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Abstract

We are what we repeatedly do.

Excellence, then, is not an act, but a habit.

Aristotle.

The Big One, in Blackpool, England is the biggest roller coaster in the UK.  In our experience, implementing the Inspection process is like a riding a roller coaster.  You start slowly, eventually reach a peak and feel on top of the world – for a while.  Suddenly you’re plunging downwards and almost reach the ground - a little boost of energy is required to send you up again. 

This paper describes how we harnessed the energy of our Seven Habits to re-launch the Inspection process at our company.

We had used an Inspection process very successfully since 1990 when we were less than a dozen people.  However, as the company grew and more Inspections were run, it soon became evident that some improvements and re-training was required.  

We knew that it might be a challenging job.   It was certainly a big one.

We formed a Technical Working Group that was comprised of 6 cross-departmental representatives and trained them as Inspection Leaders.  This group had the responsibility to lead Inspections as well as improving our Inspection process.  We listened to everyone, re-designed educational material and used the Seven Habits of Highly Effective Inspection Teams to help get the message across. During the re-launch our focus switched from improving the process to concentrating on the excellence of our people.  We argue that it is important to emphasise excellence throughout the Inspection process if it really is to become highly effective. 

Steve Allott, May 1998
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1. Introduction

1.1 Company Background

Based in Twickenham, England, Integrated Sales Systems UK Limited (ISS) is a small to medium sized software company that builds and maintains large scale sales & marketing automation systems.  Our annual turnover is approaching £5 million and we were recently rated (by Ovum) as one of the top 10 suppliers in the world of CIS (customer interaction systems) software.

1.2 A brief history of Inspection at ISS

Since the company’s inception, Inspection has been a part of our corporate culture.  

We have been quite lucky in enjoying support at the Board level.  Andrew Myers, our Technical Director, wrote the original Inspection process and was our first certified Inspection Leader.  Our original process was very successful in finding important major and super major defects that would otherwise have seriously impacted the quality of our products.

We always emphasised the importance of planning Inspections and allowing sufficient time in project schedules to do them properly.  The process was gradually improved by inviting authors to logging meetings.

2. Problems with Inspection at ISS

2.1 The Company’s View

A few key people had left, and there was a feeling that new starters had not had sufficient training in the process.  Defects were found during the testing phase that management felt should have been picked up during Inspection.  There was a general consensus that Inspection just “isn’t as good as it used to be”.  Many of the staff felt that Inspections were of benefit but that they took too long.

The collection of Inspections data was still taking place but no analysis had been done.  There was a huge backlog of data to review and analyse.

Management continued to support Inspection and knew that it would be of benefit if properly implemented. 

2.2 The Consultant’s View

In order to solve some of the problems we invited Dorothy Graham, Grove Consultants, to take a look at our Inspection process and offer some advice as to the best way forward.  We’ve summarised the key issues from her report:

· we did not know the effectiveness of our process

· we had too much discussion in logging meetings

· there were too many subjective comments

· rules, standards & checklists were out of date

· analysis of metrics hadn’t been kept up

· we didn’t make the benefits visible

· checking was limited to 2 hours

· there was no follow up or closure of the process

· we had more focus on code than upstream documents

2.3 What had to be done?

It was clear to all of us that there was a great deal to be done both in the short term and the long term and there would be no ‘quick fixes’ to the problems.  We needed to invest in an Inspection infrastructure, re-launch the process throughout the company, and analyse the metrics to demonstrate the effectiveness of our Inspection process.

3. Our Plans to re-launch Inspections @ ISS

3.1 Formation of a Technical Working Group

ISS Management during September 1997 considered Dorothy Graham’s report and recommendations.   We recognised that although the process needed improvement, it did not require re-engineering.  We also knew that modifying the process was not enough – we needed to modify behaviour as well.

Therefore we decided to set up a Technical Working Group [McFeeley96] to re-launch our Inspection process.  This cross-functional group was made up of 6 representatives from both management and staff and was chaired by me, Steve Allott, the Inspection Co-Ordinator at ISS.  

The group’s objectives were:

· To agree how best to implement Dorothy’s recommendations

· To ensure that everyone in the company received some training in Inspection

· To design new forms 

· To update the processes / procedures

· To contribute new rules, checklists

· To monitor the Inspection process

3.2 Train a core group of Leaders

The Technical Working Group soon discovered that improving the Inspection process was going to be more difficult than we initially thought.  As members of the TWG we needed to truly understand the Inspection process – training was required.  Dorothy Graham customised an Inspection Leader’s training course and delivered it at our offices in Twickenham.  We utilised ISS documentation throughout the training to make it more relevant.

At the end of the course the group, chaired by Dorothy, conducted a process improvement session.  From this session several suggestions for short-term (less than 3 months) improvements were identified.  These gradually distilled into the Seven Habits that we now use to market the process internally.
3.3 Collect and analyse metrics

One of our improvement suggestions was to utilise the Inspection data that we were collecting to produce relevant metrics.  Therefore we designed a simple Access database to capture just the essential metrics that we thought would be useful.  Once we had some experience of analysing this data we could always introduce new metrics later on.  We decided to capture:

· Time spent on the Inspection (plan, kick-off, checking, logging, edit, follow up)

· Estimate of time saved

· Average checking rate

· Logging rate

· Number of major defects fixed

· Number of minor defects fixed

3.4  Tracking Inspections

We needed to make sure that people were using the new process.  One way to accomplish this was to improve our tracking of Inspections.  To facilitate this we introduced an Inspection Id process.  Whenever anyone requested an Inspection they would fill out a simple e-mail form and send it to our Inspections mailbox.  The Inspection Co-ordinator would assign a leader, enter the request into the database and assign the Inspection Id.

This process accomplished several aims:

· we got our Inspection id

· we sold Inspections by making it easier for people to find a leader

· we had the facility to chase up data

3.5 Education for everyone

A key element in our plans was to train everyone in some of the basic concepts of Inspection.  This would especially help new employees but would also act as a refresher to existing staff.  This was scheduled as a one-day overview course, which we ran every two weeks during January to April 1998.  

Key to the success of this training was gathering strong support from the management team.  Departmental managers encouraged their staff to attend training and Senior Managers attended the training to set an example.  We also managed to persuade our Managing Director, Stuart Penny, to attend one of the courses.
3.6 Internal marketing via the Intranet

As Inspection was being re-launched at ISS, marketing was an intrinsic piece of our plan.  We needed to give people a quick and easy way to access all the information they needed on Inspection without swamping them with paper.

One of our TWG members suggested utilising our company Intranet.  We designed our own Inspection page for the Intranet. The page was structured with this goal in mind.  Additionally, we structured the page around the process so that it would constantly be re-enforced in people’s minds. 

Every good marketing campaign deserves a slogan and ours was no exception.  Ours is:

Inspections @ ISS : Let’s Work Together

4.  The Seven Habits of Highly Effective Inspection Teams

4.1 Introduction

As part of our marketing campaign we decided to borrow an idea from Stephen Covey’s excellent book, The Seven Habits of Highly Effective People [Covey 89].  We decided to create our own set of Seven Habits, except ours were going to revolve around Inspection.  They started off by being a list of process related items and evolved into people related issues that we want to emphasise within our company.  

One of the key points that we wanted to stress in our Seven Habits was excellence.  

In his book, Software Testing in the Real World, Ed Kit said that “Critical thinking is required…that must transcend even the most well defined Inspection checklists”.  The best Inspectors must ask, “what’s missing?”  or, “what should have been written here that isn’t”. He concludes, “good inspection team people are worth their weight in gold in organisations” [Kit95].

As you read about our Seven Habits (see appendix 1) note that our 4th habit (we need excellent people) supports Ed’s views on the composition of the Inspection team.  Also, in developing our Seven Habits we found that we needed to add a new rule to our generic rule sets (NCP - non complete, see appendix 3), to enable our ‘best Inspectors’ to log these missing items.

4.2 Summary of our Seven Habits

A summary of our Seven Habits is shown below.  Please see appendix 1 for a full description of our Seven Habits.

Habit 1
Request
Put the Inspection above your own work



Habit 2
Planning
Choose checkers carefully



Habit 3
Kick-off
Tell ‘em and teach ‘em but also set targets



Habit 4
Checking
Effort, endeavour & excellence is required from the checkers



Habit 5
Meeting
Control the discussion to log at the optimum rate



Habit 6
Edit
Trust the author, check the fixes



Habit 7 
Exit
Keep the metrics confidential



5. The best laid schemes o’ mice and men
. . .

Once we were into our re-launch of the process we started to encounter resistance from some of the staff.  As we examined staff attitudes we realised that we had a few problems. We re-convened the Technical Working Group and examined each of the problems in turn. 

5.1 Too much emphasis on process

By the first week in February we’d run 3 courses and trained about 18 people.  There was a problem with code Inspections in that people reported more trivial defects and issues than previously.  It was felt that the process had been over emphasised in the course and that people were now just ‘going through the motions’ in order to complete the Inspection.  

The solution was two-fold:

· We could use our Seven Habits to emphasise the ‘people issues’ and in particular the effort required both in planning the Inspection properly and in individual checking.  

· In addition we re-designed the training material to interleave the lectures with the practical elements of the course.  The practical Inspection work was based around the company’s staff handbook.  This meant that the practical work was understandable to everyone in the group and we didn’t have to spend time creating separate examples (e.g. code, SQL, functional specification) for different members of the group.

5.2 Too many forms !

At first we tried to use the master plan and data summary sheet from the book Software Inspection by Gilb & Graham [Gilb 93].  In principle the forms are good and have all of the information you would want.  However, in practice when people tried to use the new forms they found that they were time consuming and difficult to fill out.  

We took the approach of re-designing both forms and came up with a single master plan (see appendix 2) that flowed in the same way as our process, and allowed data to be entered directly into the database.  

The new master plan doesn’t show entry or exit criteria.  We used the superset from the book and assigned a subset that applies to all documents for right now (see appendix 4).

If there are any exceptions to these for specific documents we are sure that common sense will prevail.

5.3 Generic rules sets too complex

When we presented the 15 generic rules for Inspecting documents there was resistance and much discussion on every course.  Some of the rules seemed contradictory and there was a fair bit of confusion.

We decided that a simpler approach was needed.  The Technical Working Group re-designed the generic rule set (see appendix 3) by using the best of the 15 original rules, combined some together and also introduced two new rules that we felt were important.  We also came up with the idea of a three-character mnemonic to ‘tag’ each rule.  This was easier to remember than a rule number and was also nice because the tag described the violation whereas the rule description specified the standard (e.g. for the rule ‘relevant’, the tag is IRL - irrelevant).

5.4 Not enough leaders

We anticipated that this would be a problem but were surprised at how quickly a bottleneck formed.  Once the new process got going there was a flood of requests for Inspections and the six of us in the Technical Working Group were quickly overtaxed.  We were faced with a dilemma; turn people’s requests down and possibly damage our re-launch or relax the rules.

We chose the less damaging route, we agreed that anyone could lead an Inspection provided they had attended the overview course and had some mentoring from one of the current leaders.  We scheduled another Inspection Leaders training course for the end of April for another nine people, all of whom had already attended a one-day overview course.

5.5 Inflexible application of the rules

In the early stages some of our new leaders were over zealous in their application of the new rules.  Specifically with regards to how much discussion should be allowed in logging meetings.   

We solved this problem with one of our Seven Habits - let the leaders control the meeting and determine the level of allowable discussion.  So long as you’re still able to log items at the optimum rate you are okay.  Leaders are encouraged to move any long discussions to the end of the logging meeting.  This is often called ‘the third hour’ and we intend to rename this period ‘the discussion meeting’.

5.6 Staff Perceptions

Although senior management has always supported Inspection at ISS there was a growing perception that perhaps Inspection was not always worth the effort involved.

In order to ‘nip this in the bud’ we invited Andrew Myers, our Technical Director, to join the Technical Working Group.  He also volunteered to lead Inspections and use the new process.  

6. Conclusions - “Let’s Work Together”

6.1 Benefits achieved with our re-launch

ISS has received many benefits from our re-launch of the Inspection process.  Inspection has become an important part of the ISS culture again and people are responding favourably to the new process.

More documents than ever are being Inspected and we have seen some definite wins from the new process – we have detected several major defects early enough to realise true benefits in their correction, we have improved the overall quality of our product and we have encouraged our customers to join in the process as well.

We have started to build our Inspection infrastructure and are collecting metrics from each Inspection so that we can monitor the process in future.  By applying the entry criteria we are preventing ‘loser Inspections’ from starting.  As people have their documents Inspected they learn from their experiences and produce better documents the next time.

6.2 The next ride on the roller-coaster

We realise that there is still much to accomplish and we have to apply constant energy to keep our roller coaster moving.

Here are a few of the issues that we will address in the next 6 months:

1. Even with all the benefits, people still don’t enjoy participating in Inspections.  We are looking into ways to motivate people but we have no magic solutions just yet.  We are looking into prizes and awards for the best defect found.  For now we will continue to encourage participation in Inspections through our appraisal and goal setting process.

2. We have style guides (rules) and checklists for some of our documents but still need to develop them for the rest. We do not think that re-engineering our process is necessary [ACM98], but we plan to redesign the issues log and our long-term goal is to have all forms in an electronic format on our Intranet.

3. Produce reports from our Inspections database to prove benefits, produce trend analysis and determine where we need to continue to improve as a company.

6.3 Recommendations - Let’s work together

If you wish to apply the lessons discussed in this paper in your own company then we have five key recommendations:

1. Find a champion (and an Inspection co-ordinator) who is pragmatic and who is prepared to listen to the staff and make changes when things don’t work out at first.

2. Find a sponsor at the Executive management level who believes in your goals and will support your champion.

3. Remember that although process is important, it isn’t everything and you need real effort from real people to make Inspection work.  So don’t forget the people issues.

4. Adapt what you read in the books and learn on the courses to your own company’s needs and expectations.  Work together with your staff, management and the software testing community to build the right process for your company.  Let’s all work together.


5. Know where you want to get to and have a realistic plan for how to get there.  Don’t try to solve everything the first time out, recognise that incremental improvement can work.
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Appendix 1 – The Seven Habits of Highly Effective Inspection Teams

1. Request

Put the Inspection above your own work

Whether you’re asked to lead an Inspection, or to be a checker, or simply to help with administration tasks you should give it the highest possible priority and consider it more important than your own work.  Directors, Project Managers and Team Leaders should all recognise this and set priorities and schedules accordingly.

2. Planning

Choose checkers carefully

Inspections will only work if the documents are understandable to everyone who’s checking.  You must choose checkers with the right skills (e.g. C++ experts) if you are going to have an effective Inspection. Especially with code, checkers must be able to understand the context in which is being written.  Right now, producing rule sets and checklists that contain this ‘expert’ knowledge is not possible.  

3. Kickoff

Tell ‘em and teach ‘em but also set targets

Rather than a quick 5 minute kick-off meeting, hold a walkthrough (30 minutes maximum) to allow people to ‘tune in’ to the problem as well as explaining the Inspection issues.  Where possible set targets and goals for number of defects expected, checking rates etc.

4. Checking

Effort, endeavour & excellence is required from the checkers

Checkers must check the work product to the best of their ability.  Checkers must find time or make time to do a proper and thorough job.  This is not a picnic and no one said it would be easy.  Use the rules and checklists to guide you but at the end of the day it’s up to you to do a thoroughly excellent job.

5. Meeting

Control the discussion to log at the optimum rate

Leaders must moderate the meeting and control the discussion whilst maintaining the optimum rate for logging issues.  The leader has the option of deferring issues to the end of the logging meeting into the discussion meeting.

6. Edit

Trust the author, check the fixes 

We must trust the author/editor of the document to take responsible action on all of the logged issues, including reclassifying majors as minors (and potentially not fixing them).  We also expect the author to tidy up the minor issues without making a song and dance about it.  We will encourage our people to take professional pride in the work they have produced.  However, we require leaders to follow up diligently and check that the fixes have been done.  Whether or not this means reading every line of code again or just sampling some of the changes is left to the Inspection Leader.

7. Exit


Keep the metrics confidential

Whatever method leaders use to run the Inspection, we expect them to keep appropriate metrics and to ensure that these are reported confidentially to the Inspection co-ordinator.

Appendix 2 - Inspection Master Plan

Planning

Inspection Leader

Date

Inspection ID


Project Reference

Document Type



Document Name
Pages
Tag

Product 




Source(s)




Rules




Checklists




How much time did the Leader spend planning the Inspection and checking the entry criteria ? _____________(hours) 

Kick Off Meeting 

Date _____________
Start Time ______________
Finish Time ______________   No of Attendees _____

Individual Checking

Initials
Role
Plan Rate
Pages Checked
Time Taken
Majors Found
Minors Found
Improvement Suggestions.
Questions to Author































Logging Meeting

Date _____________
Start Time ______________
Finish Time ______________   No of Attendees _____

Majors Logged 
Minors Logged
Improvement Suggestions
Questions to the Author
New Items Found in Meeting







Leader Follow Up and Exit

Has the Author/Editor taken some action on each of the issues that were logged YES / NO ?

How much time did the Author/Editor spend fixing the defects? ______________ (hours)

How much time did the Leader spend in follow up ?  ______________ (hours)

Major Defects Fixed
Minor Defects Fixed
Improvement Suggestions 
Change Requests Raised






Please sign this form and give it to the Inspection Co-Ordinator who will update the Inspection database.

Leader Signature 

__________________________________
Date ______________ 




Appendix 3 - ISS Generic Rule Set

Rule
Derived From


Name
Tag
Description



I1
G1
Consistent
INC
Statements must be consistent with other statements in the same or related documents.



I2
G2 + G5
Unambiguous
AMB
All documents must be unambiguous to the intended readership.



I3
New
Relevant
IRL
Similar ideas and concepts should be grouped together within the document and focus only on the main themes of the subject heading.



I4
G4
Detail
DET
Statements must be written at a level of detail that will make the document useable for all readers.



I5
New
Complete
NCP
Documents must be complete.  This rule is used when it is fairly obvious that a major piece of important information has been omitted from the document.



I6
G6+G8+

G11+G12+G14
Conformance
NON
All documents must conform to the ISS House Style defined in the appropriate template for each document type.  

Note: This includes but is not limited to:

Headers, footers, fonts, version numbers, dates, change history, Inspection status.



I7
G7
Unique
UNQ
Ideas must be stated only once in documents.



Note: our rules are derived from a set of rules provided by Dorothy Graham on a training course to ISS in November 1997.  These are in turn an updated version of the generic rules in the book ‘Software Inspection’ which she co-authored with Tom Gilb [Gilb93].

Appendix 4 - ISS Generic Entry and Exit Criteria for Inspection

Entry Criteria



Ref
Name
Description


Waived

GE1
AVETO
No veto by Author


GE2
LVETO
No veto by Leader


GE3
Source
Sources exited Inspection or marked NOT EXITED and mini Insp


GE4
Rules
Applicable rules available in writing


GE5
Rates
Master plan specifies optimum checking / logging rates
YES

GE6
Cert
Leader is trained and still certified
YES

GE7
Curs
Cursory examination of the product (5 minutes) looks OK)


GE8
Auto
Automated checks have been run (e.g. spelling, grammar)


GE9
Auth
Author is part of Inspection team


GE10
Vol
Product document is volunteered by the author


GE11
Und
Documents are understandable to each checker


Exit Criteria



Ref
Name
Description


Waived

XC1
Rate
Average checking rates within 20% of known optimum
YES

XC2
Rem
Computed majors remaining max of  0.3 per page (3 initially)
YES

XC3
Auth
The author’s OK for exit


XC4
Lead
The leader’s  OK for exit


XC5
Data
Inspection data entered (form sent to Inspection Co-Ordinator)


XC6
Fixed
All logged issues responsibly acted on including change requests


XC7
All Ch
All chunks have exited before document exit


XC8
Feedbk
Edited document made available to checkers


XC9
Zero
Leader believes there are no customer observable defects left
YES

XC10
Samp
Exit on 1% sample if XC2 is not met (not XC6, 7 & 8)
YES

� Robert Burns










