CHAPTER TWO (SOFTWARE ENGINEERING)
SOURCE: ROGER S. PRESSMAN

THE PEOPLE:

*The players:

The software process is populated by players who can be categorized into one of five constituencies:

1. Senior Managers: who define business issues that often have significant influence on the project.

2. Project (technical) Managers: who must plan, motivate, organize, and control the practitioners who do software work.

3. Practitioners: who deliver the technical skills that are necessary to engineer a product or application.

4. Customers: who specify the requirements for the software to be engineered and other stakeholders who have a peripheral interest in the outcome.

5. End- Users: who interact with the software once it is released for production use.

* Team Leaders:

Jerry Weinberg suggests a MOI model of leadership:

Motivation: 

The ability to encourage (by “push” or “pull”) technical people to produce their best ability.

Organization: 

The ability to mold the existing processes (or invent new ones) that will enable the initial concept to be translated into a final product.

Ideas or innovation:

The ability to encourage people to create and feel creative even when they must work within bounds established for a particular software product or application.

Another view of the characteristics that define an effective project manager emphasizes four key traits:

Problem Solving: 

An effective software project manager can diagnose the technical and organizational issues that are most relevant, systematically structure a solution or properly motivate other practitioners to develop the solution, apply lessons learned form past projects to new situations, and remain flexible enough to change direction if initial attempts at problem solution are fruitless.

Managerial Identity:

A good project manager must take charge of the project etc. He/She must have the confidence to assume control when necessary and the assurance to allow good technical people to follow their instincts.

Achievement: 

To optimize the productivity of a project team, a manger must reward initiative and accomplishment and demonstrate through his own actions that controlled risk taking will not be punished.

Influence and team building:

An effective project manager must be able to “read” people; she he/she must be able to understand verbal and nonverbal signals and react to the needs of the people sending these signals. The manager must remain under control in his high-stress situations.

* The Software Team:

The following options are available for applying human resources to a project that will require n people working for k years:

1. n individuals are assigned to m different functional tasks, relatively little combined work occurs; coordination is the responsibility of a software manager who may have six other projects to be concerned with.

2. n individuals are assigned to m different functional tasks (m<n) so that informal “teams” are established; an ad hoc team leader may be appointed. Coordination among teams is the responsibility of a software manager.

3. n individuals are organized into t teams; each team is assigned one or more functional tasks; each team has a specific structure that is defined for all teams working on a project; coordination is controlled by both the team and a software project manager.

Mantie suggests three genetic team organizations:

1. Democratic Decentralized (DD): 

This software engineering team has no permanent leader. Rather “task coordinators are appointed for short durations and then replaced by others who may coordinate different tasks.” Decisions on problems and approach are made by group consensus. Communication among team members is horizontal.

2. Controlled Decentralized (CD):

This software engineering team has a defined leader who coordinates specific tasks and secondary leaders that have responsibility for subtasks. Problem solving remains a group activity, but implementation of solutions is partitioned among subgroups by the team leader. Communication among subgroups and individuals is horizontal. Vertical communication along the control hierarchy also occurs.

3. Controlled Centralized (CC): 

Top-level problem solving and internal team coordination are managed by a team leader. Communication between the leader and team members is vertical.

Constantine suggests four “organizational paradigms” for software engineering teams:

1. Closed Paradigm:
structures a team along a traditional hierarchy of authority. (Similar to CC team). Such teams can work well when producing software that is quite similar to past efforts, but they will be less likely to be innovative when working within the closed paradigm.

2. Random paradigm: 
structures a team loosely and depends on individual initiative of the t4eam members. When innovation or technological break-through is required, teams following the random paradigm will excel.

3. Open paradigm: 

Attempts to structure a team in a manner that achieves some of the controls associated with the closed paradigm but also much of the innovation that occurs when using the random paradigm. Work is performed collaboratively, with heavy communication and consensus-based decision making the trademarks of open paradigm teams. They are well suited to the solution of complex problems but may not perform as efficiently as other teams.

4. Synchronous paradigm:
Relies on the natural compartmentalization of a problem and organizes team members to work on pieces of the problem with little active communication among themselves.

In fact, many teams suffer from what Jackman calls “team toxicity”. She defines five factors that “foster a potentially toxic team environment”:

1. A frenzied work atmosphere in which team members waste energy and lose focus on the objectives of the work to be performed.

2. High frustration caused by personal, business, or technological factor that causes friction among team members.

3. “Fragmented or poorly coordinated procedures” or a poorly defined or improperly chosen process model that becomes a roadblock to accomplishment

4. Unclear definition or roles resulting in a lack of accountability and resultant finger- pointing.

5. “Continuous and repeated exposure to failure” that leads to a loss of confidence and a lowering of morale.

To avoid a frenzied work environment, the project manager should be certain that the team has access to all information required to do the job and that major goals and objectives, once defined, should not be modified unless absolutely necessary.

The more control over process and technical decisions given to the team, the less frustration the team members will feel.

The software project manager, working together with the team, should clearly refine roles and responsibilities before the project begins.

Every software team experiences small failures. The key to avoiding failure is to establish team-based techniques for feedback and problem solving. In addition, failure by any member of the team must be viewed as a failure by the team itself.

* Coordination and Communication Issues:

Kraul and Streeter examine a collection of project coordination techniques that are categorized in the following manner:

Formal, impersonal approaches: Includes software engineering documents and deliverables (including source code), technical memos, project milestones, schedules, and project control tools. Change requests and related documentation, error tracking reports, and repository data.

Formal, interpersonal procedures: Focuses on quality assurance activities applied to software engineering work products. These include status review meetings and design and code inspections.

Informal, interpersonal procedures: Include group meetings for information dissemination and problem solving and “collocation of requirements and development staff.”

Electronic communication: Encompasses electronic mail, electronic bulletin boards, and by extension, video-based conferencing systems.

Interpersonal networking: Includes informal discussions with team members and those utside the project who may have experience or insight that can assist team members.

THE PRODUCT:

Quantitative estimates and an organized plan is not possible until software requirements are cleared out but analysis often takes weeks or months to complete. The first project management activity is the determination of software scope. Scope is defined by answering the following questions:

Context: How does the software to be built fit into a larger system, product, or business context and what constraints are imposed as a result of the context?

Information objectives: What customer-visible data objects are produced as output from the software? What data objects are required for input?

Function and performance: What function does the software perform to transform input data into output? Are any special performance characteristics to be addressed?

* Process Decomposition:

Simple project might require the following tasks for the customer communication activity:

1. Develop list of clarification issues.

2. Meet with customer to address clarification issues.

3. Jointly develop a statement of scope with all concerned.

4. Modify the statement of scope as required.

These events occur over a period of less than 48 hours. They represent a process decomposition that is appropriate for the small, relatively simple project.

For complex project it might require the following work tasks for the customer communication activity:

1. Review the customer request

2. Plan and schedule a formal, facilitated meeting with the customer.

3. Conduct research to specify the proposed solution and existing approaches.

4. Prepare a “working document” and an agenda for the formal meeting.

5. Conduct the 

6. Jointly develop mini-specs that reflect data, function, and behavioral features of the software.

7. Review each mini-spec for correctness, consistency, and lack of ambiguity.

8. Assemble the mini-specs into a scoping document.

9. Review the scoping document with all concerned.

10.  Modify the scoping document as required.

THE PROJECT:

In order to manage a successful software project, we must understand what can go wrong and how to do it right. John Reel defines ten signs that indicate that an information systems project is in jeopardy:

1. Software people don’t understand their customer’s needs.

2. The product scope is poorly defined.

3. Changes are managed poorly.

4. The chosen technology changes.

5. Business needs change [or ill-defined]

6. Deadlines are unrealistic.

7. Users are resistant.

8. Sponsorship is lost [or was never properly obtained].

9. The project team lacks people with appropriate skills.

10. Managers [and practitioners] avoid best practices and lessons learned.

How does a manager act to avoid the problems just noted?

Reel suggests a five-part commonsense approach to software projects:

1. Start on the right foot: 

This is accomplished by working hard to understand the problem that is to be solved and then setting realistic objects and expectations for everyone who will be involved in the project.

2. Maintain momentum:
Many projects get off to a good start and then slowly disintegrate. To maintain momentum, the project manager must provide incentives to keep turnover of personnel to an absolute minimum, the team should emphasize quality in every task it performs, and senior management should do everything possible to stay out of the team’s way.

3. Track Progress:
For a software project, progress is tracked as work products are produced and approved as part of a quality assurance activity. In addition, software process and project measures can be collected and used to assess progress against averages developed for the software development organization.

4. Make smart decisions:
Decide to use commercial off-the-self software or existing software components, decide to avoid custom interfaces when standard approaches are available, decide to identify and then avoid obvious risks.

5. Conduct a postmortem analysis: 

Establish a consistent mechanism for extracting lessons learned for each project. Evaluate the planned and actual schedules, collect and analyze software project metrics, get feedback from team members and customers, and record findings in written form.

* The W5HH principle:

Why is the system being developed?

What will be done, by when?

Who is responsible for a function?

Where are they organizationally located?

How will the job be done technically and managerially?

How much of each resource is needed?

* Critical Practices:

The Airlie council has developed a list of “critical software practices for performance based management.” These practices are “consistently used by, and considered critical by, highly successful software projects and organizations whose ‘bottom line’ performance is better than industry averages”.

Airlie council has developed a set of  “Quicklook” questions for a project:

Formal risk management: What are the top ten risks for this project? For each of the risks, what is the chance that the risk will become a problem and what is the impact if it does?

Empirical cost and schedule estimation: What is the current estimated size of the application software that will be delivered into operation? How was it derived?

Metric-based project management: Do you have in place a metrics program to give an early indication of evolving problems? If so, what is the current requirements volatility?

Earned value tracking: Do you report monthly-earned value metrics? If so, are these metrics computed from an activity network or tasks for the entire effort to the next delivery?

Defect tracking against quality targets: Do you track and periodically report the number of defects found by each inspection and execution test from program inception and the number of defects currently closed and open?

People-aware program management: what is the average staff turnover for the past three months for each of the suppliers/developers involved in the development of software for this system

