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0.0.0 Welcome to LifecycleStep   

 
Projects are the way that most new work gets delivered. All projects have certain 
characteristics in common. They all have a beginning and an end. In other words, they do 
not continue on forever. Projects result in the creation of one or more deliverables. 
Projects also have assigned resources - either full time, part time or both. There are other 
characteristics as well. All organizations can have projects. Projects can include building 
a house or office building, planning and executing a marketing campaign, upgrading 
desktop operating systems, installing a new phone system, developing an IT business 
application, etc. 

Projects can be managed using a common set of project management processes. In fact, a 
similar set of project management processes can be utilized regardless of the type of 
project. All projects should be defined and planned, and all projects should manage 
scope, risk, quality, status, etc. Project management, however, defines the overall 
management and control processes for the project. Project management does not actually 
result in the project execution. At some point, you still need to define the actual activities 
necessary to build the house, execute the marketing campaign, develop the IT business 
application and upgrade the desktop operating systems. These activities are referred to as 
the project lifecycle, and the project lifecycle is the focus of LifecycleStep.  

Just as there are common project management processes to manage most projects, there 
are also common models that can provide guidance on how to define the project lifecycle. 
These common models are valuable since they save project teams the time associated 
with having to create the project schedule from scratch each time.  

The place to start when thinking about lifecycle models is the generic waterfall approach. 
This model provides the basic outline that can be used on any project. Basically, you start 
off understanding the work that is expected, then designing a solution, next building and 
testing a solution and finally implementing the solution. What could be easier? Even if 
you have a small project you still go through these basic steps, although some of them 
may be a mental exercise. If you have a forty-hour enhancement project, it may seem that 
you can jump right in with construction. But can you really? It is more likely that you are 
receiving some type of service request that describes the work required (analysis and 
requirements), which you take and mentally map into the work to be performed (design). 
You then make the enhancement changes required, test them (test) and implement them 
(construct, test, implement). The classic waterfall approach is the lifecycle model you 
would probably end up with if you knew nothing about methodology and just had to 
build a project schedule from scratch. 
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LifecycleStep defines the waterfall lifecycle model in the most detail since the processes, 
best practices and techniques can be applied most generically to any IT Development 
project. However, depending on the characteristics of the project, other lifecycle models 
may be more appropriate. For instance, if you are installing a software package, you can 
utilize a specific lifecycle model for package implementation that is light on the design 
and construct phases. Likewise, if you are conducting a research and development 
project, you can use a specific R&D lifecycle that takes into account that the work might 
be thrown away when you are done. Other important lifecycle models can be used to 
accelerate projects with certain characteristics. IT online development projects, for 
instance, may be able to utilize Iterative Development and Agile techniques.  

Some methodologies on application development contain a lot of theory, or tons of 
impractical detail that might only be needed on huge mega-projects building the space 
shuttle. There are also many websites available that offer consulting and training services. 
The LifecycleStep Project Lifecycle Process, on the other hand, contains everything you 
need to understand and execute the project lifecycle for IT Development projects. Here 
you will find processes, techniques, best practices, templates, training, etc. You will also 
find a set of valuable sample schedules that you can use as the starting point for the 
schedule you build for your project. LifecycleStep can also be used as the basis for a 
consistent set of lifecycle processes that can be used by an entire IT Development 
organization.  

Before you begin, please read the following pages that provide some background and 
context on the LifecycleStep process.  

401.0 The Value of Project Lifecycle Methodology 

402.0 LifecycleStep Assumptions 

403.0 LifecycleStep Caveats 

404.0 LifecycleStep Overview 

405.0 LifecycleStep Principles 
406.0 Determine Project Size and Lifecycle Model 
407.0 Roles and Responsibilities 
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401.0 The Value of Lifecycle Methodology 
There are some companies that have built reputations for being able to consistently 
manage projects effectively. However, the vast majority of organizations have a more 
spotty reputation. A lot of the blame for these problems can be traced back to a lack of 
project management processes and discipline. However, typically if a company lacks 
processes for project management, they also are not going to have a standard process for 
the project lifecycle either. In fact, much of the value of project management comes from 
its application across the lifecycle. The following examples should help illustrate this: 

• The initial parts of project management focus on defining the work and building a 
schedule. The schedule is going to be focused on executing the project using a 
lifecycle model. Even if you have great project management processes in place, you 
still need to know the basic models for the lifecycle. If you are not clear how you will 
execute the project, you are going to have faulty estimates and a poor schedule.  

• After the project is defined, you need to manage it using a project management 
process. Many of these processes are based on the lifecycle. For instance, problems 
are going to arise during the execution of the project that will require issues 
management. There are going to be quality control and quality assurance processes in 
place. Some of these will focus on the project management processes, but most of the 
quality control work, and much of the quality assurance work, will be focused on 
lifecycle activities. Likewise, most of the aspects of risk will be related to project 
execution and project deliverables. Risk management is a project management 
function, but its application on a project will typically be in relation to executing the 
lifecycle. 

• Managing people is a project management function. However, except for the project 
manager, the project team members are all going to be executing various parts of the 
lifecycle. Therefore, the application of people management during the project will be 
in relation to the lifecycle. If you do not understand the lifecycle required for your 
project, you are going to have problems managing the project team, assigning them 
the right work and dealing with their concerns.  

Project teams cannot be totally successful unless they understand the project lifecycle that 
is applicable to their project. There are many ways to execute a project, most of which 
provide for a less than optimum solution. Using standard lifecycle processes and 
techniques helps you coordinate resources to achieve predictable results. However, it 
should be understood up-front that the lifecycle is not totally a science, and there is never 
a guarantee of success. Since projects involve people, there is always complexity and 
uncertainty that cannot be absolutely controlled. Building and managing according to a 
lifecycle model is partly an art that requires flexibility and creativity. A good lifecycle 
process provides the framework, processes, guidelines and techniques to structure the 
work. A good lifecycle increases the odds of being successful, and therefore provides 
value to the organization, project and the project team.  

The value proposition for utilizing a standard lifecycle process goes something like this. 
It takes time and effort to understand and utilize a standard project lifecycle across the 
entire organization. This cost is more than made up for over the life of the project by: 
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• Ensuring that all of the necessary work is included in the initial estimates and the 
initial schedule. 

• Allowing the use of a standard lifecycle model that may account for the majority of 
the work required for your project. This increases the start-up time required for your 
project.  

• Helping ensure that planning is done before execution in all steps of the lifecycle. 
This cuts down on misdirected work and rework. 

• Using standard templates and processes gets everyone in the organization comfortable 
with the major deliverables required on a project and the general flow of the project, 
again resulting in a faster startup time.  

People who complain that lifecycle methodology is a lot of 'overhead' forget the point. 
Your project needs to utilize some type of lifecycle process. The question is whether you 
will learn from and take advantage of pre-existing processes and templates, or whether 
you will attempt to invent everything from scratch. Although every project is unique, the 
lifecycle model typically is not. The general lifecycle model you use will probably be 
similar to one that has been used dozens (or hundreds) of times at your company before, 
and millions of times in other organizations. There is no reason to reinvent everything for 
your project - this takes longer and contains more inherent risk. The better approach is to 
utilize a standard set of lifecycle processes, techniques and templates.  

After reading this section so far, you might wonder why everyone does not utilize a 
standard lifecycle process. Or you might think about yourself - why aren't you using one? 
There are probably a couple reasons. 

• Good lifecycle processes require an upfront investment of time and effort for 
analysis and planning. 
Many people consider themselves to be 'doers'. They might not be as comfortable 
with their analysis, design and planning skills. Many times there is a tendency to be 
handed a problem, and then go out and fix it. This works when you have a five-hour 
change request. It doesn't work on a 5,000 hour project. Resist the urge to jump right 
in. The project will complete sooner if you properly plan it first, understand the 
requirements correctly and design an efficient solution. This should result is vastly 
reducing the time, effort and rework required in the Construct, Test and Implement 
Phases.   

• Your organization is not committed. 
It's hard to utilize good lifecycle skills in an organization that doesn't value these 
skills. For instance, if you take the time to formally document the business 
requirements, and your client asks why you were wasting your time doing it, then you 
probably are not going to be very excited about formally documenting the 
requirements on your next project. To be effective, the entire organization must 
support a common set of processes and models. 

• You don't know how to. 
You may find that the lack of lifecycle processes is not a matter of will, but a matter 
of skill. Sometimes people are asked to manage and execute projects without the 
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training or the experience necessary. In those cases, they struggle without the right 
tools or training to execute their projects effectively.  

• Senior managers think that lifecycle management is a tool. 
When you discuss the project lifecycle with some managers, they initially think you 
are trying to implement a tool. Actually, there are many aspects of the lifecycle that 
can be supported by tools, from gathering business requirements and creating models 
down to the testing and implementation process. However, tools are only part of the 
answer. Tools are best used to automate features of the lifecycle that are very large or 
very tedious. It makes sense, for instance, to automate the modeling process since 
tools are much easier to utilize than building models by hand. Likewise, testing 
typically requires the tedious application of a vast amount of data, so this process is a 
good candidate for tools as well. However, tools support your project lifecycle 
methodology. They are not a substitute.   

• You may have been burned (or buried) in the past. 
A common criticism of methodology is that it is cumbersome, paper intensive and 
takes too much focus away from the work at hand. Sometimes this criticism is a 
feature of the first bullet point above. Other times, it is a legitimate concern caused by 
not scaling the methodology to the size of your project. For instance, if you were 
required to develop Testing and Training Strategy documents for projects that were 
only 100 effort hours, you may have been turned off. However, this is not usually a 
methodology problem as much as it is a misapplication of the methodology. 

Some of these fears are natural and logical, while others are emotional and irrational. 
Although these may be reasons to be hesitant about using a formal project lifecycle 
process, they must be overcome. When you use a lifecycle process, be smart. Don't build 
the project schedule for a ten million dollar project if your project is only ten thousand 
dollars. Consider all the aspects of your project, and build the right processes for your 
specific project.  

Options for Obtaining a Methodology 
To successfully implement a lifecycle methodology, first convince yourself that there is 
value if the process is applied and utilized correctly. In fact, all projects use a 
methodology of processes, procedures and templates. If you don't think you have one, it 
really means that you have a poor and informal one.  

If you need a good lifecycle methodology, there are two major sources. 

1. Build one yourself. You can build a custom methodology that perfectly reflects the 
philosophy and best practices of your organization. Many companies continue to do 
this today. 

2. Buy one. If you build a methodology, you might be surprised to learn that it 
ultimately looks similar to most other lifecycle methodologies that people use. No 
matter how you structure it, you still need to do some level of analysis, design, 
construct, test and implement. Therefore, many companies choose to buy or license a 
pre-existing methodology. These pre-built methodologies usually have everything 
your organization needs to be successful. 
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There is also the hybrid option of purchasing a methodology and then customizing it to 
meet the specific needs of your organization. This gives you some of the benefits of 
option 1, while also taking less time, which is the major benefit of option 2.  
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402.0 Assumptions 
This page describes some assumptions that were made that will put the LifecycleStep 
process into better perspective.  

• The methodology is written with the project manager and project team as the intended 
audience. In many cases, the names 'project manager', 'analyst', 'designer', etc. are 
specifically mentioned. In other cases, the content may say 'you' or 'your'. The 
assumption is that 'you' (the reader) are the project manager or a team member.  

• A set of generic roles is defined in LifecycleStep, including "project manager", 
"analyst", "designer", etc. However, the exact title and roles in your company may 
well be different.  

• LifecycleStep refers to specialist roles in many section of the process. For instance, 
different sections refer to the role of "analyst", "designer", "programmer", "test team", 
etc.  However, these roles do not imply that different people are necessarily involved. 
On many projects, for instance, the roles of analyst and designer are performed by the 
same people. In fact, the same group of core people may well be involved throughout 
the lifecycle, with each person performing all of the project roles as the project 
progresses.    

• LifecycleStep refers to the deliverables of the project with the generic name of 
"solution." That is, all projects exist to create a solution. Depending on the project, 
the actual deliverables could be hardware, software, a bridge, a marketing campaign, 
etc. However, LifecycleStep refers to all of these with the generic name of "solution".  

• LifecycleStep refers to the people that request the project as "clients". In some 
companies, these people have different names such as "customers" or "the public". 
However, LifecycleStep generically refers to this role as a client. When LifecycleStep 
does refer to "customers", the context is external customers in the marketplace, not 
internal "clients" within your own company. 

• LifecycleStep refers to "business requirements" and "requirements" depending on the 
term that seems to make most sense. For all practical purposes the two terms are 
synonymous. While not all requirements are "business" focused, all projects are 
typically done to provide value to the business, and therefore the requirements are all 
business related. Some methodologies also refer to technical requirements, but in 
LifecycleStep the technical requirements would all be a part of the design and 
architecture of the solution.   

• There are many models in the marketplace for defining the project lifecycle. The 
models within LifecycleStep reflect the experience and best practices of the authors.  

• There are two main components on every project - the project management process 
and the actual project lifecycle. The LifecycleStep Process goes hand-in-hand with 
the TenStep Project Management Process® (www.TenStep.com). For example, 
gathering business requirements is considered a part of the project management 
process in some methodologies. However, it is not considered a part of the TenStep 
process and it is considered a party of the LifecycleStep process. Likewise, some 
lifecycle methodologies have activities for quality control and risk management. 
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These are important concepts, but they are considered a project management function 
and are therefore a part of the TenStep Project Management Process. Therefore, they 
are not considered a part of LifecycleStep.  

• LifecycleStep is designed to be comprehensive, yet not overly burdensome for any 
project. The process is flexible and scalable. LifecycleStep defines the overall 
framework for larger projects. Smaller projects may not need to execute all of the 
steps that are defined. For instance, section 414.0 Defining Project Strategies would 
not be needed for small to medium sized projects. Likewise, all of the activities 
associated with training can be bypassed if the project will not require any training 
element.  
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403.0 Caveats   
This page describes some disclaimers and caveats to keep in mind when using this site. 

• This website was created using Microsoft FrontPage. Therefore, the site can be 
viewed best using Internet Explorer. Although the site can be viewed with Netscape, 
it is not quite as clean and the formatting is not always consistent.  

• Portions of LifecycleStep are designed to be applicable to all projects, whether you 
are building a house, a circuit board or a computer application. After all, all projects 
deal with analysis, requirements, design, construct, etc. The content and descriptions 
for the Analysis Phase, for instance, can be utilized on almost all projects. However, 
as the lifecycle moves into the more detailed process, the context starts to focus on IT 
software development projects. During the Construct Phase, for instance, there are 
many references to programming and development work. This focus is necessary 
because as the processes come closer to implementation, it is harder to stay generic. 
However, projects that are not IT development can still use much of this content by 
just substituting your own products in at the appropriate places.  

• This methodology and website are designed to provide a large degree of value, while 
also being as concise as possible. After all, you are not necessarily looking for a 
methodology with thousands of pages that aren’t applicable to most projects. There is 
much more information that can be written for each of the steps in the process. For 
instance, there are entire books about the construction process showing how to write 
good C++ or Java code. However, LifecycleStep is not the place to learn how to code, 
so the topic is covered at a high-level. This is enough to describe the purpose of the 
step and make sure the reader knows the type of detail that would go into that activity 
or set of activities. 

• There are many more skills required for a project team to be successful. Some of 
these skills are people-related instead of process-related. For instance, a good team 
must work well together, communicate proactively, take the initiative, complete their 
assigned activities on schedule, etc. Team members should be good verbal and 
written communicators, have good interpersonal skills, have good listening skills, 
have leadership skills, etc. LifecycleStep does not fully address these important 
people skills, and they are not described much outside of the client-team interaction 
as a part of gathering business requirements. LifecycleStep focuses on process 
management, not people management.   
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404.0 LifecycleStep Overview   
Projects are the way that most new work gets delivered. All projects have certain 
characteristics in common. They all have a beginning and an end. In other words, they do 
not continue on forever. Projects result in the creation of one or more deliverables. 
Projects also have assigned resources - either full time, part time or both. There are other 
characteristics as well. All organizations can have projects. Projects can include building 
a house or office building, planning and executing a marketing campaign, upgrading 
desktop operating systems, installing a new phone system, developing an IT business 
application, etc. 

Projects can be managed using a common set of project management processes. In fact, a 
similar set of project management processes can be utilized regardless of the type of 
project. All projects should be defined and planned, and all projects should manage 
scope, risk, quality, status, etc. Project management, however, defines the overall 
management and control processes for the project. Project management does not actually 
result in the project execution. At some point, you still need to define the actual activities 
necessary to build the house, execute the marketing campaign, develop the IT business 
application and upgrade the desktop operating systems. These activities are referred to as 
the project lifecycle, and the project lifecycle is the focus of LifecycleStep.  

The typical waterfall lifecycle model is described first in detail. The steps are as follows: 

�Analysis  

Design 
          Construct 
                    Test 
                              Implement 

 

 
Analysis 
The Analysis Phase is where the project lifecycle begins. The only exception is a 
situation where you have broken a large project down into smaller components. In that 
case, you may have an entire project that is only focused on the Analysis Phase, while the 
next project may start at the Design Phase. The Analysis Phase is where you break down 
the high-level Project Charter into the more detailed business requirements. The Analysis 
Phase is also the part of the project where you identify the overall direction that the 
project will take through the creation of the project strategy documents.  

Gathering requirements is the main attraction of the Analysis Phase. The process of 
gathering requirements is usually more than simply asking the users what they need and 
writing their answers down. Depending on the complexity of the application, the process 
for gathering requirements has a clearly defined process of its own. This process consists 
of a group of repeatable processes that utilize certain techniques to capture, document, 
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communicate, and manage requirements. This formal process, which will be developed in 
more detail, consists of four basic steps. 

Design 
The project team should have a nice set of requirements to work from, a set of direction-
setting strategies and a Conceptual Systems Design. There might be some on the project 
team that would say that this is enough to start the Construct Phase. However, it is not. 
The design process comes next. Even if the project were small and the requirements were 
simple, there is still a mental design process that occurs in between understanding the 
requirements and starting to construct. Design becomes more and more important as the 
project becomes larger and more complex, and impacts more and more people. Once you 
complete the requirements, you will typically see a myriad of alternatives for 
construction. These alternatives include the tools and technology you will you utilize, the 
scalability of the solution, and the structure of the components you will build. In essence, 
the Design Phase is where you look at the many potential solutions and narrow down the 
choices to determine the most effective and efficient way to construct the solution. The 
Design Phase answers the questions about "how" you will build the best solution for your 
organization and your environment.  

At the end of the Design Phase, you will have a logical solution defined. The solution is 
"logical" because it exists on paper or in a design tool. This logical solution is then 
passed to the Construct Phase, where it is turned into a physical solution. However, the 
people that specialize in constructing the solution will not have to worry about the myriad 
of possibilities. That guidance will be provided to them through the work in the Design 
Phase. The people working to construct the solution can use their talents to build the 
solution based on the deliverables produced during the Design Phase.  

Construct 
Depending on your point of view, the Construct Phase is where the "rubber meets the 
road". This is the point in the project when we actually start to construct the solution. In 
an IT development project this is the time to start writing program code. If you followed 
the LifecycleStep process so far, your construct team has a lot of guidance. They have a 
complete set of design specifications showing how the application should be structured 
and organized. They have design specifications for all screens, reports and programs. At 
this point, then, the project manager should be able to start handing out the various design 
specifications, and the construct team can start to build the solution. 

The Construct Phase is also where we will create support documentation such as a 
Disaster Recovery Manual and User’s Manual. In essence these documents are also being 
"constructed", and so the logical place to create them is the Construction Phase. 
Depending on the type of document, the support material can also be tested in the Test 
Phase and then executed or implemented in the Implementation Phase.  

Test    
We test our work for two main reasons. First, we want to ensure that the solution meets 
the business requirements. For instance, if a specific business transaction follows a 
logical path from A -> B -> C -> D, we want our testing to prove that this, in fact, 
happens. Second, we test to catch errors and defects. These may be programming errors, 



LifecycleStep Basic Content 

12 
Copyright© 2003-2005 TenStep, Inc. All Rights Reserved 

or errors that were introduced earlier in the development lifecycle. In other words, we 
need to prove that our solution is correct, while at the same time proving that there are no 
errors or defects. You may not catch many errors, but you still need to prove that the 
solution meets the business requirements. 

Regardless of the type of project you are on, you want to catch as many errors as early in 
the lifecycle as possible. There are projects that purposely blast through the analysis, 
design and coding phases with a philosophy that they will fix all the problems in testing. 
This is usually disastrous. It’s not so bad to correct programming errors that you discover 
in your testing. It is much more difficult when you realize that a design error resulted in 
information missing from your database. It is even harder if you discover that your 
analysis missed an entire business process. 

At the same time, you cannot ensure that your software is perfect. Even with the best 
tools, it is impossible to test every logic path of every program. Therefore, you cannot 
ever be sure that your code is bug-free. There are times when software that has been 
stable for ten years suddenly breaks through an unlikely combination of circumstances 
that never occurred before. (These are “subtle” bugs.)  

Implement 
Implementation refers to the final process of moving the solution from development 
status to production status. Depending on your project, this process is often called 
deployment, go-live, rollout or installation. For the purpose of LifecycleStep, all of these 
terms are synonymous with "implementation".  

There is no single way to implement an application. It depends on the characteristics of 
your project and the solution. Some implementations are as easy as saying “we are now 
live.” This type of implementation can work when the solution is brand new and you are 
developing and testing in what will become the production environment. In these cases, 
implementation is just a state of mind. One day the solution is in development, and the 
next day it is in production. What could be easier? 

When we think about implementation, we should always start by understanding the level 
of complexity involved. If the implementation is relatively straightforward, then there is 
no reason for elaborate implementation processes. However, most projects have a number 
of implementation events to plan for and execute successfully.   

Other Lifecycle Models 
In addition to the classic waterfall model described above, LifecycleStep also describes 
other popular lifecycle models, including Iterative Development, enhancements, Agile 
and Research and Development. Although the waterfall model can be used on all 
projects, other models may be more effective given the nature of the project and your 
organizational environment. 

Percentage of Project Time per Phase 
Many people ask how much time should be spent in each phase of a project. The answer 
is – it depends. It depends on the type of project you are executing, the lifecycle model 
you are using, the tools you are using, etc.  
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However, just for the sake of generalization, you could consider a “typical” project using 
a “typical” waterfall lifecycle. You could generalize the percentage of project time for 
each phase to be something like the following.  

• Project management: 15% 

• Analysis: 20% 

• Design: 15% 

• Construct: 25% 

• Test: 20% 

• Implementation: 5% 

What is important to recognize is that a substantial portion of the project takes place 
before the coding begins. This is counter to many project teams that want to spend just a 
small portion of the time planning and thinking – preferring to jump into the coding as 
soon as possible. If you take that approach (code first) you will find that you are still 
doing a substantial amount of analysis and design work. Unfortunately, this work will be 
done while you are also trying to write code and test the solution, making it much more 
difficult to create a comprehensive and flexible solution.     
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405.0 Home / TenStep Principles   
The following represent the guiding principles of the LifecycleStep Project Lifecycle 
Process, and are reflected in all the subsequent content.  

1. 

A lifecycle process must be flexible and scalable, based on the size of the underlying 
project. If it is not, then the process can be burdensome on small projects and not 
rigorous enough for large projects. (Scalability refers to the size and level of 
complexity of the project, as well as the time and focus applied to them.) 

2. 

The LifecycleStep general model is designed to be applicable to all projects, whether 
you are building a house, a circuit board or a computer application. (However, as 
you get further into the LifecycleStep process, the specific examples and focus begin 
to turn specifically to the IT application development process.)  

3. Projects must have effective project management processes, as well as project 
lifecycle processes, to be truly successful.  

4. A successful project requires a partnership between the project team and the client. 
The project is at higher risk of failure without active participation from the client. 

5. 
Project lifecycle processes must be generally understood by the project team and the 
client. Most of the lifecycle steps require the involvement of multiple members of 
the client and project team. 
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406.0 Determine Project Size and Lifecycle 
Model 

The LifecycleStep process should be customized and scaled based on the size of the 
project.  

• Larger projects may require most of the steps and activities specified in this 
methodology. A formal methodology provides the most value on larger projects, 
since they need more structure and discipline. 

• Smaller projects may not need much in terms of formal methodologies at all. Smaller 
projects can be categorized as Work Requests, tasks, or bug fixes.  These could still 
be required to utilize portions of the system methodology that add value, but there is a 
minimum requirement to update the Service Ticket documentation as necessary.  

• Medium projects need some level of structure in the middle. They need more 
methodology than the smaller projects but less than the larger projects. The project 
manager should use judgment and discretion to determine which activities to execute 
based on the requirements of the organization and the needs of the project. 

Project Size 

The scalability of the methodology is primarily based on the size of the project. There are 
many factors that can be taken into account, but there are three that are the most 
important. The first is the estimated effort of the project. The general guidelines utilized 
by the TenStep process are as follows: 

Size Effort Hours 
Small 1-250 hours 

Medium 251 – 5000 hours 
Large over 5000 hours 

In your company, the effort hours for categorizing projects may be different. However, in 
general, the larger the project, the more structure and formality you want in the project 
management process.  

The second factor is the experience level of the project manager. If the project manager is 
very experienced, you might allow him or her to manage larger projects with less rigor, 
or at least up to a higher effort threshold. On the other hand, you may ask an 
inexperienced project manager to manage a 2000 hour project as if it was a large one, 
since they may need more structure.  

The third factor is the complexity and business criticality of the project. For example, you 
may want to manage a 1000 hour project as if it were large if the project is extremely 
critical to the business. Or, you may want to manage a 500 hour project as a small one 
because you have managed two similar projects before, and therefore it seems to be low 
risk. 
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Type of Lifecycle 
There are many ways to execute a project. Although classic waterfall (Analysis, Design, 
Construct, Test and Implement) can be used on all projects, it is not always the best 
model for all projects. Depending on the characteristics of the project, other lifecycle 
models may be more effective. The following descriptions will help provide some 
guidance on the best fit for the lifecycle model and templates to use for the project. 

• Iterative. This is a specific model for custom software development. The project 
must be somewhat complicated in that it will take multiple cycles to completely 
develop the application. If the application seems simple and the requirements seem 
relatively straightforward, the Waterfall model may be better.  

• Package / Vendor Selection & Implementation. This model is specifically used if 
your project requires you to evaluate packages or vendors. There are times when a 
package or vendor selection is a part of a larger project. In that case the package / 
vendor selection activities would be added to another schedule model.  

• Waterfall. This is the default lifecycle for all projects, unless it is determined that 
another of the specialty models is more appropriate. This model includes upfront 
analysis, then the sequential design, construct, test and implementation processes.  

• Enhancements. This model is used when you are modifying an existing solution. It 
assumes that many of the design decisions are already made since the new work 
needs to integrate into a solution that already exists. If the enhancement is very large, 
it is possible that the iterative development model could be used. Otherwise, 
enhancements are typically done with a Waterfall model.  

• Releases. This model is used when you are batching together a number of changes 
into one release package. This is usually the case when you have a number of 
enhancements. The Release model allows you to select a specific set of enhancements 
to implement, work on all of them at once, and then implement the entire set of 
enhancements all at once.  See 496.3 Schedule Library for a Software Release 
Schedule. 

• Research and Development. This model is used when you are performing research 
on some type of solution. The analysis consists of determining your requirements and 
seeing how you can satisfy the requirements. The project may end after the research 
is completed, or else you can proceed to a development phase. The development 
phase is used to create a short-term solution that simply determines if the solution is 
viable. The activities are streamlined since the solution will be thrown away after the 
final proposal is made. See 496.3 Schedule Library for a Research and Development 
Schedule. 
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407.0 Project Roles and Responsibilities 
Projects of different sizes have different ways and requirements on how the people are 
organized. In a small project, little organization structure is needed. There might be a 
primary sponsor, project manager and a project team. However, for large projects, there 
are more and more people involved, and it is important that people understand what they 
are expected to do, and what role people are expected to fill. This section identifies some 
of the common (and not so common) project roles that may be required for your project. 

Analyst. The Analyst is responsible for ensuring that the requirements of the business 
clients are captured and documented correctly before a solution is developed and 
implemented.  In some companies, this person might be called a Business Systems 
Analyst, Systems Analyst or Requirements Analyst. For more information on this role see 
407.2 The Role of an Analyst.   
Business Process Subject Matter Expert. A Subject Matter Expert (SME) has superior 
(expert) knowledge of a discipline, technology, product, business process or entire 
business area. For more information on this role, see 407.5 The Role of the SME. 

Change Control Board. The Change Control Board is usually made up of a group of 
decision makers authorized to accept changes to the projects requirements, budget, and 
timelines. This organization would be helpful if the project directly impacted a number of 
functional areas and the sponsor wanted to share the scope change authority with this 
broader group. The details of the Change Control Board and the processes they follow are 
defined in the project management processes.  

Client. This is the people (or groups) that are the direct beneficiaries of a project or 
service. They are the people for whom the project is being undertaken. (Indirect 
beneficiaries are probably stakeholders.) These might also be called "customers", but if 
they are internal to the company, LifecycleStep refers to them generically as clients. If 
they are outside your company, they would be referred to as "customers". 

Client Project Manager. If the project is large enough, the client may have a primary 
contact that is designated as a comparable project manager. As an example, if this were 
an IT project, the IT project manager would have overall responsibility for the IT 
solution. However, there may be projects on the client side that are also needed to support 
the initiative, and the client project manager would be responsible for those. The IT 
project manager and the client project manager would be peers who work together to 
build and implement the complete solution. 

Database Administrator. A Database Administrator is a specialist that models, designs 
and creates the databases and tables used by a software solution. This role combines Data 
Administrator (logical) and DBA (physical). For more information on this role, see 407.9 
The Role of the Database Administrator. 

Designer. The Designer is responsible for understanding the business requirements and 
designing a solution that will meet the business needs. There are many potential solutions 
that will meet the client's needs. The designer determines the best approach. A designer 
typically needs to understand how technology can be used to create this optimum solution 
for the client. The designer determines the overall model and framework for the solution, 
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down to the level of designing screens, reports, programs and other components. They 
also determine the data needs. The work of the designer is then handed off to the 
programmers and other people who will construct the solution based on the design 
specifications. For more information on this role, see 407.6 The Role of a Designer. 

Developer. The Developer is responsible for the actual building of the solution. For more 
information on this role, see 407.7 The Role of the Developer. 
Project Manager. This is the person with authority to manage a project. This includes 
leading the planning and the development of all project deliverables. The project manager 
is responsible for managing the budget and schedule and all project management 
procedures (scope management, issues management, risk management, etc.). For more 
information on this role see 407.1 The Role of a Project Manager. 
Project Team. The project team consists of the full-time and part-time resources 
assigned to work on the deliverables of the project. This includes the analysts, designers, 
programmers, etc. They are responsible for:  

• Understanding the work to be completed 

• Planning out the assigned activities in more detail if needed 

• Completing assigned work within the budget, timeline and quality expectations 

• Informing the project manager of issues, scope changes, risk and quality concerns 

• Proactively communicating status and managing expectations 

The project team can consist of human resources within one functional organization, or it 
can consist of members from many different functional organizations. A cross-functional 
team has members from multiple organizations. Having a cross-functional team is usually 
a sign that your organization is utilizing matrix management. 

Quality Manager. On a large project, quality management could take up a large amount 
of project management time. In this case, it could be worthwhile to appoint someone as 
quality manager. For more information on this role, see 407.10 The Role of a Quality 
Manager. 

Sponsor (Executive Sponsor and Project Sponsor). This is the person who has ultimate 
authority over the project. The Executive Sponsor provides project funding, resolves 
issues and scope changes, approves major deliverables and provides high-level direction. 
They also champion the project within their organization. Depending on the project and 
the organizational level of the Executive Sponsor, they may delegate day-to-day tactical 
management to a Project Sponsor. If assigned, the Project Sponsor represents the 
Executive Sponsor on a day-to-day basis and makes most of the decisions requiring 
sponsor approval. If the decision is large enough, the Project Sponsor will take it to the 
Executive Sponsor for resolution. For more information on this role, see 407.4 The Role 
of the Project Sponsor.  

Stakeholder. These are the specific people or groups who have a stake, or an interest, in 
the outcome of the project. Normally stakeholders are from within the company, and 
could include internal clients, management, employees, administrators, etc. A project 
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may also have external stakeholders, including suppliers, investors, community groups 
and government organizations.  

Steering Committee. A Steering Committee is a group of high-level stakeholders who 
are responsible for providing guidance on overall strategic direction. They do not take the 
place of a Sponsor, but help to spread the strategic input and buy-in to a larger portion of 
the organization. The Steering Committee is usually made up of organizational peers and 
is a combination of direct clients and indirect stakeholders. The members on the Steering 
Committee may also sit on the Change Control Board, although in many cases the 
Change Board is made up of representatives of the Steering Committee.  

Suppliers / Vendors. Although some companies may have internal suppliers, in the 
LifecycleStep Process, these terms will always refer to third party companies or specific 
people that work for third parties. They may be subcontractors who are working under 
your direction, or they may be supplying material, equipment, hardware, software or 
supplies to your project. Depending on their role, they may need to be identified on your 
organization chart. For instance, if you are partnering with a supplier to develop your 
requirements, you probably want them on your organization chart. On the other hand, if 
the vendor is supplying a common piece of hardware, you probably would not consider 
them a part of the team. 

Tester. The Tester ensures that the solution meets the business requirements and that it is 
“free” of errors and defects. For more information on this role, see 407.8 The Role of the 
Tester. 
Users. These are the people who will actually use the deliverables of the project.  These 
people may also be involved heavily in the project in activities such as defining business 
requirements. In other cases, they may not get involved until the testing process. 
Sometimes you want to specifically identify the user organization or the specific users of 
the solution and assign a formal set of responsibilities to them, like developing use cases 
or user scenarios based on the needs of the business requirements.  

Responsibility Matrix  
In a large project, there may be many people who have some role in the creation and 
approval of project deliverables. Sometimes this is pretty straightforward, such as one 
person writing a document and one person approving it. In other cases, there may be 
many people who have a hand in the creation, and others that need to have varying levels 
of approval. The Responsibility Matrix is a technique used to define the general 
responsibilities for each role on a project. The matrix can then be used to communicate 
the roles to the appropriate people associated with the team. This helps set expectations 
and ensures people know what is expected from them.   

On the matrix, the different people, or roles, appear as columns, with the specific 
deliverables in question listed as rows. Then, use the intersecting points to describe each 
person's responsibility for each deliverable. A simple example matrix follows: 

  Project 
Sponsor 

Project 
Manager 

Project 
Team 

Client 
Managers Analysts 

Requirements Management Plan A C R A R 
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Requirements Report I, A R R I, A C 

Process Model R R R I, A C 

Data Model R R R I, A C 

Requirements Traceability 
Matrix R R R R C 

Examples of responsibility codes are as follows. Your project may define different codes, 
as long as you explain what they mean so that people know the expectations for them.  

• A - Approves the deliverable 

• R - Reviews the deliverable (and provides feedback). 

• C - Creates the deliverable (could be C (1) for primary, C (2) for backup). Usually 
there is only one person who is responsible for creating a deliverable, although many 
people may provide input. 

• I - Provides input 

• N – Is notified when a deliverable is complete 

• M - Manages the deliverables (such as a librarian, or person responsible for the 
document repository) 

In the table above, the Requirements Management Plan is created by the project manager, 
approved by the sponsor and client managers, and reviewed by the project team and 
analysts.  

The purpose of the matrix is to gain clarity and agreement on who does what, so you can 
define the columns with as much detail as makes sense. For instance, in the above 
example, the 'Project Team' could have been broken into specific people, or the person 
responsible for creating the Data Model could have been broken out into a separate 
column. After the matrix is completed, it should be circulated for approval. If it is done in 
the Project Charter process, it can be an addendum to the Project Charter. If it is created 
as a part of the initial Analysis Phase, it should be circulated as a separate document.  
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407.1 The Role of a Project Manager    
A new employee in the company mailroom noticed an older man sitting in the corner, 
sorting mail, weighing packages, adding postage and doing other simple jobs. He asked 
his supervisor who the man was. 
"That's Joe." the supervisor said. "He has been with the company for 35 years and is 
getting close to retirement." 

"Really." the new employee replied. "And he's been in the mailroom the whole time?" 

"No, he left a number of years ago. But he asked for a transfer back - after spending 
several years as a project manager."  

On the surface, the role of a project manager should be easy to describe. In fact, from a 
textbook perspective it probably is. But the challenge to understanding roles and 
responsibilities is that they are different from company to company. So, although this 
webpage will provide an overall perspective of the role, you still need to determine what 
the role of a project manager is at your company, or in your organization. 

General Definition 
In general, the project manager is responsible for the overall success of the project. In 
some companies, this person might be called a Project Coordinator, or a Team Leader; 
however, the key aspect is that the person is responsible for ensuring the success of the 
project. 

What does it take for the project to be a success? If you follow the TenStep Project 
Management Process® (www.TenStep.com), or a similar approach, you first must define 
the project and build the schedule. This is where the project manager's responsibilities 
start. If the project begins and you find out later that you are not clear on scope, the 
project manager is the one who is accountable. If your project is executing a poor 
schedule, the project manager is accountable.  

The work around defining the project means that you understand and gain agreement on 
the overall objectives, scope, risk, approach, budget, etc. It also includes defining or 
adopting the specific project management procedures that will be used to manage the 
project.  

This does not mean that the project manager must do all this work themselves. There may 
be an entire team of people helping to create the Project Charter and schedule. However, 
if something does not go right, the project manager is accountable. 

Process Responsibilities 
Once the project starts, the project manager must successfully manage and control the 
work, including: 

• Identifying, tracking, managing and resolving project issues 

• Proactively disseminating project information to all stakeholders 

• Identifying, managing and mitigating project risk 

• Ensuring that the solution is of acceptable quality 
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• Proactively managing scope to ensure that only what was agreed to is delivered, 
unless changes are approved through scope management 

• Defining and collecting metrics to give a sense for how the project is progressing and 
whether the deliverables produced are acceptable 

• Managing the overall schedule to ensure work is assigned and completed on time and 
within budget 

Again, this does not mean that the project manager physically does all of this, but he or 
she must make sure it happens. If the project has problems, or scope creep, or faces risks, 
or is not setting expectations correctly, then the project manager is the person held 
accountable.  

To manage the project management processes, a person should be well organized, have 
great follow-up skills, be process oriented, be able to multi-task, have a logical thought 
process, be able to determine root causes, have good analytical ability, be a good 
estimator and budget manager, and have good self-discipline. 

People Responsibilities 
In addition to process skills, a project manager must have good people management 
skills. This includes: 

• Having the discipline and general management skills to make sure that people follow 
the standard processes and procedures 

• Establishing leadership skills to get the team to willingly follow your direction. 
Leadership is about communicating a vision and getting the team to accept it and 
strive to get there with you 

• Setting reasonable, challenging and clear expectations for people, and holding them 
accountable for meeting the expectations. This includes providing good performance 
feedback to team members 

• Having team building skills so that the people work together well and feel motivated 
to work hard for the sake of the project and their other team members. The larger 
your team and the longer the project, the more important it is to have good team-
building skills 

• Proactive verbal and written communication skills, including good, active listening 
skills 

Again, as the project Manager, you are responsible for the success of the project. If the 
team has poor morale and is missing deadlines, you need to try to resolve it. If team 
members don't understand exactly what they need to do and when it is due, then you are 
responsible. 

Multiple Roles 
Depending on the size and complexity of the project, the project manager may take on 
other responsibilities in addition to managing the work. For instance, the project manager 
may assist with gathering business requirements, or he or she may help design a database 
management system, or he or she may write some of the project documentation. Project 
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management is a particular role that a person fills, even if the person who is the project 
manager is working in other roles as well.  

For instance, a project manager might manage the project for 45% of their time, perform 
business analysis for 25%, work on design for 15% and write documentation for 15%. 
This does not mean that one of the responsibilities of a project manager role is to spend 
15% of their time on design. Instead, it just means that the project is not large enough to 
need a full-time project manager. The project manager spends the rest of their time in 
other project roles such as Business Analyst, Designer and Technical Writer. Depending 
on the size of your projects and the way your company is organized, a project managers’ 
time may be allocated one of three ways. 

• He or she may have a full time role on a large project. 

• He or she may have project management responsibilities for multiple projects, each of 
which is less than full time, but the combination of which adds up to a full-time role.  

• He or she may fill multiple roles, each of which requires a certain level of skill and 
responsibility. On one project, for instance, he or she may be both a project manager 
and an analyst.  

Having Project Management Accountability but not Responsibility 
In some organizations, the project manager is accountable for the success of the project 
but does not have the right level of responsibility. Managing the team in a matrix 
organization is an example of that. You are asked to manage a project utilizing people 
that you do not have direct management responsibility for. In other cases, you may find 
that your ability to resolve issues is hampered because you are not high enough in the 
organization to get an issue resolved quickly. Other times, you may find that your ability 
to be innovative and flexible is constrained by organizational policies and inertia.  

All of these cases can be cause for frustration. One way to deal with this is to define roles 
and responsibilities as a part of the Project Charter. This can help set and manage 
expectations. For instance, if you have no budget or expense approval authority, then note 
that up front, along with a process for expense approval. That way, if problems do arise 
later, everyone knows who has the right level of authority to resolve them. For most 
project managers, the frustration level is not caused so much by a lack of power as much 
as it is caused by ambiguity. If the project manager does not have the authority, it is 
important to know who does, and what process is needed to gain action. 
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407.2 The Role of an Analyst 
Projects are typically started because a sponsor wants to change from the current state to 
a future state to help the organization meet the challenges of the marketplace. The role of 
an analyst is to help organizations understand the challenges before them to make this 
transition and to ensure that the needs and expectations of the client are represented 
correctly in the final solution. Each company needs to define the specific roles and 
responsibilities that an analyst plays in their organization. However, the general roles and 
responsibilities of an analyst are defined below.  

General Definition 
In general, the analyst is responsible for ensuring that the requirements set forth by the 
business are captured and documented correctly before the solution is developed and 
implemented. In some companies, this person might be called a Business Analyst, 
Business Systems Analyst, Systems Analyst or Requirements Analyst. While each of 
these titles has their particular nuances, the main responsibility of each is the same - to 
capture and document the requirements needed to implement a solution to meet the 
clients' business needs. If requirements are not captured and documented, the analyst is 
accountable.  If the solution meets the documented requirements, but the solution still 
does not adequately represent the requirements of the client, the analyst is 
accountable.        

Process Responsibilities 
Once the Analysis Phase begins, the analyst plays a key role in making sure that the 
overall project successfully meets the client needs. This includes: 

• Analyzing and understanding the current state processes to ensure that the context and 
implications of change are understood by the clients and the project team 

• Developing an understanding of how present and future business needs will impact 
the solution 

• Identifying the sources of requirements and understanding how roles help determine 
the relative validity of requirements 

• Developing a Requirements Management Plan and disseminating the Plan to all 
stakeholders 

• Identifying and documenting all business, technical, product and process 
requirements 

• Working with the client to prioritize and rationalize the requirements 

• Helping to define acceptance criteria for completion of the solution 

Again, this does not mean that the analyst physically does all of this work. There may be 
other people on the team that contribute, including the project manager. However, if the 
finished solution is missing features, or if the solution does not resolve the business need, 
then the analyst is the person held accountable.  

Analyst Skills 
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Generally, analysts must have a good set of people skills, business skills, technical skills 
and soft skills to be successful. These include:  

• Having good verbal and written communication skills, including active listening 
skills  

• Being well-organized and knowing good processes to complete the work needed for 
the project  

• Building effective relationships with clients to develop a joint vision for the project   

• Assisting the project manager by managing client expectations through careful and 
proactive communications regarding requirements and changes 

• Negotiating skills to build a final consensus on a common set of requirements from 
all clients and stakeholders  

• Ensuring that stakeholders know the implications of their decisions, and providing 
options and alternatives when necessary 

Multiple Roles 
Depending on the size and complexity of the project, the analyst may take on other 
responsibilities in addition to capturing and documenting the requirements. For instance, 
the analyst may assist the project manager in the creation of the work breakdown 
structure of the Analysis Phase, or he or she may help design a web page layout or write 
some of the project documentation. 

Depending on the size of your project, an analyst’s time may be allocated one of the 
following ways. 

• He or she may have a full-time role on a large project. 

• He or she may have analyst responsibilities for multiple projects, each of which is 
less than full time, but the combination of which adds up to a full-time role.  

• He or she may fill multiple roles, each of which requires a certain level of skill and 
responsibility. On one project, for instance, he or she may be both an analyst and a 
beta tester.  
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407.4 The Role of the Project Sponsor 
The Project Sponsor is the person that has ultimate authority over the project. The 
sponsor is the business owner of the project and the business owner of the solution that is 
created. While the project manager is responsible for the success of the project execution, 
the sponsor is responsible for delivering business benefit to the organization. The Project 
Sponsor: 

• Provides high-level direction for the project  

• Defines the business objectives of the project 

• Acquires project funding, staffing and additional resources 

• Obtains approval for any capital expenditures 

• Champions the project within the organization 

• Represents the interests of the project to the next highest management level 

• Determines whether the project is complete.  If the project was not completed, the 
project sponsor determines how well the mandatory requirements were satisfied.  

• Monitors the progress of the project 

• Monitors the business environment to ensure the project still meets the business needs 

• Helps resolve project issues 

• Approves major scope change requests 

• Approves major deliverables 
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407.5 The Role of the SME 
A Subject Matter Expert (SME) has superior (expert) knowledge of a discipline, 
technology, product, business process or an entire business area. The responsibilities of a 
Business Process SME are as follows: 

• Develops and maintains process documentation, including guidelines, standards, tips, 
techniques, best practices, etc. for the business process 

• Develops, or provides input into the development of, training materials, or 
coordinates the purchase of training material 

• Provides coaching to others on the business process 

• Assists with problem resolution for users of the process 

• Provides support and answers ad hoc questions on the business process 

• Determines business requirements for new or enhanced solutions that impact the 
process  

• Monitors the direction of the business process, including understanding the future 
direction of the industry and other companies 

• Determines how the process can be best applied by the organization 

• Identifies enhancements and opportunities for improvement in the process 

• Performs user acceptance testing to ensure that changes to the process are complete 
and correct. Determines when a solution is “production-ready” based on testing 
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407.6 The Role of a Designer 
The Designer provides the technical vision of the project, including determining how the 
business requirements will be implemented using technology. The Designer has the 
following responsibilities:  

• Understands the technology architecture utilized by the organization and ensures that 
the solution design is within the architecture 

• Makes requests to change the technical architecture, or seeks an exception to the 
technical architecture, if the nature of the solution requires 

• Writes the software specifications that allow the programmers to convert business 
requirements to a technical solution. This includes: 

o Screen design 

o Report design 

o Program specifications 

o Reusable component design 

o Solution security design 

o Interface design 

o Conversion design 

o Manual processes design 

• Monitors and tracks changes that are made to the technical design over time 

• Researches and fixes design errors that are uncovered in the rest of the development 
process 

• Serves as a technical resource to assist the Business Analyst (and others) as needed  

• Leads and participates in design reviews of the solution to ensure the design is stable, 
flexible and fits within the technical architecture 

• Ensures that the constructed solution meets the design specifications 

• Develops the Technical Systems Design document 

• Creates test cases for the design elements as needed 

• Provides regular status to the project manager 

• (optional) Performs the logical modeling responsibilities of the DBA on some 
projects 
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407.7 The Role of the Developer 
The Developer builds the solution. This specifically includes the following: 

• Understands all standards and guidelines for building software components 

• Builds project deliverables by converting all design elements to the technical solution. 
This includes programs, screens, reports’ reusable components, interfaces, etc. 

• Documents all software components so that they can be understood and supported 

• Leads and participates in code reviews, as required, to ensure program code is 
complete, correct and understandable 

• Creates, or assists in the creation of, support documentation, including: 

o Application Maintenance Manual 

o User’s Manual 

o Disaster Recovery Plan 

• Performs initial unit testing on all components 

• Researches and fixes errors and bugs that are uncovered in the rest of the 
development process 

• Creates test cases for the construct elements as needed 

• Creates test scripts that detail out the specific actions required to perform repeatable 
testing of the solution  

• Provides regular status to the project manager 
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407.8 The Role of the Tester 
The Tester ensures that the solution meets the business requirements and that it is “free” 
of errors and defects. Specific responsibilities include: 

• Tests all software components to ensure that the solution is complete and correct 

• Performs integration testing by connecting all the solution components  

• Manages the test cases for the solution and updates them as needed 

• Documents and tracks solution errors and re-tests the solution when the errors are 
fixed 

• Performs testing on any and all platforms that are supported in the production 
environment 

• Performs many of the functions associated with system testing. These tests could 
include performance testing, stress testing, security testing, requirements testing, 
usability testing, documentation testing, training testing, interface testing, disaster 
recovery testing, etc. 

• Validates that solution meets any organization requirements for appearance, including 
screen layouts, report design and general look-and-feel 

• Assists with client acceptance testing as needed 

• Creates test cases for the construct elements as needed 

• Provides regular status to the project manager 
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407.9 The Role of the Database 
Administrator 

A Database Administrator is a specialist that models, designs and creates the databases 
and tables used by a software solution. The Database Administrator has the following 
responsibilities:  

Logical Model 
• Designs tables and databases so that they strictly meet the business requirements, but 

are also as efficient as possible  

• Groups together related data elements and describes the relationships 

• Identifies primary and secondary keys based on how the data is related and how it is 
accessed 

• Reduces data redundancy through a "normalization" process 

• Creates logical views so that data is simplified for the purposes of developers and 
clients 

Physical Implementation 

• Defines interim and calculated elements to make the solution more efficient 

• Creates a data dictionary to describe the data elements, the relationship between data 
elements, attributes, etc. 

• Implements the logical database design as closely as possible, while making 
compromises for efficiency, reliability, security and integrity 

• Establishes and monitors database backups and purges 

• Establishes and monitors database size  

• Monitors database performance and tunes the databases as needed if performance 
degrades 

• Ensures the security and integrity of databases and tables, including controlling 
access to the data based on roles  

• Responsible for establishing development, test and production instances for the 
database 
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407.10 The Role of a Quality Manager 
On a large project, quality management could take up a large amount of project 
management time. In this case, it could be worthwhile to appoint someone as quality 
manager. Under the guidance of the project manager, this person has the following 
responsibilities: 

• Writes the quality plan for the project 

• Develops the quality control and quality assurance procedures and activities  

• Checks that the quality processes are followed 

• Provides advice and guidance to team members on quality-related issues 

• Is responsible for the overall quality of the solution 

• Ensures the solution is adequately tested 

• Creates quality-related objectives and helps establish quality-related targets 

• Captures and reports on quality-related metrics 

• Proposes process improvements to make processes more effective and to increase the 
quality of the final solution 

• Communicates and evangelizes information related to quality on the project 

• Looks for problems in the quality process and determines how to improve them 

• Performs quality assurance audits on the project on a periodic basis 
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408.0 Mapping to Other Lifecycle Models   
There are many ways to perform software development depending on the characteristics 
of your project. In some instances an iterative model may be most appropriate. In other 
instances a classic waterfall model might be the best alternative.  

There are also many ways that similar lifecycle models can be represented. LifecycleStep 
uses the phases of Analysis, Design, Construct, Test and Implement. Other 
methodologies may have the same basic process, but could be structured into phases with 
different names. These different naming conventions represent the preferences of the 
author or the company that is creating the lifecycle methodology. The purpose of this 
section is to describe some alternate lifecycle terminology and provide a quick cross-
reference into how these alternatives map into LifecycleStep.  

Microsoft Solutions Framework LifecycleStep 

Envisioning This would be part of the PortfolioStep 
Portfolio Management Framework 

Planning This would be part of the TenStep Project 
Management Process 

Developing This would include the full Analysis, 
Design, Construct, Test (initial) Phases 

Stabilizing Testing (user acceptance, alpha, beta, 
pilot)) 

Deploying Implementation 
 

Rational Unified Process LifecycleStep 

Business modeling This would be part of the PortfolioStep 
Portfolio Management Framework 

Requirements and analysis Analysis Phase 

Design Design Phase 

Implementation Construct Phase 

Test Test Phase 

Deployment Implementation Phase 

Project management This would be part of the TenStep Project 
Management Process 

Environment Included in each of the major phases 
(Analysis, Design, Construct, Test, 
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Implement) 

Configuration and change management This would be part of the TenStep Project 
Management Process 

 

Generic Alternative Methodology LifecycleStep 

Planning This would be part of the TenStep Project 
Management Process 

Development This would include the full Analysis, 
Design, Construct, Test Phases 

Pilot Combination of Test and Implementation 
Phases 

Deployment Implementation 

Post Implementation This would be a part of the TenStep Project 
Management Process 
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410.0 Analysis 

 
Have you ever worked on a project where the final deliverables did not meet client 
expectations? If so, the problem may have been that the project team was not able to meet 
the expectations of the client. However, the problem is often more basic than that. In 
many cases, the project team did not adequately understand the expectations of the client. 
Understanding the expectations cannot be done while you are constructing and testing the 
solution. The expectations must be understood up front - first in the high-level Project 
Charter, but more importantly in the more detailed business requirements.  

The Analysis Phase is where the project lifecycle begins. The only exception is a 
situation where you have broken a large project down into smaller components. In that 
case, you may have an entire project that is only focused on the Analysis Phase, while the 
next project may start at the Design Phase. The Analysis Phase is where you break down 
the high-level Project Charter into the more detailed business requirements. The Analysis 
Phase is also the part of the project where you identify the overall direction that the 
project will take through the creation of the project strategy documents.  

Gathering requirements is the main attraction of the Analysis Phase. The process of 
gathering requirements is usually more than simply asking the users what they need and 
writing their answers down. Depending on the complexity of the application, the process 
for gathering requirements has a clearly defined process of its own. This process consists 
of a group of repeatable processes that utilize certain techniques to capture, document, 
communicate, and manage requirements. This formal process, which will be developed in 
more detail, consists of four basic steps. 

1. Elicitation – I ask questions, you talk, I listen  

2. Validation – I analyze, I ask follow-up questions  

3. Specification – I document, I ask follow-up questions  

4. Verification – We all agree  

Although gathering requirements is the main focus during the Analysis Phase, there are 
other important activities during this phase as well. One is to create a Requirement 
Management Plan to define how the requirements will be documented, communicated, 
tracked and changed throughout the rest of the project lifecycle. This plan will 
specifically address establishing a baseline, a change control process, and a way to track 
the requirements through the rest of the lifecycle. Another important activity is to set the 
overall direction for work that does not take place until later. This is accomplished 
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through a series of strategy documents. For instance, once you have your requirements, 
you can start to set the overall direction for training in a Training Strategy document. The 
strategies are at a high-level and are later defined at a lower level before they are finally 
implemented toward the end of the project.  

Lastly, the project team creates an optional document that helps transition from the 
Analysis Phase to the more technical and detailed Design Phase. This document, called a 
Conceptual System Design, provides client feedback into many of the ways that the final 
solution will be implemented. This feedback includes much of the look-and-feel of the 
final solution.  

Most of the work in the Analysis Phase is performed by the role of analyst. For 
background on the type of skills and responsibilities required for an analyst, refer to 
407.2 The Role of an Analyst. Additional information is listed below to place this 
section in context.  

• 410.1 What is a Requirement? 

• 410.2 Use Cases 

• 410.3 Asking the Right Questions 

• 410.4 Active Listening 

411.0 Gather Requirements 

• 411.1 Elicitation  

o 411.1.1 One-on-One Interviews 

o 411.1.2 Group Interviews 

o 411.1.3 Facilitated Sessions 

o 411.1.4 JAD Sessions 

o 411.1.5 Questionnaires 

o 411.1.6 Prototyping 

o 411.1.7 Following People Around 

• 411.2 Validation 

o 411.2.1 Consolidate the Requirements 

o 411.2.2 Rationalize the Requirements 

o 411.2.3 Model the Requirements 

 411.2.3.1 Process Models 

 411.2.3.2 Data Models 

 411.2.3.3 Other Models 

• 411.3 Specification 

o 411.3.1 Prioritize the Requirements 

o 411.3.2 Ensure Traceability of the Requirements 
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o 411.3.3 Ensure Testability of the Requirements 

o 411.3.4 Create Business Requirements Report 
• 411.4 Verification  

o 411.4.1 Conduct Requirements Review 

o 411.4.2 Obtain Sponsor Signoff  
412.0 Evaluate Reuse, Buy (Rent), Build Alternatives 
413.0 Create Requirements Management Plan 

414.0 Build Conceptual Systems Design 

415.0 Develop High-Level Project Strategies 

• 415.1 Create Testing Strategy 

• 415.2 Create Training Strategy  
• 415.3 Create Data Conversion Strategy 

• 415.4 Create Implementation Strategy 

416.0 Capture Additional Client Information 
• 416.1 Develop Acceptance Criteria 
• 416.2 Develop Information Retention Criteria 
• 416.3 Create Security Risk Assessment 

o 416.3.1 Other Organizations with Security Responsibilities 
418.0 Re-plan for the Remainder of the Project 
419.0 Obtain Approval to Proceed 

Supporting Templates 

• Business Requirements Report 
• Testing Strategy 

• Training Strategy 

• Data Conversion Strategy 

• Implementation Strategy 

• Conceptual Systems Design 

• Acceptance Criteria 

• Information Retention Questionnaire 

• Project Data Retention Sheet 
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410.1 What is a Requirement? 
Before you begin trying to gather requirements in the Analysis Phase and decide on what 
techniques you need to use to capture them, you must first understand what a requirement 
is and what the different types of requirements are. Requirements are descriptions of how 
a product or service should act, appear or perform. Generally, the term applies to a new 
(or enhanced) product or service. In other words, you typically do not refer to the way a 
current product behaves as a "requirement." A "requirement" typically refers to some 
aspect of a new, or enhanced, product or service.  

To further define requirements, it is important to make some fundamental distinctions 
and categorizations. 

"Business" Requirements 
The term "business" requirement has two general meanings. First, the term is often used 
generally to mean all of the requirements. For instance, some methodologies refer to the 
process of gathering business requirements. What they are referring to is the process of 
gathering all of the requirements associated with the project deliverables. From a general 
sense, all requirements are driven by business need, and therefore all of the requirements 
are business requirements.  

Business Requirements and "Technical Requirements" 
The second way that the term "business" requirements is used is to differentiate 
requirements that are driven by business needs versus those requirements that are driven 
by technology considerations. For instance, if a business client says that a new computer 
application must be able to process 10,000 transactions per day, he or she is giving you a 
business requirement. On the other hand, your technical staff may tell you that you will 
need an Oracle database and a new server. These are not business requirements since the 
business client does not necessarily care about the technical implementation details. In 
LifecycleStep, these "technical requirements" are really not requirements at all, but they 
are a part of the technical architecture and the Design Phase decisions.   

Product or Service Based – Not Project Based 
First, it is important to note that requirements refer to the solution that your project is 
building. Requirements do not refer to characteristics of the project itself. For instance,  

• Who. Requirements define who interacts with the deliverables, not who is involved in 
the project.  

• What. Requirements define the features and functions of the deliverables, not what 
deliverables are needed 

• Where. Requirements help define when location is important to the final product or 
process, not where the project work will occur. 

• When. Requirements define when time (or timing) is important to the final product or 
process, not the time to develop or the time to complete a project. 
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• Why. "Why" answers typically provide background and context information for the 
project. They are used by the analyst for probing and prioritization, but the answers to 
"why" questions are typically not requirements.   

• How.  Requirements define how the final process or product works, not how project 
is run. 

For example, if a client manager tells you that the project must be completed by the end 
of the year, this is not a requirement. It is a project management constraint, but it does not 
describe your deliverables. Likewise, if a client says that your project team should 
include two members of the client department, they are not giving you a requirement. 
Again, this is a part of the project organization that needs to be taken into account by the 
project manager. On the other hand, if the client tells you that the new monthly closeout 
process must be completed within three days of the end of a month, this is a process 
requirement. If a client manager tells you that a computer application must be able to be 
used by multiple simultaneous users, this is a product requirement.  

Product Requirements (Features) vs. Process Requirements (Functional) 
Product requirements describe the business needs in terms of the main deliverables or 
products that are produced. If you were building a bridge, for instance, most of the 
requirements would be product based. These might include the number of cars the bridge 
would hold, the strength of the steel, the water level it needs to span, the color of the 
bridge, etc. Other examples of product requirements include: 

• How it looks 

• How it works 

• Speed, size, color, strength, reliability 

• Look and feel 

• Performance 

Process requirements describe how people interact with a product and how a product 
interacts with other products. For example, when you discuss how data gets moved and 
how business transactions flow from one point to another, you are describing process 
requirements. If you need to handle billing transactions, most of the requirements could 
end up being process oriented. This would include how billing transactions move from 
orders to invoicing to accounts receivable. They can describe at what points people look 
up a status, how people manually update an invoice and what people should do if 
accounts are out of balance. These requirements are also referred to as "functional" 
requirements, since they describe how things function or how things work. Other 
examples of process requirements include:  

• How the deliverable interacts with the user 

• What happens first, second, third 

• One subprocess’ output is another’s input  

• How do you handle problems? 

• Conditions - if this happens, then this must happen 
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Categorizing Requirements 
You don’t have to be content with simply placing requirements into two broad categories 
of “features” and “functions”. You can categorize requirements into many different parts 
if it will make them easier to understand and utilize. For instance, the following types of 
requirements categories would be perfectly acceptable: 

• Security requirements. You can place all security-related requirements in one place. 
This would include access levels, field/row/table security, physical security, security 
procedures, etc. 

• Performance requirements. This would be a place to group together requirements 
such as the number of transactions processed per hour, peak transaction load, average 
and peak response times, system recovery times, the window available for batch 
processing , etc. These requirements would be validated during system testing.  

• Usability requirements. This category could include all of the requirements having 
to do with solution usability, look-and-feel, ergonomics, online help, etc. 

Role-Based Requirements 
Another way to classify requirements is based on the role of the person that would 
typically provide the requirements. For instance, the user of a deliverable would likely 
provide a different set of requirements than a manager that only needs to get reports on a 
monthly basis. It's not a matter of right and wrong. It is a matter of perspective. Different 
people in different roles have differing perspectives on features and functions and what 
the relative importance of requirements is. Examples of role-based classification of 
requirements are as follows: 

• Client requirements 

• User requirements 

• Sponsor requirements 

• IT requirements 

• Security requirements 

• Auditing requirements 

• Etc. 

It is important to understand the role of the people who are providing requirements so 
that you can validate whether they are appropriate. For instance, you would not expect a 
high-level manager to provide detailed requirements on features and functions. If he or 
she does, you may need to validate whether the manager really has the right perspective 
to provide these types of requirements. Likewise, if a typical user provides technology 
requirements, you would need to validate what his or her perspective is and determine 
whether these are real requirements or not. A common mistake people make when 
gathering requirements is that they accept requirements from people who are not really in 
a position to provide those role-based requirements. If they are accepted at face-value and 
not challenged, they can end up confusing the requirements rationalization and 
prioritization that takes place during the Specification Step.   
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False Requirements 
If you could ask your clients what their requirements were and they would respond with 
everything they needed, the Analysis Phase would be a piece of cake. However, that is 
rarely the case. There are a number of challenges that must be overcome. One is that the 
client does not normally know all of the requirements up-front. The challenge here is to 
get feedback from as many clients and stakeholders as appropriate so that you get as 
complete a picture as possible. Asking good questions is also a way to draw out as 
comprehensive a set of requirements as possible.  

Another problem is that the analyst also hears many false requirements. In the course of 
the requirements gathering process, the analyst will hear statements that appear on the 
surface to be requirements, but really they are not. These are false requirements. False 
requirements come in many forms, including: 

• Vague requirements. These are statements that contain a hint of one or more 
requirements; however, they are not specific enough to be considered real 
requirements. Vague requirements require good follow-up and probing questions to 
make sure you have the correct level of detail. For instance, your sponsor might tell 
you “I want people to say ‘Wow’ when they see this.” This is not a requirement. The 
analyst must ask some follow-up questions to get more specifics.  

• Opinions. Opinion statements can be requirements, but many times they are not. For 
instance, if there are multiple ways that a process could work, the client may give you 
his/her opinion on the way he or she thinks would be best. If one way is better than 
the others, it is fine to express an opinion. If the multiple solutions are all equally 
valid, then all of them should be documented as possibilities for requirements. 
However, if a client manager tells you that he or she thinks the company is spending 
too much money on the project, he/she is giving an opinion - not a requirement.   

• Project related statements. These are explained further in the first section. For 
example, if a client tells you that “we should prototype this solution first,” he/she is 
giving you input into the project approach - not a requirement. 

• Out of scope. When you are gathering requirements, you may find that you get off on 
a tangent (related or unrelated to the discussion). For instance, when discussing a set 
of reports, the client might remark that a co-worker has a new printer and that he/she 
would like a similar one. This is not a requirement. It is out of scope for the purposes 
of the reporting discussion. On the other hand, if the type of printers available has an 
influence on the reports, then it could be a requirement.  

• Not the right role. This is mentioned in a prior section. For example, a user might 
tell you, “I think we should be using web technology on this project.” This is not a 
requirement, since the user is not the right person to make this type of technology 
decision. The analyst should probe more to determine what the detailed requirements 
are that make the user think a web solution is appropriate. 

• Unrealistic (not testable). You might hear requirements that are really marketing 
hype or extreme hyperbole. For instance, a client manager may tell you that “This 
product needs to be able to run on the moon.” This is not a requirement since it 
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cannot be tested or validated. The analyst should ask follow-up questions to 
determine the real requirements behind the statement. 

Characteristics of a Requirement  
Requirements are more than just statements that describe the needs of the client. Good 
requirements need to be written in a certain way and have certain characteristics that 
make them more valuable in how they describe the solution. Some of these characteristics 
may be built into the requirement when it is initially captured (elicitation). Other aspects 
may be built into the requirements during the validation and specification processes.   

• Accurate. Each requirement must be correct in how it describes the features or 
functions of the solution.   

• Necessary. Typically requirements are placed into priority categories, or "must 
have/nice to have" categories. Good requirements should be "must haves".  

• Straightforward. The requirement must be obvious in its meaning and not subject to 
misinterpretation.   

• Complete. Each requirement describes one full result and not a partial result. Many 
requirements may contribute to an overall feature of function, but multiple 
requirements should not be needed to complete one discreet client "need". For 
instance, if a field on a screen can have two values, both values should be defined in 
the same requirement, or if a certain procedure includes three activities, all three 
activities should be included in one requirement.  

• Consistent. Individual requirements cannot be in conflict with other requirements.  

• Testable. You need to be able to validate that the requirement exists and is correct. 
No requirements should be documented that are not testable. Circumstances may not 
allow you to test absolutely thoroughly, but you should be able to test with a high 
enough degree of confidence.  

• Traceable (optional). You may not implement requirements tracing on your project, 
but theoretically you should be able to track each requirement through the lifecycle. If 
a requirement cannot be traced through to the Test Phase, it probably is not a real 
requirement. 
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410.2 Use Cases 
Use cases are an alternative technique used to document requirements. (In fact, they can 
be used for other purposes as well, but gathering requirements is the focus here.) Use 
cases assume that you have some system and you have people that interact with the 
system. In some literature, the people interacting are referred to as "actors." Use cases 
describe scenarios, or stories, where the actors interact with the system in certain ways to 
achieve some desired result. The thought is that if you describe all of the ways that 
people interact with a system, including the expected results of the interaction, you will 
end up with a complete set of functional requirements. Use cases are especially popular 
with newer "Light" (Agile) development processes.  

Since use cases describe interactions, or processes, they are especially good at describing 
functional (process) requirements. However, they are not as effective for feature-type 
requirements such as look-and-feel, performance, security needs, etc. For instance, you 
cannot utilize use cases to describe the layout of a web screen.   

Basically the use cases are written in a format like, "A user (actor) does an action and 
something happens.” For instance, let's look at an example of a class registration system. 
The following would be examples of use cases.  

• “A student meets with his or her counselor. Together they go over a list of all classes 
and options. When they agree on a class, the student can register online.” 

• “Some classes are only for honors students. These must be marked as such, and only 
students who are designated as being in the honors college can register for them.” 

• “After a student has registered for his or her initial classes, he/she has the option of 
changing his/her mind. He or she can just log back onto the registration system with 
his/her university id and password to add, change and delete classes” 

The use cases themselves can be described and documented just like more traditional 
requirements. They can be documented on spreadsheets, on text documents or in software 
tools. In some light methodologies, the preferred technique is simply to write use cases 
on an index card - one use case per card. However, the information associated with use 
cases can be more formal and structured. For instance, for each use case, you could 
include:  

• A summary title that reflects the requirement scenario. 

• Any preconditions that must exist. In other words, other use cases that must be in 
place first. 

• Exceptions that may occur during the execution of a use case scenario, as well as the 
expected outcome of the exception. 

• Any triggers that cause the use case to execute. 

• Additional information such as frequency, who might execute the use case, other 
stakeholders involved, etc. 
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410.3 Asking Questions 
Perhaps the most important aspect of gathering requirements is the ability to ask the right 
questions. This is more than just reading a set of predetermined questions off a sheet of 
paper. The analyst must ask the question, listen for the response and then determine the 
direction for the discussion to go from that point. Analysts that do not know how to ask 
good questions usually end up with a set of incorrect or incomplete requirements. If you 
ask the wrong kinds of questions, valid requirements will take much longer to uncover, 
and false requirements will confuse the process.  

The ability to ask good questions is as much of an art as a science. The art is being able to 
read the verbal and non-verbal feedback that you are receiving and understanding which 
direction to probe to determine the requirement. The science is knowing the types of 
questions to ask and how to respond to the answers.  

The Communications Model 
There is a general model of communication that occurs whenever two (or more) people 
talk. The basic process is that the sender of the communication, the speaker, 
communicates with the receiver. There is also a manner, or medium, that the 
communication takes place over. For instance, you could be talking face to face, over the 
phone, through email, etc. The person sending the message has certain assumptions and 
perceptions about what he or she is trying to communicate. In most instances, these 
assumptions and perceptions will not be a part of the actual message. The receiver, 
likewise, has a set of personal perceptions and assumptions that he or she is making when 
he/she receives the message.  

If you are lucky, the intent of the sender of the message will come across clearly to the 
receiver of the message. However, that is not always the case. It's possible that the sender 
just did not communicate effectively to begin with. However, when communication 
problems exist, it is more typically because there are different assumptions and 
perspectives between the sender and receiver. The sender may communicate a specific 
message but have some assumptions behind the message. For instance, he or she may not 
fully place the message in context because he/she assumes that the receiver knows certain 
information at the starting point. The receiver, however, may not have that context, or 
he/she may not realize that the message requires that specific context. Therefore, the 
intent of the sender breaks down, and miscommunication is the result.  

If the analyst understands this basic notion of the communication model, he or she can 
strive to communicate clearly. This clear communication involves not only the basic 
message being sent, but the unspoken context, perceptions and assumptions being made 
by both parties as well. In general, use the following rules: 

• The more you ask questions, the more successful you will be. When you are 
gathering requirements, you need to spend most of your time asking questions and 
listening to the responses. Based on the responses, more follow-up questions will be 
generated. These follow-up questions help you gain additional clarity and insight into 
the requirements. They also help to make sure that the analyst really understands what 
the interviewee is saying. 
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• Ask good questions to receive good answers. Analysts that ask poor questions 
typically receive poor answers and poor requirements in return. You must ask good 
questions and good follow-up questions to make sure that you receive good, clear 
requirements.  

• Don't assume you know everything the first time. Sometimes analysts fall into a 
trap of asking a question, receiving a response, and then assuming they understand 
the requirements. When this happens, requirements are typically missed, or 
assumptions are made that turn out to be wrong. The better approach is to ask follow-
up questions to make sure that you understand correctly.  

• Expect to be misunderstood and to misunderstand. The communication model 
seems simple, but the unspoken assumptions and perceptions can make the actual 
communications process difficult. If you assume that you are a perfect communicator, 
you will get into trouble. Instead, you should understand that you will, in fact, be 
misunderstood, and you will, in fact, misunderstand what the sender is saying back to 
you. Of course, not everything will be misunderstood. However, if you go into the 
discussion with that mindset, you will find that you are more proactive in making sure 
that the messages are understood between both parties.   

Interviewing Techniques 
There are a number of formal interviewing techniques that will make the requirements 
gathering process more meaningful. Although these techniques are placed here in the 
context of an interview, many of these same techniques will be of value in the other 
situations as well. For instance, these techniques can be used by the leader of a facilitated 
session or a JAD session. Some can also be utilized as input into the questions that are 
placed on a questionnaire.    

• Start off with general questions. Typically, you do not start the discussion by asking 
very narrow, targeted questions. You normally want to start with some more high-
level and general questions. Let the person respond, and then ask more targeted 
questions based on his or her response. The initial response might result in a number 
of avenues to target for follow-up, so be sure to write down the important follow-up 
points so that you don't forget them.  

• Start with open ended questions. Open ended questions require the interviewee to 
explain or describe something. They cannot be answered with a "yes" or a "no." They 
are asked to try to gather as much information as possible with the fewest number of 
questions. 

• Probing questions. After you start with general, open ended questions, you should 
immediately start to probe for details. Probing questions are probably the most 
valuable type of questions, since they tend to result in the detailed requirement 
statements you are looking for. A simple example of a probing question is "Can you 
tell me more about the specifics of the problem?" 

• Be persistent if you experience any difficulty understanding the interviewee's point. 
Keep asking follow-up questions, and ask for examples that will illustrate the points 
the interviewee is making.  
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• Ask direction questions when you need additional information. Direction 
questions start to take the discussion in a certain direction. They are used to provide 
context and background. For example, "Why is that important to you?" or "Why do 
you care about that?" are questions that can provide direction. 

• Ask indirect questions to gain better understanding. Indirect questions are used to 
follow up on specific points that were raised previously. Direct questions can lead the 
discussion down a certain path. Indirect questions are used to gain more clarity so that 
you can ask better questions next. For example, "Is that important because of ..." or 
"You said everything needs to be secure. What do you mean by 'everything?'" are 
indirect questions.  

• Ask questions that validate your understanding. A good interviewing technique is 
to restate what you just heard back to the interviewee to validate that you understood 
him/her correctly. For example, after hearing an answer, you could say "If I 
understand you correctly, …" 

• Paraphrase what was said. This is similar to the prior technique except that you 
would take a large amount of information from the receiver and simplify it in your 
own words. For instance, after hearing the interviewee give a five minute answer on 
how a process works today, you could paraphrase the basic points of what he/she said 
in a quick bulleted list of process steps. For example "So, in other words, the process 
you use today is basically 1,2,3,4..."  

• Ask for examples. In many (or most) cases of gathering requirements, the 
interviewer is not totally familiar with the job and knowledge of the interviewee. 
Therefore, one effective way to gain more understanding is to ask for examples. This 
can also be utilized when the interviewee provides feedback that does not sound 
totally valid or totally believable. Asking the interviewee for an example helps lend a 
concrete and specific instance that may help make the requirements clearer. For 
example, "Can you give me an example of how that affects you?" can help make a 
statement more clear. 

• Get the discussion back on track. Sometimes the interviewee starts to talk about 
things that are outside the scope of the specific information you are trying to gather. 
This is sometimes caused by a misunderstanding of the question you asked. Other 
times it is caused by a lack of focus or a desire to talk about things that are of more 
interest to the interviewee. When the discussion gets off track, the interviewer must 
get back on track. An example of this technique would be "That’s a good point. 
However, can you describe how that relates to (… restate your original question…)?" 

• Offer example options or solutions. In general, the interviewer should not share his 
or her personal opinions since it may influence how the interviewee responds. 
However, sometimes the interviewer might need to offer some examples to get the 
discussion moving. These examples are given as a way to get the interviewee thinking 
and talking if the discussion has hit a stopping point. For example, a question might 
be "What would occur if we tried (… a sample scenario …)?" or "If the solution did 
as you propose, would it help or hurt your situation?"  
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• Make sure that you have covered everything. If the requirements are complex, the 
interviewer may need to paraphrase portions of the discussion so far and validate 
whether there is any more information that can be added. For example, you could ask 
"What are we missing?" or "What else might you need this system to do in the 
future?" If this is a group discussion, some participants may not have had a chance to 
speak up before the discussion moved to another area. Give people one last chance to 
provide input on the current topic before heading into a new one. Many times you 
will get feedback that the interviewee was not able to initially get into the discussion.  

• Introduce new ideas or options. This is similar to the prior technique where the 
interviewer provides examples. In this case, however, you are proposing brand new 
ideas rather than piggybacking on ideas that the interviewee has already described. 
This might be handy if you heard prior requirements that this interviewee has not 
explored yet. For instance, you could ask "Suppose you tried this option, what would 
happen?" or "I heard previously that this option was very important. What do you 
think?" or "Given the nature of the problem, is it possible that …?" 

• Try to stimulate ideas. Sometimes the interviewee gives the obvious answers but is 
not thinking about other areas that may not be as obvious. The interviewer should 
try to get the interviewee to stretch a little and think about things that are not quite as 
obvious. For instance, you can ask "Can you think of a couple options for this 
situation?" or "Are there other ways to solve this?" 

Additional Interview Techniques 
In addition to asking good questions, the interviewer can affect the discussion by how he 
or she acts. Here are some additional rules of conduct for the interviewer during the 
interview. 

• Don’t tell interviewee he or she is wrong. Sometimes the interviewee will bring up 
things that the interviewer feels are wrong or that the interviewer knows are wrong. It 
is usually better for the interviewer to simply ask follow-up questions to allow the 
interviewee to catch the mistake. In fact, what sometimes appear to be wrong 
statements may in fact be alternatives that just have not been considered yet. 

• Keep your opinion to yourself. This is always a good rule for an unbiased interview. 
If the interviewer starts to give his/her opinion, it can have an impact on how the 
interviewee responds. The interviewee may not want to offer a different opinion for 
the sake of appearing stupid. Another problem is that providing your opinion can 
prejudice the interviewee. He/she can start to consider the interviewer's approach as 
the valid way to go instead of independently providing his or her own opinions and 
requirements.  

• Don’t be defensive about negative feedback. Sometimes the interviewer may hear 
something that he or she feels is a direct or indirect criticism. For instance, if the 
interviewee states that the current processes are not working, the interviewer might 
get defensive if he/she was involved in creating the current processes. If this happens, 
the interviewer must resist the urge to defend him/herself. The better approach is just 
to ask probing questions to determine why the interviewee feels the way he/she does. 



LifecycleStep Basic Content 

48 
Copyright© 2003-2005 TenStep, Inc. All Rights Reserved 

• Determine valid requirements and false requirements. Many statement made by 
the interviewee may sound like requirements, but they really are not. They may be 
vague, opinions or perhaps they are not valid based on the role of the interviewee. 
These false requirements must be screened to ensure they don't confuse the 
requirements gathering process.  

• Ask about priorities (H/M/L, must/need/want, 1-5). As you gather requirements, ask 
about the relative priority of each of them. This information will need to be 
consolidated and rationalized later in the requirements process. If you don't ask at the 
time you receive the requirements, you will need to do follow-up somewhere later in 
the requirements gathering process.  

• Avoid jargon since the interviewee may or may not know the terms. It is particularly 
troublesome when the interviewee thinks he/she knows the term but has a different 
definition than the interviewer.   

• React well when the unexpected comes up. No matter how prepared you are, there 
will be times when the discussion takes a turn that you don't expect. Again, the 
interviewer needs to be flexible to explore a new line of thought or to determine 
whether the new information is even valid for the discussion. One line of response, 
for instance, is to ask "That’s a new thought. Can you help me understand how this 
might impact the requirements?" 
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410.4 Active Listening 
It has been said that the best communicators are actually the best listeners, not the best 
speakers. Remember that communication is a two-way process of expressing and 
receiving meaning between a speaker and a receiver. The speaking part is only half of the 
communication model. You must, in turn, listen carefully to the other person to make 
sure that you understand what he or she is trying to say as well.  

In a sense, speaking is the easier of the two sides of the conversation. When you talk, you 
know what you are trying to say. However, when you listen, you must understand what 
the other person is saying. This requires you to use your understanding of the 
background, context and assumptions behind the communication. For many people, this 
is the harder part of the communication model.  

When you are gathering requirements, active listening is the most dominant skill. This is 
especially true when you are using interviewing and group interviewing techniques. Your 
role as a speaker is typically to set up the questions. The most important part is to listen 
to the responses because the responses will contain requirements (or portions of them). 
The responses will also dictate the type of follow-up questions you will ask or how you 
continue the discussion.  

"Active listening" is the term used to describe this proactive listening process. You need 
to really focus on what is being said to know how to respond and to make sure you are 
identifying and capturing requirements accurately. There are a number of techniques 
associated with active listening. 

• Look at the speaker. This is important to help make the speaker feel at ease. Make eye 
contact when you talk, and let the interviewee make eye contact with you when 
he/she talks. Of course, there will be times when you will be taking notes, and, in 
fact, you will spend a lot of time writing during the discussion. However, it is 
important to make eye contact as often as possible during the discussion.  

• Show an interest. One of the worst things that an interviewer can do is act like he/she 
really would rather be somewhere else. The interviewee can pick up the clues that say 
that the interviewer is not really interested in the discussion. When that happens, the 
interviewee will tend to shut down and you will not end up with the requirements and 
insight you are looking for. 

• Draw the speaker out. Remember that your active listening techniques have two 
major purposes. First, you want to make sure that you recognize any requirements 
that the speaker is providing. Second, you need to hear the responses to understand 
the direction that the conversation should go next. Your active listening and ability to 
ask good questions will allow you to draw the information out of the interviewee. In 
many cases, the interviewee has a hard time expressing the requirements. This may be 
because he/she does not have good communication skills, doesn't feel comfortable 
with the discussion, or perhaps does not really want to be there. In any case, active 
listening and good follow-up questions can help you get the information that you 
need. 

Active Listening Techniques 
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There are many good techniques to help you become a good active listener. These 
include: 

• Listening. First, make a conscious attempt to spend as much time listening as 
possible. Resist the urge to give your opinion or to spend a lot of time talking. Active 
listeners allow the other person to talk. 

• Don't interrupt (within reason). Again, the purpose of the discussion is to let the 
interviewee talk. It is important not to cut him or her off. Let the interviewee express 
his/her entire opinion or statement. If he/she is in the middle of a line of thought and 
gets interrupted, it can be very annoying and cause him/her to lose his/her line of 
reasoning. Of course, there are exceptions if the interviewee starts to get off the 
subject or if he/she describes events in far too much detail. Typically when 
interviewers talk too much, it is because they have a hard time focusing on the 
questions at hand, or else the questions themselves are not precise enough to elicit a 
precise response. The interviewer has limited time for the discussion, so there may be 
times when he or she must interrupt. However, keep the interruptions to an absolute 
minimum.  

• Observe the non-verbal expressions. It is said that the majority of information 
expressed in a discussion is communicated non-verbally. That is why it is easier to 
express ourselves in person than it is through a phone conversation. In a discussion 
that is focused on requirements gathering, it may be true that most of the information 
is, in fact, expressed verbally. However, look for the non-verbal clues as well. For 
example, you can usually tell if a person is nervous and if he/she is, you can help 
him/her feel at ease. If he or she feels strongly about an item, he/she may start to use 
hand gestures, or he/she may raise his/her voice for emphasis. If he/she is upset, 
he/she may speak in shorter sentences.  

• Use non-verbal expressions to your advantage. Just as you should observe the non-
verbal behavior of others, the interviewer should be cognizant of his or her own non-
verbal behaviors and use them to help facilitate the discussion. These include things 
like leaning toward the interviewee to show your interest, nodding when appropriate 
to signal that you understand, smiling appropriately to make the interviewee feel at 
ease and maintaining a good, positive, upbeat attitude. In turn, there are non-verbal 
expressions that can jeopardize the discussion and which should be avoided. This 
includes things like: 

o Rolling your eyeballs to signal disagreement or disbelief 

o Checking your watch often to show that you wish you were somewhere else 

o Yawning to show that you are bored or tired 

o Playing with objects like a pencil to show that you are preoccupied or bored 

o Tapping your fingers to show impatience or boredom 

o Placing your feet on the desk to show disrespect or that you don't care about 
being professional  

Active Listening Statements 
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There are verbal responses that help you be an active listener. These can include: 

• Encouraging statements to show your interest and to keep the interviewee talking 
about an important area. These include the simple "I see", "uh-huh" and "yes, keep 
going." 

• Restating and summarization. These are also good interviewing techniques. 
Restating means that you repeat what you have heard to validate that you understand. 
Summarizing means that you take a lot of information and restate it in a very high-
level way to again validate that you heard correctly.  

• Reflecting. This is similar to restating, except that you bring the interviewee's 
feelings into the mix. This includes statements like "I see you are passionate about 
this idea. Let me make sure I have the information right," or "You seem to feel that 
...," or "My perception is that you don't think this is a good idea." 
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411.0 Gather Requirements 
Most project team members like to follow the Nike creed – Just Do It! The client has a 
business need and the team immediately wants to move into problem solving mode. In 
the development world, for instance, the team members want to immediately start writing 
code. There is no better feeling than completing the solution and showing the client. 
Until, of course, the client informs you that this is not quite what he or she had in mind. 

Resist the urge to jump in head first! People sometimes forget that the first phase of any 
development project is to gather business requirements in order to understand what the 
client wants. It is only when you have an agreement on the business needs that you can 
move on to the fun stuff – design and construction. 

In many projects that encounter problems, the root cause can be traced back to not fully 
understanding the requirements. Remember that all projects, by definition, are unique. 
One project may be similar to another, but they are all unique. This uniqueness shows up 
in the requirements. If you were building a bridge, you would have many structural 
models and engineering principles to provide guidance. You don’t usually have 
algorithms and models to fall back on when you are developing an IT application (the 
focus of LifecycleStep). In many (perhaps most) cases, you are developing a unique 
solution for the first time in your organization. If you could build a software application 
once and then build it multiple times after that, you would have some prior history to fall 
back on. However, once built, we rarely have to rebuild an entire application. 

Therefore, it shouldn’t surprise you that gathering a complete and correct set of unique 
requirements for your particular solution would be one of the key success factors. This 
uniqueness also points out the difficulty your clients have in preparing the requirements, 
since they typically haven’t provided requirements for this specific solution before either. 
So, the key is to follow a process to get the best set of requirements possible in a 
reasonable amount of time and then remain flexible to changing requirements by utilizing 
a scope change management process.   

The crisp gathering of requirements is a skill that every analyst should have. However, it 
seems to be a skill that is generally lacking in many organizations. In fact, it seems there 
are two extremes. Some analysts love to gather requirements and analyze them forever. 
Their idea of the perfect project is one where all they do is capture and model the 
business requirements. On the other side are the majority of team members who view the 
formal gathering of requirements as a process of questionable value that takes time away 
from the red meat of development – design, coding and testing.   

The truth is that all team members need to appreciate the value of good business 
requirements and should have some fundamental skills in gathering them. This is 
especially true for the team members that are performing the analyst function. However, 
it applies to other team members as well. The value statement is easy to articulate. 
Gathering good requirements up-front saves time and money and improves the overall 
quality of your product. Remember, you want your final solution to meet the clients' 
business needs. The question is whether you discover the true business needs before you 
start to design and build, or whether you will be forced to retrofit missed requirements 
into the solution at a later time. 
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As was mentioned earlier, gathering requirements is more than just asking a few 
questions and then proceeding to the next step in the lifecycle. However, if the project is 
small enough, that may be all that is required. However, our assumption in LifecycleStep 
is that your project is more complex and will require more rigor in the requirements 
gathering process. There is a four-step process for gathering requirements, and all 
projects should utilize all four steps to some degree. If your project is small, you probably 
will not have to worry about using multiple techniques to gather the requirements. It may 
just take a discussion with your sponsor or key client manager. However, if your project 
is larger, you may end up using the full process defined for gathering requirements. 
Again, the four key best practices in the Requirements Development process are 
Elicitation, Validation, Specification, and Verification. 

1. 411.1 Elicitation. The Elicitation step is where the requirements are first gathered 
from the client.  To elicit accurate requirements, the analyst must ask the right kind of 
questions and then listen carefully to the answers. There are a number of techniques 
for eliciting requirements, and your project may need to use multiple techniques 
depending on the circumstances.   

2. 411.2 Validation. The Validation step is where the "analyzing" starts. The purpose of 
validation is to make certain that the information conveyed during elicitation 
accurately represents the needs and expectations of the clients and stakeholders. This 
information is then given back to the people who provided the requirements, possibly 
in a number of formats, to make sure that the requirements are accurate. At this point, 
the analyst is not validating that the requirements are valid. The purpose is to make 
sure that the analyst is accurately representing the requirements as stated by each 
stakeholder.   

3. 411.3 Specification. Once the Elicitation and Validation steps are completed, proceed 
to Specification. During this step, the analyst prioritizes and formally documents the 
requirements in a Requirements Definition Report. The requirements are also 
numbered in a way that allows them to be tracked through the rest of the lifecycle. 
Finally, they are checked to make sure that they can ultimately be tested.    

4. 411.4 Verification. The final step in the requirements gathering process is verifying 
that the documented requirements accurately and completely communicate the needs 
and expectations of the client. The requirements are reviewed and formally approved, 
and the project completes whatever else is necessary to gain permission to proceed to 
the next phase of the project. During this step, the analyst can also develop 
acceptance criteria and start to write test cases for the final solution.    
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411.1 Elicitation 
Gathering business requirements is the main purpose of the Analysis Phase. Business 
requirements are statements that describe what the client and major stakeholders need and 
want. If you are automating a business process, they are the statements that describe the 
way the process should work. If you are building a house, they are the statements that 
describe the size, room layout, lot size, room color, etc. Think of requirements in two 
groups – product requirements and process requirements. Between these two types of 
requirements, everything the client needs should be identified.   

Before the analyst can start gathering requirements, he or she first needs to understand 
some basic definitions of requirements and how requirements can vary depending on the 
role of the person providing them. Therefore, before the Elicitation step starts, first 
review background and definitions on 410.1 What is a Requirement? In addition to 
traditional techniques for documenting requirements, also take a look at use cases in 
410.2 Use Cases, the method of choice for many of the newer Iterative and Agile 
development models.   

Communication - Asking Questions and Listening  
The most important element of elicitation is the art of communication.  Elicitation is 
dependent upon the successful communication of ideas between the client and the 
analyst. The client must strive to communicate how he or she works today, the changes 
that need to be made, why the changes are important and the potential consequences 
associated with the changes. This information will be turned into requirements by the 
analyst. The analyst must have strong verbal skills and understand the right questions to 
ask. The analyst must also have active listening skills to ensure that he or she understands 
the intentions of the client. Read the following two sections for more information on how 
to ask the right questions and how to listen actively to the responses.  

• 410.3 Asking the Right Questions 

• 410.4 Active Listening 

Preparation First           
When you say that you are going to gather requirements from your client, the first 
thought that comes to mind is that the analyst will ask questions and document the 
answers. In fact, gathering requirements through an interview process is probably the 
most common technique. However, there are many techniques for gathering 
requirements, and in many projects the team will need to utilize a number of them instead 
of, or in addition to, interviewing.  

Before you jump into the Elicitation step, first determine the audience for gathering 
requirements and the best way to elicit them. For instance, if you want to gather input 
from 100 users, you probably will not be able to talk to each one of them independently. 
In fact, if you did, you would find that you are not receiving very much information after 
you have finished the first couple. A better, faster and cheaper approach might be to 
interview a small number of people in this group and then send surveys to the rest. 
Knowing your audience will help you determine the right techniques to utilize to best 
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meet your needs.  Select techniques that get you the most relative information, can be 
completed within your project deadlines and are best suited for the audience. 

Elicitation Techniques 
There are many techniques available for gathering requirements. Each of them has value 
in certain circumstances, and in many cases you need multiple techniques to gain a 
complete picture from a diverse set of clients and stakeholders. 

• 411.1.1 One-on-one interviews. The most common technique for gathering 
requirements is to sit down with the clients and ask them what they need. The 
discussion should be planned out ahead of time based on the type of requirements you 
are looking for.  

• 411.1.2 Group interviews. These are similar to the one-on-one interview except that 
there is more than one person being interviewed. Group interviews require more 
preparation and more formality to get the information you want from all the 
participants. You can uncover a richer set of requirements in a shorter period of time 
if you can keep the group focused.  

• 411.1.3 Facilitated sessions. In a facilitated session, you bring a larger group 
together for a common purpose. In this case, you are trying to gather a set of common 
requirements from the group in a faster manner than if you were to interview each of 
them separately.   

• 411.1.4 JAD sessions. Joint Application Development (JAD) sessions are similar to 
general facilitated sessions. However, the group typically stays in the session until the 
session objectives are completed. In this case, the participants would stay in session 
until a complete set of requirements is documented and agree to.   

• 411.1.5 Questionnaires. These are much more informal, and they are good tools to 
gather requirements from stakeholders in remote locations or those that will have only 
minor input into the overall requirements. A questionnaire can also be a valuable way 
to gather quick statistics, such as the number of people who would use certain 
features, or to get a sense for the relative priority of requirements. 

• 411.1.6 Prototyping. Prototyping is a relatively modern technique for gathering 
requirements. In this approach, you gather preliminary requirements that you use to 
build an initial version of the solution – a prototype. You show this to the client, who 
then gives you additional requirements. You change the application and cycle around 
with the client again. This repetitive process continues until the product meets the 
critical mass of business needs, or for an agreed number of iterations. 

• 411.1.7 Following people around. This is especially helpful when gathering 
information on current processes. You may find, for instance, that some people have 
their work routine down to such a habit that they have a hard time explaining what 
they do or why. You may need to watch them perform their job before you can 
understand the entire picture. In some cases, you might also like to participate in the 
actual work process to get a hands-on feel for how the business function works today.  
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411.1.1 Elicitation - One-on-One Interviews 
One-on-one interviews are probably the most common method of gathering business 
requirements. The techniques involves having an interviewer and an interviewee, 
although there are some variations, including having a scribe present to document the 
discussion and the requirements. (If there are multiple interviewees, then the technique is 
a group interview, which is described later.) Interviewing is basically just talking, 
although it is a discussion with a purpose. The interviewer must keep control over the 
discussion to make sure that the basic objectives of the interview are met. In the context 
of the Analysis Phase, we are using the interview process to gather requirements.  

Good interviewing skills take some practice. Sometimes you go in for an interview 
session, talk and listen for an hour, and come out with a good set of applicable 
requirements. Other times you may spend an hour talking to a person and not come out 
with any useful information. Some interviewees are good at organizing their thoughts and 
providing information to you in a manner that you can easily comprehend and document. 
Other interviewees are not as comfortable organizing their thoughts, or have a hard time 
expressing them and therefore need to be placed into a structured discussion. You will 
also find some people that are hostile or suspicious of the information you are gathering. 
No matter what the situation is, good interviewing skills can usually help you gather the 
information you are seeking. As you become more effective in gathering requirements 
through the interview process, you will also find that you become better at the other 
requirements gathering techniques as well. Although the interview process relies heavily 
on good verbal and listening skills, all of the other techniques do as well.  

The following process will help the interview proceed efficiently and effectively and will 
help you gather the requirements in the shortest amount of time.  

1. Prepare Ahead of Time 
Unless you have a mastery of the subject matter, you should prepare ahead of time. If 
many people will be interviewed by different people, your project team should come up 
with a standard set of questions to guide all the interviews. That way, you will end up 
with consistent feedback from all the interviewees. If your project team does not have a 
standard set of questions, the interviewer should still prepare ahead of time with a set of 
basic questions that need to be answered. If possible, also prepare a list of alternate 
questions in case the discussion ends up going in a different direction than what you 
anticipated. Your preparation should also include an understanding of who the 
interviewee is and what he or she does. If you are talking to a project manager, he/she 
expects you will have questions as to his/her specific roles and responsibilities. If you 
interview a Vice President, he/she may be somewhat insulted if you to ask him/her who 
he/she is and what he/she does.  

Preparation for the interview process involves reviewing all prior relevant deliverables, 
such as the Project Charter and any other business planning documents. You should also 
look at any historical repositories that are available to see if similar analysis was 
performed on a prior project. If so, review as much information as possible to help 
prepare for the current interview. 
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Part of the preparation also includes logistics. The interviewer should take the lead in 
coordinating the schedules and reserving meeting space. The interview will go much 
more smoothly, for instance, if the interview is not scheduled at a time when the 
interviewee has critical deadlines to miss. For instance, you would not want to schedule 
an interview with accounting staff on the last day of the monthly financial closeout. 
Likewise, people don't always react well if the interview is late in the day and keeps them 
from going home on time. It is good practice to confirm the interview a day ahead of 
time.   

The key point of the interview preparation is to understand what information you are 
looking for. You don't want to ask a lot of irrelevant questions that ultimately are not 
going to help in the follow-up analysis. For instance, if you ask for information on the 
current state of project management, the interviewee may quickly slip into a discussion of 
how it should be, or what he/she would do if he/she were in charge. That feedback is 
good input for the Future State Vision, but it does not get his/her perception of where 
things are at today. Ultimately, you want to gather as much information as possible that is 
relevant to the area you are trying to research. 

2. Conduct the interview 
When the interview begins, you should be ready to put your questioning and listening 
skills to good use. Once the interview begins, the interviewer should be flexible to react 
to the discussion and lead the discussion where it needs to go. However, there are certain 
basic techniques that will help get the session started off on the right foot and keep it 
moving forward successfully.  

• Explain the purpose of the interview and what your expectations are. This is 
important to set the stage for the rest of the interview. In many cases, interview 
meetings are scheduled using automated calendaring, and the interviewee does not 
always have a good idea of the purpose of the session. Make sure he/she understands 
the general background of the project and why you are looking for his or her 
feedback. If you are able to help him/her understand the information you are looking 
for and what you are going to do with the results, it can help the interviewee focus on 
what is important. The purpose should be clearly communicated ahead of time when 
the meeting is scheduled and should be recapped as the interview is starting.  

• Answer any upfront questions. In many cases, after you have explained the purpose 
of the interview, the interviewee will have questions about the project, about his/her 
role and about the interview itself. Spend a few minutes to answer these up-front 
questions before the interview proceeds. Be sure to keep track of the questions and 
make sure the questions are relevant to your interview. You are supposed to be asking 
the questions. Give the interviewee a chance to ask questions, but don't let him/her 
take up too much of your interviewing time.   

• Consider the use of two interviewers. Before beginning an interview process, 
consider using two interviewers. This approach may be necessary in interviewing 
situations where someone provides a large amount of detailed information. One 
interviewer can then assume the role of questioner, focusing his or her attention on 
eliciting the information, while the second interviewer takes notes. An alternative to 
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using two interviewers is to use a tape recorder. Prior to the interview, ensure this is 
acceptable to the interviewee.  

• Confirm the time period for the interview. This helps time-box the discussion and 
helps everyone focus on providing the information needed in as concise a way as 
possible. The interview was probably scheduled for a fixed duration already, but just 
validate it back to the interviewee and make sure that the time for the interview has 
been cleared  

• Follow the interviewee's preferred sequencing of material. Different people have 
different ways that they process information, and they will have different preferences 
for how the discussion will proceed. It may be top-down – covering major points in 
outline first and returning later to provide detail – or perhaps exploring the full detail 
of each point in turn. The interviewer may have a preferred sequence, but he or she 
should be flexible to proceed based on the preference of the interviewee.  

• Ask your questions and listen to the responses. Based on the responses, lead the 
discussion accordingly. You can utilize the questioning and active listening skills and 
techniques discussed earlier.  

3. Document the discussion 
After the interview is complete, document the discussion and send it back to the 
interviewee for review. The purpose of the review is to validate that the interviewer (or 
scribe) captured the information correctly. This review has nothing to do with whether or 
not the requirements are valid and whether they will ultimately be approved for inclusion 
into the deliverables. Documenting the discussion for review also allows the interviewee 
to see all of the information in context. This review may point out items that are incorrect 
or missing, either because the interviewer missed documenting them or because the 
interviewee missed discussing them.  
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411.1.2 Elicitation - Group Interviews 
Group interviews can be used when you have multiple interviewees that have similar 
roles and knowledge. Group interviews fill a role between interviewing each person 
individually and using other techniques for large numbers of people. Group interviews 
are effective for talking to two to four people at the same time. If you have five or more 
people, you probably want to use the facilitated session technique instead. (If you have 
dozens, or hundreds, of people, a questionnaire approach might be utilized as well.) 

Group interviews follow the same basic techniques as the one-on-one interview. The 
interviewer needs the same questioning and listening skills, and the general format of the 
meeting is similar. However, the meeting is obviously more complex because of the 
increased number of people and the interactions between them. Some of this complexity 
can be reduced if the interviewer has a separate person attend to take notes. This will free 
the interviewer up to focus on the interview process alone. 

Group interviews are of most value when the participants have a similar role or when you 
expect a similar contribution to be made by the attendees. By interviewing the group 
together, you hope to gain the following benefits: 

• You should get a more complete picture of the requirements since the parts that one 
person misses might be supplemented by another person. 

• You should gain quicker rationalization of the requirements. If you interview 
everyone separately, the team needs to consolidate the requirements and attempt to 
rationalize them to get a complete picture. If multiple people are in the interview, they 
can help resolve many of these initial errors and inconsistencies while they are all in 
the room together. 

• A more complete and rationalized set of requirements comes out earlier, saving the 
project team time, effort and cost. 

Since there are multiple people in the room, the interviewer does need to practice some 
basic facilitation techniques, like making sure the discussion stays on target, that only one 
person talks at a time, and that everyone has a chance to contribute.  

"Groupthink" 
One area where the interviewer needs to be careful is the concept of "groupthink." 
Groupthink means that a group starts to mentally and perhaps subconsciously 
compromise on their requirements to obtain a consensus of ideas. For instance, if one 
person proposes a certain requirement, the other people in the group may agree or not 
oppose the idea, even though they may never have thought the requirement made sense if 
you talked to each of them individually. Groupthink might also occur when one or two 
people dominate the discussion and drive the requirements in a certain direction, even 
though the others might have proposed alternatives if they were talked to individually. 
The dynamics of the group may mean that certain people dominate and are not 
challenged. In all these cases, the result is that good ideas are not all brought forward, and 
what looks like a consensus from the group may, in fact, not be a consensus at all. 
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411.1.3 Elicitation - Facilitated Sessions 
A facilitated session is used when you are trying to gather requirements from many 
people who may or may not have common roles and experiences. Facilitated sessions are 
used when there are too many people to hold a group interview. As you get more and 
more people in a meeting, the dynamics start to change. Instead of focusing exclusively 
on questioning and listening, the interviewer now also spends much of his or her effort 
"facilitating" the meeting and making sure that the group stays on track for the common 
purpose of the meeting.  

A facilitated session is led by a facilitator who helps guide the discussion and make it 
easy for everyone in the group to contribute. There are classes where people can learn 
formal facilitation skills, and, if possible, a facilitated session should be led by a formally 
trained facilitator. A good facilitator possesses good questioning and listening skills, as 
well as good presentation skills and the ability to help the group successfully achieve its 
objective for the meeting. Part of the success of the meeting comes from the facilitator's 
preparation before the meeting starts. Typically, the facilitator should spend as much time 
preparing for the meeting as the actual meeting time itself. The facilitator also helps the 
group reach consensus by using good verbal and written skills. The written skills include 
expressing ideas on whiteboards and flipcharts so that everyone can see them and they 
can remain in front of people even as the discussion may go off in other directions.  

Typically, facilitation is a full-time job at the meeting, so a second person must be 
available to be the scribe and document any agreements, open items, follow-up activities, 
etc. The facilitator also does not participate in the actual discussion, since he or she could 
use his/her central role to dominate the discussion or sway the group in a certain 
direction. 

The facilitated session is more formal than a group interview and requires more 
preparation to complete successfully. However, it has less rigor and there are fewer 
expectations than in a JAD Session.   
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411.1.4 Elicitation - JAD Sessions 
There is a specific technique (or set of techniques) for more rapidly gaining a consensus 
from a group of individuals. The technique is called Joint Application Development, or 
JAD. Judging by its name, you might think that this technique only applies to developing 
software, but that is not the case. The JAD technique can be applied to a wide variety of 
areas where consensus is needed. This includes gathering business requirements, creating 
mission and vision statements, defining a project, building a quality management plan, 
etc.  

The Normal Way 
For the purposes of this section, let's assume that you are gathering requirements. First, 
you might talk to your sponsor and client managers through a typical interview process. 
They give you enough information to start to talk to other interested stakeholders. You 
start to write the requirements and realize you don’t have all the information you need, so 
you perform a second round of talking to people to ask clarifying questions. You create a 
draft set of requirements and circulate them back to these stakeholders. Many of them 
read the document and say fine, but some will have questions, or they may disagree with 
some of the content. The disagreements must be taken back to the senior managers for 
resolution, and perhaps another round of discussions takes place to provide further 
clarification and to build a consensus. 

Depending on how controversial the requirements are, it may take a long time to reach a 
consensus on the requirements. 

The JAD Way 
The purpose of the JAD session is to dramatically reduce the timeframe required to 
complete a deliverable where consensus is required. Notice that this definition does not 
state that you will dramatically reduce the cost. Depending on how the JAD is 
implemented, it may, in fact, cost more that the traditional methods. This can occur if you 
need to gather the JAD session participants from many locations and have to pay travel 
expenses. However, in many cases, your management and sponsor are willing to pay 
more for a process that takes much less time. 

How dramatic might the time savings be? They can be very dramatic. As an example, the 
time required to produce the key components of your requirements might be reduced 
from six weeks to one week, or perhaps even two days. So, you are not talking about 
reducing turnaround time by 10%. JAD sessions can result in dramatic improvements – 
maybe 75%, 80%, 90% or higher. 

The key concept of a JAD session is that you get all of the major decision-makers, 
stakeholders and knowledge providers into one place at the same time. The dramatic 
reduction in time comes from removing the lag required to move information from 
person to person. If a stakeholder has a question about scope, he/she can ask it in the 
context of the JAD session. The people required to answer the question are in the room 
and can answer the question immediately – no time delay and no misrepresenting the 
question. A two-week process of getting a question clarified and answered can instead 
take place in ten minutes, since all of the right people are there at the same time. 
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The JAD Session 
The concept of the JAD session implies more than just getting everyone together for a 
day to discuss all the issues. There is usually a set of formal techniques that are applied to 
these sessions to make them as productive as possible. These include: 

• Identify the right people and make sure they are there. It’s fine to invite your 
manager and the client organization managers. But what questions might arise that 
require others to be there as well? All decision-makers, as well as information 
providers, must be present. The information providers can be on-call if needed so that 
they do not have to attend the entire session. If you hold a JAD session and none of 
the participants can make decisions, or the people with information are not available, 
it is not going to be successful. 

• Use a facilitator(s). Normally, a formal JAD session has a formal facilitator (a 
trained facilitator if possible). The facilitator makes sure the discussion stays on track, 
meeting rules are followed and the meeting is as productive as possible.  

• Have someone take notes. There needs to be someone taking notes, documenting 
decisions and noting any action items. If there are co-facilitators at the meeting, the 
second person can be the scribe.  

• Spend the time necessary to reach conclusion and consensus. This is important. 
The objective of the JAD session is to go through all of the items that need to be 
discussed and reach a consensus on what needs to be done. If this requires a one-day 
session, then all of the participants must make a full-day commitment. If this requires 
everyone to get together for a week, that is the commitment that needs to be made. 

If possible, the JAD session should result in a consensus on the requirements and the 
requirements being approved. This requires you to have the right people involved for the 
right amount of time, to have a facilitator to guide the discussion and to have a scribe to 
document everything. If everything and everyone is available to you, you should 
hopefully be able to create a final set of requirements and have the participants sign their 
approval before the JAD session ends. This cuts through the entire traditional 
requirements gathering cycle of validation, specification and verification.   
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411.1.5 Elicitation - Questionnaires 
There is no question that you can gather better, and perhaps more accurate, requirements 
when you have personal contact. However, personal contact is not practical in all cases. 
Usually this is because there are too many people to personally contact or the time, effort 
and cost of personal contact is too high. For example, you may want to gather feedback 
from current participants in a business process, but there may be hundreds (or thousands) 
of individuals. It would not be practical or even possible to talk to each of them 
individually. In fact, it would not be effective even if you could, since after talking to a 
few people, you will start to hear the same experiences over and over again. Another 
example of having too many contributors is a government agency that is trying to gather 
feedback from the public, or a vendor that is trying to gather feedback from a mass 
market of customers. 

The other area where personal interaction is not effective is if you are talking to many 
people who have similar roles and experiences. For example, let's say you want to gather 
requirements from a group of 20 users in the same basic role. You will find that the first 
interview contains a lot of good information. The second interview is also good and 
provides a new perspective on the role, although some of the feedback is repetitive. The 
third interview provides a little more insight, but the majority of the feedback is an 
overlap of what you heard before. The fourth interview provides no new value.  

You could continue to interview all 20 people, but you see that they become less and less 
effective. 

An alternative to personal feedback is to use a questionnaire or survey. (For the purpose 
of LifecycleStep, the two terms are synonymous.) A questionnaire can consist of 
questions and space for written answers from the participant, or it can ask questions that 
require a numerical response. Many questionnaires ask for a combination of ratings 
feedback and written feedback. There are a number of advantages to a well-worded 
questionnaire. 

• They are a relatively inexpensive way to gain feedback from many contributors. For 
instance, in our example above, a vendor may try to gather feedback from thousands, 
or millions, of customers. A questionnaire would be an effective way to allow this 
mass of people to contribute their ideas. 

• They can be a great way to gain information on relative importance or the 
prioritization of requirements. In many cases, there are not right or wrong answers for 
requirements. However, there are preferences, and some preferences are more 
widespread than others. Rather than having a small group decide on the preferred 
requirements, a large group can be surveyed for their opinions. If you received 1,000 
questionnaires back, you might find that 70% prefer one feature over another. This 
would mean that 300 people might have a certain preference, but you decide to 
address the other preference instead since it was preferred by the majority.  

• The ratings feedback can be interpreted mathematically for precision and ease. One 
great advantage of surveys is that you can gather feedback from a tremendous number 
of people, and yet synthesize the results using math. You can imagine the problems 
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consolidating interview information from 100 people. However, survey results from 
100 people can be consolidated using a simple spreadsheet. 

• You can get "shades of gray" from the rating feedback. A questionnaire allows you to 
receive answers based on a continuum or a range of possible results. For instance, 
instead of asking an interview question about how an individual likes a current 
process, you can ask a questionnaire question that allows the person to rate his or her 
satisfaction with a current process on a scale of one through ten. (You could also ask 
the question in an interview, but if you do, you are basically using a verbal 
questionnaire approach.) Again, the feedback can be easily captured and consolidated 
mathematically. 

Of course, there are also a number of weaknesses with a questionnaire approach. These 
include: 

• Since you are not present, you do not have an opportunity to see the non-verbal 
reactions from the person completing the questionnaire. 

• You cannot ask follow-up and probing questions. You can hope that people explain 
their answers (if you have given them that option). However, you have no opportunity 
to use interviewing techniques to ensure you understand what people are trying to 
say. 

• Unless you really push the matter, you will not typically end up with a high 
percentage of questionnaires returned. In fact, you should be happy to receive 50% 
back, and return rates of 25% and lower are not uncommon. If you get too few 
questionnaires returned, you may not have the confidence you need to make 
requirements decisions since you cannot be sure that the results you have are 
representative of the entire group. 

• Many, perhaps most, surveys are not very good, and therefore the information 
returned is suspect. Problems can include: 

o Making it hard for people to fill in answers, perhaps by not leaving enough space 

o Making the rating scale confusing or inconsistent 

o Giving multiple choice questions where all of the choices are not represented in 
the answer 

o Asking biased questions that lead the responses in a certain direction 

o Asking for one rating when a statement contains two or more implicit questions 
(For instance, are you happy with the timeliness and format of the report?)  

• There is usually a question about whether participants should identify themselves or 
not. Providing an identification may make it easier to ask follow-up questions to gain 
better clarity on the responses. However, it may also inhibit feedback and may result 
in some people not responding at all.  

Use Good Interviewing Techniques for Questions with Written Answers 
Just because you are gathering questions with a questionnaire does not mean that you can 
ignore the good question asking techniques. In fact, asking good questions may be more 
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important in a questionnaire since you don't have a chance to ask for follow-up 
information to make sure you understand the response. Keep many of the questioning 
techniques in mind when you create the questionnaire. For instance, if questions are 
related, ask the more general ones first and then follow up with the more detailed ones. 
Also, make sure that you understand which questions are applicable to everyone and 
which questions are applicable only to those people that answer a prior question in a 
certain way. Remember as well that many questions are role-based. If you are targeting 
people with different roles, you may need separate questionnaires targeted at each role or 
to allow questions to be skipped if they are not applicable.   

Be Cautious When Asking "Yes" / "No" Questions  
Many inexperienced developers of questionnaires start with the assumption that you will 
just ask questions that can be answered "yes" or "no." In this way, the answers are cut and 
dry and easy to interpret. If you ask ten people a yes/no question, you can easily tabulate 
the results to determine the overall preferences.  

The problem with the simple "yes" or "no" answer is that it is black or white (all or 
nothing), and does not leave any room for shades of gray. It is often the case that the 
respondent has a more complex view. For instance, he/she may be happy about an item 
sometimes and unhappy at other times. The respondent may not be willing to be slotted 
into a simple "yes" or "no" answer. 

The better method is to still ask questions that allow answers to be expressed in a range. 
For example, you can ask the sponsor "How satisfied are you with the overall success of 
the project?" and allow him/her to express his/her answer on a one through five scale (or 
one through ten). Now the sponsor has some discretion. If he/she is totally satisfied, 
he/she can score the project a five out of five. If he/she was happy about most things, but 
unhappy about some, he/she can rate the team a four out of five, or perhaps a seven out of 
ten. 
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411.1.6 Elicitation - Prototyping 
Prototyping is a relatively modern technique for gathering requirements and can work 
well with online developments like web solutions. In this approach, you gather 
preliminary requirements that you use to build an initial version of the solution – a 
prototype. You show this to the client, who then gives you additional requirements. You 
change the application and repeat the process with the client. This repetitive process 
continues until the product meets the critical mass of business needs or until you have 
completed an agreed-upon number of iterations. 

A prototype represents the shell of an actual production application. Prototypes are built 
early in the development lifecycle, and they are used to provide valuable insight into the 
look, feel and general workflow of an application. (Sometimes people call the first 
production implementation a prototype, but that is not correct. If you have multiple 
implementations, the first one is more aptly called a pilot.) 

In a traditional waterfall project, you move from analysis and design to coding and 
testing. The first time the clients have a chance to look at an application is typically 
during integration testing, system testing or even acceptance testing. If the business 
requirements are well understood up-front, this approach can still make a lot of sense. 
However, on a typical project, the client does not always know exactly what he/she wants 
ahead of time. In this case, it can be very valuable to gather an initial set of requirements 
and then build a prototype that the client can see. The client is then in a much better, and 
earlier, position to tell you what he/she likes and doesn’t like. Based on that feedback, 
you could begin to build a production application, or you could enhance the prototype a 
second (and third) time to hone the requirements in even finer detail.  

Start as an Empty Shell 
Prototypes are typically a feature of an online application since they allow the client to 
visualize the final solution. The concept of a "batch" prototype doesn't usually make 
much sense. The prototype starts off as a shell that contains the online screens. There 
should be very little programming of the core business processes and only enough 
program code to allow the prototype to go from screen to screen. The user should see a 
screen and enter some information. The logic will then go to the next screen or screens, 
passing on whatever information made sense from the first screen. In fact, user input 
could be accepted but ignored, and all the screen values could just be hard-coded. The 
point is to provide a visual representation of the application, not the complex business 
logic that goes behind it. 

The main purpose of a prototype is to gather and document requirements. If you are 
pretty confident that you have a good set of requirements, there is not necessarily a 
reason to build an initial prototype. After you build an initial set of requirements, you 
should show it to the clients to validate the work done so far and to gather additional 
feedback. When you get that feedback, you should document it in the same way you 
would with the more traditional requirement gathering techniques. If you don’t, you will 
still be susceptible to the typical communication mix-ups and misunderstandings.  
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If you build a prototype, you will want to get something in front of the clients as quickly 
as possible. Remember that you are still in the up-front Analysis Phase and you are using 
a prototype to gather requirements. This purpose is defeated if your prototype is very 
elaborate and you build lots of the core business logic into it. If you do that, you have 
invested too much effort if the client does not like the direction that the prototype is 
taking.  

What Happens to the Prototype? 
There are two options for what happens to the prototype once it is built.  

• Throw-away. Typically, if you were using a traditional waterfall approach, you 
would not need to build a prototype since you are taking the time to gather formal 
requirements through techniques such as interviewing, facilitation, questionnaires, 
etc.  However, if you do build a prototype, a safe approach is to plan the project as if 
the prototype is going to be thrown away. However, when you actually build the 
prototype, do it in such a way that much or all of it can be reused in the actual 
production application. This can be a tricky proposition, but it does give you 
flexibility in how you proceed. It is very possible that the original prototype will be 
off the mark from the client's perspective. This information is valuable for 
documenting how the application really should be. In this case, the prototype is 
thrown away. On the other hand, if the prototype solution was close to what the client 
wanted, there may be an opportunity to keep the work and use it as a starting point for 
the Design and Construct Phases. In this case the prototype can work double-duty, 
and the project may be completed earlier than planned. 

• Iteratively develop into final application. If you are using an iterative development 
approach, the first prototype should still be put together quickly. However, instead of 
the work being abandoned or placed on hold, the prototype is updated with the new 
requirements. In the second pass, more business logic is also placed into the 
application. At this point, it is no longer called a prototype. Instead, the prototype 
shell is used as the basis for the final solution. When you use iterative development 
RAD, you need to build the prototypes with an understanding that you are 
incrementally building the final solution. Therefore, your approach to design and 
architecture must be flexible enough to change and build upon. If you have to throw 
away an iterative prototype, you are defeating the purpose of using that approach. 
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411.1.7 Elicitation - Following People 
Around 

Most of the techniques associated with gathering requirements have to do with asking 
people questions and listening to the response. The question, answer and discussion 
format is basically used for one-on-one interviews, group interviews, facilitated sessions, 
JAD sessions and even questionnaires. All of these techniques require that the 
interviewee(s) effectively communicate the requirements and that the project team 
(analysts) document them correctly.  

Another technique doesn't rely on this communication process. Instead, this technique 
relies on actually observing people in their jobs. This is called "following people around." 
(This is sometimes referred to as a “day in the life” technique to gathering requirements.) 
There are some instances when this technique is valuable and other times when it would 
not be appropriate. If your team is conducting a Current State Assessment, this technique 
would be a good way to document the current business processes. Another reason to use 
this technique would be if your project involved enhancing or changing a current process. 
It would make sense to watch people perform the current process as a way to understand 
the changes that would be required. 

On the other hand, if you were creating a new process, this technique probably would not 
work. It would also not necessarily work if the current process involved a lot of 
intellectual work or other work that is not easily observable. It is usually not a good idea 
to use this technique for spying. The best method is to notify the people involved that 
they will be observed and that you will be taking notes. There are two basic approaches 
for following people around. 

• Passive / invisible. In this approach, the analyst observes the business routine but 
generally does not ask questions. The analyst writes notes about what he or she sees, 
but otherwise generally tries to stay out of the way.  If the analyst asks questions, he 
or she generally waits until the entire process has been completed. In fact, the analyst 
should tell his/her subject to pretend that he/she is invisible. The analyst generally 
should watch the business process multiple times to be sure to understand how the 
process works today and why it works the way it does.  

• Active / visible. In this approach, the analyst still observes the current process and 
takes notes. However, the analyst is no longer invisible. He or she takes a more active 
role. When the analyst has questions as to why something is being done as it is, he or 
she asks the questions right away, even if it breaks the routine of the person being 
observed. In this approach, the analyst might even participate in the work to gain a 
first-hand appreciation for how the process works today.  

Again, this is a technique for gathering information about current processes. In many 
projects, it is important to understand the current processes, as well as the new 
requirements, to better understand the process modifications that need to be made.  
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411.2 Validation 
The Validation step is where the true "analysis" starts in the Analysis Phase. The 
Elicitation step is where you are gathering requirements; however, at that point you are 
basically taking down everything that is said. Some of the information you have may be 
incomplete, inaccurate, misleading or contradictory. It is at this point, Validation, that 
you start to put all of the pieces together to create a single picture of the requirements. 

There are three parts to the Validation step - consolidation, rationalizing and modeling. 
The first part, consolidation, will be done on all projects where you gather requirements 
from more than one source. The second part, rationalization, will be done on all projects, 
even if you just have one person, although the work can get very complex as you have 
more and more sources for your requirements. The third part, modeling, may or may not 
be used, depending on your environment. Some organizations create models for all 
projects, and they maintain the models through subsequent enhancement projects. Other 
organizations do not model all projects - only those projects that are very large and 
complex. Some organizations do not model any projects. Modeling with any type of 
complexity will require the use of software tools.  

411.2.1 Consolidate the Requirements 

411.2.2 Rationalize the Requirements 

411.2.3 Model the Requirements 
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411.2.1 Validation - Consolidate the 
Requirements 

On the surface, consolidating requirements sounds relatively simple. If you ask multiple 
people for their requirements, all you need to do is combine them, right?  

Well, sometimes it is easy. However, usually it is more complex, and often it is very 
complicated. Consider the case where you have a large project and a large number of 
clients and stakeholders that provide requirements to your team. As you start to combine 
requirements, you are likely to find a number of problems. 

• The requirements will be at different levels. That is, some will be at a high-level 
and some will be at a low-level. For instance, one requirement might say that an 
expense report needs to be approved. Another person might state that an expense 
report needs to be routed to an approving party for review, and then provide the 
details for how the expense report gets routed, where it should go after approval and 
what should happen if the expense report is not approved.  

• The requirements will contain different terminology. In the prior example, for 
instance, one person said that an expense report must be approved by a "manager" 
while another person said that the expense report must be approved by an "approving 
party." When you consolidate the requirements, you will need to determine if these 
terms refer to the same person, or if the difference in definition makes one 
requirement more accurate than another. 

• Some requirements will be in conflict. This always happens when a large number of 
people are involved. One person may say that event A must take place before event 
B, and another person will state that event B must take place before A. These 
conflicts are caused by different people having a different perspective on how things 
should look and how processes should work. Even if you are talking about a current 
product or process, you can find inconsistencies because different people have 
different perspectives. In many cases, you may find that each person has the answer 
partially correct.  

The consolidation process, then, consists of putting the requirements together and 
determining how consistent and complete a picture you have. You are not trying to 
resolve problems at this time - you are first trying to identify them. The following process 
can be used to consolidate requirements. 

1. Group requirements together that relate to similar processes and products. This 
is important to get your head around the vast number of requirements you might have. 
It is easier to consolidate requirements once you have grouped similar types together. 

2. Remove false and out-of-scope requirements. Once you have grouped similar 
requirements together, you can determine if there are some that don't belong on the 
list at all. These could be requirements that are not within scope as well as statements 
that are not requirements to begin with. These should fall out and become more 
obvious once the requirements are combined into groups. 
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3. Place requirements at the same level. If some requirements are stated at too low a 
level, try to generalize them at a level that is more consistent with the rest of the 
requirements. On the other hand, if some requirements are too general, see if you 
have enough information to break them down into more detail. If you do not have 
enough detail, you may need to do some more follow-up during the rationalization 
step.  

4. Determine if you have a complete picture. You may have hundreds of 
requirements, yet have some areas that are missing. Sometimes you don't realize this 
until you have tried to consolidate the requirements into a complete picture. 

5. Highlight all inconsistencies, questions and gaps for further follow-up. The major 
deliverables coming out of the consolidation step are the initial draft of the 
requirements and a list of follow-up action items. These action items will be 
followed-up on in the rationalization step. Examples of follow-up items include. 

o High-level requirements that need to be broken down. 

o Detailed requirements that need to be summarized. 

o Validation with the sponsor that certain requirements are out of scope. 

o Requirements that are inconsistent or in conflict that need to be reconciled.  

o Gaps in the requirements that need to be filled in 

Once the action items have been identified, the questions will be resolved and the new 
information will come back for consolidation. Hopefully now you have a more complete 
and accurate picture of the requirements. If there are still some discrepancies and action 
items, they are followed-up on again in the rationalization process.  
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411.2.2 Validation - Rationalizing the 
Requirements 

"Rationalizing" requirements refers to the process of making them consistent, reasonable 
and understandable. Up until now, you have collected requirements from a number of 
sources and in a number of formats. You may have collected some information in 
interviews, some in questionnaires and some using other techniques. You may also have 
gathered requirements from people in different levels of the organization, each of whom 
has his or her perspective on how things work today and how things should look in the 
future.  

So, you now have a set of consolidated requirements. In a small project with input from a 
couple people, these requirements might be fairly understandable and reasonable. 
However, if you gather requirements from a number of sources, the chances are that the 
requirements are not in a state that makes any sense at all. Some requirements may be at a 
summary level and some at a detailed level. Some people will describe things differently 
from others, perhaps including or excluding details that someone else brought up for the 
same scenario. There will also be instances where the requirements from one person will 
be in direct contradiction to the requirements of another person. Or perhaps just as hard, 
the requirements from a set of users might be consistent, yet in conflict with their 
manager or the sponsor. 

At this point then, you could have an exhaustive set of requirements, yet they are not in a 
state that allows any further decisions to be made. The requirements must first be 
rationalized, or made reasonable. This requires the project analysts to start using their 
analytical ability. The following activities will help to rationalize the requirements. 

• See if any sources were missed. Now that the requirements have been consolidated, 
you may realize that you need to gather requirements from additional people. For 
instance, if you talked to two users that provided differing views of a current process, 
you may want to talk to a third person, or perhaps to their manager, to try to gain a 
clearer picture.  

• Fill in any gaps. It is also possible that you will see gaps in certain portions of the 
requirements. This may point out the need to gather additional requirements from 
people who were missed in the initial Elicitation. It is also possible that people you 
have already talked to may require a follow-up to discuss areas that were missed the 
first time.  

• Reconcile inconsistencies or disagreements in the requirements. This is the most 
time consuming portion of the rationalization process. You need to try to put together 
a complete, consistent set of requirements, and that will not be possible as long as 
there are inconsistencies. The analyst should start to piece together the requirements 
and document questions and problems. There are a number of techniques that can be 
used to resolve these problems. 

o Revisit the sources with the new information. The first and most direct action is 
to see whether the sources that provided the conflicting requirements can 
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reconcile them. For instance, if you have two people that provided inconsistent 
feedback on how a business process should work, try to get them both together to 
go over the feedback. Usually, this will go a long way toward resolving the 
inconsistency. If all of the sources hear each person's idea, they may be able to 
define a consistent approach that they can all live with. Likewise, if requirements 
are in conflict, in many cases it is because of a misunderstanding that can be 
cleared up if the parties can hear each others' perceptions. 

o Majority wins. If it is not possible to reconcile the feedback, you may be able to 
take a "majority wins" approach. In this case, you have a number of people who 
cannot agree on the best way to define a requirement. Usually in these cases, there 
is not necessarily a right or wrong answer. It usually boils down to some people 
thinking that one approach is a better alternative than a second approach. In this 
case, you may be able to get the group to agree that they will follow the 
recommendations of the majority. 

o Escalate. If a group of people cannot agree on resolving a conflicting 
requirement, you may need to escalate to a higher level. For instance, you could 
take the disagreement to a common manager of the group. Worst case, you could 
take a list of these unresolved disagreements to the sponsor for his or her final 
decision. The manager or sponsor should be shown each alternative, including the 
benefits, costs, risks, etc. The manager or sponsor can then make the final call. 

• Look for invalid requirements. This should be done in each step of the process 
when finalizing requirements. As the requirements get rationalized, you may discover 
some that are out of scope, vague or not requirements at all. These statements should 
be removed from the requirements as they are uncovered.  
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411.2.3 Validation - Model the 
Requirements 

The Analysis Phase is where the business requirements are defined and documented. On 
many projects, the requirements can be easily uncovered, written down and agreed to - 
then off to design and construction you go. On larger or more complex projects, it is not 
always so easy. Understanding the business requirements can be difficult, especially if 
they involve the complexities associated with major enterprise-wide processes. Modeling 
is a technique for understanding, defining and precisely representing the underlying 
business processes and the relationships between the underlying data. 

Let’s assume that you have already used a variety of techniques to gather, consolidate 
and rationalize business requirements. The purpose of process modeling is to take all of 
these statements from many individuals and put them together to precisely and accurately 
define the business process – either as it exists today or how it should exist in the future. 
Modeling provides a precise format and syntax to visually represent the processes in a 
form that can be understood in a very precise and unambiguous way.  

Given the benefits of modeling, you might wonder why everyone is not doing it. The 
basic reason is that modeling can be hard and very tedious. The precise structure and 
syntax of modeling is not something that most analysts know. It usually requires training 
as well as hands-on experience to become an effective modeler. Many organizations do 
not have people trained to be able to do modeling effectively, although modeling tools 
make some of this easier for the less experienced person to handle. In addition, when you 
create models, they are not always easily understood by the client. Therefore, the client 
also may need special training or coaching to make sure that he or she understands the 
models well enough to validate that they are correct.  

Modeling also makes the Analysis Phase take longer. However, the benefit of modeling 
is that it can help make the Design Phase and the rest of the lifecycle complete faster. 
This decreased time results in the requirements and data relationships being better 
understood to begin with, which can result in less confusion and rework later on. If your 
project is very complex, modeling may provide the only means to precisely define the 
requirements and the relationship of the data elements that are needed.  

Modeling is not typically something that one project team does on its own. Usually, an 
organization encourages or requires modeling and all teams utilize it. The project teams 
and clients are trained, and modeling becomes part of the culture. However, if your 
organization does not support modeling, it is difficult for one team to model on its own, 
which would involve getting a tool, learning modeling techniques, coaching the users and 
turning the models over to the support organization when you are done. In this 
environment, the support team will not know what to do with the models and they may be 
discarded anyway.  

In many organizations, models are simply used in the Analysis Phase to help visualize the 
processes and the data relationships. After the project is over, the models are discarded. 
This is not necessarily a bad approach. When a project is completed and the solution goes 
into production, the support team usually has a hard time keeping the models up-to-date 
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anyway. If the models are not kept up-to-date, their value is really limited since they can 
no longer be relied upon to be an accurate representation of the solution.  

An organization that creates formal models should make a fundamental choice regarding 
their lifespan. If the organization intends for the models to have a long and useful 
lifespan, it is mandatory that the support team keep them up-to-date. On the other hand, if 
the support team is not going to keep the models up-to-date, then the models should be 
discarded after the project is over. Of course, the models can be kept as documentation 
for some period of time, but their residual value will slowly get smaller as they become 
more and more out of date. However, if the models are not exactly in synch with the 
code, the support team will always have to analyze the code to be totally sure they know 
what is going on in the software.    

There are two basic types of modeling, along with some variations: 

411.2.3.1 Process Models 

411.2.3.2 Data Models 

411.2.3.3 Other Models 
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411.2.3.1 Model the Requirements - Process 
Models 

Process models are helpful when you are trying to describe complex processes and the 
relationships between them. In many cases, it can become very tedious and cumbersome 
to try to describe processes and relationships using words alone. Process models have the 
advantage of utilizing a precise set of rules and syntax that take much of the ambiguity 
out of a process. (LifecycleStep is not going to focus on all of the basics behind 
specialized modeling techniques, but the following overview is provided to give you a 
sense for what is involved.) 

All processes have inputs, some actions that transform the input, and an output or result. 
When doing process modeling, first look for the high level series of related activities that 
represent one logical process. Give this process a descriptive name – usually in the form 
of a noun. For instance, there may be a series of activities that describe a process called 
“Sales Order.” The process itself can be described in terms of a business definition, 
frequency of occurrence, relative importance, etc. 

Look for Events 
Events are occurrences that cause a process to be initiated. The event may be external to 
the company or to the department that is performing the process. The event may also be 
time-based. For instance, many financial processes are triggered by the closing of the 
financial period on a monthly and yearly basis. If it looks like a process is triggered by 
the completion of another process that is internal to the company or to the group, it is 
likely that the process you are looking at is part of a larger process and not one that stands 
on its own. 

Fill in the Details 
After you have the general process described and have identified the event that triggers 
the process, it is time to fill in the underlying activities. Look for all of the detailed 
activities that you uncovered that describe portions of this process. Some may be at a 
higher summary level, and others may be more detailed. However, first group them all 
together.  

Start laying out the underlying activities in order based on what happens first, second, 
third, etc. Each of these activities should be action oriented and described in phrases 
beginning with a verb. This is not too much different than when you create the network 
diagram for the schedule. In some cases, activities can be done in parallel. In other cases, 
one activity must wait until another activity is completed. If you find that an activity is 
expressed at a summary level, it should be broken down into its more fundamental 
components.  

Just as you collected some information at the process level, so you will also want to 
capture some basic information about each activity. This might include a short definition 
of the activity, the person who does it today, how long it takes and any deliverables used 
or created.   

Validate and Rationalize the Model 
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After the initial modeling pass is completed, the entire process should be reviewed to 
validate its accuracy. When you describe the underlying activities at the basic component 
level, it is very likely that gaps will be identified and errors uncovered. For instance, you 
may have an activity that relies on an input, but your process does not show where the 
input came from. Likewise, when the clients view the entire process, they may see 
activities that are missing. As new information is uncovered, the details should be 
modified, with new activities being added where necessary.  

The process model is a representation of a business process, and as such the client and/or 
sponsor should formally approve it to ensure it is correct. 

Obtain Approval of the Model 
Once you have modeled the process, you will want to validate with the client that the 
process is correct. This is why it is important that the client also be able to interpret and 
validate the model. However, if you are going to model, you need to get client approval 
of the model. Otherwise, you are just as susceptible to misinterpretations and mistakes 
propagating down to the rest of the lifecycle.  

Modeling Tools 
As you can probably see, the level of data collection and detail required for process 
modeling makes it a good candidate for an automated tool. In fact, there are many in the 
marketplace. Tools allow you to document the underlying processes, tie the activities 
together, keep track of inputs and outputs, etc. They also perform two additional valuable 
functions. First, they can tell you where you have disconnects and overlaps. If the tool 
captures enough information, it can tell you when pieces of the puzzle are missing, or if 
you have described multiple activities that are similar. Second, they can represent all the 
textual information you have gathered in pictorial or graphic form. Most people have 
seen large process diagrams that allow you to see how activities and information flow 
within a process. These visual representations are very valuable when trying to streamline 
a process, and they are very difficult and time-consuming to do by hand. 

Unified Modeling Language™ (UML)  
The Unified Modeling Language (UML) is a standard modeling language used in many 
methodologies, especially those that use object oriented techniques. UML can be used to 
model (or diagram) almost any entity, including programs, business processes, hardware, 
networks and architectures. It can be used to provide a common foundation for modeling 
in your organization since anyone who needs to develop models should be able to utilize 
it. UML can be used for process models in the Analysis Phase, but it can also be used in 
the Design Phase to model the specific technical design and structure of programs and 
other components.    

Process Modeling Basics (very basic) 

Start 
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task  

Decision 

 

Sequence / 
flow  

Example 
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411.2.3.2 Model the Requirements - Data 
Models 

In addition to process modeling, there is another type of modeling that may be needed on 
large, complex projects – data modeling.  

Years ago on the mainframe, there were flat files and databases (okay, there were VSAM 
files too). Flat files were under the control of the programmer, and they could be created 
at will. Databases, however, were too complex for mere programmers to understand and 
manipulate. They required Data Analysts (DAs) and Data Base Administrators (DBA’s). 
Data Analysts would work with you to logically model the data, and then the DBA’s 
would implement the resulting model in a physical database. 

In today’s client/server and web development environments, the databases are much more 
within the control of the developers. SQL*Server and Oracle are used in companies that 
are too small to afford data specialists, and the developers do the database design work 
themselves. Perhaps that is why there is a lot less data modeling going on today than in 
the past. However, there is still value in understanding the concepts and knowing when 
data modeling should be utilized. It may be very appropriate on large, complex 
applications or applications where the databases get very high hit concentrations. 
(LifecycleStep is not going to focus on all of the basics behind specialized modeling 
techniques, but the following overview is provided to give you a sense for what is 
involved.) 

Two Main Purposes of Data Modeling 
There are two fundamental purposes for formal data modeling. First, it provides a precise 
language and syntax to represent the relationships between data entities. If the modeling 
is done broadly enough, all the important data utilized by the company can be represented 
this way. As an example, how difficult would it be for your company to agree on the 
precise definition of a customer? It may take months to define what a customer is, agree 
on the common attributes, and gain a common understanding of how the customer related 
with various other entities. When the definition was complete, half the applications in the 
company would be inaccurate since they defined a customer in different terms. However, 
from that point on, everyone could rally around the common definition. 

The other important aspect of data modeling is that it is used to define entities and 
relationships in ways that can be used to store the underlying business data. This leads us 
to be able to define files and databases in a way that will allow business applications to 
process the information correctly. As an example, you may discover that many customer 
attributes are relatively static. You may also realize that one customer may generate many 
orders. These simple facts allow you to create two database tables – one to hold the 
customer attributes and one to hold order information. Each can be keyed on a common 
customer number. This saves storage space, allows for faster processing and makes the 
data easier to maintain. 

There are two components of a data model. The first is the Entity Relationship Diagram 
that shows the relationship of the data elements in picture form. The second is a data 
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dictionary that shows fundamental characteristics of each data element in words. The data 
dictionary can include information such as a description of the element, how it is created, 
what applications use it, what databases and tables the field is in, synonyms for the 
element name, etc.  

Some Simple Data Modeling Rules 
There are some rules for data modeling that help achieve clarity and precision. 

• Provide a clear name for all fundamental entities. Unlike process modeling, which 
was more action oriented, data modeling is more about nouns. Some entities are 
derived from other entities. Focus first on the fundamental entities, then the derived 
ones. As in our previous example, one fundamental entity might be “customer”. 

• Include attributes that describe the entity. For our customer entity, this might 
include a description, a current numbering scheme, physical characteristics (if 
appropriate), address information, etc. 

• Look for relationships between entities. This is the key part of data modeling. Now 
you define how the entity interacts with or relates to other entities. For instance, a 
customer can generate one or more orders. A customer may also be a vendor. A 
customer may have one salesperson assigned. There are generally accepted ways to 
show these relationships. The first major definition is whether the relationship is one-
to-one, one-to-many or many-to-many. (There are other possibilities, but these are the 
most common types.) 

• Diagram the relationships using a precise nomenclature. One of the purposes of 
data modeling is to provide clarity and precision. This is not possible if you describe 
the models ambiguously. Fortunately, a standard set of diagramming techniques 
emerged long ago to visually represent the model. (There are a small number of major 
diagramming processes, each with their variances in how they represent the 
relationships. However, they all have similar underlying concepts they are 
representing.) For instance, a box can represent an entity. Lines that connect two 
entities show a relationship. A crow’s foot on one end of the relationship line shows a 
one-to-many relationship.   

Modeling Tools 
People were doing data modeling long before decent tools were available. However, like 
process modeling, this is also a good candidate for an automated tool. A data modeling 
tool can ask the right questions, keep track of entities and relationships, look for potential 
overlaps, etc. Of course, it can also do a good job of creating the data modeling diagrams 
in a fast and visually appealing way. 

Data Modeling Basics (Very Basic) 

Entities 
(nouns) are 
boxes 
Attributes 
are included 
inside box 
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Relationships 
(verbs) 

 

Cardinality  
One-to-one, 
use straight 
line 
One-to-many, 
many-to-
many, use 
crow's foot 

 

Data Model Example 

 

Reprinted from: 
http://www.popkin.com/customers/customer_service_center/tip_of_the_week/7_31_00/tipofweek.htm  
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411.2.3.3 Model the Requirements - Other 
Models 

There are many variations in process and data models. Although they all tend to share 
common characteristics, they also have some differences in nomenclature and modeling 
rules. In addition to process and data models, there are a number of other modeling 
techniques that can be used at various times on a project. This section is meant to provide 
a quick overview of some of the more common ones.  

Data Flow Diagram 
A data flow diagram also shows relationships between data, but at a much higher level 
than a data model. In a data flow diagram, the data is rolled up into the common data 
store (database, table, file, or data warehouse, for example). The diagram also shows 
high-level processes and is meant to highlight the movement of data from one process to 
another. The diagram also contains references to external data stores that are used by the 
process.  
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Domain Modeling 

Domain modeling is used for process modeling, but at a much higher level than a normal 
process model. Rather than showing steps in a process, a domain model shows 
relationships between organizations, products, major events, major data stores, etc. Major 
business processes are shown, such as Billing, Inventory, Sales Orders, etc., rather than 
the detailed activities that make up each of these processes. This type of process 
modeling is used to show the major processes and interactions between organizations, or 
even between the entire company, suppliers, and the marketplace. 
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411.3 Specification 
The purpose of completing the prior Elicitation and Validation steps is to ensure that the 
team, client and stakeholders have a common understanding of the project requirements. 
All parties should have reviewed the materials gathered to this point and agreed with the 
accuracy and completeness of the information captured. The project team has not asked 
the client and the sponsor to formally approve the requirements yet; however, there 
should be a general sense that the requirements themselves are in good shape.  

The Specification step is where the prioritization of the requirements is completed and 
the requirements are formally documented for final presentation. Prioritization is done 
now because it is easier to prioritize the requirements after they have been consolidated 
and rationalized. If you prioritize them too early, you can end up prioritizing 
requirements that are not valid, and you can end up making wrong assumptions about 
what is important because you don't have a complete picture of the work at hand. 
Likewise, the final documenting of the requirements is done now since you have 
agreement on the full set of requirements from the prior consolidating, rationalizing and 
modeling work. While that work was going on, the requirements were in draft form. Now 
the requirements are ready to be finalized in a Business Requirements Report. 

In addition, two activities are performed that will help the project team. First, the final 
requirements are numbered in a way that will allow them to be traced throughout the 
remainder of the lifecycle. This will help ensure that all of the requirements are satisfied 
in the final deliverables, and it will help ensure that no extra features and functions are 
added to the final deliverable that are not reflected in the requirements. In addition to 
ensuring that the requirements can be traced, the requirements are also validated to make 
sure they can be tested. Some requirements may sound perfectly valid, but you may find 
that they are not easily tested. Requirements that cannot be adequately tested should not 
be included in the final solution. In addition to validating testability, the project team can 
start to create test cases for the requirements at this point. 

The details behind each of the major activities in Specification are as follows: 

411.3.1 Prioritize the Requirements 

411.3.2 Ensure Traceability of the Requirements 

411.3.3 Ensure Testability of the Requirements 

411.3.4 Create Business Requirements Report 
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411.3.1 Specification - Prioritize the 
Requirements 

As you gather requirements, it will be obvious that some of them are more important than 
others. Some of the requirements will be absolutely critical to the success of the project. 
Other requirements are nice to have, but not critical. You will also be able to tell that 
some requirements will take more time, effort and cost to complete than others. 
Therefore, it is important to prioritize the requirements after they are gathered. 

It is hard to do effective prioritization while the requirements are in rough draft form. 
However, at this point, the requirements that you have gathered from multiple sources 
have all been consolidated, rationalized and possibly modeled so that they are better 
understood as a whole. Now is the time to look at relative prioritization. "Relative" 
priority just means that the requirements are prioritized against each other. For instance, 
if you rank one requirement as high and one as low, you are giving a judgment that one is 
more important than another. Another person might rank them in another order based on 
their perceptions.  

The following process can be used for prioritizing the requirements.   

• Determine the prioritization scale. This is the first fundamental decision. There are 
many options. This could be as simple as designating the requirements into categories 
of high, medium and low. This gives the business clients and the project team the 
information they need to ensure that the most important requirements are 
incorporated into the final solution. In general, all of the high priority requirements 
should be accommodated. As many medium requirements should be included as 
possible. None of the low priority requirements should be accommodated. (There is 
always other work more important than working on low priority requirements.) You 
could also rank them numerically on a one through five scale (where five is most 
important). Likewise, you could rank them on a one through ten scale for more ability 
to differentiate. A third option is a ranking system with only two options - must have, 
or nice to have.   

• Circulate the requirements to gather feedback on priorities. This is usually done 
by first determining who should be involved in prioritization. It may not include all of 
the people that provided initial requirements, but it might. Circulate the requirements 
to them and ask them to rate the requirements using your prioritization scale, and then 
return their feedback to the project team. 

• Consolidate and rationalize the results. This involves combining all of the feedback 
received and having a consistent process in place to deal with inconsistencies. 
Remember that the more options that you provide in the rating scale, the more 
complex the job of consolidating and rationalizing the priorities after you receive 
feedback will be. For example, if your rating scale is numeric, you may just need to 
average the ratings to come up with a final overall rating. If the rating scale is verbal, 
such as must have / nice to have, you can go with a clear majority. For instance, let's 
say you receive feedback from five people on the priority of a requirement. Of the 
five, four rate the requirement as "must have," while one rates it as "nice to have." 
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Based on the total feedback, you probably could conclude that this requirement was 
"must have." However, if you rate the requirements on a one through 10 scale, you 
may get feedback results like 10, 8, 8, 3, and 6. You would need to determine how to 
interpret the results. Do, you just average them? You could, although the average of 
7.0 might be low considering that the one low rating dragged the entire result down. 
However, the rating of six also casts some doubt over how critical the requirement is. 
In any case, since you have given more options for the ratings, there is potentially 
more work required to determine overall priorities. 

• Escalate when necessary. There will be times when you will not easily be able to 
rationalize priorities. For instance, if your scale is a simple "must have" / "nice to 
have," you may have a situation where the same number of people rate a requirement 
each way. Likewise, if you have a one through five scale, you may have a 
requirement that received ratings of both one and five. In these instances, it is not 
obvious what the final priority ranking should be. These may need to be escalated to 
the sponsor or to a knowledgeable client for additional feedback and guidance. It is 
also possible that the people that rated the requirement may need to have a quick 
meeting to reach a consensus. In many cases, these inconsistencies are caused either 
by the reviewers not all understanding the implications of the requirement, or perhaps 
just by the role they play in the process. If a person has a direct role in that part of the 
process, you may need to weight his or her input higher than others that are not 
involved first-hand.  

• Peek ahead at the technical and cost implications. When you are gathering 
requirements, you typically focus totally on business needs. It is too early to discuss 
technical considerations and cost implications. However, now that the requirements 
are being firmed up and you are working on prioritization, it may not be too early to 
peek ahead to some implications if they can be seen ahead of time. For instance, a 
requirement may be rated as a "must have," even though the project team knows it 
will not be able to be implemented without a vast increase in effort or cost. Likewise, 
there may be some requirements that cannot be implemented with the existing 
technology in the organization. Notice that in both of these cases, the project team did 
not say that the requirement was impossible to implement. However, it may be clear 
that the requirements cannot be accommodated in a reasonable manner. In these 
cases, the project team should note their concerns on the requirements as well. In fact, 
if certain "must have" requirements cannot be reasonably accommodated, the project 
may need to be scrapped. Likewise, you may find that certain "must have" 
requirements may turn into "nice to have" requirements if the complexity and cost 
implications are known ahead of time.  
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411.3.2 Specification - Ensure Traceability 
Traceability refers to the ability to trace, or track, requirements throughout the lifecycle 
and into the final solution. Tracking requirements through the project ensures that all 
requirements are considered as a part of design, all requirements are built into the 
solution, all requirements are tested and all requirements are implemented in the final 
solution. Likewise, the process also ensures that features and functions are not designed 
and built into the final solution that are not a part of the agreed-upon requirements.   

The easiest way to create a link between your requirements and other development 
elements (like use cases, design elements and test cases) is by developing a Traceability 
Matrix. The Traceability Matrix provides a quick glance at all of the requirements and 
validates that they are being considered throughout the rest of the lifecycle. The matrix is 
originally created in the Analysis Phase; however, it is also updated through the change 
control process whenever requirements are added, deleted or modified.  

Not all projects need to trace requirements. Smaller projects typically do not need to. If 
your have a set of ten requirements for an enhancement project, for instance, it is 
probably pretty easy to validate that they are all accounted for throughout the project 
lifecycle. However, if you have a large number of requirements to track, you might even 
look into using an automated tool.  

Before you start tracking, consider the type of tracking numbers you will use. The 
tracking scheme you use will allow you to trace the requirements through the rest of the 
lifecycle. You could just number the requirements as "1", "2", "3", etc. However, you 
might want to build more sophistication into the numbering scheme. For instance, 
perhaps the requirements can be grouped into logical sections, and each section can have 
a unique identifier. In this case, the requirements tracking numbers might be "TAB-001", 
"TAB-002", "DIS-001", "DIS-002", etc. 

Once they are identified, tracking the requirements themselves can be done in a couple 
ways. One way, probably the simplest, is to just validate that each requirement is 
accounted for in subsequent project phases. For instance, something like the following 
table might do. 

Requirement Design Construct Test 

TAB-001 X X X 

TAB-002 X X   

TAB-003 X X   

The "X" in each box validates that each particular requirement was accounted for in each 
phase. In the example above, for instance, the first requirement has been designed for, 
constructed and tested. The second and third requirements have not yet been tested. In a 
similar manner, the project phase could be further subdivided. For instance, the Test 
Phase could be subdivided into Unit Test, Integration Test, System Test and User 
Acceptance test.  
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A more sophisticated example is shown below. In this case, the requirements are being 
tracked through each project phase, but the components where the requirements appear 
are also being identified.   

Requirement Design Element Construct 
Component Test Case 

TAB-001 D-APR607P C-APR607P T-004-01 

TAB-002 D-ARX607P C-ARX607P T-004-09, T-004-15 

TAB-003 D-APC103D 
D-APC103E 

C-APC103D 
C-APC103E T-004-22 

This tracking requires the team to keep track of more details as the requirements are 
proceeding through the lifecycle. However, you also have more audit ability. If you want 
to actually track how a requirement proceeds through the lifecycle, you can identify the 
initial requirement, the design element, the component that contains the code for the 
requirement and the particular test case that ensured that the requirement worked 
correctly.  

The key thing to remember about traceability is that it must be enforced throughout the 
lifecycle or else it doers not work. If the team assigns tracking numbers to the 
requirements in the Analysis Phase, but the numbers are not utilized in the Design Phase, 
the whole tracking scheme will break down. Likewise if the Design Team follows up on 
the tracking, but the requirements are not tracked to the actual components, it will be 
difficult to track whether they have been tested or not and the scheme will break down. If 
you want to track requirements, you need to have a process to track and document them 
throughout the project.  

Once you have the traceability process defined, you can cross reference your project 
work two ways. First, you can validate that all of the requirements are being carried 
forward into subsequent phases of the project. If you find that multiple components in the 
same phase are associated with a single requirement, it may be a sign that you have 
duplicate and redundant work going on. Likewise, you can look at your subsequent 
components and see whether they map back to the requirements. For instance, if you are 
doing tests that don't relate back to requirements, you may be testing for features that are 
not necessary. Other benefits to tracking requirements include: 

• Documentation for enhancements. Over time, enhancements will probably be made 
to the business features and functionality of the solution. The enhancements will 
typically be completed sooner if the developer can easily track the modified features 
and functions to the appropriate components that might be affected.  

• Documentation for the support team. The support team is not going to have the full 
knowledge of how all of the requirements are implemented in the final solution. The 
Traceability Matrix will especially be helpful when the support team is tracking down 
bugs, since they will have an easier time isolating the affected components. 
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• Reuse. Having access to information that traces requirements, design, coding and 
testing can help similar solutions in the future reuse components from this solution.  

One word of caution, however - if the support team does not keep the Requirements 
Traceability Matrix updated, then it will quickly become useless. The support team will 
not utilize the matrix if it is not reliable, even if they are the ones that caused it to be 
unreliable to begin with.  

Identify the Source of Requirements 
In addition to tracking each requirement downstream throughout the rest of the project 
lifecycle, you may want to track the requirement back to the source that it came from. In 
most cases, this will be a particular person or group, but it might also be a vendor or 
customer. If you pulled requirements from current processes, this might refer to a system, 
business process or just "current state." Identifying the source would be helpful if there 
were questions on the requirements later in the lifecycle. The project team could go back 
and see where the requirement came from. If a person or group was identified, the project 
team could go back to that specific source for further information and clarity. Just as 
important, if a requirement cannot be accommodated, the team can go back to the source 
to see what the impact would be.  
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411.3.3 Specification - Ensure Testability 
One final check for the requirements is to ensure that they are testable. Ultimately, the 
requirements are going to need to be designed into the solution, constructed and tested. It 
is possible you may have some requirements that appear to be valid; however, you may 
discover that the requirement is difficult, if not impossible, to test. In general, if a 
requirement cannot be tested, it is not a valid requirement. The requirement may be 
vague, or it may be stated in a way that cannot be validated.  

For instance, you may have a requirement for a website to process a transaction 
"extremely fast." This requirement should have been challenged before now, but if it has 
been overlooked up until now, you should catch it at this point. The requirement is vague 
and cannot be tested to ensure the requirement is met. On the other hand, you may have a 
requirement that states that a web transaction should be completed within .0001 second. 
This requirement may not be valid because you will not be able to get the transaction to 
complete that quickly. Lastly, you may have a requirement to complete a web transaction 
within five seconds. While this may seem reasonable, it may not be testable because you 
may not have the right system and network tools to validate whether you have achieved 
this level of performance. 

In all of the cases above, the requirement is not valid. In the first instance, the 
requirement was vague. In the second case, it was impractical given current technology. 
In the third case, the requirement is not unreasonable, but you do not have the means to 
validate that the requirement is satisfied. So, in all instances, the objective would need to 
be re-worded, or perhaps dropped entirely.  

Creating Early Test Cases 
It is also possible to ensure testability by actually creating test cases for the requirements. 
It may seem a little early to be generating test cases in the Analysis Phase, and it may 
well be. However, some lifecycle methodologies do start creating test cases right along 
with the requirements. The test cases will just be the starting point, and others will be 
added as you proceed through the remainder of the lifecycle.  However, the general 
thought is that you would write one or more test cases to test each of the requirements as 
it is validated. You would not actually create the test data at this time - just the general 
test case, including the type of data needed, the condition to test and the expected results. 
There may be a number of test cases generated with one requirement.  

One good reason to build test cases now is that the client is still actively engaged in the 
Analysis Phase, and the client can provide input into the types of test cases needed for 
each requirement and what the expected result is. These early test cases will be valuable 
later when the actual test data is being generated. The project team at that point may be 
made up mostly of technical people that may or may not be able to easily understand the 
types of testing that are required. However, if they have the guidance of test cases that 
were created as the requirements were created, the testers may be able to do a better 
overall job testing the solution.  

If you create test cases, they should also be numbered according to your traceability 
scheme and included in the Traceability Matrix.  
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411.3.4 Specification - Create Business 
Requirements Report 

You cannot help but document the requirements as you are going through the prior 
processes of consolidation, rationalization and prioritization. Depending on the 
complexity and the number of requirements you have, these could be documented on a 
spreadsheet, in a text table or in some type of software package. However, it is also true 
that up until this point, all of the versions of the requirements have been in draft form. 
They could be designated as version 1, 2, 3, etc., but they are still all draft copies.  

At this point, however, the requirements are ready to be finalized for the final review and 
approval by the sponsor and other important clients. This finalization should not be too 
time consuming since you have been getting client and team feedback at a number of 
points in the requirements development process. In fact, it will probably be confusing if 
you make many changes at this point. You can imagine that if your clients and 
stakeholders saw a draft of the consolidated requirements, the rationalized requirements 
and the prioritized requirements, they would have a pretty good idea of what the final 
deliverable should look like. Therefore, the requirements themselves need to be pretty 
much static at this time.  

However, even though you don't want to change the content, you can change the format 
of the final document. For instance, you may have been using a spreadsheet for all of the 
drafts. However, you may want to enter the final requirements into your tool at this time. 
Likewise, you may have your requirements documented in a tool, and you may want to 
add them into a final and overall Business Requirements Report.  

Business Requirements Report 
The Business Requirements Report is the final deliverable in the requirements 
development process. This deliverable consolidates and finalizes all of the requirements 
information gathered up to this point, including any business models generated. If you are 
using a software tool to capture the requirements, the tool should provide some 
mechanism for printing the requirements for the final report. This document provides the 
following benefits: 

• It consolidates the requirements information in one place to provide an overall big 
picture view.   

• Since the requirements will change over time, it is easier to make changes to one 
document rather than multiple documents. 

• The completed document provides a baseline of what is known and agreed to at this 
time, and can be used to validate scope change requests in the future.  

• This single document can be shared with the rest of the project team to use as input 
into test plans, user documentation, training plans, etc.  

Creating a requirements report is one of the most important tasks of the Analysis Phase.  
It is the culmination of all the efforts to complete a set of requirements necessary to move 
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the current process and system to its future state. The requirements report should have a 
number of sections:   

• Project Overview. While this may seem a little redundant, it provides a good context 
for understanding if the requirements will meet the business objectives of the project.  
The people who read this document may or may not remember the purpose of the 
project. This section can be taken directly from the Project Charter and summarized if 
necessary.   

• Glossary. Create a glossary of any terms that may not be familiar to the reader. Since 
the requirements could get very detailed in terms of specific business processes, not 
all of the readers may understand all of the terms. Don't define the obvious ones - just 
the ones that you think will not have a common meaning or will be unknown to some 
readers.  

• Requirements (or use cases). There are any number of ways to document 
requirements. If the solution is complex, you can group the requirements by major 
component or major sub-process. You can also group the requirements by priority. In 
the LifecycleStep Business Requirements Report template, the requirements are first 
grouped as follows: 

o General Business Requirements. List the general business requirements first.   

o Detailed Functional Requirements. List the more detailed requirements next. 
There may be dozens or hundreds of these requirements. If there are, they can be 
grouped by major business process or some other way to make them more 
understandable. 

Each requirement should include: 

o The actual requirement statement (or use case) 

o The source (optional) to show where the requirement came from 

o The priority 

o A unique qualifier for tracking the requirement 

• Business Process Model. Include any process models created earlier.  

• Business Data Model. Include any data models created earlier. 

• Project Approvals. A formal signoff indicates an agreement from all parties 
involved that the requirements are complete and correct to the best of your ability. 
(Approval does not mean the requirements or the document are perfect.) The client 
sponsor should sign the document. In addition, the document should be signed by the 
project manager and all other interested stakeholders.  

See the LifecycleStep Template Library for a Business Requirements Report 
template. 



LifecycleStep Basic Content 

93 
Copyright© 2003-2005 TenStep, Inc. All Rights Reserved 

411.4 Verification 
Verification is the process associated with the final review and approval of the 
requirements. At this point, you have done the following: 

• Elicited the requirements 

• Received an initial validation that you understood them correctly 

• Consolidated the requirements 

• Rationalized the requirements to make them consistent and easier to understand as a 
group 

• Modeled them, if necessary 

Now you need to gain final approval of the requirements. This is typically done in two 
states. First is a general review to discuss the requirements and see if there are any final 
questions. This review is optional and could involve requirements specialists who can 
perform a final quality review.  Second is to obtain the sponsor signoff on the 
requirements. Remember that the requirements do not have to be perfect. Striving for 
perfection is impossible and will drive up the duration and cost of the Analysis Phase. 
Instead, you should be comfortable that the requirements are the best you know today, 
and that any changes to requirements will be handled through your scope change 
management process. 

The two remaining steps for the requirements development process are: 

411.4.1 Conduct Requirements Review  
411.4.2 Obtain Sponsor Signoff  
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411.4.1 Verification - Conduct 
Requirements Review 

The requirements have been developed up to this point with a steady stream of input and 
modification from both the project team and the client. Therefore, the requirements are 
probably in a state where they could be approved by the sponsor. However, there is one 
more final check that the project team may choose to schedule - a Requirements Review 
Meeting. This meeting could include clients and team members, as well as individuals 
that have a specific specialty in ensuring that the requirements are well-worded and 
complete. These specialists can provide a final quality review on the Business 
Requirements Report.  

The Requirements Review Meeting is a final chance to verify that the requirements are in 
good shape to guide the rest of the project lifecycle. The purpose is to try to catch any 
remaining requirements that are incomplete, vague, untestable, etc. One of the most 
important parts of planning the meeting is determining the participants. The meeting 
should include knowledgeable clients and team members. The meeting may also include 
the requirements specialists. If they participate, the specialists will focus on the format 
and the wording of the requirements since they will not always understand the business 
content. However, if they do have questions on the nature of a requirement, the project 
team and client must be able to explain it. The final Business Requirements Report 
should also be circulated ahead of time so that the meeting can focus on questions and 
potential problems, and not on just reading each requirement for the first time at the 
meeting.  

During the meeting, the requirements are quickly scanned, and discussion takes place on 
any requirement where attendees have questions or concerns. After a quick discussion, 
the requirement is modified or left alone. At this point, it is important to try not to change 
the content and meaning of the requirement. You are just trying to change the wording to 
make the meaning of the requirement clearer. If the meeting results in changing the 
content of a requirement, the specific requirement may need to be circulated back to 
interested stakeholders for a final review. 

After the review, final modifications are made to the Business Requirements Report, and 
it is ready for final approval.  
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411.4.2 Verification - Obtain Sponsor 
Signoff of Requirements 

A final meeting may be held as the last step before receiving sponsor signoff on the 
requirements. This meeting is optional, depending on the specific activities completed so 
far. If you followed most of the prior activities in LifecycleStep, at this point all of the 
interested stakeholders would have validated that the initial requirements were correct. 
The stakeholders would have also helped to consolidate the requirements, and they would 
have seen the rationalized requirements, as well as any process and data models created 
earlier. The stakeholders would have also validated the relative priorities of each 
requirement.  

If you included the stakeholders in these prior activities, this final meeting would be more 
of a formality. In fact, if it is held, it may just include the project manager and the 
sponsor, although it could include all key project team members and stakeholders. The 
sponsor typically will not have the time to go through all of the requirements. The 
sponsor should not need to because of the steps that were performed earlier. Therefore, 
the sponsor's role is typically one of quality assurance. In other words, the sponsor should 
ask questions about how the Requirements Report was prepared, who was involved, who 
reviewed the content, etc. If the sponsor is convinced that a sound process was followed 
and that the appropriate people were involved in prior review and approval, he or she 
should not have a problem signing off at this point.  

The general agenda of the meeting should be as follows: 

• Introduce the people at the meeting. 

• Validate the purpose of the meeting. 

• Recap the information in the Requirements Report. 

• Discuss how the document was created and the people that were involved. 

• Ask for and discuss any outstanding questions.  

• Describe any remaining work in the Analysis Phase. The requirements are the most 
important part of the Analysis Phase, but they are not the only part. The rest of the 
Analysis Phase work may also be completed, but there may be more work remaining. 
If all the work is completed, this meeting could also serve as the final meeting for the 
Analysis Phase, and you could also receive approval to proceed to the next phase.  

• Ask for formal approval from the sponsor and other major clients and stakeholders. 

Sponsor Approval 
The last part of the requirements development process is to obtain sponsor signoff. The 
best way to verify sponsor approval is to have the sponsor sign the Business 
Requirements Report document. Asking the sponsor to sign gives him or her more of a 
stake in the process and should ensure that the sponsor is engaged enough to validate that 
the requirements appear to be complete and correct.  
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The sponsor is the most important person to sign off on the business requirements, but 
there are other important stakeholders as well. Although having them all sign off on the 
requirement is the best way to show approval, there are other ways as well.  

• Project sponsor and key stakeholders. Get an explicit approval. This approval can 
be a formal signature on a paper copy of the final requirements. It could also be an 
email specifically stating approval. You might also have some type of formal 
workflow approval. The key is that the approval is explicit and that you save a record 
of the approval. You do not want to accept only a verbal approval. If you get a verbal 
approval, say in an informal encounter with the sponsor, ask him or her to follow up 
the discussion with a formal email verifying his/her approval. Other key stakeholders 
could include the resource manager verifying that the staff is available to complete 
the project and a finance manager that may need to verify that the project budget is 
sufficient to continue.  

• Other management stakeholders. Get an implicit approval. Implicit means that you 
assume they approve the requirements unless they get back to you otherwise. You 
should first send them a soft or hard copy of the final requirements and ask them to 
sign the document or send you the appropriate type of approval (email, workflow, 
etc.). Then give them a date for replying, and let them know that if you do not hear 
back from them before the date, you will assume they are granting their approval. If 
they come back to you with concerns, address them or take them to the sponsor for 
resolution. 

• Other interested parties. Send them a copy of the final requirements for their 
information only. You should be available to discuss any questions or comments 
these people might have, but you are not sending it to them for their approval. 

If you have done a good job of communicating with the sponsor during the requirements 
development process, he or she should not have a problem approving the final 
requirements now. However, you may run into instances when the sponsor will not sign 
the Requirements Report. This could be trouble. You first need to discover the reasons 
that the sponsor will not sign. If the sponsor is not comfortable that the requirements are 
valid, you may need to gain formal approval from the individual client managers and 
stakeholders that assisted. The sponsor may also have other concerns that have not been 
addressed. In this case, document the concerns carefully to see if they can be fulfilled, 
and if so, you may have to complete those items and come back for formal approval later.  

Ultimately, however, it does not make sense to proceed further with the project if the 
sponsor will not approve the Requirements Report. If the project team cannot gain 
approval for the final requirements, the project should be stopped until the issue can be 
resolved, and cancelled if necessary.  

Change Control 
Once the requirements are approved, they become the basis for the remainder of the work 
on the project. However, the requirements will not be perfect, nor do you want them to be 
perfect. There will always be changes to the requirements based on finding out new 
information later on in the project or changing business conditions. Change can be 
accommodated through the scope change management process. The specific scope 
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change management procedure should be defined for each project. However, scope 
change management is a project management process, so it is not described in 
LifecycleStep. Instead, look at the TenStep Project Management process for more details 
on how to effectively manage scope. 
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412.0 Evaluate Reuse, Buy (Rent), Build 
Alternatives 

There are three main options available for acquiring a new solution: 

1. Reuse. The best choice is usually to reuse a similar solution that exists somewhere 
else in your company or your organization. Your company gains the most value from 
reuse. It allows you to further leverage a solution that you have already bought or 
built, and it allows you to meet your new needs with a minimum of effort and cost. 

2. Buy. In most organizations today, buying a solution is better than building. In 
essence, you are again relying on reuse value, except that you are reusing a solution 
that was developed previously from a vendor. Buying a solution normally costs less 
than building a similar solution from scratch. Buying a solution also typically allows 
the solution to be implemented faster than the alternative of building from scratch. Of 
course, you cannot just plus the package in. You still have to do testing, training, 
implementation, etc. However, you are now using a package implementation lifecycle 
model rather than the true waterfall model.  

 Rent. One additional option that is more common today is to rent a solution. This is a 
variation of the “buy” model. When you rent you are still using a vendor solution, but 
you end up paying a monthly fee rather than a larger up-front payment. In many cases 
(perhaps most), this model also relies on hosted software. In other words, the solution 
you are renting actually runs on the vendor hardware. In this hosted, rented solution, 
the vendor ends up maintaining the software, handling security, managing growth in 
users, optimizing performance, etc. The client organization usually ends up paying 
more in monthly fees than they would have if they had paid a normal upfront fee. 
However, there are also a number of advantages. These include: 

• The client being able to back out of the deal at any time. 

• The client paying only for the exact number of users they need. 

• The client not having to worry about managing the application infrastructure or 
maintaining the vendor application. This saves client resources and support costs.    

3. Build. Building a solution is normally the third alternative, and it is the default if a 
suitable solution cannot be reused or purchased.  

Of course, there are a number of combinations and permutations to these options. It is 
possible to buy a solution and also build additional components to meet your specific 
needs. You might also find portions of a solution that you can reuse from elsewhere in 
your organization, supplement that solution with another package that you buy, and 
customize all of it to meet your specific needs.  

You could not make the final decision about reusing, buying or building prior to now 
because you did not know the features and functions that the solution needed to have. 
Without knowing your requirements, you cannot know whether a package or prior 
solution exists that will meet your needs. Now that you have the requirements finalized, 
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however, you can make the evaluation. The requirements allow you to compare the 
features and functions of your solution to the features and functions of any prior solutions 
and with various vendor solutions in the market. 

Many projects come to this point of the project with the understanding that they will 
make a reuse, buy, build decision. However, most projects get to this point with only a 
"build" mindset. In fact, the general decision about whether you are open to a reuse, buy, 
build alternative normally needs to be made up-front when the project is initially defined. 
That is the time to determine whether you want to make a reuse, buy, build decision. If 
you decide that you do, you will build a schedule that includes activities for searching 
your organization or company for similar, pre-existing solutions. At the same time, you 
will include activities to search the marketplace to determine whether there are one or 
more suitable packages that could fulfill your needs as well. If there are some vendor 
options, you would go through a package selection process, including doing marketplace 
research, creating a long-list of potential solutions, narrowing the group down to a short-
list, sending out RFIs and RFPs, mapping requirements to package features and 
functions, etc. In other words, there is a lot of effort and time associated with making a 
reuse or buy decision.  

Most projects don't want to go through a reuse, buy, build decision. This could be 
because the solution is specific and customized to their own organization needs. It could 
also be because your organization simply prefers to develop this solution on your own 
and not rely on a vendor solution. In any case, these projects would bypass the work 
associated with a true reuse, buy, build solution and proceed directly to the end of the 
Analysis Phase and then head straight into the Design Phase.       
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413.0 Create Requirements Management 
Plan 

When you have finished collecting, analyzing and documenting the project business 
requirements, you might think you no longer need to worry about requirements. If you 
have a small project or if the business requirements are 100% certain, you might be right. 
However, in most projects, the development of the business requirements is not the end 
of the requirements story. The requirements rarely remain static, so the project team also 
needs to consider a development management process.  

The Requirements Development Process is focused on the initial Elicitation, Validation, 
Specification and Verification of the requirements. After you receive official approval of 
the requirements, the "development" process is complete. The overall Requirements 
Management Process is focused on handling the requirements after they have been 
initially approved. This includes maintaining the changes or additions to the requirements 
throughout the entire project and tracking the requirements throughout the rest of the 
lifecycle. If the gathering of requirements is seen as a mini-development process to create 
the final Business Requirements Report, then the Requirements Management Process is 
focused on the support or maintenance of the requirements. Adhering to a Requirements 
Management Process helps the project team focus on the requirements that have been 
developed and maintains the integrity of the requirements throughout the lifecycle of the 
project. 

Requirements Management Plan 
The Requirements Management Plan describes how you will manage your project’s 
requirements throughout the project. The Requirements Management Plan assumes that 
the requirements have already been formally developed and approved. Sections of the 
plan could include the following information: 

• Roles and responsibilities. This section lists the roles that will be involved with 
managing the requirements through the rest of the project lifecycle. Roles could 
include the project manager, lead analyst, clients, etc. The project manager, for 
instance, should have the overall responsibility for scope change management of the 
requirements. Someone, perhaps the lead analyst, should have overall responsibility 
for the integrity of the requirements throughout the rest of the lifecycle. 

• Tools. Describe any automated tools that will be used to manage the requirements. 
There are a number of tools that can be used to document, manage and track 
requirements throughout the lifecycle.  

• Change control. There should be a formal process to manage changes to the 
requirements. Hopefully, the entire project is using a formal scope change process. If 
so, then this overall scope change process should be specifically applied to the 
changes in requirements. If there is no formal overall scope change process, a specific 
change control process should be documented here.  

• Requirements traceability. If your project team is tracking (tracing) requirements 
from Analysis to Design and through the rest of the lifecycle, the overall process 
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should be described here. This process should then be added to the schedule to ensure 
the proper tracking of requirements occurs throughout the rest of the project.  
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414.0 Build Conceptual Systems Design 
Report 

The Conceptual System Design document is used to transition between the Analysis and 
Design Phases of the project. This document is especially relevant to IT development 
projects where you are building or enhancing a computer application. In the Analysis 
Phase, the major deliverable is the Business Requirements Report, which should be 
written to a business client target audience. The major deliverable in the Design Phase is 
the Technical Design, which is focused for the technical development team. The 
Conceptual Systems Design document is meant to transition between the Business 
Requirements Report and the Technical Design document. Since the business client is not 
very involved in the Design Phase, this document gives him or her an opportunity to 
provide high-level input into the appearance and operation of the application.  

Sections in this document include: 

• High-level technical architecture. This is a place to start to define what the technical 
solution looks like. However, it is diagrammed at a high level that the business client 
can understand. This includes a discussion of the hardware, software, 
telecommunications, databases, middleware, etc. Remember that the information 
should be understandable for the business readers, so keep the technical terminology 
and jargon to a minimum. Explain the technology used and where it fits into the 
solution.  

• Screen / window layouts. In the past, the project team would lay out the screen 
design based on the easiest way to program the layout. However, the better way (and 
the more modern way) is to work with the business client to define what the screens 
should look like and then design and code to those general specifications 

• Report layouts. These are the same as the screen layouts. You should work with your 
clients to define the reports that are needed and the general columns and selection 
criteria that the reports will contain. 

• Interfaces. At this point, you should have a general idea of the internal and external 
interfaces needed for the solution. For each interface, define in general terms the 
information that is passed and the timing. If the other side of the interface exists 
already, then the actual layout or interface description can be included. 

See the LifecycleStep Template Library for a Conceptual Systems Design Report 
template. 
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415.0 Define Project High-Level Strategies 
One of the keys to the success of projects is to push as much of the planning process up-
front as possible. For instance, there are many options and factors to take into account in 
the testing of the solution. When the project starts the Testing Phase, it is too late to start 
to think about testing for the first time. The team needs to plan for the testing process no 
later than the Design Phase. 

The same is true for training. Typically, the team would focus on training the clients 
during the Implementation Phase. However, that is not the right time to be thinking about 
training for the first time. Again, the latest that you should start to think about training is 
during the Design Phase, with the creation of the Training Plan.  

If your project is very large and complex, it may be too late to start planning for these 
late-project events in the Design Phase. For very large projects, you should start to think 
about these processes in the Analysis Phase with the creation of high-level strategy 
documents. The strategy documents provide high-level direction and guidance for the 
processes that will take place later in the lifecycle. For instance, a Training Strategy is 
created in the Analysis Phase. The Training Strategy is used for overall guidance in the 
creation of a Training Plan during the Design Phase. The Training Plan is subsequently 
activated in the Construct, Test and Implementation Phases. The other areas that are 
similar are as follows: 

Analysis Design Construct Test Implement 

Training 
Strategy Training Plan Construct 

training material 
Test training 
material 

Implement 
training activities 

Testing 
Strategy Testing Plan Construct testing 

programs 

Test testing 
components; 
Implement 
testing plan 

  

Data 
Conversion 
Strategy 

Data Conversion 
Plan 

Construct data 
conversion 
programs 

Test data 
conversion 
programs 

Implement data 
conversion  
activities 

Implementation 
Strategy 

Implementation 
Plan 

Construct 
implementation 
programs 

Test 
implementation 
programs 

Implement 
implementation 
activities 

The reason that the strategies are created in the Analysis Phase is that this is an 
opportunity to gather client input. In fact, you are really taking client requirements to help 
put together the overall strategy, along with all of the other requirements that are gathered 
in the Analysis Phase.  The client input is used to guide the overall direction of these 
activities later in the project. More information on the project strategies can be found at: 

415.1 Create Testing Strategy 

415.2 Create Training Strategy 
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415.3 Create Data Conversion Strategy 

415.4 Create Implementation Strategy 
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415.1 Create Testing Strategy 
You cannot wait until the Test Phase to decide on the details of testing on a large project. 
It is too late to start to think about testing at that time. You should put together the 
Testing Plan during the Design Phase and then define the testing activities during the 
Construct Phase. However, if your testing process is complex enough, you should start 
even earlier by completing a Testing Strategy during the Analysis Phase. The Testing 
Strategy provides an opportunity to work with the client on the overall guidelines and 
direction associated with testing. This overall strategy is then used as the framework for 
creating the subsequent Testing Plan.    

The reason that the strategies are created in the Analysis Phase is that this is an 
opportunity to gather client input. In fact, you are really taking client requirements to help 
put together the overall strategy, along with all of the other requirements that are gathered 
in the Analysis Phase.  The client input is used to guide the overall direction of the testing 
activities later in the project.  

The purpose of the Testing Strategy is to define the overall context for the entire testing 
process. The process is different depending on the specific characteristics of your 
solution. In many respects, this is the most important part of the testing process since all 
future testing decisions will be made within the overall context of the strategy. The basic 
parts of the Testing Strategy are as follows. 

• Testing overview. Outlining the testing overview will provide the team with insight 
into the various testing methods that will be used to validate that the solution is 
complete and correct. The overview should also contain any specific testing 
philosophy that will be utilized. 

• Testing objectives. Determine the key objectives of the testing process.  These 
objectives should focus on the end result of the testing, not on how the testing is 
performed. Examples of testing objectives include:  

o Interfaces. Ensure that data is successfully passed between all modules of the 
application, including between new modules and all legacy and third party 
components.  

o Batch processes. Validate all batch programs are fully tested for all production 
cycles (weekly, monthly, quarterly).  

o Reporting. Validate that all reports are exercised for all production cycles and 
that we receive client signoff on all report combinations. 

o Data conversion. Validate that all conversion programs are tested, including one 
full test conversion and test data load.  

o Security. Conduct a full security test covering all defined aspects of system and 
personnel security. Ensure the test results are approved by the Security Testing 
Office. 

o Performance. Determine overall performance requirements and validate that 
system performance meets the requirements.  
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o Add other testing objectives as appropriate.  

• Testing (business) risks. These are high-level business and project risks that will 
impact the overall testing strategy. The risks can be classified in terms of high, 
medium, and low, depending on the nature and impact of the problem. For each high 
and medium risk, identify what elements in the overall testing approach will help 
ensure that the potential problem does not occur. For instance, the risk of doing 
business on the Internet may drive the need for rigorous system tests of firewalls, 
technical architecture and security. All of these risks should be identified in the 
context of your project risk management plan, and any activities in the risk plan 
should be moved to the project schedule.  

• Testing approach. Describe the testing process at a high-level, including how you 
will conduct unit testing, integration testing, system testing, and acceptance testing. 
(If your project is large enough, each of these might be its own section.) This is where 
fundamental decisions are made with regard to the type of testing that makes sense 
for your project. For instance, if you are implementing a packaged solution, the 
approach may start in system testing, with the vendor providing close support. If you 
are doing iterative development cycles, the testing approach will reflect this overall 
development lifecycle. For system testing, define the major testing events such as 
stress testing, security testing, disaster recovery testing, usability testing, response 
time testing, etc. 

• Testing milestones. This section gives the reader a preliminary overview of the 
testing timelines. Obviously, since this document is created in the analysis phase, 
these dates are subject to later revision.  

• Testing environment. Think through the technologies and facilities needed for the 
testing process. If the overall testing environment needs are understood up-front, it 
will be easier to break out the specific activities required to put the environment in 
place. In addition, some parts of the environment may need to be planned for and 
acquired well in advance.  

Depending on your project, there may be other high-level sections to include such as 
testing objectives, testing assumptions, testing environment, testing organization, testing 
tools, effort and cost estimates, etc. 

See the LifecycleStep Template Library for a Testing Strategy template. 
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415.2 Create Training Strategy 
Most of the actual training on a project takes place during the late Test Phase and the 
Implementation Phase. However, you cannot wait until the Implementation Phase to 
decide on the details of training on a large project. You may have to build classes or 
schedule vendor training, and you cannot wait until the last minute before you start to 
consider the training options. You should put together the Training Plan during the 
Design Phase, and then build / buy the training classes during the Construct Phase. 
However, if your training needs are complex enough, you should start even earlier by 
completing a Training Strategy during the Analysis Phase. The Training Strategy 
provides an opportunity to work with the client on the overall guidelines and direction 
associated with training. This overall strategy is then used as the framework for creating 
the subsequent Training Plan.    

The reason that the strategies are created in the Analysis Phase is that this is an 
opportunity to gather client input. In fact, you are really taking client requirements, along 
with all of the other requirements that are gathered in the Analysis Phase, to help put 
together the overall strategy.  The client input is used to guide the overall direction of the 
training activities later in the project.  

The purpose of the Training Strategy is to define the overall context for training, 
including who should be trained, what they should be trained in, when the training should 
take place, etc. In many respects, this is the most important part of the training process, 
since all future training decisions will be made within the overall context of the strategy. 
The basic parts of the training strategy are as follows. 

• Training overview. Outlining the training overview will provide the team with 
insight into the various methods that will be used to introduce this new system to the 
user. Also, the overview will provide the level of effort needed to complete the 
necessary training.   

• Training objectives. Determine the key objectives of the training program.  These 
objectives should focus on the end result of the training, not on building the training 
classes themselves. For instance, two objectives might be that project managers must 
be able to adequately define their projects and communicate their work through the 
creation of a Project Charter. Functional managers must be able to perform a quality 
assurance role and know how to independently determine the status of projects in 
their organization. The objectives should describe the kind of performance that is 
expected as a result of mastering the skill.  

• Overall scope. Define the scope of training. This scope should define the 
organizations that will be involved, the types of people that need to be trained, the 
types of training to be offered, etc.  

• Delivery alternatives. Discuss the different options that will be considered. For 
instance, if you will only look at internal instructor-led classes, state so here. If you 
will consider external classes, note that here as well.  

• Approach. This section includes the basic types of training opportunities to be 
offered, the intended audience for each, and any training prerequisites. Given your 
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objectives, priorities and overall scope, you should be able to describe the general 
approach to building the curriculum. For instance, from a timing perspective, it is 
always better to take training close to when you have an opportunity to apply the new 
skills. If there are multiple classes to offer, describe whether the order of the training 
matters.  

• High-level costs. Estimate the cost of training at a high-level. This is more important 
in the Training Strategy since there may be other organizations and other companies 
involved. Training is important, but can also be costly, so a high-level estimate of 
cost should be identified and agreed to.  

See the LifecycleStep Template Library for a Training Strategy template. 
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415.3 Create Data Conversion Strategy 
Most of the data conversion on a project takes place during the late Test Phase and the 
Implementation Phase. However, you cannot wait until the Implementation Phase to 
decide on the details of converting data on a large project. The process of mapping old 
formats to new formats may require that you write programs for the conversion and 
validation activities, and you cannot wait until the last minute before you start to consider 
the data conversion implications. You should put together the Data Conversion Plan 
during the Design Phase and then lay out the detailed data conversion activities during 
the Construct Phase. However, if your data conversion needs are complex enough, you 
should start even earlier by completing a Data Conversion Strategy during the Analysis 
Phase. The Data Conversion Strategy provides an opportunity to work with the client on 
the overall guidelines and direction associated with data conversion. This overall strategy 
is then used as the framework for creating the subsequent Data Conversion Plan.    

The reason that the strategies are created in the Analysis Phase is that this is an 
opportunity to gather client input. In fact, you are really taking client requirements, along 
with all of the other requirements that are gathered in the Analysis Phase, to help put 
together the overall strategy.  The client input is used to guide the overall direction of the 
data conversion activities later in the project. The basic parts of the Data Conversion 
Strategy are as follows: 

• Overview. The purpose of developing an overview is to understand the level of work 
required to convert the data.  Often times in large data projects, a decision is made 
early on that data integrity is not within the scope of the project.  If this is the case, 
make sure you manage the clients' expectations early and often.  You remember the 
old saying, "garbage in, garbage out?"  Data projects that do not take into 
consideration the integrity of the data early on are bound for at least the perception of 
failure.  You may have created everything the client required, but if the data is wrong, 
you will be perceived as having failed in your objectives.  Agreeing to convert data or 
correcting bad data as a part of the project is always the more prudent way to 
proceed.  However, time and budgets may limit the amount of time you can spend 
verifying that data is correct.   

• Risks. Document any risks surrounding the data conversion strategy.  Items to 
consider here include the scope (e.g., logical scope, time, resources, funding, and 
deliverables), testing environment, tool usage, etc. The risks should be identified and 
managed in the context of your overall risk management plan. The activities 
identified in the risk plan should be moved to the project schedule. 

• Scope. Use this section to describe what types of data need to be converted. Include 
information on databases, tables, data files, paper files, etc. Scope is important 
because there are many files that may need to be converted, and it is important to 
understand the different major files, organizations, companies, etc. that will be 
impacted 

• Approach. Describe the high level approach you will use for capturing and 
converting the data. Here you should discuss the overall effort of the conversion, how 
the files will be converted and the high-level timing of the conversion. If the data 
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conversion is complex, describe the sequence of the conversion in terms of the data 
that must be converted and in what order. Also, discuss any complexities that are 
brought on by the sheer volume of data to convert, if that is a factor.  Typically the 
data is converted before the components are moved to production, but validate the 
timing of data conversion and the movement of the solution components to 
production status 

• Security. Discuss whether any of the data needs special handling because of data 
security. Security is important to the data conversion process since you must access 
and manipulate production data. Describe how you will ensure that access to sensitive 
data is restricted to appropriate personnel  

• Data integrity and synchronization. Describe at a high-level what needs to be done 
to validate that the data is converted correctly. This will probably include some type 
of audit and control reports to ensure that all the relevant and important data is still 
represented in the converted data. Also comment on any synchronization issues. This 
might be important if the data is converted early and then must remain in synch with 
production data until the solution is moved to production 

• Data backup and recovery. Think about how you would recover from problems that 
occurred during the data conversion process. You may have to stop the move to 
production, but you may not have that luxury. You might need to correct the data 
going forward, but still continue the implementation process. Regardless of how you 
recover, this is the time to think about the options.  

See the LifecycleStep Template Library for a Data Conversion Strategy template. 
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415.4 Create Implementation Strategy 
Implementation is one of the key elements in many projects. In fact, there are some 
projects where the implementation is much more complex than the rest of the project. 
This could be the case, for instance, in the following situations: 

• You are implementing a solution in multiple locations. 

• The implementation requires a complex sequence of activities. 

• The implementation requires simultaneous activities from your project team, 
customers, suppliers, etc.  

• You split a large implementation into smaller pieces, such as using a pilot test group 
first or only implementing partial functionality in the first deployment. 

You cannot wait until the Implementation Phase to decide on the details of 
implementation on a large project. It is too late to start to think about implementation at 
that time. You should put together the Implementation Plan during the Design Phase and 
then define the implementation details during the Construct and Test Phase. However, if 
your implementation is complex enough, you should start even earlier by completing an 
Implementation Strategy during the Analysis Phase. The Implementation Strategy 
provides an opportunity to work with the client on the overall guidelines and direction 
associated with implementation. This overall strategy is then used as the framework for 
creating the subsequent Implementation Plan.  

Areas to consider for the Implementation Strategy include: 

• Scope. Think about the organizations involved and how to coordinate all areas that 
are impacted. You should be able to determine the organizations that will be 
impacted, and it is not too early to start communicating with them to make sure there 
are no surprises. In many cases, new solutions will replace older ones. It is also 
usually the case that new solutions impact other solutions that are currently in place. 
You should think through how the implementation of your solution will impact any 
other processes or solutions currently in place.  

• Standards and policies. Many organizations have standards, policies and guidelines 
that cover internal and third-party software implementations. For instance, there may 
be formal processes describing who has to be notified and who must be involved 
whenever new code is installed in the production environment. There may also be 
technical architecture standards that identify the software tools that are to be used.  It 
is wise to understand all of this guidance ahead of time so that time is not wasted 
building something that is non-standard, and time can be saved by reusing 
implementation components that already exist.  
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• Timing. Discuss whether business processes or external events will drive the 
implementation dates. Many deliverables can be implemented as soon as they are 
completed and tested. Other solutions, however, need to be implemented by a certain 
date, or at a certain time. For instance, a financial package typically needs to be 
implemented to coincide with the start of a financial month, financial quarter or 
financial year, or a conference registration application might need to be implemented 
90 days prior to your company's annual user conference.  

Also consider the implications if the implementation dates are not met. In many cases, the 
solution can be implemented whenever it is ready. In other cases, if you miss the 
implementation window, you may have to wait for the next similar event. For instance, if 
you miss a month-end closeout implementation date, you may need to wait until the next 
month-end close. On the other hand, if your implementation is set up to support an annual 
event, you may have no choice but to hit the implementation window, or else the solution 
will have no value. In that case, it is very important to recognize that constraint as early 
as possible.  

• Approach. Discuss how the implementation will occur at a high-level, including 
whether the implementation will occur all at once, in stages or perhaps in a rollout 
process. This gets into the degree of complexity. Projects that need an 
Implementation Strategy typically have a complex implementation, such as having to 
install in multiple locations, having to install a series of solutions in a precise order, 
or having many organizations (or companies) in a coordinated implementation 
process. 

• Risk. These are high-level risks of the project that will impact the overall 
implementation. For instance, there may be a  number of organizations and third party 
vendors that may need to implement modifications all at once All of these risks 
should be identified in the context of your project risk management plan, and any 
activities in the risk plan should moved to the project schedule. 

• Rollback strategy. You should consider what will happen if there are problems with 
initial implementation, or perhaps problems partway through a complex 
implementation. In some cases, you have no choice but to fix any problems you find 
and go forward. In other cases, you may want to rollback the implementation and go 
back to the way things were previously. You don't have to work out the details for 
how this would work. However, your strategy should include the overall approach if 
problems arise.  

See the LifecycleStep Template Library for an Implementation Strategy template. 
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416.0 Capture Additional Client Information 
As noted before, during the Analysis Phase, you want to capture as much information 
from the client as is necessary to design and build the solution. While this is not usually 
practical or possible, it is the reason why certain work is completed early on in this phase. 
This section contains any additional activities or deliverables that require client input. For 
instance, the acceptance criteria for the solution certainly need to be described by the 
client. Likewise, when you get ready to create data files and databases, you are going to 
want to know how long the data should be retained. This is a feature of information 
retention, and we will need to get guidance from our client to answer the question of how 
long data should be kept. Other information and activities that require client input are 
described further in this section.    

416.0 Capture Additional Client Information 
• 416.1 Develop Acceptance Criteria 
• 416.2 Develop Information Retention Criteria 
• 416.3 Create Security Risk Assessment 

o 416.3.1 Other Organizations with Security Responsibilities 
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416.1 Develop Acceptance Criteria 
Now that the requirements and the project strategies have been developed, you and your 
sponsor should know enough to define the overall acceptance criteria for the solution. 
These are the basic items that need to be demonstrated or completed for the sponsor to 
formally accept the solution. It is important to know the acceptance criteria early in the 
project so that the project manager can ensure that the criteria are successfully completed. 
You don't want to be in a position of getting ready to implement the solution and then 
finding out too late that the sponsor had other things in mind before he/she would 
consider the project successfully completed.  

The Acceptance Criteria is a Quality Assurance document. That is, the Acceptance 
Criteria should describe the processes and checkpoints that need to take place before the 
solution is considered complete. Does the system have to be perfect? You better hope not. 
But the acceptance criteria should define how the acceptance decision will be made. For 
instance, the sponsor may accept a system with certain minor types of errors remaining, 
but there may be other levels of errors that will render the system unacceptable. Part of 
the Acceptance Criteria may specify the types of testing that take place. For instance, the 
client may want to thoroughly test security in a separate and focused test, something that 
may not have been in the original plans of the project team. However, after defining the 
Acceptance Criteria, the project manager knows that this extra test should be planned and 
scheduled. 

Examples of the types of events or activities that would be in the Acceptance Criteria are: 

• Ensuring the requirements are formally approved 

• Proving (through traceability or Requirements Testing) that all requirements are 
accounted for in the final solution 

• Accounting of budget and expenses on the project 

• Specifying the testing criteria and / or specific types of testing to perform 

• Defining implementation options - for instance, first running a pilot test 

• Ensuring that the solution is stable  

• Validating that the training is completed 

• Specifying how long the project team must support the solution before turning over to 
the support organization 

• Fixing all major bugs and errors, although minor bugs and nuisance errors could be 
unresolved 

• Collecting certain metrics and validating against predefined targets 

The Acceptance Criteria should be defined in writing and approved by the sponsor. Since 
the sponsor will be the one who formally accepts the solution, he or she must also 
approve the acceptance criteria. All things being equal, if the Acceptance Criteria are 
met, there should be no reason that the sponsor would not approve and accept the final 
solution.  
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See the LifecycleStep Template Library for an Acceptance Criteria template. 
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416.2 Develop Information Retention 
Criteria 

When a business application creates new data (databases, files, records, reports, etc.), one 
question that needs to be resolved is how long to keep the information. This is not as easy 
as just saying we will keep everything online. Even if you had unlimited online capacity, 
at some point the data contains very marginal information, and if fact, some data may 
actually become harmful to your organization if it is kept around for too long.  

It is important that data be kept online and on backup for as long as needed to satisfy 
business and government requirements. Usually, you want to keep computer data as long 
as is required for audit, tax and legal requirements – no shorter, but no longer either. In 
many cases, the business may be at risk by keeping data longer than is required, just as it 
would be at risk by not keeping information as long as necessary.  

As an example, let’s say your application creates new information to keep track of sales 
transactions. You may want to keep one year of this information available online to allow 
your company to report on and query the information quickly. You may also have a 
customer service department that takes calls from customers who have questions about 
their account. Your customer service people need online access to this information as 
well. However, after a year, your business clients may no longer have a need to access 
the data. 

However, after speaking with your legal, tax and auditing people, you determine that the 
information should be kept for three years total. So, after a year, you back the information 
up to tape and save the information for another two years. In other words, even though 
your business clients only need the information for one year, you keep it an additional 
two years to meet the regulatory requirements. Then you purge the data. 

Let’s say five years later an individual sues you. At that point, you can legitimately state 
that you no longer have any information on the sale. This is a good thing. The problem 
with having data past its useful life is that one day someone might force you to provide 
access to it. If it does not exist, and is covered by a formal retention policy, then you can 
rightfully remove the obligation of having to provide data that might hurt your company.   

Information retention is applicable for all data that is created by this solution. Data that is 
used as input, or data that is only modified, should be covered by the retention policy of 
the business solution that created it.  

In addition to understanding the length of time data should be kept, information retention 
answers questions such as the following.  

• Has a businessperson or group accepted responsibility for the business data being 
created? 

• Does the data need to be classified into categories such as “highly secure”, 
“confidential”, “internal use” and “public knowledge”? 

• If the data is kept for a different length of time than what is required by the Legal, 
Tax and Auditing Departments, why? Who approved this request? 
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• Is the data copied to other data stores or merged with other data? If yes, are the 
information retention policies in place consistent with the original data? 

• Are the appropriate models or data definitions also retained for the same timeframe so 
that the data can be properly interpreted in the future? 

• Does a purge mechanism exist for deleting the data at the end of its retention period, 
including all copied or merged files? 

See the LifecycleStep Template Library for an Information Retention Questionnaire 
template. 
See the LifecycleStep Template Library for a Project Data Retention Sheet 
template. 
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416.3 Create Security Risk Assessment 
Security is an important part of the design of a solution, and it involves more than just 
setting up passwords. The solution must first be evaluated to determine the people that 
will need access and the types of things that they should be allowed to do. For the most 
part, the security design must ensure that those people can have access to perform those 
functions. However, other people must be prohibited from accessing the solution, and 
other functions must be prohibited. 

The purpose of performing the risk assessment during the Analysis Phase is to get the 
client engaged and active in determining the requirements for security and how security 
will be implemented. There are many factors involved with creating a secure solution and 
a secure environment. Many of them are outside of the direct control of the project team. 
In many cases the project team and the client must work together with other organizations 
in the company to ensure that the solution and the total environment are secure.  

Creating a security risk assessment includes identifying the data associated with your 
solution, the security level of the data, and the possible threats and vulnerabilities your 
design should try to address. In addition, your risk assessment should consider the 
likelihood of the security events occurring and the consequences of each event. This is 
necessary to ensure that the cost of implementing security measures is appropriate based 
on the potential vulnerabilities. 

• Access requirements. First, describe the legitimate uses of the solution and the 
people (roles) that will need access to perform those functions. These are general 
statements and not detailed requirements. In general, this risk assessment will 
determine the difficulties in limiting access to these people and functions. 

• Data security designation. The first part of the security risk assessment is 
understanding the security requirements of the underlying data. Highly confidential 
data, like sales and payroll data, obviously needs to be protected more than data that 
is for everyone, such as the company open job positions.  

• Threats. Threats to information systems can come in a variety of ways.  Normal 
human error can result in security breaches. This may be the case, for instance, when 
someone opens a mail file containing a virus. There may also be threats from fraud 
and theft from insiders. One of the most damaging threats to systems is malicious 
hackers and malicious code sent to a system.  Malicious code includes items such as 
viruses, worms, Trojan horses, etc.  These threats are real, likely to occur, and bring 
about a great deal of cost in repairs. You should work with your client to identify the 
potential threats against your data. If your data is open to begin with, there is little 
threat associated with unauthorized use. However, data that is more confidential will 
have more potential vulnerabilities.  

• Vulnerabilities. Vulnerabilities are unintentional security lapses. For instance, your 
solution may enforce userid/password security, but it may be vulnerable to hackers if 
these passwords are easy to figure out, like the current date or a person's first name. 
Another vulnerability may arise because of a program logic error. You may need to 
put measures in place to guard against vulnerabilities.  
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• Likelihood and risks. There are two areas that should be addressed for each threat 
and vulnerability to your system - the likelihood of the threat or vulnerability 
occurring, and the consequences of the breach. If a threat or vulnerability is likely and 
the consequences are significant, the solution should have extra security and controls 
in place to protect the underlying data. If the threat is remote, or the consequences of 
a breach are relatively minor, you would want to design less costly controls or 
perhaps none at all. 

• Controls / safeguards. Now that you have a general understanding of threats and 
vulnerabilities and the likelihood of these security incidents, you can determine the 
controls and safeguards necessary to respond to these risks. Responses could include 
implementing firewalls, installing software to detect hackers, suspending a userid 
after three wrong password attempts, providing increased training, etc. 

There are a number of security principles that provide guidance for almost all software 
applications. These include: 

• Use a multifaceted security approach. It is a rare solution that only needs one type 
of security function. You need to look at security from a number of angles and 
address security concerns across the full spectrum.  

• Protect the solution from the IT developers. In many organizations, security is seen 
as a way to protect an application from clients and outsiders; however, security must 
also address the vulnerabilities of the IT developers and support staff. This security 
will protect the solution from malicious hacking, which is rare, as well as inadvertent 
but still serious “innocent” mistakes made by the IT insiders. 

• Fail gracefully and securely. In the past, there was an emphasis on failing 
gracefully, which meant that the code should fail with helpful messages and the 
ability to quickly restart. Now, you must also make sure that the code fails securely, 
and that a fatal error does not open you up to additional security vulnerability.  

• Use security tools if appropriate. There are now many tools in the marketplace that 
will assist in making sure that your software is secure. For instance, some tools will 
scan source code looking for inherent vulnerabilities. These can be especially helpful 
in ensuring that you don’t introduce a security problem based on some obscure set of 
data values that you would not likely test for.    

• Allow the least privilege necessary for the job. This means that we allow people to 
have access to what they need to do their job, but not any more than that. For 
example, in the past you may have set two levels of security for a dozen different 
roles. In some cases, people had more access than they needed, but it was easier to 
administer. Now you must take the time to define the security needs for each role and 
make sure that each role only gets the access level each one needs – even if it means 
that you need to administer a dozen different security levels for the dozen roles.     

See the LifecycleStep Template Library for a Security Risk Assessment Checklist 
template 
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416.3.1 Other Organizations with Security 
Responsibilities 

Many years ago, companies began to realize the importance of a coordinated and 
comprehensive security policy. Before that, it was not uncommon for family, salespeople 
or even strangers to walk in the front door of many companies and visit whomever they 
wanted without any challenge. Some of these were huge companies.  

For good or for bad, those days are pretty much gone. Over the past 15 years, companies 
have become more conscious of the need for security at all levels. Of course, this trend 
accelerated with the events of September 11. Sometimes you can look at these trends and 
say that the pendulum has swung too far in the other direction. However, with security 
that may not be the case. The days of open doors and open access are gone. More 
sophisticated security will be the rule. The goal is to allow all employees to have access 
to everything they need to do their jobs – and not one thing more. 

Security is a broad term and the design and development of your solution security may 
require help from many different organizations. Some of the groups involved include: 

• Facilities. Your Facilities Department is typically responsible for the physical safety 
and security of the people and assets in the company. This includes things like 
making sure that spills are cleaned up to avoid injuries and conducting fire drills to 
make sure people know what to do in an emergency. Facilities is also responsible for 
having guards at the front of the building, establishing a  reception area where all 
visitors wait, issuing badges to authorized employees and contractors, setting up 
badge reading equipment, etc. Your solution may require physical security for people 
or equipment. If it does, the Facilities group would normally be the place to go for 
help.  

• Human Resources (HR). HR has two main roles in security. First, they develop 
policies for how people interact with each other. From a safety and security 
standpoint, this includes policies on workplace harassment, threats, retribution, etc. 
Second, they help determine the consequences associated with unwanted and careless 
behavior related to security. For instance, workplace harassment should result in 
immediate termination, regardless of how “valuable” an employee is in his or her job. 
Many solutions involve data about employees, and the HR department will help 
determine the kinds of access that are allowed. 

• Auditing. Your internal and external auditors are typically interested in making sure 
that you have good, sound security policies in place – and that you are following 
them. The best laid plans are meaningless if they are not executed, and auditing 
makes sure that security is in place and enforced appropriately. Auditing is also very 
interested in separation of duties. This means that different people or groups are 
involved in various parts of a process to ensure that one or two people cannot 
collaborate for personal gain. This includes, for example, making sure that people 
cannot approve their own expense report. On the IT side, it means things like making 
sure business users cannot directly manipulate production data and that developers do 
not approve their own source code changes to be moved to production. Depending on 
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the nature of your solution, the Auditing group may have requirements in terms of 
how people interact with processes, the functions certain people can perform, audit 
controls, approval requirements and the length of time that data should be retained. 

• Client departments. Each Business Unit needs to have security policies that cover 
their business information, raw data, reports, trade secrets, etc. For instance, certain 
financial reports may need to be designated “Highly Confidential” and kept in locked 
drawers when not being used. On the other hand, certain Human Resources 
information, such as the company benefits package, may be accessible by all 
employees (although not necessarily available to outside parties). Your client 
organization needs to have input into security involved with classifying their data, 
determining the people (roles) that need access to the data, and the security involved 
with manual procedures. 

• IT network administration. Different companies have different names for this 
group, but they are the ones responsible for the security, reliability and integrity of the 
computer network. This group makes sure that the entire network is safe from 
hackers, firewalls protect the network from outside access, and data and databases are 
protected and secure. They also watch over the email system to be diligent for viruses 
and respond quickly if a virus gets onto the network. This group will be involved in 
fulfilling many of the technical and environmental security requirements.  

• Purchasing / Procurement. Purchasing is usually responsible for vendor 
relationships, and you may have an extended security policy that covers vendors, 
customers, suppliers, etc. Purchasing will build language into contracts that ensures 
that these third parties also have appropriate processes in place to keep your people, 
products and business information safe and secure. 

• IT development. Of course, the IT project team has a key role in security as well. 
They must build the proper level of security into the business applications. This can 
include passwords to gain access into applications, as well as making sure that people 
only have access to the business information they need for their job. This 
responsibility is in partnership with the clients and other organizations. The clients 
define the policy for their applications and their data. The development group needs 
to rigorously enforce that policy in the applications they develop.  

Central Coordination 
There are many groups involved with the various aspects of security. However, most 
companies have a person or a group that has overall responsibility for security. This 
Security Group coordinates the various activities and makes sure that everything is 
consistent and coherent. One of the primary roles of this group is also to build awareness. 
In many cases, security breaches are not the result of malicious acts, but are the result of 
people not understanding the implications of their actions. 
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418.0 Re-plan for the Remainder of the 
Project 

One of the basic tenets of LifecycleStep is to push as much of the planning work as 
possible toward the beginning of the project. Planning early means that the ultimate 
execution of the work will go much more smoothly. When the project started, the project 
manager defined the project and planned the work. This resulted in a Project Charter 
document and a schedule. All things being equal, the Project Charter document will not 
need to be updated during the project unless there are high-level changes to deliverables, 
scope, budget, etc. However, the project schedule is always a work in progress. Since the 
schedule is written at a detailed level, it is not possible to define all of the activities too 
far in the future. In a traditional waterfall project, it is difficult to complete the schedule 
for the design work, for instance, until the analysis work is completed.  

Now that you are at the end of the Analysis Phase, however, you definitely have enough 
information to validate the schedule for the Design Phase. Even if the design effort is 
itself very large, you should be able to plan out a 90 day window to a fair degree of 
certainty. As you are firming up the detailed deliverables of the Analysis Phase, you 
should be able to start planning, or re-planning, the Design Phase. This approach is much 
better than waiting until the Analysis Phase is totally complete. If you wait for the Design 
Phase to start before you begin to plan out the work in detail, you may have resources 
idle or not assigned to the most critical work. If you don't replan the work, you also will 
not have a good estimated end date and estimated cost for the remainder of the work. 
Both of these estimates are needed as part of the exit/entry criteria when you next obtain 
permission to proceed. The project manager needs to re-plan the remainder of the project 
while the Analysis work is being completed. This is not an activity that stands out on its 
own, since you cannot keep the rest of the team idle while the replanning takes place.  

The following table provides perspective on the level of planning that needs to take place 
at the end of each phase. 

  2) Your schedule and estimates for the remaining work effort 
should be ... 

1) When you 
have completed 
... 

Analysis Phase Design Phase Construct / Test 
Phases 

Implement 
Phase 

Initial Planning Detailed Vague Best guess Best guess 

Analysis Phase Complete Detailed Vague Best guess 

Design Phase Complete Complete Detailed Pretty good 

Construct / Test 
Phase Complete Complete Complete Detailed 
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By the time of the final meeting to obtain permission to proceed, the project manager 
should have detailed out the Design Phase of work and made a best guess schedule for 
the remaining phases. The project manager should also determine the actual spending for 
the project to date and come up with a revised estimate to complete the work, given the 
information that is available now. This information will be a part of the exit and entry 
criteria when you seek approval to proceed.    
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419.0 Obtain Approval to Proceed 
At the completion of a major project phase, the team should take a short pause to ensure 
that the prior work was completed successfully and that the project team and the client 
are ready to proceed to the next major phase. Sometimes these criteria are called exit and 
entry criteria, or "gates." However, all of the concepts point out a need to validate where 
the project is and ensure everyone is ready to proceed. The basic checkpoints and 
questions tend to be similar from phase to phase, and even from project to project. 
Therefore, they tend to be good candidates for a checklist. Any final reviews at this time 
tend to be Quality Assurance related since they are focused more on the processes 
completed rather than reviewing any specific deliverables. The specific deliverable 
reviews should have been completed earlier. 

Obtaining formal approval to proceed is important for a couple of reasons. 

• The team needs to make sure that it does not get ahead of itself. For instance, if you 
begin the Design Phase without having the requirements finalized, you may end up 
with a design that does not fully meet the client needs, or you may have to spend 
effort and money on rework.  

• You need to ensure that you still have sponsorship, budget and resources. Taking a 
checkpoint and obtaining formal approval to proceed will validate that the project is 
still valid and that you expect that you will have the resources you need to complete 
the remainder of the work. If you proceed without formal approval, you may end up 
wasting resources on work that no longer has a high-enough priority to proceed. Since 
the Analysis Phase is one of the early portions of a project, it is vital to ensure you 
have continued support in place before you get into the remainder of project work.  

The final approval to proceed usually takes place in a meeting with the project manager, 
sponsor and other senior stakeholders. The agenda of the meeting would be something 
like the following: 

• Validate the purpose of the meeting 

• Review Exit Criteria for the phase 

o Formally sign off on any of the major deliverables not yet approved 

 Business Requirements Report  

 Conceptual Systems Design  

 Strategy Documents  

 Acceptance Criteria 

 Requirements Management Plan 

o Review budget 

o Review any outstanding work from this phase 

• Review entry criteria for the next phase 

o Validate estimates for the remainder of the work 
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o Validate that business case for the project is still valid 

o Validate resource availability for the remainder of the project 

o Validate that sponsorship is still in place 

o Validate high-level plan for next phase 

• Obtain official approval to proceed 
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420.0 Design 

 
Up to now, the project team and the client have focused on high-level questions regarding 
the project. These start with simple questions like "why is this solution important?," 
"what is the business value?" and "what are we going to deliver?" In the Design Phase, 
these questions are taken to a lower level of detail, and you start to ask the "how" 
questions. The big one is "how will we build this solution?"  

The project team should have a nice set of requirements to work from, a set of direction-
setting strategies and a Conceptual Systems Design. There might be some on the project 
team that would say that this is enough to start the Construct Phase. However, it is not. 
The design process comes next. Even if the project was small and the requirements were 
simple, there is still a mental design process that occurs in between understanding the 
requirements and starting to construct. Design becomes more and more important as the 
project becomes larger and more complex, and impacts more and more people. Once you 
complete the requirements, you will typically see a myriad of alternatives for 
construction. These alternatives include the tools and technology you will you utilize, the 
scalability of the solution, and the structure of the components you will build. In essence, 
the Design Phase is where you look at the many potential solutions and narrow down the 
choices to determine the most effective and efficient way to construct the solution. The 
Design Phase answers the questions about "how" you will build the best solution for your 
organization and your environment.  

At the end of the Design Phase, you will have a logical solution defined. The solution is 
"logical" because it exists on paper or in a design tool. This logical solution is then 
passed to the Construct Phase, where the logical solution is turned into a physical 
solution. However, the people that specialize in constructing the solution will not have to 
worry about the myriad possibilities. That guidance will be provided to them through the 
work in the Design Phase. The people working to construct the solution can use their 
talents to build the solution based on the deliverables produced during the Design Phase.  

Some background information may be helpful before moving directly into the Design 
Phase.  

• First, for more information on what you are trying to accomplish in the Design Phase, 
see 420.1 Levels of Design.  

• In the Analysis Phase, you established a process to track requirements through the 
lifecycle. If you want this process to be effective, you must continue the tracking 
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process in the Design Phase. Refer to 420.2 Tracing Requirements for more 
information.   

421.0 Ensure Architectural Foundation 

• 421.1 Development Architecture 

• 421.2 Technical Architecture 

422.0 Validate Standards and Guidelines 

424.0 Design the Solution 

• 424.1 Design the Solution – Online Screen Layouts 

• 424.2 Design the Solution - Reports 

• 424.3 Design the Solution - Programs 

• 424.5 Design the Solution - Reusable Components 

• 424.6 Design the Solution - Security 

• 424.7 Design the Solution - Other Interfaces 

• 424.8 Design the Solution - Manual Processes 

• 424.9 Design the Solution -  Architecture 

• 424.10 Design the Solution - Logical Datastores 

425.0 Build the Technical Systems Design  
426.0 Review the Design 

427.0 Create Direction-Setting Plans from High-Level Strategies 

• 427.1 Create Testing Plan 

o 427.1.1 Create Initial Test Cases 
• 427.2 Create Training Plan 

• 427.3 Create Data Conversion Plan 

• 427.4 Create Implementation Plan 

428.0 Re-plan for the Remainder of the Project   
429.0 Obtain Approval to Proceed 

Supporting Templates 

• Testing Plan 

• Training Plan 
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420.1 The Levels of Design    
In some lifecycle processes, all of the design work is done in the Design Phase. On the 
surface that might make sense. However, there are two levels of design used in 
LifecycleStep. First is the high-level Conceptual Systems Design that was completed 
earlier in the Analysis Phase. The second is the Technical Systems Design that is created 
in the Design Phase. The separation has to do with the client focus of the two phases. The 
Analysis Phase is where the focus is on the client. So, while the focus is on the client, it is 
important to gain client feedback on screen design, report layouts and other interactions 
that the solution will have with the client. In the Design Phase, the focus is on the project 
team, and at that point, the detailed Technical Design can be put together for databases, 
programs, hardware and other areas that are the responsibility of the project team - not 
the client.  

Conceptual Systems Design  
In the Analysis Phase, the creation of a Conceptual Systems Design was completed to aid 
in the transition from the business requirements to the technical design of the system. The 
Conceptual Systems Design includes items such as a high-level technical architecture, 
screen layouts, report layouts, and interfaces. If you utilized a prototype during the 
Analysis Phase, you will also have a better understanding of the design of the process 
workflow and the design of the user interfaces. Both a Conceptual Systems Design and a 
prototype will help accelerate the work of the Design Phase.  

Technical Systems Design 
The Technical Systems Design provides the specific information needed to construct the 
solution in the Construct Phase.  Some of the sections that are defined in the Technical 
Systems Design include the logical databases, technical architecture, security, programs, 
screens and reports. Notice that some of this detailed information was first developed in 
the Conceptual Systems Design. That is why that document helps accelerate the 
completion of the Design Phase. 
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420.2 Tracing Requirements through Design 
Traceability refers to the ability to trace, or track, requirements throughout the lifecycle 
and into the final solution. Tracking requirements through the project ensures that all 
requirements are considered as a part of design, all requirements are built into the 
solution, all requirements are tested and all requirements are implemented in the final 
solution. Likewise, the process also ensures that features and functions are not designed 
and built into the final solution that are not a part of the agreed upon requirements.   

If you want to trace requirements through the lifecycle, you must start the tracking 
process in the Analysis Phase. If you do not already have a set of requirements with some 
type of tracking number, you will not be able to track the requirements in the Design 
Phase. The easiest way to create a link between your requirements and other development 
elements (like use cases, design elements and test cases) is by developing a Traceability 
Matrix. The Traceability Matrix provides a quick glance at all of the requirements and 
validates that they are being considered throughout the rest of the lifecycle. The matrix is 
originally created in the Analysis Phase; however, it is also updated through the change 
control process whenever requirements are added, deleted or modified.  

The simplest way to do the tracking is by just validating that the requirement has been 
accounted for in the Design Phase. For instance, something like the following table might 
do. 

Requirement Design Construct Test 

TAB-001 X X X 

TAB-002 X X   

TAB-003 X X   

The "X" in each box validates that each particular requirement was accounted for in each 
phase. In the example above, for instance, the first requirement has been designed for, 
constructed and tested. The second and third requirements have not yet been tested. In a 
similar manner, the project phase could be further subdivided. For instance, the Test 
Phase could be subdivided into Unit Test, Integration Test, System Test and User 
Acceptance test.  

The more sophisticated approach is to assign a tracking number to each design 
component, including screens, reports, reusable components, programs, etc. This tracking 
scheme will allow you to map the requirements into the specific design elements where 
they are accounted for.    

Requirement Design Element Construct 
Component Test Case 

TAB-001 D-APR607P C-APR607P T-004-01 

TAB-002 D-ARX607P C-ARX607P T-004-09, T-004-15 

TAB-003 D-APC103D C-APC103D T-004-22 
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D-APC103E C-APC103E 

This tracking scheme requires the team to keep track of more details as the requirements 
are proceeding through the lifecycle. However, you also have more audit ability. If you 
want to actually track how a requirement proceeds through the lifecycle, you can identify 
the initial requirement, the design element, the component that contains the code for the 
requirement and the particular test case that ensured that the requirement worked 
correctly.  

Once you have the traceability process defined, you can cross reference your project 
work two ways. First, you can validate that all of the requirements are being carried 
forward into subsequent phases of the project. If you find that multiple components in the 
same phase are associated with a single requirement, it may be a sign that you have 
duplicate and redundant work going on. Likewise, you can look at your subsequent 
components and see whether they map back to the requirements. For instance, if you are 
doing tests that don't relate back to requirements, you may be testing for features that are 
not necessary. Other benefits to tracking requirements include: 

• Documentation for enhancements. Over time, enhancements will probably be made 
to the business features and functionality of the solution. The enhancements will 
typically be completed sooner if the developer can easily track the modified features 
and functions to the appropriate components that might be affected.  

• Documentation for the support team. The support team is not going to have the full 
knowledge of how all of the requirements are implemented in the final solution. The 
Traceability Matrix will especially be helpful when the support team is tracking down 
bugs, since they will have an easier time isolating the affected components.  

• Reuse. Having access to information that traces requirements, design, coding and 
testing can help similar solutions in the future.  

One word of caution, however - if the support team does not keep the Requirements 
Traceability Matrix updated, then it will quickly become useless. The support team will 
not utilize the matrix if it is not reliable, even if they are the ones that caused it to become 
unreliable to begin with.  
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421.0 Ensure Architectural Foundation    
Once you have the solution requirements, you need to design the best way to construct 
the final solution. There are probably thousands of ways that the solution can be 
constructed, taking into account the possible combinations of hardware, software, 
languages, components, etc. In fact, if this was a brand new company and this was the 
first solution that you were developing, you might have to choose between all of these 
possibilities.  

Fortunately, most teams don't have to design in a technical vacuum since most 
organizations have completed many, many projects in the past. Therefore, the first thing 
the Design Team needs to be aware of is any pre-existing architectures, standards, 
policies, guidelines, etc. In general, these all provide organizational guidelines to your 
project team for how to design the application so that it best fits into the overall 
environment. A good example is the project team that thinks they should implement a 
solution using the Linux operating environment. However, before they get too far, they 
realize that their company architecture does not support Linux. Therefore, they will not 
have the right servers or system software. The infrastructure group will not be able to 
support the implementation of a solution in Linux. Likewise, the support organization 
does not have any expertise in Linux to support the application after implementation.  

One of the purposes of architecture and standards is to make sure that project decisions 
are in the best interests of the entire organization. In the prior example, for instance, no 
one is questioning whether the best solution might be based on Linux. However, the 
overall costs to the organization of going outside the architecture can be huge, and it is 
not a decision to take lightly. Therefore, the people responsible for the architecture 
should make those types of decisions on behalf of the organization, and these types of 
decisions should not be made on an individual project team basis.  

Many people confuse inventories with architectures. Many organizations have an 
inventory of applications and their standard hardware and software. Architectures provide 
standards and guidance for many of the common technical decisions that get made in the 
portfolio on a daily basis. In other words, inventories tell you what you have today. 
Architectures tell you where you want to be in the future. For example, a Desktop 
Software Inventory tells you what each person has installed on his or her desktop 
computer. It is important to have an inventory so that you can ensure you have licensed 
the correct amount of software and so that you can make sure that no one is using 
unauthorized software. However, an inventory does not provide direction on where you 
want to be in the future.  

A Desktop Software Architecture, on the other hand, does give you guidance on where 
you want to be in the future, and therefore it drives decisions that are made today. An 
example would be your desktop operating system. Your inventory would tell you what 
operating system people are using today – let’s say Windows. The architecture would tell 
you where you want to be in the future – let’s say Linux. Therefore, the architecture 
would tell you that all new desktop machines should have Linux installed. The 
architecture would also tell you that you need to establish a project to convert all current 
desktops from Windows to Linux. Architectures are future-looking entities, and they are 
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similar to low-level strategies in that they both provide frameworks for guiding decisions. 
However, architectures usually provide low-level technical guidance. Strategies tend to 
provide more high-level direction.  

Many organizations do not have formal architectures. However, the organizational 
preferences may be communicated through a set of development standards. Standards are 
typically defined at lower levels than architectures. However, if you do not have 
architectures, the specific development rules may be defined through the lower-level 
technical standards.   

If your organization does not have a formal technical architecture and standards, the 
design team should still be able to see how similar applications are built. These prior 
applications make up an informal architecture. If your team can follow a similar technical 
direction, you should be fine. If you design a solution with unique technologies, you will 
need to do more work to make sure that the organization can implement and support the 
technical solution in the future.   

Development and Technical Architecture 
The general methodology in LifecycleStep can be used for projects of all kinds. This is 
especially true in the Analysis Phase. However, as the project gets into the Design Phase, 
the content starts to converge more on the application development process. Therefore, 
the focus from an architectural perspective is also in the area of application development. 
There are two architectures to comply with 

421.1 Development (Application) Architecture 

421.2 Technical Architecture 
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421.1 Development (Application) 
Architecture    

Companies, especially large ones, can have a difficult time making the most efficient use 
of company resources. Of course, most people don’t start their day trying to figure out 
how to waste the company’s money. The problem, however, is that people make 
decisions based on what they know. If you always had all of the relevant information you 
needed, you could make the best decisions possible. However, when you don’t have all of 
the best information, it’s possible that what seems like the best decision from your 
perspective may not be the best one from a company perspective. 

In general, architecture is a framework. It is a structure that provides guidance to help 
make decisions in a way that makes the best use of resources on an organization-wide or 
company-wide basis. The term "development architecture" (also called "application 
architecture") includes the following three major areas. 

1. The development lifecycle and processes used to build business applications. 

2. The application models that show the appropriate technical design that will best fit 
the business requirements.  

3. The inventory and categorization of the business applications that exist within the 
organization today. In some companies, this area is called an “Application 
Architecture,” but this is included here in the definition of the broader development 
architecture. 

Let’s look at each of theses areas in more detail to see how they can positively affect your 
development environment.  

Application Development Process 
The first area of development architecture is defining the processes associated with your 
development lifecycle. There is a fair amount of the development process that requires 
the creativity and skills of individual analysts, designers and programmers. However, 
there are also many aspects of the lifecycle that can be standardized. For instance, there 
are many ways to collect business requirements. However, there are certainly some ways 
that are better than others. There are also many techniques available to gather 
requirements, from personal interviews to surveys to group meetings.  There are also 
certain proven techniques for testing. Your development architecture might provide an 
overall testing process that is applicable to general projects, but it could also allow some 
customization of the processes based on the specific solution being developed. There are 
also many ways that applications can be developed. You could use traditional waterfall 
methods (analyze, design, code, test, etc.), or you may use an Iterative Development 
approach of building the solution in successive smaller increments.  

One of the strengths of architectures is that they provide a framework, or guidance, to 
assist with decision-making. In this case, the initial guidance would come in terms of the 
type of development lifecycle you should choose. For example, there are some projects 
where it is better to use a waterfall approach than Iterative. Before the project gets too far 
along, the project manager should evaluate the business requirements against a 
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predefined set of criteria. These criteria lead to guidance on the type of lifecycle to 
utilize. For instance, if the solution is heavily on-line and the requirements are not well-
known, then it may be that an Iterative lifecycle would be better. If the solution is heavily 
batch-oriented and requires a lot of integration into other current applications, a 
traditional waterfall approach might be a better choice. If the solution is actually a major 
enhancement to an existing application, then an enhancement lifecycle may be more 
appropriate. 

In terms of guidance, you also need to determine if there are portions of the lifecycle that 
are mandatory. If so, these are considered company standards that everyone must follow. 
For instance, you may have standard templates that must be used at certain points in the 
lifecycle. Your development architecture can also contain guidelines that are 
recommendations, but not absolutely mandatory. "Guidelines" refer to areas that are 
recommended but not mandatory. 

Technical Models 
Remember that one of the purposes of architecture is to provide guidance for decision-
making. When an application is being built, there are many decisions to be made. One of 
the most important decisions is the overall technical design. The technical design is 
created after business requirements are generated and before the detailed design and 
coding work begins.  

If you look at all of your various applications today, you can start to categorize them into 
application types, or models. Let’s think about a large company that has over 200 
separate applications. Regardless of the specific type of application and the type of data 
that it processes, you should notice a handful of application types. This might include 
web applications, data warehouse applications, decision support applications, transaction 
processing applications, reporting applications, etc. You will also notice that certain types 
of models work better for certain categories of business requirements. For instance, you 
might see that a web application is better for external customers ordering products from 
you. On the other hand, if you have an Accounts Receivable system processing 50,000 
transactions a day, a web application might not be the right choice. Likewise, business 
requirements that call for the storage and retrieval of millions of customer order records 
might point out the need for a data warehouse application rather than a traditional client-
server application using normal database processing. 

You don’t want to be in a position where you have chosen the wrong platform and 
software during the Design Phase. Many times you don’t realize this until you start to do 
heavy systems testing, or worse, when the application goes live. That is much too late to 
have to re-work fundamental technical design decisions.  

Development architecture can help by providing guidance on the type of application that 
should be built based on the business requirements. Again, the architecture provides 
guidance to help a development project team pick an appropriate technical design model 
early on in the development project. 

Application Inventory 
The third feature of development architecture is understanding and categorizing what you 
already have. It might be surprising to know how many companies don’t have a high-
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level picture of every application in their company. It should not be a surprise, then, that 
companies end up redeveloping similar software multiple times.  

It is alarming how many times the issue of redundancy in software programs comes up. 
On the surface, it would appear that building duplicate applications just boils down to a 
lack of communication. In fact, that may well be the case. However, there are at three 
reasons that a company ends up with duplicate and overlapping applications. 

1. The most obvious, and legitimate, reason for application duplication is mergers and 
acquisitions.  As companies merge or are acquired, the new company realizes that it 
has many duplicate applications. In some cases, the duplicate systems are left in place 
because they work fine and the cost of merging the systems can be astronomical. For 
example, as mergers have occurred in the telecommunications field, these companies 
are struggling with trying to combine complex and highly customized billing systems. 

2. A second reason, but much less forgivable, is the decision-making process that takes 
place in decentralized organizations. Since these types of companies make most of 
their business decisions on their own, and in many cases are held to their own 
profit/loss numbers, they tend to see themselves as unique companies that need to 
have their own application solutions. In the past, this was a very common way of 
thinking. Large corporations with many autonomous companies might have literally 
dozens of similar business applications. 

3. The third reason is just a plain lack of communication. Some companies and 
managers simply do not realize the value of reuse. When an application solution is 
needed, they don’t think to ask whether the solution has already been solved 
somewhere else in the company. If there are no company-wide processes in place, 
they can easily reinvent the wheel.  

The first step in this aspect of the development architecture is to take an inventory of all 
the business applications that exist today, as well as any that are in-progress. This sounds 
simple, but it can be a huge effort for a large company. You must first be very clear on 
what constitutes a business application. The ones supported by the IT development 
organization might be simpler to identify. But what about all of the applications that are 
created by business users or that are within IT, but are managed and supported outside the 
development department? You must first decide the scope and definition of the 
inventorying process. 

Next, you must determine what information you want to collect on each application. 
There are many obvious characteristics, such as the purpose, the client base, the types of 
data processed, and the technical environment. However, there are literally dozens and 
dozens (hundreds?) of pieces of information you could collect. You want to determine the 
information that will provide the most value, is easiest to capture, and will not require a 
huge process to keep up-to-date. 

The application inventory is used for two main purposes. First, you can look for 
opportunities to rationalize the application suite wherever possible. One way to 
rationalize is to look for redundancies - that is, different applications being used for 
similar needs. For example, you may find two Customer Relationship Management 
(CRM) packages in use. Further follow-up may determine that you can standardize with 
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one package. You may also discover that you have applications that are only used by a 
small number of people. There may be opportunities to retire these applications or replace 
them with a simpler solution.   

You don’t make major decisions to retire duplicate applications and older technology in a 
short timeframe. In fact, in a large company, you may need to look at a five year plan to 
get you to a more rationalized application environment. You may even decide that you 
cannot make a business case to eliminate all the inefficiencies. However, this aspect of 
the development architecture at least gives you the information you need to make 
appropriate decisions.    

The second purpose of the application inventory is to map requests for new developments 
against the current business applications. This can be done as a part of the project 
approval process. When business clients are looking to build new solutions, they can 
refer to the development architecture to see if something similar might already exist. The 
people who are making funding decisions can also see what the new projects are, what 
business processes they relate to, and what applications exist in that space already. They 
can catch obvious duplications and ensure that redundant applications are not funded.  

Your Project Responsibility 
Your project team should evaluate the appropriate parts of the Development Architecture 
before proceeding through the Design Phase. If your organization does not have a formal 
architecture, ask enough questions from your manager and others to determine if any of 
the following areas are informally addressed somewhere. These areas include: 

1. Look at the characteristics of your project to determine the best lifecycle model. If 
you have a Development Methodology, it should provide guidance. If you do not, ask 
your manager and other project managers.  

2. Determine if any solutions with similar characteristics have been built so that you can 
use that project's schedule and other documentation as a starting point. 

3. See if there are any technical models that will provide guidance on how a solution 
with your characteristics should be designed. Again, if you have technical models, it 
should help you determine the overall best technical design for your application. 

4. If you have an application inventory, validate that a similar solution does not already 
exist in your organization. The business client can help determine this. If something 
similar exists, perhaps it can be modified to meet your client's needs rather than 
developing or buying something from scratch.  

5. If you can find any guidance from a formal or informal Development Architecture, 
validate that it will meet your needs as well. If not, determine if there is a formal or 
informal exception process for going around the architectural guidance.  
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421.2 Technical Architecture    
Technical Architecture refers to the specific technical environment that your organization 
is currently supporting and the technical direction the organization wants to take in the 
future. While the Development Architecture describes development methodology, 
development models and applications, the Technical Architecture focuses on technology. 
This includes hardware, systems software, databases, utilities, middleware, etc. On the 
software side, Technical Architecture describes everything except the applications that 
your organization runs.  

The purpose of the Technical Architecture is twofold. First, it describes the current 
technical environment. For better or worse, all of the existing hardware and software 
supported by the organization is listed. Second, and most important, the Technical 
Architecture provides guidance on the technology decisions that are made by the teams 
and individuals in the organization. This guidance is given by describing what 
technologies can be used at the current time. As an example, let's say that your 
organization currently has Sybase, SQL Server and Oracle databases. The details of why 
you have three databases are not necessarily important. (It could be as the result of a 
merger, for instance.) What is important is that the Technical Architecture describes the 
current standard database software that can be utilized going forward. Again, let's just 
assume that the current database standard is Oracle. This means that any team or 
individual that needs a database will use Oracle. It does not matter that Oracle may not be 
the perfect solution for your individual project. The organization (through some type of 
architectural review process) has decided that Oracle is the standard for the future. Over 
the longer term, this direction will hopefully result in fewer and fewer of the other 
databases, and at some point, the hope is that the other databases will gradually be retired 
or converted until only the Oracle environment remains. Having only one standard 
database to support brings value in terms of less fragmented support, more reuse, reduced 
license maintenance fees, etc. 

All architectures usually have some process to request exceptions or changes. For 
instance, with the movement of technology, the standards of today may need to be 
replaced by better alternatives in the future. However, these decisions should be made on 
an organization-wide basis through an architectural process, not by individual project 
teams. Technical Architecture considerations include: 

• Hardware 

• Software 

• Interfaces 

• Network 

• Databases 

• Middleware  

Your Project Responsibility 
From a project perspective, each team should validate the following areas before 
proceeding with its solution design. 
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1. Does your organization have a formal Technical Architecture? If so, understand how 
to utilize the technology standards of the organization to meet your needs for this 
solution.  

2. If your organization does not have a formal Technical Architecture, determine the 
informal architecture by seeing what technology is currently available. You may need 
to talk to others in the organization to see what the technology preferences are for 
current projects. 

3. If the formal or informal Technology Architecture will not meet all of your needs, 
determine what the exception process is. Again, this could be a formal or informal 
process. The key reason is to be sure that if you need to adopt newer or different 
technology, your organization is prepared to implement and support the technology in 
the longer term. If you need different technology than the organization currently has, 
and you cannot gain agreement to bring the technology in-house, you have an issue 
that needs to be addressed now.   
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422.0 Validate Standards and Guidelines    
In the prior activity, you looked at any formal and informal architectures that exist in the 
organization. Architectures provide overall guidance on the types of methodology, 
development models and technology to utilize on your project. At a lower level, however, 
the project team should also be aware of any formal and informal technical standards and 
guidelines that exist. Standards are the technical rules that must be followed unless a 
formal exception is granted. Guidelines refer to technical rules that should be followed; 
however, the project team has the discretion to do something else if they have a good 
reason. 

The project team should familiarize themselves with current standards and guidelines at 
the beginning of the Design Phase so that they can be incorporated into the design from 
the beginning. Standards and guidelines at this point might include:  

• Naming conventions. These declarations take into account the best way for 
components to be named so that there is consistency throughout the organization. In 
many cases, the naming conventions will also be established using some type of smart 
logic. For instance, the first letter of the component name may refer to the business 
unit that the solution is used by.  

• Screen and report layouts. There may be certain standards regarding the way that 
screens, webpages and reports should be designed, including common information 
placement, colors, headers, etc.  

• Design techniques. There may be standards that apply to the design process. For 
instance, you may be required to create design documents utilizing a certain tool. 

• Templates. There may be standard templates that your organization requires. This 
could be for standard documents like a Training Plan or for certain design 
components like program design.  

• Reusable components. The Design Phase is the most important place to determine 
which components in the current environment can be reused on this project and look 
for candidates from this solution that can potentially be reused in the future. Again, a 
lot of the value of reuse is based on the level of support provided in the environment. 
If you do not have an infrastructure and culture for reuse, any one project team is 
likely to only find marginal value in reuse.  

• Configuration management. These are standards associated with tracking and 
coordinating the physical assets being developed by the project team. This includes 
design components, program code, test data, etc. The discipline of configuration 
management is important to the accuracy of the work products created throughout the 
project lifecycle. Configuration management allows individuals that create 
documents, code packages, etc. to protect the integrity of the product, as well as track 
the changes made along the way.  This is done through password protection, 
versioning, check-in / check-out procedures, recovery of a prior version, etc. In many 
cases, configuration management is done through a tool. For instance, program code 
is usually managed and controlled through specific software change management 
software.  
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Creating Project Standards 
Depending on the types of organizational standards that you find, the project team may 
also create project standards to help guide the development effort. For instance, if your 
organization does not have naming convention standards, each project team will want to 
establish internal standards of its own. This will at least drive efficiencies for this project, 
even if the efficiencies cannot be leveraged on an organization-wide basis.  

Challenges to Standards 
There are two levels of standards - organizational standards and project standards. There 
are times when individual standards do not appear to result in an optimal solution for the 
project team. If the standard in question is a project standard, then the remedy may be 
simple. The challenge can be surfaced to the appropriate members of the project team, 
and the standard can be modified or validated, or an exception may be granted. If the 
standard is modified, then the entire team will now be subject to the revised standard. 
Prior work may or may not have to change as a result of a change to standard. If the 
standard is reinforced, then the standard still exists. If this is a problem for the team 
member who brought the challenge, an issue should be raised through the issues 
management process. Lastly, it is possible that the general standard may be reinforced, 
but the special circumstances relating to the challenge may result in an exception being 
made to the standard for that instance only. The standard would still be in effect for the 
rest of the team.  

Challenges to organizational standards follow the same basic path. However, since the 
standard is outside of team control, the resolutions are typically harder to address and 
resolve. It may be harder, for instance, to get a standard changed because the impact is 
much broader than your project team. It is possible that a good case for a challenge will 
result in an exception being granted. In most instances, however, the organization 
standard will be reinforced. Reinforcement is necessary because many standards are for 
the good of the entire environment, even if they result in a less than optimal solution for 
any individual project team. Standards usually don't result in major issues for a project. If 
there are challenges, they are typically the result of having an alternative that will work 
marginally better for that one project. 

Your Project Responsibility 
From a project perspective, each team should validate the following areas before 
proceeding with the solution design. 

1. Determine whether any standards and guidelines exist that affect your project. These 
may not all be specifically design-related. However, if they affect the Design Phase or 
the remainder of the lifecycle, they should be understood and accounted for. Build the 
standards into your solution and take any guidelines into account.  

2. If you discover standards that do not seem to work for your project, determine the 
appropriate appeal procedure to see if you can receive an exception. If you cannot and 
the standard appears to negatively impact your project, you should raise an issue at 
this time. 

3. Depending on the organizational standards and guidelines you uncover, the project 
team may need to create additional standards to govern the remainder of the lifecycle.  
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424.0 Design the Solution    
The Analysis Phase was heavily focused on the client and stakeholders. The Design 
Phase is focused on the project team and includes the work required to design the 
solution. There are an infinite number of potential solutions. The Design Phase is where 
the project team determines the best solution possible, given the best requirements and 
the architecture and standards that already exist in the environment. For instance, there 
are a multitude of ways to build the solution screens and reports. The Design Phase is 
where you describe exactly what yours will look like. Likewise, there are a myriad ways 
that the program logic could be developed. The Design Phase is where we decide exactly 
how it will look for our solution.  

The Design Phase allows us to spend the time to design the entire solution and make sure 
everything fits together as it should. If the design work is completed successfully, then 
the work effort in the Construct Phase should be reduced, since at that point, the 
Construct Team is basically just following the design that is already laid out. Some teams 
try to shortcut the work done in the Design Phase. If you have a small project, or if you 
are enhancing a solution that already exists, then you may be able to take the 
requirements, perform a quick design and proceed directly to the Construct Phase. 
However, if your solution is large or complex, you need to take the time to design the 
solution appropriately. Otherwise, you will find that you will spend much more time in 
the Construct and Test Phases because of rework and duplicate work.  

The following sections highlight various areas that need to be designed for your solution. 
Depending on the specific nature of your solution, there may be some other areas as well. 
However, the following list should provide most of the guidance you need to complete 
the design of your solution. This set of design considerations is not meant to be viewed 
sequentially. The design work can be performed in any order that makes sense for your 
project, and many of the activities can run in parallel.  

General Design Philosophy 
Use the following high-level philosophy when designing your solution.  

• Strive for simplicity. It should make sense that if you have a simple design that 
meets your needs and a very complex design that meets your needs, you should opt 
for the more simplistic approach. A simpler approach makes the solution easier to 
understand, easier to test, and easier to modify. Of course, when you are designing the 
solution you won’t have a stark choice between a simple and a complex design, but 
the philosophy is still valid. In every design decision you make, try to look for the 
least complex option that will still meet your needs.  

• Be flexible. A solution that is flexible is better than one that is rigid. “Flexible” 
means that the solution can be modified, enhanced and extended with a minimal 
amount of work to the current design. (New functions might need new design, but the 
prior design will not require many changes.)  It is hard to anticipate every future 
contingency, and there may be some future considerations that require the design to 
be reworked. However, when making individual design solutions, try to choose the 
options that will give you later flexibility over those that will lock you in. 
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• Work topdown. Generally you want to start your design at a high level and work 
your way down to the details. This ensures that the overall design is coherent and 
consistent. A bad practice, for instance, would be to have multiple people work on 
portions of the solution independently and then try to fit all the pieces together at the 
end.   

• 424.1 Design the Solution – Online Screen Layouts  

• 424.2 Design the Solution - Reports  

• 424.3 Design the Solution - Programs  

• 424.5 Design the Solution - Reusable Components  

• 424.6 Design the Solution - Security  

• 424.7 Design the Solution - Other Interfaces  

• 424.8 Design the Solution - Manual Processes  

• 424.9 Design the Solution - Architecture  

• 424.10 Design the Solution - Datastores  
As you design the solution, it is valuable to create a visual diagram that includes all of the 
programs, interfaces, datastores, screens, reports, etc. This can help to visualize where all 
the pieces fit and how some portions of the solution interact with other portions.  
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424.1 Design the Solution - Online Screen 
Layouts 

More and more solutions require online access so that the client organization can process 
transactions in real-time, gain instant feedback on the success of the transaction, show 
information in graphical form and instantly display information queries and reports. It is 
rare that your project team will be creating the first online application, so hopefully you 
have some guidance on how to design your graphical user interfaces (GUI). In fact, if 
your organization has good standards for GUI interfaces, you may find that all you need 
to do is map the content required by this particular solution against the GUI standards and 
guidelines that have been previously defined.  

(Note that there are many possible terms for the online screens. These could be called 
"panels", "screens", "terminals", "graphical user interface", "webpages", "displays", etc. 
However, in LifecycleStep, these types of terms all refer to the same basic thing.) 

Although you organization almost certainly has other online applications, you may have 
to spend more time on screen design for three reasons.  

1. You may not have these organizational standards. If your organization does not have 
a centralized look-and-feel and GUI standards, you may have to spend more time 
looking at other online solutions to see if there is a common online design that you 
can incorporate. Your last resort would be to create a screen layout from scratch. 
Always try to reuse a prior approach if possible.  

2. You may be implementing a package solution that gives you less flexibility to design 
the online portion of the solution. You may be forced into an overall design that is 
based on the vendor template. 

3. You may be working with newer technology and the current online design standards 
are not applicable. For instance, the first GUI client server applications could not 
utilize the standards of the older green screens. Likewise, previous GUI design 
standards for client servers were not all applicable to your first web applications. In 
the same respect, designing a solution for a handheld computer, a personal digital 
assistant (PDA) or a cell phone display will require a different design paradigm as 
well.  

If you completed a Conceptual Systems Design, some of the screen design work should 
already have been completed. This work can be used as the starting point for the technical 
screen design work. If you created a prototype in the Analysis Phase, that work should 
also be leveraged now. The following list identifies many of the areas to consider when 
designing the online screens. Many of these refer to the actual look-and-feel of the screen 
or the graphical user interface. However, other information is required behind the screens 
to make the overall solution work correctly.  

The following information can be used to design each screen. Some of the information is 
optional, depending on your solution. This information can be described in a table format, 
along with a copy of the proposed screen layout (perhaps coming from the Conceptual 
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Systems Design). You might also utilize a tool that allows you to capture much of this 
information and design a screen layout as well.  

• Screen number. For traceability and identification. This should fit into your overall 
number scheme that includes requirements, construction elements, test cases, etc. 

• Screen name. The naming convention may be dictated by organizational standards. 
The design screen name should be the same as the actual element when it is 
constructed. 

• Purpose. Provide a short description of the purpose of the screen. Describe why a 
person would be at this screen and what he or she would typically do from here. 

• Comes from / goes to. If your online logic follows a certain path or set of options, 
list the screens that can lead to this screen and the screens that can come directly 
after. If your screen contains numerous possible entry and exit points, you can 
describe the main transaction logic. If the combinations are too numerous, this section 
can be skipped. There is a design section that visually shows the overall screen logic 
flow, and that diagram can be used instead of this section.  

• Language or tool. List the tools / software used to create the screen (not the screen 
design). The technology used may be dictated by the organization architecture.  

• Common screen design. Start the screen design by including the overall design 
standards in your organization. This may include a common header, footer and 
company logo. There may also be standards for font, font size, colors, backgrounds, 
etc. 

• Custom screen design. Add the unique elements you need for your screen, including 
text and field input. This information, along with the common screen design 
elements, will finalize the look-and-feel of this particular screen. If you completed a 
Conceptual Systems Design, this screen image may already be created.  

• Screen Elements. List the screen elements and the detail in each one. This 
information can be tedious to define, but it must be done before or during 
construction. The more that can be defined in the Design Phase, the less work will be 
required to complete the screen in the Construct Phase. If some of the detail is 
obvious, it may be bypassed.  

o Element name. If an element is being populated by the user, it may have its own 
name. If the element is displayed, the element name refers to the element name of 
the source datastore.   

o Element description. (optional) Write a short description, especially if the field 
is being populated by the user. If the field comes from a source datastore, the 
description is optional. If you are adding all the elements into a data dictionary, 
you can refer to that reference instead.  

o Element source / formula. If the field is populated on the screen, identify where 
the element comes from. This could be directly from a datastore source, or it may 
be derived from a formula.  
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o Element properties. Describe any display properties that apply to this element. 
Do not refer to common attributes that were mentioned in the Common and 
Custom Screen Design sections above. Examples of properties includes special 
font size, blinking, special color, or properties that change based on the element 
value - for instance, a number might be displayed in red if it is negative.  

o Element edits / error message / error response. Describe any edits that take 
place on a particular element. In each instance where an edit is made, describe the 
possible error message(s) if the edit is invoked, as well as the expected user 
response. For instance, some elements may only allow numeric input, or perhaps 
a value has to be greater than zero. 

• Shortcuts. In addition to the obvious ways to navigate on the screen, you may have 
some shortcuts defined. For instance, perhaps hitting the F2 key on the keyboard will 
bring up automated help. 

• Screen edits / error message / error response. Describe any edits that take place on 
a combination of screen elements. (Not one particular element.) For instance, one 
field may be used to specify the number of dependents. A second screen area is used 
to list the first names of each dependent. An edit exists to make sure that there is the 
same number of names listed as there are number of dependents identified. This edit 
requires a combination of screen elements. In each instance where an edit is made, 
describe the possible error message(s) if the edit is invoked, as well as the expected 
user response. For instance, in the above example, you might expect that the user will 
either change the number of dependents specified or else add/delete from the 
dependent list.  

• Security. The security of the screen could be specified here; however, in 
LifecycleStep security is handled as a separate design aspect.  

Ease of Use / Usability 
Screens should always be designed to be usable as well as functional. On the surface, a 
screen design might incorporate all of the elements necessary to satisfy its overall 
purpose. However, the screen may not be easy to use, which can lead to frustration and 
extra errors from the user. Your organization may have usability standards that cover 
some or all of these areas, which include:   

• Grouping and spacing. Don't pack everything together. Group common elements 
together and leave white space to separate important elements.  

• Alignment. Don't place elements at random on the page. Align them for ease of 
reading. Screen designs that are off alignment by even one space look unprofessional. 

• Borders. Use borders to group some elements together. If you have data displayed in 
table format, borders help to keep your eye aligned to the correct row and column. 

• Fonts / font size / color. Some fonts are easier to read online than others. Creative 
use of obscure fonts may not work. Stick with the handful of online fonts that can be 
read best.  

• Background. You can include solid backgrounds, wallpaper, pictures, etc. Some 
backgrounds create a dynamic visual appeal. Many others can just be distracting.  
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• GUI components. One of the features of modern screen design is to utilize online 
components to make things easier for the user. This includes drop down lists to select 
valid values, check boxes and radio buttons to answer simple questions, and text 
boxes to neatly allow for text input.  

Human Factors  
The term "human factors" refers to making the screen easy for a human to utilize 
correctly. This includes understanding why the user is on this screen and how the user 
will use the screen. The elements that are important should be easy to find. For users in 
Western countries (and most others), the general screen flow should be from left to right 
and top to bottom. If the user needs to enter three values, don't spread them apart so that 
they are difficult to find. Don't use counterintuitive logic such as having two rating scales 
- one with "1" being the highest and one where "1" is the lowest.   

Don’t Go Overboard on “Cute” Technology 
Some developers have a tendency to design “cute” technical features into screens and 
incorporate cool technology just for “coolness” sake. This can include online wizards, 
calculators, fill-ahead editing, etc. These features may be very helpful, but if they are 
unnecessary, they can also get in the way of the users getting their job done. This will 
quickly become a turn-off.  

Other examples of “cute” technology include offbeat cursors, unconventional symbols, 
odd color combinations, unexpected mouse rollover behaviors and games on business 
screens. Although they may be seen by the developers as “cool” features, they actually 
just get in the way of the users trying to get their job done.  

Accessibility 
Determine if your screen needs to address people with disabilities. For instance, if colors 
are used to indicate something important, the significance may be lost on a person that is 
color-blind. Likewise, many people have trouble reading small fonts. If your fonts are 
very small, you may be alienating a percentage of your users.   

Screen Action / Response 
You may want to explicitly state the possible actions that a user can take on each screen, 
as well as the response. Many of these actions may be the same from screen to screen, but 
some will be specific to the actual screen.  

# User Action Response 

1 Click OK Saves data values and closes screen 

2 Click Cancel Closes screen without saving 

3 Click New  Displays a fresh screen with defaults 
populated to be used to create a new record.  

4 Close the screen If any data has changed, asks the user if he or 
she wants to save or cancel the changes. 
Action is taken based on user's next response 
and then the screen is closed.  
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Overall Screen Flow Diagram 
There is value in visually showing how all the screens relate to one another. This 
relationship typically is not random, but is based on supporting some business transaction 
that the user is attempting to complete. There may be many exceptions, but showing how 
the screens flow from one to another is valuable in understanding how the entire process 
typically works. For instance, the overall process can be represented in a small visual 
graphic or in having prior page / next page hyperlinks. These give the users a sense of 
where they are at, including what came before and what comes next. Many applications 
also include a high-level overview of the process steps on every screen and then highlight 
the specific part of the process where the user is at any given time.   

"Online" Reports 
In many cases there is a convergence between online screens and printed reports. It is 
common for reports to be delivered to the screen and then reviewed or printed at that 
time. When that happens, you don't always know if you are designing a screen or a 
report. In fact, you may need to design it as though it were a little bit of both. In general, 
however, if a report is delivered to a screen, it should be designed as an online screen. 
Typically in these cases, if the report can then be printed, the printed report will look like 
the online screen report version.  

Opening Secondary Windows 
When you go from screen to screen, you typically close the prior window and open a new 
window with the new screen. However, in some instances you will want to open a new 
window while leaving the initial one open as well. The first window could be totally 
behind the new window or the second window could be smaller so that it is obvious that 
the first window is there. This second approach (first window still visible in background) 
might make sense for the help function, so that the user can see the original screen while 
they read the help information. There are many other screen transactions where it would 
make more logical sense to have a second (and third and fourth) window active, while the 
others are visible as well in the background.  
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424.2 Design the Solution - Report Layouts 
Years ago, the only way to get information from IT applications was through a reporting 
facility. However, more recently, as more and more information is made available online, 
there is less need for printed reports. This does not mean that reports are obsolete. In fact, 
they probably will never be obsolete for the simple reason that some information is too 
large to be reported online. There is not necessarily a physical limitation or a technology 
limitation. For instance, a report that is one thousand pages long can still be displayed 
online. However, the limitations come from our ability to comprehend and make sense of 
the information. The larger the amount of data requested, the more that offline reports 
become applicable. The data can be summarized and graphed online, but if you need a lot 
of details, a report is usually the desired medium. 

Just as with the online screens, it is rare that your project team will be creating the first 
report in your company, so hopefully you have some guidance on how to design yours. In 
fact, if your organization has good standards for reporting, you may find that all you need 
to do is map the content required by this particular solution against the reporting 
standards and guidelines that have previously been defined. You will have more work to 
do in the Design Phase if your organization does not have reporting standards or if you 
are utilizing a software package that does not give you the flexibility to utilize your 
organization standards.   

If you completed a Conceptual Systems Design, some of the report design work should 
already have been completed. This work can be used as the starting point for the technical 
reporting design work. If you created a prototype in the Analysis Phase, you probably did 
not get to the level of writing report formats, so there may not be anything you can reuse 
in the reporting area. The following list identifies many of the areas to consider when 
designing the reports.  

• Report number. This is for traceability and identification. It should fit into your 
overall number scheme that includes requirements, construction elements, test cases, 
etc. 

• Report name. The naming convention may be dictated by organization standards. 
The design report name should be the same as the actual element when it is 
constructed. 

• Purpose. Provide a short description of the purpose of the report. Describe why a 
person would request or receive the report.  

• Language or tool. List the tools / software used to create the report. The technology 
used may be dictated by the organization architecture.  

• Common report design. Start the report layout by including the overall design 
standards in your organization. This may include a common header, footer and 
company logo. There may also be standards for font, font size, colors, backgrounds, 
etc. 

• Custom report design. Add the unique elements you need for your report, including 
text and field input. This information, along with the common report design elements, 
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will finalize the look-and-feel for this particular report. If you completed a 
Conceptual Systems Design, this report layout may already be created.  

• Report Elements. List the report elements and the detail for each one. This 
information can be tedious to define, but it must be done before or during 
construction. The more that can be defined in the Design Phase, the less work will be 
required to complete the report in the Construct Phase. If some of the detail is 
obvious, it may be bypassed.  

o Element name. If the element is new and generated for the report, the element 
name will be unique. If the element came from a source datastore, it will take that 
element name.  

o Element description. (optional) Write a short description, especially if the 
element is derived. If the field comes from a source datastore, the description is 
optional. If you are adding all elements into a data dictionary, you can refer to that 
reference instead.  

o Element source / formula. Identify where the element comes from. This could be 
directly from a datastore source, or it may be derived from a formula.  

o Element properties. Describe any display properties that apply to this element. 
Do not refer to common attributes that were mentioned in the Common and 
Custom Report Design sections above. Examples of properties include special 
font size, blinking, special color, or properties that change based on the element 
value - for instance, a number might be displayed in red if it is negative.  

• Sort Order. Note whether the report comes in a particular sort order. If the user can 
request the sort order, explain the options that are available.  

• Control breaks. Note whether anything triggers a new page or perhaps a new 
section. For instance, a sales report may break to a new page for every new state. 
Note whether fields are subtotaled or grand-totaled based on a change in input values.  

• Special printing features. Note anything unusual that is needed to run the report. For 
instance, the report may need to be run on a specific type of paper of a specific form. 
A report may also require a different paper size, say legal (8½” by 13”) instead of 
regular size paper.  

• Frequency. Estimate how often a report will run and when. Some reports are created 
on request, and others run at a certain scheduled time.  

• Security. The security of the report could be specified here; however, in 
LifecycleStep security is handled as a separate design aspect.  

Ease of Use / Usability 
Reports should always be designed to be readable. On the surface, a report design might 
incorporate all of the elements necessary to satisfy its overall purpose. However, the 
report may not be easy to use, which can lead to frustration from the user. Your 
organization may have usability standards that cover some or all of these areas, which 
include:  
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• Grouping and spacing. Don't pack everything together. Group common elements 
together and leave white space to separate important elements.  

• Alignment. Don't place elements at random on the page. Align them for ease of 
reading. Report columns that are off alignment by even one space look 
unprofessional. 

• Borders. Use borders to group some elements together. If you have data displayed in 
table format, borders help to keep your eye aligned to the correct row and column. 
Borders are especially important if your print font is small.   

• Fonts / font size / color. It used to be all reports were printed with black font on 
white (or greenbar) paper. Now, you can print them in all sorts of colors and fonts. 
Some fonts are easier to read on a report than others. Stick with the handful of fonts 
that can be read best.  

Human Factors and Accessibility 
The term "human factors" refers to making the report easy for a human to utilize 
correctly. This includes understanding why the user receives the report and how he or she 
will use the report. For users in Western countries (and most others), the general report 
flow should be from left to right and top to bottom. In addition, your report needs to 
address people with disabilities. For instance, if colors are used to indicate something 
important, the significance may be lost on a person that is color-blind. Likewise, many 
people have trouble reading small fonts. If your fonts are very small, you may be 
alienating a percentage of your users.    

"Online" Reports 
In many cases there is a convergence between online screens and printed reports. It is 
common for reports to be delivered to the screen and then reviewed or printed at that 
time. When that happens, you don't always know if you are designing a screen or a 
report. In fact, you may need to design it as a little bit of both. In general, however, if a 
report is delivered to a screen, it should be designed as an online screen. Typically in 
these cases, if the report can then be printed, the printed report will look like the online 
screen report version.  



LifecycleStep Basic Content 

151 
Copyright© 2003-2005 TenStep, Inc. All Rights Reserved 

424.3 Design the Solution - Programs 
The design of the software components includes the procedural logic to make the solution 
work. The solution may ultimately consist of screens, reports, interfaces, databases, etc. 
However, when it is all said and done, it is the application code that makes everything 
work. The application generally decides on what screens to display when, what data is 
read and written to databases, what reports are written based on what criteria, etc. Coding 
is what makes the business transactions work, and it is what makes all business logic run. 
In addition, the application software has coding for audit controls, exception handling, 
security, recovery logic, etc.  

In this section of LifecycleStep, the components are all referred to as application 
software. This generic term is used to represent online programs, batch programs, 
transactional programs, report writing programs, etc. The design of the programs does not 
necessarily depend on the characteristics or the language of the final program, although 
different tools may be employed to write design specification for programs in different 
languages. In general, the following areas can be used to design each component. 

• Program number. For traceability and identification. This should fit into your 
overall number scheme that includes requirements, construction elements, test cases, 
etc. 

• Program name. The naming convention may be dictated by organization standards. 
The design program name should be the same as the actual element when it is 
constructed. 

• Purpose. Provide a short description of the purpose of the program. Describe why the 
program would be used and what the main outcome is.  

• Comes from / goes to. If your logic follows a certain path or set of options, list the 
programs that can lead to this program and the programs that can come directly after. 
If your program contains numerous possible entry and exit points, you can describe 
the main transaction logic. If the combinations are too numerous, this section can be 
skipped. There is a design section that visually shows the overall program logic flow, 
and that diagram can be used instead of this section.  

• Language or tool. List the tools / software used to create the program. The 
technology used may be dictated by the organization architecture.  

• Online or batch. Indicate whether the program will execute online or in a batch 
mode.  

• Scheduled /on request /event driven. Indicate how the program gets executed. Is it 
scheduled or does it run on request? If it runs on request, specify the event that 
triggers the program to run.   

• Input and output datastores. List the databases, tables and files that this program 
needs. For each one, specify whether the program reads data, writes data or both. 

• Parameters input. Specify whether any parameters are sent into the program, and if 
so, describe the variables. 
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• Programs called / parameters passed. Specify any programs that are called by this 
program, as well as any parameters that are passed to each one.  

• Screens and reports. Specify whether the program interacts with a screen or report 
that is defined separately.  

• Frequency. Estimate how often the program will run and when it will run. Some 
programs run on request, others run at a certain scheduled time.  

• Security. The security of the program could be specified here; however, in 
LifecycleStep security is handled as a separate design aspect.  

• Program specifications.  This is where the program logic gets described. There are a 
couple ways this is done.  

o Narrative specification. In this approach, the overall program specifications are 
described in narrative text - basically in paragraph style. The logic is typically 
written sequentially, as the designer describes what the program will do and in 
what order. Variable names may need to be mentioned to clarify the flow and to 
keep the logic organized; however, they are not necessarily meant to represent the 
exact variable names that the program will use in the construction process. 

o Pseudocode. Pseudocode refers to a specific way of describing program logic that 
is between a narrative and the actual program code. This technique is a more 
precise way to create program specifications and may make it easier for the 
programmer as well to understand how the program logic needs to be written.  

o Element edits / error message / error response. Describe any possible program 
errors, as well as the error message and the program response. Try to consider as 
many possibilities as possible so that the program does not end abruptly if an error 
is encountered. Your organization may have a standard set of error routines that 
all programs utilize.  

General Program Design Techniques 

Most developers utilize a lot of experience and creativity in designing the actual 
programs of the solution. There are some general techniques and best practices to keep in 
mind when designing the programs.  

• Modularize the code. In the old days, it was not uncommon to see an entire solution 
coded into one monolithic program. One of the early best practices for programs was 
the advantages of building individual modules for different functions. This allowed 
you to isolate changes in specific modules without impacting everything else. Current 
trends are to build these modules as lean as possible, with each module doing just one 
major piece of work. Master programs that maintain the overall system flow. 

• Use parameters. Since programs are made up of many modules, there is a need for 
data to be shared between modules. Although there are alternatives to this 
information sharing, the best approach is to pass parameters. The parameters contain 
the specific data that a module needs and return whatever results the calling program 
expected. This is much better, for instance, than having global variables that are not 
easy to track and troubleshoot.  
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• Avoid repeating the same function in multiple modules. It is likely that some 
processes will need to be done multiple times. For instance, you may have a need to 
validate the accuracy of a credit card number, and this edit needs to be done at 
various points in the solution. Rather than repeat the function multiple times in 
multiple modules, the better approach is to isolate this function into a single module, 
and then call this common module wherever the credit card validation is needed.  

Overall Program Flow Diagram 
There is value in visually showing how all the programs relate to one another. This 
relationship typically is not random, but is based on supporting some business transaction 
that the user is attempting to complete. There may be many exceptions, but showing how 
the programs flow from one to another is valuable in understanding how the entire 
process typically works.   
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424.5 Design the Solution - Reusable 
Components 

An environment and culture that promotes reuse can offer tremendous value to your 
company. Most developers think of reuse in terms of code reuse. In fact, that is usually 
the logical place to start. The major benefit to reusing code is that applications will be 
faster and less expensive to build. There should be no question that applications can be 
assembled from reusable objects faster than they can be built from scratch, so faster 
development time is a major benefit. The second major benefit is improved quality. This 
results from the use of pre-tested objects.  Reusable objects are more stable, deliver more 
predictable results, and are less prone to errors in production. Faster development time 
and higher quality from the start should also result in less expensive solutions. This is 
true on a project-by-project basis. For instance, each project will use less development 
time and money, and there is less testing required because you are using components that 
have been tested already.  

However, there are increased costs for the entire organization because of the new 
processes and tools required to support the reuse environment. In fact, it is these overall 
environmental costs that typically spell doom for most reuse efforts. To really be 
successful in creating a reuse environment, you need to establish some rules on sharing, 
have a place to store the reusable components, have processes to help people find and use 
the components, etc. You will also find that components that are built for reuse take more 
time and effort to create, so although there is increasing value with each reuse, the 
original development time may, in fact, be longer and more costly.  

One overall point to remember is that there are two basic aspects of the reuse culture. 
First, in almost every activity you do, you first think about whether there may be 
something already available that you can use. If you cannot use it entirely, can you at 
least use it as a starting point? 

Secondly, for every piece of work that you create from scratch (there will still be a lot), 
always ask yourself whether this work is something that someone else may be able to 
reuse later. Of course, if you ask those questions today, they won’t do nearly as much 
good because you do not have an infrastructure in place to handle the reusable 
components. However, that is the whole purpose of putting the environment in place. 

There are opportunities to reuse previous work in both the Planning and the Analysis 
Phase. For instance, you may be able to reuse similar process and data models from a 
previous solution. However, it is usually the Design and Construct Phases where reuse 
really comes into play. 

Reuse in Design 
Just as there may be opportunities to reuse application code, there may also be 
opportunities to reuse components from prior projects in the Design Phase. Again, the 
reuse comes from two directions. 

• Reuse prior components. First, see whether any design components can be reused 
from prior projects. In many cases, for instance, screen layouts, report designs and 
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technical architectures can be reused from other projects that were successful. For 
example, there are a number of complexities associated with designing an application 
that runs behind a firewall (or multiple firewalls). Rather than invent the technical 
solution from scratch, look for prior examples of solutions that also had to run behind 
a firewall. The chances are that the overall technical architecture, tools and techniques 
from the prior project can be utilized in your project. 

• Create reusable components. As you are designing your current solution, be 
cognizant of the areas you are defining that could have reuse value to other solutions. 
For instance, if your solution is the first one to have to interface with a Personal 
Digital Assistant (PDA), the chances are good that much of the technical architectures 
and screen design components will be of use to later applications that have similar 
requirements. It may take you longer to create the screen design since you know that 
others will be using your work. However, the extra time invested on your project will 
be more than made up by savings for subsequent projects.  

Reuse Environment  
As you are designing your solution, you will find many opportunities to consider whether 
the components you are designing and building could have reuse value to other projects 
in your organization. However, the decision on whether or not you actually build the 
component for reuse depends on whether you have an overall environment that supports 
reuse. Most organizations do not support a reuse culture. There is an incentive to get each 
project completed as quickly and as inexpensively as possible. Even if you build a 
component that can be reused, there is no repository to store the component, no way for 
others to find it, no way to update the component if an error is found, etc.  

If your environment does support reuse, it must be based on a set of reuse standards and 
processes. From a design perspective, determine what these reuse standards are and build 
them into your design. Not all components are candidates for reuse. However, those 
components that are candidates for reuse can be designed to include your reuse standards. 
In that way, when the Construct process starts, these components can actually be built to 
be reused by other applications later.  

Designing for Reuse 
You can design some components in a way that allows them to be reused later by other 
applications. Here are some of the techniques and concepts to keep in mind.  

• Partitioning. Partitioning is a fundamental technique to separate the code/logic into 
discrete service layers. These service layers start out very detailed and technical, and 
then get more abstract and understandable by humans as you get further out. For 
instance, you might separate a web application into a user partition that is controlled 
by a web browser, the business logic that runs on a server, and the data layer that 
resides on a separate database server. The actual partitions are all logical. In fact all 
three partitions in the prior example could reside on the same physical machine. 
Separating the logic into partitions provides the following benefits.  

o Minimizes the impact of change. If a change is required in the overall business 
function, it is possible that it can be isolated to one of the partitions, which makes 
the change easier to code, test and implement.  
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o Physical implementation flexibility. Partitions allow different code to reside on 
different platforms, which provides extra flexibility in your technical architecture.  

o Scalability. Partitions allow you to isolate business functions and scale them up 
or down without impacting the rest of the code. For instance, if you need more 
room for your database, you can move that function to a larger database server 
without impacting the rest of the code.  

• Use inheritance, but don’t go overboard. Inheritance is a process where programs 
inherit characteristics from programs that call them. While inheritance is a powerful 
and useful feature, it has some drawbacks. For example, the more levels of 
inheritance an object has, the more complex it becomes.  It can also become more 
difficult to understand the impact of having to change a reusable component if it is 
used in many embedded and inheritance situations. This is not to say that you should 
not use inheritance, but rather to say you should minimize the levels of inheritance to 
achieve optimal performance and also to minimize code complexity.  

• Use encapsulation. Encapsulation means that you create a reusable component with 
everything that is needed for that component to run. You publish the interface details 
to describe the parameters.  The component then executes and performs some well-
documented function. 

• Reusable artifacts must include adequate functionality. This is a very important 
design consideration if the component is to be reused as intended. If an object doesn’t 
have sufficient functionality, that object may not be reused again. For example, a 
routine that captures “5 + 4” zip codes will only be reusable in the United States. 
However, if the routine is abstracted at the higher level of “postal codes” instead of 
“zip codes”, it may be able to be reused around the world.  
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424.6 Design the Solution - Security 
It seems like a day does not go by when you don’t hear or read something about security 
or the lack of it. The government initiative about homeland security keeps us at a 
heightened level of sensitivity. So, it is no wonder that our managers and business users 
want to be more comfortable with the level of security you are designing into your 
applications. Thirty years ago, this was less of a concern because the monolithic 
mainframe software was very stable and secure. There were also fewer points of entry 
into the computer network. Today, the approach to security needs to be multi-faceted 
since there are many potential vulnerabilities. 

The general topic of security is very large and encompasses the application solution, the 
network, the entire IT environment and indeed the entire company. Your solution may be 
secure, but it may still be at risk if someone can steal a laptop computer that contains 
sensitive reports. Likewise, you can print "Confidential" on a report, but if the user leaves 
the report on his/her desk, it may be vulnerable for all to see. 

With that in mind, there are a number of security elements that are not within the control 
of the solution designer. However, there are also a number of security elements that are 
within his or her control. These are the areas that need to be designed into the solution. 
Note that not all applications need to be highly secure. Some applications run on the 
company intranet, for instance, and may allow open access by anyone within the 
company firewall.  

Because of the importance of security, LifecycleStep has broken this area out into its own 
section. Security must be planned for in the context of the entire application and cannot 
be considered one program or one screen at a time. However, after the security needs 
have been expressed and the overall design for security has been approved, the actual 
details of security need to be designed back into the individual screens, reports, programs 
and datastores. In other words, the security of the application is considered as a whole, 
but the resulting security plan is designed (and constructed) in each component of the 
solution.  

During the Analysis Phase, a Security Risk Assessment was performed to determine the 
general legitimate use of the solution and the threats and vulnerabilities associated with 
possible illegitimate use. This document should be used as the starting point for creating 
the detailed Security Plan. The following areas should be considered a part of the 
Solution Security Plan.   

• Solution access. Access to online applications needs to be granted to authorized users 
only. This normally requires a secure userid and password. If an application needs to 
be run from a specific machine, cookies or other components can be designed in to 
authenticate that the user is accessing the solution from the proper machine. 
Depending on how secure you need the application, you can set the passwords to 
expire, require them to have characters and numbers, and revoke a userid if you detect 
a number of invalid passwords entered. The userid can also be used to limit access to 
certain features and functions of the application once you get in.  
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• Network infrastructure. Your internal applications should be behind a secure 
firewall. Depending on your level of security and control, some firewall 
configurations are more secure than others. Access from outside the firewall into your 
network, via dialup, VPN or other methods, must be strictly controlled and 
monitored. Legitimate third party access should also be controlled and monitored. 
This will all be an aspect of the solution technical architecture.  

• Production data. Your data should be secure from unauthorized updates. We all 
know how convenient it is to be able to “fat-finger” production data when there is a 
problem, but this is not a secure practice. Every table or file update should be secure, 
restricted to production processes, and logged. Database and system administrator 
access should likewise be controlled and logged. Depending on the security 
requirements, access to the data should be controlled either at the database level, the 
table level, the row (record) level or the field level.  

• Context based security. In many cases, all people may need to access certain 
datastores; however, the solution only allows you to access the specific data that is 
relevant to you. For instance, the company president may be able to run queries that 
show sales information across the entire company. However, the regional vice-
presidents may only be able to view sales data from their own regions.    

• Reports. You may need to make sure that confidential reports are printed in a 
controlled environment or that the printing and delivery processes are subject to 
monitoring and audit. There may be a need to ensure that certain reports are only 
accessed by certain people or certain roles.  

• Screens. This is similar to the security of reports. Some online processes may only be 
accessed by people in certain roles. The options to access those screens would be 
available to authorized parties, but others would not see the screen options at all.  

• Separation of duties. This is a business level security and is used to ensure that one 
person does not control or have authority over multiple parts of a process that he or 
she could manipulate, intentionally or unintentionally, for his/her own gain. This type 
of security can be enforced by manual procedures. However, this security can also be 
enforced by the solution by requiring signoffs for certain transactions and by ensuring 
that the same person cannot authorize multiple steps in a transaction.   
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424.7 Design the Solution - Other Interfaces 
This section describes other solutions that your solution may need to communicate with 
or through. Interfaces include any data that is passed out of the solution or comes to the 
solution from outside. (In other words, data that is created within the solution and 
subsequently used by the application is not considered part of an interface.) In some 
methodologies interfaces also include certain technology, hardware and tools such as cell 
phones, PDA's, etc. However, in LifecycleStep, these are considered a part of the 
technical architecture of the solution and not interfaces. For instance, your solution may 
need to communicate with the display unit of a cellular phone. However, the cell phone 
would be considered part of the technology architecture for the solution, and the cell 
phone display would be accounted for in the Design Screens process.   

Your team should be aware of all interfaces, even though the actual design work for them 
may be occurring elsewhere. For instance, you may have an external file that you receive 
from a vendor. This should be noted as an interface; however, the actual program that 
reads and processes the file may already have been designed as a part of the Design 
Software Programs work. Likewise, the section on interface security below may already 
be described in the overall security design. This type of information does not need to be 
duplicated here. For each interface, define the following information:  

• Interface number. This is for traceability and identification. It should fit into your 
overall number scheme that includes requirements, construction elements, test cases, 
etc. 

• Interface name. The naming convention may be dictated by organization standards. 

• Purpose. Provide a short description of the purpose of the interface, including why it 
exists.   

• Comes from / goes to. Identify whether the interface is passing data into the solution 
or receiving data from the solution. If the interface is going both ways, you can state 
this, or you can define a separate interface for each direction. If you create an overall 
program logic flow, it should include the interfaces to show where data is coming 
from and going to.   

• Owner / receiver. If your solution creates the data, then you are the owner. You 
should designate the receiver of the data. If you are receiving the data, identify who 
the owner is. This could be a company, organization, department, etc.    

• Scheduled /on request /event driven. Indicate how often the interface is utilized. 
Some interfaces are utilized on an ongoing basis, while others are utilized on a 
periodic, scheduled basis. If it is scheduled, note the timing. If it runs on request, 
specify the event that triggers the interface.   

• Interface format. Describe the information being passed in the interface. If formats 
exist, include them here. If no formats exist, describe the data that is a part of the 
interface, if it is known. This detail will help make the construction work go faster.  
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• Component utilized. Identify the programs that directly interact with the interface 
data. You can also include screens and reports if they are applicable and easily 
identifiable.  

• Security. Define any specific security measures that need to occur with this 
interface.   

• Potential errors / error message / error response. Describe any possible program 
errors, as well as the error message and the program response. This would include 
what will happen if an expected interface is down or an interface file is missing. Try 
to consider as many possibilities as you can so that the program does not end abruptly 
if an error is encountered. Your organization may have a standard set of error routines 
that all programs utilize.  
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424.8 Design the Solution - Manual 
Processes 

There are some solutions that can run in a totally automated, standalone environment. 
However, many solutions, perhaps most, have some type of manual (human) interface. 
Sometimes the automated solution is designed to speed up a manual process, but 
residuals of the manual process still remain. Sometimes an automated solution will 
require some manual processes that otherwise would not be needed at all. 

The project team should first decide whether the design of manual processes is within the 
scope of their work. On many projects, this is an important part of the total solution, but it 
is not the responsibility of the direct project team. If this is an IT project, for instance, the 
design of manual processes would typically be the responsibility of the client 
organization, although it could also be a joint responsibility of both the client and the 
project team.  

Like almost every aspect of the final solution, the manual processes can be developed 
through a mini-lifecycle, from the high-level generalities to low-level details.   

• Analysis Phase. The manual processes for specific features and functions are first 
defined in the requirements gathered in the Analysis Phase. If you create use cases, 
the manual interaction will be very obvious.  

• Design Phase. The high level requirements and use cases are grouped together and 
placed in the context of the corresponding design of the solution. For instance, you 
may have a series of programs and screens that make up the processing of a business 
transaction. At the same time, you can also design any manual processes that are 
required to support the automated solution. At this point, you are not listing the field-
by-field details. You are describing the overall manual interaction associated with the 
automated solution. 

• Construct Phase. The detailed manual processes are described in a User’s Manual. 
At this point, the User’s Manual may get very specific in describing how a manual 
process proceeds from step A to B to C to D. The User’s Manual can also get down to 
describing the specific information that is entered on each screen, or describing each 
column on a report. In addition, an Application Maintenance Manual may also be 
written. This document will describe any manual processes that the support 
organization will need to perform.  

• Test Phase. The manual processes can be tested as a part of the System Test. You can 
designate a specific System test to examine the manual processes, or this can be a 
feature of other tests, such as testing the documentation (such as the User’s Manual). 
In addition, the manual processes can be tested as a part of the final acceptance test. 
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424.9 Design the Solution - Architecture 
Earlier in the Design Phase the project team became familiar with any existing 
organization architecture. This included standards and guidelines from the Development 
Architecture as well as guidance on hardware and software from the Technical 
Architecture. This information is used to help design the actual technical environment for 
this solution. The big difference is that the overall Technical Architecture gives you 
guidance and direction on the technology to use based on various characteristics in the 
solution. The project architecture describes the exact hardware, software and tools that 
your solution will need. Typically, this project architecture is represented in a visual 
diagram showing how all of the various technologies interrelate. For example, you would 
need to define the following areas: 

• Hardware. Identify the hardware your solution will run on and any other hardware 
that will be needed. If the solution runs on a web server, this should be noted. It is not 
important to designate exact models or exact machines unless the performance of the 
solution requires something special. You will also note if your solution will interact 
with cell phones, personal digital assistants (PDAs), fax machines, scanners, bar code 
readers, etc.  It is usually not necessary to mention monitors and printers since they 
are understood to be a part of the environment, unless there were some unusual needs 
such as a non-standard graphics printer. 

• Software. Identify any additional software and tool requirements. This would include 
things like the client and server operating systems, browser type, third party software 
packages, etc. You might associate the software with the hardware where it will run. 
For instance, you might show the main solution and related third party software in the 
server, and the browser and client OS associated with a client workstation.   

• Interfaces. The major interfaces should be noted. Interfaces include other 
applications, vendors, clients, etc. where data is being passed to and from your 
solution. There may be special technology involved in making the interface work, and 
that should be designed for. For instance, a vendor interface may be supported by a 
dial-up modem.      

• Network. The network that is needed to support the solution should be diagrammed. 
If your solution is very simple, there may be a simple network architecture. If the 
solution is complex, this could be a complex part of the design. Network design 
includes modems, lines, routers, hubs, etc. Note that this network design is required if 
the network is an important part of your solution or if the network configuration is 
new. However, this becomes less important if you are planning to utilize standard 
network technology in a basic way. For instance, if you have a standard web solution 
inside your firewall, the network design is not really important since you will 
probably just plan on utilizing the existing network infrastructure. 

• Firewall. If your solution needs to run outside of your internal network, you will 
probably need to design with a firewall. In fact, you may need two firewalls (or more) 
to protect company data from unauthorized outside access. Fortunately if your 
solution is not the first one that needs to access the Internet through a firewall, you 
can normally use a technical design similar to ones that have been used before. 
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• Datastores. Identify the major datastores and the specific package/vendor involved. 
For instance, if you utilize a database, identify the specific software (Oracle, SQL 
Server, etc.). Do the same for data marts, data warehouses, major files, etc. Note if an 
interface contains more than just raw data. For instance, make a specific note if the 
data is formatted as XML. Databases are an area where you may have built-in 
redundancy. For instance, you may have two databases that remain in sync. If one 
goes down for any reason, the second one can be used to minimize or eliminate any 
solution downtime. Similarly, if your solution is distributed in a number of physical 
locations, you may need to set up a replication process to keep the databases in sync 
over time.  

• Middleware. More and more solutions require middleware to connect many of the 
technical pieces. Identify your middleware needs as well as the software package that 
is going to be utilized in each case. 

Tiers 
Many solutions are created using a two tier (client server) or three tier approach. Web 
solutions, for instance, are typically designed in three tiers. The user interface tier (client 
tier) is represented by the browser and client-side scripting/coding on the client machine. 
The webserver houses the server-side scripting/coding (middle tier), and the data resides 
in database tables on a third platform (data tier). Creating a diagram of the tiers 
associated with your solution is usually a good place to start as you design the best 
technical model for your solution.  

Technical Complexity 
In general, the more complex your solution architecture is, the more potential problems 
you will encounter over time. Every piece of hardware and software, and every 
programming connection between, is subject to failure and bugs. These potential failure 
points exist between products from the same vendor. They are multiplied when the 
products are from different vendors. Some technical designers attempt to wring the last 
bells and whistles of functionality by adding more and more pieces to the technical 
architecture. Other designers like to utilize as much new and leading edge technology as 
possible. However, in general, the best solutions in terms of long-term stability are the 
designs that are as simple and elegant as possible. Of course, many complex solutions 
need a complex architecture. However, a good general approach is to balance as many 
requirements as possible using as few "moving parts" as possible.  
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424.10 Design the Solution - Logical 
Datastores    

In the Analysis Phase, you may have spent time working with the client on a data model. 
The data model describes the various data elements of the solution and their relationships 
to each other. In the Design Phase these data elements are grouped together into logical 
files, tables and databases.  

Like many areas of LifecycleStep, this is not the place for a detailed discussion on data 
modeling and the creation of logical datastores. The topic is very specialized. Suffice it to 
say that, from a process perspective, the logical datastores are designed during the Design 
Phase and then actually built during the Construct Phase. As you consider building the 
logical datastore designs, there are a number of concepts to be aware of. 

The Role of Data Administrator (Data Architect) 
Large projects typically have a specialist called a Data Analyst that works on designing 
the datastores. (In some organizations, this person is called a Data Architect.) This 
contrasts to the role of a Database Analyst that works on the physical datastores. The 
Data Analyst is a person with in-depth and specialized knowledge in designing tables and 
databases so that they strictly meet the business requirements, but are also as efficient as 
possible. The Data Analyst may be involved in the project during the Analysis Phase in 
gathering data requirements and putting together the data models. A Data Analyst must 
first ensure that the data relationships are complete and correct. If they are not, there will 
be problems implementing the physical datastores, and there may be errors introduced by 
misrepresenting the manner in which data elements relate to each other.  

In addition to making sure that the data elements relate correctly, the Data Analyst also 
tries to ensure that the logical design is as efficient as possible. In some cases, the Data 
Analyst might find themselves designing a perfect solution in terms of pure data 
relationships. However, the design may be unworkable or inefficient to actually 
implement. In some organizations, the Database Analyst (or the developer in the 
Construct Phase) has the job to make changes to the logical design so that it will work 
more efficiently in the real world. However, the Data Analyst should make these design 
modifications during the Design Phase in the logical design. The goal of this process 
should be that the logical design can be implemented as-is in the actual physical 
datastore.  

Group Together Related Data Elements 
After the individual data elements are defined (usually in the data model), their 
relationship to each other must be validated. The starting point for this effort should be in 
the data model. If the data model is thorough and sophisticated, many of these 
relationships will already be identified. After reviewing the data models, look at the 
requirements to see the type of information that each transaction or function needs. This 
will help you determine which set of data elements should be grouped together. If you 
have a specific entity called "vendor," for instance, you would want to group all of the 
recognized data elements having to do with a vendor together. In that way, when you 
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search for a vendor, you will return all of the data elements related to that vendor. These 
related data elements would all be grouped together into a larger construct typically 
called a table (or a record). 

Identify Keys Based on How the Data Relates 
After you have grouped most of the data elements together, you should start to see how 
the different tables relate to each other. In some cases there will be no obvious 
relationship. In other cases you will see the connections. In a classic example, for 
instance, you may have a group of data that is associated with customers and a group of 
data that is associated with an order (sale). You then make the connection that a customer 
places an order, therefore the customer number should be on the order. Since the 
customer number is on both groups of data, you can relate one to the other. In fact, you 
also notice that one customer can have many orders, although each order only has one 
customer. Once you identify the relationships and patterns you can start to designate 
these common elements as keys that will connect the various tables together.  

If you completed a data model as a part of the Analysis Phase, this relationship between 
data elements may already have been defined. 

Reduce Data Redundancy 
Part of the "normalization" process is to look at the groups of data and eliminate as many 
data redundancies as possible and practical. For instance you may have a table that 
includes customer orders and the items that are ordered. In addition, for each item 
ordered you may have a description. After looking at the data further, you realize that 
many customers order the same items and each time the same item# is entered, the same 
description is listed as well. This could be an example of redundant data since the same 
item description is listed over and over again. In this case, the item# and description 
could be isolated in their own table. The order table would still contain the item#. If it 
was important to know the actual item description, the item# would serve as a common 
key to link to the second table and the corresponding description could be retrieved. This 
makes all the data available to the solution while also reducing redundancy and making 
the logical datastore model more efficient.  

Identify Secondary Keys Based on Data Access Patterns 
After the logical design is initially laid out, the Data Analyst starts to look at how the 
business processes work. There may be times when certain business functions or 
transactions need data elements from different tables, even though there is not necessarily 
an obvious logical relationship between the tables. If there is a relationship based on a 
key value, you might find that this key is not the right way to relate the tables at that point 
in the process. When this happens, the Data Analyst can designate secondary keys. They 
keys allow tables to interrelate in ways other than that based on the primary key. This is 
an example of introducing compromises into the your logical design. Secondary keys 
take up more space and introduce complexity. However, they will result in easier 
programming of the components and usually faster performance when the process 
executes.  

Create Views 
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The data analyst can define different views of the data so that people only have access to 
the specific data elements they need. There are at least three ways to view the data 
elements.  

• Physical. At the lowest level is the actual physical view that corresponds to the exact 
way that the data is structured into tables and files. This is also referred to as the 
internal view. The physical view is not known during the design phase, since the 
actual physical structures may be somewhat different than the final logical design.  

• Logical. This is also known as the conceptual design. This is the final logical 
structure that is delivered from the Design Phase. If people want to see how the data 
is structured and modeled, they would see the logical view. It may appear to be the 
same as the physical view, but typically it is not. 

• User. The user view is the way the data is represented to external parties. This is also 
called the external view. These external parties may be users of the solution, but they 
can be the programmers as well. When people need to access the data, they describe 
the elements they need to see and how they will use the information. They may be 
given access to the logical view of the data. However, they may also get access to the 
data through specialized user views. These views may contain only the data needed 
by that person, without showing the rest of the elements that may also be in the tables. 
If tables need to be related (joined) to create a complete picture, the view may have 
these elements joined already. 

Define Interim and Calculated Elements 
In addition to the actual data elements defined in the data model, there may be additional 
elements defined to make the solution more efficient, even though these may compromise 
the purity of the data relationships. For instance, you may store calculated values that 
would take a while to calculate in real time, or values that are needed very often, in a 
table. You may also add fields that are needed to make it easier to connect different 
tables. There may be other new elements that have a value depending on the data of a 
second field. In some instances, these additional values make it possible to build 
relationships that would not otherwise exist. In other cases, the values stored in the table 
will save processing time and help the performance of the solution.  

You Never Get it Perfect the First Time 
It is important to remember that you very rarely get the logical design perfect the first 
time. The general rule is to first strive for correctness and data purity in the first iteration 
and then start to make changes based on new information, as well as compromises for 
efficiency and performance. For instance, one of the prior stated objectives of datastore 
design is to eliminate data redundancy. If you follow this purely, you can end up with 
many small tables that can fragment the data and cause performance problems. So, one 
compromise that you may make is to place the data from small cross-reference tables into 
the original tables. While this may introduce some data redundancy and take up a little 
more disk space, the table will have all of the needed data elements on one record, rather 
than having to join one table with a second table to get the complete set of data. This 
simplifies the datastore model and requires less work from the solution developer to get 
all of the data required. 
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In addition, many times you start your design work with a less than complete set of 
information. As you build your logical datastore design, you may uncover additional 
information that will require flexibility and changes in your original data model.   

Create a Data Dictionary   
The data model created in the Analysis Phase is the source for a data dictionary that is 
defined for the datastores. The data dictionary contains metadata, or "data about the 
data". In other words, the data dictionary defines and describes each data element, each 
interim and calculated element, each row, each table, each key, etc. Depending on the 
technology you are using, the data dictionary can be started in the Analysis Phase and 
further updated in the Design Phase. Information in the data dictionary includes: 

• Element name 

• Element description / definition 
• Attributes such as the length and type of data. 

• Synonyms or other names by which this entity is known. This is helpful if other 
solutions already exist that reference this element by other names.  

• How the entity is derived. This is used for interim values, calculated elements or 
entities made from a combination of other entities. 

• Edits that are made before the data values are stored. For instance, some elements 
cannot be blank, or must be greater than zero, or must be numeric.  
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425.0 Build Technical Systems Design    
LifecycleStep defines the Technical Systems Design document as a consolidation of all 
of the component design work that took place earlier in the Design Phase. This includes 
the narratives, diagrams, spreadsheets, pictures, etc. Each of the individual components 
should have been created with the appropriate level of input from team members and 
others in the organization. Each component should have also been initially reviewed, 
perhaps by a senior team member or by the project manager. The Technical Systems 
Design provides an opportunity to consolidate all of this design work into one document.  

A consolidated document provides value in that others can review the content all at once 
without having to try to gather individual components from various team members. There 
is also value because having all of the design in one place might allow you to catch 
inconsistencies or errors in how components interface with each other.  

On the other hand, the component designs could end up being very lengthy. The value of 
having everything together is lost if the document ends up being hundreds of pages long, 
because then it is really still too hard to place everything in context. If the Technical 
Systems Design is too large, the team might modify the template to include summaries of 
some of the design sections. For instance, the datastore design might show each logical 
datastore and some information about each of them. You might exclude the actual 
datastore layouts and the data dictionary, although the detail should be available for 
review to anyone who is interested and knowledgeable.   

See the LifecycleStep Template Library for a Technical Systems Design template. 
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426.0 Review the Technical Systems 
Design    

Depending on the size of your project, the design of the solution may have been created 
by a number of people with a variety of input from the project team and from inside the 
organization. At various points, client feedback may have been solicited as well. The 
design work has now all been consolidated into the Detailed Technical Design document 
and now it can be reviewed in its entirety. The various design components should have 
been reviewed individually, but now you have an opportunity to see everything together. 
This is the time that you can hold a final Design Review Meeting.  

The purpose of the review is to try to catch any remaining design flaws, including design 
components that are inconsistent, vague or missing entirely. One of the most important 
parts of planning the meeting is to determine the participants. The meeting should include 
knowledgeable team members, but it might also include other specialists in your 
organization, like a database specialist and a representative from the architecture group 
(if you have one). You may also have some of your knowledgeable clients attend if they 
can follow the level of discussion that will take place. In addition, you should have some 
knowledgeable participants that worked on the Analysis Phase to provide insight into 
whether the Design Work seems like it will meet the requirements. (If you are tracing the 
requirements through the lifecycle, you should be able to validate that the design meets 
the requirements as well.) The design document should be circulated to attendees ahead 
of time so that they are not trying to review the content for the first time at the meeting. 
Another possible participant is a senior representative from the people that are 
performing the actual construction. This person may be able to point out any potential 
problems with the design that will make it hard to actually construct.  

The format of the meeting is similar to the prior meeting that reviewed the requirements. 
During the meeting, the design elements should be scanned and discussion takes place on 
any component where attendees have questions or concerns. After a quick discussion, the 
design should be modified appropriately, left alone, or sent back to the team for further 
research. Changes to some elements of the design might have a ripple effect on other 
areas. However, it is important to resolve any problems now, since it will be much harder 
to resolve the same problem further into the lifecycle. If the modifications are major 
enough, the group may need to adjourn and perform a follow-up review in a subsequent 
meeting.  

Questions and areas to consider in the design review include: 

• Does the design incorporate standard components from the development architecture 
and technical architecture (formal or informal)? If not, have appropriate exceptions 
been granted?  

• Does the design appear to be as simple as possible, yet still meet the business 
requirements? Are all of the components necessary to meet the requirements? 

• Does the design appear to be maintainable by the support organization? 

• Will the design allow for future growth and extensions in the future? Is it scalable? 
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• Does the design make use of available reusable components? Are there components 
in this design that can be reused by others? 
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427.0 Create Direction Setting Plans from 
Strategies    

In the Analysis Phase, the project team completed a set of high-level strategy documents 
that help provide the overall direction for testing and implementation, including specific 
guidance for training and data conversion. Large projects might find value in developing 
all of these strategies. Medium-sized projects might find value in some of them. Since 
they are created in the Analysis Phase, they are heavily influenced by client input.  

However, the strategy documents were developed to provide overall guidance. They are 
not written at a detailed enough level to actually be executed. Just as you cannot start 
writing program code directly from the requirements, you can also not start executing 
these key aspects of the project directly from the strategy document. Therefore, the 
strategy document must now be converted into lower-level plans. 

Analysis Design Construct Test Implement 

Training 
Strategy Training Plan Construct 

training material 
Test training 
material 

Implement 
training activities 

Testing Strategy Testing Plan Construct testing 
programs 

Test testing 
components 
Implement 
testing plan 

  

Data Conversion 
Strategy 

Data 
Conversion 
Plan 

Construct data 
conversion 
programs 

Test data 
conversion 
programs 

Implement data 
conversion  
activities 

Implementation 
Strategy 

Implementation 
Plan 

Construct 
implementation 
programs 

Test 
implementation 
programs 

Implement 
implementation 
activities 

If you did not create the higher level strategies, or if you created some, but not all, there 
is still value to planning out these aspects of the project during the Design Phase. You 
should review the strategy documents and add a few sections that will help you set the 
overall context for the lower-level document. There may also be areas where you will 
want to gain client feedback to validate your direction. Then, just create the planning 
documents with a combination of the higher-level guidance at the beginning and the 
lower-level plans at the end.  

427.1 Create Testing Plan 
• Create Initial Test Cases 

427.2 Create Training Plan 

427.3 Create Data Conversion Plan 

427.4 Create Implementation Plan 
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427.1 Create Testing Plan    
In the Analysis Phase, you had an opportunity to create an overall Testing Strategy. This 
strategy provides overall guidance and direction for how the solution will be tested. 
However, just as you cannot start writing code directly from the business requirements, 
you also need to convert the strategy to a lower level of detail before you are ready for 
the testing events to start. That is the purpose of the Testing Plan. 

You can review the Test Phase to see that there are dozens of tests that can be performed. 
If you have a large, complex project, you may need to use quite a few of the tests. 
However, all of the tests will not be applicable to all projects. The Testing Plan is where 
you define the types of tests that will be performed, what the test scenarios look like, 
what the expected results are, how you will track errors, who will test, where will the 
testing will take place, etc.  

Look closely at the detail below that is included in the Testing Plan. Notice that all of this 
information must be provided to perform the testing process. The question again is 
whether you will wait until the Construct Phase (or even the Test Phase itself) to plan 
these details, or whether you will proactively plan for them ahead of time. Creating the 
Testing Plan during the design phase allows you to be prepared for testing before it 
begins and gives you confidence that your solution will be tested appropriately. If you 
create a comprehensive Testing Plan, you will find that all the tactical testing decisions 
have been made. All that is left is to execute the plan you have just created. 

There is a lot of information that can go into the Testing Plan. The main information 
includes: 

• Project Overview. This can be copied from the Project Charter. This is of benefit to 
team members and others that may not have had a chance to review the Project 
Charter.  

• Testing Risks. The Testing Strategy included the overall business risks related to 
testing. The Testing Plan contains any risks associated with the actual testing process. 
For instance, not having enough testing time would be a risk, as would using a testing 
tool for the first time. For each high and medium level risk, describe what you are 
doing to mitigate the potential problem. 

• Testing Schedule. Describe the testing process in as much detail as you know, 
including the dates of testing, who is responsible, how many effort hours are required, 
etc.  

• Testing Design. Describe how the unit tests, integration tests, system tests and 
acceptance tests will be performed. Each testing stage should have its own section in 
the Testing Plan.  

o Identify who is responsible for each stage of the testing process. 

o Determine who will approve the results of each testing stage and how the 
approval will take place. For instance, each developer may approve his or her own 
unit test results, but the project manager may approve the integration test results. 
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o Describe the testing environment in detail, including the techniques and tools to 
be used. Describe the physical environment where the testing will occur and what 
equipment and tools are needed. 

o Describe the testing logistics in some detail. This includes the types of tests to be 
performed, what you are trying to validate, how you will know if you are 
successful, how you will report errors, how the errors will be retested, etc.  

o Note the templates and tools being used. This includes automated testing tools, 
error logs, test cases, use case definitions, etc. Include samples of the various 
forms and templates in the appendices.  

• Defect Management. Describe what happens when an error is discovered. This may 
be different depending on the test. For instance, errors uncovered in Unit Testing 
should just be corrected and retested. Errors uncovered in the System Test may need 
to be documented and addressed as a team. Errors uncovered during Acceptance 
Testing may need to be formally prioritized and tracked, with client involvement and 
signoff after retesting.   

• Tracking and Monitoring. It is important to set up some process to track and 
monitor the status of the testing. This tracking should ensure that all test cases are 
exercised successfully and that the testing has client signoff if necessary. This section 
also describes the metrics that you are collecting and how you will know when a 
testing cycle is complete.  

Your project team can actually start to create the data for the test cases as the cases are 
defined in the Testing Plan. However, creating the actual test data can be done in the 
Construct Phase as well. You can include other information that will help you plan the 
details of the testing process, including any specific testing methodology you are using, 
testing assumptions, testing metrics, etc. 

Client Involvement in the Testing Plan 
If the clients approved the overall Testing Strategy, they do not need to approve the 
Testing Plan. The plan is really more of an internal document that describes the specifics 
of how the testing will be carried out. Of course, some sections of the Testing Plan must 
be communicated to the client, especially portions of the System Test and the User 
Acceptance Test.  

Scaling the Testing Strategy and Plan 
Large projects need to think through the testing process rigorously, starting with the 
Testing Strategy and followed by the Testing Plan. Medium-sized projects can probably 
combine sections of the Testing Strategy into the Testing Plan and get by with one 
document. For small projects, the project manager can probably organize the testing 
process in his/her head and put the appropriate activities directly into the schedule. 
Forms, templates and processes should also be scaled to make sure that they make sense 
based on the size and complexities of the project. 
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427.1.1 Create Initial Test Cases 
Test cases describe logical tests that are needed to validate that the solution works as 
expected and that there are no obvious defects. Test cases are "logical" tests because they 
describe the test that will occur. They do not actually contain the test data. Since they do 
not contain test data, test cases can be created as early as the Analysis Phase. You can 
start to create test cases based on the requirements that you gather, and there is nothing 
wrong with doing so.  

One of the principles of LifecycleStep is that planning or "logical" work is done one 
phase ahead of when the execution takes place. For this reason, the formal process of 
creating the initial test cases is done in the Design Phase (even though it could have been 
done in the Analysis Phase). During the Design Phase, the requirements are transformed 
into a logical solution. The components, screens, reports, databases, etc. are all designed. 
At this point, you should start to define your tests as well. Test cases are used to define 
the tests.  

Each test case should describe how you will validate one feature, function or 
requirement. The test case contains the following information: 

Test case ID. This is the ID of the test case to be used for tracking throughout the testing 
process. If you are tracking requirements, you can use this test case ID to cross-reference 
with the requirement ID.  

Feature / function / requirement to test. Describe the feature, function or requirement 
you are testing. If the requirements are numbered, this can be cross-referenced here as 
well, rather than repeating the requirement again.  

Data or activities required to test. Describe the test data and the input that is required. 
If there are multiple values required to test certain conditions, they can be listed on each 
line. For instance, if you are testing the acceptance of a credit card number, you might 
want to include test data for each of the following: 

• A valid credit card number (probably a dummy number given by the bank) 

• An invalid credit card number 

• A number with too few digits 

• A number with too many digits 

• A number with alphas 

• A number with blanks separating each set of four numbers 

A CC number in an invalid format (blanks or dashes separating the sets of four numbers)  

Expected results. Describe the expected output for each specific condition. 

The initial test cases are described in the Design Phase, but they can continue to be built 
throughout the rest of the lifecycle. These test cases are used to build test data for the 
initial unit tests. Additional test cases can be defined during the construct and unit test 
work. Additional test cases can also be built during integration testing, system testing and 
acceptance testing.  
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See the LifecycleStep Template Library for a Test Case template 
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427.2 Create Training Plan    
If you have a Training Strategy, the Training Plan simply contains the additional details 
required to make the strategy real. If you do not have a strategy, then the Training Plan 
typically has some initial aspects of the strategy to start with, and then quickly gets into 
the details as well. The Training Plan describes the overall curriculum and how each 
piece will be developed and delivered. (The curriculum is based on the high-level 
information in the training Strategy.) You can definitely define the detailed activities 
based on the Training Plan.   

In the Training Strategy document, you described the general curriculum flow, but you 
did not say whether the classes would be developed and delivered. You need to specify 
this further level of detail in the Training Plan. Therefore, basic research needs to be done 
in terms of understanding your internal capabilities, the vendor classes available, self-
teach options, etc.   

The sections of the Training Plan include:  

• Overview. Provide background on what you are doing and why. You cannot assume 
that the reader is already familiar with the Training Strategy, so provide that context 
here as well. Much of the background material can be copied from the Training 
Strategy; however, you should also be clear that this document is going into a lower 
level of detail. 

• Curriculum Design. This is where you describe the actual classes that make up the 
curriculum. The specific aspects of describing the curriculum include: 

o Class name and description 

o Target audience 

o Prerequisites 

o What limitations will you place on class size? 

o How the training will be developed (internally, purchased, webcast, etc.) 

o How the training will be delivered (or purchased). You may consider bringing 
in outside trainers, using vendor classes, coaching sessions, webinars, how-to 
instructions, frequently asked questions, computer-based training, etc.  

• Training infrastructure. This section describes the infrastructure that needs to be in 
place for the training classes to be successfully developed and taught. This could 
include setting up training rooms, expanding current hands-on skills, having facilities 
to hold the classes, etc.  

• Reinforcement. Describe what must happen after the classes, either in terms of 
follow-up training or putting the training to use in actual project initiatives.  

• Timeline. This is definitely not a schedule, but it should give the reader a sense for 
how the training curriculum will be developed and deployed. For instance, you might 
say that basic training will be rolled out on a department-by-department basis over a 
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three month timeframe, followed by three months of offering follow-up training in 
three subjects, followed by six months of specialized training on request.  

After the Training Plan is prepared, you should be able to start developing the 
curriculum. Your Training Strategy and Training Plan provide guidance in terms of the 
training you need to offer and the priority of what gets completed first, second, third, etc. 
The work at this point can be organized into one or more activities or even small projects 
- one for each class or for a related set of classes. Some of this work might be relatively 
small. For instance, you may decide to continue offering a class through a third party that 
you already work with. On the other hand, the development and refinement of a large 
course from scratch would be a big effort - easily a couple hundred hours.   

Using Outside Vendors 
If you are considering using outside vendors to deliver some or all of the training classes, 
you also need to do vendor evaluations. If possible, it would be good to utilize a common 
vendor or a small set of vendors for your training needs. If a vendor organization delivers 
the training, they are going to want to deliver their content as well. Therefore, the 
evaluation must take into account the capabilities of the vendor as well as the strength of 
the classes they offer. The vendor may agree to modify the material somewhat for your 
organization, but you need to be prepared to utilize most of their pre-existing content. 
The work you have done so far allows you to map the capabilities of the vendor to the 
needs of your organization to see which vendor is able to satisfy certain needs or all 
needs.  

Another option is to outsource the building of customized classes to third party vendors. 
This allows you to get exactly what you want and gets your people out of having to 
develop the material. However, having third parties build and teach specialized 
curriculum can get very expensive. You would need to be able to utilize the training on a 
large scale to make this option attractive. If the content were built for you by an outside 
vendor, you would still have the option to deliver the training yourself or utilize the 
vendor in this capacity as well.  

The advantages of preparing and teaching the classes include: 

• Normally, the classes will be less expensive 

• There is more flexibility to teach classes on any day and at any time 

• The classes can be customized to include company standards and processes  

The advantages of using outside classes and vendors include: 

• It saves the internal effort required to build and teach the project management classes, 
freeing the team to focus on other matters 

• Pre-built training classes that conform to industry recognized project management 
standards will be provided 

• Normally, there are experienced teachers who can provide meaningful examples and 
have a good training delivery 
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Of course, delivery of the training curriculum is not an all or nothing proposition. You 
may decide to build and deliver some of the classes and use training vendors to 
supplement in other training areas.   

See the LifecycleStep Template Library for a Training Plan template. 
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427.3 Create Data Conversion Plan    
If you have a Data Conversion Strategy, the Data Conversion Plan simply contains the 
additional details required to make the strategy real. If you do not have a strategy, then 
the Data Conversion Plan typically has some initial aspects of the strategy to start with, 
and then quickly gets into the details as well. The Data Conversion Plan describes the 
detailed approach that you need for data conversion and is written at a level that allows 
the actual activities to be determined and added to the project schedule. Not all projects 
need data conversion strategies and plans. If you have a new solution, for instance, there 
may not be any prior data to convert.  

This is where the tedious work in data conversion is done. This includes identifying the 
exact datastores and data elements that will need to be converted and how the conversion 
will be accomplished. These conversion rules must be specified at some point before the 
new solution can be implemented. It is also likely that an automated tool or a custom 
program will be needed to convert the data. This tool or custom program needs to be 
developed in the Construct Phase, and that will not be possible unless the conversion 
rules are known ahead of time. The more detail you can define now, the less work there 
will be in the later phases of the lifecycle.  

The areas to look at in the Data Conversion Plan include:  

• Overview. Provide background on what you are doing and why. You cannot assume 
that the reader is already familiar with the Data Conversion Strategy, so provide that 
context here as well. Much of the background material can be copied from the Data 
Conversion Strategy; however, you should also be clear that this document is going 
into a lower level of detail. 

• Environment. Use this section to describe the technical and physical environment 
that is needed for data conversion. Areas to consider and document include: 

o What media will you use for data conversion?  Options include optical scanning 
of manual records, bar code reading, or copying files from tape to disk. 

o Describe any special hardware or software needed for data conversion. Will you 
use any special utilities for data scrubbing? 

o Is any special hardware used for data conversion? For instance, will faster 
servers be needed to convert the data than would normally be needed to run the 
application? 

o Does any special physical space need to be available for data conversion? 

• Automated conversions. Define the criteria (rules) for selecting and validating data 
to be converted from the current data sources. There are three approaches for 
applying these validation rules: 

o You can covert only those records that are complete and pass the edit and 
validation rules.  The remaining records will be flagged for manual correction 
and entry. 
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o You can covert only the data elements within the records that pass the integrity 
rules, regardless of whether they will populate the entire record.  Mark the 
incomplete records for manual entry. 

o You can convert the data elements within the record regardless of whether they 
pass the integrity rules or whether the conversion process produces complete 
records in the data collection.  You can then make the data collection unavailable 
until all data can be validated and corrections are manually re-entered. 

Of the three approaches, the first is typically preferred. Use caution if the third option is 
used. If the data does not conform to integrity rules, the converted data collection may 
contain bad data. Substantial effort will then be required to correct the data before it can 
be useful. 

• Manual conversions. Define the manual data rules only if you will be converting 
data from manual sources. 

• Data conversion rules. Identify the data that will be converted and how it will be 
mapped into the target system. The following information should be included in this 
section: 

o The datastore source and target. This identifies the source (original) files, tables 
or database that need to be converted and the names of the target (new) files, 
tables or databases. 

o The data element source and target. Identify each source data element that needs 
to be converted and what the new, converted data element will look like. For 
instance, you may need to convert a customer# element from a numeric field to a 
character.   

• Data conversion process. After the conversion rules have been defined, the 
execution of the program or tool will need to be defined. The entire conversion may 
take place in a single program and a single "run." However, it may take multiple 
programs and multiple runs to complete the effort. For instance, many related files 
may need to be converted on one run, or it is possible that multiple runs will be 
needed to complete the conversion.  

• Testing plan. Describe how the conversion process will be tested and validated 
before the live run occurs.  

• Controls. Describe the details for how the conversion will be validated. It may be 
possible to validate the conversion manually, but it is likely that you will need 
automated tools or custom reports to validate that the conversion took place 
successfully and that no data was lost.  

• Backup and rollback process. The reason that you test the data conversion process 
and that you have controls identified is so that the project team can validate that the 
conversion process worked successfully. However, it is always possible that the live 
data conversion that is run in the Implementation Phase will have problems. Some 
problems can be corrected going forward. In many cases, you are creating new 
datastores, and if there are problems you may just be able to delete them and run the 
conversion again. However, some conversions take place using live datastores. If 
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there are problems with the data conversion, you may have to roll back the 
conversion and restore the prior files. This may or may not be an easy exercise. 
Therefore, your Data Conversion Plan should describe how you will back up the 
original datastores and how you will recover them (if you can) if there are problems.  
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427.4 Create Implementation Plan    
Implementation is one of the key elements in many projects and is actually one of the 
major phases in the traditional waterfall lifecycle. In some projects, the implementation 
could be much more complex than the rest of the project. If you have an Implementation 
Strategy, the Implementation Plan simply contains the additional details required to make 
the strategy real. If you do not have a strategy, then the Implementation Plan typically 
begins with some initial aspects of the strategy and then quickly gets into the details. The 
Implementation Plan is used to lay out the details for implementing the solution. It is not 
written at the level of the schedule details, although you should be able to complete the 
schedule activities from the content in the Implementation Plan.  

You cannot wait until the Implementation Phase to decide on the details of 
implementation for a large project. It is too late to start thinking about implementation at 
that time. You should put together the Implementation Plan during the Design Phase and 
then start working on the implementation deliverables during the Construct and Test 
Phase. 

Areas to consider for the Implementation Plan include:  

• Communication. Identify the specific organizations involved and affected by 
implementation and how you will communicate with them. This includes the people 
involved from the project team, the specific people you will communicate with in the 
other organizations, and what the communication medium will be (meeting, email, 
phone, etc.).  

• Production Implementation Standards. At some point, your software application is 
going to need to be moved to the production environment where it becomes “live”. 
Now is the time to determine if your organization has any standards, guidelines or 
policies that govern the move to production. You may not need to actually describe 
all of the processes in this section, but you should reference the process that needs to 
be followed. Once you understand the process to move a solution to production, you 
are in a position to make sure that all of the details are resolved and ready by the time 
the actual installation occurs.    

• Roles and responsibilities. Describe the major people involved and their roles. For 
instance, the project manager may have overall responsibility, but there may be a 
specific Implementation Manager responsible for coordinating the details of this 
work. The client organization may also have a key contact. If you use a separate 
organization to promote the solution into the production environment, they should be 
mentioned here as well.  

• Dependences. Describe any dependencies, constraints or other external factors that 
should be taken into account during implementation. This could include completing a 
final implementation review meeting to receive a go / no go, completing the prior 
production cycle, ensuring that third-party companies are ready, etc.   

• Technical approach. Describe the process that will be used for implementation. This 
section should describe how the modules will be packaged, what software is used for 
the implementation, the platforms that will need to be deployed to, whether any user 
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involvement is required, etc. In other words, this section is used to describe the details 
of the implementation so that everything is thought through ahead of time and the 
schedule can be laid out next.  

• Implementation schedule. Define the overall implementation schedule. This 
schedule will identify the major events, important dates, who is responsible and the 
projected outcome. You are not trying to build the detailed schedule here, but you are 
trying to communicate very specifically what the timeline is. This timeline will 
address how the implementation will occur and whether it will happen all at once or 
in phases. If this is a new release to an existing solution, there may be a specific 
release process that you utilize that should be mentioned here as well.  

• Backup and rollback plan. In the Implementation Strategy, you defined the overall 
approach that you would take if there were implementation problems. In some 
instances, you might choose to back the new solution out of production. In other 
instances, you don't have that option. In the Implementation Plan, you should describe 
the process that you would use to back up the solution and the environment. You 
should also describe in some detail the work that would be required to roll the 
solution back out of production if there are problems (and if the rollback is an option). 
Again, this is not as detailed as the actual schedule activities. However, you should 
describe the criteria that would require rollback, who would be responsible, how it 
would proceed and the impact (if any) on the client.  
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428.0 Re-plan for the Remainder of the 
Project 

One of the basic tenets of LifecycleStep is to push as much of the planning work as 
possible toward the beginning of the project. Planning early means that the ultimate 
execution of the work will go much more smoothly. When the project started, the project 
manager defined the project and planned the work. This resulted in a Project Charter 
document and a schedule. All things being equal, the Project Charter document will not 
need to be updated during the project unless there are high-level changes to deliverables, 
scope, budget, etc. However, the project schedule is always a work in progress. Since the 
schedule is written at a detailed level, it is not possible to define all of the activities too 
far in the future.  

Now that you are at the end of the Design Phase, however, you definitely have enough 
information to validate the schedule for the Construct Phase. Even if the construct effort 
is itself very large, you should be able to plan out a 90-day window to a fair degree of 
certainty. As you are firming up the detailed deliverables of the Design Phase, you should 
be able to start planning, or re-planning, the Construct Phase. This approach is much 
better than waiting until the Design Phase is totally complete. If you wait for the 
Construct Phase to start before you start to plan out the work in detail, you may have 
resources idle or not assigned to the most critical work. If you don't re-plan the work, you 
also will not have a good estimated end date and estimated cost for the remainder of the 
work. Both of these estimates are needed as part of the exit / entry criteria when you next 
obtain permission to proceed. The project manager needs to re-plan the remainder of the 
project while the Design work is being completed. This is not an activity that stands out 
on its own because you cannot keep the rest of the team idle while the re-planning takes 
place.  

The following table provides perspective on the level of planning that needs to take place 
at the end of each phase. 

  2) Your schedule and estimates for the remaining work effort 
should be ... 

1) When you 
have completed 
... 

Analysis Phase Design Phase Construct / Test 
Phases 

Implement 
Phase 

Initial Planning Detailed Vague Best guess Best guess 

Analysis Phase Complete Detailed Vague Best guess 

Design Phase Complete Complete Detailed Pretty good 

Construct / Test 
Phase Complete Complete Complete Detailed 
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By the time of the final meeting to obtain permission to proceed, the project manager 
should have detailed the work in the Construct and Test Phases and made a best guess 
schedule for the remaining phases. The project manager should also determine the actual 
spending for the project to date and come up with a revised estimate to complete the 
work. This information will be a part of the exit and entry criteria when you seek 
approval to proceed.    
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429.0 Obtain Approval to Proceed    
At the completion of a major project phase, the team should take a short pause to ensure 
that the prior work was completed successfully and that the project team and the client 
are ready to proceed to the next major phase. Sometimes these criteria are called exit and 
entry criteria, or "gates". This checkpoint allows you to validate where the project is and 
ensure everyone is ready to proceed. The basic checkpoints and questions tend to be 
similar from phase to phase, and even from project to project. Therefore, they tend to be 
good candidates for a checklist. Any final reviews at this time tend to be Quality 
Assurance related, since they are focused more on the processes completed rather than 
any specific deliverables. The specific deliverable reviews should have been completed 
earlier. 

Obtaining formal approval to proceed is important for a couple reasons. 

• The team needs to make sure that it does not get ahead of itself. For instance, if you 
begin the Construct Phase without having the design work finalized, you may end up 
constructing the solution to the wrong specifications, and you may have to spend 
effort and money on rework.  

• You need to ensure that you still have sponsorship, budget and resources. Taking a 
checkpoint and obtaining formal approval to proceed will validate that the project is 
still valid and that you expect that you will have the resources you need to complete 
the remainder of the work. If you proceed without formal approval, you may end up 
wasting resources on work that no longer has a high-enough priority to proceed. Since 
the Design Phase is still early in the project, it is vital to ensure you have continued 
support in place before you get into the remainder of the project work. 

The final approval to proceed usually takes place in a meeting with the project manager, 
sponsor and other senior stakeholders. The agenda of the meeting would be something 
like the following: 

• Validate the purpose of the meeting 

• Review Exit Criteria for the phase 

o Validate the state of the Technical Systems Design. A client approval is not 
necessary since this is a project team document and is written at a level that the 
client may not understand.  

o Validate other deliverables. These may or may not need to be approved. The 
Training Plan can be understood by the client and could be approved. Other 
documents may be written with a level of detail that the client may not be able to 
validate. 

 Testing Plan 

 Training Plan 

 Data Conversion Plan 

 Implementation Plan 
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• Review budget 

• Review any outstanding work from this phase 

• Review entry criteria for the next phase 

o Validate estimates for the remainder of the work 

o Validate business case for the project is still valid 

o Validate resource availability for the remainder of the project 

o Validate sponsorship is still in place 

o Validate high-level plan for next phase 

• Obtain official approval to proceed 
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430.0 Construct Phase 

 
Depending on your point of view, the Construct Phase is where the "rubber meets the 
road." This is the point in the project when you actually start to construct the solution. In 
an IT development project, this is the time to start writing program code. If you followed 
the LifecycleStep process so far, your construct team has a lot of guidance. They have a 
complete set of design specifications showing how the application should be structured 
and organized. They have design specifications for all screens, reports and programs. At 
this point, then, the project manager should be able to start handing out the various design 
specifications and the construct team can start to build the solution. 

Of course, different projects are going to execute the Analysis and Design Phases in 
different manners. If some of the design work appeared trivial, it may have been 
bypassed with the assumption that the construct team will be able to figure it out. For 
instance, if your organization has a good set of predefined screen layouts and screen 
standards, perhaps the screens were not formally defined for your solution. The designers 
may have confidence that the constructors can use the organization standards to easily 
build the required screens. 

Likewise, on many teams, the same people are doing both the design and construct work. 
In many cases, the team members feel it is redundant to spend too much time on detailed 
design specifications since they will be the ones receiving the design specs anyway. 
While the detailed design specifications would be valuable when turning over the work to 
a separate group of people doing construction, they are not as valuable if the same people 
are on both the creating and receiving end.  

You will note from the outline below that there are a few activities completed during the 
Construct Phase that are not directly related to programming. First, the initial unit testing 
is considered a part of Construct. Even if you have a separate group that will do the 
detailed testing, the original people constructing each component should also make sure 
that the component passes a simple unit test. Unit testing validates that the component 
appears to meet the minimum requirements for features and functionality and does not 
contain any known and obvious bugs.  

The Construct Phase is also where you will create support documentation such as a 
Disaster Recovery Manual and User's Manual. In essence, these documents are also being 
"constructed," and so the logical place to create them is the Construction Phase. 
Depending on the type of document, the support material can also be tested in the Test 
Phase and then executed or implemented in the Implementation Phase.  
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Lastly, there is some construction work going on that is not directly related to the 
solution, but is related to the needs of the lifecycle. For instance, you may need to 
construct some components to assist in the testing process. It is also likely that you will 
need some custom programs written to support the data conversion requirements. You 
may also need to create some training content. These four areas started off with strategy 
documents, which were further developed into lower level plans. Now any supporting 
material will be constructed in this current phase so that it will be ready to be tested and 
executed in the rest of the lifecycle. It is too late, for instance, to be creating training 
content in the Implementation Phase. You need to execute training at that point. The 
training needs to be created now and tested in the Test Phase, perhaps through an initial 
pilot class. 

Now that you are in the Construct Phase, you need to understand how you are going to 
manage all of the components you are creating. The components are stored, organized 
and tracked using a source code management tool. Although your analysis and design 
components may need to be managed as well, in the Construct Phase, it is vital to do so. 
See 430.1 Source Code Management for more details. If you are tracing requirements 
from the Analysis Phase, you must continue to do so now as well in the Construct Phase. 
Continuing the tracking process is described in 430.2 Tracing Requirements. Depending 
on your Implementation Plan, many solutions will be turned over to a support 
organization after implementation. If you have not done so already, now is the time to 
make sure that the support organization starts to get involved in the project. See 430.3 
Get the Support Organization Involved for more details.  

431.0 Validate Standards and Guidelines 

433.0 Construct the Solution 
• 433.3 Construct the Solution - Program Components 

o 433.3.1 Use Caution When Downloading Components from the Web 
• 433.5 Construct the Solution - Reusable Components 
• 433.10 Construct the Solution - Physical Datastores 

434.0 Unit Test the Components 

435.0 Review the Components 

• 435.1 Code Reviews 

436.0 Construct Support Documentation 
• 436.1 Create Application Maintenance Manual 
• 436.2 Create User's Manual 
• 436.3 Create Disaster Recovery Plan 
• 436.4 Create Service Level Agreement  

437.0 Construct Misc Elements of Solution 
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• 437.1 Construct Testing Environment and Data 
• 437.2 Create Training Content 
• 437.3 Construct Data Conversion Components 
• 437.4 Construct Implementation Components 

438.0 Re-plan for the Remainder of the Project 

439.0 Obtain Approval to Proceed 

Supporting Templates 
Application Maintenance Manual 

User's Manual 

Disaster Recovery Manual 

Service Level Agreement 
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430.1 Source Code Management 
You know that just one complex software application consists of hundreds, if not 
thousands, of individual software programs, screens, files and other components. These 
components must be tied together into a precise configuration for the application to work 
correctly. Of course, development work is typically done in teams, which further 
complicates the development environment. The larger and more complex the application, 
the more team members will be involved. At any given time, there may be developers 
enhancing existing components, building new components, and fixing other components 
that are not working correctly.  

Think about the problems that can arise in this type of environment. First of all, in a 
complex environment, it’s likely that components will be stored in the wrong place and 
will be hard to find when needed. Components can be lost or deleted accidentally. It 
would also be easy for two people to be working on the same component simultaneously, 
which would cause one person’s changes to be overridden when the second set of 
changes are placed into production. If problems arise in an application, it would also be 
difficult to determine exactly what has changed since it was last in use and ran fine.  

It might be possible to manage some aspects of source code manually, but true source 
code management requires the use of a tool. The source code management tool provides a 
structured environment where the components needed for an application can be stored. 
This tool manages the multitude of components to ensure that they are secure, protected, 
and organized. The components are stored in a library or repository and are tracked from 
the time they are created until they are deleted or archived. The tool uses versioning to 
keep track of every time the component has been updated and saves the changes in case 
you have a problem and need to revert back to a prior version. The tool also provides a 
check-out/check-in function to ensure that only one valid copy of the component can be 
worked on at any given time. 

Some of the benefits of defining and adhering to change management standards and 
guidelines are:  

• Protecting the integrity and security of source code. 

• Ensuring applications are not put into production prematurely or without 
authorization by requiring production moves to be approved by a third party 
approver. 

• Allowing components to be tracked so that you can see what the state of different 
versions is at any given time. 

• Providing the ability to back out production moves if problems occur. 

• Reducing the likelihood of negatively impacting other applications. 

If you are using a source code management tool, the following processes can be a part of 
your software change control policy: 
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• Change Initiation and Tracking. The process for initiating software changes, 
tracking the change request through all necessary approvals, and capturing an 
ongoing log of all changes. 

• Version Control. A standard process to manage and control software changes.   
Version control covers:  

o Protection of production software versions (as well as other versions) while 
modifications are made. 

o Capture of historical record of software retrievals and changes made. 

o Enforcement of a standard approval process. 

• Production Turnover. The activities associated with promotion of software into 
production. This includes both the initial and all subsequent moves to production. 
This entire process can be enforced through a source code management tool. 

• Software Distribution. The distribution, logging, tracking, synchronization, and 
verification (of successful distribution) of software into the targeted production 
environment. 

The source code management process is similar to how a traditional library works. One 
person checks a book out. Another person must wait for the book to be returned and 
checked in before he or she can check the book out him/herself. The tool will also keep 
track of whether a component is in production, test, development, or archived status. All 
of these features help make the software components secure and stable. The cost of 
purchasing and utilizing the tool is more than offset by the gains in productivity 
associated with ensuring that the development components are secure, stable, available, 
and recoverable. 
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430.2 Tracing Requirements through 
Construct 

Traceability refers to the ability to trace, or track, requirements throughout the lifecycle 
and into the final solution. Tracking requirements through the project ensures that all 
requirements are considered as a part of design, all requirements are built into the 
solution, all requirements are tested and all requirements are implemented in the final 
solution. Likewise, the process also ensures that features and functions that are not a part 
of the agreed upon requirements are not designed and built into the final solution.   

If you want to trace requirements through the Construct Phase, you must have already 
been tracking them through Analysis and Design. If you have, then you can track them 
further into the actual components that are now being constructed. In fact, this is an easy 
step in the Construct Phase, since the Design elements directly relate to Construct 
components and you should easily be able to map the requirements from Design to 
Construct.  

The easiest way to create a link between your requirements and other development 
elements (like use cases, design elements and test cases) is by developing a Traceability 
Matrix. The Traceability Matrix provides a quick glance at all of the requirements and 
validates that they are being considered throughout the rest of the lifecycle. The matrix is 
originally created in the Analysis Phase; however, it is also updated through the change 
control process whenever requirements are added, deleted or modified.  

The simplest way to do the tracking is by just validating that the requirements have been 
accounted for in the Construct Phase. For instance, something like the following table 
might do. 

Requirement Design Construct Test 

TAB-001 X X X 

TAB-002 X X   

TAB-003 X X   

The "X" in each box validates that each particular requirement was accounted for in each 
phase. In the example above, for instance, the first requirement has been designed for, 
constructed and tested. The second and third requirements have not yet been tested. In a 
similar manner, the project phase could be further subdivided. For instance, the Test 
Phase could be subdivided into Unit Test, Integration Test, System Test and User 
Acceptance test.  

The more sophisticated approach is to assign a tracking number to each design 
component, including screens, reports, reusable components, programs, etc. This tracking 
scheme will allow you to map the requirements into the specific design elements where 
they are accounted for.    
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Requirement Design Element Construct 
Component Test Case 

TAB-001 D-APR607P C-APR607P T-004-01 

TAB-002 D-ARX607P C-ARX607P T-004-09, T-004-15 

TAB-003 D-APC103D 
D-APC103E 

C-APC103D 
C-APC103E T-004-22 

This tracking scheme requires the team to keep track of more details as the requirements 
are proceeding through the lifecycle. However, you also have more audit ability. If you 
want to actually track how a requirement proceeds through the lifecycle, you can identify 
the initial requirement, the design element, the component that contains the code for the 
requirement and the particular test case that ensured that the requirement worked 
correctly.  

Once you have the traceability process defined, you can cross-reference your project 
work two ways. First, you can validate that all of the requirements are being carried 
forward into subsequent phases of the project. If you find that multiple components in the 
same phase are associated with a single requirement, it may be a sign that you have 
duplicate and redundant work going on. Likewise, you can look at your subsequent 
components and see whether they map back to the requirements. For instance, if you are 
doing tests that don't relate back to requirements, you may be testing for features that are 
not necessary. Other benefits of tracking requirements include: 

• Documentation for enhancements. Over time, enhancements will probably be made 
to the business features and functionality of the solution. The enhancements will 
typically be completed sooner if the developer can easily track the modified features 
and functions to the appropriate components that might be affected.  

• Documentation for the support team. The support team is not going to have the full 
knowledge of how all of the requirements are implemented in the final solution. The 
Traceability Matrix will be especially helpful when the support team is tracking down 
bugs, since they will have an easier time isolating the affected components.  

• Reuse. Having access to information that traces requirements, design, coding and 
testing can help similar solutions in the future reuse components from this solution.  

One word of caution, however - if the support team does not keep the Requirements 
Traceability Matrix updated, it will quickly become useless. The support team will not 
utilize the matrix if it is not reliable, even if they are the ones that caused it to be 
unreliable to begin with.  
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430.3 Get the Support Organization 
Involved 

Application support is the type of work required to keep the business solutions 
functioning properly. This includes systems like Accounts Payable, Payroll, Customer 
Relationship Management, Inventory, etc. It does not include work such as supporting 
phone lines, operating systems or hardware. (These are also support functions, but they 
are not “application” support.) 

Even though all companies perform support, there are many ways for the organization to 
be structured. You could have a dedicated group(s) that does nothing but application 
support. You could also have a group(s) that performs the support function, as well as 
discretionary enhancements and projects. Usually the organization structure is based on 
size. If your company is large enough, you will typically have specialists that work only 
on application support, and perhaps small enhancements. As companies get smaller, it is 
more common to see the same people work on support and projects, since they do not 
have enough people to specialize in one or the other. 

In general, the support organization produces very few deliverables. Your support group 
may produce deliverables, but when you do, you are typically performing in an 
enhancement, project or management capacity. In fact, it might be argued that the support 
function actually produces no deliverables. In general, support services can include the 
following: 

• Responding to production emergencies, including applications that are down, as well 
as applications that are running but have a substantial logic errors  

• Assisting users / answering questions  

• Responding to environment changes  

• Trivial software/hardware upgrades and changes  

• Assisting with business processes  

• Communicating with the client  

• Cross training  

• Documentation updates  

It is hard to overstate the importance of application support. If a project team has trouble 
and delivers late, they may have some embarrassment. However, if a production 
application is down, your business processes may have stopped as well. The entire 
company may be affected.  

Cross Training with the Support Staff 
If the support organization is going to support the solution after implementation, they are 
going to need to know something about it. You cannot expect the support group to be 
effective if you wait until the end of the project and throw it over the wall to them after 
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implementation. There are a number of alternatives for how this solution knowledge gets 
seeded into the support group.  

Perhaps the best approach is to have project team members transition to the support 
group. After the project is completed, the remaining team members may be out of work 
and will need to find new assignments. However, in some cases, one or more of the 
remaining team members actually moves into the support group to support this solution. 
This may be a long-term situation or for the short-term while other members of the 
support team are getting up to speed. A similar situation occurs if your organization can 
assign support staff to the project and then have them transition back to support once the 
solution is implemented. This is similar to the prior approach except that the people 
transitioning to support came from there originally. 

The prior approaches are perhaps the best from a transition standpoint because they allow 
one or more people with very detailed knowledge of the solution to be responsible for it 
in the support group. However, it is rare that you have that luxury. For instance, usually 
you will find that the support group is too busy to be able to free one or more people up 
to work on a project. The more typical approach is to get the support team involved on a 
part-time basis and provide as much cross-training to them as possible.  

Cross-training with the support staff sounds easy, but it can be hard to accomplish 
effectively. You still have the problem of trying to get people's time. When the project is 
in the Analysis Phase, the support staff finds it hard to have a sense of urgency about 
getting involved in the project. They have a great sense of urgency during 
Implementation, but by then it is too late.  

Instead, a good approach is to get the support staff engaged in the Design Phase. 
Typically, you do not need to cross-train the entire support group. Normally the 
interested parties (support team, project manager, client, etc.) determine how much 
support they think the solution will need after turnover and over time. Based on that 
agreed-upon level of support, a plan should also emerge as to how to get the appropriate 
people cross-trained. Here are some of the areas to consider: 

• Invite the support staff (the identified support members) to status meetings. This 
will allow them to get a sense for the shape of the project, the errors encountered, the 
client's level of expertise, etc. 

• Make sure they understand the technical architecture. There will be support 
problems if the solution is implemented using technology that the support team is 
unfamiliar with. The support staff should understand the technology requirements to 
support the solution. If there are areas they do not know, they will need to look into 
training options. 

• Invite them to training. If there is any training held on the solution, invite the 
support staff so that they have a similar understanding of how the application works 
and the overall features and functions. 

• Have them at review meetings. If the project team schedules design reviews or 
program reviews, invite the support staff. This is a great opportunity to get familiar 
with some of the solution details. 
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• Give them copies of all relevant documentation. Even if the support team does not 
attend walkthroughs and status meetings, they should at least have access to all of the 
relevant documentation such as the User’s Manual, technical architecture, Disaster 
Recovery Plan, etc.  

• Get them involved in validating test results. The support staff may not be able to 
participate in the hands-on construction work, but they can be involved in the 
validation of test results. Again, this will get them familiar with the technical details 
of the solution.  

• Create an Application Maintenance Manual (AMM). The AMM contains useful 
information such as where the component libraries are, what databases and tables are 
used, the overall program processing, etc. There may be useful information like this 
to compile and give to the support staff so that they can have it as a reference when 
problems and questions arise.  

• Give them opportunities to be hands-on, if possible. Usually it is not easy to move 
support staff over to a project. However, sometimes it is - even on a part-time basis. 
Working with a solution is the best way to gain comfort and familiarity.  

The actual implementation and turnover process is defined at a high level in the 
Implementation Strategy and the Implementation Plan. For more information on the 
application support function, see www.SupportStep.com.  
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431.0 Validate Standards and Guidelines 
In the Analysis Phase, you looked at any formal and informal architectures that exist in 
the organization. Architectures provide overall guidance on the types of methodology, 
development model and technology to utilize on your project. At a lower level, the 
project team should also be aware of any formal and informal technical standards and 
guidelines that exist. Standards are the technical rules that must be followed unless a 
formal exception is granted. Guidelines refer to the technical rules that should be 
followed; however, the project team has the discretion to do something else if they have a 
good reason. 

The Design Team has already created the overall solution design, taking into account the 
organization standards on technology, naming conventions, screen and report layouts, etc. 
During the Construct Phase, the potential standards and guidelines are at an even lower 
level and will relate to how you construct your components. Examples of the types of 
standards at this level include:  

• Programming techniques. This includes things like not using “go to” logic or 
always being able to handle a case where there is null input (no input records). 
Techniques could also include standards on whether it is acceptable to place invisible 
fields on screens to save values or whether you are allowed to pass potentially 
sensitive data in a URL string from one program to another. These are techniques 
because they represent a certain method or style of programming and there are 
alternatives.  

• Program structure. This determines the general layout of the programs so that 
anyone picking up a program will have a general sense for how the program is 
structured. This includes standards such as specifying variables first before 
procedural logic and modularizing the components so that each unique function is 
contained in its own component. 

• Documentation. A general rule is that you should document your code heavily since 
these comments typically become the most reliable measures of what a component is 
doing. However, you may have standards that are statements, like each program 
should have a general comment at the beginning that describes the overall function. 

• Data access standards. This would include standards on how input and output calls 
are made and the standard condition codes to check after each call to ensure success. 
There may also be standards on how often (if ever) you should issue database 
commits and checkpoints. 

• Common components and processing logic. You may have standards that specify 
the use of certain components for certain features. For instance, your screen design 
may designate a common look-and-feel standard for your company. In the Construct 
Phase, you may find that these look-and-feel standards are accomplished through the 
use of a standard set of screen components and graphics. Likewise, you may have a 
design for a login screen. You may find a specific standard that describes how the 
userid/password process should work, and perhaps you may even find a standard 
reusable component that enforced the standard process. 
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Creating Project Standards 
Depending on the types of organizational standards that you find, the project team may 
also create project standards to help guide the construction effort. For instance, if you do 
not find organizational standards for program structure, you might want to define a set 
that everyone on your project team will use. You might also create new standards. For 
instance, you may have a common data validation routine that is required in a number of 
places. You could create the routine once and have everyone else use that standard 
routine. These will at least result in efficiencies for this project, even if the efficiencies 
cannot be leveraged on an organization-wide basis.  

Challenges to Standards 
There are two levels of standards - organizational standards and project standards. There 
are times when individual standards do not appear to result in an optimal solution for the 
project team. If the standard in question is a project standard, then the remedy may be 
simple. The challenge can be surfaced to the appropriate members of the project team, 
and the standard can be modified or validated, or an exception may be granted. If the 
standard is modified, then the entire team will now be subject to the revised standard. 
Prior work may or may not have to change as a result of a change to standard. If the 
standard is reinforced, then the standard still exists. If this is a problem to the team 
member who brought the challenge, an issue should be raised through the issues 
management process. Lastly, it is possible that the general standard may be reinforced, 
but the special circumstances relating to the challenge may result in an exception being 
made to the standard for that instance only. The standard would still be in effect for the 
rest of the team.  

Challenges to organizational standards follow the same basic path. However, since the 
standard is outside of team control, the resolutions are typically harder to address and 
resolve. It may be harder, for instance, to get a standard changed, since the impact is 
much broader than your one project team. It is possible that a good case for a challenge 
will result in an exception being granted. In most instances, however, the organization 
standard will be reinforced. Reinforcement is necessary because many standards are for 
the good of the entire environment, even if they result in a less than optimal solution for 
any individual project team. Standards usually don't result in major issues for a project. If 
there are challenges, they are typically the result of having an alternative that will work 
marginally better for that one project.    

Your Project Responsibility 
From a project perspective, each team should validate the following areas before 
proceeding with the solution construction. 

1. Determine whether any standards and guidelines exist that affect the construction of 
your solution. These may not all be specifically construct-related. However, if they 
affect the Construct Phase or the remainder of the lifecycle, they should be 
understood and accounted for. Build the standards into your solution, and take any 
guidelines into account.  
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2. Depending on the organizational standards and guidelines you uncover, the project 
team may need to create additional standards to govern the construction process and 
the remainder of the lifecycle.  

3. If you discover standards that do not seem to work for your project, determine the 
appropriate appeal procedure to see if you can receive an exception. If you cannot, 
and the standard appears to negatively impact your project, you should raise an issue 
at this time. 
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433.0 Construct the Solution 
The Analysis Phase was heavily focused on the client and stakeholders. The Design 
Phase is focused on the project team and includes the work required to design the 
solution. After the Design Phase, you should have a specific set of specifications that 
represent a logical view of the solution.  

The Construct Phase is the time to actually build the solution. If you are working on an IT 
application development program, this is going to include the construction of screens, 
reports, programs, databases, etc. If the design work is completed successfully, then the 
work effort in the Construct Phase should be reduced, since at that point, the Construct 
Team is basically just following the design that is already laid out.  

433.3 Construct the Solution - Program Components 
433.5 Construct the Solution - Reusable Components 
433.10 Construct the Solution - Physical Datastores 
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433.3 Construct the Solution – Program 
Components 

LifecycleStep shows the process associated with the Construct Phase - for instance 
showing the general order of the work and the deliverables to produce. However, 
LifecycleStep is not a how-to for programming. The nuances and techniques of 
programming can vary widely from language to language. The programming advice for 
the Cobol II language would probably not be appropriate for the Java, C++ and Visual 
Basic languages.  However, there are some general techniques and best practices to keep 
in mind when you are constructing the application.  

Modularize Your Components 
In the distant past, it was not uncommon to see programs that contained thousands of 
lines of code to complete one entire transaction or to even represent an entire application. 
This has proven to be a poor programming technique. Generally, it is better to isolate 
each major logical component into its own physical component as well. This provides 
much more flexibility in terms of modifications and extensibility. Changes can be 
isolated to the particular components that need to be changed, rather than a monolithic 
program where 99% of the code is not applicable. It is also easier to troubleshoot 
problems and isolate them in the particular component that is affected. Smaller programs 
are also much easier to understand. Smaller programs give you more ability for reuse, 
since certain features and functions can be reused using specific components rather than 
having many functions smashed together in one program. If design specifications were 
created in your Design Phase, this modularity may have already been designed into the 
solution.   

Avoid Duplication of Code 
Many features and functions are needed a number of times in a solution. If at all possible, 
these should be isolated into separate components that can be called whenever that 
particular feature or function is needed. This is much better than the alternative of 
embedding the duplicate code in multiple modules. Again, you get the benefits of 
modularization. If the feature or function needs to be modified, it is much easier to make 
the change in one place rather than having to find all of the occurrences of that code in 
multiple components. Likewise, if the code is used repetitively by your solution, it may 
be a candidate for reuse by other solutions as well.  

Document Your Code 
This should go without saying and yet it still is a weakness in many programs. The 
general rule is to place a comment at the beginning of the program that describes the 
component and generally what it does. If you have design specifications, this comment 
can come from there. Next, add specific documents that describe anything that will help a 
future support programmer understand what you did and why. There are many ways to 
lay out the programming code to meet any particular requirement. The way that you 
choose to write your code may be different than the way another person might do the 
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same thing. The logic paths that make great sense to you might seem cumbersome and 
counter-intuitive to another programmer. 

Also be sure to add comments for any special techniques or anything else out of the 
ordinary. You may encounter a problem trying to implement a straightforward coding 
technique and you may be forced to program a workaround, or a modified version of 
what would be expected. Don't expect the next person to understand what you did and 
why. Document it.  

Make Sure the Program is Easy to Maintain 
This is a culmination of many of the other best practices on this page. It may be true that 
the primary purpose of constructing the solution is for it to meet the requirements and 
expectations of the client. However, code that meets that criteria but cannot be easily 
understood and maintained is not a long-term bargain for the client. Remember that your 
project has a finite end date, but your code may need to be supported for years and years. 
Make sure that you are using straightforward and logical techniques, modularize the work 
and document appropriately. Try to avoid complexity and choose simple techniques when 
at all possible. This will help make the solution easy to maintain over the long term.  

Be Considerate with Variable and Component Names 
Some programmers like to define variables with exotic names or names with some 
personal meaning to the developer. However, this is not a good example of "ego-less" 
programming. Keep the variable names relevant to their purpose in the program. Exotic 
names may sound cute and allow you to have an inside laugh, but they can make the 
support programmers anything but happy as they try to decipher what variables names 
like "spock1", "ginger", "fubar2" and "theforce3" mean. 

This same best practice applies to all names that you have discretion over, including 
names of data elements, names of components, etc. In all cases, try to make the name 
relevant to the function that it represents.  

Use Indentation and Easy-to-Read Formatting 
Many programming tools will indent lines of code to make them more readable. This is 
especially helpful when nesting "If" statements and "do" loops. If you are not using a tool 
that provides formatting, you should make a conscious effort to do it yourself. Again, this 
is an example of making the program more maintainable over the long-term.  

Handle Errors Gracefully  
Designing a good program means that the program correctly does what it is supposed to 
do and that it also behaves well when the unexpected occurs. This includes trapping 
errors and recovering gracefully, continuing the process with minimal damage if possible. 
You want to ensure your code does not blow up with cryptic messages to the user. 

Reuse as Much as Possible 
Much of what you build could be a potential artifact that can be reused again at a later 
time. Reuse is good. There are many component libraries on the web that can save you 
countless hours of having to develop everything from scratch. However, use some 
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caution as well. See 433.3.1 Use Caution When Downloading Components from the 
Web for more details.  

Consider XML for Handling Integrating Applications 
Integrating applications is a challenge that most organizations face. It’s actually a good 
challenge, given the alternative. In fact, you want your applications talking to each other.  

Integration comes into play when you are developing new (or revising) applications that 
need to talk to other applications. In the development world, you might be surprised if 
you isolate the amount of time and effort that is associated with integration. Depending 
on the application, you could spend a substantial amount of the project dealing with 
integrating your application with the others in the shop. Integration is not just a construct 
and test issue. You need to deal with integration in your analysis and design as well. 
XML may help simplify the application integration problem. Read 433.3.2 Overview of 
XML for more details.   
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433.3.1 Use Caution When Downloading 
Components from the Web 

Any developer who has surfed the Internet knows that there is a large amount of 
development material available for free. This content includes packaged components that 
perform a certain function and even smaller “snippets” that only contain sections of code 
that perform some specific action. Some websites contain hundreds or thousands of these 
downloadable code components.   

If you find something on the Internet that you want for personal use, the only caution is 
the typical “buyer beware”. However, you need to be especially cautious if you download 
material for your business programming. The implications of problems with downloaded 
material on your personal machine are that you will be inconvenienced. Perhaps the worst 
case is that you have to restore your operating system from the backup if a major problem 
or a virus is discovered.  

On the other hand, the implication of problems in your business development can be far 
reaching. If the software is used internally, you may have downtime and a very mad set 
of users. If the software is used at customer locations, the consequences could be 
disastrous. 

The benefits of using code off the web are straightforward. You get to reuse something 
that is already developed and tested (a good thing). This saves you development time and 
cost. You also get the benefit of functionality in areas that you may not have the expertise 
to create yourself. These are probably the two major reasons that people download and 
utilize components from the web. 

There are risks to using this content as well. (This does not include components from 
vendors or from component libraries your company is licensed to use.) Some of them are 
obvious, but some might surprise you. 

1. The code may contain a virus. This is one that you have to worry about if you are 
pulling components or executables from the web. This may not necessarily be a 
concern if you get the component from a reputable site. For instance, the chances of 
getting a virus from the Microsoft or Oracle website are pretty slim. Even the major 
name download libraries, such as CNET.com, are unlikely to contain viruses. 
However, if you pull code from individual websites, or more generic posting boards, 
you always have this risk. The biggest risk is that the virus will activate at a later date, 
when your program is in production, so that you may not catch it during the testing 
process. 

2. The code has flaws. You may think you are downloading a component that is going 
to perform a function that will save you time. However, during the testing process, 
you could discover that the component does not work as advertised or does not work 
as you expect. The code may also have bugs. Bugs are not as serious as viruses, but 
they are still a development problem, especially since you may have a limited ability 
to troubleshoot a component. You then have to spend much more time fixing the 
problem and ultimately replacing the component anyway.  
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3. The code may expire. A downloaded component may work perfectly. However, the 
use of a component may expire. There may be a free trial period after which you 
might need to pay. You may also have to pay a yearly maintenance fee. The 
component may be smart enough to turn itself off after some period if a fee is not 
paid and an activation code is not renewed.   

4. The code may break something else in the environment. This is a common 
problem that is encountered when developers upgrade software versions directly from 
the web. The initial download may work perfectly, but an “improved” upgraded 
component may cause problems.  

5. You may be going against standard architecture. This is another subtle problem 
that developers do not always pay attention to. Your company may have a standard 
technical architecture that needs to be controlled. Non-standard technology should be 
evaluated ahead of time. However, downloading components off the web comes in 
under the radar screen in many cases. 

Many companies have policies about what you can and can’t pull off the web. However, 
most companies probably don’t have any type of policy or guidance at all. Much of the 
material available is valuable and can help you build your application better, faster and 
cheaper. However, don’t be blind to the risk involved in this as well. First, make sure you 
understand and follow your organization’s guidelines on the matter. Second, if you can 
download material and use it in your production applications, make sure you only 
download material from reputable websites.   
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433.3.2 Overview of XML 
A substantial amount of time is spent resolving problems associated with how data gets 
passed from one application to another. One of the frustrating aspects of development is 
when two applications are working perfectly by themselves, but there is a problem 
passing data back and forth between them. 

Enter XML 
XML helps to ease the pain of application integration. Its benefits are broader than that, 
but a substantial value falls into the integration challenge. XML helps resolve two of the 
problems associated with application integration – data formatting and interpretation. 

Data Formatting with XML 
Part of the complexity associated with integration has to do with mapping data from one 
application to another. You may have one application that stores data in modern 
databases. A second, older application may only accept input in 80 column flat files. The 
challenge is associated with trying to understand exactly how the second application 
wants to see the input data. Substantial programming can be required to get the data in 
exactly the right format.  

If both applications can work with XML, a large portion of this mapping problem goes 
away. The second application may still need the strictly formatted 80 column records. 
However, that application gets changed to accept XML transactions instead, which it then 
formats into the appropriate input records itself. Once this change is made one time by 
the second application, all interfacing applications can pass data using standard XML. 
The intricacies of understanding exactly what data goes in which columns is no longer an 
issue. Instead, applications pass data in standard XML files for the receiving application 
to interpret and reformat as it needs to. 

Data Interpretation with XML 
Using XML also helps get away from the problem of interpreting the data. Interpretation 
problems occur when one application refers to a customer number as “custno” and one 
calls the same information “cst#.” Or, in one application the field is numeric and nine 
digits long. In the other the field is alpha and eight characters long. When you use XML, 
the underlying data characteristics of the sending and receiving applications are no longer 
relevant. The only thing that matters is the XML interface rules. Each application only 
needs to understand the XML rules and to have the ability to send and receive data based 
on those rules.  

Simplifying the Integration 
These two benefits simplify application integration tremendously. Consider a company 
with just five business applications, all of which need to talk to each other. Some of the 
integration involves passing files back and forth.  Without XML, each application needs 
to create custom interface files. There could potentially be 25 instances of files (or more), 
each one being formatted in a manner that the other application can interpret.  

Theoretically, with XML, you could create a common definition that would cover your 
entire organization. Each application would be programmed to read and write to this 
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common XML specification. The result is that the interface files each follow a common 
format and can be interpreted consistently. Of course, each application still needs to be 
able to read and write the XML files correctly. However, once they can do that, the 
complexity of the integration is simplified measurably. 

Another benefit of XML is that it is not applied on only a company-by-company basis. It 
is being adopted by entire industries. This means that packaged solutions you purchase 
and databases you utilize will all be able to read and write XML themselves. This 
simplifies your task even more.  
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433.5 Construct the Solution – Reusable 
Components 

There are some specific techniques that should be incorporated into the design and 
construction portions of the project when you are creating components for reuse. It 
usually takes more time and effort to build components for reuse, but you will then have 
components that can be more easily reused by other applications in the future.    

• Pass parameters to standalone programs. It is usually better to pass parameters to 
an outside “black box” program instead of actually copying the physical reusable 
code into your program. If you pass parameters to the external program, you should 
be able to assume that the other program will work as advertised. If you place the 
code into your program, you are responsible for testing the code thoroughly, since 
your program may make the reusable code behave in unexpected ways. Of course, 
another problem is that if you have embedded the reusable code into your program 
and the code needs to change, you will be required to change and retest your program. 

• Provide feedback on all errors. Encapsulated components take input through 
parameters and perform a certain behavior. It is important that the component 
provides enough feedback so that the calling program knows of any errors that are 
encountered. If the component does not provide this feedback, it is hard to know if 
the component is behaving as expected. For instance, if a component has an error and 
does not pass back an error code, it is possible that the calling program may continue 
with erroneous results without realizing the problem.   

• Keep as much external flexibility as possible. This concept includes a couple areas. 
First, keep as much data external to your program as possible. This allows you to 
change data variables without having to recompile the program. Second, make 
environmental concerns as external as possible. In other words, if your code runs on a 
new platform, you should be able to run by passing in new data values, rather than 
having to update the code and recompile on the new platform. Even things like 
messages should be external to a reusable component. This will allow you to change 
message text or perhaps an entire language without having to recompile a program.  
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433.10 Construct the Solution - Physical 
Datastores 

If you created a logical datastore structure in the Design Phase, you should have much of 
what you need now to create the physical datastore. The physical datastores include files, 
databases, tables, data warehouses, etc. For most solutions, the file structures can be left 
in the hands of the designers and programmers. The databases and tables are left to the 
Database Administrator (DBA).  

In many companies the DBAs are responsible for both the logical design and the physical 
construction process. If your organization or your project is large enough, you may have 
these responsibilities split between a DBA and a Data Analyst (described in 424.10 
Design Logical Datastores). Likewise, if your project or your organization is small 
enough, the project team members may have the responsibility for designing and creating 
these datastores.  

Generally the logical datastore design is taken as-is and implemented in the physical 
datastores. However, this is not always the case in every aspect. The physical datastores 
must be constructed in a manner that is as efficient as possible, and also provides for the 
best performance. In many cases, this requires some compromises be made to the logical 
design. For instance, new foreign keys may be introduced to link tables that are typically 
accessed together. Likewise, it is also possible that the design may be modified based on 
some particular strengths associated with the database software. In addition, the physical 
datastores might need to contain certain control fields such as date and timestamp, and 
elements showing who updated the field last.  

In addition to creating the physical datastore, there are a number of support processes 
required to ensure the reliability, integrity and safety of the datastores. Some of these 
processes are performed by the DBA and some are done by the infrastructure group. In 
some cases, the development organization can be responsible for this work as well. These 
processes include: 

• Set backup schedule. The DBA would work with the infrastructure support groups 
to ensure that the datastores are backed up as appropriate. It is possible that the 
datastores themselves could be specifically backed up on a periodic basis. It is also 
possible that the entire server or the entire physical disk will be backed up 
periodically. The backup process needs to support the business needs in case a 
recovery were ever needed. Usually a backup is taken no less frequently than once 
per week. However, in some cases datastores are backed up nightly, and in some 
special cases, multiple times per day. 

• Determine initial datastore size. The DBA typically needs to estimate the initial size 
of the datastores. This size estimate needs to take into account the estimated size 
when the datastore is first loaded as well as the growth rate over time. For instance, 
the DBA may decide to ensure that there is enough space for the initial load, the 
projected growth over a six month period and then add a little more for uncertainty. 
Database software today can normally detect when it is running out of space and give 
itself additional disk extensions. However, the datastore usually becomes more 
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fragmented when this happens and may need to be reorganized at designated times to 
clean up the data, which will result in better performance for the solution.    

• Monitor size. The DBA (or perhaps the infrastructure group) should monitor the size 
of all databases as they grow over time. There are usually systems tools that will help 
monitor the datastores. Since the datastores can typically manage their own size 
extensions, the datastores are monitored to determine when they should be 
reorganized and to ensure that they do not try to grow larger than the size of the 
physical storage available. If they get too large, they may need to be moved to a 
larger device, or the existing drive may need to be replaced with a larger one.  

• Establish purge process. It is possible that the solution design will include the 
specifications for how the data gets purged from the datastores. For instance, the 
solution components may have a process that runs at the end of the month to purge 
records that are over one year old. However, in many cases, the programs themselves 
do not manage the purge process - the datastore processes do. In these cases, the DBA 
will work with the project team to determine the criteria for purging old data off the 
datastores and to decide whether the purged data will be archived or just deleted. If 
the purged data is archived, you need to work with the client to determine how long it 
is necessary to keep the archived data from a tax, accounting and legal perspective.  
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434.0 Unit Test the Components 
Once you have your overall testing plan in place (see the prior Testing Strategy and the 
Testing Plan), the first line of defense in the testing wars is the unit test. The unit test is 
the one you should be most familiar with. The original developer typically does the unit 
test. However, because the original developer can unintentionally bias the testing around 
what they expect from the code, in some organizations an independent testing team 
performs unit testing. 

The biggest problem developers have with unit testing is that they consider it an 
afterthought once the coding is complete. This may work with smaller projects and 
smaller pieces of code. However, for large projects, it is a mistake. Remember that testing 
has a lifecycle of its own and that planning ahead is one of the most important aspects. 
For unit testing, this planning involves defining a set of test cases that are needed to 
thoroughly test the program.  

There are two main purposes of testing.  First, you need to validate that the solution 
meets the business requirements. Second, you want to find as many errors as you can. 
You might think that unit testing involves thinking of as many test cases as you can to 
test the code. Actually, for a complex program, there are an infinite number of test cases 
that can be generated. You do not have that much time for your testing. Instead, utilize 
two testing techniques to rigorously test your code with a reasonable number of test cases 
– black box and white box testing. 

White Box Testing 
In white box testing, you look at the structure of the internal code and try to create test 
data that will exercise all of the code (or as much of the code as possible). For instance, 
whenever you have a conditional logic statement (IF-THEN-ELSE), you want to generate 
a test case that will ensure that each branch of the code is executed. Of course, then you 
need to validate that the resulting output is as you expected. If you have "do loops", test 
the logic at the top and bottom limits of the loop. Likewise make sure that all possible 
functions, subroutines, objects, etc. are called and that the results are as expected.  

White box testing is complementary to black box. You would not want to limit your unit 
testing to white box only. The biggest problem is that just because each part of the code is 
exercised does not mean that the results are accurate. You must know the expected result 
from a black box perspective to make sure the result is accurate. However, one of the 
values of white box testing is that it exercises sections of code that may not get tested 
otherwise. For instance, it may take a certain combination of inputs to result in certain 
sections of code being executed. Using black box techniques may not result in the right 
set of inputs. However, by looking at the code, you can see what set of events are 
required to exercise a set of instructions, and then you can construct a test case around 
that scenario. 

Black Box Testing 
Black box testing looks at the program's functionality against the business requirements 
rather than the internal lines of code. Black box testing implies that your program is 
literally a black box. You are not concerned with its inner workings. All you know is that 
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when you give it a certain set of inputs, it gives back a certain set of outputs. This is true 
whether the program is a report, a webpage, or an internal calculating procedure. All 
programs work on some set of inputs and create some set of outputs. 

Note that the unit testing is almost always done by the original programmer. So, although 
black box testing implies that you do not know the interior workings of the program, the 
original developer obviously will. This can make it more difficult to do black box testing 
since the original programmer may have certain biases in his or her understanding of the 
component that may influence how he or she conducts the testing. However, even given 
the potential biases and assumptions, this type of testing is still fundamental to a good 
unit test. 

An example of black box testing is a webpage that takes a numeric employee ID and 
returns your name, address, and telephone number. You can generate three test cases to 
test this requirement. First, test with a valid numeric employee id. Second, test with an 
invalid numeric id. Then enter an employee id with alphas. Theoretically, we could enter 
test cases for all valid employee ids, and we could test with an infinite number of invalid 
ids. However, you do not need all of them. Three test cases for this particular example 
should result in proper test coverage.  

Another aspect of black box testing is to test at the boundaries to see if the requirement 
includes a valid range of input. For instance, if a certain field can hold a number from one 
to a hundred, you want to test at the boundaries of the range. So, you could create five 
test cases of 1, 100, 0, 101 and an alpha. Again, although there are an infinite number of 
test cases possible, those five should suffice. 

Start to Build the Actual Test Data Now 
Depending on how you implemented your testing process, most of the basic test cases 
should be defined ahead of time during the Design Phase as a part of the Testing Plan. 
You may actually have defined the test cases when you defined the requirements in the 
Analysis Phase. However, the Construct Phase is when the test cases need to be validated 
and the actual test data is prepared to support each test case. The test cases simply 
describe what needs to be tested, how the test will work and the expected outcome of the 
test. Any prior test cases can be expanded since you now have a good understanding of 
the programs, screens, and reports required to complete the solution.  

Now you need to actually start to create the test data. Not all of the test cases can be 
supported in a unit test. Some of the test cases may not be able to run until the integration 
or system test. However, you can start to develop the test data that will support many of 
the test cases. This test data from all of the component unit tests will be combined to form 
the foundation for a larger set of test data that will be used in integration testing, system 
testing and acceptance testing. 

One of the keys to creating good test data is to be able to test thoroughly with a minimum 
amount of test data. You need to ensure that all valid data is accepted and processed 
correctly and that all invalid data is rejected along with an appropriate error message. 
However, once you prove that a valid combination of data works, you don't need to 
generate multiple, similar sets of test data. After a certain point, multiple sets of 
redundant test data start to cloud the testing and cause distractions.  
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Try to Break the Code 
The place that a lot of developers fall short is that they test based on the way they expect 
the user to react. They do not give enough thought to testing off the beaten path. For 
instance, let’s say you have a web application with a lot of online processing. If the first 
screen asks for a userid and password, you might start off by entering no values to see 
what happens. Did it work? (It shouldn't.) Did an error occur? (It shouldn't.) Did the 
screen just sit there? (It shouldn't.) Instead, the application should consider this an invalid 
response and provide the appropriate error message back. 

When you test screens, enter all kinds of crazy values. If the field expects an alpha, enter 
a numeric. Then enter special characters like “(*&%$’. It’s amazing how many times the 
application will have problems. Then, test the rest of the fields the same way. If the field 
contains a drop-down list, try to type a value in instead. If certain fields are pre-
populated, try to change them. If some values are database keys and need to be left alone, 
try to change them. You should also try to overflow every field by adding as many digits 
or characters as the screen will allow. Then, click on the available buttons and links and 
see what happens. In general, if you don’t want a field changed, then do not allow a user 
to place a cursor and type on it.  

The purpose of testing this way is to try to catch as many unusual conditions as possible. 
You might ask why you need to test like this. After all, why would a user type special 
characters in a field expecting numeric input?  The point is that they probably wouldn’t – 
on purpose. However, keying mistakes happen all the time. If you present a numeric field 
to a user, the chances are that over time, mis-keying will result in any character being 
entered into any fields. You should try to catch and test for these errors now rather than 
have the screen blow up or send a funny error message somewhere in the future. 

In addition to simple editing errors, also try every combination of logic flow. When you 
look at a webpage, try every hyperlink and option available to see where you end up. 
Again, you might wonder why you should test every combination. The point is that the 
users may not do it on purpose. However, you should expect that every combination of 
logic will be attempted at some time. 
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435.0 Review the Components 
The construction process is typically a solitary affair (with perhaps the exception of pair 
programming popularized in Extreme Programming (XP)). Even though there may be 
dozens of people working on the programming code, each person typically works by 
himself or herself to perform the initial construction and unit testing. In fact, most people 
prefer it that way. They enjoy the challenge of developing code to perform a business 
function, and they like the feeling of accomplishment that comes with getting the code 
completed and successfully unit tested.  

In many projects, the construction work is never really validated on its own. Many 
projects take the word of the programmer that the work is complete and then move on to 
the formal Test Phase when enough of the initial coding is complete. The work of 
construction is then validated through the integration testing, system testing and 
acceptance testing processes.    

There are two checks, however, that can be used to review the work that comes out of the 
Construct Phase - code reviews and unit test reviews.  

Code Reviews 
A code review allows one or more knowledgeable third parties to walk through program 
written by another person. Since the owner of the code takes special pride in the 
techniques and logic used, this can be a difficult process for him or her to go through. 
However, assuming that everyone goes into the review with an open mind, and that the 
comments are constructive, a code review can save time in the overall construction and 
testing process.  

The purpose of a code review is for the owner to walk though the different sections of the 
program code and explain what the program is doing to one or more reviewers. These 
reviewers, in turn, challenge the logic and techniques used, and look for flaws or errors in 
the program logic. Although the process can be very tedious, the owner and the reviewers 
should have the knowledge and skills required to validate that the program code looks 
reasonable and free from obvious errors. Any errors that are uncovered can be fixed at 
this time, which will save countless effort hours compared to finding the errors later in 
the testing process or after the solution goes live. For more information on code reviews, 
see 435.1 Code Reviews.  

Unit Test Reviews 
A unit test review is similar to the code review in that the owner explains how he/she has 
tested the code and what the results are. If the program has already been unit tested, this 
test review could be done at the same time as the code review. The reviewers look for 
testing flaws, tests that were missed and errors in the test that were not discovered by the 
owner. Again, any errors found in the unit test process will save countless hours 
compared to finding the error in the testing process or after implementation. The overall 
format of the meeting is similar to the code review meeting. 

• Circulate the program code and test results ahead of time. 

• Hold the unit test review meeting. 
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• Explain the unit testing process. 

• Explain how the unit test cases (data) were chosen. This might be a combination of 
black box and white box test cases. 

• Explain how the test results were validated. 

The reviewers should challenge the explanations when anything sounds incomplete or 
unusual. The program owner needs to prove that the program components are complete 
and correct. The results of the meeting should be documented, along with any action 
items. If there are any outstanding questions or action items, the owner needs to perform 
additional tests to satisfy the conditions. Then, a second meeting can be held to validate 
that the prior test results are still valid and that all outstanding items from the first 
meeting have now been successfully addressed. The project manager may not consider 
the Construct Phase to be complete until all of the program components and test results 
are reviewed and validated.   
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435.1 Code Reviews 
A code review allows one or more knowledgeable people to review the code written by 
another team member. Since the program was probably written and unit-tested 
independently, this is the first opportunity for others to see the work. In fact, it may be the 
only time another person sees the program code until the solution is transitioned to the 
support organization.  

Code reviews allow for a second set of eyes (and perhaps a third and fourth set of eyes) to 
review the program code. There are many potential benefits to this activity: 

• Find bugs faster. In many cases, the original programmer cannot catch bugs because 
he/she is making assumptions about how events will occur and how the code will 
respond. He/she needed to make these assumptions to write the code to begin with. A 
second person without those same assumptions may turn up potential logic errors that 
the original programmer did not see. Likewise, the reviewer may see syntax and other 
common errors that the originator did not see because he/she was too close. 

• Enforce construct standards. If your organization or your team has standards and 
guidelines to follow in the Construct Phase, the code review can validate that these 
standards were followed. 

• Ensure sufficient documentation. The person that wrote the program knows what 
the code does. It is not that obvious to anyone else. The review can ensure that there 
are sufficient comments to make sure others can understand the logic flow as well.  

• Cross-training. The code review can serve to get others more familiar with programs 
they did not write. It would be a good idea to have a person from the support team 
attend the review. This will assist them in understanding some of the details behind 
the programs.  

Of course, there are also obvious costs as well. These fall into two areas. First, it takes 
time and effort to hold code reviews. This includes preparation time as well as everyone's 
time that attends the meeting. Second, there can be hurt feelings. When the team is 
comfortable with code reviews, you become very open to constructive criticism and 
challenges. However, when you first start, the owner of the code may take offense to 
other people challenging his or her work 

The Review Process 
The overall process for code reviews is as follows: 

1. Preparation. There must be some preparation done before the meeting. The 
attendees need to be selected and invited, and the meeting room and time need to be 
established. The program needs to be completed and circulated ahead of time to the 
attendees. Some organizations also want the program to be unit tested to ensure that 
the owner has completed some level of diligence. If the code is unit tested, the 
meeting can include both a review of the code as well as the unit test results. Other 
organizations prefer to review the code when it is cleanly compiled and will look for 
flaws that may shorten the unit testing as well. If possible, the review team should 
include a moderator/facilitator, the reviewer and the owner.  
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2. Review. The group meets to review the code. The owner should explain the purpose 
of the program and why it will execute. The owner should then describe each section 
of the code and discuss what goes on and how the logic flows. This is not a line-by-
line review, but a section at a time. If the program generates screens or reports, they 
should be discussed as well. The reviewers should challenge anything that seems odd 
or unusual and ask questions to clarify why code is written as it is. In the course of 
these challenges and questions, errors may be uncovered. The moderator should also 
keep track of time as well as any action items. When the meeting is over, the 
moderator should review any outstanding action items that will need further follow-
up. 

3. End of Review. There are two possible outcomes from the review meeting. One is 
that the program is approved. The second is that there is more work needed. A 
program cannot "fail" the review; however, additional follow-up work may be 
necessary. The results of the meeting are sent to the project manager. If more follow-
up work is needed, the owner completes the work and schedules another review to try 
to gain approval at that time. The work is corrected and reviewed until the program 
finally passes. 
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436.0 Construct Support Documentation 
While the major focus of the Construct Phase centers on the creation of the solution, you 
should start creating the necessary support documentation as well.  There are a number of 
reasons for creating the support documentation during the Construct Phase. First, creating 
the documentation before the Test Phase allows you to test the support material you 
create for accuracy and completeness. The documents you should create during the 
Construct Phase include the Application Maintenance Manual, User’s Manual, Disaster 
Recovery Plan and Service Level Agreement. These documents are described in more 
detail in the following sections. 

436.1 Create Application Maintenance Manual 
436.2 Create User Manual 
436.3 Create Disaster Recovery Plan 

436.4 Create Service Level Agreement 
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436.1 Application Maintenance Manual 
One of the most overlooked areas of system development is application maintenance.  
Analysts enjoy defining what the new, exciting system will do for their clients.  
Programmers can’t wait to get their hands on the design documents to begin writing their 
code and watch it in action.  And testers love the challenge of trying to “break the 
system.”  With all this excitement, who wants to think of maintenance? 

Maintenance of a system should be a serious consideration for your project for many 
reasons.  First, your team needs to make sure that the support staff is knowledgeable 
about the solution and can resolve problems on a timely basis.  Remember, the team 
maintaining the application or system is rarely the same team as those who developed it.  
Providing carefully outlined documentation about where system documentation is 
located, what files and databases are used by the system, what programming language is 
used and where the compiled code resides are some of the ways to provide the 
maintenance team with the information they need to complete their activities. 

Second, a well thought out maintenance plan or manual will help reduce support costs.  If 
the maintenance team can resolve a problem quickly, not only will your clients be happy, 
but you will save effort and costs as well.   

There are a number of important elements that should be included in the Application 
Maintenance Manual. These include: 

• Files/Databases. Describe the major files and databases used by the application. This 
does not include temporary files created and deleted within the application. The 
purpose is to give a new reader a sense for the purpose of the files, why they are 
needed, and how to find them. If there are data security implications, they should be 
noted. 

• Application Code. Describe characteristics about the program code, including what 
languages are used, where the code resides, the software change management 
package used (if any), external libraries, etc. 

• Job Information. Describe each batch job and its main purpose. Also, note any 
dependencies on jobs that need to run beforehand. 

• Testing. Provide a narrative that describes the test environment, where it is located, 
and whether there are any major operational differences between the test and 
production environments. 

• Licenses. Describe any licensing information associated with the application. This 
includes vendor name, number of licenses, who is responsible for maintaining the 
vendor relationship, etc. This information does not need to be in-depth since the 
complete vendor management documentation should be maintained elsewhere. 

These are the main elements to include in your Application Maintenance Manual.  
However, some additional elements could prove useful to your maintenance team if they 
have quick and easy access to them.  Some of the additional documentation could provide 
background and context for the system and how it was developed.  Here is a list of those 
documents that can aid your maintenance activities. 
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• Business Requirements Report. Include the Business Requirements Report 
document from the development project, plus the requirements from any major 
enhancements.  Make sure it is the final approved document and includes any change 
requests that may have added to or deleted from the requirements. 

• Conceptual Design. Include any other relevant document from the Analysis Phase of 
the development project, including the Conceptual Design. This information is for 
reference only and only includes what was previously documented. 

• Technical System Design. Include the Technical System Design and any logical or 
technical architecture documentation from the Design Phase of the original 
development project. This information is for reference only and only includes what 
was previously documented. 

These documents will provide helpful insight for your maintenance team in bringing 
about a timely resolution or a successful upgrade to your system or application.  In 
addition, having this background information might provide them with enough pieces of 
the puzzle to recommend improvements that would reduce future problems.  The simple 
key is this - the more information the support team has, the better chance they have at 
completing maintenance activities quickly and accurately the first time.    
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436.2 Create User’s Manual 
A User’s Manual is one of the most versatile documents created in the systems 
development lifecycle. The purpose of the User’s Manual is to provide the end user with 
all the information he or she will need to use the solution. While the clients and users 
may receive training on a new system, it is normally not until they utilize the solution that 
they will start to ask the detailed questions on features and functions. Calling the help 
desk may be an option, but the chances are that the help desk is not going to be able to 
answer the specific questions regarding how the solution works. The better (and less 
expensive) option is to provide detailed instructions that allow users to solve problems on 
their own. A good User’s Manual will provide users with the information they need to 
use the solution as it was designed and should help them answer detailed questions that 
come up during the course of using the solution.   

Another key point about a User’s Manual is that it, like the Application Maintenance 
Manual, will help reduce support costs. If the users can resolve questions on their own, it 
will save them time, and will save time and effort from the help desk and the support 
staff.  

Some key information to put in the User’s Manual includes: 

• Functions. This element should describe what the functions are, how they are 
executed in the system and what type of results you can achieve by executing a 
function. These functions are outlined from a business perspective. 

• Operating Procedures. These operating procedures are the step-by-step instructions 
on how to use the system.  They include such details as how to log in and log out of 
the system, as well as other operating procedures. 

• Error Handling. This section should be devoted to describing error messages and 
how to handle them.  These messages can provide simple instructions to resolve the 
error, direct them to the help desk or tell them where to report the problem. 

• Glossary.  This is a list of terms and abbreviations used throughout the manual. 

While these elements are the basics of a User Manual, the manual itself could become a 
large piece of an online help function that is often made available from within the system 
or application. Often in an application, especially in a Windows environment, you will 
find a help function located on the tool bar.      

In LifecycleStep, the User’s Manual is created in the Construct Phase. However, another 
option is to create the manual in the Analysis Phase after the Business Requirements 
Report is completed.  You can then use the User’s Manual to help drive design and 
development efforts and assist in the creation of the test cases to test the 
system. However, remember that if you choose this method, the User’s Manual must be 
updated when requirements and design elements change throughout the project lifecycle.  

User’s Manuals are versatile.  They can help you test your application as well as provide 
instruction and assistance to your user community.   
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436.3 Create Disaster Recovery Plan 
Disaster recovery is a term used to describe the ability to restore your solution in the 
event of a disaster. The term typically refers to a specific IT portion of a more general 
process called Business Continuity Planning (BCP), which ensures that the entire 
business can continue in the case of a disaster. Years ago many companies prepared for 
the possibility that a nuclear bomb might explode on the company headquarters. With the 
end of the cold war, companies now refer to disaster scenarios including fire, flood, or 
terrorism. Depending on the part of the country you work in, a disaster scenario might 
also include an earthquake.  

From an application point of view, the disaster could even be more localized. For 
instance, an unrecoverable server disk crash may not bring down the entire environment, 
but it could shut down your application completely. The recovery process may not just be 
as easy as reinstalling on a new server. Just as in a larger disaster, you may have to 
retrieve backup files, re-synch data from multiple databases and re-enter business 
transactions from the recovery point forward.  

Many developers think that it is up to the data center and the operations staff to back up 
all the data that is needed to recover the application. That may be true, but it is not 
necessarily the whole story. Being able to recover critical business applications in the 
event of a disaster requires a coordinated effort from operations, development, and the 
business users. The operations staff may be backing up the servers, but they do not 
understand the business data, what it means and how it fits together. In fact, they don’t 
care – it is all just bits to them. The developers responsible for developing and supporting 
the business applications need to care. The development and support staff has been 
entrusted with the IT responsibility for the application, and they must ensure that it can be 
recovered fully in case of a disaster. Remember - operations will recover the data, but the 
developers need to recover the fully functioning application. 

From a development standpoint, here are the types of things you should do to ensure that 
you can recover the critical business applications to keep the business running.  

• Back up data and send it offsite. This may not be as obvious as it seems. Look at 
each application and think about what files it needs. The servers might be backed up, 
but is there data on the client machines? How is it recovered? If you utilize tape files, 
are the tapes backed up and sent offsite? If you back up your files and keep the 
backups on-site, you are covered if a local disk crashes. However, you are not 
covered if a true disaster strikes, such as a major file or flood. In those cases, you may 
lose your online data and your backup copies. For true disaster recovery, you need to 
have your key data backups sent offsite where they can be retrieved in the event of a 
disaster.   

• Synchronize all the datastores. This is a critical point to understand. Many 
applications have multiple databases, sometimes spread among various servers. In a 
distributed environment, you may also have databases that are processing transactions 
independently from one location to another.  The question is whether you can recover 
the various parts to make an integrated whole. For instance, you may have a critical 
application that is utilizing real-time data-mirroring techniques to make sure that an 
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important backup file is always up-to-date in the event of a disaster. However, this 
same application may rely on other data files for a full recovery, and those files may 
only be backed up nightly. In this case you would have the prospect of trying to 
synchronize an application with some data that is up-to-date, while other data is up to 
a day old. This could cause a huge problem when recovering the application. You 
need to check the frequencies of all the backup data that is needed to recover an 
application and make sure you can get all your data back in sync.  

• Analyze the interfaces. Many solutions process files from other applications or from 
other companies. If you had to recover, would you be in sync with the feeder systems 
and systems that you feed? You may need to work with vendors and customers to 
ensure that they also have backups of critical interface data to help you recover in an 
emergency.  

• Understand the point in time you would recover to. The responsible developers 
need to know what point in time the recovery is effective. For instance, if the data is 
backed up on the weekend, and a disaster occurs on a Friday, you may have lost up to 
six days of processing. If all of your data is backed up nightly, you may only lose a 
day if a disaster strikes late in the business day. Also, check with the operations staff 
on which backup tapes are actually sent offsite. In some companies, the most recent 
backup tapes are actually kept on-site in case they are needed to recover a specific 
server. It may be the second most recent backup that is actually sent offsite. If, for 
instance, your data is backed up nightly, you may actually find that your recovery 
tapes are two days old. The most recent backup may be onsite and destroyed in the 
disaster.   

• Recover forward from the point of backup. Once you understand the point in time 
that your recovered system represents, see if you can recover from there to the time of 
disaster. For instance, let us say that you backup your financial databases on a nightly 
basis. A fire in your data center occurs at 4:00 PM the next day. Can you recover the 
data and transactions from the current day? Hopefully you can get close. For instance, 
this may require the main databases to be backed up nightly, but the transaction log 
files backed up hourly. Communicate to your business clients what their disaster risk 
is. It may not be practical to recover to the exact point in time of the disaster. If you 
cannot, the business will be responsible for manually recovering what was lost from 
the current day.  

• Recover in a reasonable timeframe. Being able to recover an application up to the 
prior night is great, but it loses much of its value if it takes four days to recover the 
application. Understanding this question again requires collaboration with the 
operations staff. If there were a disaster, where would your backup site be and how 
quickly could you be up and running there? If you do not have a backup site, how 
long would it take to acquire new hardware? You need to work with the operations 
staff to determine how communications would be restored, how long would it take to 
retrieve the proper backups from the offsite facility, and how long it would take to get 
the data restored. You need to think through all this to make sure you can recover 
within a reasonable timeframe. 
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• Prioritize the applications. If a disaster occurs, the scene will be chaotic. If your 
company has dozens (or thousands) of applications, do you know what the priority is 
of recovery? If not, you should work with the business to classify the applications. 
Those that are most critical to the business should be focused on and recovered first. 
For example, do not spend your time recovering a monthly reporting system before 
you have your critical billing and accounts receivable systems up. In fact, you will 
determine that some applications are critical, while others do not need to be recovered 
at all. 

• Recovery procedures. Create a Disaster Recovery Manual to put all the prior 
information together and describe the actual recovery process. This includes step-by-
step instructions on what needs to happen and in what order. It is possible that the 
main application support person may not be available in case of a disaster. In that 
case, another person should be able to take this procedure and recover the application. 

Plan and Test for Disaster 
After thinking through the areas mentioned above, you should create a Disaster Recovery 
Plan for your solution. The plan is needed because five years from now, you may not be 
around, and the person who has to recover the application may have a lot less knowledge 
than you do. The plan should describe how to recover the application, key emergency 
contacts, minimum hardware requirements, etc. Once this plan is written, you can design 
a specific system test to see whether the basic recovery process works. This test can be 
done with a combination of actual recovery in a separate environment, plus a table-top 
exercise where the disaster is simulated and the team works on paper to ensure all needed 
components are available and can be synched back up again into a working application.   
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436.4 Create Service Level Agreement 
A Service Level Agreement (SLA) is a negotiated agreement that specifies the type of 
work, quality level, parties involved, and other expectations under which the support 
organization will provide services to the client organization. An SLA helps identify 
expectations, clarify responsibilities, and facilitate communication between the parties 
involved. The purpose of an SLA is to quantify the minimum acceptable service to the 
business client. 

A Service Level Agreement can protect the interests of all parties involved - the provider 
of services and the recipient of those services. The SLA should identify and define the 
client requirements for system operations.  For example, if your client thinks the solution 
should be operational 99.5% of the time during regular business hours, you would 
definitely want to put this in your agreement.  

On the other hand, Service Level Agreements can be very difficult to negotiate and 
difficult to measure. While you may always want some type of SLA in place when 
dealing with an outside entity, they can be cumbersome when utilized internally. The 
people involved need to make sure that they are obtaining value for the time invested in 
creating and monitoring the solution based on the SLA.  

One of the benefits of creating this document is to encourage a dialogue between the two 
parties and to promote proactive communication. The SLA lays out the expectations of 
the client and the commitment of the support organization. If you have an SLA in place, 
there should be no misunderstandings as far as the level of service provided to the client. 
The support organization also can ensure that they have the resources available to meet 
the service level they have committed to. 

The project team can coordinate or facilitate the SLA discussion, but the client and the 
support organization need to reach the agreement. The project team can provide feedback 
on the characteristics of the solution, but most of the SLA agreement is based on the level 
of commitment the support organization can provide for the price the client organization 
is willing to pay. Although the client may want a very high level of support, they may not 
have the funding available to pay for support services at that level. They will then be able 
to reduce the service level commitments to a level that they can feel comfortable with and 
that they can afford.  For instance, the client might prefer that all problems be resolved 
within four business hours. However, the level of support staff needed to meet that 
commitment may be higher than the client is willing to pay. Therefore, the client may 
agree instead to allow the support organization to resolve problems within two business 
days. This still is timely enough for the client's needs and will result in a support cost that 
the client can afford.  

Normally, an SLA will cover a wide array of issues, such as those listed below:  

• Introduction. The introduction of the Service Level Agreement (SLA) will state the 
purpose of this agreement and provide background and context. This section can 
describe the client and the service organization, the solution or application being 
supported, etc. Describe the overall service that is being provided to provide context 
for the detailed commitments that are being made in the subsequent sections. 
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• Effective dates. List the beginning and ending date that this agreement covers. 
• Service level categories. For each category of service, list a short definition, the 

target service level, how it will be measured, how often it will be measured and any 
other information that is required for that service.  These targets should define the 
acceptable service levels using the definitions in the prior section. The following 
categories are examples of the type of information you would include in your SLA. 
Use one or more of these performance measures and / or add new ones to define your 
business expectations.  

o Availability.  Availability is the degree to which a product or service is 
performing as expected. This is often defined as a percentage of the total 
available time. Describe what it means for the service to be “available”, as 
well as the definition of an outage. You should also state the times when the 
solution is expected to be available and the times when it will be expected to 
be down as a part of normal course.  

o Batch delivery.  Batch delivery measures how well scheduled reports and 
jobs complete within expectations.  It is often expressed as a percentage of 
times that the job is completed on time during a specific time period, or the 
percentage of times that specified reports are delivered on time during a time 
period.  

o System response time.  Response time is the amount of time between when a 
system request is made and when the results appear. It may be defined as an 
average or peak response time. Be specific about the parameters of the 
measure and when the response time is in effect (peak vs. non-peak times).  

o Team response time. This category refers to the time required for the support 
team to respond (and perhaps resolve) problems and questions from the client.  

o Accuracy.  Accurate data refers to results being correct, reliable and 
repeatable. Accuracy means that the results are as expected if you had enough 
time to calculate the results manually.  

o Reliability. Reliability refers to the percentage of time that the solution works 
accurately, completely and correctly. This may be a specific measure that 
targets particular aspects of the solution rather than the entire solution.  

• Exclusions. Identify the conditions that may render the SLA unsupportable. Use this 
section to define those conditions clearly and to set expectations about the frequency 
of these conditions.  

• Third Party Service Providers. If third party service providers are involved in the 
support of the service commitment, specify their roles and what the expectation is of 
their performance. The ability of your organization to meet its service commitments 
may be directly tied to the ability of third party providers to meet their commitments. 
A separate formal contract may be needed with third party companies to ensure that 
you can meet your service commitments 

• Client Responsibilities. This section establishes and defines client responsibilities 
regarding this agreement.  
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437.0 Construct Miscellaneous Elements of 
the Solution 

In the Analysis Phase, the project team completed a set of high-level strategy documents 
that helped to provide the overall direction for testing and implementation, including 
specific guidance for training and data conversion. These strategies were converted to 
lower-level plans in the Design Phase. Now the project team needs to build anything that 
is required to support these efforts. If you need to provide training, the content needs to 
be built now. If you need custom programs for data conversion, they need to be 
constructed now.  

Analysis Design Construct Test Implement 

Training 
Strategy Training Plan Construct 

training material 
Test training 
material 

Implement 
training activities 

Testing Strategy Testing Plan Construct testing 
programs 

Test testing 
components 
Implement 
testing plan 

  

Data Conversion 
Strategy 

Data 
Conversion 
Plan 

Construct data 
conversion 
programs 

Test data 
conversion 
programs 

Implement data 
conversion  
activities 

Implementation 
Strategy 

Implementation 
Plan 

Construct 
implementation 
programs 

Test 
implementation 
programs 

Implement 
implementation 
activities 

Even if you did not create the higher-level strategies and plans, you still need to 
determine if there are components that need to be built now. If there are components to 
build, you may need to do the planning and the building together now. However, the 
construct process cannot wait.  It is too late to build data conversion programs during the 
Implement Phase. They should be built now and then tested in the Test Phase so that they 
will be ready to go in the Implement Phase. The same is true for the training content, 
testing environment and any components needed to support implementation.    

437.1 Construct Testing Environment and Data 

437.2 Create Training Content 
437.3 Construct Data Conversion Components 

437.4 Construct Implementation Components 
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437.1 Construct Testing Environment and 
Data 

In the Design Phase, you created a Testing Plan that can be used in the Test Phase to 
validate that the various components of your system operate as expected.  But before you 
can execute the tests, you will need to make certain that you have an environment set up 
and available for testing. In addition, you must finalize your choices of test tools, 
templates and other testing software to execute during the Test Phase. Making sure that 
your environment is set up accurately is vital to your testing effort. If your test 
environment does not adequately represent the production environment, your testing may 
not properly simulate the conditions that will exist in production, and you may have 
unanticipated problems after implementation. Depending on the nature of your 
organization and your project, you may have a specific test lab established in which to 
prepare your test environment. In most instances, however, you will need to coordinate 
the creation of the test environment with the support organization, since they will be 
supporting and testing the solution in the long term.  

If you want to be ready for the full Test Phase, the test environment needs to be 
established during the Construct Phase. This is part of the LifecycleStep approach of 
making sure that you plan ahead of time and then execute during the appropriate portion 
of the lifecycle. In addition to constructing the test environment, the team should also 
firm up the creation of test data. The test data should start with the test cases that were 
prepared as a part of the unit test process. However, these cases will be supplemented by 
other test cases as you proceed through the rest of the testing process. Depending on the 
nature of the solution, it is not uncommon for the test data to include copies of certain 
production files, or modified versions of these production files. This is especially true of 
interface files. If you use a table that contains information on all of your clients, for 
instance, you may be able to use a test version of this full table for your test environment 
rather than trying to rebuild this master table from scratch.  

Related test cases can be combined into a logical set of test data called a "test suite." 
Your Test Plan should generally describe the test cases and test suites that will be needed 
and will help you define the minimum set of test cases that will adequately test your 
solution. The test data to support these test cases and test suites should also be prepared 
in the Construct Phase. A successful testing effort will provide just the right amount of 
effort to make certain that the system will function as expected in production. 
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437.2 Construct Training Content 
If you complete the Training Plan during the Design Phase, you will be in a position to 
actually "construct" your training content at the same time that you are developing the 
rest of the solution. The Training Plan, of course, is not the same as the schedule. So, you 
also need to drill down from the Training Plan and actually add the remaining 
development activities to your schedule. However, at this point, it should be clear as to 
what content needs to be created.    

Also, in the creation of the training plan in the Design Phase, you addressed the 
curriculum design and outlined the need to establish prerequisites for the classes created.  
During the training content development, you must prepare your material in a manner 
that will build upon the prerequisites, as well as provide a summary review of the 
contents provided in previous classes. When developing formal training, keep the 
following general points in mind: 

• Lay out the general content of the class first. This general layout should follow the 
overall class description in your Training Plan. This high-level content should also 
address the learning objectives that were defined for each class in the Training Plan. 

• Start to fill in the detail required to complete the high-level content.  

• Add any other reference material required. This includes vendor content, screen 
prints, references to the User’s Manual, etc. 

• Add exercises and case studies. All of the research on training shows that adults learn 
more when they can practice using team exercises and case studies. The discussions 
that occur during and following the class exercises are some of the most valuable 
portions of the class.  

• Create instructor's notes if the content will be needed long-term. If the class only has 
a limited time when it will be taught, instructor's notes may not be necessary. 

• Create surveys. One survey should be completed after the class to judge the class 
itself, including the instructor, the facility, and the learning experience. A second 
survey test should be created to gauge the immediate effectiveness of the class by 
seeing how many test questions students can answer correctly.  

• Create a class checklist that lists all of the activities required to prepare for the class. 
This checklist could include printing materials, validating the number of attendees, 
bringing the right supplies, handing out and receiving the class feedback surveys, etc. 
This will help ensure that instructors who were not involved in the original creation of 
the class can teach the class.  

Training Techniques 
Keep the following techniques in mind when building instructor-led training content: 

• Include the learning objectives in the content of the class so that the attendees can tie 
the content they are learning with the overall learning objectives of the class.  

• Don't make the slides at a bullet point, summary level. Slides that contain too many 
words are not effective for an instructor-led class. 
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• Keep a consistent format for each slide to help the attendees build familiarity and 
comfort with the material. 

• Design the material to allow for as much attendee feedback as possible. Attendees 
quickly lose focus if the instructor speaks for too long. 

• Add pictures, charts, graphs and clip-art to the training material where appropriate. 
Again, this content makes it easier for the attendees to focus on the slide and allows 
the instructor to teach using visual models rather than just words.  

• Consider culture and diversity when preparing the content, especially if the class will 
be taught in international locations. 

• Develop handouts to allow attendees to take material with them.  
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437.3 Construct Data Conversion Elements 
In the Design Phase of your project, you created a Data Conversion Plan that describes 
the detailed approach that you need for data conversion.  During the Construct Phase, you 
need to build any components necessary to convert the data. If you build the components 
now, you will be able to test the components in the Test Phase and be ready to execute 
the programs during the Implementation Phase.  

Constructing the components for data conversion is not much different than the work you 
do for the construction of other components. The specifications were created during the 
Design Phase and are available in the Data Conversion Plan. There are two main 
differences to note: 

1. The programs are highly specialized. The main function of the data conversion 
programs is to take data in one format (the current or old format) and convert it to a 
new format. In addition to the straight data conversion, this might also include 
changing the type of datastore. For instance, the current data may be in a flat file on 
disk. The new data may be in a database table.  

2. Typically the programs are throwaway. That is, they are built for the data conversion 
only, and after the project is successfully implemented, there may not be a reason to 
run them again. You may want to save the programs for potential reuse in the future, 
but there is not normally a need for ongoing data conversion. Because the programs 
are short-lived, certain shortcuts may be taken in their development. For instance, you 
may not spend as much time documenting the code since there will not be a turnover 
to the support organization for long-term maintenance.  

The Construct portion of data conversion is based on the need to develop custom data 
conversion programs. It is very possible that your project may not need to execute this 
step. The nature of your project may mean that there are no data conversion activities to 
begin with. Another possibility is that your Data Conversion Plan may specify that you 
will use a tool or software package for the conversion. In this case, there is not really a 
construct phase. If the tool is new, you may need to purchase it during the Construct 
Phase. Otherwise, the next activity would be to test the data conversion using the tool 
during the Test Phase. 
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437.4 Construct Implementation 
Components 

In the Design Phase of your project, you created an Implementation Plan that describes 
the detailed approach that you need for implementation.  During the Construct Phase, you 
need to build any specific components needed for that Implementation Process. This 
construction process is not much different than the work you do for the construction of 
other components. In fact, typically your team will not need to build any specific 
components to support implementation. If you do, the programs are typically throwaway. 
That is, they are built for the implementation effort, and after the project is successfully 
implemented there may not be a reason to run them again. Of course, you may have a 
staged implementation that requires the implementation programs to be run for multiple 
locations. However, once the implementation is finally complete, the programs are not 
normally used again. You may want to save the programs for potential reuse in the future, 
but there is not normally a need to run them after the implementation is completed. 
Because the programs are short-lived, certain shortcuts may be taken in their 
development. For instance, you may not spend as much time documenting the code, since 
there will not be a turnover to the support organization for long-term maintenance.  

There is a big caveat to the prior discussion. The question about reuse should take into 
account the needs of the support organization as well. It is very possible that even if the 
implementation process is a one-time event for your project team, the support 
organization might need to use this same process when implementing future 
enhancements or bug fixes. In that case, you do want to take the time to make sure the 
implementation process is well-documented and the programs are well-constructed.  

The Construct portion of the implementation process is based on the need to develop 
custom implementation programs. It is very possible that your project may not need to 
execute this step. The nature of your project may mean that there is no need to develop 
custom components to begin with. Another possibility is that your Implementation Plan 
may specify that you will use a tool or software package for the implementation. In this 
case, there is not really a Construct Phase. If the tool is new, you may need to purchase it 
during the Construct Phase. Otherwise, the next activity would be to test the 
implementation tool during the Test Phase.  
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438.0 Replan for the Remainder of the 
Project 

One of the basic tenets of LifecycleStep is to push the planning process up in the 
lifecycle. It is far better to plan first and then execute than to try to do both at the same 
time. At the end of the Design Phase, the project manager probably knew enough to plan 
out the remaining activities for Construct, Test and Implement. However, the end of each 
phase is an opportunity to revalidate the remaining work and to update the project 
schedule for the remainder of the project.   

Now that you are at the end of the Construct Phase, you definitely have enough 
information to validate the schedule for the Test Phase, and probably the Implementation 
Phase as well. Even if the testing effort is itself very large, you should be able to plan out 
a 90-day window to a fair degree of certainty. As you are firming up the detailed 
deliverables of the Construct Phase, you should be able to start planning, or re-planning, 
the Test and Implement Phases. This approach is much better than waiting until the 
Construct Phase is totally complete. If you wait for the Test Phase to start before you plan 
out the work in detail, you may have resources idle or not assigned to the most critical 
work. If you don't replan the work, you also will not have a good estimated end date and 
estimated cost for the remainder of the work. Both of these estimates are needed as part 
of the exit/entry criteria when you next obtain permission to proceed. 

The following table provides perspective on the level of planning that needs to take place 
at the end of each phase. Note that the Construct and Test Phases are combined. In most 
cases, you should be able to plan the Construct and Test Phases together. If your project 
is large enough, you may need to estimate and plan the work for Construct separately 
from Test. However, at this point, as you are finishing Construct, you should definitely 
have a good idea of the testing and implementation work remaining.   

  2) Your schedule and estimates for the remaining work effort 
should be ... 

1) When you 
have completed 
... 

Analysis Phase Design Phase Construct / Test 
Phases 

Implement 
Phase 

Initial Planning Detailed Vague Best guess Best guess 

Analysis Phase Complete Detailed Vague Best guess 

Design Phase Complete Complete Detailed Pretty good 

Construct / Test 
Phase Complete Complete Complete Detailed 

The project manager should also determine the actual spending for the project to date and 
come up with a revised estimate to complete the work, given the information that is 
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available now. This information will be a part of the exit and entry criteria when you seek 
approval to proceed.    
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439.0 Obtain Approval to Proceed 
At the completion of a major project phase, the team should take a short pause to ensure 
that the prior work was completed successfully and that the project team and the client 
are ready to proceed to the next major phase. Sometimes these criteria are called exit and 
entry criteria, or "gates." This checkpoint allows you to validate where the project is and 
ensure everyone is ready to proceed.  

The basic checkpoints and questions tend to be similar from phase to phase, and even 
from project to project. Therefore, they tend to be good candidates for a checklist. Any 
final reviews at this time tend to be Quality Assurance related, since they are focused 
more on the processes completed rather than reviewing any specific deliverables. The 
specific deliverable reviews should have been completed earlier.  

Obtaining formal approval to proceed is important for a couple reasons. 

• The team needs to make sure that it does not get ahead of itself. For instance, if you 
begin the Test Phase without having the construct work finalized, you may end up 
testing an incomplete solution, which may then require retesting.  

• You need to ensure that you still have sponsorship, budget and resources. Taking a 
checkpoint and obtaining formal approval to proceed will validate that the project is 
still valid and that you expect that you will have the resources you need to complete 
the remainder of the work. The further you get into the project, the more commitment 
there should be to finish. The fact that you have completed the Construct Phase 
typically means that the work is too far along to cancel. However, the budget, 
resources and sponsorship should still be validated at the end of each phase. Although 
the client may not have been heavily involved in the Construct Phase, he or she will 
be involved in the Test Phase, especially the final acceptance test. So, it is important 
that he or she knows what is coming and is prepared.  

The final approval to proceed usually takes place in a meeting with the project manager, 
sponsor and other senior stakeholders. The agenda of the meeting would be something 
like the following: 

• Validate the purpose of the meeting 

• Review Exit Criteria for the phase 

o Validate the state of the construction work. Since the client was not heavily 
involved in the coding and unit testing process, he or she will not be in a position 
to validate that the work is complete and current. However, the project manager 
and other team members should validate that the construction work is complete, 
and they should answer any questions that the client has.   

• Validate other deliverables. These include: 

o Training classes 

o User’s Manual 

o Service Level Agreement 
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o Review budget 

o Review any outstanding work from this phase 

• Review entry criteria for the next phase 

o Validate estimates for the remainder of the work 

o Validate that the business case for the project is still valid 

o Validate resource availability for the remainder of the project 

o Validate that sponsorship is still in place 

o Validate high-level plan for next phase 

• Obtain official approval to proceed 
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440.0 Test Phase   

 
Most full-time software developers like nothing better than sitting down and writing 
code. Many can sit down early in the morning and write code for hours at a time. Of 
course, along with the coding comes the testing, which many developers have never 
enjoyed as much. But it is during the testing process that you really find out what kind of 
programmer you are. Were the hundreds, or thousands, of lines of code just so much 
garbage, or did testing prove the beauty and logical strength of your code? In fact, the 
software testing process shows much more than what a good programmer you are. It also 
shows how well you captured your business requirements and how well you designed 
your application.  

It is worth stating the obvious about the reason we perform testing at all. First, we want to 
ensure that the solution meets the business requirements. For instance, if a specific 
business transaction follows a logical path from A -> B -> C -> D, we want our testing to 
prove that this, in fact, happens. Second, we test to catch errors and defects. These may 
be programming errors or errors that were introduced earlier in the development 
lifecycle. In other words, we need to prove that our solution is correct, while at the same 
time proving that there are no errors or defects. You may not catch many errors, but you 
still need to prove that the solution meets the business requirements. 

The essence of testing is to: 

• Catch as many errors as possible 

• Correct the errors 

• Track the errors to understand their causes and any patterns that may exist 

• Revalidate the stability of the solution, including ensuring that the correction of one 
error does not lead to the introduction of another error somewhere else  

In some organizations the testing process is handled by a separate team of testing 
specialists. This test team is usually very disciplined in their testing approach, and they 
are able to thoroughly test because they do not have any preconceived notions of how 
things "should" work. They only know how the solution "does" work. The construct team 
passes their programs and test data to the test team for testing and validation. The test 
team performs the actual testing and provides feedback to the construct team on the 
success and errors encountered.  

However, it is more typical for the Test Phase to be completed by the same group of 
people who worked on the Construct. This has some benefits in terms of their familiarity 
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with how the solution is supposed to work. They also have the advantage of being able to 
quickly go from testing error to code correction and then back to testing again.  

Both organizational models are valid and are used successfully in many companies.  

Some Basic Tenets of Testing 
Regardless of the type of project you are on, you want to catch as many errors as early in 
the lifecycle as possible. There are projects that purposely blast through the Analysis, 
Design and Coding Phases with a philosophy that they will fix all the problems in testing. 
This is usually disastrous. It’s not so bad to correct programming errors that you discover 
in your testing. It is much more difficult when you realize that a design error resulted in 
information missing from your database. It is even harder if you discover that your 
analysis missed an entire business process.  

At the same time, you cannot ensure that your software is perfect. Even with the best 
tools, it is impossible to test every logic path of every program. Therefore, you cannot 
ever be sure that your code is bug-free. There are times when software that has been 
stable for ten years suddenly breaks through an unlikely combination of circumstances 
that never occurred before. (These are “subtle” bugs.)  

Since you cannot build the perfect, bug-free system, the project team needs to understand 
the cost of testing and when the cost exceeds the benefit. You can get into a lot of trouble 
if your testing is not rigorous enough. However, testing too much can be a waste of 
precious resources as well. You can’t deliver a perfect system, but you can determine 
how much testing makes sense given the characteristics of your project. Building an 
internal application to track client complaints does not need the testing rigor that was 
required for the Apollo moon mission.  

• 440.1 Resolving Bugs 

• 440.2 Testing Metrics 

• 440.3 Managing the Test Environment 
• 440.4 Regression Testing 

• 440.5 Automated Testing 

• 440.6 Managing Test Cases 

The Testing Process 
The Test Phase is toward the end of the traditional waterfall development process. 
However, hopefully this is not the first time you have thought about testing. Depending 
on the characteristics of your project, you may already have created an initial Testing 
Strategy in the Analysis Phase and a Testing Plan in the Design Phase. You would 
have already performed initial unit testing in the Construct Phase. Now, however, you are 
ready for the standalone testing process that belongs in the Test Phase.  

Note again that some methodologies combine the testing process into the Construct 
Phase. LifecycleStep breaks out the formal testing process into its own phase to provide 
emphasis on the focused testing that takes place at this time. If the testing process 
uncovers error and bugs, the team will need to correct them, which will mean briefly 
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going back to the construct and unit test process. However, some errors may also require 
you to backtrack further and make design changes. In fact, you may encounter major 
errors that could impact your requirements. This could be caused by determining that 
certain requirements were missed or that certain stated requirements need to be modified 
to accommodate problems that were uncovered in the testing process. 

There are a number of specific tests that can be part of the testing process. The specific 
ones your solution needs will be defined in your testing strategy and plan.  

441.0 Validate Test Coverage 

442.0 Integration Testing 

443.0 System Testing  
• 443.1 Performance Testing 

• 443.2 Stress Testing 

• 443.3 Security Testing 

• 443.4 Requirements Testing 

• 443.5 Usability Testing 

• 443.6 Documentation Testing 

• 443.7 Training Testing 

• 443.8 Interface Testing 

• 443.9 Disaster Recovery Testing 

• 443.10 Multi-Site Testing 

• 443.11 Installation Testing 

444.0 Acceptance Testing 

448.0 Re-plan for the Remainder of the Project 
449.0 Obtain Approval to Proceed 



LifecycleStep Basic Content 

241 
Copyright© 2003-2005 TenStep, Inc. All Rights Reserved 

440.1 Resolving Bugs 
In many cases, when you encounter a bug, you can look at the general characteristics and 
the error message generated to make a quick determination of the cause. In other cases, 
there might be nothing obvious that would show the point of failure. These are called 
“subtle” bugs. They are not obvious to find, and they are generally caused by a 
combination of events that masks the original root cause. They can take a long time to 
resolve.  

Obviously, you want to use any good automated debugging tools that you have. 
However, the tools should be used in combination with a good set of detective skills. 
Some good debugging techniques include: 

• Always recreate the error first. This seems obvious, but it is the cause of a lot of 
frustration with inexperienced programmers. For the most part, you cannot solve what 
you cannot see. If a user tells you that he or she encountered an error on his or her 
screen, you can look forever trying to find a cause. However, is he or she giving you 
the exact sequence of events? Usually not. You need to carefully recreate the scenario 
to a point where the error occurs on a consistent basis. If you cannot recreate the 
error, a good approach is to ask for the user to notify you if the problem occurs again. 
If it does occur again, hopefully you will be in a position to capture enough 
information to recreate the problem. 

• Display the interim values. If you do not have tools that allow you to interrogate the 
code flow, you should display interim variable values as the program executes. 
Again, this starts to build a visual picture of what is going on and can generally lead 
to understanding the program flaw. 

• See if anything has changed. When stable programs suddenly go bad, it is usually 
caused by events out of the ordinary. One of the first places to look is to see if the 
program or any interface programs have changed recently. If they have, then restore 
the old programs in the test environment and see if you can recreate the error. If you 
can, then you can probably eliminate the possibility that the erroneous code was 
recently introduced. If you cannot recreate the error, then it points out that the error 
was probably introduced in the recent changes.  

• Narrow down the code. Some programs do a lot of processing. This can make it 
difficult to see what is going on. Try commenting out large sections of the code and 
then trying to recreate the error. This is a process of elimination approach. If you 
comment out a large block of code and the program runs fine, then the offending code 
is in the commented block. Next you uncomment out subsections, or a small number 
of lines of code. Each time you run the program, see if the bug occurs. When the bug 
hits again, you have found the code causing the error.  

• Narrow down the data. This is similar to the prior example, except you start to 
narrow down the data instead of the code. If you have a general idea of the set of 
inputs that is causing the problem, focus on the logic paths that the sequence of data 
would follow. If you are not sure what data is causing the problems, you can use a 
process of elimination. For instance, if you have large files or tables that are used by 
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the program, start by cutting the data in half. If the error is still there, then continue to 
selectively reduce the input. If the error no longer occurs, then work with the data you 
first eliminated, since the error combination is probably in that set of data. 
Theoretically, by cutting the files in half, you should be able to isolate the error to a 
single row (or record), or combination of rows, that is causing the problem. 

• Look for patterns. In many cases, errors do not occur one time, but over and over. 
When this happens, it is important to understand what the pattern is. For instance, you 
may find that an error occurs when processing every other transaction, or an error 
may occur for certain people with specific characteristics, but not others. If you can 
detect a pattern, you typically have a head start to solving the problem. 
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440.2 Creating Testing Metrics 
Collecting metrics is the best way to know whether a process is under control and within 
overall tolerances. The testing process is no different. If you have a large or complex 
project, you should collect testing metrics to ensure that the process is effective. As an 
example, one of the objectives of testing is to catch as many errors as possible. However, 
you should expect that the more testing you perform, the fewer errors of this nature you 
will catch over time. If your metrics show that you continue to uncover more and more 
errors over time, it probably means you have some fundamental development processes 
that are out of control. 

The Place to Start 
The collection of testing metrics starts after the unit testing. Unit testing is too 
unpredictable and too unstructured to make much sense from a metrics standpoint. 
However, the following metrics can be captured from integration testing through the end 
of the testing process. 

• Total errors uncovered. This is strictly a count of each error uncovered. By itself, it 
does not have as much meaning as when it is combined with other information for 
analysis. 

• Total errors by week (or by day). This measure gives an overall sense for how the 
testing process is going. You would expect that a vast number of errors would get 
caught in the early stages of testing. As time goes by, the number of errors uncovered 
per week should be less and less. You may never reach a point were you find no more 
errors, but the team cannot complete testing if the number of errors is not tapering 
down close to zero. 

• Number of hours spent correcting errors per week (or per day). This metric 
provides a sense for the relative complexity of errors caught in testing. Early in the 
testing process, you may encounter errors that are time consuming to correct. 
However, the further into the testing cycle you get, the less time that you should be 
spending correcting errors. 

• Error correction hours per error uncovered. This is similar to the prior metric. As 
you get further and further into the testing process, you should find that the time 
required to fix the average error is getting shorter and shorter. If you uncover late 
errors that are time-consuming to correct, it is usually a sign that the errors trace back 
to problems in the design or business requirements phases. 

• Number of completed test cases / total number of test cases. This gives the team a 
sense for how much work has been completed and how much is remaining to do.  

• Budget for testing versus actual effort, cost, and duration. These are standard 
metrics that point out how the project team is executing the testing process versus the 
original estimates. 

• Total testing cost / effort versus total development cost / effort. This metric 
provides some perspective on how one project spends its development time versus 
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other projects. If the average project spends 25% of its time in testing and your 
project spent 35% in testing, it might point out certain inefficiencies. 

Slicing and Dicing the Errors 
The metrics above provide valuable information about the overall testing process. 
However, they do not provide insight into the specific errors encountered on your project. 
If you want this level of information, you actually need to track the types and causes of 
the individual errors encountered. This information can be valuable in ensuring that the 
testing process and the error resolution process focuses on the areas of highest value.  

• Errors by cause. The project team can track and categorize errors that are similar in 
nature. For instance, program errors will probably account for most errors to begin 
with, but you may find later that errors can be tracked back to poor documentation or 
operator errors. Errors that are coming from a common cause can be attacked more 
vigorously. 

• Errors by subsystem. If a small number of subsystems have an unusually high 
number of errors, it can be a sign that more focus needs to be placed in those 
particular areas.  

Production Defect Metrics 
Problems uncovered in the testing process are referred to as errors. Once the application 
goes into production status, these same problems are referred to as defects. Again, 
understanding defects provides insight into how effective the testing process was and also 
points out specific areas that need to be tested and focused on more diligently. 

• Number of defects in production. This is an important metric to determine the 
overall effectiveness of the testing process. In a perfect world, an application would 
have no errors when it is implemented in production. However, there are always 
some. Counting these errors gives a sense for how stable the system is. You can 
capture similar metrics after implementation to those captured during the testing 
process. For instance, you can capture the number of errors per week, which should 
decline over time, and the number of hours to fix production errors, which should also 
decline over time. 

• Defects by cause. This is similar to the tracking process during the Test Phase. 
Understanding the nature of the production errors will allow you to focus your energy 
on the parts of the solution that are the weakest and where the consequences are most 
costly.  

• Production downtime. This is the amount of time an application is down because of 
errors. It can show the business pain caused by production defects. 

• Cost of defects. This is the cost of defects that are uncovered in production. They can 
include the cost of fixing the defects and the cost of people and resources that are idle 
or underutilized because of the downtime. 
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440.3 Managing the Test Environment 
In the Construction Phase of the project, you constructed your test environment. This 
process required identifying the necessary hardware, software, initial test data, tools and 
network connections needed to execute the test cases in the Test Phase. To collect 
accurate and valuable test results, you must properly maintain your test environment and 
its configuration throughout the Test Phase. Maintaining and effectively utilizing the test 
environment throughout the project includes the following: 

• Use any asset management tools and processes to tag and track all of the test 
hardware and software. Make sure that any changes to the hardware and software are 
noted. Some problems that are very hard to track down end up being the result of test 
cases running under different hardware or software. It is important that test results be 
validated using the same hardware and software as prior tests. Otherwise, the results 
are susceptible to errors in the environment, not necessarily in the solution itself.  

• If necessary, tie the test cases to the hardware and software configuration. Some 
solutions must work properly under a variety of hardware and software tools. For 
instance, an e-commerce website on the Internet is going to have to work with a 
variety of browsers and other desktop combinations. Therefore, you may have a test 
suite (groups of test cases) that runs on each of these browsers. Tracking this could 
just be a matter of adding another column to your test tracking spreadsheet to specify 
the configuration that the test case applies to.  

• In addition to managing assets and configurations, the integrity of the full test 
environment should be maintained. In many organizations, the test environment is 
actually split and isolated from the development environment so that the ongoing 
development work does not adversely impact the test environment. An advantage to 
this approach is that the test environment can better reflect the environment that is 
used by the client. On the other hand, if the development and test environments are 
not exactly the same, it may be hard to duplicate some of the problems encountered in 
the test environment. In some cases, a test will work fine in the development 
environment but will fail in the test environment, and it can be hard to track down the 
reason.  
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440.4 Regression Testing 
Regression testing is a technique that can be used in a number of the acceptance tests and 
system tests. There are two main objectives to regression testing. The first is to make 
certain that a component with a defect that has been found and fixed actually does work 
and provides the expected outputs. Very often, programmers will “tweak” the code and 
report the defect fixed without truly resolving the cause of the defect. The second 
objective is to ensure that the fix of the defect does not break any other code and 
introduce new errors in the component. It is in fact this possibility that makes regression 
testing necessary. Regression testing validates the overall integrity of the system, not the 
fix of the initial defect itself. 

Regression testing basically involves creating a complete set of test data, running the test, 
and then documenting the results. When changes are made to the solution, this same set 
of test cases is rerun and the results are compared to the prior standard to look for 
unexpected discrepancies. For example, you may have 500 test cases that have been built 
through the testing process. These test cases are all executed during the acceptance test. 
The results of the test may include a handful of errors. These errors are fixed and the 
same set of test data is run again. However, this time a handful of other problems emerge 
that did not show up the first time. This has pointed out two potential problems. One is 
that the correction of a prior error has led the logic down a path to another error in code 
that was not exercised previously. The other potential problem is that correcting one or 
more of the prior errors actually introduced another error that did not exist before.  

Likewise, you may build a large set of test cases to help in stress testing your solution. 
These test cases may not be the exact same set used in the acceptance test example above. 
After the test has successfully completed, the results are saved. Later, you may make 
some major changes that could affect the overall solution performance. At that point, you 
would do a regression stress test by running the same set of test cases again (or a slightly 
modified set of test cases to test the new features). The new test results are compared 
with the old test results to validate that the overall integrity and stability of the solution 
are still intact. 

Developing Regression Test Cases 
In the prior example, the exact same set of test cases was run through two sets of tests. 
However, this is not always the best approach. There is a common rule in testing that says 
where there is one bug, there are usually more waiting to surface.  Your regression test 
cases should be focused on casting a wider net of coverage around the location of the 
defect.  This means setting up test cases that exercise as many portions of code as 
possible, as well as actually adding test cases that focus on areas of known defects. The 
test team should also add test cases to features and functions related to the known defects. 
For instance, if there is a defect in the customer lookup process, additional test cases 
should be added to any areas of the solution where that similar customer lookup process 
takes place.  

Regression testing is especially valuable after a solution goes live and new releases of the 
solution are issued. After changes are made to the solution, new test cases are added to 
the pre-existing set of test cases. The full set of test cases is executed, and the results are 
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compared with the results from prior tests. All discrepancies are either validated given the 
new changes or identified as errors that need to be fixed.  

In selecting regression test cases, consider these best practices.  

• Automate, automate, automate. Regression tests that are automated are the least 
expensive to run since they simply take up computer time.  If possible, the validation 
of results and comparison to prior baseline runs should be automated as well.  

• Reduce your test suite size. Some people think that the more test cases they build, 
the better the potential results. That is true to a point, but there is also a point where 
more test cases just become hard to maintain and require more work to determine 
which test cases are associated with particular errors. The better approach is to keep 
the fewest number of test cases that will thoroughly test the solution. This includes 
eliminating duplicate tests. You may have multiple test cases with differing sets of 
data; however, all of them test the same basic features and functions. You may not 
want to narrow these test cases down to one, but you probably don't want 50 similar 
test cases either.   

• Add narrow tests for specific errors, but then phase them out over time. It is a 
common practice, and a good practice, to add test cases in areas where there are 
known errors, especially if related errors keep occurring in the same area. In fact, 
some of these cases may overlap; however, you are trying to test as many nuances in 
the logic as possible. Once these areas of the solution become stable, the test cases 
can be safely reduced. Test cases that are too narrow in coverage are worth keeping 
for a short time and should be added into the mix in multiple cycles just to make sure 
the defect does not reappear. However, the tests can then be archived. They will be 
available if similar errors occur in the future, but they will not overwhelm the testers 
by continuing to add more and more test cases to the regression test.  

• Create smoke test suites. These regression test suites should include test cases that 
have a relatively low risk of finding defects but that validate the integrity of the 
system. These include test cases that are designed to work correctly the entire way 
through. Their purpose is not necessarily to detect errors, but to provide a valid set of 
working test data that can exercise the entire solution.  

• Pay special attention to user errors. Test cases should be drawn up from defects 
found by your clients. This type of defect found by a user suggests a gap in test 
coverage, and a new test case should be created to close the gap and protect the 
system integrity.   

Running these types of regression test cases will help complete your testing effort on a 
timely basis, especially if they can be automated. They will also make certain that errors 
are identified and fixed quickly. While regression testing is tedious, it is helpful for 
resolving and preventing future defects as well as for creating many test cases that can be 
automated and reducing the overall testing effort costs.  In addition to these benefits, 
automated regression tests help to reduce the constant tension on the project schedule.   
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440.5 Automated Testing 
Automated Testing is not for everyone.  If you are considering improving your testing 
ability through the use of automated testing, you should first understand common 
misconceptions and true benefits of this type of testing.  But before you can do that, you 
should determine if automated testing is a suitable option for your testing efforts.  Some 
solutions and systems are simply tested better by manual methods.   

Misconceptions of Automated Testing 
Organizations that struggle with their testing efforts often have misconceptions regarding 
the use of automated test tools. These misconceptions can end up causing problems for 
the project. Some of the potential misunderstandings about testing tools are as follows: 

• Test plan generation. Automated test tools do not create test cases and test scripts 
“automatically.”  The testing team will still need to create a test strategy that includes 
describing how automated testing will be utilized to make testing more efficient and 
effective.  Test scripts are written by team members who learn how to use the test tool 
in the same way a programmer learns to write programs in C+ or Java. 

• The tool is the process. Sometimes when team members are asked how they will do 
testing, they refer to the use of a testing tool. This is not accurate. Your project still 
needs a viable test plan and testing process. It is possible that the testing tool may 
come with some recommended processes and the tool may help automate certain 
parts of a testing process, but the tool is not a substitute for a good process. Instead, 
build a solid Testing Plan and testing process, and then use your tool to automate 
certain portions of the process.  

• The “Silver Bullet.” People who sell testing tools often exaggerate the functions and 
features that are available. Automated test tools are no different.  All tools typically 
perform some types of testing well, and other types of testing not so well. Some tools 
are created specifically for certain types of programming languages.  In addition, an 
automated testing tool will not be sufficient for all your testing efforts.  Manual tests 
will still be required and are better suited for certain types of tests.   

• Reducing effort and schedule. A common misconception is that you can purchase 
an automated testing tool, receive training and immediately start saving time and 
money on your testing effort.  The truth is more sobering.  Testers will require 
training on the usage of the automated test tool.  Testers will need to learn how to 
create scripts with the tool.  In addition, using automated test tools effectively can 
require some trial and error. Automating testing may even require more testers at the 
beginning to learn how to use the tool and to write test cases and test scripts. Only 
once the scripts are built and fine-tuned through a few test cycles will you be 
comfortable with the results the tools provide. With that said, there is no question that 
many test tools will result in faster and more effective test coverage. However, they 
are not without a cost in terms of learning curve. 

• Test coverage. One of the common misunderstandings about testing tools is that they 
will provide greater test coverage. However, in most cases, the tools are only a means 
to develop automated scripts to run the system without human intervention. The test 
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team must write test scripts and test cases that provide adequate test coverage. Some 
testing tools will help generate extra data that can be used in performance testing and 
stress testing. However, these test cases are still based on input that you provide. 

Benefits of Automated Testing 
Now that you have established realistic expectations of automated testing, it is valuable to 
understand the real benefits of automating some of your testing efforts.  To experience 
these benefits, an automated testing process must be set up correctly.  The most 
recognized benefits of an automated testing process would be improved test quality, 
reduction of test effort and reduction of defects found in production.   

• Improved test quality.  Automated test tools can improve the quality of the test 
effort due to the amount and depth of testing that can be completed in each test cycle.  
For example, an automated regression test can be used each time a solution is 
released to the testing team to ensure that the baseline functionality has not been 
affected by the latest release. (If changes are detected, they should be predicted based 
on the changes made to the solution.)  

• Reduction of test effort.  While it will require using the tool through a few test 
cycles to improve the testing effort, automating the appropriate test cases will 
increase productivity and reduce the constant strain on the testing effort and 
schedule.  The use of automated test tools will reduce your testing effort by 
maintaining test cases, executing tests automatically, analyzing test results and 
creating reports highlighting the results. In addition, since automated tests can be 
initiated during the day and run at night, testers can run manual tests during the day, 
kickoff automated tests before they leave, and analyze results from those tests when 
they arrive the next day.        

• Reduction of defects in production.  One of the objectives of testing is to identify 
and reduce the number of defects found in the production solution. The use of 
automated test tools can help to reduce defects found in production because of the 
increase in the amount of important tests that can be run in the test effort.  For 
instance, manually running performance and stress tests is a time consuming process 
that could only be completed a few times in the test schedule.  With the introduction 
of automated test tools, performance and stress tests can be executed automatically 
over and over again. This increases the ability of the project team to find and resolve 
defects before they reach production.    

Guidelines for Using Automated Testing Tools 

In general, use the following guidelines when considering the use of automated testing 
tools on your project: 
• If you are just choosing a testing tool, make sure you start by understanding your 

testing requirements. There are many tools in the market, most of which cover one or 
more aspects of the testing process, but not all of them. There are also vast 
differences in terms of the price. Before you purchase a test tool, make sure that you 
understand the testing needs you are trying to address and choose a cost effective tool 
for those requirements. 
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• Include your use of a testing tool as a part of your Testing Strategy and Testing Plan. 
The needs of the tool probably won't impact your high-level strategy, but it may have 
an impact on your Testing Plan. Certain features of the tool may drive the testing 
processes and techniques that you will utilize.  

• Normally you want to start your use of a new testing tool in a pilot test and then grow 
from there. There is a learning curve whenever you are using automated tools, and 
some testing tools require more learning than others. It would not be a good idea, for 
instance, to implement all of your test cases at once with a new tool. Instead, start off 
with a subset of your test data, or perhaps limit the initial use of the test tool to one 
area. Make sure that the tool works as you expect in a smaller pilot test run before 
trying to adopt the tool across all test cases and within the entire solution.  

• Testing tools (and actually all testing functions) work best if they have their own 
environment. This does not have to be a separate machine, but it could be. However, 
you should have a dedicated test environment for your solution, and the testing tool 
should work within this environment. If your testing is complex enough, you might 
even have two testing environments so that the automated tool can run in a separate 
space.  

• Depending on the test tool, try to automate testing as early as possible. If your testing 
tool can be used in the unit test process, use it there to start with. The sooner you can 
use the tool, the sooner you will find a more comprehensive set of errors. Also, you 
start building actual test data during unit testing, so if you can enter these tests into 
the testing tool, there will be less work to do as you build additional test cases later in 
the testing process.  

• Many automated tools have record/playback features that allow you to capture and 
repeat online interactions. These are very helpful for regression testing since they 
allow you to plan and capture a sequence of user inputs and then run the script any 
number of times afterward to compare results. This keeps the user from having to 
remember the exact sequence of inputs they used last time. If you do not have these 
tools, you need to document the exact sequence of online actions to take in your user 
tests so that the tests can be manually repeated. 

• Automated test scripts and test data must be updated periodically whenever the 
solution changes. An online process may change, for instance, in a way that makes a 
prior online test script obsolete. If the test script is not updated, the automated testing 
will result in unreliable, unpredictable and incorrect results.   
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440.6 Managing Test Cases 
In the Design Phase, it was important to start developing the specific test cases that would 
be executed during the Test Phase. Over time, your team may create hundreds or 
thousands of test cases. These test cases must be managed to make sure that the right 
cases are utilized for the right tests. If you are not careful, you will end up losing test 
cases, creating duplicate test cases and applying the wrong test cases on the wrong tests. 
There are a number of potential tests that can be run during the Test Phase, and not all of 
the test cases need to be run for each type of test. The test schedule is always tight, and 
learning to manage the test cases can help make the process more efficient.  

You may have an automated test tool that will manage the test cases for you. However, 
most project teams do not have that luxury. Managing test cases is a lot like managing 
your source code and managing your project documentation. Since you are in the Test 
Phase now, you should also have actual test data that supports the test cases. The test 
cases and test data should both be managed throughout the Test Phase as well as in the 
support group. 
• Categorize the test cases. Normally you don't want to throw all of your test data into 

one big file and use the same massive set for all of your testing. It is usually better to 
segregate and categorize the test data based on how it will be used. You may have a 
smaller set of test cases that you feel covers 90% of the solution. You can use this 
subset of test data for interim testing and perhaps unit testing. You can use the entire 
set of test cases for your final tests. 
Likewise, some test data will only test certain subsections of the solution. These can 
also be segregated into separate files so that they are used to test changes made to 
specific components. When those components are not run, this test data would not be 
run either.  
Lastly, data can be categorized based on the type of test being run. You may have 
generated tens of thousands of test cases that are used for stress testing that would not 
be used for most normal testing events. On the other hand, if you had a major new 
release or a change to the technical architecture, you would want to pull this 
specialized set of test data out to perform another stress test. 

• Coordinate changes to the test cases. One of the ways the testing rigor gets lost is 
that the initial test cases are put together with great care, but then changes are made 
haphazardly. New test cases and test data are thrown in that perhaps do not do an 
adequate job of testing a feature or function. New people may throw on duplicate and 
confusing test cases because they do not understand what is already in place. If the 
test cases are not managed and coordinated, the entire set of test cases starts to lose its 
reliability and rigor. 

• Ensure repeatability. This also gets at the prior issue of coordination. Your test 
cases and test data lose a lot of value if the test data cannot be easily re-creatable. 
That is, if you pull a subset of test data to test a certain condition, you need to be able 
to re-extract the same set of data later to repeat the test. If your test data is constantly 
shifting, your testing results are going to be unpredictable and it will be hard to tell if 
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your testing is successful. Your team needs to have processes in place to ensure the 
integrity of the test data so that results can be repeated. If the test data changes (and it 
will over time), the testers must have a way to understand the nature of the changes. 

• Retire old test cases. Generally, you start building test cases from scratch and then 
continually add new ones to test more and more detailed features and functions. 
Likewise, you create more and more test data over time as well. At some point, 
however, your test data will get old and there will be a need to retire test cases and the 
corresponding test data. These old test cases can be archived and saved for some 
period of time in case there would be a reason to reinstall an old change or research a 
problem that was discovered recently but perhaps dates back to a prior version when 
those old test cases were still valid. There are a number of reasons for retiring old test 
cases: 

1. The original feature or function may change. When a feature or function 
changes, or is deleted, the test cases may need to change as well. When that 
happens, the older test cases and corresponding test data will no longer be 
relevant. These test cases and test data should be deleted from the active list. 

2. The timeframes are old. In many cases there are dates associated with the test 
data, and over time these become "dated." If you are testing in 2004 and your 
test data is all from 1998, it may be distracting to the test team and may, in 
fact, cause problems for logic that is data sensitive. Over time, the test data 
dates should be updated, or else the actual test data should be retired and new 
test data generated.  

3. You find duplicates. You should try to provide thorough test coverage for 
your solution with as few test cases as possible. This is not easy, but there will 
be times when you discover that certain test cases, or sets of test data, are not 
covering any new ground, but are just repeating other tests. These should be 
retired.  

4. The test data is misleading or obscure. Sometimes you generate test cases and 
test data to test logic paths that cannot really occur in the production 
environment. These can be distracting and may generate obscure results that 
take a long time to investigate. It may turn out that the combination of data 
would never be encountered in production. The test case should be retired or 
just deleted.   
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441.0 Validate Test Coverage    
At the end of the Construct Phase, you should have unit tested each component to ensure 
that it meets minimum functionality requirements and that it is free from obvious defects. 
The test cases that you use for unit testing should be carried forward into the Test Phase 
and used as the basis for integration testing. Of course, you will want to add more test 
cases to test features and functions that rely on the multiple components executing 
together. Likewise, you would take the combined set of test data into your system tests 
and add even more test cases that validate more logic and more of the conditions you will 
encounter in the production environment. Finally, you add even more test cases from the 
client's perspective as he or she validates the solution during acceptance testing. 

In spite of all of this testing causing an expanding set of test cases, you might wonder 
how you can be sure that you are testing the solution adequately. Test coverage is about 
ensuring that your testing process contains enough test cases to competently exercise 
features and functions, while also trying to catch as many potential errors as possible. 
This is not about trying to test every possible condition. This would be impractical at 
best, and overly costly and time consuming if you could do it. However, there are some 
proactive techniques you can utilize to try to ensure that the solution is tested thoroughly 
to the best of your ability.  

(Note that test coverage is not the same thing as code coverage. Code coverage measures 
how the tests have exercised the code, and, in fact, you may be able to test all the logic 
paths for a simple and straightforward program. However, you can exercise every line of 
code and still miss important features - for instance, testing whether the solution will run 
on Windows 2000, Windows XP, Linux, etc.) 

Good test coverage requires that you gather as much relevant documentation as possible 
to search for potential test cases. Three steps to accomplish this are: 

1. Validate the base project documents where you can find test coverage information. 

2. Create test cases that will test all of the aspects of the solution that are described in 
this base project documentation.  

3. Keep the test cases up-to-date whenever these base documents are updated.  

Validate the Base Documents  
The first step is to figure out how to gather the most information you can about the 
functionality and performance of the solution using base documents that already exist on 
the project. This includes determining the set of base documents, the owners of the 
documents, where the documents are located and the change process for those 
documents. All of these areas are important to understand. The people doing the testing 
may not be the obvious people to keep informed of where all the project documents are 
and when they are updated. However, the testing team needs to know that information. 
Examples of these base documents include: 

• Business Requirements Report. Understanding the requirements is the first step 
toward testing all of the features and functions of the solution. The requirements may 
be documented using traditional features and functions statements, or use cases. Use 
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cases define a sequence of actions undertaken by the user as well as the expected 
response of the solution.  

• Design documents. The design documents should be reviewed for some of the lower 
level solution requirements. This includes look-and-feel requirements, editing rules, 
error messages, etc.  

• Change requests. These documents describe modifications made to the base 
documents.   

• Incident reports / error reports. These reports help the test team focus the test cases 
on areas that have had numerous errors in the past tests. If errors show up in 
concentrated areas, it may be a sign that the code there may have logic or structure 
errors. Additional test cases should be added to further exercise those sections of 
code. Of course, knowing where prior errors occurred also helps in regression tests 
where similar tests are run repetitively. When these repetitive tests are run, it is 
important to validate that prior errors do not reoccur.  

Create Test Cases 
As the test team reviews all the appropriate base documents, they should make sure they 
have proper test case coverage for all of the features and functions they find. Some of 
these test cases may have been created already during unit testing; however, most of them 
will need to be created now as a part of the Test Phase. The test cases should include 
every important statement of fact in all the documents you’ve researched, as well as a test 
scenario that validates the information. You can also use the documentation to find limits 
for your testing efforts that will allow you to thoroughly test with the least number of test 
values.   

Keep Test Cases Up to Date 
One of the most difficult areas to manage in testing is the never-ending changes made to 
the base documents identified previously. It is common to find that the results of testing 
will point out the need for changes to either the prior design documents or the business 
requirements. It is not always obvious that the test team needs to be aware of the change 
requests. Changes made to design and requirements will mean changes to the test cases. 
Some test cases will need to be expanded, some new cases will be added, and some cases 
will be eliminated.  

The project manager should include the testing team, or at least a central contact, in the 
change request process. This person does not need to approve the changes, but needs to 
be aware of all changes made to whatever set of base documents that the team utilizes. If 
the testing team has a specific test manager or test team leader, this person is a logical 
candidate to be made aware of all changes in the base documents. If the change is 
substantial, the test team should also be brought into the loop to estimate the total effort 
and time required to test the changes, as well as to retest the rest of the solution to ensure 
everything is working as it should.  

Estimating for Scope Changes and Multiple Testing Cycles 
Normally all of the testing work required for scope changes would be accounted for in 
the scope change impact. That is, if the team estimates that a scope change request will 
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result in an extra 20 hours of effort, this impact should include the additional time it will 
take to test the changes. However, there is also re-testing that is required to validate that 
prior bugs were fixed. So, from an estimating perspective, the team cannot assume that 
the tests will be perfect the first time. Integration tests, system tests and acceptance tests 
may all need to run multiple times. The first test will uncover errors that will need to be 
corrected. The full tests, with perhaps more test cases focusing on the errors, will need to 
be run again. It is possible another iteration will be needed as well. All of these iterations 
need to be accounted for in the estimate for testing, as well as when estimating the impact 
of scope changes. Planning for these revisions and the multiple testing cycles will reduce 
the stress of your testers and increase their success in meeting implementation deadlines.  
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442.0 Integration Testing    
In the Construct Phase, we unit tested our modules on an individual basis. Now it is time 
to do integration testing. (From a terminology perspective, sometimes integration testing 
is referred to as string testing or thread testing.) In many respects, integration testing is 
the easiest testing to perform. If all developers understood the requirements and design 
specifications similarly and properly unit-tested their programs, the integration test 
should execute without too many problems. You also do not have to create all your test 
cases from scratch. You can start with the combination of test cases and test data from 
unit testing and just add incremental cases to test logic specific to the interfaces.  

Unfortunately, even though the individual unit tests may be successful, there are many 
reasons why the integration test may have problems. Some of these errors come from 
inconsistencies in the original requirements. Some errors come from problems and 
inconsistencies that were introduced in the Design Phase. Many are just the result of 
inadequate unit tests, and some are caused by conditions that could not be unit tested one 
module at a time. The reasons include:  

• Differences in the understanding of business requirements between multiple 
developers cause them to assume different things should happen for the same test 
cases. 

• Fields are defined differently. For instance, one module assumes a field can hold ten 
characters, and another module is programmed to hold eleven characters. 

• There are different assumptions in field content. For instance, one program expects a 
phone number as ten digits. Another expects the phone number to include the dashes. 

• The modules still have errors that were not uncovered in unit testing. Integration 
testing adds new test cases, some of which may have been difficult to generate during 
unit testing, that result in additional errors being uncovered. 

There are two general approaches to integration testing – big bang and incremental.  

Big Bang Testing 
As the name implies, the big bang approach to integration testing means that you take all 
the unit tested modules for a system and tie them together at once. This approach is great 
with smaller systems, but can end up taking more time for larger, more complex systems. 
One of the advantages of big bang is that you uncover more errors earlier in the testing 
process. In fact, you may uncover initial errors all over the place when the testing begins. 
If the modules have been well-tested in the unit test, this approach can also end up saving 
time. It can also be quicker because you do not have to create as many stub and driver 
programs. (These are explained later.)  

The biggest disadvantage is that it is harder to track down the causes for the errors since 
all the complexity was added at once. For instance, if a transaction is not processing 
correctly, there may be ten modules to track back through to determine the cause. A 
second disadvantage is that you cannot start integration testing until all the modules have 
been successfully unit tested. There may be modules that work together that are 
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completed early, but they cannot be tested together until all the modules required in the 
integration test are completed. 

Incremental Testing  
Incremental testing means that you test two related programs together and make sure they 
are working correctly. Then you add one or two additional modules to the test until all of 
the components are successfully working together. This is usually the best approach for 
large, complex systems.  

Incremental testing requires the creation of stub and driver programs. These are shell 
programs that do nothing but allow programs to make calls to other modules and 
databases. A stub program is one that is called by the program you are testing and a 
driver program is one that calls your program. As an example, say you have Program A 
that calls a second Program B. However, Program B is not ready to include in integration 
testing. So, you create a stub Program B that does nothing but accept your input 
parameters and display the fields. This allows you to test Program A now and at least 
ensure that it is passing the correct data to Program B. Likewise, let us say you are testing 
Program B, but the calling Program A is not ready. In this case, you can create a driver 
Program A that has no logic other than to pass a predefined table of parameter input to 
Program B. Program B then accepts the data and performs the expected logic.  

If you perform an incremental integration test, there are two general ways to put the 
component modules together - top down and bottom up. These two approaches are 
available if your solution follows a general high-level to low-level hierarchy. That is, you 
have general programs that call other programs for detailed processing, which, in turn, 
call other programs for even more detailed logic processing. If your business logic and 
design are such that your programs are not arranged hierarchically, then these two 
approaches end up being the same, and it does not necessarily matter in which area you 
start the incremental integration testing.  

• Top Down. In this approach, the modules at the top of the overall logic path are 
tested first, using stubs for the called modules. Then the called modules are added, 
using stubs for modules that they might call. This continues until the entire 
application is tested. This can be easier to logically understand, but it saves the bulk 
of the testing complexity until later. 

• Bottom Up. This is the opposite. You first start off with programs at the lower level, 
and utilize driver programs to call them. Then you replace the drivers with the actual 
programs and create driver programs to call them from one level up. This continues 
until all the programs are tested and in place. The bottom up approach tests the bulk 
of the processing logic earlier, but it is harder to see the bigger picture until later, 
when the more general programs are in place. 

In general, incremental testing is better for large, complex systems. The integration 
testing process can start earlier, as soon as related programs have been successfully unit 
tested. This approach makes it easier to find errors, since the application environment 
only introduces one (or a few) module at a time. Lastly, this approach results in more 
overall testing, since the earlier modules get tested over and over again as new modules 
are added. 



LifecycleStep Basic Content 

258 
Copyright© 2003-2005 TenStep, Inc. All Rights Reserved 

443.0 System Testing    
When integration testing is completed, you have the basis of a system that works in a 
controlled environment and under limited circumstances. If you are building a web 
application, for instance, you may have just proved that it works successfully for one 
person running on your internal network. You do not know yet that it will work under the 
production load of 100 simultaneous users. You also do not know yet if the security is 
sufficient or if the application can be recovered if a disaster occurred. These are examples 
of what happens in system testing. This is the most complex series of tests to perform, but 
it is the most important to make sure your application is ready for production.  

The unit and integration tests provide the foundation for ensuring that the system meets 
the fundamental business requirements and is free from obvious errors. If you only had to 
deploy to one user, you might be able to deliver it now. However, that is rarely the case. 
The next set of tests is designed to show that the solution can withstand the rigors of the 
production environment.  

Actually there is not a specific ‘system test.’ Instead, there are a variety of tests that fall 
under the general system test umbrella. Some of these tests can be very difficult to set up 
and execute because they require you to simulate the production environment. Even if 
your company has the hardware and software required to simulate the live environment, it 
can be difficult to stage the proper set of people, transactions, and circumstances that you 
see in production. For instance, although your web application works fine and meets the 
business requirements, can it resist the attack of a hacker that wants to read your 
databases or deface your site? That event will be hard to test for without being in 
production and trying to hack into the system. 

Types of System Tests 
There are a number of events that fall within system testing. Of course, all of them are 
not necessary or appropriate for every system. It is also possible to combine some tests. 
For instance, the clients must perform the usability test, and they could do requirements 
testing at the same time.  

• 443.1 Performance. Test the application with transaction volume that is within and at 
the top of the range that is expected from the business requirements. Make sure that 
the resulting system behavior is within expectations or any formal service level 
agreements. 

• 443.2 Stress. Expose the system to transaction volume substantially higher than what 
would normally be expected, and over a concentrated time period. 

• 443.3 Security. Ensure that people have the access level that is required, and no 
more. Ensure that unauthorized people cannot access the system.  

• 443.4 Requirements. Track each business requirement through the development 
process and ensure that it is included in the final system. 

• 443.5 Usability. Make sure that people can use the system easily and without 
frustration.  



LifecycleStep Basic Content 

259 
Copyright© 2003-2005 TenStep, Inc. All Rights Reserved 

• 443.6 Documentation. Check that hard-copy and online documentation is 
understandable and accurate. 

• 443.7 Training. Ensure that online or in-person training is effective and meets the 
training requirements. 

• 443.8 Interface. Test your application interfaces with external databases or third-
party companies.  

• 443.9 Disaster Recovery. Test to see if you can recover the system from a simulated 
disaster. 

• 443.10 Multiple Site. Make sure your system can function between multiple 
locations, if necessary. 

• 443.11 Installation. If your installation process requires software, custom code or 
anything unusual, you will want to test it ahead of time.  

It is important to note that all of the system tests start with the assumption that the system 
is complete and stable. It is difficult to do system testing if you are running into a large 
number of program bugs. If you have too many bugs, you need to bring the solution back 
to the integration testing process.  
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443.1 System Testing - Performance Testing 
The project team must understand the requirements for the level of transaction volume 
the system needs to handle. This includes normal volume, slow volume, and high 
volume. Examples of this volume include the number of simultaneous users, the number 
of database reads and writes, the number of batch transactions, and the number of 
webpages accessed. Of course, you need to know the volume over a specific timeframe. 
A system that expects 100 online transactions per hour has vastly different considerations 
than one that has to handle a million transactions an hour. Some of the performance 
measures can be taken from the requirements. Other performance measures may come 
from the technical design. For instance, the requirements may point out a need to process 
100 transactions per minute. The design work may translate this into 1000 database calls 
per minute if each transaction requires 10 database calls.  

The purpose of performance testing is to simulate the volume of a live system and make 
sure that the solution responds within expectations. If you have specific service level 
agreements in place, you must ensure that you can achieve them. It is very important to 
test at the top end of the volume requirements and not just test the typical volume level. 
The areas you are looking for include:  

• Online response time for screen navigation 

• Online response time for processing data against databases 

• The time to run batch processes 

• Delivery time for hard copy reports (i.e. are they ready by 8:00 AM?) 

• Printer capacity to handle requests 

• Downtime for batch processing or periodic maintenance 

• File sizes and storage capacity 



LifecycleStep Basic Content 

261 
Copyright© 2003-2005 TenStep, Inc. All Rights Reserved 

443.2 System Testing - Stress Testing 
The prior section on performance testing was designed to ensure that the system performs 
as expected against low, normal, and high volume requirements. The purpose of stress 
testing is to see how the system behaves when it receives volume higher than the 
requirements. For instance, if you expect no more than ten users on the system at one 
time, what happens when twenty log on simultaneously? If you expect your website to 
have no more than 1000 hits per hour, what will happen if it receives 1000 hits within ten 
minutes, or 10,000 hits per hour? 

The stress test shows how your system holds up against the unexpected. To be sure, you 
would expect system performance to degrade if the resources are stressed. But do they 
crash and burn? If they do, at what point do they do so? The question then is whether this 
break point is acceptable. If you expect 1,000 transactions per hour, it may be acceptable 
for the system to break if it has to process 10,000 in an hour. However, it may not be 
acceptable if it breaks at 1,500 transactions per hour. In many cases, stress testing 
highlights flaws in your technical architecture and may point out the need for upgrades to 
hardware, software, or tools. 

Just as with performance testing, you are looking to see how the system responds to an 
overload in terms of response time, storage capacity, file sizes, database response time, 
etc. Because of the volume requirements, usually you need a good testing tool to simulate 
many aspects of stress testing. The tool will be able to simulate user loads without having 
to line up hundreds of actual users to participate in the tests. A testing tool also helps you 
to make sure the test can be repeated again. 
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443.3 System Testing - Security Testing 
This one is in the news all the time and should have the project team at a heightened state 
of awareness. For instance, an Internet application that processes credit cards and stores 
customer information needs to be secure. It cannot be mostly secure or reasonably secure. 
It needs to be 100% secure and it needs to be thoroughly tested. Another application that 
maintains a library of company information for all employees to see may not need a 
security test at all. 

Understanding security needs starts with your business requirements. You need to work 
with your client to understand the importance and confidentiality of the data that is read, 
updated, and created by your application. Then, determine the types of people who have 
access to the application and to the data. Picture this as a table with data categories in the 
columns and people in the rows. For each square in the table, determine what level of 
access, if any, the people should have to the data. Then, you design and build the 
application to those requirements. Once you know who needs access and at what level, 
you can run tests to ensure that access is as it should be. This has two important steps.  

1. Make sure that people have the level of access they need. For instance, the Accounts 
Payable clerks may need to browse certain functions and update others. Your testing 
should ensure that the clerks can access all of their data and transactions.  

2. On the other hand, you should test to ensure that people do not have access to areas 
they should not. For instance, these same Accounts Payable clerks above may not 
have the ability to generate a payment request over $1,000.  

Added security also has added cost. You may decide that a breach would be a nuisance, 
but not something you want to spend a lot of money to avoid. You may need to rely on 
procedures and training to help with security. You can also enforce security by generating 
audit reports that point out unauthorized access.  

Areas to Test  
When you design your security tests, you want to test the obvious and the obscure. This 
test needs to be coordinated with the clients and perhaps even your security specialists. 
The testing should include: 

• Sign-on procedures. Are passwords required? Do users need to reset them? Can a 
person access the application without going through the sign-on screen? 

• Database / file security. Database access needs to be controlled in a way that is 
consistent with the overall rights of each user. This area should be tested heavily to 
ensure that users cannot get at data that they are not authorized to access.  

• Program logic. There may be features and functions that are available to some roles 
but not for others. Tests should be devised for all roles and all functions to make sure 
that users cannot access unauthorized functions.  

• Physical security. What if your application is secure, but someone steals your server? 

• Third-party tools. Are vendor add-ons and tools secure? Double-check firewalls and 
all third-party software. 
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• Procedures. Are the right procedures and reports in place to keep the environment 
secure? Are the policies reviewed periodically to ensure they are still adequate? Do 
new risks require new procedures? 

• Test environment. Does your test environment mimic the production environment 
for important security features? You cannot adequately test confidential systems in a 
test environment that is open to everyone.  

• Audit reports. Some security features cannot be built into the solution, but you can 
track who is accessing features and who is updating data. Your security test should 
include testing these audit reports to ensure that you can detect possible security 
breaches after the fact if you cannot prevent them ahead of time.   

• Attacks. Depending on the nature of your solution, you may need to thoroughly test 
different attack scenarios. If your solution is on the Internet (e-commerce, company 
website, etc.) you should test for hacking, denial-of-service attacks, viruses attached 
to your website, etc. If you do not have the means to execute these types of tests you 
certainly need to have a plan for what to do if an attack occurs. For instance, if your 
website is hit with a denial-of-service attack, it may be acceptable to simply shut your 
site down until the attack subsides. On the other hand, that might be a completely 
unacceptable solution. That’s why you need to think through how you would respond 
in those instances.  

Lastly, depending on the level of security required, you may need outside expertise to 
evaluate your security precautions and vulnerabilities. There is a lot of expertise available 
– no doubt gained from the multitude of security breaches experienced in real-life. These 
experts can help ensure you do not repeat these same mistakes. 
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443.4 System Testing - Requirements 
Testing 

The purpose of this test is to validate that the system meets all business requirements. 
This test is relatively straightforward, but it requires that you have done a good job of 
documenting the requirements during the Analysis Phase. If you do not have written 
requirements, you have nothing to validate against.  

A good technique is to list the business requirements down the rows of a table. In the 
second column, describe how you will test that the requirement is satisfied. This could 
include the specific test case(s) utilized. The third column has an indication that the test 
was completed and what the results were. Remember, you are validating that all features 
and functions work as they should. You are not trying to break the system. Just include 
one or more cases that test the business requirement and ensure that the results are as 
planned. 

In addition to the business requirements, there may be other unstated requirements that 
need testing. These could include organizational standards, policies, auditing 
requirements, etc. As an example, all online screens may need to include the company 
logo. Although this was not a project requirement, it may be a company standard that 
needs to be validated. 

If you are tracking requirements through the lifecycle, this test is still necessary. Tracking 
the requirements down through the construction modules and test cases validates that the 
requirement has not been forgotten. However, the project team has done the tracking and 
testing to this point. The requirements test is an opportunity for the client to validate that 
all the requirements are in the solution and work as expected.  
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443.5 System Testing - Usability Testing 
You can have a solution that meets all the features and functions asked for by the client 
that is still difficult to use and difficult to learn. Many of the features of usability do not 
come directly from the business requirements. While you may have a requirement that 
the application should be easy to learn, it is really the design phase where these usability 
decisions are made. While most project teams do not include human factors experts, there 
are many common sense techniques to ensure that a system is easy to navigate and easy 
to understand. A separate usability test can be designed as a part of the system test to 
validate that the end users understand and use the system to its fullest.  

In general, you do not want IT people to perform the usability tests. The users, or people 
who have not seen the application, are the best people to use. Since this is a subjective 
test, you may choose to have the users utilize the solution and provide their opinion on 
usability through a survey. During the usability test, users should access the system and 
carry out scenarios that mirror their normal jobs. Then, using a one through five scale, 
you can survey them to see how satisfied they were in the following areas: 

• Ease of navigation from screen to screen. 

• Ability to spot necessary navigation boxes and buttons. 

• Overall complexity of the screens. 

• The color schemes used on the screens. 

• Error messages and the ability to understand what was required to correct errors. 

• Availability and clarity of online help. 

• Sharpness of graphics, charts and graphs. 

• Consistency between different screen sizes, browsers and other hardware types. 

• Consistency of grammar and syntax. For instance, if you place a period at the end of 
some items in a bulleted list, they all should have the period. (Or else they all should 
not.) 

• Consistency of fonts, font sizes, font color, etc.  

As you can see, usability is mostly an online concern, but you can perform usability 
surveys for batch reports as well. These and other questions can help determine if the 
application is usable or not. If survey questions are rated low, ask for specific examples 
of screens and reports that the users did not like. Performing usability testing and 
correcting poorly designed screens and reports can go a long way toward ensuring the 
application will be successfully adopted by the clients when it is implemented.  
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443.6 System Testing - Documentation 
Testing 

Many people have experienced being frustrated after they buy something that needs 
assembly, only to find that the instructions are vague or wrong. Given that common 
experience, the project team needs to be sensitive to making sure that the documentation 
provided is understandable and complete. In some cases, the documentation of the 
solution is done by the project team, and in some instances it is done by the client 
organization. However, all of the available documentation can be "tested" regardless of 
where it was produced.   

The purpose of documentation testing is to thoroughly review all written material that 
will be a part of the final solution. In other words, you want to review the User’s Manual, 
the Application Maintenance Manual, the Disaster Recovery Manual, etc. However, you 
do not need to review project documents like the Business Requirements Report or Status 
Reports. The testing can be done a couple different ways.  

• Ask people who are unfamiliar with the application to follow all documented 
procedures. These should be written in a way that provides step-by-step guidance on 
how to accomplish the given task. If the testers cannot successfully complete the 
procedures, the procedures need to be improved. 

• Get people who have strong English, punctuation, and grammar skills to review all 
the material for professionalism and readability. It would be great to utilize 
experienced proofreaders. Otherwise, use employees with strong written 
communication skills. 

• Try out all alternative ways that are documented to accomplish a task. In many cases, 
the primary way works, but the alternatives do not. 

• If you are describing policies or standards, make sure that the appropriate authorities 
in your organization review and approve your wording. You do not want to misquote 
or misapply an important company policy.  

• Evaluate any manual forms, checklists, and templates to ensure they are accurate and 
that the appropriate information is being collected. 

If you have the right people identified for this test, and you go over all the manual 
documentation thoroughly, you will reduce or eliminate a source of frustration and 
resistance after the application is implemented. 



LifecycleStep Basic Content 

267 
Copyright© 2003-2005 TenStep, Inc. All Rights Reserved 

443.7 System Testing - Training Testing 
In most instances, the first time you deploy training is actually in a live environment with 
real users. However, if possible you should try to test out the material first. For instance, 
you may offer training first to an internal group, or even the project team. Another 
approach is to first offer the training as a pilot test to a group of selected users. This 
"testing" allows you to validate the content of the training and ensure that it flows well. 
This includes the base training content as well as any exercises and case studies. 
Sometimes exercises that seem great on paper don't work well in the actual class.  

The initial testing of the training content also helps prepare the instructors so that they 
will be more comfortable delivering the training to the rest of the organization. The initial 
test is an opportunity to make sure you have the right supplies, the right test facility, the 
right mix of attendees, etc. If you are going to provide webinars, other distance learning, 
or computer-based training, you can test the technology and the delivery at this time. 

Training content is a deliverable in many projects. It needs to be tested for accuracy and 
defects before you roll it out for the first time. This initial controlled training class allows 
you to test the material and the testing process and make modifications before the live 
testing begins.  
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443.8 System Testing - Interface Testing 
By this time in the testing process, you may feel you have tested the application to death. 
In fact, as early as integration testing, you may have been testing the interfaces to your 
application. This should especially be the case for files and databases that come from 
other internal applications. However, this specialized test looks specifically at all the 
system interfaces, especially those from outside vendors or suppliers.  Things to look for 
here include: 

• Have you processed vendor feeds exactly as they will happen in production? If not, 
do it now. 

• Ask vendors and suppliers that receive data from your solution to thoroughly test the 
data they receive from this test. It is not enough to see that a file for a vendor was 
created successfully. The vendor must process the file and ensure that the results were 
exactly as expected. 

• Validate that the timing of the interfaces is as expected. If the file you create for a 
vendor is perfect, but is available too late, you may still have problems. 

• If there is input and output from an interface, make sure it is tested both ways. 

Your prior testing should ensure that your solution is accurate, usable and stable. 
Interface testing makes sure that there are no surprises that arise from areas outside of 
your solution. 
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443.9 System Testing - Disaster Recovery 
Testing 

There are many physical and natural threats to a computer environment. Even though 
your application may have a high degree of security built in, it may still be susceptible to 
a disaster that affects your entire environment. These vulnerabilities range from terrorist 
threats (especially for data centers in certain parts of the world) to floods to fires to 
computer viruses to malicious damage caused by employees. What would happen to your 
shiny new application if a fire destroyed the computer center? Yes, the system tapes can 
be recovered, but can your application be recovered successfully as well? Disaster 
recovery testing is designed to see whether your application can be recovered 
successfully in an alternate environment. The procedures you establish will be the basis 
for periodic disaster recovery testing throughout the life of the system. The things you 
want to test for include: 

• Ensuring that the environment and operating systems can be recovered in a 
reasonable time period. 

• Validating that all solution databases and files are backed up and recoverable at a 
consistent point in time. 

• Determining if you can recover transactions from the time the backup tapes were 
created up to the current moment. For instance, if the disaster occurs on Thursday, but 
your offsite backup tapes are from last Friday, can you recover all the transactions 
from Friday to today? 

• Testing that your security is still in-place in the recovery environment. For instance, 
there may be server-specific certificates that will not work on the recovery servers. 

• Testing your disaster recovery documentation. Make sure that there is sufficient 
information for a third party person to recover the solution. Remember that you may 
not be involved in or available for the recovery, and another person may need to 
recover the system based on the written instructions.  

• Validating that databases and files from other applications or vendors can also be 
recovered and that they can be synched up with the rest of your system.  

Obviously, this is a specialized test, and it is a type of insurance in case a disaster hits. If 
it is absolutely critical that your application be available, you probably want to do a form 
of this test, even if it is simulated instead of a live recovery. If you do not have the right 
duplicate facility for the disaster recovery testing (you may have a live disaster facility, 
but not one you can use for testing), you may need to do a table-top exercise and get the 
team together to see if you think you have what you need for recovery. 
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443.10 System Testing - Multiple-Site 
Testing 

This test is specialized for those applications that are running on multiple sites that need 
to communicate with each other. The test is set up based on how the different sites 
communicate and what the dependencies between them are. If the sites run 
independently, this test is easier than if there are dependencies between them. Things to 
look for include: 

• Test the basic connections and try to simulate all the processing and communication 
that would take place between the sites. 

• Run a performance test and a stress test to ensure that communication continues 
through the network to remote sites, and validate the point when network problems 
occur.   

• Validate that you can recover single sites in the network. This may include recovering 
the site based on local backups and/or pushing some local files to the remote site for 
recovery.  

• Make sure that you can get all the sites back in sync again if one goes down. 

• Test how you would handle and recover if two or more sites go down at the same 
time. 

Depending on the architecture of your application, multi-site testing may be crucial. The 
more sites you have that run the application, the greater the chance that there will be a 
problem somewhere. This test can also be difficult to run unless you have a test 
environment where you can simulate the multiple sites or the application is available in 
multiple sites already. If you have a staggered rollout schedule, portions of this test may 
need to be run as each location is ready to come up live. 
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443.11 System Testing – Installation Testing 
Many implementations are cut and dry, and only involve the migration of code to 
production using standard tools and processes. If your solution is like that, you may not 
need to worry about installation testing. However, if your implementation requires any 
kind of custom coding, custom builds or non-standard procedures, you will want to test 
the entire installation process ahead of time.  

In a client-server or web application, for instance, it is not unusual to test the complete 
“build” process that will collect and bind all of your code, screens, data files, and other 
artifacts into an installation package. You don’t want to perform the final build process 
on the live date and find that there are problems. A typical problem, for instance, is 
simply not including all of the necessary artifacts in the installation package.  

Likewise, you want to test the installation process and ensure everything is working as it 
should. These installation tests allow you to simulate implementation on as many 
different environments as you will encounter in the real implementation. If you expect to 
implement in Windows, UNIX and Linux environments, for instance, you should make 
sure that you test the implementation in each of those environments to ensure that there 
are no surprises.  

Many implementations do not require any user involvement. However, if your solution 
does require some human interaction, you should also test the user interface. In many 
cases, the technical aspect of installation works well – assuming users know how to 
answer the multitude of questions that they encounter during the install. You should have 
multiple users actually try to install the solution to make sure that your installation 
documentation is clear and correct, and that nothing unexpected is required from a user 
perspective.  
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444.0 Acceptance Testing  
Your project is getting close to the end. The programmers have unit tested the code, and 
the entire team has participated in a series of interface and system tests. Now you only 
have one major test to go – user acceptance testing. Ultimately, the client owns and must 
live with the solution being developed. The purpose of acceptance testing is to allow the 
client to validate that the solution meets his or her requirements. In fact, depending on 
how your others tests were performed, this final test may not be necessary. If the clients 
and users participated in system tests such as requirements testing and usability testing, 
they may not see a need to perform a formal acceptance test. However, it is very likely 
this additional test is necessary for the client to give final approval for the system. 

This is the last opportunity the client has to make sure that the system is what he or she 
expects. When this final test is complete, the team expects that the client will formally 
approve the system or point out any problems that still need to be resolved. Therefore, 
unlike all the other tests performed so far, acceptance testing is the responsibility of the 
client. Of course, unless the clients are very savvy in testing techniques, they will need 
the participation of the project team as well.  

Acceptance Test Plan 
Since the prior tests were all under the direction of the project team, it was easier to 
determine what everyone needed to do and what the test would look like. Since the client 
is responsible for the acceptance test, it is important to have a more formal and 
documented testing process. This will keep the client testing team from being uncertain 
as to what is happening. The Acceptance Test Plan can be a separate document, or the 
information can be included in the general Test Plan that was created during the design 
phase. The information you want to define includes the following:  

• Client responsibilities. Describe the activities the client is responsible for and what 
others are responsible for. On some projects, the client is responsible for all aspects of 
the test, including creating test scenarios, performing the tests, and validating the 
results. On other projects, the entire team may assist in the various activities.  

• Acceptance criteria. Before you begin the acceptance test, the team should know 
what criteria are to be used to decide whether the system is acceptable or not. The 
acceptance criteria should define how the decision will be made. The initial 
Acceptance Criteria was defined during the Analysis Phase. If you have that 
information already, just validate that the criteria are still complete and correct. If you 
do not have the Acceptance Criteria documented already, be sure to do so now before 
the final user testing begins.   

• Acceptance test schedule. Here you define the activities associated with the 
acceptance test, when they will begin and end, who is responsible, etc. The project 
manager may already have this level of detail on the schedule, and if so, it just needs 
to be validated and communicated to all of the parties involved. You may ask people 
who have not contributed to the project beforehand to participate in the acceptance 
test. It is important that the schedule activities be communicated and coordinated with 
all of the people involved.   
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The actual acceptance test follows the general approach of the Acceptance Test Plan. 
After the test is completed, the client either accepts the system or else identifies further 
changes required. After these subsequent changes are completed, either the entire test is 
performed again, or just those portions in question are retested. In some cases, portions of 
the system may be accepted while others are sent back for more work.  
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448.0 Re-plan for the Remainder of the 
Project 

One of the basic tenets of LifecycleStep is to push the planning process up in the 
lifecycle. It is far better to plan first and then execute than to try to do both at the same 
time. At the end of the Design Phase, the project manager probably knew enough to plan 
out the remaining activities for Construct, Test and Implement. However, the end of each 
phase is an opportunity to revalidate the remaining work and to update the project 
schedule for the remainder of the project.   

Now that you are at the end of the Test Phase, you definitely have enough information to 
validate the schedule for the Implementation Phase. You also have the guidance provided 
by the Implementation Strategy and the Implementation Plan. Even if the implementation 
is lengthy and complex, you should be able to plan out a 90 day window to a fair degree 
of certainty. This approach is much better than waiting until the Implement Phase is 
totally complete. If you wait for the Implement Phase to start before you plan out the 
work in detail, you may have resources idle or not assigned to the most critical work. If 
you don't re-plan the work, you also will not have a good estimated end date and 
estimated cost for the remainder of the work. Both of these estimates are needed as part 
of the exit/entry criteria when you next obtain permission to proceed.  

The following table provides perspective on the level of planning that needs to take place 
at the end of each phase.  At this point, as you are finishing the Test Phase, you should 
definitely have a good idea of the implementation work remaining.   

  2) Your schedule and estimates for the remaining work effort 
should be ... 

1) When you 
have completed 
... 

Analysis Phase Design Phase Construct / Test 
Phases 

Implement 
Phase 

Initial Planning Detailed Vague Best guess Best guess 

Analysis Phase Complete Detailed Vague Best guess 

Design Phase Complete Complete Detailed Pretty good 

Construct / Test 
Phase Complete Complete Complete Detailed 

The project manager should also determine the actual spending for the project to date and 
come up with a revised estimate to complete the work, given the information that is 
available now. This information will be a part of the exit and entry criteria when you seek 
approval to proceed.    
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449.0 Obtain Approval to Proceed 
At the completion of a major project phase, the team should take a short pause to ensure 
that the prior work was completed successfully and that the project team and the client 
are ready to proceed to the next major phase. Sometimes these criteria are called exit and 
entry criteria, or "gates." However, all of the concepts point out a need to validate where 
the project is at and ensure everyone is ready to proceed. The basic checkpoints and 
questions tend to be similar from phase to phase, and even from project to project. 
Therefore, they tend to be good candidates for a checklist. Any final reviews at this time 
tend to be Quality Assurance related, since they are focused more on the processes 
completed than on reviewing any specific deliverables. The specific deliverable reviews 
should have been completed earlier.  

Obtaining formal approval to proceed is important for a couple reasons. 

• The team needs to make sure that it does not get ahead of itself. For instance, if you 
begin the Implement Phase without having the testing finalized, you may end up 
implementing a solution with flaws and defects that will need to be corrected in 
production.   

• You need to ensure that you still have sponsorship, budget and resources. Taking a 
checkpoint and obtaining formal approval to proceed will confirm that the project is 
still valid and that you expect that you will have the resources you need to complete 
the remainder of the work. The fact that you have completed the Test Phase typically 
means that the work is too far along to cancel. However, the budget, resources and 
sponsorship should still be validated at the end of each phase. The client will be 
heavily involved in the Implement Phase, so it is important that he or she knows what 
is coming and is prepared.  

The final approval to proceed usually takes place in a meeting with the project manager, 
sponsor and other senior stakeholders. The agenda of the meeting should be something 
like the following: 

• Validate the purpose of the meeting 

• Review Exit Criteria for the phase 

o Formally sign off on any of the major deliverables not yet approved 

 User’s Manual 

 Disaster Recovery Manual 

 Pilot training classes 

 Acceptance test results 

 Acceptance Criteria are met 

o Review budget 

o Review any outstanding work from this phase 

• Review entry criteria for the next phase 
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o Validate estimates for the remainder of the work 

o Validate that the business case for the project is still valid 

o Validate resource availability for the remainder of the project 

o Validate that sponsorship is still in place 

o Validate high-level plan for next phase 

• Obtain official approval to proceed 
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450.0 Implement 

 
Projects, especially software development projects, can be a challenge from start to 
finish. You know the scenario. At the beginning, you don’t like to take the time to plan 
well, and you rush through the business requirements since you already know what the 
client wants. You have fun initially with the design work, but then you discover the 
technical environment is more complex than you thought and you start to get a headache. 
Coding is a blast, but then you have to do the testing as well, which starts off okay but 
then gets tiresome. At the end, you are just looking to get the darned project done. 
However, there is one more challenge ahead – implementation. 

Implementation refers to the final process of moving the solution from development 
status to production status. Depending on your project, this process is often called 
deployment, go-live, rollout or installation. For the purposes of LifecycleStep, all of these 
terms are synonymous with "implementation."  

There is no single way to implement an application. It depends on the characteristics of 
your project and the solution. Some implementations are as easy as saying “we are now 
live.” This type of implementation can work when the solution is brand new and you are 
developing and testing in what will become the production environment. In these cases, 
implementation is just a state of mind. One day the solution is in development, and the 
next day it is in production. What could be easier? 

At the other extreme are implementations that might be projects within themselves. For 
instance, you may have a software application that needs to be deployed to your division 
offices all around the world. This could take months to accomplish and require a full 
lifecycle of planning, analysis, design, etc. In this case, you might structure the 
implementation as a separate project. 

When we think about implementation, we should always start by understanding the level 
of complexity involved. If the implementation is relatively straightforward, then there is 
no reason for elaborate implementation processes. However, most projects have a number 
of implementation events to plan for and execute successfully.   

Plan Early 
One of the key best practices for the project lifecycle is to plan early. In fact, if your 
implementation were large enough, you would actually start by creating an 
Implementation Strategy in the Analysis Phase. This document should describe the 
overall approach to implementation, the scope, assumptions, risks, etc. You can make 
some fundamental decisions here in terms of how the implementation will take place - for 
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instance, whether you will be running tests in parallel during implementation, whether the 
system will be down during implementation, etc. 

The next time you should think about implementation is in the Design Phase. Here, you 
will create a lower-level Implementation Plan. If you created an initial strategy document, 
the Implementation Plan will simply fill in many of the details. If you did not create the 
strategy document, you will need to mentally start at the higher level to understand what 
you wanted to accomplish, but then you would quickly jump into the planning details. 
The Implementation Plan is used to lay out the overall timeframe for implementation, 
who will be doing the work, what organizations are involved, the estimated effort and 
duration, etc. If the implementation involves new processes, you will need to account for 
how you will train the users, who will do it, etc. If the implementation needs to occur in 
multiple locations, you should describe the overall sequence. It is important to note that 
the Implementation Plan provides detailed information that can be shared with your 
stakeholders and project team. However, it is not to the level of the actual schedule.  

Build the Implementation Schedule 
So far, you have completed an Implementation Strategy (during Analysis) and an 
Implementation Plan (during Design). However, you still have to actually build the 
schedule activities for deployment. This should be done during the Construct or Test 
Phases. At this point, you have already worked your way from high-level to low-level, so 
your remaining work is to actually define the activities, dependencies, timing, responsible 
person, etc.  

When you actually hit the Implementation Phase, you will have a schedule ready, and 
you can be reasonably sure that it will accomplish what you need since you have 
validated a high-level and low-level plan already. 

Communication is Key 
In addition to planning, the other critical element of implementation is communication. 
(Again, we are talking about a complex implementation. If your implementation is small, 
you might just throw the solution into production and explain what you did.) If you 
follow an approach similar to what was previously described, you will have been 
communicating all along. The Implementation Strategy is meant to focus on the process 
from a client perspective and should have his or her approval before proceeding. The 
Implementation Plan should be circulated to everyone involved. You need to 
communicate continually to reinforce the messages and make sure everyone is ready 
when implementation occurs.  

If you do not prepare an Implementation Strategy and Plan, you still need to at least 
communicate with people as far in advance as possible. There is always a potential point 
of friction between the project team and the infrastructure staff when implementation 
details are not communicated to them or they are communicated too late. For instance, a 
project team may be ready to implement a client-server application, and then they realize 
they need the workstation support group to install the application on the desktop. Of 
course, if the workstation support group is not prepared and communicated with ahead of 
time, they will not be happy. Other potential friction points include giving advance 
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warning to the Help Desk when applications are deployed or when major changes occur, 
since they take many support calls from users if things don’t go right.  

Implementation Process 
Often, a smoothly run project gets a black eye because of problems in implementation. 
The major overall problem with implementation is that you don’t always realize the 
complexity associated with deploying the solution. Therefore, many of the 
implementation details need to be planned ahead of time. You cannot start planning for 
implementation at the same time that you are actually implementing. Depending on the 
size and nature of your project, the following areas should be considered. 

451.0 Prepare for Implementation 

452.0 Perform Training 

453.0 Convert Data 

454.0 Implement the Solution 
• 454.1 Pilot Test the Solution 

455.0 Monitor the Solution 

456.0 Turnover to Support 
457.0 Obtain Final Approval 
459.0 Terminate the Project 
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451.0 Prepare for Implementation    
The Implementation Phase is where you ask the hard question - "are you ready?"  Ideally, 
you have completed much of the hard work in the prior project phases. At this point, you 
should have an approved solution, an overall Implementation Plan, the specific 
implementation activities in your schedule and a project team that is ready to go. You 
should also have already completed the appropriate documentation, including a User’s 
Manual, system documentation, a Disaster Recovery Plan, a Service Level Agreement, 
training classes, etc. In other words, the Implementation Phase is a time to execute the 
work associated with implementation. It is not the time to be creating the documentation 
and planning for implementation. That work should all be done already.  

Implementation carries such meanings as “completion” and “accomplishment.”  
Implementation can also bring thoughts of "problems", "downtime" and "angry users."  
The project team can go a long way towards making sure that the implementation process 
goes smoothly. This requires a firm attention to details and great planning. In earlier 
stages of the project, small problems can be resolved internally and without a lot of 
exposure. Problems with implementation, however, are typically there for all to see. 
Delays can mean lost revenue and vastly increased costs. Problems with implementing 
new systems can mean that for a short period of time, neither the old system nor the new 
one may be available, resulting in idle users and frustrated customers. Implementation is 
not a time to get lazy or sloppy. 

Implementation Preparation Activities 
The following activities are candidates for all projects preparing for implementation. 
Remember that at this time, you should already have completed an overall 
Implementation Plan as well as a project schedule for implementation.  

• Validate client authorization.  It is a good idea to validate the sponsor approval and 
acceptance of the work done so far. If you performed a user acceptance test, proof of 
concept test or a pilot test, you should have sponsor acceptance of the results and 
approval to implement the solution. Sometimes approvals have conditions, and it is 
important that all of the conditions are met, or will be met, by the time the solution is 
implemented.  

• Ensure the right people are available. The schedule for implementation should 
have been prepared during the last phase. The schedule will include activities, dates, 
dependencies and resource names. The project team should now validate (again) that 
everyone will be available as needed. This is especially important if you will need a 
cross-functional team with some of the resources not assigned full-time to the project. 
The project implementation team may consist of project team members, clients and 
other specialists like network administrators, help desk people, Database 
Administrators, workstation support staff, etc. All of them, as well as their workload 
managers, need to understand their responsibilities, the time commitment required, 
the dates due, etc. At this point, resource availability cannot be taken for granted. The 
project manager or implementation manager must proactively validate that everyone 
will be available as needed. The project team should also consider having a primary 
and backup resource for all critical positions. That way, if your primary performer is 
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unavailable for some reason, you are covered by a backup that can step in and fulfill 
those responsibilities. 

• Communicate and coordinate. Communication is not always the most natural skill 
of the project team, but implementation is a time when it is really necessary. All of 
the affected people should be contacted about when changes will affect them. The 
sponsor, client and other stakeholders also need to be kept informed of project 
progress toward implementation. Depending on how long the implementation process 
lasts, these communications could go out daily. They do not have to be full, formal 
status reports. Status communications can be effective when they are sent out via 
email to all interested parties. The closer your team gets to the actual implementation 
date, the more frequent and targeted the communication should become.  

• Prepare the infrastructure. Many solutions are implemented into a production 
environment that is separate and distinct from where the solution was developed and 
tested. It is important that the characteristics of the production environment be 
accounted for. This includes a review of hardware, software, communications, etc. 
When you are ready for actual implementation, the production infrastructure needs to 
be established first. If you performed system testing and user acceptance testing, you 
may have already established the production environment. However, in many cases 
there are some differences between the "live" test environment and the actual "live" 
production environment.  

• Create rollback plans in case of problems. First of all, the project team and the 
client must agree on a general rollback strategy. In some cases, it is important to keep 
a current system running and to continue to utilize it if there are problems 
implementing the new solution. In other cases, the consensus may be that there is no 
fall back for problems. In this case, problems will be fixed when they are 
encountered, and the implementation will only move forward - not back. However, if 
you decide on a rollback option, it should be developed as a part of the 
implementation preparation. Trying to figure it out after implementation is too late. 
An example of a rollback plan is removing the new application and re-installing the 
original (roll back to the original). Having a sound roll back plan is a way to manage 
the risk associated with implementation.  

• Establish a firm go-live date and time. The implementation schedule should have a 
timeframe for the actual implementation, or "go-live," date. This date should be 
validated. In addition, the time of the implementation should be noted. For example, 
if you are replacing or updating an online application, you may have to schedule 
implementation for during the night. If the system needs to be available 24 hours a 
day, you may need to work with your client to implement at a date and time that is 
disruptive to the least number of people. You may also need to schedule during a 
window that will allow you to implement, monitor and roll back if necessary. For this 
reason, many sensitive implementations are performed on a weekend.  
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452.0 Perform Training 
Once your solution is implemented, will anyone know how to use it effectively? If no one 
knows how to use the solution, it will either not be fully utilized, or confusion and 
frustration will occur as users fight through the learning curve. 

If you have not thought about training until now, you are going to be in trouble. Just as 
you don’t want to jump straight into your project Construct Phase, you also don’t want to 
wait to the last moment and then quickly jump into building the training content. The 
actual training classes typically need to be taught during the implementation process. 
However, this implies that the training has been planned and developed ahead of time. 
The key to effective training, as it is with other aspects of the project lifecycle, is to start 
the planning process early. If you wait to consider training needs until the end of the 
project, you will not have enough time to do it the way you would like. 

Depending on the size and complexity of your project and your training needs, you may 
have developed an overall Training Strategy during the Analysis Phase of the project. 
During the Design Phase, you should have developed your Training Plan, taking into 
account your overall training strategy if you have one. The actual training content should 
have been developed during the Construct Phase. If the training needed to be tested, 
perhaps with an initial pilot class, you should have scheduled it during the Test Phase. 
You should notice that this lifecycle approach to training reduces the chance that the 
training will be rushed or that your training will somehow miss the mark. Assuming you 
followed the prior steps, at this point in the project you should have developed (and 
perhaps even tested) your training content, and you should be ready to provide the actual 
training.   

The timing of the training will vary depending on the project. You may have to provide 
training to a select group of people to make sure they are prepared for the user acceptance 
testing. However, typically, and if possible, you want to provide training to your users 
just as the solution is about to be deployed. This allows the training to be fresh in their 
minds when the new solution is deployed. In some instances, you may have initial 
training sessions, as well as follow-up sessions after the solution has been implemented 
for awhile. This allows people to ask more intelligent questions regarding problems they 
have encountered, and it also allows training on more sophisticated and advanced 
features that may not have been covered the first time through. 

Scheduling the classes needs to be considered carefully. In some organizations, training 
facilities are available on short notice. In other companies, formal training facilities might 
need to be scheduled months in advance - even though the training dates are little more 
than guesses at that time. If you are providing the training in a separate facility, again, 
there may be flexibility to schedule on short notice, or you may have to book the facility 
months ahead of time.  

At this point in the project, the remaining activities should just be associated with class 
logistics (printing, invitations, food, supplies, certificates, etc.) and actually providing the 
training.   
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Note that for the sake of simplicity, this section assumes that your training will occur 
using a classroom environment. However, the actual training options are dictated by your 
prior Training Strategy and Training Plan. It is possible that your training may involve 
classes, but the training could also utilize coaching, mentoring, computer-based training 
(CBT), video training, frequently asked questions, online help screens, an application 
User’s Manual, etc.  
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453.0 Convert Data  
Data conversion refers to work required to change data from one format to another.  

The purpose of data conversion is to take existing manual and automated data and change 
it into a format that can be used by the new or modified solution. Like the training 
implementation, data conversion also has a mini lifecycle of its own. In other words, the 
planning and preparation for data conversion needs to be started up-front in the lifecycle. 
If you have not thought about data conversion until now, you are going to be in trouble.  

The actual data conversion is almost always done during the Implementation Phase. 
However, this implies that the conversion has been planned ahead of time. The key to 
effective data conversion, as it is with other aspects of the project lifecycle, is to start the 
planning process early. Depending on the size and complexity of your project and your 
data conversion needs, you may have developed an overall Data Conversion Strategy 
during the Analysis Phase of the project. During the Design Phase, you should have 
developed your Data Conversion Plan, taking into account your overall conversion 
strategy if you have one. Your data conversion may require you to build custom 
programs to convert the old data to the new format. In some cases you might use a data 
mapping tool. This work should be completed during the Construct Phase. Similarly, you 
will want to test your data conversion during the Test Phase. In many cases, you will 
need to run the conversion programs to build the data for your System Tests and User 
Acceptance Tests. You should notice that this lifecycle approach to data conversion 
reduces the chance that the data conversion will be rushed. Assuming you followed the 
prior steps, at this point in the project, you should have planned (and perhaps even tested) 
your data conversion process, and you should be ready for the live conversion event.    

The timing of the data conversion will depend on the project and will be dictated by your 
Data Conversion Plan. On some projects, the data conversion is straightforward and can 
be accomplished just as the solution is being moved into production. On other projects, 
the data conversion can be complex and take a number of days to complete. In still other 
cases, the data conversion may be a significant effort in itself and may be split off into its 
own project. For instance, if only portions of the database can be loaded at one time, or if 
there are portions of data that come from multiple sources, many conversions may be 
required. These conversions might require complex, custom programs to complete. 

Once the conversion is complete, care must be taken to ensure that the process worked as 
expected. This validation process can also be complex and too cumbersome to do 
manually. Again, custom programs may need to be written to check on the validity of the 
converted data. A common technique, for instance, is to count records and rows, and sum 
up counts and amounts. Then, after the conversion, records and rows, and counts and 
amounts are again summed to ensure that all of the data balances as expected. The users 
that have business knowledge in how the data should look are especially valuable in 
ensuring that the converted data looks appropriate as well.   
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454.0 Implement the Solution  
You can prepare for implementation, provide training, convert data, etc. However, at 
some point the actual implementation event occurs.  

The Point of No Return 
You typically want to get a final "go / no go" decision from your sponsor before you 
proceed to implementation. You then proceed to actual implementation with the thought 
that if there are problems, you can always go back using your rollback option. You can 
uninstall the changes or perhaps continue to run the old solution while the new one is 
getting fixed. However, in some cases, there is not a good rollback option. That is, when 
you decide to implement the new solution, you are basically committed to moving 
forward - you don't have a viable rollback option. When this type of implementation 
occurs, there is always a date that is referred to as the "point of no return."   

The point of no return is a date when certain activities occur that commit you to 
proceeding to implementation. And, once you commit to implement, there are not viable 
options for rolling back the changes. For example, you may be implementing a solution 
that dramatically alters the way that a monthly financial closeout process works. The 
closeout process is not in effect until the end of the month, but it requires changes to the 
data entry throughout the entire month. Implementation starts at the beginning of the 
month, even though the majority of the impact does not occur until the end of the month. 
In this case, you make a commitment to implement at the beginning of the month. If you 
discover a problem during that month, or at financial close, you may not have the ability 
to rollback the changes since all of the work for the current month reflects the new 
changes. You are just forced to fix the problems as they occur. In this case, once you 
placed your original changes into production at the beginning of the month, you passed a 
"point of no return." At that point, you are live, and any problems need to be fixed going 
forward.  

Final Check 
Before the actual Implementation, be sure to perform one last check to make sure that 
there are no surprises.  

• Validate client authorization.  Double-check with your client sponsor that he or she 
is ready to proceed with implementation. This could take place in a final pre-
implementation meeting where all the details are discussed and validated. You may 
ask all of the major implementation participants to sign off on a final document 
signifying they are all ready. 

• Communicate. All stakeholders and users should receive a final communication 
letting them know of implementation and what the potential impact on them will be.  

• Review the installation sequence steps. The specific activities associated with 
implementation should be documented and circulated one more time to the people 
performing the implementation. This is one last way to ensure everyone is available 
and knows what is expected of them. This should include your project team members 
and any cross-functional staff needed for the implementation. You should also copy 
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the managers of the cross-functional team members in on this communication so that 
they are reminded again of the role their staff will play.  

• Review and confirm rollback plans in case of problems. Just as you are double-
checking everyone's role in the implementation, also double-check the plans for 
rollback if there are problems. If you don't have a good rollback process, then re-
validate that everyone is committed to fixing problems going forward.  

• Make sure all the right people are available. You don’t want to be in a position 
where you run into problems and the right people are not available to fix them. Your 
implementation process may need the project manager, key clients, network 
administrators, database administrators, project team members, etc. Some of these 
people may need to be physically present. Others may need to be on call. However, 
they should all be available if needed.  

• Document your steps and the results. If your implementation process is complex, 
you should have a script to follow that describes all of the steps that are required in 
chronological order. However, it is good practice to also document the results of each 
activity, especially any problems or odd situations that occur. This documentation 
will be very valuable if you end up with later implementation problems. The 
documentation will also be vital if the process needs to be repeated later.  

Implementation Approaches 
The actual implementation can take on many forms, including: 

• Implementation in place. If your solution is new, there may not be much that 
happens to turn from development to production. In many cases, your development 
environment can be turned into the production environment.  

• Move to the production environment. This is the more typical implementation 
process. In this approach, the production environment is separated from 
test/development. It could be a different partition on the same machine, or it could be 
separate servers. Regardless, the completed solution must be migrated or copied from 
the test/development environment to the production environment. This could be a 
brand new solution in production, it could replace the prior version in production, or 
it could just replace certain components. Your environment, hardware platforms, 
company standards, tools and software all help to determine exactly how a move to 
production must occur. 

• Rollout. A rollout typically implies that your solution will be moved to production in 
more than one environment. For instance, if you are deploying a new application to 
multiple branch offices, you may choose not to implement everywhere at once. You 
may decide to implement in one branch office per day, or one per week, until all of 
the branches have the solution. This implementation in multiple areas over a finite 
period of time is called a rollout. If you have multiple instances of an implementation, 
you can treat the first one as a pilot test. See 454.1 Pilot Test the Solution for more 
details.  

Implementation 
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All of the production solution needs to be moved, migrated or designated as a part of the 
production solution. This includes: 

• Source code 

• System software 

• Databases and files 

• Packaged components 

• Utilities 

• Documentation 

• Manual processes and procedures  

Some of these components will be moved manually, while some will be migrated to 
production using tools. For instance, if you are using a source code management package, 
the move of software code to production status will probably be done through the tool. 

There may also be production processes that need to be shut down while the 
implementation process takes place. These could be current production processes for the 
same solution, or they might be interfaces. If a solution was expected to be running 24x7, 
for instance, it would be common for everything to need to be brought down during the 
implementation window. The window, in turn, should be scheduled at a time when it 
affects the fewest number of people.  

As implementation is progressing, be sure to keep track of all the different aspects. Keep 
all system logs, balancing reports, system messages, etc. Also, be sure to keep track of 
any errors that are encountered with the production move. This information will be 
valuable in case you determine later that there are problems. The information will also 
have reuse value for others that perform similar implementations in the future and may 
prevent them from encountering the same errors.  

Post Implementation 
After the solution has been moved to production status, and after the necessary data has 
been converted, the solution should immediately be tested to ensure it is working 
correctly. This is different from short-term monitoring of the solution. Monitoring may 
take place over a week, a month or a quarter. However, post implementation is the work 
that is done to validate that implementation was successful, and it is done immediately 
after the actual implementation is complete. In fact, this step should be done before the 
users actually get involved in the first production run.  

Post implementation checks include: 

• Validating the solution is "up". There are usually some quick tests that will 
determine if the solution is up and ready to run in production. It may just be a matter 
of accessing the solution, running some reports, running some online processes, etc. 
You can quickly tell if the solution is working or not. 

• Validating data integrity. After the data has been converted, run some checks on the 
data to make sure everything balances as you expected. These balancing reports 
should all have been defined ahead of time as a part of the Data Migration Plan.  



LifecycleStep Basic Content 

288 
Copyright© 2003-2005 TenStep, Inc. All Rights Reserved 

• Checking security. Check to make sure that the people who need access can access 
the system, but also make sure that unauthorized people cannot. One of the most 
common causes for security problems is the effects of a move to production or a 
change to the production environment.  

• Running some transactions. A subset of users (perhaps just one) should be available 
to run online and batch processes to make sure everything is working as expected. 
The project team can validate that the application is up, but they do not always 
understand whether things are working correctly. If the change is complex enough 
and important enough, you may have an entire team of users running transactions to 
make sure that everything looks correct.  

• Validating that the interfaces are working. It is not enough to just check your 
specific solution. You also might need to check on interface systems and databases. 
Many applications are integrated tightly, and a change to one may have an 
unexpected impact on another. Interface testing should have been done in the System 
Test and User Acceptance Test, but the interfaces should also be checked as a part of 
the post-implementation validation.  

• Communicating status to stakeholders.  Just as you communicated with many 
people before implementation, you should also communicate with them the status of 
the implementation. They are interested in knowing if things are progressing as 
expected, or if there are problems. Sometimes, this is as simple as an email update or 
a phone message. In some cases, you may need to contact important stakeholders to 
notify them of the results.  
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454.1 Pilot Test the Solution 
Depending on the nature of your implementation process, a pilot test may be appropriate. 
In spite of the word “test”, a pilot test is considered part of the Implementation Phase, not 
the Testing Phase. The reason is that the pilot test is actually performed in a live 
production environment. It can be considered a test of the implementation process, and it 
is a test of the working solution, but it is definitely live.  

There are a couple ways that pilot tests can be performed. 

• Partial implementation. In this approach, a large implementation is first 
implemented in a small control group. For instance, let’s say the solution will impact 
200 people in the Finance Department. A pilot test would allow you to first 
implement the solution in a small group of perhaps 10 people. These people can work 
with the new solution and make sure that everything is working as expected.  

• First instance. If the solution is being implemented in multiple steps or locations, the 
first implementation could also be considered a pilot test. For example, if your 
solution is to be implemented in ten remote locations, the first location could be 
considered a pilot test. The pilot test would validate your implementation process, and 
make sure that the solution is quickly stabilized. Key learnings could then be taken to 
make the rest of the implementation process proceed more smoothly in the other 
locations.  

Pilot testing would not make sense if the solution needs to be implemented all at the same 
time. 

The pilot test approach would be described in the Implementation Strategy and defined in 
more detail in the Implementation Plan. The specific activities for the pilot test would 
need to be defined during the prior Construct and Test phases.   
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455.0 Monitor the Solution 
One of the main definitions of a project is that the work has a definite beginning and 
ending. However, both the beginning date and the end date are open to some 
interpretation in each company and organization. The end date is also different depending 
on the project itself. At this point in the LifecycleStep process, the solution has been 
implemented successfully and the project team has ensured that the solution appears to be 
running correctly. In some cases, this would be the end of the project, and the 
responsibility for the solution would now fall upon the support organization.  

However, in many instances, the project team is actually on the hook for a while longer. 
The project team will be responsible for monitoring the solution in production for some 
period of time to ensure that the solution is stable. Depending on the type of application, 
this monitoring could be for a fixed length of time or for a full "production cycle." If the 
solution runs every day, perhaps it is enough for the project team to monitor the solution 
for five or ten days. If the solution takes some time period to run all of its functions, the 
monitoring time could extend until they have all been exercised. For instance, if you 
implement a new financial process, the project team may need to monitor the solution for 
a full month to validate that the daily processes and the month-end process work 
correctly.  

There are a number of advantages to having the project team monitor the solution for 
some period of time.  

• Familiarity. The project team is probably much more familiar with the solution than 
the support team. If there are problems or questions, the project team can probably 
resolve them much more quickly than the support team can. 

• Ownership. The project team will tend to be more diligent in their development and 
testing processes if they know that they are on the hook for some period of time after 
implementation. This may even be an unconscious factor. In many cases, the project 
team is tired by the time the Implementation Phase occurs and is ready to complete 
this work and move on to different challenges. This mental state may lead them to cut 
corners or ignore small problems - especially if they think that someone else will deal 
with them in production. However, if the project team knows that they will continue 
to be responsible for the solution for some period of time in the future, they should 
have more incentive to make sure that things are done right. After all, if there are 
problems in production, they will be the ones responsible for fixing them. 

• Transition. Although the support team has been involved in the project for some 
time, this period gives them an additional opportunity to understand the solution and 
how it behaves in production. The support team can assist with problems as they 
arise, which will help them be much more knowledgeable and responsive when they 
are 100% responsible for the solution in the future.  

Potential Problems with the Monitoring Process 
There are also a couple cautions to consider during this monitoring period. First, it is 
typically not practical to keep the entire project team available for monitoring. The 
project team probably hits its peak staffing level during the Construct and Test Phases. 
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As the testing starts to wind down, the project team starts to be reduced as the workload 
is reduced. Unless the solution is having major difficulties, there will continue to be less 
and less work required after implementation. So, the project team employees will start to 
get reassigned to other work and project team contract staff will be released. Therefore, 
problems may arise that the remaining project team members are not very familiar with. 
When that occurs, the project team members are not much more effective than the 
support team in resolving the problems. 

A second problem is one of skills. The support team has a set of skills for resolving 
problems, quickly figuring out the best way to fix them and then resolving them. The 
project team members don't always have this type of "fix-it" mentality. In addition, there 
are probably support processes, standards and policies that must be followed, and the 
project team members may not be familiar with them. 

Lastly, as mentioned earlier, the project team members may be mentally tired at this 
point. The project manager (if he/she is still there) or the functional managers must make 
sure that the remaining project team members are motivated enough to make sure the 
solution runs correctly in production. If not, these remaining project team members may 
start to mentally check out, which will leave them susceptible to sloppiness. 

Document the Problems 
The project team members should adopt the tools and processes of the support 
organization. So, if the support organization has a problem tracking tool, this tool should 
be used by the project team to document problems. Likewise, if there is a Helpdesk 
process to report problems, it should be utilized as well. Remember that after 
implementation, the solution is technically in production and the remaining work is 
support-related. Therefore, the project team, users and clients should start using 
established support processes. This will, again, make it easier when the solution formally 
transfers to the support team. 

In many cases, the project team may want to capture and track information on the number 
and types of support requests. This is good information to use to judge the overall 
effectiveness of the project team. Obviously, if the solution is implemented with 
numerous problems and takes a long time to stabilize, this would point out a lack of 
quality and testing rigor on the part of the project team. If this information is tracked by 
the support organization, then no additional work is needed. However, even if this 
information is not formally tracked by the support team, the project team should track it 
during the length of the monitoring period so that the information can be used to improve 
the development process.   
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456.0 Turnover to Support  
After the solution is implemented and monitored for some period of time, it is turned over 
to the support organization. In most cases, the support organization will be responsible 
for the solution for the vast majority of the time that the solution is active. For example, a 
project to create a certain solution may last nine months. However, the solution may be 
active and run in production for the next ten years.  

It is important that this turnover to the support organization be as smooth and seamless as 
possible. One way to ensure a smooth transition is to make sure that the support team is 
involved to some degree in the project at an early stage. This will allow them to have a 
basic understanding of the solution as well as some history of the project so they have 
some context for events that arise when the solution is moved to production. This 
involvement does not have to be full-time. In most cases, one or more members of the 
support team are simply treated as interested stakeholders and are copied in on 
appropriate documentation. However, they typically get more involved in the testing 
process by understanding how the system is behaving, what the features and functions 
are, and how the support process will look. It is possible that the solution will involve 
new technical skills that the support team does not have today. In this case, one or more 
team members need to start training while the project is progressing and before the 
formal turnover appears.  

One option to help smooth this transition is to have one or more knowledgeable project 
team members actually transition to the support team as a part of turnover. This could be 
a full-time reassignment, or perhaps for a finite period of time, say six months, to ensure 
that the solution is adequately supported while the rest of the support team becomes more 
knowledgeable. 

The formal turnover to support includes the following items:  

• Applications Maintenance Manual. This manual contains all of the technical 
information associated with the solution, including libraries and locations, database 
layouts, systems documentation, job schedule, interfaces, design diagrams, etc. It 
does not include information that is only applicable to the project, such as Status 
Reports, schedules, issues logs, etc. Many organizations question the value of these 
types of systems manuals because they can be a burden for the support organization 
to maintain, and most of the information can be gathered real-time when needed by 
the support staff. If you decide you need one, the manual does need to be kept strictly 
up-to-date. If the time comes when the support team no longer has confidence that it 
is current, they will stop using it entirely.  

• Known errors and outstanding support items. In many cases, the project team will 
turn over the application with a list of known errors and other remaining work. Once 
a solution goes into production, there will typically be problems. The project team 
can fix them during the monitoring period, but many problems are high priority and 
the resolution will have to be postponed. In other cases, late problems will arise that 
the project team does not have time to address before turnover. The project team 
cannot stay active indefinitely (if they did, they would be a support team). So, at some 
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point the turnover to support will occur, and any outstanding problems or support 
issues will just need to be transitioned over to the support team. 

• Evolution list (enhancements). Separate from the list of bugs and support items, the 
project team should turn over a list of known enhancements requested by the client. 
Again, not all of the features and functions will be able to be implemented in the 
initial solution. In many cases, additional requirements are brought forward as the 
project proceeds. Some of these may be accommodated, but others may need to wait 
until the solution is complete and then be added as enhancements. In some 
organizations, the support teams perform these enhancements based on client 
prioritization. In other organizations, the enhancements are held and implemented by 
another project team as a new release.  

• List of stakeholder contacts. The project team should include a list of people and 
roles as they relate to the application (not the project). This can include an 
identification of the users (if there are a finite number of them), the major client 
managers, suppliers, vendors, etc. This document may not be needed if the support 
team is already familiar with the client organization.  

• List of project team contacts. The list of contacts can also include members of the 
project team that are available and what their expertise is. It is possible that a major 
problem may occur that will require the assistance of the original project team. These 
people may be called initially, but they become less and less valuable as they start to 
lose their memory of the solution details and as the support team becomes more and 
more knowledgeable. 

At some point, the project team needs to cut its ties and turn over formal responsibility to 
the support organization. This does not have to be a traumatic process. If the support 
team is involved during the project, and if the project team ensures that the application is 
working and stable, the support team should not have any immediate problems to deal 
with. As a part of formal turnover, the support team will get any agreed-upon technical 
documents (like an Applications Maintenance Manual), a list of known errors, a list of 
known enhancements and a list of contacts. The support team should also have received 
any training and mentoring they need to be able to support the solution. If all of this is 
planned for and executed successfully, the transition to support will go as smoothly as 
possible.  

The support organization has its own structure, processes and procedures for the specialty 
work that it does. These are all explained in more detail at www.SupportStep.com.  
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457.0 Obtain Final Approval  
You should have been proactively communicating with your sponsor and clients 
throughout the project. This includes obtaining permission to proceed though the various 
lifecycle phases. You received an approval to proceed into the Implementation Phase and 
a specific approval to implement the solution. Now that the solution has been 
implemented and is running in production, it is time to get the final approval from the 
sponsor to accept the solution and close the project. 

The timing of this approval can be different based on your project. In some cases, you 
may get the final approval very soon after the implementation process is complete. In 
other cases, the sponsor may not give final approval until the solution has been formally 
turned over to support. If there are major problems with the solution, the sponsor may not 
want to give final approval until the application is stable. One key note here is to 
remember that the project team workload starts to decline as the project moves toward 
implementation and post-implementation. Therefore, if the sponsor has major problems 
with the solution, he or she needs to be raising those concerns immediately. Otherwise, as 
the project team starts to disband, the sponsor has less leverage and the withholding of 
formal, final approval starts to mean less and less. In other words, the project team will 
quickly disband after implementation, and the solution should transition to support. If the 
sponsor withholds final approval of the project while this transition process proceeds, the 
final approval begins to become moot. 

Acceptance Criteria 
Since you are close to the end of the project, you don't want to worry about whether or 
not you have completed the work that was requested. Again, now is not the time to have 
to define what constitutes an "acceptable" solution. Fortunately, you should have defined 
this much earlier. In the Analysis Phase, you should have worked out the acceptance 
criteria for the project. This does not have to be a formal document for internal 
applications and internal staff.  

However, the criteria should state the expectations of the sponsor. This will probably 
include that the solution be substantially correct and stable, and that the project team 
monitor the solution for some period of time. The criteria might also state that the 
solution was successfully transitioned to the support organization. There may be specific 
metrics around the number and types of errors that are encountered and the response 
time. There may be criteria built around making sure that user training and mentoring is 
completed. However, in any case, the details for solution acceptance are defined and 
agreed to. If the project team and sponsor agree that those criteria have been met, the 
application can be formally approved and accepted. 

If the project team is an outside vendor, these acceptance criteria might be much more 
rigorous in terms of what is expected, the specific types of documents to turn over, a final 
accounting of expenses, return of company equipment, transition of all program libraries 
and code, etc. 
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459.0 Terminate the Project 
Just as defining the project is considered a project management function, so too is 
terminating a project. Of course, there are some big differences in focus and importance. 
A project that is not defined appropriately will not have a good chance at being 
successful. On the other hand, a successful project that does not conclude gracefully will 
probably still be seen as successful. 

The value of having a planned project termination is in leveraging all of the information 
and experience gathered throughout the project. If the solution is implemented and the 
team disbands, you don't have an opportunity to wrap up the loose ends, do staff 
evaluations, document key learnings or ensure that appropriate deliverables are 
transitioned to support. Of course, a project can end unsuccessfully as well. Even in this 
case, there are key learnings, team evaluations and other wrap-up activities to make the 
most of what was done on the project. 

It is the responsibility of the project manager to build project termination activities into 
the project schedule. These should be seen as vital parts of the project, not an 
afterthought as the team is getting disbanded. The project is not considered complete until 
the termination activities are performed - just as it would not be complete without the 
implementation activities being finished. 

When the project schedule is created, think about the activities that need to be performed 
to gracefully and appropriately terminate the project. These activities include: 

• Hold project conclusion meeting. A meeting should be held with the project team, 
sponsor and appropriate stakeholders to formally conclude the project. This meeting 
will include stepping through a recap of the project, documenting things that went 
right and things that went wrong, evaluating strengths and weaknesses of the project 
and project management processes, and discussing the remaining steps required to 
terminate the project. Techniques or processes that worked especially well, or 
especially poorly, are identified as key learnings of the project. If your organization 
has a way to publish or leverage these key learnings, they should be sent to the 
appropriate group. (Key learnings that seem to work consistently on many projects, in 
many circumstances, might be raised to the level of a best practice and be utilized for 
all similar projects.) 

An agenda for the conclusion meeting should focus on what the project was supposed 
to accomplish and what the project actually accomplished. The discussion should lead 
to a set of key learnings that describe what went well and what didn't work. The 
agenda would be as follows: 

o Discuss the purpose of the meeting 

o Develop ground rules (optional) 

o What should the project have achieved? 

o What actually happened? 

 Why? 
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o Lessons learned for future projects 

o What’s next? (This includes any remaining work, such as the following 
activities) 

• Declaring success or failure. Sometimes it is obvious the project was completely 
successful, and in other cases the project is a total failure. However, in many 
cases, there are mixed results. For instance, the major deliverables may have been 
completed, but the project was overbudget. Or, the project team delivered on time 
and within budget, but the solution only met 80% of the business requirements. 
The key to declaring success is to define up-front what the success criteria are. If 
an agreement is reached with the sponsor and the appropriate functional manager 
on what success means, then the project team can be evaluated against those 
criteria. The project team should first rate itself against those criteria, and then 
take the recommendation to the appropriate managers for validation. 

• Performance reviews. If the project was substantial or lengthy, it may be 
appropriate to complete performance reviews after the project finishes. In this 
case, the manager of the project manager and the Project Sponsor evaluate the 
project manager. The project manager reviews the entire team, or at least the 
direct reports (and then the direct reports review their direct reports, until 
everyone is covered). Sometimes, the team is rated and then team members use 
the team rating as input into a personal performance review. Other times, the team 
members may have individual reviews based on only their own contributions. 
There should be some tie, however, between team and individual performance. 

• Reassignment of the remaining project team. Any remaining team members 
should be reassigned when all the termination activities are completed. For some 
people, this may mean completely new projects. For contract people, it may mean 
the end of their assignments. For part-timers, it may mean a return to their other 
full-time roles. Some team members may transition into the support organization 
to continue working on this solution.  
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