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Software Engineering Institute

The Software Engineering Institute is a federally funded research and
development center established in 1984.

The SEI's mission is to improve software engineering practice within the
DoD, US government, and US industry.

Our focus is on accelerating the adoption of emerging software
engineering methods.

Current areas of work include:

- Software process and management practices
- Software architecture and product line practices
« Computer security

« Government acquisition support

o PSP and TSP: Process for Performance
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SEI Process Program

The SEI Process Program was created in 1986 to improve the practice

of software engineering by improving the software engineering process.

History

Process Maturity Framework - 1987
Software Process Assessment - 1987

DoD Software Capability Evaluation - 1987
SEI Capability Maturity Model - 1991
Personal Software Process — 1995
Capability Maturity Model Integration — 2000

Team Software Process — 2000
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“We Can Program SDI”

“People must be trained, an architecture is needed, and adequate tools
and support are essential. But there is no magic tool by which
programmers can intuitively produce the quality required. The SDI
programs must be developed by strong teams that use a highly disciplined
development process.”

Watts Humphrey, “SPEAKOUT: We Can Program SDI”, IEEE Spectrum,
1986

http://www.sei.cmu.edu/tsp/perspectives.pdf
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Three Operational Levels

CMMI - for
organizational
capability
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PSP - for
individual skill
and discipline
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TSP and CMMI Are Complementary

CMMlI is... TSP is...
« a model of best practices « aninstance of best practices
« about “what” not “how-to” « about “how-to” not “what”
« an improvement roadmap « animprovement tool
« a capability benchmark - a performance benchmark

__m— ‘ PSP and TSP: Process for Performance
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CMMI and TSP Quality Performance

Average Defect Density of Delivered Software

CMM CMM CMM CMM CMM TSP
Level 1 Level 2 Level 3 Level 4 Level 5
Defects/KLOC 7.5 6.24 473 2.28 1.05 0.06

Source: CMU/SEI-TR-2003-014

— PSP and TSP: Process for Performance
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Personal Software Process
(PSP)
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Frederick Taylor

Body Management Task Management

People as oxen that must
be driven, directed, and
motivated through fear.

People as machines.
Management knows the
best way to get the work
done. The workers follow.

Peter Drucker

Knowledge management

People as individuals. The
knowledge worker knows the
best way to get the work done.
Management motivates, leads,
and coaches.

Software Engineering Institute | Carnegie Mellon
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Learning to Develop Software

Software is currently taught as an individual skKill.
« The emphasis is technical.
« There is little or no attention to disciplined development practice.
« There is no coverage of personal management methods.
« Developers focus on producing programs that run.
« The emphasis is on individual performance.
In universities, the prevailing software ethic is to
« code as quickly as possible.
« fix the problems in test.
For development teams, professional team-working skills are needed.
« planning and tracking the work
¢ measuring and managing quality
« anticipating and correcting problems

o PSP and TSP: Process for Performance
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PSP for the Professional Developer

PSP does not teach you how to program.
PSP does demonstrate professional skills for developers.

PSP developers learn
« how to gather size, time, and defect data on their own work
« how to estimate their work in a consistent, explainable manner
« how to use their own measurements to improve their estimation

« how to continuously improve the quality of their work

TSP uses these PSP skills to build the professional skills that a knowledge
worker must have for self-management.

— PSP and TSP: Process for Performance
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PSP Learning Stages

Developers write one or more programs at each PSP level.

Team Software
Process

eTeambuilding
*Risk management
*Project planning and tracking

PSP2 PSP2.1 Introduces quality
Design templates management and design

«Code reviews
«Design reviews |

' PSP1.1
PSP1 *Task planning

*Size estimating * Schedule planning
*Test report

PSPO.1

*Coding standard
*Process improvement proposal
*Size measurement

PSPO

«Current process
*Basic measures

— PSP and TSP: Process for Performance
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Improving Estimating Accuracy
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PSP Estimating Accuracy
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PSP Improves Process Yield

) Pre-compile Defect Yield
T PSPO
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A higher-yield process will result in fewer defects in test.

PSP and TSP: Process for Performance
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PSP Quality Results

Defects Per KLOC Removed in Compile and Test
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The ‘Worst’ as Good as the ‘Best’?

Compile and Test Defects - from PSP Training
810 developers
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PSP Design Time Results

Time Invested Per (New and Changed) Line of Code
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Team Software Process
(TSP)

— PSP and TSP: Process for Performance
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Building High-Performance Teams

TSP builds high-performance teams from the bottom-u p.

Team communication

@ Team Team coordination
Management Project tracking

Risk analysis

Goal setting

Team Role assignment
Building Tailored team process
Detailed balanced plans

_ Process discipline
Teaming Performance measures
Skills Estimating & planning skills
Quality management skills

PSP and TSP: Process for Performance
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The TSP Defined Process Framework

TSP is based on a defined process framework.

The process framework was designed to be integrated with, not to replace,
existing processes, methods, and tools.

The TSP process is tailored by the TSP team under the guidance of a TSP
coach.

The TSP process
« guides the work instead of constraining it
e ensures consistency of results
« provides a basis for effective communication

« provides a basis for individual and team improvement

o PSP and TSP: Process for Performance
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TSP Cyclic Development Strategy

TSP favors an iterative or cyclic
development strategy.

 develop in increments
« use multiple cycles

« work-ahead

Development
phase
or cycle

Projects can start on any phase or cycle.

Each phase or cycle starts with a launch
or re-launch.

Phase or cycle
Postmortem
Project
Postmortem

TSP permits whatever process structure
makes the most business and technical
sense.

PSP and TSP: Process for Performance
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Planning: The TSP Launch Process

1. Establish
product and
business goals

4. Build overall
and near-term plan,
estimate size, tasks,

and resources

7. Conduct risk
assessment, create
@ and assign risk
mitigation plans

9. Hold management
review, negotiate
and approve plan

2. Assign roles and
define team goals

5. Develop the
quality plan

8. Prepare
management
briefing and launch
report

Launch postmortem

3. Produce
development
strategy and

tailored process

6. Assign resources,
load balance, make
personal plans,
consolidate personal
plans into team plan

A qualified TSP team coach guides
the team through a defined process
to develop its plan and to negotiate
that plan with management.

== Software Engineering Institute
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TSP Launch Artifacts

Business needs
Management goals
Product requirements

A TSP team has a lot to do at startup.

The TSP coach is critical to a successful start.

What? mssl How? mmmh \When? mmmp \Vho? M Vljgl\l/,\; — V\i/frj?at

Team goals Team Task hour Team roles Quality plan Risk
strategy plan evaluation
Conceptual Task plans
design Team Schedule Alternative
process plan Detailed plans
Planned plans
products Earned-
value plan
Size
estimates

PSP and TSP: Process for Performance
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TSP Uses a Self-directed Team Management Style

Traditional team Self-directed team
The leader plans, directs, and The team members participate
tracks the team’s work. in planning, managing, and

tracking their own work.

PSP and TSP: Process for Performance
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Sharing the Team Management Responsibilities

Self-directed teams manage their own work, and this responsibility must
be shared among the team members.

TSP distributes traditional project management responsibilities across
eight team roles.

All team members still have traditional roles, e.g. developer, tester, etc.

Technical Roles Project Management Roles

Customer interface manager — responsible for Planning manager - responsible for tracking the

the interface to the customer or customer plan.

representative.

Design manager - responsible for the design Quality manager - responsible for tracking the

practices and quality. quality plan.

Implementation manager - responsible for Process manager - responsible for ensuring

iImplementation practices and quality. process discipline and for process improvement.

Test manager — responsible for test practices and | Support manager - responsible for ensuring that

quality. support needs are met and for configuration
management.

— PSP and TSP: Process for Performance
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The Team Leader’s Role

The team leader does not typically take one of the eight team roles.

The team leader’s job on a TSP team is to

guide the team in doing its work

takes the time to reach full consensus on all important issues
ensure that the team establishes high standards for the work
make the team accountable for problem solving

support the self-directed management concept

provide management support to the team and interface with management
for the team

protect the team so that it can concentrate on the project

PSP and TSP: Process for Performance
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The TSP Coach

TSP includes a coaching role to
help teams adopt the TSP and to
support continuous improvement.

The TSP coach is a

- facilitator
« independent observer

. process and measurement
expert

Without good coaching, teams do
not achieve their best performance.

o PSP and TSP: Process for Performance
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The TSP Base Measures

You can’'t manage what you can't
measure.

To help teams know where they stand,
every TSP project gathers and uses four
base measures.

Status reports are generated from these

data.

Size, effort, and defects are measured
exactly the same way as in the PSP.

Defects

Schedule

=== Software Engineering Institute | CarnegieMellon
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Managing Task Hours

Task hours are the hours that teams spend on planned tasks and do not
iInclude unplanned but necessary tasks like meetings, courses,
coordination, assistance, and handling mail.

When measured, tracked, and managed, the team can usually improve
task hours, but management can't.

1200.0
—e— Cumulative
Planned
Hours
1000.0 -
—=— Cumulative
Actual Hours
g 800.0
E 600.0 - Teams monitor actual vs. plan hours per
% week and for the cycle
s 400.0 \
TSP Week Summary - Form WEEK
20007 Name Consolidation Date
Team Voyager
00 T 2 o 9 o <+ < < & Status for Week & 11 Selected Assembly Cycle
é % é é Week Date 1/22/2007  SYSTE
g § q Plan/  Plan -
q Task Hours %Change Weekly Data  Plan Actual Actual  Actual
Week Baseline 660.8 Schedule hours for this week 51.0 48.1 1.06 2.9
Current 745.5 Schedule hours this cycle to date 344.0 395.0 0.87 -51.0
— PSP and TSP: Process for Performance
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Improving Task Hours

At Allied Signal average task hours Actual Task Hours per Week
per developer per week were
improved from 9.6 hours to 15.1 hours b AL
through quiet time, process u . 4 \s (I

documentation, more efficient i e 3 \/
meetings, etc. /\ /\4

This is equivalent to a 57% increase "
In productivity.

5

Task Hours

If you didn’t have such detailed N

information, would you even know that * |_| T ASTEhS Wk T
+57% —#-Ag TakHus- Frese

you had a problem? Or an 2]

opportunity for such dramatic ]

Improvement?

Source: Allied Signal

PSP and TSP: Process for Performance
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Reviews and Inspections Save Time

Xerox found that TSP quality management practices reduced the cost of
poor quality by finding and removing defects earlier when costs are lower.

1600

1200

Minutes

600

200

1400 -

1000 -

800 -

400 -

Defect Removal Time by Phase
1405
5 22 2 25 32
Design Design Code Code Unit System
Review Inspect Review Inspect Test Test
Removal Phase Source: Xerox
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Yield Management Reduces Effort, Cost, and
Schedule

From data on over 40 TSP teams, Intuit has found that

« post code-complete effort is 8% instead of 33% of the project
« for TSP projects, standard test times are cut from 4 months to 1 week

Testing time is reduced from four months to one month.

Non-TsP - [
TSP Development

Source: Intuit

o PSP and TSP: Process for Performance
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Process Performance

— PSP and TSP: Process for Performance
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Process Performance and the Business Case

The principal cost of introducing TSP are training costs and training time.

The principal tangible benefits are

lower development cost
shorter schedules

more functionality per release
improved productivity

lower defect density in both system test and in the delivered product

The principal intangible benefits are

improved work-life balance and staff retention

Improved customer satisfaction

PSP and TSP: Process for Performance
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Intuit Quality Improvement

TSP reduced defects found in system test by 60% over the previous two
releases of QuickBooks 2007.

Intuit has also recently reported a savings of $20M from a reduction in
customer support calls on QuickBooks 2007.

Source: Intuit

PSP and TSP: Process for Performance
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Intuit Productivity Improvement

By putting a quality product into system test Intuit improved productivity
and reduced cost while delivering 33% more functionality than planned.

Source: Intuit

PSP and TSP: Process for Performance
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Schedule Management -1

TSP teams routinely meet their schedule commitments.

They use earned value management, task hour management, and quality
management at the team and personal level to help manage schedule.

Teams monitor earned value per week
and cumulative earned value for the cycle

\

TSP Week Summary - Form WEEK
Name Consolidation Date 3/1/2007
Team Voyager
Status for Week  + 11 Selected Assembly Cycle
Week Date 1/22/2007 SYSTEM
Plan / Plan -
Task Hours %Change Weekly Data  Plan Actual Actual Actual Project End Dates
Earned value for this week 5.6 0.7 8.10 4.9 Baseline 3/19/2007
Earned value this cycle to date 43.8 22.0 1.99 21.8 Plan 3/26/2007
Predicted __ 7/30/2007.
\ J

PSP and TSP: Process for Performance
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Schedule Management -2

Intuit’s 2007 release of QuickBooks met every major milestone and
delivered 33% more functionality than planned.

First-time TSP projects at Microsoft had a 10 times better mean
schedule error than non-TSP projects at Microsoft as reflected in the
following table.

Microsoft Schedule Results Non-TSP Projects TSP Projects
Released on Time 42% 66%
Average Days Late 25 6

Mean Schedule Error 10% 1%

Sample Size 80 15

Source: Microsoft

— PSP and TSP: Process for Performance
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Work-Life Balance

People are your most important resource.
Finding and retaining good people is critical to long-term success.

Intuit found that TSP improved work-life balance, a key factor in job satisfaction.

Source: Intuit

PSP and TSP: Process for Performance
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Intuit TSP Survey Results

Improved work-life balance with TSP is reflected in job satisfaction
surveys.

m#S W% &'HS$

Source: Intuit

— PSP and TSP: Process for Performance

=== Software Engineering Institute | CarnegieMellon  Verae/Nichols Gaueng SPIN25-AugG09 45

© 2008-09 Carnegie Mellon University



TSP Symposium 2009

September 21-24, 2009

New Orleans, LA

http://www.sel.cmu.edu/tsp/symposium/

PSP and TSP: Process for Performance
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Questions

PSP and TSP: Process for Performance
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Contact Information

Jim McHale — [dm@sei.cmu.edu

Bill Nichols —wrn@sei.cmu.edu

— PSP and TSP: Process for Performance
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Additional Material

— PSP and TSP: Process for Performance
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Software Industry Quality Performance

The software industry is the only modern
high-tech industry that ignores quality until
test.

Most software defects are found in or after
test when defect removal costs are the
highest and the methods are the least
effective.

This strategy results in defective products
and unnecessary rework that inflates
development costs by 30% to 40% or more.

This strategy is also a principal cause of
unexpected delays, system failures, and
software security vulnerabilities.

=== Software Engineering Institute | CarnegieMellon
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Testing Coverage

Overload

Hardware

Configuration \ failure

///
/

o

Operator
error

Resource
contention

Data error

Unsafe and insecure
region = untested
(shaded red)
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Put a Quality Product into Test

Dr. Harlan Mills asked: “How do you Defects Rermoved by Phase
know that you've found the last defectin |
system test?”
“You never find the first one.” N
102*
If you want a quality product out of test,

you must put a quality product into test.

How do you put a quality product into
test? Yield Management.

PSP and TSP: Process for Performance
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TSP — CMMI for Process Performance

The Team Software Process (TSP) is a development process for engineering
teams.

TSP is based on many of the same concepts and principles as the CMMI.
Development teams that are using TSP

- are directly addressing 56% of CMMI practices through ML5 and nearly all of the
practices that apply to project teams.

- produce most of the work products for these practices.
« achieve the high-degree of process fidelity required for process institutionalization.

« have performance comparable to or better than published data on ML5
organizations.

o PSP and TSP: Process for Performance
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TSP Coverage of CMMI By Maturity Level

Unrated - out of scope
for TSP (e.g. GP 2.1
on policies)

Not addressed -
| project practice that

l TSP does not cover.

Partially addressed -
project practices that
TSP addresses with
some weakness of
omission

Supported -
organizational
practices that TSP
supports.

O m O = O

Directly Addressed -
TSP practices meet
the intent of the CMMI
specific practice (SP)
without significant
reservations.

PSP and TSP: Process for Performance
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Maturity and Performance

Achieving a high maturity rating doesn’'t guarantee
high performance.

Many people believe that when you achieve a high
maturity rating that high performance follows.

Unfortunately it doesn’t always work that way.

CMMI is a model of best practices, but...

« not ALL best practices are in the model.

« not all implementations of CMMI practices are
equal.

PSP and TSP: Process for Performance
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Mind the Gaps

TSP teams report high-performance
In organizations at all maturity levels.

Why?

Could there be de-emphasized
practices or gaps in CMMI as
compared to TSP?

Consider these TSP practices.

« Self-directed teams

« Coaching

« Personal Software Process (PSP)

« Integrated measurement
framework

« Comprehensive quality
management

Self-Directed
Teams

Comprehensive

Quality
Management

TSP
performance
factors

Integrated
Measurement
Framework

=== Software Engineering Institute
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What Do CMMI and TSP Have in Common?

Five ideas from a broad array of fields provided the original foundation for
the CMMI.

Planning, tracking, cost and schedule management
Requirements definition and configuration control
Process assessment

Quality management and continuous improvement

Evolutionary improvement

All of these same ideas found their way into the TSP except process
assessment.

PSP and TSP: Process for Performance

Software Engineering Institute | CarnegieMellon ~ Ver@e/Nichols Gauteng SPIN25-Aug:09 g

© 2008-09 Carnegie Mellon University



Other Shared Concepts

Commitment Process

« Commitments are visible.

« Commitments are made by those assigned to the work.
Empowerment

« Innovation depends on the participation of an empowered workforce.

« Knowledge work can only be managed and improved by the knowledge
workers themselves.

— PSP and TSP: Process for Performance
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CMMI — A Process Maturity Model

As a reference model of best practices, CMMI provides a process standard
for widely diverse development organizations.

The CMMI process standard reflects process maturity, which correlates
strongly with process performance — but does not guarantee it.

For official appraisal purposes (i.e. SCAMPI A), this process standard
represents a minimum set of practices; however it does not prohibit any
additional practices.

Because each organization’s goals are different, each organization makes
different choices when interpreting and implementing CMMI goals and
practices.

Some of these choices can be important with respect to process
performance.

PSP and TSP: Process for Performance
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TSP Advantages

Unlike other engineering methods or processes, TSP

- leads to positive change in the behavior of individuals, teams, and the
organization through an embedded change management strategy.

« improves performance, with quantifiable benefits, on first use.
e uses a project-by-project introduction strategy that pays for itself.
« Is a disciplined and agile approach to engineering.

- has been applied to a broad range of application domains and is scalable
from very small to large projects and teams.

IS adapted to your existing processes and methods rather than replacing
them.

— PSP and TSP: Process for Performance
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Reported Performance Benefits -1

Predictability

« Cost and schedule typically within 10%
Productivity

« Productivity improvements range from about 30% to 70%
Quality

« From 5X to 10X fewer defects found after code complete

« Time spent in system test reduced by similar amounts

- Up to 40% more functionality per release

o PSP and TSP: Process for Performance
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Reported Performance Benefits -2

Process Improvement
« ML1 to ML4 in 30 months

Work Life
« Eliminated fire drills and death marches
« Weekend check-ins reduced to 3%

« Weekend pizza slices served down from 12,000 per release to about 30

— PSP and TSP: Process for Performance
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TSP Implementation Features

— PSP and TSP: Process for Performance
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Self-Directed Teams

TSP consistently implements the concept of self-directed teams.

- The team builds its own plans, negotiating trade-offs with management.

« The team is committed, collectively and individually, to the plan because it
IS their own.

« Team members assume many well-defined responsibilities that a team
leader would otherwise normally handle.

The self-directed team does not replace or obsolete the team leader.
The team leader is still responsible

« to management, for communicating progress and issues, and for results.
« to the team, for communicating management issues, and for support.

 for dealing with the unexpected.

o PSP and TSP: Process for Performance
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Coaching

The TSP team leader functions, in many respects, more like a coach than
a traditional manager.

However, the role of TSP Coach is usually assumed by someone other
than the team leader.

« TSP launches and relaunches

« TSP checkpoints

 fine points of exercising team roles

« help with applying PSP and TSP principles in unusual situations

World-class athletes and musicians (and the teams and orchestras that
they play with) all benefit from professional coaching.

If you want to achieve your full potential, you need a coach.

o PSP and TSP: Process for Performance
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Personal Software Process (PSP)

The Personal Software Process (PSP) is a set of operational practices for
the individual software developer consistent with CMMI high maturity.

PSP was introduced in A Discipline for Software Engineering (Humphrey
1995). Terminology and learning approach are updated in PSP: A Self-
Improvement Process for Software Engineers (Humphrey 2005).

Over 3,000 developers have taken an official SEI PSP course sequence.

Most SEI-Certified PSP Developers are in the United States, India, or
Mexico.

Mexico has set a national goal to train 100,000 developers in PSP by
2013.

PSP and TSP: Process for Performance
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Integrated Measurement Framework

TSP uses a powerful, flexible set of measures (most of which are
iIntroduced in PSP) that provides the framework for

« Instrumenting existing processes

e project management

« team process evaluation and improvement

- personal process evaluation and improvement

The TSP measurement framework is, as far as we know, unique because
it is implemented by and primatrily for individual developers.

— PSP and TSP: Process for Performance
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Comprehensive Quality Management

Quality management on TSP teams begins before the project starts, in
PSP training.

Individuals are responsible for the quality of their components.
The team is responsible for the quality of its deliverables.

Quality is always quantified using the integrated measurement framework.

PSP and TSP: Process for Performance
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The TSP Base Measures

You can’'t manage what you can't
measure.

To help teams know where they stand,
every TSP project gathers and uses four
base measures.

Status reports are generated from these Size Effort
data.

Size, effort, and defects are measured
exactly the same way as in the PSP.

Defects Schedule

PSP and TSP: Process for Performance
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Schedule

Schedule is the most commonly used project
measure.

Schedule accuracy depends on granularity.

TSP schedule granularity is in hours, not days,
weeks, or months.

o PSP and TSP: Process for Performance
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Task Time as Effort

Effort is measured by time on task.

Tasks are always assigned a process
phase.

The TSP time measure is task hours,
l.e. the time spent on a project task,
minus interruption time.

Other non-project-task time during the
work week is important, but it does not
help you understand where you are.

TSP team members record their time
as they work, not at the end of the
day, week, or month.

=== Software Engineering Institute | CarnegicMellon
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Size

Size is a measure of the magnitude of the
deliverable, e.g. lines of code, function points,
pages.

TSP size measures are selected based on
their correlation with time.

TSP also uses size data to

« normalize other measures

« track progress

— PSP and TSP: Process for Performance
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Defects

Defects are the measure of quality in the TSP.

Any change to an interim or final work product,
made to ensure proper design, implementation, test,
use, or maintenance, is a defect in the TSP.

Defects are logged as they
are found and fixed.

Defect tracking takes place
throughout the process.

PSP and TSP: Process for Performance
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What the TSP Base Measures Provide

Sample of Derived Measures

Estimation accuracy (size and time)
Prediction intervals (size and time)
Time in phase distribution

Defect injection phase distribution
Defect removal phase distribution
Productivity

%Reuse

%New Reusable

Cost performance index

Planned value

Earned value

Predicted earned value

Derived Measures (continued)

Defect density

Defect density by phase
Defect removal rate by phase
Defect removal leverage
Review rates

Process yield

Phase yield

Failure cost of quality
Appraisal cost of quality
Appraisal/Failure COQ ratio
Percent defect free

Defect removal profiles
Quiality profile

Quiality profile index

=== Software Engineering Institute

Carnegie Mellon
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Project Management with TSP

With the TSP measurement framework, teams know exactly where they
stand in several dimensions.

« Schedule
 Resources
« Product quality
Teams use the data to
« manage their work
« anticipate and address problems early
« improve cost, schedule, and quality

The teams and their managers use the same data to manage the project
as illustrated in the following sample of TSP charts and forms.

— PSP and TSP: Process for Performance
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Sample of TSP Analysis Charts -1
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Sample of TSP Ana

lysis Charts -2
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Sample of TSP Analysis Charts -3
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Comprehensive Quality
Management

— PSP and TSP: Process for Performance
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Process Improvement and Quality

Process improvement begins with
Walter Shewhart (1891-1967).

Shewhart’s methods were first applied at Act Plan
the Western Electric Hawthorne Works
in Chicago in 1924,
These concepts were popularized by
Shewhart, Deming, and others during
WWII and are still in use today.
| Check Do
« process quality control

e control charts

assignable cause and chance-cause

PSP and TSP: Process for Performance
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Yield Management

The focus of yield management is to
produce high-quality output

- at every step of the process

« for all work products

Phase yield is the percentage of defects
that were found and fixed in a given
phase.

Process yield is the percentage of all the
defects that were found and fixed up to a
given phase.

Phase Yield
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80% /-\
0% /\\/
60% / \.
T 50%
o 4
S 40%
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20%
10%
0% T T T T T T T
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Yield Management Practices -1

Defect removal filters

« Every activity that finds and removes defects can be thought of as a defect
removal filter, e.g. reviews, inspections, compilers, static analyzers, etc.

« To clean up the software before test requires many such filters; TSP has
least seven.

To manage yield you must be able to measure it and track it.

« TSP quality plans include estimates of the number of defects injected and
removed at each phase.

« They also include injection and removal rates, review rates, phase time
ratios, and other quality indicators.

o PSP and TSP: Process for Performance
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Yield Management Practices -2

At test entry

« high yield in early phases is likely a positive indicator

- low yield is almost certainly an indicator of late poor quality

Yield can’t be accurately calculated until the product is used and retired.

To improve yield management you need early indicators that are
correlated with high yield, TSP has three such indicators:

« Review rates
« Quality profile

« Process quality index

o PSP and TSP: Process for Performance
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The Software Factory Floor

High yield can only be achieved by the development team.

To manage quality they must

be properly trained and motivated
be personally committed to producing a quality product
have control of their process

have the proper data to track quality

PSP provides the training, motivation, and commitment.

The TSP management style puts the team in control.

The TSP measurement framework provides the data.

PSP and TSP: Process for Performance
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Additional Material

— PSP and TSP: Process for Performance
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TSP In Practice

— PSP and TSP: Process for Performance
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Plan Execution -1

Tasks in personal task plans are ordered according to team priorities.
Developers adjust the order as needed and work ahead as needed.

Developers select a task planned for current week and begin tracking time.

PSP and TSP: Process for Performance
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Plan Execution -2

While working they also record When they are done they
- any defects they find - stop time tracking
- any risks they identify « mark task completed if done

: : e record size if the process step calls for it
e any process improvement ideas

— PSP and TSP: Process for Performance
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Monitor and Control the Plan: Script WEEK

Team members meet each week to

aSSesSs progress.

« Role managers present their

evaluation of the team’s plan and

data.

- Goal owners present status on

product and business objectives.

« Risk owners present status on risk

mitigation plans and new risks.

« Team members present status on

their plans.

Plan deviations are addressed each

week.

Significant deviations like new
requirements trigger a replan.

Performance Data Reviewed

Baseline Plan Value

Plan Value

Earned Value

Predicted Earned Value
Earned Value Trend

Plan Task Hours

Actual Task Hours
Tasks/Milestones completed
Tasks/Milestones past due
Tasks/Milestones next 2 weeks
Effort against incomplete tasks
Estimation Accuracy

Review and Inspection Rates
Injection Rates

Removal Rates

Time in Phase Ratios

Phase and Process Yield
Defect Density

Quiality Profile (QP)

QP Index

Percent Defect Free

Defect Removal Profile

Plan to Actual Defects Injected/Removed

=== Software Engineering Institute
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Form Week -1

Teams use Form Week to review status at their weekly meetings.

TSP Week Summary - Form WEEK

Name Consolidation Date 3/1/2007
Team Voyager
Status for Week : 11 Selected Assembly Cycle
Week Date 1/22/2007  SYSTEM
Plan / Plan -
Task Hours %Change Weekly Data  Plan Actual Actual Actual Project End Dates

Baseline 660.8 Schedule hours for this week 51.0 48.1 1.06 2.9 Baseline 3/19/2007

Current 745.5 Schedule hours this cycle to date 344.0 395.0 0.87 -51.0 Plan 3/26/2007

%Change 12.8% Earned value for this week 5.6 0.7 8.10 4.9 Predicted 7/30/2007

Earned value this cycle to date 43.8 22.0 1.99 21.8
To-date hours for tasks completed 163.9 3145 0.52
To-date average hours per week 31.3 35.9 0.87
EV per completed task hour to date 0.134 0.070
Baseline or
Re- Plan Actual EV or Committed Date Plan Date and Slip Date and Predicted Date

Assembly Phase Task source Hrs. Hrs. PV CPI and Week Week Week and Week
OPEN MILESTONES ] ] [ [
CD Mag PEG Window MGMT CD Mag PEG Milestone ne 0.0 0.0 12/4/2006 4. 1/8/2007 9 1/29/2007 12 1/29/2007. 12
CD Mag PEG a MGMT Complete Mag PEG Milestone bf 0.0 0.0 0.0 1/8/2007 9 1/1/2007, 8 1/22/2007 11 1/29/2007. 12
INTEG Mag Ul FW MGMT Complete Mag Ul PEG Milestone bf 0.0 0.0 0.0 2/5/2007, 13 1/22/2007 11 2/12/2007 14 3/52007. 17
INTEG Mag Ul FW MGMT Test Mag Ul TES On Target ne 10.0 0.0 3/12/2007 _ 18 3/12/2007 18 4/2/2007 21 5/21/2007 28
INTEG Mag Ul FW MGMT Test Mag Ul TES On Target Milestone ne 0.0 0.0 3/12/2007 _ 18 3/12/2007 18 4/2/2007 21 5/21/2007 28
INTEG Mag Ul FW MGMT Test Mag Ul TES On Target bf 10.0 0.0 0.0 3/19/2007 _ 19 3/5/2007, 17 3/26/2007 20 7/22007. 34
TASKS COMPLETED IN WEEK 11 ] ] [ [
CD Mag PEG Frame PM CD Mag Ul FW Frame Phasel PM bf 0.0 0.4 0.0 0.00 12/4/2006 4. 12/18/2006 6 | 1/23/2007. 11
Mag General MGMT Mag Initialization bf 0.0 1.9 0.0 0.00 | | 12/18/2006 6 | 1/22/2007 11
Mag General DLDR Mag Initialization DLDR phase 1 bf 0.0 0.0 0.0 12/4/2006 4. 12/18/2006 6 | 1/23/2007. 11
CD Mag PEG Frame PM CD Mag Ul FW Frame Phase2 PM bf 0.3 0.0 0.0 12/4/2006 4. 12/18/2006 6 | 1/23/2007. 11
CD Mag Ul FW Flow PM CD Mag FW Flow PM bf 0.1 0.1 0.0 0.98 12/4/2006. 4 12/18/2006, 6. 1232007 11
CD Mag Ul FW Flow bf 0.0 0.0 0.0 12/18/2006 6 12/18/2006 6 | 1/23/2007 | 11
CD Mag PEG Window Builde CODEINSP = CD Mag PEG Window Builder CODEINSP = nm 0.3 1.0 0.0 0.25 12/4/2006 4. 1/1/2007, 8 | 1/25/2007. 11
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Form Week -2

The top of form Week displays a summary of current status for any week

up to the current week.

TSP Week Summary - Form WEEK

Name Consolidation Date 3/1/2007
Team Voyager
Status for Week  + 11 Selected Assembly Cycle
Week Date 1/22/2007  SYSTEM
Plan / Plan -
Task Hours %Change Weekly Data  Plan Actual Actual  Actual Project End Dates
Baseline 660.8 Schedule hours for this week 51.0 48.1 1.06 2.9 Baseline 3/19/2007
Current 745.5 Schedule hours this cycle to date 344.0 395.0 0.87 -51.0 Plan 3/26/2007
%Change 12.8% Earned value for this week 5.6 0.7 8.10 4.9 Predicted 7/30/2007
Earned value this cycle to date 43.8 22.0 1.99 21.8
To-date hours for tasks completed 163.9 314.5 0.52
To-date average hours per week 31.3 35.9 0.87
EV per completed task hour to date 0.134 0.070
= PSP and TSP: Process for Performance
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Form Week -3

The bottom half of Form Week displays the status of open milestones,
tasks completed in the selected week, and tasks due in the next two

weeks.

3/5/2007 17

7/2/2007 34

Baseline or
Re- Plan Actual EV or Committed Date Plan Date and Slip Date and Predicted Date
Assembly Phase Task source Hrs. Hrs. PV CPI and Week Week =~ Week and Week

OPEN MILESTONES ] | [
CD Mag PEG Window MGMT CD Mag PEG Milestone ne 0.0 0.0 12/4/2006 4. 1/8/2007| 9 _ 1/20/2007 12 1/29/2007 _ 12
CD Mag PEG a MGMT Complete Mag PEG Milestone bf 0.0 0.0 0.0 1/8/2007 9 1/1/2007 8. 1/22/2007 . 11 1/29/2007 12
INTEG Mag Ul FW MGMT Complete Mag Ul PEG Milestone bf 0.0 0.0 0.0 2/5/2007. 13 1/22/2007, 11 __ 2/12/2007 _ 14
INTEG Mag Ul FW MGMT Test Mag Ul TES On Target ne 10.0 0.0 3/12/2007 18 3/12/2007 _ 18 4/2/2007 21 5/21/2007 28
INTEG Mag Ul FW MGMT Test Mag Ul TES On Target Milestone ne 0.0 0.0 3/12/2007 18 3/12/2007 18 4/2/2007 21 5/21/2007 28
INTEG Mag Ul FW MGMT Test Mag Ul TES On Target bf 10.0 0.0 0.0 3/19/2007 19 3/5/2007 17 3/26/2007 20

TASKS COMPLETED IN WEEK 11 | [ | 1
CD Mag PEG Frame PM CD Mag Ul FW Frame Phasel PM bf 0.0 0.4 0.0 0.00 12/4/2006 4 12/18/2006 6 | 1/23/2007 11
Mag General MGMT Mag Initialization bf 0.0 1.9 0.0 0.00 || 12/18/2006 6 || 1/22/2007 11
Mag General DLDR Mag Initialization DLDR phase 1 bf 0.0 0.0 0.0 12/4/2006 4 12/18/2006 6 || 1/23/2007 11
CD Mag PEG Frame PM CD Mag Ul FW Frame Phase2 PM bf 0.3 0.0 0.0 12/4/2006 4 12/18/2006 6 | 1/23/2007 11
CD Mag Ul FW Flow PM CD Mag FW Flow PM bf 0.1 0.1 0.0 0.98 12/4/12006 4 12/18/2006| 6 | 1/23/2007 11
CD Mag Ul FW Flow bf 0.0 0.0 0.0 12/18/2006 6 _ 12/18/2006| 6 | 1/23/2007 11
CD Mag PEG Window Builde CODEINSP ~ CD Mag PEG Window Builder CODEINSP  nm 0.3 1.0 0.0 0.25 12/4/2006 4 1/1/2007 8 | 1/25/2007 11
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Reporting to Higher Level Management: Script STATUS

The team presents status to
management and the customer at
specified intervals.

« weekly, bi-weekly, monthly
Project status

- earned value and projection
« task hours
« milestones planned/completed

« product quality indicators
Project risks

« status of existing risks

« newly-identified risks
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Cyclic Improvement: Script PM

A postmortem is performed at the

end of each cycle and the end of the

project.

The goal of the PM is improvement!

The PM includes

- Baseline evaluation of the CM
system and the product

« Plan evaluation

« Quality performance

« Planning data evaluation
« Process evaluation

- Stakeholder survey

« (Goals evaluation

 Risk evaluation

Outcomes

Improvements to CM system and the
product baseline configuration
Improvements to the estimating,
planning, tracking, and control
processes and metrics.
Improvements to the quality
management processes

Updated historical data

List of existing and new process
improvement proposals for the next
cycle or project

Stakeholder feedback on performance
against objectives

Status report on progress against
management goals and objectives
Status report on risks and mitigations
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Introducing TSP In an
Organization

— PSP and TSP: Process for Performance
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CMMI ‘Level’ Approach vs. TSP ‘Viral’ Approach

Combine the two approaches for the fastest results!

<

U

Organizational-Based Improvement - CMMI

Departments

U

Organization

U

Departments

Departments

——
!

Departments

@ et @

Project-Based
Improvement - TSP
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Selecting Pilot Projects

Pick 3 to 5 medium-to large-sized pilot projects.
« 810 15 team members
« 41to 18 month schedule
« Software-intensive new development or enhancement
« Representative of the organization’s work

- Important projects

Select teams with members and managers who are willing to participate.

Consider the group relationships.
« Contractors
« Organizational boundaries

 Internal conflicts

o PSP and TSP: Process for Performance
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Appropriate Training — A Key to Success

Participant

Executives and senior
management

Course

TSP Executive Strategy Seminar

Notes

1 day + optional ¥z day strategic planning session.

Middle and first-line
managers

Leading Development Teams

3 days

Software developers

PSP Fundamentals

5 days (EDS uses Inner Workings version)

PSP Advanced 5 days (optional)
PSP | 5 days
PSP II 5 days

(Alternative to PSP Fundamentals and
Advanced)

Other team members

Introduction to Personal Process

2.5 days (to be retired in 2009)

TSP Team Member Training

2.5 days (will replace Introduction to Personal Process
in 2009)

Instructors PSP Instructor Training 5 days
Pre-requisite training: PSP Fundamentals and PSP
Advanced or PSP | and PSP I

Coaches TSP Coach Training 5 days

Pre-requisite training: PSP Fundamentals and PSP
Advanced or PSP | and PSP I
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Deployment Timeline

TSP Executive Strategy Seminar

Leading Development Teams

PSP Fundamentals

Launch Initial Teams

Cycle Postmortem for Initial Teams

Re-launch Initial Teams

Train instructors and coaches

Project Postmortem for Initial Teams

Phase Il through Phase N — Train and

launch several teams. u = W

The training schedule can be compressed to as short as one month for a
faster start.

The gating factor for most organizations is the availability of projects.

SEI recommends training internal coaches as soon as possible.

o m— PSP and TSP: Process for Performance
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CMMI Maturity Levels and Categories

Process Project Engineering Support
Management Management
ML5 | OID CAR
ML4 | OPP QPM
ML3 | OPF IPM REQD DAR
OPD RSKM TS
OoT Pl
VER VAL
ML2 PP REQM CM
PMC PPQA
SAM MA

PSP and TSP: Process for Performance
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Notable TSP Strengths at ML2/3

Process Project Engineering Support
Management Management
ML3 | OPF IPM RD DAR
OPD RSKM TS
oT Pl
VER VAL
ML2 PP REQM CM
PMC PPQA
SAM MA

Source: Mapping TSP to CMMI , CMU/SEI-2004-TR-014
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