CS 492 Finals Material

· Software Engineering Textbooks: Know the authors:

Pressman: Software Engineering: A Practitioner’s Approach

Sommerville: Software Engineering

Pfleeger: Software Engineering: Theory And Practice

Schach: Object Oriented and Classical Software Engineering

Lethbridge: Object Oriented Software Engineering

Bruegge: Object Oriented Software Engineering

· Sections in SDP

Section 1: SCOPE

Section 2: Referenced Documents

Section 3: Overview of Required Work

Section 4: Plans For Performing General Software Development Activities

Section 5: Plans For Performing Detailed Software Development Activities

Section 6: Schedules and Activity Network

Section 7: Project Organization and Resources

Section 8: Notes

· Fundamental Characteristics of Risk

–Uncertainty – the risk may or may not happen, that is, there are no 100% risks (those, instead, are called constraints)
–Loss – the risk becomes a reality and unwanted consequences or losses occur

· Steps For Software Risk Management

1) Identify possible risks; recognize what can go wrong
2) Analyze each risk to estimate the probability that it will occur and the damage (i.e., impact) that it will do if it does occur

3) Rank the risks by probability and impact
 - Impact may be negligible, marginal, critical, and catastrophic

•Develop a contingency plan to manage those risks having high probability and high impact

· Definition Of Software Quality

•Defined as a characteristic or attribute of something
•Refers to measurable characteristics that we can compare to known standards

•In software it involves such measures as cyclomatic complexity, cohesion, coupling, function points, and source lines of code

•Includes variation control

–A software development organization should strive to minimize the variation between the predicted and the actual values for cost, schedule, and resources

–They should make sure their testing program covers a known percentage of the software from one release to another

–One goal is to ensure that the variance in the number of bugs is also minimized from one release to another

· Two kinds of Quality That are Sought Out

–Quality of design  
•The characteristic that designers specify for an item

•This encompasses requirements, specifications, and the design of the system

–Quality of conformance (i.e., implementation)  

•The degree to which the design specifications are followed during manufacturing

•This focuses on how well the implementation follows the design and how well the resulting system meets its requirements

· Performing a Technical Review

•Has the following constraints
–From 3-5 people should be involved

–Advance preparation (i.e., reading) should occur for each participant but should require no more than two hours a piece and involve only a small subset of components

–The duration of the meeting should be less than two hours

•Focuses on a specific work product (a software requirements specification, a detailed design, a source code listing)

•Activities before the meeting

–The producer informs the project manager that a work product is complete and ready for review

–The project manager contacts a review leader, who evaluates the product for readiness, generates copies of product materials, and distributes them to the reviewers for advance preparation

–Each reviewer spends one to two hours reviewing the product and making notes

–The review leader establishes an agenda for the review meeting and schedules the time and location 

•Activities during the meeting
–The review leader, all reviewers, and the producer attend the meeting

–One of the reviewers also serves as the recorder for all issues and decisions concerning the product

–After a brief introduction by the review leader, the producer proceeds to "walk through" the work product while reviewers ask questions and raise issues

–The recorder notes any valid problems or errors that are discovered; no time or effort is spent in this meeting to solve any of these problems or errors

•Activities at the conclusion of the meeting

–All attendees must decide whether to 

•Accept the product without further modification

•Reject the product due to severe errors (After these errors are corrected, another review will then occur)

•Accept the product provisionally (Minor errors need to be corrected but no additional review is required)

–All attendees then complete a sign-off in which they indicate that they took part in the review and that they concur with the findings

–
•Activities following the meeting
–The recorder produces a list of review issues that

•Identifies problem areas within the product

•Serves as an action item checklist to guide the producer in making corrections

–The recorder includes the list in an FTR summary report

•This one to two-page report describes what was reviewed, who reviewed it, and what were the findings and conclusions

–The review leader follows up on the findings to ensure that the producer makes the requested corrections

· Measuring Software Reliability

–Defined: The probability of failure-free operation of a computer program in a specified environment for a specified time
–Estimated using historical and development data

–A simple measure is MTBF = MTTF + MTTR = Uptime + Downtime

–Example: 

•MTBF = 68 days + 3 days = 71 days

•Failures per 100 days = (1/71) * 100 = 1.4
· Software Safety Vs. Software Reliability

•It differs from software reliability 
–Software reliability uses statistical analysis to determine the likelihood that a software failure will occur; however, the failure may not necessarily result in a hazard or mishap

–Software safety examines the ways in which failures result in conditions that can lead to a hazard or mishap; it identifies faults that may lead to failures
· Tasks For Software Configuration Management


· An automated Repository For Software Configuration Management

•Today's automated SCM repository
–It is a set of mechanisms and data structures that allow a software team to manage change in an effective manner

–It acts as the center for both accumulation and storage of software engineering information

–Software engineers use tools integrated with the repository to interact with it

· Reactive vs. Proactive Risk Strategy

•Reactive risk strategies
–"Don't worry, I'll think of something"

–The majority of software teams and managers rely on this approach

–Nothing is done about risks until something goes wrong

•The team then flies into action in an attempt to correct the problem rapidly (fire fighting)

–Crisis management is the choice of management techniques

•Proactive risk strategies

–Steps for risk management are followed (see next slide)

–Primary objective is to avoid risk and to have a contingency plan in place to handle unavoidable risks in a controlled and effective manner

· Kind of Software Costs

•Prevention costs  
–Quality planning, formal technical reviews, test equipment, training

•Appraisal costs 

–Inspections, equipment calibration and maintenance, testing

•Failure costs – subdivided into internal failure costs and external failure costs

–Internal failure costs 

•Incurred when an error is detected in a product prior to shipment

•Include rework, repair, and failure mode analysis

–External failure costs

•Involves defects found after the product has been shipped

•Include complain resolution, product return and replacement, help line support, and warranty work 

· 5 articles

1) Avoiding The Software Model Clash Spider web

Written by Boehm and Port, this article discusses how communication problems can lead to model clashes, which can kill a project.

2) Sharing Requirements Engineering Experience Using Patterns

Written by Hagge and Lappe, the article discusses requirements engineering patterns. The tasks for the four patterns are; create specification, elicit requirements, write requirements, and verify and approve product. 

3) Evidence-Based Software Engineering For Practitioners 

Written by Jorgensen, Kitchenham, and Dyba, this paper discusses the idea of using an evidence-based approach to software engineering, similar to what is used with medicine. The five steps for the process are; Ask an answerable question, find the best evidence, Critically appraise the evidence, Apply the evidence, and Evaluate the performance. 

4) What Project Management Practices Lead To Successes? 

Written by Verner and Evanco, this article discusses what exactly makes for a good project. It is reported through their survey that having clear requirements and project manager with a clear vision was important to the success of the project.  

5) Software Process Improvements In Small Organizations.
Written by Dangle, Lawsen, Shaw, and Zelkowitz, this article talks about the challenges a small company face with improving their CMM level. With the study that the authors tried, they came to some rather interesting results. Splitting up the workload was important. It’s also important to ensure that resources are committed. Another important item is to start formal reviews immediately, and last but not least, it is important to assess staff processes. 
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