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Software Requirements
It seems obvious that we need to know what software is supposed to do before we build it. Nevertheless, many projects are delayed (or fail completely) because development begins before anyone on the project team really understands how the software should behave. The solution to this problem is to take the time to gather and verify the software requirements documentation that completely describes the behavior that is required of the softwarebefore the software is designed, built, and tested.
When starting a new project, programmers are often tempted to just dive in, beginning to build the software as soon as they have the general gist of what it is supposed to do. It's not hard to see why people do this: many programmers develop advanced programming skills without ever having to figure out and write down the requirements for even a simple software project. For example, many good programmers hone their craft by building software that they intend to use themselves. In these projects, the programmer does not need to take time to understand the behavior of the softwareshe intuitively knows what the software is supposed to do from the beginning of the project.
[bookmark: IDX-CHP-6-0245]However, most software is built to meet the needs of someone other than the programmer. If those needs are going to be satisfied, the behavior of the software must be planned before the software is built. Software requirements engineering is the art and science of developing an accurate and complete definition of the behavior of software that can serve as the basis for software development. Like project management, programming, and testing, software requirements engineering encompasses a set of skills that require training and practice.
Software requirements engineering tasks are usually performed by skilled requirements analysts (who sometimes have the title "Business Systems Analyst"). If a project manager does not have a requirements analyst on his team, he may be able to rely on existing team members to fill this role. There is a good deal of overlap between the skills required for design, programming, and testing, and those required for software requirements engineering. A team member willing to spend time learning new skills (and a team willing to work with him and help him through this task) will often be able to build software requirements that are sufficient for building and testing. This chapter covers some of the most important practices that a requirements analyst uses.

Requirements Elicitation
[bookmark: IDX-CHP-6-0249][bookmark: IDX-CHP-6-0248][bookmark: IDX-CHP-6-0247][bookmark: IDX-CHP-6-0246]Requirements elicitation is the process through which a requirements analyst gathers, understands, reviews, and articulates the needs of the software project's stakeholders and users. Elicitation involves fact-finding, validating one's understanding of the information gathered, and communicating open issues for resolution. The objective of this activity is to create a complete list of what the users believe are important requirements. Elicitation activities can include:
· Interviews with the users, stakeholders, and anyone else whose perspective needs to be taken into account during the design, development, and testing of the software
· Observation of the users at work
· Distribution of discussion summaries to verify the data gathered in interviews
When a software system is developed, the first step is to determine what the system will do. This sounds trivial to some peoplethe vision and scope document tells us what features will be developed, so why not start designing the software once everyone agrees that it's complete? This might seem like a reasonable course of action, but there's a big difference between deciding the features that will go into the software and defining the behavior of each of those features. (If a vision and scope document does not yet exist, developing one will do much more good for the project than jumping directly into the requirements. The requirements engineering activities should wait until after the vision and scope document is readysee Chapter 2.)
The objective of all elicitation activities is to create a complete list of what the users and stakeholders believe are the important needs that must be filled by the software, the behavior that the software must exhibit, and the constraints to which the software must adhere. A variety of elicitation practices can be used to gain a complete understanding of user needs. Each practice should be considered carefully, to determine which is best suited for a particular project; in addition, several techniques can be used in combination. The goal of using any of the techniques is to gain the commitment of the users so a common view of the system is established.
[bookmark: appliedprojectmgmt-CHP-6-SECT-1.1]Conduct Interviews
It's been said that users don't have requirements; they have information. The requirements analyst must figure out how to get that information out of each user, stakeholder, expert, and anyone else who has information that may impact the project. The most straightforward and effective practice for doing this is by conducting interviews.
Interviews with users and stakeholders are the requirements analyst's most important elicitation tool. The goal of the interview is to identify specific needs that the person being interviewed has for the software. This generally requires understanding what the interviewee does on a day-to-day basis that will require her to interact with the software.
The first step in conducting interviews is to identify who the interviewees should be. Start with the list of users and stakeholders listed in the vision and scope document. While they are being interviewed, additional people may be mentioned. The interviewer should determine whether any of those people should be interviewed as well. If the software is being built for a specific industry or area of expertise, the requirements analyst may need to seek out subject matter experts in that area in order to ensure that the software meets the needs of a typical professional familiar with the subject.
When the software is intended to be marketed or sold by the organization, many of the market needs will originate in a sales or marketing department. In this case, it is important that sales and marketing personnel are considered subject matter experts and are interviewed for requirements. If the goal of the project is to enhance or maintain software that is already out in the field, then the interviewees should include actual external users.
The most important rule of the interview is to get the interviewee talking. Software generally doesn't get developed for its own good; a project is usually started because somebody inside an organization needs it. If the requirements analyst is talking to that person, he almost certainly will be happy to talk about it. It is likely that he has been complaining about specific problems and issues for a long time.
There are many leading questions that an interviewer can ask to help uncover important information:
· Why is the software being built? What benefits will the interviewee directly see? What benefits will other people in the organization see?
· What problems need to be addressed with new software? Why do those problems exist? How would you solve them?
· Who will use the software once it is built? Why do they need it? How frequently will they be using the software? Who will support the software?
· In what environment will the software be used? Will it be run within the organization or by its customers? Who will control the hardware?
· Are there any known constraints on the performance, design, or quality of the software?
· What inputs will be used by the software? What outputs will it create? (If examples of these exist, they should be saved for later requirements activities.)
· Are your answers "official," or is there someone else who might be able to answer these questions better? Are there "experts" in the organization who may have additional information?
· How do the users currently do their jobs? How do they expect their jobs to change after the software goes into production? Are there typical problems they currently encounter that they would like to fix?
· Are there any "workarounds" that the users perform, in order to make up for the shortcomings of existing software? Can these workarounds be incorporated into planned features or turned into additional ones? (If the workarounds are not part of the original scope of the project, does that scope need to be expanded to include them?)
· "Is there anything that I missed?"
In the early stage of interviews, any kind of open-ended questions are good for getting the interviewee talking. It is important that the requirements analyst does not interrupt the interviewee. If he has something to say, it could be important. One key to interviewing is to make sure that the predispositions of the interviewer do not interfere with the free exchange of information. Questions should center on the interviewee's problems. The requirements analyst should try to gain an understanding of the real problem without introducing bias into the user's information.
When there are multiple people with similar job functions or expertise, it is often helpful to interview them in groups. When there are too many individual interviews, they will often turn into an endless chain of conflicting statements, making it difficult to reach consensus.
After an initial set of interviews, a requirements analyst should follow up with meetings to verify his or her notes and to gather any new information that the interviewees may have come up with. These meetings may consist of additional interviews, ad-hoc meetings with one or more people, brainstorming sessions, or other kinds of interactions.

Note: More information on interviews can be found in Managing Software Requirements: A Use Case Approach by Dean Leffingwell and Don Widrig (Addison Wesley, 2003). 

[bookmark: appliedprojectmgmt-CHP-6-SECT-1.2] Observe Users at Work
[bookmark: IDX-CHP-6-0253][bookmark: IDX-CHP-6-0252][bookmark: IDX-CHP-6-0251][bookmark: IDX-CHP-6-0250]Observing a user's workflow in the context of his or her environment allows a requirements analyst to see problems that the user encounters with the current system and to identify ways to enhance and streamline the behavior of the software. Watching users at work provides a more accurate understanding of their activities than simply asking them to communicate the steps involved in performing their tasks. Often there are many details that someone familiar with a task might not think to mention, but that are very important for the requirements analyst to fully understand the task.
Most software is built to help users with a job that they already do. Many software projects have a goal of automating or augmenting existing manual processes, providing new capabilities to existing people in an organization, or replacing and extending legacy software programs. In all of these cases, there are already people in the organization who are doing work that is relevant to the behavior of the software.
Once the requirements analyst has identified people who will use the software and whose day-to-day work is relevant to the behavior of the software, it is useful to observe those people at their jobs.
There are a few guidelines that may be useful:
· Many software projects are started because people who are doing work face tedious or difficult tasks that could be automated. Those people are often happy to open up and talk about the problems that need to be solved.
· Some people may feel self-conscious being observed. It is important that they know that the goal of the requirements analyst is to understand their needs in order to build software to help them. It is also important that they understand that the software is not being built to replace them, but to help make their jobs easier.
· Many organizations have training programs for new employees. If a training program exists for the job being observed, the requirements analyst should attend it. This will often yield more insight into the work, especially if there are training materials that can be used as part of the requirements gathering process.
· If possible, the requirements analyst should try to participate in the work being observed. This is often an effective way to understand the perspective of the users of the software.
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