Copyright 2018 Carnegie Mellon University.  All rights reserved.

This material is based upon work funded and supported by the Department of Defense under Contract No. FA8721-05-C-0003 with Carnegie Mellon University for the operation of the Software Engineering Institute, a federally funded research and development center.

Any opinions, findings and conclusions or recommendations expressed in this material are those of the author(s) and do not necessarily reflect the views of the United States Department of Defense.

NO WARRANTY. THIS MATERIAL IS FURNISHED ON AN “AS-IS” BASIS WITH NO WARRANTIES OF ANY KIND, EITHER EXPRESSED OR IMPLIED, INCLUDING, BUT NOT LIMITED TO, WARRANTY OF FITNESS FOR PURPOSE OR MERCHANTABILITY, ANY WARRANTY WITH RESPECT TO FREEDOM FROM PATENT, TRADEMARK, OR COPYRIGHT INFRINGEMENT, OR THIRD PARTY INTELLECTUAL PROPERTY RIGHTS.

[Distribution Statement A] This material has been approved for public release and unlimited distribution.  The United States Government has Unlimited Rights in this material as defined by DFARS 252.227-7013.

The text and illustrations in this material are licensed by Carnegie Mellon University under a Creative Commons Attribution 4.0 International 

 HYPERLINK "https://creativecommons.org/licenses/by/4.0/" License. 

The Creative Commons license does not extend to logos, trade marks, or service marks of Carnegie Mellon University.  
[image: image1.png]



Instructor’s Guide

	


	











TSP Executive Strategy Seminar

The Software Engineering Institute (SEI)

is a federally funded research and development center

sponsored by the U.S. Department of Defense and

operated by Carnegie Mellon University.

This material is approved for public release.

Distribution is limited by the Software Engineering Institute to PSP Instructors.

Table of Contents

31.
Introduction

2.
Presentation Suggestions
3
3.
Seminar Set-Up and General Suggestions
3
4.
Seminar Overview
4
Seminar objectives
4
Seminar format
5
Overview.
5
5.
Teaching Notes and Suggestions
6
Module 1
6
Module 2
8
Module 3
10
Module 4
13
Module 5
15
Module 6
18
Module 7
22
Module 8
24


1. Introduction
This guide provides suggestions and supporting materials for the Team Software Process Executive Strategy Seminar, an executive-level introduction to the Team Software Process (TSP). These suggestions are based on teaching experiences with a great many offerings of the seminar. The guide has the following sections.

1.  Introduction: a description of this document’s contents

2.  Presentation suggestions

3.  Seminar set-up and general suggestions

4.  Seminar overview

5.  Teaching notes and suggestions: a description of the purpose for each lecture and exercise, with hints on delivery of the material

2. Presentation Suggestions

When presenting to executives, keep the following points in mind.

1. Executives are smart people and will grasp even complex points very quickly. Present the material quickly, do not repeat, and frequently ask if there are questions.

2. Do not ask if they understand you. This implies that they are slow or dumb. Instead ask if you have made yourself clear.

3. Do not lecture. Explaining is fine but a professorial or lecture style can antagonize executives.

4. Wherever possible, involve the audience. For example, when introducing Exercise 2, ask them to look up items in Student 14’s SUMP form like how much time he spent in designing programs 1A through 4A (434.0 hours) and how big (in new and changed LOC) these programs were (626 LOC).

5. When participants ask questions about material to be presented later, ask if they would hold their questions until then.

6. Above all, remember that your principal objective is to address the points that most concern them. It is not to meet a schedule or to read every point on every slide. 
7. If the participants’ questions delay the program, give one of the lectures during a working lunch. Also consider deferring modules 7 and 8 until the morning of the second day just before the planning session, if one is scheduled. If none is, truncate or eliminate either module 7 or exercise 4.
The key is to answer the executives’ concerns. If they do not feel that their questions have been adequately addressed, the day will have been wasted. 

3. Seminar Set-Up and General Suggestions

This seminar has a very tight schedule (7 hours and 15 minutes of instruction time, plus breaks), so it is necessary to keep up a good pace in order to finish within the suggested times, particularly if using the one-day format. One person can deliver the seminar, but we find that it’s usually best to use two instructors. Each instructor delivers half of the lectures and half of the exercises, with both instructors available to assist the attendees during the exercises.

The seminar works best if held in a location away from the company work-site, where the participants are not distracted by the normal phone calls and hallway meetings that occur in the workplace. We recommend delivering the seminar at a hotel if possible, but any outside meeting facility can be used. Because of the tight schedule, snacks (coffee, juice, rolls, etc.) should be available in the room, and lunch should be provided at the seminar meeting site so it can be eaten while the instructors continue with the lectures. 
Either a classroom or U-shaped seating arrangement works best for large groups; a conference table can be used for smaller groups (8-10 attendees). A computer direct-display projector is required for presenting the slides. Flip charts or white boards are handy for recording some of the exercise discussion items and for illustrating specific points.

Before the class, attendees should be provided with a copy of the Winning with Software book and a letter (in the collateral folder) instructing them to read chapters 1 through 9.  
Attendees should be provided with calculators to use during the class exercises (or should be asked to bring their own, if none are available for classroom use). The class notebook with lecture slides and exercise materials will be provided at the start of the seminar, and exercise answer booklets should be handed out during the post-exercise discussions.

At the beginning of each session, ask the attendees to turn off their pagers and cell phones and to close any laptop computers. Also ask them to write their names on the name tents and place them so the instructors can see them during the lectures and exercises. Then, whenever appropriate, address the attendees by name.
4. Seminar Overview

4.1 
Audience. This seminar is intended for executives and senior-level managers in organizations that develop software-intensive products. Ideally, the senior-level management team should attend as a group. 

Note: Be sure to use the word “seminar” and not “course” throughout the presentation of materials, since executives and senior managers do not attend classes. Also refer to the audience members as “attendees” and not “students.”
Seminar objectives. Attendees of this seminar will

 become familiar with the basic concepts on which the TSP is built

 learn how the TSP can improve software development activities in their organizations and provide positive motivation for developers and project teams

 understand how to use the TSP to address current and future software needs

 know how to successfully introduce and maintain the TSP in their organizations

 understand what management must do to help their teams be successful

Seminar format. The TSP Executive Strategy Seminar has two versions. 
 One-day version. The instructional portion of the seminar is completed on day one, with a half-day planning session on the second day. Day two ends at noon. Organizations that have already started planning TSP introduction typically use the one-day version with no planning session.
 Two-day version. The two-day agenda has no planning session and is completed by about 2:30 p.m. on the second day. It has a more relaxed schedule.
Overview. The seminar consists of eight modules. Modules 1, 3, 5 and 6 include both lectures and exercises; modules 2, 4, 7, and 8 are lectures only. The eight modules are as follows.

 Introduction / Introductory Exercise

 Strategy and Principles
 The Personal Software Process / Using Data Exercise

 Building Self-Directed Teams

 Managing with Facts and Data / Schedule Management Exercise

 Building Quality Products / Quality Management Exercise

 Introducing and Sustaining the TSP
 Summary

Teaching suggestions for these modules follow in Section 5.

Note: the “allotted times” given in the teaching notes are for the one-day schedule. The two-day schedule allows more time for the seminar lectures/exercises and gives longer breaks.
5. Teaching Notes and Suggestions

This section contains a discussion of each module’s purpose and objectives, and gives recommended times for the lectures and exercises. This section also provides suggestions for presenting specific slides – e.g., where examples and explanations might facilitate learning, or where we have found the attendees to experience difficulties in grasping the concepts being presented.

Module 1

Module 1 is the introduction for the seminar. It consists of a lecture and an exercise.

Allotted time: A total of 45 minutes is scheduled for this module. Time for the lecture is 15 minutes, with 30 minutes allowed for the exercise.

Lecture 1 purpose: The first lecture is an introductory lecture in the most literal sense of the word: After the instructors introduce themselves, the attendees have one or two minutes each to introduce themselves and to state their expected outcomes for the seminar. The instructors will also introduce the purpose of this seminar, and describe the topics that will be discussed. The final and most important purpose of the lecture is addressed by exercise 1 where the attendees identify their software goals, the roadblocks to reaching those goals, and their interest in TSP as a means for removing these roadblocks.

Lecture 1 objectives: At the end of this lecture, attendees will
 understand the seminar objectives

 know which of their expectations for the course will be met

 have a general appreciation of the software development issues in their organization and understand that the TSP will help them address these issues

Specific notes and teaching suggestions for lecture 1

1.
Exercise 1 is presented in the middle of lecture 1. It provides a springboard for the rest of the seminar in general and specifically for introducing the “Seminar Objectives” listed on slide 7. Be sure to tie in the problems identified in the exercise with the goals of making a plan to address the problems and of using rational, proven methods (e.g., the TSP) as the foundation for that plan.

2.
If attendees have identified expectations that will not be met in this seminar, be sure to identify which ones are beyond the scope of the seminar.

Exercise 1 purpose: The purpose of the exercise is to elicit from attendees some of the specific problems or software improvement issues in their organization, to begin to quantify what these problems and issues are costing them, and to see just how these issues may be interfering with their organization’s software and business goals. 

Exercise 1 objective: At the end of this exercise, attendees will have identified some of the software development issues and problems in their organization that might be addressed by application of the TSP, and know what these issues and problems are costing the organization in terms of schedule, time, and/or money.

Specific notes and teaching suggestions for exercise 1

In conducting this exercise, consider the audience. If it consists of a peer group of middle managers, the approach described here generally works well. However, with one or more truly senior executives, consider the points in the next paragraph following step 7.
1.
Allow 30 minutes for this exercise.

2.
Tell attendees where to find the exercise booklet for exercise 1 (at the back of the section under the “Module 1” tab). Suggest that they may want to remove the workbook from the course binder.

3.
After you present the material on slide 5, ask the attendees to look at pages 3 and 4 of the exercise booklet. Quickly go over the questions at the top of these pages to ensure that all attendees understand what is being asked. Leave slide 5 up while the attendees are working on the exercise.

4.
Allow the attendees about 10 minutes to answer the questions.

5.
Spend the remaining 20 minutes allotted for this exercise in a discussion of the attendees’ answers to the questions. (Put up slide 6.) During the discussion, focus on specific problems and, especially, what these problems cost to resolve. This helps the attendees to understand exactly how much poor software quality is costing them. Examples of discussion topics include

•
quality, cost, schedule, and other problems identified with the software products developed by the organization

•
problems with methods, techniques, and processes used at the organization in developing software

•
what (if any) information and data about software are currently being used to assess and manage development work; if none, what types of data might be used in the future to help bring problems under control

6.
During the discussion, have one of the instructors lead the discussion while the other lists the key issues and facts on flip charts. Post these charts on the wall for reference during the seminar.

7.
At the end of the allotted time, end the discussion and let the attendees know that these problems will be revisited and discussed during the course, particularly regarding how the TSP can help them address these and similar problems. 
Truly senior executives will not sit still for ten minutes while everybody fills out forms. They will either get on the cell phone or leave. Further, if there is one executive who is clearly most senior, ask him or her to open the discussion with a few comments. They will generally know what is most important without needing any time to prepare. While their opening comments will bias the remaining discussion, that will happen anyway. Then, after these opening comments, follow the discussion guidelines in steps 5, 6, and 7, starting with the senior executive’s points at the top. DO NOT ASK EXECUTIVES TO FILL OUT FORMS!
Module 2

Module 2 provides a strategic perspective for the software business. It explains why software has historically been difficult to manage and describes the logic behind the new management strategy that treats all software and system development as knowledge work. The overall logic flow of module 2 is as follows.

1. Software development historically has been troubled because typical software management methods have been inappropriate.

2. Software development is knowledge work which requires a new kind of management.

3. Software problems are usually due to the management methods and not the managers.

4. The key to managing knowledge work is that the workers must manage themselves.

5. To manage themselves, the knowledge workers must know how to manage.

6. Once the workers know how to manage themselves, they need guidance and support to do so consistently.

7. For proper guidance, software teams are like other teams in that they need professional coaching and leadership.

8. To lead high-performance knowledge-working teams, management must adopt the rational-management style. 

As you progress through the slides and explain this logic, take the time to answer the attendees’ questions. The concepts are new and some attendees will catch on immediately while others will need more time. Since this lecture is the key to changing management’s attitudes, it is important to get all the points across. 
Allotted time: Lecture 2 is scheduled for 30 minutes but often takes a little longer.

Lecture 2 purpose: Lecture 2 has three principal goals. First, to explain why a new management style is needed, second, to show why PSP training is essential, and third, to explain how they, the managers, must behave personally to make TSP introduction a success. 
Lecture 2 objectives: 
At the end of this lecture, attendees will

· understand the principles upon which the TSP is based
· appreciate why, to fully capitalize on TSP’s potential, they must be personally involved in its introduction and use
Specific notes and teaching suggestions for lecture 2

Slide 3: Peter Drucker (1909 – 2005) pointed out the fundamental nature of knowledge work in 1959. He wrote 39 books and is widely considered to be the father of modern management. His work provides the foundation for the revolutionary changes in management style that must happen over the next several decades. Until organizations learn to use knowledge-working principles to manage their professionals, they will be unable to capitalize on the technical and creative talents of their people. Learning how to manage software work is critical because all technical work will soon be knowledge work. If managers do not learn how to manage their software projects, it won’t be long before they will not be able to manage their businesses.

Slide 4: This slide introduces the next four slides. Do not talk to the individual points but just note that management methods have been evolving for a long time and that a lot has been learned in just the last few years. 

Slide 5: For thousands of years, slaves did the manual labor. It is only relatively recently that workers were even viewed as people.
Slides 6 and 7: Frederick Winslow Taylor (1856 – 1915) is regarded as the father of scientific management. Peter Drucker says that Taylor was the first to recognize that work could be studied, organized, and improved and that Taylor’s ideas were largely responsible for the 50-times increase in worker productivity that made the industrial revolution possible. Slides 6 and 7 explain the logic behind these ideas. While these points may seem archaic today, Taylor showed management how to utilize the then largely uneducated workforce to efficiently produce large volumes of industrial goods.

Slides 9 to 13: Watts Humphrey was the first to recognize that software’s management problems were largely due to an inappropriate management style and that the current factory-based management methods would no longer work. Building on Peter Drucker’s and W. Edward Deming’s ideas, he formulated the principles described in the next six slides. He also introduced the concepts of rational management which will be discussed with slides 14 to 20.
Slides 14 to 20: The points made in these seven slides may seem self-evident, but they are a major departure from current management practices. The essential point is that the facts are king. When the lowest-level worker knows the facts, he or she can negotiate with the most senior executives. But this is only possible if these executives understand and follow the principles of rational management.
Slide 21: This slide completes the story of knowledge management with four critical points. Restate them when talking to this slide. 

1. Training is critical. Unless the software team members are properly trained, they will not be able to plan, and if they cannot plan, rational management will be impossible. Then the performance of the software teams will not improve. 

2. Building a rational-management culture requires trust. If the managers do not trust the teams or the teams do not trust management, a productive management-team partnership will be impossible.
3. Motivation is key. In launch meeting 1, management’s principal task is to convince its TSP teams that the project they are launching is important to the business and to them. Only then will the team make the kind of dedicated and creative effort that produces truly superior results.

4. Finally, teams are assets. No owner of a professional ball team would consider disbanding the team after one game or even one season. Yet that is exactly what happens with development teams. Every team is disbanded and the members reassigned like so many factory workers. It is time to start treating development teams as the business assets they truly are. When TSP teams are properly led and coached, they soon double their productivity and produce essentially defect-free work. Assets like these should be mentored and protected. 

Slide 22: Once you have made the points on slide 21, do not repeat them here. Just show the slide while inviting questions or discussion.
Module 3

Module 3 provides an overview of the PSP and how it introduces sound engineering practices into software engineering work. The module consists of a lecture and an exercise.
Allotted time: A total of 1 hour 15 minutes is allotted for the lecture and exercise. Time for the lecture is 45 minutes, with 30 minutes for the exercise.

Lecture 3 purpose: This lecture explains why the performance of a software group depends on the performance of its individual members. The lecture gives a high-level overview of the ways in which PSP changes individual developers’ behavior through its focus on planning, estimating, and defect reduction. The lecture concludes with a discussion of how these changes affect the individuals’ personal performance.

Lecture 3 objectives: At the end of this lecture, attendees will understand

 the basic concepts and practices of the PSP

 how PSP-trained developers’ behavior fundamentally changes, thereby improving the accuracy of their plans and the quality of their work 

 how planning and tracking at the personal level leads to more productive teamwork

Specific notes and teaching suggestions for lecture 3

Slide 2: If desired, couch the topics in terms of the module objectives, which are to

 discuss current software practices

 compare those practices to PSP methods

 show how PSP changes developers’ behavior and performance

Slide 3: Current problems are caused by the way software developers are trained, not because they are incompetent. The prevailing focus is on individual performance, writing code as fast as possible, and finding defects in test. As a result, the average (non-PSP-trained) developer has a defect rate of 10 defects per KLOC in system test.

Slide 4: Effective teamwork first requires effective work from individuals; PSP builds skilled individuals. The team member skills built in PSP are used as the foundation for the TSP.

Slide 6: PSP provides individual skills for building high-quality work. With TSP, the developers use the methods learned in PSP to plan, track, and manage the work, and they use their data to consistently build high-quality products.

Slide 7: Because of their training and experience, developers will not voluntarily change their behavior. This leads to the following dilemma: Software developers will not think that sound engineering practices will work for them until they see hard evidence of their effectiveness, but they cannot get this evidence until they try using sound engineering practices. The PSP solution is to have developers gather data while they use the PSP methods. Then they can see from their own experience how well these methods work for them.

Slide 8: Briefly go over the PSP training sequence, describing the new skills introduced at each PSP level.

Slide 13: Don’t explain this diagram in detail. The point is to highlight the ways in which PSP enables more accurate planning.

 detailed conceptual design: minimizes the likelihood of forgetting critical elements or components

 size estimate based on the conceptual design: if the conceptual design is good, it results in more accurate resource and schedule plans

Slide 14: Good plans require more than good conceptual designs; they also need good estimation accuracy, and PSP helps to improve the estimating accuracy of individuals. Data illustrating this point are presented on slides 15 and 16.

Slide 18: The problem with quality is in the way it is currently managed. The quality of any system is governed by the quality of the worst part. Current quality management usually relies on testing to remove defects, but testing only finds about 50% of the defects present. So, to get a quality product out of testing, you need to put a quality product into testing. The best way to do that is to find the defects early, even before testing.

Slide 19: The point of this slide is that defects found in test correlate well to the number of defects found by the customers. If lots of defects are found in test, lots of defects will probably be found after product release. Therefore, it pays to manage the software process so as to minimize the number of defects found in test.

Slide 21: Having the people who injected the defects also remove them lessens the chances of them breaking something else while making a fix. (Note: 20% of defect fixes made after product shipment were in error.) It also allows defects to be found earlier in the development process.
Slide 26: The graph shows data from 810 developers. By the end of the PSP course, every developer’s compile and test defects had been reduced by about 80%. Also, note that the people who found the most defects during PSP0 had a lower defect density by PSP2 than did the people who had the fewest defects during PSP0.

Slide 27: By using PSP design practices, developers not only find and fix more defects earlier in the cycle, they actually reduce test time. (See graphical data on slide 28.)

Slide 30: Productivity issues to address when talking to this slide are as follows.

 Frequently, developers who have high productivity also produce high-quality code and may resent having to use PSP because it slows them down. However, once they become accustomed to PSP practices, they generally return to their former levels of productivity, with even better quality than before. (See graphical representation of productivity trends on slide 31.)

 PSP increases overall team productivity because less time is needed for testing and reworking code.

Exercise 2 purpose: The purpose of the exercise is to provide executives with a sense for the data collected with PSP and TSP, and how these data can be used.

Exercise 2 objectives: At the end of this exercise, attendees will

 appreciate the nature of the PSP and TSP data

 understand how developers use their data to make estimates and plans

 appreciate the importance of complete and accurate data

Exercise 2 approach: For truly senior executives, either skip this exercise or quickly talk through its key points.

With intermediate or lower-level managers, however, the approach described here is appropriate. Use SUMP data to make estimates for a new program.

 Provide the attendees with the SUMP form for Student 14’s first four PSP programs and his size estimate for program 5A and have them make three estimates for program 5A.

 The objective is to show the attendees how PSP data are used and why it is needed.

Specific notes and teaching suggestions for exercise 2

1. Allow 5 minutes for the introductory portion of the exercise (slides 1-11).

2. Direct the participants to locate the workbook in the course binder (at the back of the section under the “Module 3” tab). 
3. Have the attendees form into groups of two to four people to discuss the data and answer the questions.

4. Tell them that calculators are available if anyone would like to use one. 
5. In describing the SUMP form, ask the attendees to turn to the copy at the back of the exercise 2 workbook to find the actual New & Changed LOC for programs 1A through 4A (626 LOC). Also ask them to find the actual time spent writing the Code for programs 1A through 4A (278 hours). If any attendees are confused about where to find these data, show them. 
6. Give the groups about 10 to 15 minutes to produce the answers before asking if they are ready for a general discussion of their results.

7. When they are ready, briefly review the calculations on the answer sheet.

8. After reviewing the calculations, ask the attendees about the consequences of inaccurate or incomplete data. Also, answer any questions that the group raises.

Module 4

Module 4 describes the TSP and how it builds self-directed teams.

Allotted time: 45 minutes is allotted for the lecture. There is no exercise in this module.

Lecture 4 purpose: This lecture provides an overview of the TSP process (at a conceptual level), the TSP launch meeting sequence and activities, and results from companies where TSP has been implemented.

Lecture 4 objectives: At the end of this lecture, attendees will 

 know the major requirements for a successful team

 understand how TSP helps to build self-directed teams

 have a general idea of what happens in a TSP launch and relaunch

 appreciate the successful results achieved by some companies that have used TSP

Specific notes and teaching suggestions for lecture 4

Slide 2: Tie in the module objectives with the topics listed; e.g., “This module describes self-directed teams and discusses why these are effective in software, explains the nature of effective teamwork and how the TSP build effective teams, and shows benefits of using the TSP.”

Slide 3: Software is built by teams, so it is important that the teams work effectively together, just as sports teams or orchestra members must work effectively together. If not, the desired outcome (winning games, harmonious music, good software quality built to a reasonable schedule) cannot be achieved.

Slide 4: Teams that work well together have certain characteristics. These are listed in the bullets.

Slides 5-6: Another important element for team success is self-direction (in addition to the characteristics listed on slide 4). The element of self-direction instills a personal commitment to the job at hand. TSP combines the elements of successful teams with the element of self-direction to produce teams that produce high-quality products with good productivity.

Slide 7: Briefly remind attendees of how PSP gives individual developers the needed skills for working together successfully as a team.

Slide 8: The TSP launch is a major team-building activity, in addition to producing the plans needed for doing the work.

Slide 9: Briefly point out that the TSP is designed to support whatever cyclic or other development strategy the team selects during the launch. As the work progresses, there are then periodic relaunches to update the plan, incorporate new team members, or make other adjustments.

Slides 10-14: The diagram on slide 10 and the text on slides 11-14 provide a high-level overview of the launch meeting sequence and the important work done in the launch. The intent is to address management’s typical questions about self-directed teams. Emphasize the importance of management involvement in meetings 1 and 9, and stress that the developers are very busy while they are planning the work.

Slide 14: Since management usually asks for aggressive schedules, the team is not likely to produce a plan that provides exactly what they want. They should therefore be prepared to discuss alternatives and to make trade-offs. 

Slide 16: Speak briefly to the reasons for holding periodic relaunches. Discuss the differences between a full launch and relaunch (e.g., management may not need to attend meetings 1 and 9, etc.).

Slide 17: This slide lists some of the companies that have introduced the TSP.  If the question arises, explain that most of these organizations are still in the early prototype testing stage and that only a few have so far achieved broad TSP use across their organizations. 
Slides 18-20: The point of these slides is to show that, without TSP, projects take longer than planned, require more resources than predicted, and have more defects at project end (and after) than with TSP. With TSP, schedules are accelerated, deviation from schedule and resource plans is minimal, and few defects remain in delivered products.

Slide 21: This slide shows that the TSP process provides substantial quality improvement over the results obtained from a CMM improvement effort. This does not imply that TSP is better than CMM or that it can only be introduced after CMM level 5. Both the TSP and CMMI can be introduced separately but they are complementary and should be introduced at the same time if possible.

Slide 22: Data from AIS show that there was a huge range in schedule deviation before improvement efforts were introduced. That range narrowed considerably after introduction of CMM, and now hovers around zero following TSP introduction.

Slides 23 and 24: Shows some of the benefits Intuit and Microsoft have seen using TSP
Slide 25: Pick out a few of the developer comments showing how TSP improved productivity, decreased coding time, and helped with overall morale.

Module 5

Module 5 describes the concepts of “rational management” and explains why this style of management is required to maintain successful self-managed teams. The module consists of a lecture and an exercise. The lecture describes the four elements of rational management: aggressive but realistic goals, getting good TSP data, using data to make decisions, and anticipating and addressing potential problems. The exercise provides practice in using the team’s earned value (EV) data to determine project status. 

Allotted time: A total of 1 hour 15 minutes is allotted for the lecture and exercise. Time for the lecture is 45 minutes, with 30 minutes for the exercise.

Lecture 5 purpose: The purpose of this lecture to explain management’s role in building and managing self-directed teams.

Lecture 5 objectives: At the end of this lecture, attendees will know

 what “rational management” is and why it is the most effect way to manage self-directed teams

 the various types of TSP data that are available for use as project management tools

Specific notes and teaching suggestions for lecture 5

Slide 2: Tie in the objective with the topic overview. This module will describe an effective method for managing self-directed teams and will explain why rational management is the most effective way of managing self-directed teams.

Slide 3: PSP and TSP provide the needed skills for improved individual performance and effective teamwork, but management must also understand and meet their responsibilities if the TSP effort is to be successful.
Slide 4: There are two main messages.

 As the fortune cookie says, “Be careful what you ask for, because you might get it.” This is especially true for managers who exclusively stress the schedule to the developers; the developers are likely to do whatever it takes to meet the schedule that management wants, even if it means cutting corners and/or not following the TSP process.

 Underscore the last point: doing any job right the first time is always faster and cheaper than doing it over.

Slide 5: Rational management involves

 setting goals that are challenging, but achievable

 getting unbiased data from the teams

 using the team data to make management decisions

 proactively addressing potential problems uncovered by the data

Slide 6: A realistic goal is one that the team knows how to meet. Merely hoping they can is not enough; they need a plan. Having teams use historical data to make their plans is one way to establish realistic goals.

Slide 7: When a team says that it can’t meet management’s goal, compromise is needed. Since teams rarely meet management-directed dates, management should either 

 accept a longer schedule than desired

 add resources (e.g., properly trained developers) to the project to enable the schedule to be met

 cut functionality in an initial project release that meets the schedule and then later deliver a version with the deleted functions

 consider alternative strategies such as multiple phased releases, early demonstrations, or prototypes

Emphasize that what management needs is developers who know how to do the job and are willing to commit to the schedule. Management does not want developers who reluctantly agree to try to meet management’s dates.

Slide 8: The third item mentions concepts of “task hours” and “earned value.” Don’t worry about defining or explaining those terms here; they are covered in the following section of the lecture.

Slide 9: Management must understand that a 40-hour work week is not the same as 40 hours of task time. There are other things that take up time (meetings, etc.), and much of that non-task time is also valid and necessary work. Realistic schedules must be based on estimates of actual on-task time, not on estimates of total time spent in the work place. Task time is that time spent on tasks that are estimated, planned, measured, and tracked. Time spent on those necessary project activities that are not estimated, planned, measured, and tracked is non-task time.

Slides 10-11: Briefly discuss average on-task hours of TSP teams, and describe some ways to improve task hours.

Slide 16: The question on the slide is largely rhetorical. It will be answered on slide 18.

Slide 17: Again, the question under the chart is mainly rhetorical. Answer is provided on slide 18.

Slide 19: This slide sums up the benefits of using EV as a planning and tracking tool.

Slide 20: “You can tell project status to within 10 hours.” Explain that TSP planning encourages developers to break their work into tasks of 10 hours or less. Using blocks of more than 10 hours decreases the precision of the plan. 

Slide 23: Stress the data confidentiality issue; emphasize that if data are used in threatening ways, the developers will either stop gathering and reporting their data, or will fudge the numbers so that things look rosier than they are. In either case, the data will be useless as a planning and tracking tool. It only takes one management slip-up to cause problems, so be careful with the data.

Slide 24: As with data confidentiality, when “poor work” is exposed during a project review, the matter must be handled carefully. Do not punish (or fire) the person(s) who did the poor work but view it as a process problem for the team to identify and work as a group to fix.

Slide 25: Reiterate the point made in the prior module that good work must be rewarded. Rewards motivate the rewarded behavior. For example rewarding fire-fighters breeds more firefighters, not workers who do such good work that they prevent problems.

Exercise 3 purpose: The purpose of the exercise is to provide practice in using earned value (EV) data to determine project status.

Exercise 3 objectives: At the end of this exercise, attendees will have an understanding of how TSP earned value data can be used to manage projects and enable managers and developers to predictably meet their commitments.

Exercise 3 approach: With truly senior executives, the approach with this exercise should depend on how they are reacting to the seminar so far. If they do not seem impatient and are interested in the material, explain that this exercise illustrates the power of TSP data in solving a major management problem: predicting when a software project will finish. Then ask if  they would like to do the exercise.

With more junior executives or middle managers, use data from Lisa’s WEEK form (in the exercise workbook) to perform calculations that track the project’s to-date progress and predict when the project will be completed. 

Specific notes and teaching suggestions for exercise 3

1.
Allow a total of 30 minutes for this exercise. 
2. Instruct the attendees to locate the exercise booklet for exercise 3 (at the back of the section at notebook tab “Module 5”).

3. Briefly discuss the exercise objectives and overview (slides 2-3), and explain the steps for analyzing the team data (slides 5 and 6).

4. When discussing slide 5 (the WEEK form), instruct the attendees to turn to page 4 of the workbook and follow along as each entry on the form is explained. It may be helpful to use a blow-up of the actual form on another display, or to switch the direct display to the appropriate page in the Word document for the workbook.

5. Ask the attendees to form into two- to three-member groups and answer the questions on page 3 of the workbook. Allow 20 minutes for this portion of the exercise.

6. At the end of 20 minutes (or sooner, if all groups have finished working), call time and distribute the answer booklets. Then spend 5 to 10 minutes discussing the questions on slides 8 and 9. 
Module 6

Module 6 covers the issue of TSP quality. The module consists of a lecture and an exercise.

Allotted time: This module is scheduled for 1 hour and 45 minutes. The lecture is scheduled for 45 minutes, with 1 hour allotted for the exercise and discussion.

Lecture 6 purpose: This lecture describes why quality is a problem for software groups and their organizations, and explains how TSP addresses the software quality problem.

Lecture 6 objectives: At the end of this lecture, attendees will

 know the basic definition of quality 

 understand why software quality is frequently a problem

 know how to use quality measures to manage software

 understand the need for management support in producing good quality work

Specific notes and teaching suggestions for lecture 6

Slide 4: As established by prior modules, most software organizations rely on testing as the primary means for achieving product quality. Here, we underscore how that emphasis on testing often leads to cost, schedule, and quality problems.

Slide 7: Data from the Magellan program (NASA) show that even after 2+ years in testing, defects were still being found. Of those defects, more than 40 were critical.

Slide 8: Emphasize that the average defect-injection rate for experienced software developers (1 per 10 LOC) means that hundreds of thousands of defects must be found and removed before large-scale software products can be shipped to users. When testing is the principal means for finding and removing these defects, thousands of developer-hours must be spent in test. Suggest that the attendees consider what it would mean to their organizations if most of these testing resources could be applied to product improvement and new product development.

Slides 9 and 10: Use the “mine field” analogy to explain that it’s impossible to comprehensively test every aspect of a large or complex product, so lots of defects will be found by the users.

Slide 11: This slide describes the TSP approach to quality: using reviews and inspections at every development phase to reduce the number of defects found in testing. By removing defects early in development, the TSP produces better products, shortens testing time, and reduces costs and schedules.

Slide 12: This slide shows some Xerox data that illustrate why reviews and inspections are effective. Note that the left scale is exponential and that the system test time shown per defect is 23.4 hours. Developers can do lots of reviews in the time required to find just one system test defect.

Slides 13-22: The TSP uses the developers’ personal data to measure quality at every step in development. Slide 14 gives examples of some of the quality measures used in TSP for planning and tracking. Slides 15-21 provide examples of the quality profile and the process quality index and their value in managing process and product quality. Slide 22 sums up the major points in this section of the lecture.

Slides 24-25: These slides show how to use historical data to make quality plans.

Slides 26-27: Quality work requires that the developers maintain “process discipline;” that is, they must consistently follow the TSP process and gather and use the required data. Because this is not part of the typical software organization’s culture, management must provide the motivation, tools, and resources (e.g., training, launch coaches, rewards) to enable TSP practices.

Exercise 4 purpose: The purposes of the exercise are to

 provide attendees with an appreciation of the benefits of the TSP quality strategy

 provide the attendees experience using team data to make a business decision

Exercise 4 objectives: At the end of this exercise, attendees will understand how TSP data can be used to assess a project’s status and determine its likely completion schedule.

Exercise 4 approach: This exercise uses a role-play where a business case is presented for attendee analysis. Chris, the WebWhiz project manager, and Pat, the quality assurance manager, present a situation and the attendees play the role of a committee appointed by the WebInc CEO to assess the proposal and provide recommendations. In the role-play, Chris presents a proposal to demonstrate WebWhiz at a trade show in 24 weeks. Pat has and can present lots of data from 3 teams: George’s team is the benchmark data group, Lisa’s is the “white-hat” group (PSP-trained and collecting all data), and Jeff’s group is the “black hats” (not following PSP practices and not collecting quality data). After describing the proposal, Chris explains that quality assurance disagrees with the proposal and is there to answer questions. Other than the opening slides, Pat and Chris provide the back-up data when the attendees request it.

Specific notes and teaching suggestions for exercise 4: Senior executives are usually willing to participate in this exercise and are often the first to get the answer. The purpose of this exercise is for the attendees to see how useful TSP data can be. Therefore, since the objective is for them to get the answer, try to show the most useful data in response to each question, even if they didn’t ask exactly the right question. Also make helpful comments and drop suggestive hints wherever possible.
1.
Allow a total of 60 minutes for this exercise. This includes the explanation, the role-play, the participants requests for data, and the time they need to work out the needed calculations to arrive at a conclusion. It also includes time for the instructors to present and explain the full set of data that are potentially available.

2.
Present slides 1-8 of the exercise and explain that what follows is a role play, in which the instructors are managers making a presentation to the management committee (the attendees) in order to get a recommendation on a proposed release date for a new product. Explain the ground rules of the role-play (slides 5-8) and answer any questions attendees may have at this point.

3. Begin the role-play. Chris presents slides 9-13, the WebWhiz presentation. Then Pat turns to slide 14 and asks if there are any questions. 
4. As the participants ask questions, Pat displays any pertinent back-up overheads while providing the answer. As back-up material is presented, Chris distributes a copy of each displayed overhead to each participant.

5. During the exercise, Pat should display all slides relating to a question. If possible, show slides 12 through 22 so the participants do not need to make any calculations.

6. If overhead 14 is shown, explain that a team that is not gathering defect data will likely inject 9% more defects per hour of design than the benchmark rate shown for George’s PSP-trained team. Similarly, they will inject 53% more defects per hour in coding than George’s benchmark group. This is the reason for the PSP factor column in the chart. Also, note that these numbers are only for the 27% of the code that Jeff’s team has written so far.

7. When the participants have asked all of their questions, give them a few minutes to answer the questions on page 3 of the exercise booklet. 
8. At the end of the work time, have the participants discuss their answers then hand out the answer sheet. If they did not request all of the critical information, show and explain the back-up slides. 

Exercise 4 back-up slides

1. This title slide appears when you click on either the hyperlink for “Any questions?” on slide 15 or the one for “Following are some example data that a TSP team could provide” on slide 16. 
2. This slide summarizes the QA managers principal concern: that the teams have not allowed sufficient time for testing, at least when compared to prior projects A, B, and C. George’s teams are the only exceptions.

3. This slide shows Lisa’s team’s EV data. Note that these data are given on page 4 of the exercise 4 workbook and are needed to calculate the final schedule.

4. This is Jeff’s Week data, also shown on page 4 of the exercise 4 workbook.

5. If the participants ask for the team’s estimated completion times, show this slide. The data are based on the EV data in slides 3 and 4.

6. This slide shows the defect-removal profile for George’s team. It shows the way a defect-removal profile should look.

7. Lisa’s defect-removal profile. The problem here is inadequate defect discovery during DLDR and CodeR, resulting in more defects in compile, code inspection, unit test, and probably in integration and system test.

8. Jeff’s defect-removal profile shows very few defects. This could be from a very high quality process or because the team is not recording many of the defects it discovers.

9. George’s PQI looks very good with only the compile defects showing a slight problem.

10. Lisa’ PQI shows problems in code review, compile defects, and unit test defects. Design time was also a little low.

11. Jeff’s PQI is very poor with inadequate design time, little or no design or code review time, and few defects in compile or unit test. The only reasonable conclusion from this chart is that Jeff’s team is not recording very many of its defects and that it will likely have quality problems in test.

12. If the participants ask for your estimate of how many defects the teams will have in test, show slide 12. These data were calculated as shown in the following charts. If the participants ask how these estimates were made, show charts 13, 14, 15, and 16.

13. This slide explains how the test defects were calculated. For Lisa, test defects are based on the unit test defects her team found compared to those planned. The assumption is that, since she had 2.24 times as many defects as planned in unit test, her team will have 2.24 times as many as planned in integration and system test. 
14. For Jeff, since his team did not gather complete defect data, the only way to estimate test defects is from defect-injection rates and defect-removal yields, as shown in the next two charts. On slide 14, also explain the factor for higher defect-injection rates for teams that do not gather defect data.

15. The calculations for defects injected by Jeff’s team. Note that this does not include the defects injected in requirements and high-level design because those numbers are substantially lower and the defect injection rates for those phases are much more variable.

16. The defects-removed calculations are much more complex that those for defects injected. If you are asked for the data on this chart, take a few moments to explain it. First, the injected data come from the previous chart and the yield data come from George’s team. The other numbers are calculated by adding and subtracting the defects injected and removed at each step. Also, note that the scaled value is obtained by dividing the defects-removed values for Integration and systems test by 0.27 to adjust for the fact that Jeff’s team has only developed 27% of the code so far.

17. The test-time data, as noted, come from George’s team.

18. The weekly task time numbers are needed to calculate the weeks required for Jeff’s and Lisa’s teams to fix all of the defects likely to be found in test. 
19. If the participants ask about Lisa’s test time, show this chart. The test-time hours are obtained by simply multiplying the number of defects in each test by the average fix time George’s team experienced for such defects.

20. If the participants ask about Jeff’s test time, show this chart. The test-time hours are obtained by simply multiplying the number of defects in each test by the average fix time George’s team experienced for such defects.

21. This chart shows the final schedule calculations for Lisa’s team. Show it if possible and explain how the calculations are made and why. While many participants will probably get the number of test hours required as well as the calendar time to find and fix them, they may not think to subtract the test time already planned. Also, they should add the additional testing time to the team’s current EV projection for project completion.

22. This chart shows the final schedule calculations for Jeff’s team. Show it if possible and explain how the calculations are made and why. 
Module 7

Module 7 explains the process for introducing TSP into an organization. It consists of a lecture only. If the seminar is running late, it may be advisable to defer this and module 8 until the morning of the second day. Also, depending on the situation in the organization and if there is time, consider addressing the back-up CMMI material. If the organization is using or introducing the CMMI, this would be worthwhile. The CMMI material could be presented at the beginning of module 7 or after slide 10. 
Depending on the audience, slides 4 through 10 can seem preachy and could antagonize some executives. If the management team has already launched a successful process improvement effort, only make one or two key points on each slide, as suggested in the notes for slides 4 through 10 below.

Often organizations start planning for TSP introduction before the executive seminar but have only made tentative plans by that point. If possible, work with the organization’s introduction staff to produce a transition discussion that speaks directly to the organization’s situation.

Allotted time: The allotted time for the lecture is 45 minutes. Since, for many organizations, the material can be covered in 10 to 15 minutes, this lecture provides a good place to catch up with the schedule.

Lecture 7 purpose: The purpose of the module is to provide the background needed for introduction planning.

Lecture 7 objectives: At the end of this lecture, attendees will understand

 what the TSP introduction strategy is and how to effectively implement it

 if you chose to cover the CMMI material, they will also understand how well the TSP and CMMI complement and support each other
Specific notes and teaching suggestions for lecture 7

Slides 4 and 10: These slides briefly review process-improvement principles and should be covered quickly if at all. One suggested approach is to just make the one key point on each slide and then pause to let the attendees read the rest of the chart.
 Slide 4: Treat TSP introduction like a project and make a plan.

 Slide 5: The managers should define success and then tell the teams what they expect from them.

 Slide 6: Hold line management responsible.

 Slide 7: Name an aggressive and persuasive champion.

 Slide 8: Just let the attendees read this slide.

 Slide 9: Just let the attendees read this slide.

 Slide 10: Disgruntled or angry team members can make any process fail.

If a CMMI discussion is appropriate for this group and, if you have not already discussed the Implementing CMMI with TSP back-up slides, consider covering them at this point. This will often be necessary in organizations that have already made a major commitment to CMMI. 

Slide 11: Take the time to fully cover this slide. The points to emphasize are the following.

 Pick important projects for the pilots.

 The projects should be substantial enough to demonstrate to management and to the organization that the TSP will work for their typical projects.

 Pick teams that will do their best to make TSP a success.
 Avoid internal political or organizational problems if possible.

 Contractors can be a problem both because of the training expense and because their TSP experience will be lost to the organization when they leave.

Slides 12 and 13: These slides summarize the recommended TSP introduction strategy. Briefly review the points and make sure there are no unanswered questions or concerns.

Slide 14: Depending on the size of the organization and its projects, this slide could be very important. If large projects are likely to be a concern, familiarize yourself with the TSP multi-team process before the seminar and, if there are questions, consider covering the TSPm Multi-Team Process back-up slides at this point.
Slide 15: This slide repeats the points made with slide 12 but, since the organization will then have gained some TSP experience, the scale-up effort should be initiated, launched, and implemented as a TSP project. 
Slides 16 through 19: While these points will be self-evident to any organization that has experience with process improvement, they are important. Unless there are questions or concerns, merely summarize the key point of each slide and then pause while the audience reads the slide.
 Slide 16: High-quality work looks so efficient and trouble free that uninformed managers often mistakenly think it is easy. If the managers only reward the fire fighters, they will have lots of fires.
 Slide 17: Quality work is not done by mistake – track and review the work 
 Slide 18: Without continuing senior management interest and support, no transition effort can succeed. 

 Slide 19: This slide gives the punch line: Success is up to them!

Module 8

Module 8 wraps up the seminar.

Allotted time: A total of 15 minutes is allotted for the seminar wrap-up and completion of the attendee questionnaires.
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