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Software inspections remain the most effective method of early defect detection and
removal (e.g. early defect detection 80 - 90%, ROI 7:1 - 12:1). Yet many
organizations are unsuccessful at invoking the cultural changes required to implement
and sustain an effective software inspection process. So what can an organization
focus on to change people’s perspective of inspections to develop a quality culture
centered around software inspections? This paper will identify some of the essential
attributes or principles of software inspections which facilitate in building and
sustaining a quality culture. This paper will measure the F/A-18 Software
Development Team’'s inspection process against these principles to determine
software inspections effectiveness as well asidentify areas for future improvement.

The objectives of this paper are to:
- present some common cultural problems associated with software inspections.
- present some successful software inspection data from the F/A-18 Aircraft.

- present an overview of effective principles that are successful when performing
software inspections.

- benchmark the F/A-18 Software Development Team's inspection process against
inspection principles identified to determine effectiveness and indicate areas for
Improvement.
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The Positive Impact of Inspections on F/A-18

Background

Since 1987, the F/A-18 Software Development Team (SWDT) at the Naval Air
Warfare Center - Weapons Division (NAWC-WD) has been providing system and
software engineering maintenance and upgrades on the F/A-18 A/B model aircraft
Mission Computer (MC) and Stores Management System (SMS) for the US Navy and
Foreign Military Sales (FMS) customers.

F/A-18 Mission  The F/A-18 SWDT has undertaken four major upgrades to the F/A-18 aircraft's

Computer
Upgrades

F/IA-18 MC

Mission Computer (MC) Operational Flight Program (OFP). The MCs are the center
of the F/A-18's avionics architecture. The MCs are the primary link between the
aircrews cockpit display environment and the aircraft's tactical and air vehicle
management avionics subsystems.

Figure 1 illustrates the overall impact software product inspections and software

Defect Removal  process improvement have had on product quality. During a ten year period involving

LifeCycle

over 5000 inspections, early defect detection and defect prevention have significantly
moved the defect removal curve to the left. The majority of product defects are now
found in the requirements, design and coding phases. In fact, over 86.6% of all
defects are found before testing. The defect removal life cycle curve is also used to
demonstrate product maturity to the customer.
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Figure 1: F/A-18 A/B Mission Computer Defect Removal Life Cycle
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Benchmarking the F/A-18 Inspection Process

World-Class Benchmarking the F/A-18's inspection process data against a world-class level. Over

Software the last 10 years, the F/A-18 SWDT has progressed from an average performing SEI

Benchmarks CMM Level 1 organization to comparing favorably against world-class software
organizations. Table 1 characterizes current performance of various world-class
organizationsto the F/A-18 SWDT current performance capability.

Measurement World-Class F/A-18 Software
Benchmark* Development Team
Quality
Inspection Defect Removal Efficiency | 80%-90% 86.6%
Post-Release Defect Rate .01 per KSLOC .01 per KSLOC
Cost
Total Cost Savings $7.5-$45 Million $14.4 Million
($ 3.6M per major update)
Inspection Cost $2,500 on Average $1,500 on average
Return on Investment (ROI) 7:1-12:1 71
Schedule
Schedule / Cycle Time Reduced 10-25% per yr. | Reduced 9% per year
Productivity Doubled in 3 years Increased 62% in 3 years

Table 1 World-Class Software Benchmarks  *derived from World-Class Quality - Timothy G. Olson copyright 1995 - 1996

Copyright © 1998 by World-Class Quality Page 3 of 6




Principles of Successful Software Inspections

Principles of
Software
I nspections

To fully understand how to optimize software inspections to promote team building
and improve individual learning it was necessary to have a clear description of the
core attributes or principles that make software inspections successful from a people
prospective. Only after these principles were identified was it possible to make the
necessary process improvements. Research and benchmarking of software
inspections best practices were successful in identifying the following principles

found in most effective inspection processes:

Principles

Description

Leadership

Management should provide resources and be an active participant in
communicating, mentoring, and building the organizations quality
culture. Facilitate the team in setting clearly stating mission, goals, and
objectives centered around quality, quality measurement, and quality
improvement.

Quiality Culture

Foster commitment to designing in quality. Develop an understanding
of the quality expectations, values, and priorities of the immediate and
final customers.

Responsibility

Foster responsibility for the quality of the end product

Process Ownership

Team participation
mechanisms.

in process definition and process change

Defect Prevention

Foster commitment to learning from past defects.

Communication

Foster open honest communication supported by effective meeting
facilitation. Understand the strength and weaknesses of self, team, and
organization and use this diversity to optimize effectiveness. Operate
organization with integrity, making decisions based on what is truly best
for product quality and the organization.

Feedback Give feedback on individual defects found, overall product quality,
status of defect prevention (e.g. common defect trends identified,
changes to data driven checklists).

Defect Analysis | Analysis and tracking of defect density per development phase and
determining criteria for reinspection.

Agreement Management, engineering, suppliers, and immediate and find
customers should effectively review and agree to product plans (e.g.
schedule, resources, staffing, quality objectives, etc..).

Defined Process | Fully communicate what is expected of management, engineering,
suppliers, and immediate and final customers (e.g. what, how, when,
were, why).

Training Effectively train people in inspection purpose, roles, process,
facilitating meetings.

Defect Formal mechanism for documenting, categorizing, and dispositioning
Identification

defects. Defect identification involves gathering defect and associated
metrics (e.g. size, effort, cost, time, rework). Defect identification is
usually supported by data driven checklists.

Accountability

Formal mechanism hold developers, reviews, and moderators
accountable for fulfilling their role in the inspection process.
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Measuring the Principles of the F/A-18 Inspections

FIA-18 Over the last ten years the F/A-18 Software Development Team has training

Software Team  gpproximately 50 software engineers in formal inspections. Most have never used
formal inspection methods before working on the team. As they progress in
knowledge and understanding of inspections they move up in their level of
commitment to the teams product quality goals and buy-in to the inspection process.
The principles of software inspects need to be effective and in place to protect against
loosing buy-in or commitment, issues of non-compliance, or to assist in gaining
enough trust in the team and the inspection process to move to a higher level of buy-in
or commitment.

Questionnaire A survey was conducted of the F/A-18 Software Development Team in order to
measure the buy-in and commitment to the software inspection principles. The table
below shows the results:

Principles of Inspections Questionaire Results
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Principles of Inspections
Summary Achieving measurable results using software inspections requires understanding

fundamental principles, and then tailoring those principles to practice. These
principles must then become part of an organization’s day to day business.
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