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Discipline, Agility, and Perplexity
Main Points

A What is discipline?

A What is agility?

A The changing software environment
A Sources of perplexity

A Overview of plardriven methods

A Overview of agile methods

A Finding middleground
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What Is Discipline?

A The first sentence of the book: ,;- '

L L
-
!

AG5AaOALIAYS Aa (GKS F2dyRFIUAZY
A The use of natural talent alone will lead to inconsistent
successes at best

A The discipline of adhering to welkfined engineering
processes can lead to lowigrm professional consistency

A Discipline provides a common and predictable organization
of processes for an individual or team

A Provides strength and comfort in difficult circumstances
A Can spend a month or more planning before development
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Examples of Discipline
PlanDrivenMethods

A Capability Maturity Model Integration (CMMI)
A Capability Maturity Model for Software (SGMM)
A Personal Software Process (PSP)

A Team Software Process (TSP)

A Cleanroom
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What is Agility?

A Agility is the counterpart of discipline

A Applies memory and experience to adjust to new
environments

A Reactive and adaptive
A Promotes invention and creativity
A Discipline without agility leads to bureaucracy and stagnatior

A Agility without discipline is the boundless enthusiasm of a
startup company before it has to turn a profit

A May only plan for days or hours before starting development
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Examples of
Agile Methods

A Scrum

A Adaptive Software Development (ASD)
A Lean Development (LD)

A Crystal

A Extreme Programming (XP)
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The Changin§oftware Environment

A Software systems are growing in size and complexity
A Off-the-shelf components are playing greater roles
A Requirements are changing increasingly rapidly

A Software marketplaces are crowded
A Quality and usability are more critical to success

A Clients are demanding increasingly aggressive development
timetables due to competition

A How do these things impact the effectiveness of different
development methodologies?
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Sources of Perplexity 7‘7
o

?

A Multiple definitions
A GRAAOALI AYyS>¢ Gl IAfAGEZE | yR al
A Method misuse

A Overgeneralization
A Agile: XP, Disciplined: S&@MM/CMMI

A Claims of universality
A Both sides are guilty. No silver bullet!

A Early success stories
A Purist interpretations

Balancing Agility and Disciplin@ Guide for the Perplexed: Boehm & Turner13



Overview of PlarDriven Methods
1 of 5

ACKS GUNIYRAGAZ2YVIT €
A History:

A Developed concurrently by the US Dept. of Defense, IBM, Hitachi,
Siemens, and others in the 1970s

A Satellite, spacecraft, and missile developmesguired the
coordination oflarge numbers of interoperating components not
necessarily produced by a single company or growpookers

A Goal was to reduce chaesd lead to more predictable results

A Based on systems engineering and quality disciplines taken from
other engineering fields
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Overview of PlarDriven Methods
2 of 5

A Originally a waterfall process with extensive
documentation

A Requirementsy AnalysisA DesignA CodingA TestingA
Operation

A Move to next phase only after the preceding phase is verified
A More recent variations allow for incremental and iterative
development, but still with extensive documentation

A Definition and management of processes is key

A Detailed plans, workflows of prescribed activities, roles &
responsibilities, and descriptions of intermediate work products
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Overview of PlarDriven Methods
30of5

A Important plardriven concepts:

Process capabilitg ability of a process to produce planned results
Organizational maturityc a measure of process capability
Process improvement activities to improve process capability
Process groupg facilitators of a process within an organization

Risk management an organized process to identify, assess, and
guantify risks, and a plan to prevent or handle each one

Validation ¢ confirms that the requirements are right
Verification ¢ confirms that you are building to requirements

Software system architecture a definition of components,
connectors, and constraints to satisfy stakeholder needs

o Io Po o Do Io Do Ix
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Overview of PlarDriven Methods
4 of 5

A Standardization provides repeatability
A Personnel can move between projects without much retraining
A Loss of key personnel will not doom a project

A Management support and organizational infrastructure is
required
A Bestcharacterized today by the SGMM

A A road map of activities and practices to guide an organization
through the software development process

A Gained prominence in the late 1980s and early 1990s
A Evolvednto CMMI
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Overview of PlarDriven Methods
50f5

A Other disciplined/plardriven methodologies:

A Military standards¢ DoDSTDB2167, MIE1521, MIESTDBD498, Ml
ST>499B

A General process standardsEIA/IEEESTB016, ISO 9000, ISO
12207, 1SO 15504

A Software factoriesc Used by Hitachi and GE to achieve early
defect reduction

A Cleanroom¢ Used by IBM and Harlan Mills, has matsed
verification

A PSP/TSP Used by SEI and Watts Humphrey, PSP advocates self
measurement, TSP is for teams
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Overview of Agile Methods px
1of 9 o

A Internet-based economy demands speed dlexibility

A Programmingiewed asa craft rather thara mechanical,
Industrial process

A Agile processes have ledscumentation, shorter cycle
times, close customer involvement throughout the
process, and an overall adaptive mindset

A ¢&Chaordié ¢ the unification of chaos and order in a way
GKFO OFyQli 0S YI ylpb&eBsesd & (i N
A Widely adopted in the 2000s ar2d10s
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Overview of Agile Methods
20f9

A Bestcharacterized by the Agilanifesto, published by the
Agile Alliancen 2001

A Four core values of the Agile Manifesto:
1. Individualsand interactionsover process antbols
2. Working software over comprehensivelocumentation
3. Qustomercollaborationover contractnegotiation
4. Respondingto changeover following golan
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Overview of Agile Methods
30f9

A Twelveprinciples of the Agile Manifesto:

1.

Satisfy customer through early and continuous delivery of
software

Welcome changing requirements, even late in development

Deliver working software frequently; weeks or months between
delivery, but preferably weeks

Business people and developers must work together daily

Build projects around motivated individuals; support and trust
them

Faceto-face conversation is the most effective communication
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Overview of Agile Methods
4 of 9

7. Working software is the primary measure of progress

8. Workat a sustainable pace

9. Continuous attention to technical excellence and good design
10. Simplicity is essential

11. Selforganizing teams produce the best architectures,
requirements, and designs

12. At regular intervals, the team reflects on how to be more
effective, then adjusts accordingly

A Three areas of practices to enact the Agile Manifesto:
Communication, Management, and Technical
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Overview of Agile Methods
50f9

A A truly agile method must include all of the following
attributes:
A Iterative ¢ Multiple development cycles
A Incrementalc Not all features are worked on at once
A Seltorganizingg Teams determine the best way to handle work

A Emergence; Processes and work structures are determined
during the project rather than before

A Anything less would be a lightened pldriven process,
rather than an agile methodology
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Overview of Agile Methods
6 of 9

A Requires close customer involvement throughout
development

A Requires a critical mass of knowledgeable and motivated
team members

A Agile methodologies have mostly been used on projects
with five to ten team members

A There is skepticism that pure agile methodologies can be
used effectively with large, complex, or safetytical
software systems.
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Overview of Agile Methods
/0f 9

A Important agile concepts:
Embracing change It allows for more creativity and quicker value

Fast cycle/frequent delivery, Many short releases force feature
prioritization, quick value, and speeds emergence of requirements

Simpledesigr, ! DbL 6, 2dz ! NBYy QU D2Ay3
Inevitable, so planning for future features is unproductive
Refactoringg Improving software without changing its behavior

Pair programming; Two programmers, one computer; forced
collaboration

Retrospectiveg Postiteration review of effectiveness
Tacitknowledgec Ly Sl YaQ YAYR&a AyaoaSlF
Testdriven developmentg Writing tests before and during coding

o Io Po  Io Do o Do Do

Balancing Agility and Disciplind Guide for the Perplexed: Boehm & Turner25



Overview of Agile Methods
8of 9

A Agile development methodology examp&crum

Scrum: 15-minute daily meeting.
Team members respond to basics:

Sprint Backlog: Backlog 1. What did you do since last Scrum meeting?
Feature(s) items 2. Do you have any obstacles?
assigned expanded 3. What will you do before next meeting?
to Sprint by team
i New functionality
) is demonstrated at
Product Backlog: end of Sprint

Prioritized product features
desired by the customer

Figure 1-2 Example Agile Process Flow
(Scrum—Source: ControlChaos.com)
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Overview of Agile Methods
90f9

A Other agile development methodologies:

A XPc A fairly rigorous process that expects twelve specific
practices to be followed, including pair programming

A ASDc Uses featurebased planning, iterative development,
customer focugyroup reviews, and a collaborative management
style

A Crystalct NSFAONAOSa RAFTFSNBYG f S@STt
the size of the team and criticality of the project

A FDDc A lightweight process that establishes an overall object
architecture and features list, then desighg-feature and builds
by-feature
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1 of 3

A Home grounds are:

A Plandriven ¢ Large, complex systems, often safetjtical or
requiring high reliability. Requirements are stable and the
environment predictable.

A Agilec Systems and development teams are smaller, customer
and users are readily available, and the requirements or
environment are volatile.

A Successful, sustainable software development requires
both discipline and agility
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Finding Middle Ground
2 0of 3

A Traditional environments need to react faster and stay
relevant

A However the necessity of discipline remains, as software
systems continue to grow in size and complexity

A Management should choose the development
methodology for a project, based on:

A the characteristics of the project
A the size and capability of the development team
A and its environment, such as budget, schedule, and criticality

Balancing Agility and Disciplin@ Guide for the Perplexed: Boehm & Turner29



Finding Middle Ground
30f 3

A Risk is the key

A schedule slip, cost overrun, technical failure, etc.

A Risk analysis can reveal the best methodology to choose
for a project

A Ask the following about every potential development
process: Is it riskier for me to apply more of this process or
less of it?

A Analyzing risk in that way can lead to effective hybrid
methodologies that balance discipline and agility
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Contrasts and Home Grounds

A What software project characteristics can be used as

comparison points for the performance of agile vs. plan
driven methodologies?

A Four primary project characteristics to consider:
A Application characteristics
A Management characteristics
A Technical characteristics
A Personnel characteristics
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Project Application Characteristics

A Primary Goals
A Agilec Rapid value and responsiveness to change
A Plandriven ¢ Predictability, stability, and high assurance

A Size
A Agile¢ Small to medium teams, relatively small applications
A Plandriven ¢ Large projects

A Environment

A Agile¢ Turbulent, highchange environments

A Plandriven ¢ Requirements can mostly be determined in
advance, and they remain relatively stable
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Project Management Characteristics

A Customer Relations
A Agilec Dedicated, fuktime, onsite customer representative
A Plandriven ¢ Up-front contract negotiation

A Planning and Control
A Agilec 20% of time spent planning, often done as a group
A Plandriven ¢ Heavy documentation provides coordination

A Project Communication
A Agile¢ Tacit knowledge, fac®-face communication
A Plandriven ¢ Documented knowledge, written communication
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Project Technical Characteristics

A Requirements
A Agilec Adjustable, informal stories, prioritized by customer
A Plandriven ¢ Stable, complete, consistent, traceable, testable

A Development
A Agilec Simplest possible design for current requirements/YAGNI

A Plandriven ¢ Big Design Up Front (BDUF) to accommodate
foreseeable change

A Testing
A Agilec Tests developed before code, testing is incremental

A Plandriven ¢ Early focus is on consistent and testable
requirements and architecture, for later automated testing
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Project Personnel Characteristics

A Customers

A Agile¢ CRACK customer representatives (Collaborative,
Representative, Authorized, Committed, and Knowledgeable)

A Plandriven ¢ Also require CRACK customer reps, but nottifuk
A Developers

A Agilec Universally talented, communicative, motivated
A Plandriven ¢ Needs top people for design, lesapable can build

A Culture

A Agile¢ Dev team likes wide freedom to define and solve problems
A Plandriven ¢ Dev team prefers clear policies and procedures
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Common Misconceptions
PlanDrivenMethods

A Uniformly bureaucratic
A Realityc Too much bureaucracy is bad for software development

A Documentation guarantees compliance
A Realityc Not necessarily

A Can succeed with lack of talented people
A Realityc Can succeed with a smaller % of talented people

A High process maturity guarantees success
A Realityc Documented plans provide a safety net

A Works with both foreseeable and unforeseeable change
A Realityc Works best with foreseeable change
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Common Misconceptions
Agile Methods

A No planning
A Realityc Planning is tacit and fade-face

A All team members must be talented
A Realityc A critical mass must be highly talented

A Eliminates the cost of change
A Realityc Reduces the cost of change

A YAGNI is universally safe
A Realityc Risky for foreseeable change
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Five Critical Project Factors

A Sizec How big is the project? How big is the dev team?
A Criticalityc What is the risk of undeperforming?

A Dynamisnt;, Are the requirements stable or dynamic?
A Culturec Does the dev team thrive on chaos or order?
A Personnek What % of the dev team are experts?
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Project Polar Chart

Personnel
(% Level 1B) (% Level 2 and 3)
40 1 15
30 + 20
20 + 25
Criticality : Dynamism
(Loss due to impact of defects) P (% Requirements-change/month)
Many 0 T 35
Lives Single _ 5
Life Essential
Funds Discretionary
Funds Comfort
Size
(Number of personnel) Culture

(% Thriving on chaos vs. order)

Figure 2-2 Dimensions Affecting Method Selection
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Project Polar Chart Explained

A Sizec Focuses on the size of the dev team

A Criticalityc Maximum impact to customer of project failure

A Dynamisnt, % of requirements expected to change per mont
A Culturec % of dev team that thrives on chaos (vs. order)

A Personnek % of dev team at different levels of competency

A Requires an analysi$ each dev team member, using a modified
GSNERAZ2Y 2F !t A&adGl AN / 2 Oindeczhiddiani
(the same Cockburn from the foreword of this book)

A More details on the next slide
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Cockburn Levels of Development
Personnel (Modified)

A Level X Can revise/break a software method to fit a new
situation

A Level Z Can tailor a software method to fit a new situation

A Level 1A With training, can perform optional/discretionary
software method steps

A Level 1B With training, can perform required/procedural
software method steps

A Level-1 ¢ May have technical skills, but unwilling or unable to
collaborate or follow software methods
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Project Polar Chart Revisited

Personnel
(% Level 1B) (% Level 2 and 3)
40 + 15
30 + 20
20 + 25
Criticality : Dynamism
(Loss due to impact of defects) P (% Requirements-change/month)
Many 0 T 35
Lives Single _ 5
Life Essential

Funds Discretionary
Funds Comfort

Size
(Number of personnel) Culture
(% Thriving on chaos vs. order)

Figure 2-2 Dimensions Affecting Method Selection
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A Day In the Life

A2 KId R2Sa A0 a7z
with agile and disciplined methods?

A Example development project is a tool that processes a
complex sales reporting and inventory management file
A Estimated at 20 KLOC and 8 months duration

A Example methods to develop that project:
A Disciplined; ateamusing the PSP/TSP method
A Agilec a team using the XP method

A Example days in each method:
A Typical day

A Crisis day
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More Detalls on Each Team
Disciplined (PSP/TSP) Teainof 2

A Team Size 9 team members

A Method Trainingg 3-week course for all team members;
additional *week course for two team members

A Cockburn Level SkillsTwo level 2:; Five level 1A: Two level 11
A Project Roleg Each team member has a different role

A Team Leader A Quality/Process Manager

A Programmer/Analyst A Support Manager

A Implementation Manager A Customer Interface Manager
A Planning Manager A Test Manager

A Design Manager
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More Detalls on Each Team
Disciplined (PSP/TSP) Teaihof 2

A
A

Toolsg Web-based software for PSP/TSP data collection and reporting

Office Layout¢ Each developer has their own office or cubicle, and their
own computer. One cubicle is reserved for a dedicated testing computer.
A conference room is available.

Project Planning

A Project started with a four day planning session including all team
members.

A 180 separate tasks identified and planned.
A Process documentation rules relaxed some for the prototyping phase

Project Statug In third month. A prototype has been demonstrated to
management, but nothing has been delivered to the client. Integration
testing for the first phase is scheduled to begin in one week.
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More Detalls on Each Team
Agile (XP) Teamml of 2

A Team Size Also 9 team members

A Method Trainingg 1-week course for two team members;
semtformal inhouse training for the rest of the team

A Cockburn Level SkillsTwo level 2;: Seven level 1A

A Project Roles
A Coach; 1 team member
A Customerc 1 team member
A Testerc 1 team member
A Trackerc 1 team member
A Programmerc 5 team members (this is the main role in XP projects)
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More Detalls on Each Team
Agile (XP) Team?2 of 2

A
A

A

Tools¢ Automated tool to support testing

Office Layoutg¢ Open bullpen, with whiteboards and workstations for pair
programming. Limited private space is provided. A comfortable lounge
room Is stocked with refreshments.

ProjectPlanning

A Project started with a one day exploration session, followed by a two
day planning session.

A Story cards are documented and prioritized, two week iterations are
planned.

A Tasks are identified from stories and assigned.

Project Status; Second iteration release is due next week. First release
contained two less stories than planned, but customer is happy.

Balancing Agility and Disciplin@ Guide for the Perplexed: Boehm & Turner49



Disciplined (PSP/TSP) Typical Day

A
A

o o o Do D>

8:30amc¢ Organizational staff meeting

9-10:30am¢ Unit test developmentPersonal code review with detailed
logging of all defects and {ihve-minute tracking of time spent on the
task;Divisional strategic planning meeting; Review of project metrics to
look for problems such as too much time spent coding vs. time spent
designing, or too many lines of code being reviewed per hour.

11am12:30pm¢ More metric review to prepare for workshop on next
project cycle; Continual tthe-minute tracking of project task time.

1-4:30pm¢ Detailed design inspection, with number, severity, and
location of defects documented.

2-3pm ¢ Customer meeting
3-4pm ¢ Integration testing meeting

4:30-5:30pm¢ Team status meeting including Role Report, Risk Report,
Goal Report, and Customer Repad®© (1 dz € LINRP 2SO0 @St
calculated from cumulative metrics is compared to the planned value.
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Agile (XP) Typical Day

A 8:30amc Standup status and planning meeting; everyone in a circle

A 9-10:30amc Pair programming, with test cases developed before
coding; Customer meeting to discuss requirement changes using
mockups; Verifying availability of funding for completion bonuses

A 11am12:30pmc Programmers decide to perform a spike (narrow but
deep coding experiment); Refactoring to accommodate requirement
changes

A 1:303pmc Testing design with customer; Testing; Documentation of
test design; Pair programming; Refactoring; Prototype review with
customer

3:30-5pm ¢ Testing; Documentation of test results; Code corrections

5-5:30pm¢ Team status meeting in the lounge; Documentation of
progress

A
A
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Disciplined (PSP/TSP)
Qisis Day '

A

Crisis¢ On Friday, customer CEO requests
complex new report due on Wednesday.
Changes required to multiple code modules, the database, and two GUI:
9amc¢! aaA3dyyYSyida FINB YIRS G2 SaidAayl
change in time; Four hours given to complete those assignments

1pm ¢ Team determines based off of their productivity metrics that they
can complete the change in time if the next release can be delayed,;

Customer agrees; Design tasks begin, and go smoothly due to UML tool
and an original architecture which had anticipated a change like this

5pm ¢ Several teams members are assigned to work the weekend to
update various project documentation like plan documents, earned
value system, and test plans and procedures

Balancing Agility and Disciplin@ Guide for the Perplexed: Boehm & Turner52



Agile (XP) Crisis Day

A Crisisc On Friday, customer CEO requests
complex new report due on Wednesday.
Changes required to multiple code modules, the database, and two GUI:

9am¢ Team works out theeplanningstrategy at their daily standup
meeting; Assignments are made to write and estimate tasks

10:30am¢ Team reconvenes to discuss the impact of the changes, works
with customer to reduce the number of stories in the current release

11amc Pair work on writing tests for the new features

1pm ¢ Pair programming to add new features, and to undo partially
completed stories that are moving to the next release; Automated testing
tool identifies errors that propagate to other parts of the system

A 5pm¢ Team determines they will finish in time; no weekend work needec

Do o To D>
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A Day In the Life Summar
Differences

A Projecttrackingmetrics

A PSP/TSP measures detailed metrics for process control, quality, and
performance

A XP metrics are for estimating progress/scheduling
A Process prescription detail
A PSP/TSP has many detailed roles, scripts, forms, and exit criteria
A XP has some strict practices but few overall guidelines
A Reporting
A PSP/TSP has reports for nearly every task and phase
A XP reports are more informal and related to scheduling
A Customer interaction
A PSP/TSP is formal/contractual
A XP is cdocated/collaborative
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A Day In the Life Summary

Similarities

A Both have specific team roles ar
responsibilities

A Both have iterative planning and execution cycles

A Both require documentation, such as performance
measurement to support estimation

A Both require test development before coding

A Both support pushing back against unreasonable customer
requirements when necessary. In other words, they support
having the preparedness and courage to manage customer
expectations appropriately, in order to meet schedules and
keep failure rates low.
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Expanding the Home Grounds:
Two Case Studies

A How can methods be combined?

A Case study & Lease management
A Using plardriven techniques to scale up an agile method

A Case study 2 CCPDR
A Using agile techniques to streamline a traditional pthiven
method
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Lease Management
Case Study 1

A The project was an enterprise resource solution for the
leasing industry

A 1000 story cards, 500 KLOC

A 50 team members (30 developers, 20 customer domain
experts) writingn J2EE

A Used a traditional plariven development method for
the first 18 months. Found it ineffective for this project.

A Switched to XP method, and used that for the next 3 years
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Lease Management
Polar Chart

rr
Personnel
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Lease Management
Three Issuelnplementing XP

A The team recognized and resolved three main issues with
using the XP method for their project

Alssuelg¢ KS STF2NI G2 RS@St 2LJ
stories increased with time and the number of stories

A Issue2 ¢ Trustingpeople to get everything done on
GAYS gl a AYyO2YLI GAO0ES A0
schedule

Alssue3¢c{ A YL S RSaA3dy |[yR ! Dt
to the large project
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Lease Management
Issue I¢ Tacit Knowledg@roblems

A Tacit knowledge was a difficult approach to maintain with:

A The large size of the projechanging a lease involved working
with 100 objects.

A Changing personnel. Developers changed between iterations.
A Time to develop a story card increased in later iterations

A Also in later iterations, functions would pass their
Individual tests, but often fail integration testing

A Solution- More highlevel architectural planning needed;
but it can still be modified at any stage of development
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Lease Management
Issue & Schedule PressuReoblems

A/l dzZa2YSNI NBLINSaSyill 6AgdSa 6S
understand end user needs

ACKS UAYS ySOSaalNE FT2N AYy(dS
for

A Schedule pressure side effects:

A Work went undone because all hoped someone else would do it
A G¢N)F ISReé 27T cBakely enoghviivne fgrassigned
work, so no one sees to the common need

A Solution¢ More precise list of tasks created for each story
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Lease Management
Issue X Simple Design & YAGNI Proble

A Constant refactoring due to new invoice format
requirements

A Different tests required similar test drivers. Repeated
development of each similar test drivers was time
consuming.

A Solutionc Implemented a software development pattern
for these problems. More ufront work, so violated
YAGNI, but saved time overall, especially given that the
need/benefit was foreseeable
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Lease Management
Summary

A The project team customized an enhanced XP method for
their large project

A Tacit knowledge promotes agility, but has scaling problems

A YAGNI is risky with large projects and foreseeable change

A Plandriven elements were to XP added in needed areas:

A Highlevel architectural plans

A More detailed itemizing and monitoring of tasks for milestone
completion

A Use of design patterns rather than YAGNI to accommodate
foreseeable repeated work
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CCPDR
Case Study 2

A The project was rebuilding the hardware/software for the US
early missile warning system command center, the Comman
Center Processing and Display System Replacement (¢RJPL

A Used by the US Space Command, US Strategic Command,
National Command Authority, and all nuclezapable
Commanders in Chief

A 1000 KLOQ5 teammembers writing in Ada

A 4-year development contract, required to follow a relatively
strict DoD quality process, but used a relatively lean/agile Rl

A Numerous high risk requirements and infrastructure challeng
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CCPDR
Polar Chart
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