Chapter 30 – Software Process Improvement
Overview

Software process improvement (SPI) encompasses a set of activities that will lead to a better software process, and as a consequence, higher quality software delivered in a timely manner. Three groups of people are especially concerned about SPI: technical managers, software engineers, and individuals who have quality assurance responsibility. SPI should be  iterative and continuous, but it can be viewed in five steps: (1) assessment of the current software process, (2) education and training of practitioners and managers, (3) selection and justification of process elements, software engineering methods, and tools, (4) implementation of the SPI plan, and (4) evaluation and tuning based on the results of the plan. The end result of SPI is an improved software process that leads to higher quality software. 
SPI Assumptions
· Elements of an effective software process can be defined in an effective manner
· An existing organizational approach to software development can be assessed against those elements
· A meaningful strategy for improvement can be defined
· The time and effort required to implement an SPI strategy must pay for itself in some measurable way
· The SPI strategy transforms the existing approach to software development into something that is more focused, more repeatable, and more reliable (in terms of the quality of the product produced, the timeliness of delivery, and reduced indirect costs)
SPI Framework Elements

· Set of characteristics that must be present if an effective software process is to be achieved
· Method for assessing whether those characteristics are present
· Mechanism for summarizing the results of any assessment
· Strategy for assisting a software organization in implementing those process characteristics that have been found to be weak or missing
SPI Support Constituencies

· Quality certifiers - emphasize assessment methods and examine a well-defined set of characteristics that allow them to determine whether the process exhibits quality
· Formalists - want to understand (and when possible, optimize) process workflow.
· Tool advocates - insist on a tool-assisted approach to SPI that models workflow
· Practitioners - uses a pragmatic approach, “emphasizing mainstream project-, quality- and product management, applying project-level planning and metrics
· Reformers - seeks organizational change that leads to a better software process
· Ideologists - focuses on the suitability of a particular process model for a specific application domain or organizational structure
Required SPI Mechanisms

· Support for technology transition
· Means to determine the degree to which an organization is ready to absorb process changes that are proposed
· Techniques to measure the degree to which changes have been adopted.

SEI Capability Maturity Model
· Level 5, Optimized - The organization has quantitative feedback systems in place to identify process weaknesses and strengthen them pro-actively. Project teams analyze defects to determine their causes; software processes are evaluated and updated to prevent known types of defects from recurring.
· Level 4, Managed - Detailed software process and product quality metrics establish the quantitative evaluation foundation. Meaningful variations in process performance can be distinguished from random noise, and trends in process and product qualities can be predicted.
· Level 3, Defined - Processes for management and engineering are documented, standardized, and integrated into a standard software process for the organization. All projects use an approved, tailored version of the organization's standard software process for developing software.
· Level 2, Repeatable - Basic project management processes are established to track cost, schedule, and functionality. Planning and managing new products is based on experience with similar projects.
· Level 1, Initial - Few processes defined, and success depends more on individual heroic efforts than on following a process and using a synergistic team effort.

Software Immaturity Levels

· Level 0, Negligence - Failure to allow successful development process to succeed. All problems are perceived to be technical problems. Managerial and quality assurance activities are deemed to be overhead and superfluous to the task of software development process
· Level 1, Obstructive - Counterproductive processes are imposed. Processes are rigidly defined and adherence to the form is stressed. Collective management precludes assigning responsibility. Maintain status quo.

· Level 2, Contemptuous - Disregard for good software engineering institutionalized. Disconnect between software development activities and software process improvement activities. Complete lack of a training program.
· Level 3, Undermining - Total neglect of own charter, conscious discrediting of peer organizations software process improvement efforts. Rewards failure and poor performance
Small Group SPI
· There are substantial differences between large software development organizations and small ones

· Small organizations are more informal, apply fewer standard practices, and tend to be self-organizing
· Implementation of an SPI framework requires resources that may be in short supply
· Regardless of the size of the software organization it’s reasonable to consider the business motivation for SPI (financial leverage)
· Financial leverage is demonstrated by examining technical benefits (e.g., fewer defects delivered to the field, reduced rework, lower maintenance costs, or more rapid time to market) and translating them into dollars
SPI Process

· The hard part of SPI is establishing a consensus for initiating SPI and defining an on-going strategy for its organization wide implementation
· Common senses philosophy requires that organizations must
· look in the mirror
· get smarter so it can make intelligent choices
· select the process model that best meets its needs
· instantiate the model into its operating environment and its culture
· evaluate what has been done
Assessment Questions

· Is the objective of the activity clearly defined?

· Are work products required as input and produced as output identified and described?

· Are the work tasks to be performed clearly described?
· Are the people who must perform the activity identified by role?

· Have entry and exit criteria been established?

· Have metrics for the activity been established?

· Are tools available to support the activity?

· Is there an explicit training program that addresses the activity?

· Is the activity performed uniformly for all projects?

Assessment Process Issues

· Are important activities, actions and tasks applied consistently across all software projects and by all software teams?

· Are management and technical actions performed with a level of sophistication that implies a thorough understanding of best practice?

· Is the software process and software engineering practice widely accepted by management and technical staff?

· Has management committed the resources required to achieve consistency, sophistication and acceptance?

Education and Training

· Try to provide just-in-time training target to real needs of team

· Types of training

· Generic concepts and methods (managers and practitioners)

· Specific technology and tools (practitioners)

· Business communication and quality-related topics (all stakeholders)

Selection and Justification

· Choose process model that fits team, stakeholders, and software product

· Determine the framework activities, major work products, and quality assurance checkpoints needed to assess progress

· Develop work breakdown for each framework activity and determine the task set for a typical project

· Choose the software engineering methods to be applied to achieve these tasks (paying attention to weaknesses identified by SPI)

· One choices are made by team, time and money needs to be expended with resource justification

Installation and Migration

· Installation - Framework activities, software engineering actions, and individual work tasks must be defined and installed as part of a new software engineering culture. 
· Migration - changes associated with SPI are relatively minor, representing small, but meaningful modifications to an existing process model
· Software process redesign (SPR) - activities concerned with identification, application, and refinement of new ways to dramatically improve and transform software processes.
· SPR requires consideration of three different process models: the existing (“as-is”) process, a transitional (“here-to-there”) process, and the target (“to be”) process.
Evaluation

· Occurs throughout SPI and assesses the 

· degree to which changes have been instantiated and adopted

· degree to which changes result in better software quality or other process benefits

· overall process and organizational culture as SPI activities proceed 

· Both qualitative (management and practitioner attitude changes) and quantitative (project metrics from transitional and as is processes) metrics are considered during evaluation

SPI Risk Management

· Software organizations to manage risks at three key points in the SPI process

· Prior to initiation of SPI roadmap

· During execution of SPI activities (assessment, education, selection, installation)

· During evaluation activity following instantiation of some process characteristic
SPI risk Factors
· Budget and cost

· Content and deliverables

· Culture

· Maintenance of SPI deliverables

· Mission and goals

· Organizational management

· Organizational stability

· Process stakeholders

· Schedule for SPI development

· SPI development environment
· SPI development process

· SPI project management

· SPI staff

Critical Success Factors

· Management commitment and level of support

· Staff involvement

· Process integration and understanding

· Customized SPI strategy

· Solid management of the SPI project

Capability Maturity Model Integration

· Level 0:  Incomplete - process area (e.g., requirements management) is either not performed or does not achieve all goals and objectives defined by the CMMI for Level 1 capability for the process area. 
· Level 1:  Performed - all specific goals of the process area (as defined by the CMMI) have been satisfied. Work tasks required to produce defined work products are being conducted.
· Level 2:  Managed - all work associated with the process area conforms to an organizationally defined policy; all people doing the work have access to adequate resources to get the job; all work tasks and work products are: monitored, controlled, reviewed, and are evaluated for adherence to the process description

· Level 3:  Defined - process is tailored from the organization's set of standard processes according to the organization’s tailoring guidelines, and contributes work products, measures, and other process-improvement information to the organizational process assets
· Level 4: Quantitatively managed - the process area is controlled and improved using measurement and quantitative assessment.
· Level 5:  Optimized - process area is adapted and optimized using quantitative (statistical) means to meet changing customer needs and to continually improve the efficacy of the process area under consideration
People Capability Maturity Model

· Initial – inconsistent practices

· Managed – repeatable, basic people management practices

· Defined – identifies and develops knowledge, skills, and abilities

· Predictable – quantifies and manages knowledge, skills, and abilities

· Optimized – continuous improvement 

Other SPI Frameworks

· SPICE - international initiative to support the International Standard ISO/IEC 15504 for (Software) Process Assessment

· Bootstrap - SPI framework for small and medium sized organizations that conforms to SPICE

· PSP and TSP - individual and team specific SPI frameworks that focus on process in-the-small, a more rigorous approach to software development coupled with measurement
· TickIT - an auditing method that assesses an organization compliance to ISO Standard 9001:2000
SPI Return on Investment

· ROI = [S (benefits) – S (costs)] / S (costs)] * 100%
· benefits include cost savings associated with higher product quality, less rework, reduced effort associated with changes, and the income that accrues from shorter time-to-market.
· costs include both direct SPI costs and indirect costs associated with greater emphasis on quality control and change management activities

· In the real world it may be hard to measure costs and benefits accurately







