CSSE 376 -- Software Quality Assurance -- Spring 2005

Software Process Maturity Questionnaire

This questionnaire is a modified version of a self assessment survey developed at the Software Engineering Institute for use with the Capability Maturity Model, version 1.1 in
April 1994. The original questionnaire was about twice as long.

Instructions

1. Please record an answer to each question with one of four possible responses: 
Yes, No, Does Not Apply, and Don’t Know.


a. Record Yes when:
The practice is well established and consistently performed.

b. Record No when:
The practice is not well established or is inconsistently performed.
That is, the practice may be performed sometimes, or even frequently, but it is omitted under difficult circumstances.

c. Record Does Not Apply when:
You have the required knowledge about the project or organization and the question asked, but you feel the question does not apply to the project.
For example, the entire section on “Training Program” may not apply to the project if no training was required for the project.

d. Record Don’t Know when:
You are uncertain about how to answer the question.

2. Record other comments and anecdotes whenever possible. For example, if a project does not manage its requirements, record whether this was because they did not need to or whether they just did not bother.
The purpose of Requirements Management is to establish a common understanding between the customer and the software project of the customer's requirements that will be addressed by the software project. Requirements Management involves establishing and maintaining an agreement with the customer on the requirements for the software project.  The agreement covers both the technical and nontechnical (e.g., delivery dates) requirements. The agreement forms the basis for estimating, planning, performing, and tracking the software project’s activities throughout the software life cycle. Whenever the system requirements allocated to software are changed, the affected software plans, work products, and activities are adjusted to remain consistent with the updated requirements.

policy - A guiding principle, typically established by senior management, which is adopted by an organization or project to influence and determine decisions.

software plans - The collection of plans, both formal and informal, used to express how software development and/or maintenance activities will be performed. Examples of plans that could be included: software development plan, software quality assurance plan, software configuration management plan, software test plan, risk management plan, and process improvement plan.

software work product - Any artifact created as part of defining, maintaining, or using a software process, including process descriptions, plans, procedures, computer programs, and associated documentation, which may or may not be intended for delivery to a customer or end user.

1. Are requirements collected and specified?

2. As the requirements change, are the necessary adjustments to software plans, work products, and activities made? 

3. Does the project follow a written organizational policy for managing the system requirements allocated to software?

4. Are measurements used to determine the status of the activities performed for managing the allocated requirements (e.g., total number of requirements changes that are proposed, open, approved, and incorporated into the baseline)?

The purpose of Software Project Planning is to establish reasonable plans for performing the software engineering activities and for managing the software project. Software Project Planning involves developing estimates for the work to be performed, establishing the necessary commitments, and defining the plan to perform the work. 

commitment - A pact that is freely assumed, visible, and expected to be kept by all parties. 

event-driven review/activity - A review or activity that is performed based on the occurrence of an event within the project (e.g., a formal review or the completion of a life-cycle stage).

periodic review/activity - A review/activity that occurs at a specified regular time interval, rather than at the completion of major events.

policy - A guiding principle, typically established by senior management, which is adopted by an organization or project to influence and determine decisions.

software plans - The collection of plans, both formal and informal, used to express how software development and/or maintenance activities will be performed. Examples of plans that could be included: software development plan, software quality assurance plan, software configuration management plan, software test plan, risk management plan, and process improvement plan.

5. Are estimates (e.g., size, cost, and schedule) documented for use in planning and tracking the software project?

6. Do the software plans document the activities to be performed and the commitments made for the software project?

7. Do all affected groups and individuals agree to their commitments related to the software project?

8. Does the project follow a written organizational policy for planning a software project? 

9. Are adequate resources provided for planning the software project (e.g., funding and experienced individuals)?

10. Are measurements used to determine the status of the activities for planning the software project (e.g., completion of milestones for the project planning activities as compared to the plan)?

11. Does the project manager review the activities for planning the software project on both a periodic and event-driven basis?

The purpose of Software Project Tracking and Oversight is to provide adequate visibility into actual progress so that management can take corrective actions when the software project's performance deviates significantly from the software plans. Corrective actions may include revising the software development plan to reflect the actual accomplishments and replanning the remaining work or taking actions to improve the performance. Software Project Tracking and Oversight involves tracking and reviewing the software accomplishments and results against documented estimates, commitments, and plans, and adjusting these plans based on the actual accomplishments and results.

commitment - A pact that is freely assumed, visible, and expected to be kept by all parties.

periodic review/activity - A review/activity that occurs at a specified regular time interval, rather than at the completion of major events.

policy - A guiding principle, typically established by senior management, which is adopted by an organization or project to influence and determine decisions.

software plans - The collection of plans, both formal and informal, used to express how software development and/or maintenance activities will be performed. Examples of plans that could be included: software development plan, software quality assurance plan, software configuration management plan, software test plan, risk management plan, and process improvement plan.

software work product - Any artifact created as part of defining, maintaining, or using a software process, including process descriptions, plans, procedures, computer programs, and associated documentation, which may or may not be intended for delivery to a customer or end user.

12. Are the project’s actual results (e.g., schedule, size, and cost) compared with estimates in the software plans?

13. Is corrective action taken when actual results deviate significantly from the project’s software plans?

14. Are changes in the software commitments agreed to by all affected groups and individuals?

15. Does the project follow a written organizational policy for both tracking and controlling its software development activities?

16. Is someone on the project assigned specific responsibilities for tracking software work products and activities (e.g., effort, schedule, and budget)? 

17. Are measurements used to determine the status of the activities for software tracking and oversight (e.g., total effort expended in performing tracking and oversight activities)? 

18. Are the activities for software project tracking and oversight reviewed with senior management on a periodic basis (e.g., project performance, open issues, risks, and action items)?

The purpose of Software Configuration Management (SCM) is to establish and maintain the integrity of the products of the software project throughout the project's software life cycle. Software Configuration Management involves identifying the configuration of the software (i.e., selected software work products and their descriptions) at given points in time, systematically controlling changes to the configuration, and maintaining the integrity and traceability of the configuration throughout the software life cycle. The work products placed under software configuration management include the software products that are delivered to the customer and the items that are identified with or required to create these software products.

audit - An independent examination of a work product or set of work products to assess compliance with specifications, standards, contractual agreements, or other criteria. [IEEE-STD-610 Glossary]

configuration item - An aggregation of hardware, software, or both, that is designated for configuration management and treated as a single entity in the configuration management process. [IEEE-STD-610 Glossary]

documented procedure - A written description of a course of action to be taken to perform a given task. [IEEE-STD-610 Glossary]

policy - A guiding principle, typically established by senior management, which is adopted by an organization or project to influence and determine decisions.

software baseline - A set of configuration items (software documents and software components) that has been formally reviewed and agreed upon, that thereafter serves as the basis for future development, and that can be changed only through formal change control procedures

software work product - Any artifact created as part of defining, maintaining, or using a software process, including process descriptions, plans, procedures, computer programs, and associated documentation, which may or may not be intended for delivery to a customer or end user.

19. Are software configuration management activities planned for the project? 

20. Has the project identified, controlled, and made available the software work products through the use of configuration management? 

21. Does the project follow a documented procedure to control changes to configuration items/units?

22. Does the project follow a written organizational policy for implementing software configuration management activities?

23. Are measurements used to determine the status of activities for software configuration management (e.g., effort and funds expended for software configuration management activities)?

The purpose of the Training Program key process area is to develop the skills and knowledge of individuals so they can perform their roles effectively and efficiently. Training Program involves first identifying the training needed by the organization, projects, and individuals, then developing or procuring training to address the identified needs. Some skills are effectively and efficiently imparted through informal vehicles (e.g., on-the-job training and informal mentoring), whereas other skills need more formal training vehicles (e.g., classroom training and guided self-study) to be effectively and efficiently imparted. The appropriate vehicles are selected and used. 

periodic review/activity - A review/activity that occurs at a specified regular time interval, rather than at the completion of major events.

policy - A guiding principle, typically established by senior management, which is adopted by an organization or project to influence and determine decisions.

24. Are training activities planned?

25. Is training provided for developing the skills and knowledge needed to perform software managerial and technical roles?

26. Do members of the software engineering group and other software-related groups receive the training necessary to perform their roles? 

27. Does your organization follow a written organizational policy to meet its training needs?

28. Are adequate resources provided to implement the organization’s training program (e.g., funding, software tools, appropriate training facilities)? 

29. Are measurements used to determine the quality of the training program? 

30. Are training program activities reviewed with senior management on a periodic basis?

The purpose of Software Product Engineering is to consistently perform a well-defined engineering process that integrates all the software engineering activities to produce correct, consistent software products effectively and efficiently. Software Product Engineering involves performing the engineering tasks to build and maintain the software using the project's defined software process and appropriate methods and tools. The software engineering tasks include analyzing the system requirements allocated to software, developing the software architecture, designing the software, implementing the software in the code, and testing the software to verify that it satisfies the specified requirements.

audit - An independent examination of a work product or set of work products to assess compliance with specifications, standards, contractual agreements, or other criteria.

policy - A guiding principle, typically established by senior management, which is adopted by an organization or project to influence and determine decisions.

project’s defined software process - The operational definition of the software process used by a project. The project's defined software process is a well-characterized and understood software process, described in terms of software standards, procedures, tools, and methods. It is developed by tailoring the organization's standard software process to fit the specific characteristics of the project. 

software quality assurance (SQA) - (1) A planned and systematic pattern of all actions necessary to provide adequate confidence that a software work product conforms to established technical requirements. (2) A set of activities designed to evaluate the process by which software work products are developed and/or maintained.

software work product - Any artifact created as part of defining, maintaining, or using a software process, including process descriptions, plans, procedures, computer programs, and associated documentation, which may or may not be intended for delivery to a customer or end user.

31. Are the software work products produced according to the project’s defined software process?

32. Is consistency maintained across software work products (e.g., is the documentation tracing allocated requirements through software requirements, design, code, and test cases maintained)?

33. Does the project follow a written organizational policy for performing the software engineering activities (e.g., a policy which requires the use of appropriate methods and tools for building and maintaining software products)?

34. Are adequate resources provided for performing the software engineering tasks (e.g., funding, skilled individuals, and appropriate tools)? 

35. Are measurements used to determine the functionality and quality of the software products (e.g., numbers, types, and severity of defects identified)? 

36. Are the activities and work products for engineering software subjected to SQA reviews and audits (e.g., is required testing performed, are allocated requirements traced through the software requirements, design, code and test cases)?

The purpose of Peer Reviews is to remove defects from the software work products early and efficiently. An important corollary effect is to develop a better understanding of the software work products and of defects that might be prevented. Peer Reviews involve a methodical examination of software work products by the producers' peers to identify defects and areas where changes are needed. The specific products that will undergo a peer review are identified in the project's defined software process and scheduled as part of the software project planning activities.

audit - An independent examination of a work product or set of work products to assess compliance with specifications, standards, contractual agreements, or other criteria.

peer review - A review of a software work product, following defined procedures, by peers of the producers of the product for the purpose of identifying defects and improvements.

policy - A guiding principle, typically established by senior management, which is adopted by an organization or project to influence and determine decisions.

software quality assurance (SQA) - (1) A planned and systematic pattern of all actions necessary to provide adequate confidence that a software work product conforms to established technical requirements. (2) A set of activities designed to evaluate the process by which software work products are developed and/or maintained.

software work product - Any artifact created as part of defining, maintaining, or using a software process, including process descriptions, plans, procedures, computer programs, and associated documentation, which may or may not be intended for delivery to a customer or end user. 

37. Are peer reviews planned?

38. Are actions associated with defects that are identified during peer reviews tracked until they are resolved?

39. Does the project follow a written organizational policy for performing peer reviews? 

40. Do participants of peer reviews receive the training required to perform their roles?

41. Are measurements used to determine the status of peer review activities (e.g., number of peer reviews performed, effort expended on peer reviews, and number of work products reviewed compared to the plan)?

42. Are peer review activities and work products subjected to SQA review and audit (e.g., planned reviews are conducted and follow-up actions are tracked)?

Software Quality Management involves defining quality goals for the software products, establishing plans to achieve these goals, and monitoring and adjusting the software plans, software work products, activities, and quality goals to satisfy the needs and desires of the customer and end user. Quantitative product quality goals are established based on the needs of the organization, customer, and end user for high- quality products. So that these goals may be achieved, the organization establishes strategies and plans, and the project specifically adjusts its defined software process, to accomplish the quality goals.

periodic review/activity - A review/activity that occurs at a specified regular time interval, rather than at the completion of major events.

policy - A guiding principle, typically established by senior management, which is adopted by an organization or project to influence and determine decisions.

43. Are the activities for managing software quality planned for the project? 

44. Does the project use measurable and prioritized goals for managing the quality of its software products (e.g., functionality, reliability, maintainability and usability)? 

45. Are measurements of quality compared to goals for software product quality to determine if the quality goals are satisfied?

46. Does the project follow a written organizational policy for managing software quality? 

47. Do members of the software engineering group and other software-related groups receive required training in software quality management (e.g., training in collecting measurement data and benefits of quantitatively managing product quality)?

48. Are measurements used to determine the status of the activities for managing software quality (e.g., the cost of poor quality)?

49. Are the activities performed for software quality management reviewed with senior management on a periodic basis? 

Technology Change Management involves identifying, selecting, and evaluating new technologies, and incorporating effective technologies into the organization. The objective is to improve software quality, increase productivity, and decrease the cycle time for product development. The organization establishes a group (such as a software engineering process group or a technology support group) that works with the software projects to introduce and evaluate new technologies and manage changes to existing technologies. Particular emphasis is placed on technology changes that are likely to improve the capability of the organization’s standard software process. Pilot efforts are performed to assess new and unproven technologies before they are incorporated into normal practice. With appropriate sponsorship of the organization’s management, the selected technologies are incorporated into the organization’s standard software process and current projects, as appropriate. 

documented procedure - A written description of a course of action to be taken to perform a given task. [IEEE-STD-610 Glossary]

organization's standard software process - The operational definition of the basic process that guides the establishment of a common software process across the software projects in an organization. It describes the fundamental software process elements that each software project is expected to incorporate into its defined software process. It also describes the relationships (e.g., ordering and interfaces) between these software process elements.

periodic review/activity - A review or activity that occurs at specified regular time intervals.

50. Does the organization follow a plan for managing technology changes?

51. Are new technologies evaluated to determine their effect on quality and productivity? 

52. Does the organization follow a documented procedure for incorporating new technologies into the organization's standard software process? 

53. Does senior management sponsor the organization’s activities for managing technology change (e.g., by establishing long-term plans and commitments for funding, staffing, and other resources)?

54. Do process data exist to assist in the selection of new technology? 

55. Are measurements used to determine the status of the organization’s activities for managing technology change (e.g., the effect of implementing technology changes)? 

56. Are the organization’s activities for managing technology change reviewed with senior management on a periodic basis?
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