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1. Introduction
This guide provides suggestions and supporting materials for the Managing TSP Teams course, a TSP introductory course for team leaders and first to mid-level managers.  These suggestions are based on teaching experiences with several offerings of the course.  The guide has the following sections.

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

2.  Course set-up and general suggestions

3.  Course overview

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

2. Course Set-Up and General Suggestions

One person can deliver the course, but we find that it’s 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 course 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 course at a hotel if possible, but any outside meeting facility can be used.  

The first day of this course has a very tight schedule (7 hours and 30 minutes of instruction time, plus breaks) so it is necessary to keep up a good pace in order to finish within the suggested times.  Because of the tight schedule, snacks (coffee, juice, rolls, etc.) should be available in the room, and lunch should be provided at or near the class meeting site.  If you are running behind schedule on the first day, you may find it useful to deliver parts of lecture 4 or 5 while the attendees are eating their lunch.

We find that 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).  An overhead projector or 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 copies of the Winning with Software and A Discipline for Software Engineering books and a letter instructing them to read chapters 1 through 9 of the first book and the preface and chapters 1 and 2 of the second book.    

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 class, and exercise answer booklets should be handed out during the post-exercise discussions.

At the beginning of each session, you should ask the attendees to turn off their pagers and cell phones and to close any laptop computers.

3. Course Overview
1.1 Audience.  This course is intended for team leaders and first to mid-level managers in organizations that develop software-intensive products.  

Note:  refer to the audience members as “attendees” and not “students.”
1.2  
Course objectives.  Attendees of this course will

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

 learn how the TSP can effectively improve software development activities and provide positive motivation for engineers and project teams 

 acquire a working level understanding of how individuals and teams apply the TSP 

 learn behaviors key to successfully leading and coaching TSP teams

1.3  
Overview.  The course breaks down into three parts, basically by day. The first day is an introduction/overview of the TSP. This is the identical to the TSP Executive Strategy seminar. The second day concentrates on how to lead and coach individuals using a disciplined process, the PSP. The third day concentrates on how to lead and coach TSP teams. The following paragraphs provide a more detailed overview each day.

1.3.1   Day one consists of seven modules. Modules 1, 3, 5 and 6 include both lectures and exercises; modules 2, 4, and 7 are lectures only.  The seven 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

 Putting the TSP into Practice

1.3.2   Day two consists of six modules, 8 through 13. Modules 8 through 12 include both lectures and exercises; module 13 is a multi-part exercise. The six modules are as follows.

 Leading and Coaching TSP Teams

 PSP Planning – PROBE Part I

 PSP Planning – PROBE Part II

 PSP Planning – Quality

 PSP Planning - Schedule

 Coaching PSP-trained Developers
1.3.3   Day three consists of four modules, 14 through 17. Modules 14 through 16 include both lectures and exercises; module 17 is a course wrap-up. The four modules are as follows.

 Maintaining the Team

 Tracking and Maintaining the TSP Plan

 TSP Quality Strategy

 Summary

Teaching suggestions for these modules follow in Section 4.

4. Teaching Notes and Suggestions

4.1 Day One

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 instructor 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 to get the attendees to identify their software goals and the roadblocks to reaching those goals, and to discuss their interest in TSP as a means for removing the roadblocks that they’ve just identified.

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 for some of the software development issues in their organization and understand that they need the TSP to help 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 this presentation.

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
1.
Allow 30 minutes for this exercise.

2.
Tell attendees where to find the exercise booklet for exercise 1 (in the back of the notebook, under the “Exercise 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 the 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 in terms of how the TSP can help them, as executives, to address these and similar problems.  Also mention how the TSP can help the attendees and their organizations to set goals for improvement and then to meet those goals.

Module 2

Module 2 provides a strategic perspective of the software business environment, the extraordinary changes in this environment in just the last few years, and the steps required to address the greater challenges that lie ahead. It consists of a lecture only. Explain that the attendees may be familiar with much of what you will present so that you will review it quickly to make sure that everyone is starting from the same baseline. Then, cover the material quite quickly. However, be sure to communicate clearly and completely and to take the time to answer all the audience’s questions.

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 the audience needs to understand the TSP, second, to provide a basic understanding of TSP principles, and third, to explain why they must be personally involved in TSP introduction. 

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 the TSP’s potential, they must be personally involved in its introduction

Specific notes and teaching suggestions for lecture 2

Slide 3:  The main point here is that all organizations doing software-intensive development work are different, but that many of them have almost identical problems.

Slide 4:  This slide poses the question that the following slides answer. The point is that, if they don’t address their problems now, these problems will only get worse over time. In fact, the problems will continue to get worse and to become more widespread unless they do something to address them. The longer they wait, the harder these problems will be to fix and the more they will spend in the interim.

Slide 5:  Examples for the rates/amounts of software growth are provided on slides 6-8.

 commercial software: slide 6

 weapons systems: slide 7

Slide 6:  Note that the y-axis on this graph is a logarithmic scale: each line represents a ten-fold increase from the line before. This growth rate shows that (for many domains), Moore’s Law (which relates to rate of growth in numbers of transistor circuits in hardware systems) also holds true for the rate of software growth. On average, the number of lines of code in software programs has doubled every 18 months. This is a ten-fold growth every five years.

Slide 7:  Just as in embedded systems and commercial software, the amount of software in military systems (aircraft, weaponry, etc.) has grown exponentially over the last 40 years. As shown on the graph, aircraft in 1960 had very little software; today, the majority of the aircraft functions in fighter planes are run by software.

Slides 10 through 14:  These slides briefly review some of the dramatic technical and geopolitical changes of the last few years. The point is that, to address these challenges,  they and many of the people in their organizations must be involved. The notes on the slides provide further information and references on these points.

Slides 15 through 19:  Slide 15 lists the four basic principles of the TSP and the next four slides explain these principles in more detail. The key point is that TSP is not only based on sound principles, it provides the detailed operational practices required to guide people in actually following these principles.

Slide 20:  The four points on this slide are all important. While training, motivation, and trust may be obvious to most attendees, the fourth point on treating teams as assets may not be as clear. Even with the TSP, some organizations still disband their development teams after each project and reform them for the next job. This is a terrible waste of time and money. Development teams grow and improve in just the same way as sports teams. Nobody in his or her right mind would disband and reform a ball team after every game.

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 30 minutes is allotted for the lecture and exercise.  Time for the lecture is 45 minutes, with 45 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 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:  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 have a very busy 4 days 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 (AIS and NAVAIR are farthest advanced).  

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.

Slide 23:  Teradyne data show that using TSP not only improved quality by 20 times over prior projects, it shortened the schedule by 6 weeks over plan.

Slide 24:  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 30 minutes is allotted for the lecture and exercise.  Time for the lecture is 45 minutes, with 45 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: Attendees 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 45 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 defects.

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
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 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, consider skipping the CMMI material and presenting slides 11 to 15.  Further, depending on the audience, slides 16 through 23 can seem preachy and could antagonize some executives.  If the management team has already launched a successful process improvement effort, consider advancing directly from slide 15 to the final slide 24.

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

 how the TSP introduction strategy relates to other improvement activities

Specific notes and teaching suggestions for lecture 7

Slides 3 and 4:  These slides summarize the SEI process-improvement strategy and should be covered quickly if at all.

Slide 5:  If a CMMI discussion is not appropriate for this group, skip directly to slide 11.  Otherwise, explain the relationships among CMMs, CMMI, TSP, and PSP:  The PSP is improvement at the individual level, the CMMI builds organizational capability, and TSP provides the bridge between the individual and the organization by implementing improvements at the team/management/project level.

Slide 6:  The diagram on the slides shows how the CMMs and TSP are complementary.  CMM provides a top-down guide for what to do while TSP provides a project-wide guide for how to implement most of the key practices of the CMM (see slides 7-8).

Slide 7:  The month figures for moving from one maturity level to the next are average times.  The source for these data is Dave Zubrow’s maturity profile report. The data for integrating TSP and CMM improvement efforts comes from a presentation by Darrell Maxwell, head of  NAVAIR Systems Engineering department, at the October 2004 CMMI conference. Two NAVAIR organizations, AV-8B and P-3 achieved ML4 in 29 and 30 months. A third, E-2C is on track to achieve a similar result in 2005.

Slide 8: This chart is the latest from Jim McHale’s work on the CMMI/TSP gaps. The full report is scheduled to be published in Q1 2005. It shows the extent to which TSP supports the specific practices at each CMMI level.
Slide 9:  This is the same as slide 21 in Module 4.  It 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 by they are complementary and should be introduced at the same time if possible. 

Slide 10:  This is a summary slide to tie together the material from slides 5-8.

Slides 11-16 provide the basic details of the SEI introduction strategy.  On slide 13, emphasize the importance of having in-house instructors and coaches.  While having such resources will save both time and money, the principal reason to have them is because new TSP teams generally need resident coaching to be fully successful.  

Slide 17:  If the organization already has been successful with a process-improvement effort, consider skipping over the next several slides and advancing directly to slide 24.  Otherwise, don’t speak to each bullet since this is an introduction slide for the last section of the lecture where each point is discussed on a separate slide.

Slide 18:  The choice of transition champion is critical.  First, without one, not much will happen in the way of transition.  Second, the person must either be a “credible outsider” (e.g., an external launch coach), or someone within the organization who has credibility with both his/her peer group and people higher up the management chain. 

Slide 19:  Involvement of the line managers is important; without their support, developers are likely to revert to old ways and the TSP effort will almost certainly fail.

Slide 20:  At first, the trainers and coaches will have to come from outside the organization but, as transition progresses, it is most cost-effective to send qualified employees to the SEI for PSP/TSP instructor and coach training.

Slide 21:  By establishing and monitoring performance against clear and precise success measures, managers can show that they are serious about introducing the TSP.

Slide 22:  Management must consistently and visibly reward successful TSP teams.  If success isn’t rewarded, motivation will falter and the practitioners may see the transition effort as just another “flavor of the month.”   They will then likely revert to their prior ways of doing business.

Slide 23:  Continued interest and support from the top is critical.  If the executives stop supporting the TSP effort, it will likely die out fairly quickly.

4.2 Day Two

Module 8

Module 8 explains the team leader responsibilities, shows how these responsibilities are best met through a self-directed team, and how the TSP launch builds a self-directed team. The module consists of a lecture and an exercise.
Allotted time:  A total of 1 hour 40 minutes is allotted for the lecture and exercise.  Time for the lecture is 50 minutes, with 50 minutes for the exercise.

Lecture 8 purpose:  The purpose of the module is to provide a transition from the first day TSP overview to the detail covered the last two days. 
Specific notes and teaching suggestions for Module 8
For most groups the exercise is best done by leading the group through it. Have the group read a paragraph from the scenario, then lead them through filling out the time log for the paragraph. Repeat this for each paragraph. Once this is complete, have the class fill in the Project Plan Summary form. Then discuss the results with the class.
Module 9

Module 9 is the first of four modules that explain the PSP planning process in detail. 
The module consists of a lecture and an exercise.
Allotted time:  A total of 45 minutes is allotted for the lecture and exercise.  The lecture and exercise should be done together.

Lecture 9 purpose:  The purpose of the module is to cover the conceptual design and object identification steps in the PROBE process. 

Specific notes and teaching suggestions for Module 9
Start this module with a “chalk-talk” on a flip-chart or white-board about the high-level view of estimating with PROBE. Use the example of estimating the cost of a house based on estimating the size in square feet using rooms as a proxy. Conceptual design of the house is the visualizing of the rooms of the house. Put these on the flip-chart, the number of bedrooms and their relative sizes, the number of bathrooms and relative sizes etc. Then show how to get the estimated square feet by using a fuzzy logic table built from some historical data. Now you have the “room” square feet and this could be converted to total square feet by using regression on estimated room square feet versus actual total house square feet. You can carry the analogy further by discussing a regression of room square feet against actual total cost to get a cost estimate. Also, you can talk about the prediction interval around the estimates using a regression plot on the flip-chart.
Once you have gone through this overview, proceed into the lecture and exercise. Interleave the exercise with the lecture. After the conceptual design and identify objects slides, have the class fill in the new objects with their type and relative size. Continue the lecture and exercise this way. When you finish, everyone will have completed the exercise.
Module 10

Module 10 is the second of four modules that explain the PSP planning process in detail. The module consists of a lecture and an exercise.
Allotted time:  A total of 45 minutes is allotted for the lecture and exercise.  The lecture and exercise should be done together.

Lecture 10 purpose:  The purpose of the module is to cover the size, resource, and prediction interval calculation steps in the PROBE process. 

Specific notes and teaching suggestions for Module 10
Interleave the exercise with the lecture.
Module 11

Module 11 is the third of four modules that explain the PSP planning process in detail. The module consists of a lecture and an exercise.
Allotted time:  A total of 45 minutes is allotted for the lecture and exercise.  The lecture and exercise should be done together.

Lecture 11 purpose:  The purpose of the module is to cover the quality (defect) planning and summary metrics steps in the PSP planning process. 

Specific notes and teaching suggestions for Module 11
Interleave the exercise with the lecture.
Module 12

Module 12 is the forth of four modules that explain the PSP planning process in detail. The module consists of a lecture and an exercise.
Allotted time:  A total of 45 minutes is allotted for the lecture and exercise.  The lecture and exercise should be done together.

Lecture 12 purpose:  The purpose of the module is to cover the task and schedule planning steps in the PSP planning process. 

Specific notes and teaching suggestions for Module 12
Interleave the exercise with the lecture.
Module 13

Module 13 is a multi-part case study exercise about a developer, Otto, using the PSP. The setting of the case study is as follows.
Otto Audio has recently received the business to supply a major automotive manufacturer with a new model car radio.  This new model will offer the driver the ability to play a cassette tape, compact disk or AM/FM tuner - all integrated into the single radio mounted in the instrument panel.  Otto Audio has developed previous radios with a cassette and tuner.  The new model will employ a large percentage of the previous model’s design.  In particular, the embedded software for the new model will be built upon the existing software for the cassette/tuner model.  The manager responsible for developing the software for this new radio has assigned Otto, a PSP trained software developer, the task of adding the compact disc functionality to the existing software.  To perform this task, Otto has been given a specification for controlling the new compact disc mechanism and an operational competitive radio model (a Sunny), which his design should emulate behaviorally.  Otto proceeds to review the existing software and develop a PSP 3.0 plan to build and integrate the compact disc software.  Otto has asked a TSP coach to coach him during the project.

The exercise is conducted by breaking the class into groups of 4 to 6 individuals and having each group review the material in the exercise workbook, come to a group consensus on what they find/recommend, and prepare a flipchart with their findings.

There are three parts to the exercise.

· Part 1/1a addresses reviewing Otto’s PSP plan for the project.  

· Part 2/2a addresses the status of Otto’s work during the project.  

· Part 3 addresses evaluating the results Otto’s PSP project.  

Note, in this exercise, Otto is using PSP 3.0. Since the class has not been introduced to PSP 3.0, you will have to explain the differences.
· PSP 3.0 has cycles, like multiple PSP2.1 cycles.
· PSP 3.0 has another form, the Cycle Summary where individual cycle plans and data are kept.
· PSP 3.0 has a high-level design and design review phases.

Most classes don’t have a problem with these differences as long as they are aware of them. As the groups are reviewing the data, it is a good practice to circulate around and check with each group to make sure they are not having a problem.

Allotted time:  A total of 2 hours is allotted for the exercise. 

Module 13 objectives:  The main objective of this module is to give the students a feel for what it is like to have engineers using PSP. To give students experience
· evaluating a PSP plan
· using process data to understand the status of a project
· using process data to help in coaching an engineer to improve
Specific notes and teaching suggestions for Module 13
Exercise Part 1: Evaluating Otto’s Plan

Otto reviews his PSP plan with the TSP coach.
Break the class into teams of 4 to 6 individuals.  Give the teams 20 minutes to review the project plan summary, cycle summary, and size estimating template in exercise booklet Part 1, discuss the issues, and document them on a flip chart.  At the end of the review period, give each team 5 minutes to present to the class their set of issues and recommendations.  Finally, summarize the major issues with the plan, revealing any not found by the teams.  End the discussion feedback by talking about why it is so important to start with high quality plan.
Students should consider the following points when reviewing.

· A/FR

· Yield 

· Review rates

· Size estimate granularity
Problems with the plan.

· Size estimating template

· Objects of same relative size and type have different object LOC

· Size and time Beta0 regression parameters are too high

· Size Beta1 regression parameter is much less than 1

· Plan summary form

· High review rates of 1141 LOC/Hr

· Low yield of 16%

· Low A/FR of 0.17

Recommendations
· Praise the engineer for sharing their plan with you.

· Point out the problems with the plan and ask the engineer for ideas of how to resolve these problems.

Exercise Part 1a: Review Otto’s revised plan
After completing the discussion of Otto’s initial plan (Part 1), have the class review Otto’s revised plan in exercise booklet Part 1a and discuss the changes Otto made to the plan which are summarized below.
· Removed outliner from regression data, resulting in better size and time betas:

·  size (0 is now much less than the estimated object LOC 

·  size (1 is now close to 1

· Corrected new object LOC for CD Initialize: now 35 instead of 25.

· Planned for higher yield: now 61% versus 16%

· Planned for good A/FR: now 2.0 versus 0.17

· Planned review rates are much better:

·  284 LOC/hr in DR

· 143 LOC/hr in CR

Also note that Otto has completed the task and schedule plan.

Exercise Part 2: Interim Evaluation of Otto’s Work

Otto meets with his coach prior to entering the compile phase of the first cycle.  He brings his PSP forms, task plan, and schedule plan, all updated to reflect current status.  

Break the class up into the same groups as in Part 1.  Give the teams 20 minutes to review the exercise workbook for Part 2, discuss the issues, and document them on a flip chart.  At the end of the review period, give each team 5 minutes to present to the class their set of issues and recommendations.  Summarize the major issues with Otto’s data, revealing any not found by the teams. Finally, ask the students what they expect Otto’s results to be at the end of cycle 1.

Students should consider the following when reviewing the plan.

· Were planned review times executed or cut too short?

· Did the reviews remove defects, consistent with previous performance?

· Were all phases prior to compile completed, is evidence of good reviews present?

· Is the engineer on track according to the earned value plan?

· Was the schedule delayed due to excessive coding time possibly too little design?

Problems with Otto’s work
· The project is shown to have spent considerably more time than planned in the code phase.  

· The actual review times are also below the revised plan summary values.  

· code review rate is 385 LOC/hour

· design review rate is 1734 LOC/hour
· Design and code reviews removed far fewer defects than were called out in the revised plan summary.

· Generic review checklists were used, only one of each.  This indicates that Otto likely did not customize these checklists based upon his defect data and that he did not execute the review process for each object.  Instead, he performed one global design review and one global code review.  These took less time than planned and removed fewer defects.

Recommendations

· Praise Otto for collecting his data and sharing it with you.

· Praise Otto for conducting personal reviews.

· Praise on his size estimating ability.

· Ask Otto how he can change his process to slow down his review rate (create checklists based on his data, review in smaller chunks, take a break before a review, etc.)
Exercise Part 2a: Review Otto’s status at the end of cycle 1

After completing the discussion of Otto’s status before compile, have the class review Otto’s status at the end of cycle 1 provided in exercise workbook 2a and discuss what happened to Otto.

· Most defects were found in compile and test

· The compile and test phases took much longer than planned (refer to cycle summary (plan version) in part 1a).

· Total time for cycle 1 was more than twice the plan.

Ask the class how much time that they predict it will take Otto to complete the second cycle.

Otto’s average EV = 54/12 = 4.5

Remaining days = 46/4.5 = 10.2 = 11 days

Otto will finish on day 23 (12+11) for a 7 day slip

Exercise Part 3: Reviewing a PSP Project

Otto meets with his coach after completion of the postmortem phase.   Otto brings his completed PSP forms, task plan, and schedule plan.  The product in which this code will fit will be released to the independent validation team and IC manufacturer next week.

Break the class up into the same groups as in Part 2.  Give the teams 20 minutes to review the forms, discuss the issues, and document them on a flip chart.  Each team is then given 5 minutes to present their assessment of Otto’s work to class.  During the presentation, the team should make a recommendation to Otto to help improve the quality of the software.  Finally, the instructor summarizes the major issues with Otto’s progress to date, revealing any issues not found by the teams.
The students should review the data, considering the following points.

· How accurate was the time estimate?

· Is the yield above 60% (good side)?

· 2.0 < actual A/FR < 4.0?

· Were there a high number of compile and test defects?

· Which phases exceeded the planned time?

· Did the reviews remove defects, consistent with previous performance?

· Can the design and code review checklists be improved for future projects?

· How accurate was the LOC estimate?

Otto’s performance:

· Code review rate was much better, at 134LOC/hour, and yield for the second cycle was 69%.

· Design time was low and the design review rate was too high, likely causes for high number of design defects.

· A/FR was improved, ~1, though there is still room for improvement.

· Compile and test times were better than cycle 1, fairly close to the plan (refer to cycle summary plan in part 2).

· Estimates were within prediction intervals.

The students should make observations and recommendations to Otto along these lines.

· Continue to collect and analyze personal data.

· Improve his design practice, standardize his representation.

· Make more complete designs.

· Review designs more thoroughly.  Consider using design validation techniques.
· Update design and code review checklists with personal defect data.

· The previous points will help to reduce defects and reduce code and test time.

· Execute the process as planned, spending time appropriately.
 

4.3 Day Three
Module 14

Module 14 covers the team leader’s responsibilities. It has a very short lecture, 14 slides, that is mainly an overview of the behavior required of an effective team leader. An exercise follows the lecture.
Allotted time: This module is scheduled for 1 hour and 15 minutes. The lecture is scheduled for 30 minutes, the exercise and discussion for 45 minutes.

Exercise: This exercise is conducted in groups of 3 to 5 people. As the groups discuss the scenario, walk around and make sure the groups are focused on how the team leader should react, not on trying to analyze any of the data on the week forms. That is the focus of the next exercise.
Specific notes and teaching suggestions for Module 14

Consider teaching Module 14 as a role play.   In this role play, you (the instructor) are the manager of a large project.   Each of the participants is a TSP team leader.    The scenario is that the TSP launch was completed one week ago.   The team leaders are about to go to their first team meeting.   In presenting the slides; you, as the manager, are stating your expectations of each participant as team leaders. 

In setting up the scenario, encourage the class participants to think of members of their organization and current or potential teams they will lead.   Encourage the participants to fully participate in the role play by bringing up trouble spots they may see on their teams as you go through the slides and state your expectations.   (Also think ahead to how you will respond to questions like “Person X will never track their time properly.”)
A possible script for the instructor to use in introducing the module follows.

First, I want to thank everyone for the excellent work in the launch.
· First and foremost, in spite of not being able to meet all of the project stakeholder’s goals, we were able to provide a plan that they believe in, one that they approved of.

· Second, I know the launch was hard in a number of ways.  I appreciate the hard work people put in to make it work.   Especially, I have heard stories about some of the conflicts that occurred in working towards consensus.  I like that the conflicts were now, and that consensus occurred.

· Third, I know some teams had to stay late to get the plan done on time.   I appreciate the extra effort – but I want to be clear that I want that be the exception and not the norm.   This is a long project and people need to stay committed and fresh.

· Finally, I received most of the Launch PM feedback specifically in how I and management can better prepare for the launch.  I have a few questions that I will follow up with later to make sure I understand, but I agree with the feedback.   I will implement the changes suggested.

Let us talk about today –one week after the launch.  I really believe I was clear about most of this before the launch, but I want to repeat many of the points I made, and hopefully add some perspectives that are fresh.

These are the things I am holding this leadership team responsible for.

- the overall successful delivery of the commitments we made in Meeting 9
- That people enjoy working on this project.   

I love building great products; I think most of the people here do.   The number one complaint I have heard from managers and developers over the years is “we don’t have the time to do it right”.   I am giving you that Right and that Responsibility.  Build the product correctly.   And I think that will be fun.   I expect over time we will have other types of fun events as well --- but I want long term success in building great products to be long lasting gratification.   

I believe that there are some key principles we need to follow to make that happen

1. That we follow the processes we agreed to in the launch – or that we change them by agreement

2. In this room, all you are working for the good of the overall team – that may mean sacrificing some of your own times, resources, to get to a consensus that works for all us, to help other teams out that get in trouble etc.   
3. We help people improve.  Many people won’t get the discipline of the process right away.   It is your responsibility to help them improve.
4. No Surprises:   We should provide praise to those that warn us of trouble early and we provide help.

Questions or Issues that may come up in the role play

A number of questions or issues may come up in the role play that you should be ready to address.  The general approach in response should contain the following elements.
· Thank the person for raising the issue, noting that you really appreciate that because you do want issues raised early.

· Ask questions to clarify the issue or question.

· Ask how the role play team leader would suggest handling the problem?

· Encourage that the TSP Coach should be involved in helping solve the issue.

· Encourage the leader to treat the team as a team in public, even for specific issues.

· Encourage the team leader to interact directly and early with people with problems.

· Remind the team leader that the way they handle problems the first time after a launch, sets the precedent for the team.

The following are some example issues that may be raised.

· Issue:  JD will not track time properly (or defects, etc)

· Additional Response Notes:  Encourage the team leader to reinforce in public the importance of accurate time tracking and why it is important to you from a program perspective.   Note that accurate time tracking is important to help find out early if there are problems in the schedule such that they can be addressed.   

· Issue:  The team is not following the process they agreed to in the launch.

· Additional Response Notes:   The program manager role player should respond how important it is to hold the team accountable to what agreements they made in the launch.   Encourage the team leader to find out explicitly why the team is not following the process.  Is the process incorrect or does the team perceive “schedule pressure” from management that encourages breaking process?

· Issue:   Role Manager “X” is not properly doing the job.

· Additional Response Notes:    The response elements previously noted cover this completely.
· Issue:   A developer is concerned about data confidentiality so is not submitting data

· Additional Response Notes:   Again, stress the importance of the team, and the ability to accurately track data.   This area should be especially important to the program manager.  They should encourage the coach to get immediately involved and find why this person has that fear.
Module 15

Module 15 covers how to analyze the data on the team’s Week form to understand where the team is with respect to their plan and, if the team is behind their plan, what is the likely cause of the team being behind. The module has both a lecture (21 slides) and an exercise.
Allotted time: This module is scheduled for 1 hour and 45 minutes. The lecture is scheduled for 45 minutes, the exercise and discussion for 60 minutes.

Specific notes and teaching suggestions for Module 15

Consider continuing the role play.   If you do, a possible script to start this module is:
It is important that you can fully understand how to track the plans provided to you.   We are 5 weeks into the project now, and after we review this training module, I would like you to review your team plans, and let me know me how we should proceed.  Please ask questions.
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Managing TSP Teams

Module 15: Tracking and 

Maintaining the TSP Plan


	This module is designed to be very discussion oriented. 

Most slides have notes to indicate how the slide should be delivered.
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Module Overview

Collecting and tracking data

The weekly team meeting

Maintaining the team’s schedule


	

	Slide 3
	
[image: image3.emf]© 2003 by Carnegie Mellon University

February 2003

Managing TSP Teams - Module 15 - 3

From the Launch

The team has

• completed the TSP launch and planned their work

• made a commitment and obtained management 

approval to proceed

• begun to carry out their plan

The team will not get the intended benefits of TSP if they do 

not follow the process, which includes collecting and 

tracking data.


	These first few slides are just background context, move through them briskly.
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TSP Project Tracking

Project tracking in TSP is based on 

• the team’s plan 

• task hour and task completion data

• plan and earned value

Individual plans facilitate precise project tracking.

Team members are each responsible for

• gathering data on their work

• tracking status against their personal plans

• the quality of the work that they produce

• keeping the team informed of their progress

Individual team member data are consolidated each week 

so that the team can assess progress against goals.
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The Weekly Team Meeting

The weekly team meeting is the forum that the team uses to

• track progress against the plan

• track the status on the project's issues and risks

• communicate with each other

TSP Week Summary - Form WEEK

Name Date 2/7/2000

Team

Status for Week 5 Cycle

Week Date

1/31/2000

Plan/

Weekly Data Plan Actual Actual

Project hours for this week 80.0 69.0 1.16

Project hours this cycle to date 400.0 344.8 1.16

Earned value for this week 10.3 3.1 3.37

Earned value this cycle to date 40.2 30.0 1.34

To-date hours for tasks completed 293.0 303.8 0.96

Plan Actual Earned Planned Plan Hrs./

Assembly Phase Tasks Completed Resource

Hours Hours Value Week

Actual Hrs.

SYSTEM REQ Write SRS general sections tmc 14.0 12.0 1.4 4 1.17

SYSTEM REQ Weekly requirements analysis meeting 5 tma 4.0 4.0 0.4 5 1.00

SYSTEM REQ Weekly requirements analysis meeting 5 tmb 4.0 4.0 0.4 5 1.00

SYSTEM REQ Weekly requirements analysis meeting 5 tmc 4.0 4.0 0.4 5 1.00

SYSTEM REQ Weekly requirements analysis meeting 5 tmd 4.0 4.0 0.4 5 1.00

TASKS DUE THROUGH WEEK 7

SYSTEM REQ Review SRS general sections tmc 5.0 0.0 4

SYSTEM STP Complete Validation Test Plan tmd 8.0 8.5 0.0 4 0.94

Consolidated Team Plan

Security System Upgrade
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Maintaining the Team’s Schedule

The team manages its commitments by using the data it 

collects. 

The team determines how it is doing against its plan.

If the team is falling behind, it determines

• what is the likely cause

• what the team can do to maintain its commitment

The team informs management if the commitment cannot 

be maintained or if management help is needed.


	Note – need to bring in idea about the launch resulted in a commitment by the team, the plan was the team’s way of assuring themselves they could meet the commitment. Now that the team has started work, the plan is the team’s tool to see where they stand on meeting that commitment. 

The plan is not “cast-in-concrete” not to be changed. The plan is dynamic and the team needs to continually change it to make sure it reflects what they know now. And the team uses it to guide them in meeting their commitment to management.
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TSP Week Summary - Form WEEK

Name Date 2/7/2000

Team

Status for Week 5 Cycle

Week Date

1/31/2000 Plan/

Weekly Data Plan Actual Actual

Project hours for this week 80.0 69.0 1.16

Project hours this cycle to date 400.0 344.8 1.16

Earned value for this week 10.3 3.1 3.37

Earned value this cycle to date 40.2 30.0 1.34

To-date hours for tasks completed 293.0 303.8 0.96

Consolidated Team Plan

Security System Upgrade

Determining Status Against Plan

Two things are important here.

• the team’s current project status

• the team’s projected completion date

Current status is determined using data on the WEEK form.

 

 

week current todate EV actual

todate EV actual todate EV plan

behind weeks

/






	Note: this slide has animation on the arrows. As you explain the formula on the bottom, use the mouse click to show where each item comes from on the Week form.

A remote mouse clicker is very helpful!
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Projected completion date can be determined using data on 

the WEEK form and the original planned weeks.

TSP Week Summary - Form WEEK

Name Date 2/7/2000

Team

Status for Week 5 Cycle

Week Date

1/31/2000 Plan/

Weekly Data Plan Actual Actual

Project hours for this week 80.0 69.0 1.16

Project hours this cycle to date 400.0 344.8 1.16

Earned value for this week 10.3 3.1 3.37

Earned value this cycle to date 40.2 30.0 1.34

To-date hours for tasks completed 293.0 303.8 0.96

Consolidated Team Plan

Millenium Upgrade

Determining Status Against Plan 

(continued)

 

   

week current todate EV actual

todate EV actual

go to weeks





100

 













  













weeks planned

original

week current go to weeks

completion at

behind weeks


	Note: this slide has animation on the arrows. Walk through the first formula, using the mouse click to show where each item comes from on the Week form. Then use the mouse click to show the second formula and explain it.

These 2 indicators tell us the magnitude of the problem, now we want to look into why the team is behind and then what the team can do.
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Possible Causes of Plan Deviation

The estimates used to produce the plan may be inaccurate.

• not based on historical data

• poor size estimate and/or productivity rates

Team members may not be getting the task time as 

planned.

• frequent interruptions

• unplanned work

The team may not have a suitable plan. The next slides 

discuss possible problems with the plan.


	Make sure you understand the flow that follows this slide! How to determine if inaccurate estimates or not getting enough task hours are the cause of not being on plan will be addressed starting on slide 14.

But first we examine the problem of not having a suitable plan because you really can’t track status until you have a suitable plan.
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Possible Problems with the Plan

The plan does not reflect the work that the team needs to 

do.

• The tasks on individual plans are not what the individual 

needs to do.

How is this likely to affect the team’s status?

What should the team do about this?


	Explain this point to the class. 

Think about why this happened, mostly inexperience at making plans. The team will improve its ability to make plans over time.

Then ask the class how this will affect the team’s status.

· the team will not be able to record task hours since what they are working on is not a task in their plan

· their earned value will be low, possibly very low

What should the team do?

· replan!
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Possible Problems with the Plan 

(continued)

The tasks are structured badly.

• Most tasks are not complete until the work is complete.

• Tasks are like time buckets, i.e. project management.

How is this likely to affect the team’s status?

What should the team do about this?

B

start done

A

C

D

B

start

done A C D

instead

of


	Explain the point, and then ask the class the questions.

· the team will be achieving task hours but not earned value

· redo the plan so they can track the work
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Possible Problems with the Plan 

(continued)

Tasks are too large.

• Effort estimates for single tasks are much larger than 10 

hours.

• Actual time for completed single tasks is much larger 

than 10 hours.

How is this likely to affect the team’s status?

What should the team do about this?

B

start done A

B

start

done A C D

instead

of


	Explain the point and ask the class the questions.

· team will achieve task hours but earned value will come in BIG chunks, won’t have accurate status

· break the tasks down to smaller increments
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Identifying Estimating Problems

The cost performance index (CPI) shows how the team is 

performing with respect to the effort estimates in the plan.

The CPI is available on the WEEK form.

tasks completed for hours actual

tasks completed for hours plan

CPI



TSP Week Summary - Form WEEK

Name Date

2/7/2000

Team

Status for Week

5

Cycle

Week Date

1/31/2000 Plan/

Weekly Data Plan Actual Actual

Project hours for this week 80.0 69.0 1.16

Project hours this cycle to date 400.0 344.8 1.16

Earned value for this week 10.3 3.1 3.37

Earned value this cycle to date 40.2 30.0 1.34

To-date hours for tasks completed 293.0 303.8 0.96

Consolidated Team Plan

Security System Upgrade


	This is the first of the slides explaining how to identify if estimating or task hours are a problem.

This one and the next 2 slides cover estimating accuracy and how it affects the plan/schedule.
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Interpreting the CPI

A CPI of 1 means 

What does this imply about the accuracy of the individual 

estimates?

Assuming the team is achieving the planned task hours, 

what does this imply about schedule performance?

What does a CPI of 0.5 imply about

• effort estimates?

• schedule performance (assuming the team is achieving 

the planned task hours)?

=

sum of the effort estimates

for the completed tasks

sum of the actual effort

for the completed tasks


	This is a class discussion slide.

Ask each question and then discuss with the class what the answer is.

CPI of 1 implies that the task estimates are balance around 0 error, or on balance the team is doing very good on the task estimates.

If the team members are achieving their planned hours, the team should finish on schedule.

A CPI of 0.5 implies that on balance, the team’s estimates were low by 100% or it took twice as long to do the work as estimated.

A CPI of 0.5 implies it will take twice as long as the team estimated, assuming the team is achieving it’s planned task hours each week.
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Interpreting the CPI 

(continued)

What does a CPI of 2 imply about

• effort estimates?

• schedule performance (assuming that the team is 

achieving the planned task hours)?

What general characterization can be made about schedule 

performance based on the CPI?

Schedule growth (due to effort estimates)  = 1/CPI

Projected schedule = Original plan weeks/CPI


	Note: this slide has animation. The last two lines do not show until the next mouse click.

CPI of 2 implies that on balance, the work is taking half the effort estimated and that the team will finish in half the original planned time (assuming the effort distribution is constant).
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Interpreting Task Hour Data

The task hour data is in the form WEEK and can be 

interpreted similar to the effort for completed tasks data.

If (Plan hours to date)/(Actual hours to date) = 2

• What does it mean?

• What is the effect on schedule performance?

•

TSP Week Summary - Form WEEK

•Name •Date 2/7/2000

•Team

•Status for Week 5 •Cycle

•

Week Date

1/31/2000 •Plan/

•Weekly Data •Plan •Actual •Actual

•Project hours for this week 138.0 69.0 2.00

•Project hours this cycle to date 689.6 344.8 2.00

•Earned value for this week 10.3 3.1 3.37

•Earned value this cycle to date 80.4 30.0 2.68

•To-date hours for tasks completed 293.0 303.8 0.96

Consolidated Team Plan

Security System Upgrade


	Ask the class what this means and what its impact is on the team’s schedule (assuming the team’s CPI is 1).

· the team has half the planned hours

· the work will take twice as long as planned
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Interpreting Task Hour Data

(continued)

If (Plan hours to date)/(Actual hours to date) = 0.5

• What does it mean?

• What is the effect on schedule performance?

What general characterization can be made about schedule 

performance based on the plan/actual task hours?

Schedule growth (due to task hours)  = plan/actual

Projected schedule = Original plan weeks * (plan/actual)


	This slide is a continuation from the last slide.

What does plan/actual hours of 0.5 mean?

· team has work twice as many hours as planned

· team will finish in half the scheduled time (assuming they continue at this pace)
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Combined Effect

The combined effect on schedule performance is

schedule growth =

Note: schedule growth computed this way is usually less 

than that indicated with earned value.

• What could cause that?

• Is it a problem?

plan/actual project task hours

plan/actual hours for completed tasks

•

TSP Week Summary - Form WEEK

•Name •Date 2/7/2000

•Team

•Status for Week 5 •Cycle

•

Week Date

1/31/2000

•Plan/

•Weekly Data •Plan •Actual •Actual

•Project hours for this week 138.0 69.0 2.00

•Project hours this cycle to date 689.6 344.8 2.00

•Earned value for this week 10.3 3.1 3.37

•Earned value this cycle to date 80.4 30.0 2.68

•To-date hours for tasks completed 293.0 303.8 0.96

Consolidated Team Plan

Security System Upgrade


	Schedule growth computed this way is less than the earned value projection because of the uncompleted task hours. EV gives the team no credit for work started but not completed. Both projections would be the same if the uncompleted task hour were zero.
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Maintaining the Plan Exercise

Form groups of 3 to 5 people and take 20 minutes to decide 

how to answer these questions. 

• How badly exposed is the project’s schedule?

• What is the cause of the schedule problem?

• What should be done about the problem?

Be prepared to give a 5-minute summary to present your 

conclusions and why you decided as you did.


	This exercise is a direct application of the lecture concepts and the exercise data was shown on some of the earlier slides. So this should be a very straightforward exercise for the class. 
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Messages to Remember

Managing with data requires that individuals follow the 

process and collect the required data.

In the weekly team meeting, the team uses its data to 

determine 

• how it is doing against its plan 

• how it can maintain its commitment to management


	


Exercise: This exercise is conducted in groups of 3 to 5 people. As the groups review the data and discuss the scenario, walk around and make sure the groups are not having any problems understanding the forms and data. 
Module 16

Module 16 covers the quality strategy. The main new item covered are the quality profiles which are used in the exercise.  The module has both a lecture (16 slides) and an exercise.

Allotted time: This module is scheduled for 1 hour and 45 minutes. The lecture is scheduled for 30 minutes, the exercise and discussion for 75 minutes.

Exercise: This exercise is conducted in groups of 3 to 5 people. As the groups review the data and discuss the scenario, walk around and make sure the groups are not having any problems understanding the forms and data. 
Specific notes and teaching suggestions for Module 15

Consider continuing the role play.   If you do, a possible script to start this module is:
The good news is that my report to senior management went very well.  They are very pleased to see that we got the project back on track and will have a successful on time delivery.   However, in talking to the TSP Coaches, they are getting nervous about the quality of the project.    We completed a few of the modules for system test out of (how many team leaders are in the class) so I believe we have time to recover the quality situation as well.   Let us go in depth on how to understand the TSP quality indicators.   Then each of you will review your team’s data and let me know what actions you plan to take for your team.
Module 17

Module 17 wraps up the seminar.

Allotted time:  A total of 30 minutes is allotted for the seminar wrap-up and completion of the attendee questionnaires.

Instructor’s Guide   March 2006
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Determining Status Against Plan

Two things are important here.

		the team’s current project status

		the team’s projected completion date





Current status is determined using data on the WEEK form.











































TSP Week Summary - Form WEEK

Name

Date

2/7/2000

Team

Status for Week

5

Cycle

Week Date

1/31/2000

Plan/

Weekly Data

Plan

Actual

Actual

Project hours for this week

80.0

69.0

1.16

Project hours this cycle to date

400.0

344.8

1.16

Earned value for this week

10.3

3.1

3.37

Earned value this cycle to date

40.2

30.0

1.34

To-date hours for tasks completed

293.0

303.8

0.96

Consolidated Team Plan

Security System Upgrade









































































































































































































































Note, this slide has animation on the arrows. As you explain the formula on the bottom, use the mouse click to show where each item comes from on the Week form.



A remote mouse clicker is very helpful.
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The TSP Launch Artifacts

Team goals



Conceptual design



Planned products



Size estimates

Task hour plan



Schedule plan



Earned-value plan

What if?

How well?

Who?

When?

How?

What?

Team strategy



Team process

Team roles



Task plans



Detailed plans

Quality plan

Risk evaluation



Alternative plans

Business needs



Management goals



Product requirements
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Commitments are often made when little is know about a project.



	“If you can’t plan early, plan often”

		- Humphrey



A plan is a snapshot of what needs to be done.

Based on what you know at the time.

Should be revisited when new information is gained.

Adjustments can be made if early warning is given.



The intent is not to continuously reset the end dates, but to continuously reexamine the amount of work left to do to reach the end date.

The TSP development strategy encourages

incremental development

iterative development

multiple builds or cycles

working ahead
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Module Overview

Collecting and tracking data



The weekly team meeting



Maintaining the team’s schedule
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Managing TSP Teams



Module 15: Tracking and Maintaining the TSP Plan



This module is designed to be very discussion oriented. 



Most slides have note to indicate how the slide should be delivered.
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From the Launch

The team has

		completed the TSP launch and planned their work

		made a commitment and obtained management approval to proceed

		begun to carry out their plan





The team will not get the intended benefits of TSP if they do not follow the process, which includes collecting and tracking data.



These first few slides are just background context, move through them briskly.
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The Weekly Team Meeting

The weekly team meeting is the forum that the team uses to

		track progress against the plan

		track the status on the project's issues and risks

		communicate with each other

















































































TSP Week Summary - Form WEEK

Name

Date

2/7/2000

Team

Status for Week

5

Cycle

Week Date

1/31/2000

Plan/

Weekly Data

Plan

Actual

Actual

Project hours for this week

80.0

69.0

1.16

Project hours this cycle to date

400.0

344.8

1.16

Earned value for this week

10.3

3.1

3.37

Earned value this cycle to date

40.2

30.0

1.34

To-date hours for tasks completed

293.0

303.8

0.96

Plan

Actual

Earned

Planned

Plan Hrs./

Assembly

Phase

Tasks Completed

Resource

Hours

Hours

Value

Week

Actual Hrs.

SYSTEM

REQ

Write SRS general sections

tmc

14.0

12.0

1.4

4

1.17

SYSTEM

REQ

Weekly requirements analysis meeting 5

tma

4.0

4.0

0.4

5

1.00

SYSTEM

REQ

Weekly requirements analysis meeting 5

tmb

4.0

4.0

0.4

5

1.00

SYSTEM

REQ

Weekly requirements analysis meeting 5

tmc

4.0

4.0

0.4

5

1.00

SYSTEM

REQ

Weekly requirements analysis meeting 5

tmd

4.0

4.0

0.4

5

1.00

TASKS DUE THROUGH WEEK 7

SYSTEM

REQ

Review SRS general sections

tmc

5.0

0.0

4

SYSTEM

STP

Complete Validation Test Plan

tmd

8.0

8.5

0.0

4

0.94

Consolidated Team Plan

Security System Upgrade















































































































































































































































































































































































































































































































































































































Contrast this with a typical team meeting (I.e., non-TSP).
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TSP Project Tracking

Project tracking in TSP is based on 

		the team’s plan 

		task hour and task completion data

		plan and earned value





Individual plans facilitate precise project tracking.



Team members are each responsible for

		gathering data on their work

		tracking status against their personal plans

		the quality of the work that they produce

		keeping the team informed of their progress





Individual team member data are consolidated each week so that the team can assess progress against goals.
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Maintaining the Team’s Schedule

The team manages its commitments by using the data it collects. 



The team determines how it is doing against its plan.



If the team is falling behind, it determines

		what is the likely cause

		what the team can do to maintain its commitment





The team informs management if the commitment cannot be maintained or if management help is needed.



note – need to bring in idea about the launch resulted in a commitment by the team, the plan was the teams way of assuring themselves they could meet the commitment. Now that the team has started work, the plan is the team’s tool to see where they stand on meeting that commitment. 



The plan is not “cast-in-concrete” not to be changed. The plan is dynamic and the team needs to continual change it to make sure it reflects what they know now. And the team uses it to guide them in meeting their commitment to management.
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Possible Problems with the Plan (continued)

The tasks are structured badly.

		Most tasks are not complete until the work is complete.

		Tasks are like time buckets, i.e. project management.

















How is this likely to affect the team’s status?



What should the team do about this?

B

start

done

A

C

D

instead

of

B

start

done

A

C

D













Explain the point, then ask the class the questions.

		the team will be achieving task hours but not earned value

		redo the plan so they can track the work
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Possible Causes of Plan Deviation

The estimates used to produce the plan may be inaccurate.

		not based on historical data

		poor size estimate and/or productivity rates





Team members may not be getting the task time as planned.

		frequent interruptions

		unplanned work





The team may not have a suitable plan. The next slides discuss possible problems with the plan.



Make sure you understand the flow that follows this slide. How to determine if inaccurate estimates or not getting enough task hours are the cause of not being on plan will be addressed starting on slide 14.



But first we examine the problem of not having a suitable plan because you really can’t track status until you have a suitable plan.
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Determining Status Against Plan (continued)

Projected completion date can be determined using data on the WEEK form and the original planned weeks.





























































TSP Week Summary - Form WEEK

Name

Date

2/7/2000

Team

Status for Week

5

Cycle

Week Date

1/31/2000

Plan/

Weekly Data

Plan

Actual

Actual

Project hours for this week

80.0

69.0

1.16

Project hours this cycle to date

400.0

344.8

1.16

Earned value for this week

10.3

3.1

3.37

Earned value this cycle to date

40.2

30.0

1.34

To-date hours for tasks completed

293.0

303.8

0.96

Consolidated Team Plan

Millenium Upgrade









































































































































































































































Note, this slide has animation. Walk through the first formula, using the mouse click to show where each item comes from on the Week form. Then use the mouse click to show the second formula and explain it.



These 2 indicators tell us the magnitude of the problem, now we want to look into why the team is behind and then what the team can do.
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Possible Problems with the Plan

The plan does not reflect the work that the team needs to do.

		The tasks on individual plans are not what the individual needs to do.





How is this likely to affect the team’s status?



What should the team do about this?



Explain this point to the class. 

		Think about why this happened, mostly inexperience at making plans. The team should improve its ability to make plans over time.





Then ask the class how this will affect the team’s status.

		the team will not be able to record task hours since what they are working on is not a task in their plan

		their earned value will be low, possibly very low





What should the team do?

		replan!
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Interpreting the CPI (continued)

What does a CPI of 2 imply about

		effort estimates?

		schedule performance (assuming that the team is achieving the planned task hours)?





What general characterization can be made about schedule performance based on the CPI?



Schedule growth (due to effort estimates)  = 1/CPI



Projected schedule = Original plan weeks/CPI



Note, this slide has animation. The last two line do not show until the next mouse click.



CPI of 2 implies that on balance, the work is taking half the effort estimated and that the team will finish in half the original planned time (assuming the effort distribution is constant).
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Identifying Estimating Problems

The cost performance index (CPI) shows how the team is performing with respect to the effort estimates in the plan.











The CPI is available on the WEEK form.











































TSP Week Summary - Form WEEK

Name

Date

2/7/2000

Team

Status for Week

5

Cycle

Week Date

1/31/2000

Plan/

Weekly Data

Plan

Actual

Actual

Project hours for this week

80.0

69.0

1.16

Project hours this cycle to date

400.0

344.8

1.16

Earned value for this week

10.3

3.1

3.37

Earned value this cycle to date

40.2

30.0

1.34

To-date hours for tasks completed

293.0

303.8

0.96

Consolidated Team Plan

Security System Upgrade









































































































































































































































This is the first of the slides explaining how to identify if estimating or task hours is a problem.



This one and the next 2 slides cover estimating accuracy and how it affects the plan/schedule.
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Possible Problems with the Plan (continued)

Tasks are too large.

		Effort estimates for single tasks are much larger than 10 hours.

		Actual time for completed single tasks is much larger than 10 hours.















How is this likely to affect the team’s status?



What should the team do about this?

B

start

done

A

B

start

done

A

C

D

instead

of



Explain the point and ask the class the questions.

		team will achieve task hours but earned value will come in BIG chunks, won’t have accurate status

		break the tasks down to smaller increments
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Interpreting the CPI

A CPI of 1 means 





   



What does this imply about the accuracy of the individual estimates?





Assuming the team is achieving the planned task hours, what does this imply about schedule performance?





What does a CPI of 0.5 imply about

		effort estimates?

		schedule performance (assuming the team is achieving the planned task hours)?



=

sum of the effort estimates

for the completed tasks 

sum of the actual effort

for the completed tasks



This is a class discussion slide.

Ask each question and then discuss with the class what the answer is.



CPI of 1 implies that the task estimates are balance around 0 error, or on balance the team is doing very good on the task estimates.



If the team members are achieving their planned hours, the team should finish on schedule.



A CPI of 0.5 implies that on balance, the team’s estimates were low by 100% or it took twice as long to do the work as estimated.

A CPI of 0.5 implies it will take twice as long as the team estimated, assuming the team is achieving it’s planned task hours each week.
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Interpreting Task Hour Data (continued)

If (Plan hours to date)/(Actual hours to date) = 0.5

		What does it mean?

		What is the effect on schedule performance?





What general characterization can be made about schedule performance based on the plan/actual task hours?



Schedule growth (due to task hours)  = plan/actual



Projected schedule = Original plan weeks * (plan/actual)



This slide is a continuation from the last slide.



What does plan/actual hours of 0.5 mean?

		team has work twice as many hours as planned

		team will finish in half the scheduled time (assuming they continue at this pace)
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Interpreting Task Hour Data

The task hour data is in the form WEEK and can be interpreted similar to the effort for completed tasks data.















If (Plan hours to date)/(Actual hours to date) = 2

		What does it mean?

		What is the effect on schedule performance?













































		TSP Week Summary - Form WEEK



		Name



		Date



2/7/2000

		Team



		Status for Week



5

		Cycle



		Week Date



1/31/2000

		Plan/



		Weekly Data



		Plan



		Actual



		Actual



		Project hours for this week



138.0

69.0

2.00

		Project hours this cycle to date



689.6

344.8

2.00

		Earned value for this week



10.3

3.1

3.37

		Earned value this cycle to date



80.4

30.0

2.68

		To-date hours for tasks completed



293.0

303.8

0.96

Consolidated Team Plan

Security System Upgrade







































































































































































































































Ask the class what this means and what it’ impact is on the team’s schedule (assuming the team’s CPI is 1).

		the team has half the planned hours

		the work will take twice as long as planned









Carnegie Mellon
Software Engineering Institute







_1107348433.ppt
© 2003 by Carnegie Mellon University

February 2003

Managing TSP Teams - Module 15 - *



Maintaining the Plan Exercise

Form groups of 3 to 5 people and take 20 minutes to decide how to answer these questions. 

		How badly exposed is the project’s schedule?

		What is the cause of the schedule problem?

		What should be done about the problem?





Be prepared to give a 5-minute summary to present your conclusions and why you decided as you did.



This exercise is a direct application of the lecture concepts and the exercise data was shown on some of the earlier slides. So this should be a very straightforward exercise for the class. 
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Combined Effect

The combined effect on schedule performance is



	schedule growth =















Note: schedule growth computed this way is usually less than that indicated with earned value.

		What could cause that?

		Is it a problem?



plan/actual project task hours

plan/actual hours for completed tasks











































		TSP Week Summary - Form WEEK



		Name



		Date



2/7/2000

		Team



		Status for Week



5

		Cycle



		Week Date



1/31/2000

		Plan/



		Weekly Data



		Plan



		Actual



		Actual



		Project hours for this week



138.0

69.0

2.00

		Project hours this cycle to date



689.6

344.8

2.00

		Earned value for this week



10.3

3.1

3.37

		Earned value this cycle to date



80.4

30.0

2.68

		To-date hours for tasks completed



293.0

303.8

0.96

Consolidated Team Plan

Security System Upgrade







































































































































































































































Schedule growth computed with this way is less than the earned value projection because of the uncompleted task hours. EV gives the team no credit for work started but not completed. Both projections would be the same if the uncompleted task hour were zero.
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Messages to Remember

Managing with data requires that individuals follow the process and collect the required data.



In the weekly team meeting, the team uses its data to determine 

		how it is doing against its plan 

		how it can maintain its commitment to management
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