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Discipline, Agility, and Perplexity
Main Points

ÅWhat is discipline?

ÅWhat is agility?

ÅThe changing software environment

ÅSources of perplexity

ÅOverview of plan-driven methods

ÅOverview of agile methods

ÅFinding middle ground
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What is Discipline?

ÅThe first sentence of the book:
Å ά5ƛǎŎƛǇƭƛƴŜ ƛǎ ǘƘŜ ŦƻǳƴŘŀǘƛƻƴ ŦƻǊ ŀƴȅ ǎǳŎŎŜǎǎŦǳƭ ŜƴŘŜŀǾƻǊΦέ

ÅThe use of natural talent alone will lead to inconsistent 
successes at best

ÅThe discipline of adhering to well-defined engineering 
processes can lead to long-term professional consistency

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

ÅProvides strength and comfort in difficult circumstances

ÅCan spend a month or more planning before development
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Examples of Discipline /
Plan-Driven Methods

ÅCapability Maturity Model Integration (CMMI)

ÅCapability Maturity Model for Software (SW-CMM)

ÅPersonal Software Process (PSP)

ÅTeam Software Process (TSP)

ÅCleanroom
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What is Agility?

ÅAgility is the counterpart of discipline

ÅApplies memory and experience to adjust to new 
environments

ÅReactive and adaptive

ÅPromotes invention and creativity

ÅDiscipline without agility leads to bureaucracy and stagnation

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

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

ÅScrum

ÅAdaptive Software Development (ASD)

ÅLean Development (LD)

ÅCrystal

ÅExtreme Programming (XP)
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The Changing Software Environment

ÅSoftware systems are growing in size and complexity

ÅOff-the-shelf components are playing greater roles

ÅRequirements are changing increasingly rapidly

ÅSoftware marketplaces are crowded
Å Quality and usability are more critical to success

Å Clients are demanding increasingly aggressive development 
timetables due to competition

ÅHow do these things impact the effectiveness of different 
development methodologies?
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Sources of Perplexity

ÅMultiple definitions
Å άŘƛǎŎƛǇƭƛƴŜΣέ άŀƎƛƭƛǘȅΣέ ŀƴŘ άǉǳŀƭƛǘȅέ

ÅMethod misuse

ÅOvergeneralization
Å Agile: XP, Disciplined: SW-CMM/CMMI

ÅClaims of universality
Å Both sides are guilty. No silver bullet!

ÅEarly success stories

ÅPurist interpretations
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Overview of Plan-Driven Methods
1 of 5

Å¢ƘŜ άǘǊŀŘƛǘƛƻƴŀƭέ ǿŀȅ ǘƻ ŘŜǾŜƭƻǇ ǎƻŦǘǿŀǊŜ

ÅHistory:
Å Developed concurrently by the US Dept. of Defense, IBM, Hitachi, 

Siemens, and others in the 1970s

Å Satellite, spacecraft, and missile development required the 
coordination of large numbers of interoperating components not 
necessarily produced by a single company or group of workers

Å Goal was to reduce chaos and lead to more predictable results

Å Based on systems engineering and quality disciplines taken from 
other engineering fields

Balancing Agility and Discipline, A Guide for the Perplexed: Boehm & Turner        14



Overview of Plan-Driven Methods
2 of 5

ÅOriginally a waterfall process with extensive 
documentation
Å Requirements Ą Analysis ĄDesign ĄCoding Ą Testing Ą

Operation

Å Move to next phase only after the preceding phase is verified

ÅMore recent variations allow for incremental and iterative 
development, but still with extensive documentation 

ÅDefinition and management of processes is key
Å Detailed plans, workflows of prescribed activities, roles & 

responsibilities, and descriptions of intermediate work products
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Overview of Plan-Driven Methods
3 of 5

Å Important plan-driven concepts:
Å Process capability ςability of a process to produce planned results

Å Organizational maturity ςa measure of process capability

Å Process improvement ςactivities to improve process capability

Å Process group ςfacilitators of a process within an organization

Å Risk management ςan organized process to identify, assess, and 
quantify risks, and a plan to prevent or handle each one

Å Validationςconfirms that the requirements are right

Å Verificationςconfirms that you are building to requirements

Å Software system architecture ςa definition of components, 
connectors, and constraints to satisfy stakeholder needs
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Overview of Plan-Driven Methods
4 of 5

ÅStandardization provides repeatability
Å Personnel can move between projects without much retraining

Å Loss of key personnel will not doom a project

ÅManagement support and organizational infrastructure is 
required

ÅBest characterized today by the SW-CMM
Å A road map of activities and practices to guide an organization 

through the software development process

Å Gained prominence in the late 1980s and early 1990s

Å Evolved into CMMI
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Overview of Plan-Driven Methods
5 of 5

ÅOther disciplined/plan-driven methodologies:
Å Military standards ςDoD-STD-2167, MIL-1521, MIL-STD-498, MIL-

STD-499B

Å General process standards ςEIA/IEEE J-STD-016, ISO 9000, ISO 
12207, ISO 15504

Å Software factories ςUsed by Hitachi and GE to achieve early 
defect reduction

Å CleanroomςUsed by IBM and Harlan Mills, has math-based 
verification

Å PSP/TSP ςUsed by SEI and Watts Humphrey, PSP advocates self-
measurement, TSP is for teams
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Overview of Agile Methods
1 of 9

Å Internet-based economy demands speed and flexibility

ÅProgramming viewed as a craft rather than a mechanical, 
industrial process

ÅAgile processes have less documentation, shorter cycle 
times, close customer involvement throughout the 
process, and an overall adaptive mindset 

ÅάChaordicέ ςthe unification of chaos and order in a way 
ǘƘŀǘ ŎŀƴΩǘ ōŜ ƳŀƴŀƎŜŘ ōȅ ǘǊŀŘƛǘƛƻƴŀƭ ƭƛƴŜŀǊ processes

ÅWidely adopted in the 2000s and 2010s
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Overview of Agile Methods
2 of 9

ÅBest characterized by the Agile Manifesto, published by the 
Agile Alliance in 2001

ÅFour core values of the Agile Manifesto:
1. Individuals and interactions over process and tools

2. Working software over comprehensive documentation

3. Customer collaboration over contract negotiation

4. Responding to change over following a plan
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Overview of Agile Methods
3 of 9

ÅTwelve principles of the Agile Manifesto: 
1. Satisfy customer through early and continuous delivery of 

software

2. Welcome changing requirements, even late in development

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

4. Business people and developers must work together daily

5. Build projects around motivated individuals; support and trust 
them

6. Face-to-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. Work at a sustainable pace

9. Continuous attention to technical excellence and good design

10. Simplicity is essential

11. Self-organizing teams produce the best architectures, 
requirements, and designs

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

Å Three areas of practices to enact the Agile Manifesto: 
Communication, Management, and Technical
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Overview of Agile Methods
5 of 9

ÅA truly agile method must include all of the following 
attributes:
Å IterativeςMultiple development cycles

Å Incremental ςNot all features are worked on at once

Å Self-organizingςTeams determine the best way to handle work

Å EmergenceςProcesses and work structures are determined 
during the project rather than before

ÅAnything less would be a lightened plan-driven process, 
rather than an agile methodology
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Overview of Agile Methods
6 of 9

ÅRequires close customer involvement throughout 
development

ÅRequires a critical mass of knowledgeable and motivated 
team members

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

ÅThere is skepticism that pure agile methodologies can be 
used effectively with large, complex, or safety-critical 
software systems.
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Overview of Agile Methods
7 of 9
Å Important agile concepts:
Å Embracing change ςIt allows for more creativity and quicker value

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

Å Simple design ς̧ !DbL ό¸ƻǳ !ǊŜƴΩǘ DƻƛƴƎ ǘƻ bŜŜŘ LǘύΤ ŎƘŀƴƎŜ ƛǎ 
inevitable, so planning for future features is unproductive

Å Refactoring ςImproving software without changing its behavior

Å Pair programming ςTwo programmers, one computer; forced 
collaboration

Å RetrospectiveςPost-iteration review of effectiveness

Å Tacit knowledge ςLƴ ǘŜŀƳǎΩ ƳƛƴŘǎ ƛƴǎǘŜŀŘ ƻŦ ƻƴ ŘƻŎǳƳŜƴǘŀǘƛƻƴ

Å Test-driven development ςWriting tests before and during coding
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Overview of Agile Methods
8 of 9
ÅAgile development methodology example: Scrum
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Overview of Agile Methods
9 of 9

ÅOther agile development methodologies:
Å XPςA fairly rigorous process that expects twelve specific 

practices to be followed, including pair programming

Å ASDςUses feature-based planning, iterative development, 
customer focus-group reviews, and a collaborative management 
style

Å Crystal ςtǊŜǎŎǊƛōŜǎ ŘƛŦŦŜǊŜƴǘ ƭŜǾŜƭǎ ƻŦ άŎŜǊŜƳƻƴȅέ ŘŜǇŜƴŘƛƴƎ ƻƴ 
the size of the team and criticality of the project

Å FDDςA lightweight process that establishes an overall object 
architecture and features list, then designs-by-feature and builds-
by-feature
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Finding Middle Ground
1 of 3

ÅHome grounds are:
Å Plan-drivenςLarge, complex systems, often safety-critical or 

requiring high reliability. Requirements are stable and the 
environment predictable.

Å Agile ςSystems and development teams are smaller, customer 
and users are readily available, and the requirements or 
environment are volatile.

ÅSuccessful, sustainable software development requires 
both discipline and agility
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Finding Middle Ground
2 of 3

ÅTraditional environments need to react faster and stay 
relevant

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

ÅManagement should choose the development 
methodology for a project, based on:
Å the characteristics of the project

Å the size and capability of the development team

Å and its environment, such as budget, schedule, and criticality
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Finding Middle Ground
3 of 3

ÅRisk is the key
Å schedule slip, cost overrun, technical failure, etc.

ÅRisk analysis can reveal the best methodology to choose 
for a project

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

ÅAnalyzing risk in that way can lead to effective hybrid 
methodologies that balance discipline and agility 

Balancing Agility and Discipline, A Guide for the Perplexed: Boehm & Turner        30



Presentation Outline
Where Are We?

ÅMeet the Authors

ÅDiscipline, Agility, and Perplexity

ÅContrasts and Home Grounds

ÅA Day in the Life

ÅExpanding the Home Grounds: Two Case Studies

ÅUsing Risk to Balance Agility and Discipline

ÅConclusions

ÅQ & A

Balancing Agility and Discipline, A Guide for the Perplexed: Boehm & Turner        31



Contrasts and Home Grounds

ÅWhat software project characteristics can be used as 
comparison points for the performance of agile vs. plan-
driven methodologies?

ÅFour primary project characteristics to consider:
Å Application characteristics

Å Management characteristics

Å Technical characteristics

Å Personnel characteristics
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Project Application Characteristics

ÅPrimary Goals
Å AgileςRapid value and responsiveness to change

Å Plan-drivenςPredictability, stability, and high assurance

ÅSize
Å AgileςSmall to medium teams, relatively small applications

Å Plan-drivenςLarge projects

ÅEnvironment
Å AgileςTurbulent, high-change environments

Å Plan-drivenςRequirements can mostly be determined in 
advance, and they remain relatively stable
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Project Management Characteristics

ÅCustomer Relations
Å AgileςDedicated, full-time, on-site customer representative

Å Plan-drivenςUp-front contract negotiation

ÅPlanning and Control
Å Agileς20% of time spent planning, often done as a group

Å Plan-drivenςHeavy documentation provides coordination

ÅProject Communication
Å AgileςTacit knowledge, face-to-face communication

Å Plan-drivenςDocumented knowledge, written communication

Balancing Agility and Discipline, A Guide for the Perplexed: Boehm & Turner        34



Project Technical Characteristics

ÅRequirements
Å AgileςAdjustable, informal stories, prioritized by customer

Å Plan-drivenςStable, complete, consistent, traceable, testable

ÅDevelopment
Å AgileςSimplest possible design for current requirements/YAGNI

Å Plan-drivenςBig Design Up Front (BDUF) to accommodate 
foreseeable change

ÅTesting
Å AgileςTests developed before code, testing is incremental

Å Plan-drivenςEarly focus is on consistent and testable 
requirements and architecture, for later automated testing
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Project Personnel Characteristics

ÅCustomers
Å AgileςCRACK customer representatives (Collaborative, 

Representative, Authorized, Committed, and Knowledgeable)

Å Plan-drivenςAlso require CRACK customer reps, but not full-time

ÅDevelopers
Å AgileςUniversally talented, communicative, motivated

Å Plan-drivenςNeeds top people for design, less-capable can build

ÅCulture
Å AgileςDev team likes wide freedom to define and solve problems

Å Plan-drivenςDev team prefers clear policies and procedures
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Common Misconceptions
Plan-Driven Methods

ÅUniformly bureaucratic
Å RealityςToo much bureaucracy is bad for software development

ÅDocumentation guarantees compliance
Å RealityςNot necessarily

ÅCan succeed with lack of talented people
Å RealityςCan succeed with a smaller % of talented people

ÅHigh process maturity guarantees success
Å RealityςDocumented plans provide a safety net

ÅWorks with both foreseeable and unforeseeable change
Å RealityςWorks best with foreseeable change
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Common Misconceptions
Agile Methods

ÅNo planning
Å RealityςPlanning is tacit and face-to-face

ÅAll team members must be talented
Å RealityςA critical mass must be highly talented

ÅEliminates the cost of change
Å RealityςReduces the cost of change

ÅYAGNI is universally safe
Å RealityςRisky for foreseeable change
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Five Critical Project Factors

ÅSize ςHow big is the project? How big is the dev team?

ÅCriticality ςWhat is the risk of under-performing?

ÅDynamism ςAre the requirements stable or dynamic?

ÅCulture ςDoes the dev team thrive on chaos or order?

ÅPersonnel ςWhat % of the dev team are experts?

Balancing Agility and Discipline, A Guide for the Perplexed: Boehm & Turner        39



Project Polar Chart
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Project Polar Chart Explained

ÅSize ςFocuses on the size of the dev team

ÅCriticality ςMaximum impact to customer of project failure

ÅDynamism ς% of requirements expected to change per month

ÅCulture ς% of dev team that thrives on chaos (vs. order)

ÅPersonnel ς% of dev team at different levels of competency
Å Requires an analysis of each dev team member, using a modified 
ǾŜǊǎƛƻƴ ƻŦ !ƭƛǎǘŀƛǊ /ƻŎƪōǳǊƴΩǎ ƭŜǾŜƭǎ ƻŦ ǎƻŦǘǿŀǊŜ ƳŜǘƘƻŘ understanding 

(the same Cockburn from the foreword of this book)

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

ÅLevel 3 ςCan revise/break a software method to fit a new 
situation

ÅLevel 2 ςCan tailor a software method to fit a new situation

ÅLevel 1A ςWith training, can perform optional/discretionary 
software method steps

ÅLevel 1B ςWith training, can perform required/procedural 
software method steps

ÅLevel -1 ςMay have technical skills, but unwilling or unable to 
collaborate or follow software methods
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Project Polar Chart Revisited
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A Day in the Life

Å²Ƙŀǘ ŘƻŜǎ ƛǘ άŦŜŜƭ ƭƛƪŜέ ǘƻ ŘŜǾŜƭƻǇ

with agile and disciplined methods?

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

ÅExample methods to develop that project:
Å Disciplined ςa team using the PSP/TSP method

Å Agile ςa team using the XP method

ÅExample days in each method:
Å Typical day

Å Crisis day 
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More Details on Each Team
Disciplined (PSP/TSP) Team ς1 of 2

ÅTeam Size ς9 team members

ÅMethod Training ς3-week course for all team members; 
additional 1-week course for two team members

ÅCockburn Level Skills ςTwo level 2; Five level 1A; Two level 1B 

ÅProject Roles ςEach team member has a different role
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Å Team Leader

Å Programmer/Analyst

Å Implementation Manager

Å Planning Manager

Å Design Manager

Å Quality/Process Manager

Å Support Manager

Å Customer Interface Manager

Å Test Manager



More Details on Each Team
Disciplined (PSP/TSP) Team ς2 of 2

Å Tools ςWeb-based software for PSP/TSP data collection and reporting

Å OfficeLayout ςEach 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.

Å Project Planning

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

Å 180 separate tasks identified and planned.

Å Process documentation rules relaxed some for the prototyping phase.

Å Project Status ςIn 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 Details on Each Team
Agile (XP) Team ς1 of 2

ÅTeam Size ςAlso 9 team members

ÅMethod Training ς1-week course for two team members; 
semi-formal in-house training for the rest of the team

ÅCockburn Level Skills ςTwo level 2; Seven level 1A

ÅProject Roles 
Å Coach ς1 team member

Å Customer ς1 team member

Å Tester ς1 team member

Å Tracker ς1 team member

Å Programmer ς5 team members (this is the main role in XP projects)
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More Details on Each Team
Agile (XP) Team ς2 of 2

Å Tools ςAutomated tool to support testing

Å OfficeLayout ςOpen bullpen, with whiteboards and workstations for pair 
programming. Limited private space is provided. A comfortable lounge 
room is stocked with refreshments.

Å Project Planning

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

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

Å Tasks are identified from stories and assigned.

Å Project Status ςSecond iteration release is due next week. First release 
contained two less stories than planned, but customer is happy.
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Disciplined (PSP/TSP) Typical Day
Å 8:30am ςOrganizational staff meeting

Å 9-10:30amςUnit test development; Personal code review with detailed 
logging of all defects and to-the-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. 

Å 11am-12:30pmςMore metric review to prepare for workshop on next 
project cycle; Continual to-the-minute tracking of project task time.

Å 1-4:30pmςDetailed design inspection, with number, severity, and 
location of defects documented.

Å 2-3pmςCustomer meeting

Å 3-4pmςIntegration testing meeting

Å 4:30-5:30pmςTeam status meeting including Role Report, Risk Report, 
Goal Report, and Customer Report. AŎǘǳŀƭ ǇǊƻƧŜŎǘ άŜŀǊƴŜŘ ǾŀƭǳŜέ ƴǳƳōŜǊ 
calculated from cumulative metrics is compared to the planned value.
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Agile (XP) Typical Day

Å 8:30amςStandup status and planning meeting; everyone in a circle

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

Å 11am-12:30pmςProgrammers decide to perform a spike (narrow but 
deep coding experiment); Refactoring to accommodate requirement 
changes

Å 1:30-3pmςTesting design with customer; Testing; Documentation of 
test design; Pair programming; Refactoring; Prototype review with 
customer 

Å 3:30-5pmςTesting; Documentation of test results; Code corrections

Å 5-5:30pmςTeam status meeting in the lounge; Documentation of 
progress 
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Disciplined (PSP/TSP)
Crisis Day

Å Crisis ςOn Friday, customer CEO requests a

complex new report due on Wednesday. 

Changes required to multiple code modules, the database, and two GUIs. 

Å 9amς!ǎǎƛƎƴƳŜƴǘǎ ŀǊŜ ƳŀŘŜ ǘƻ ŜǎǘƛƳŀǘŜ ǘŜŀƳΩǎ ŀōƛƭƛǘȅ ǘƻ ŎƻƳǇƭŜǘŜ ǘƘŜ 
change in time; Four hours given to complete those assignments

Å 1pmςTeam 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 tools 
and an original architecture which had anticipated a change like this

Å 5pmςSeveral teams members are assigned to work the weekend to 
update various project documentation like plan documents, earned 
value system, and test plans and procedures
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Agile (XP) Crisis Day

Å Crisis ςOn Friday, customer CEO requests a

complex new report due on Wednesday. 

Changes required to multiple code modules, the database, and two GUIs. 

Å 9amςTeam works out the replanningstrategy at their daily standup 
meeting; Assignments are made to write and estimate tasks

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

Å 11amςPair work on writing tests for the new features

Å 1pmςPair 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

Å 5pmςTeam determines they will finish in time; no weekend work needed
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A Day in the Life Summary
Differences
Å Project tracking metrics

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

Å XP metrics are for estimating progress/scheduling

Å Process prescription detail

Å PSP/TSP has many detailed roles, scripts, forms, and exit criteria

Å XP has some strict practices but few overall guidelines

Å Reporting

Å PSP/TSP has reports for nearly every task and phase

Å XP reports are more informal and related to scheduling

Å Customer interaction

Å PSP/TSP is formal/contractual

Å XP is co-located/collaborative
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A Day in the Life Summary
Similarities
ÅBoth have specific team roles and 

responsibilities

ÅBoth have iterative planning and execution cycles

ÅBoth require documentation, such as performance 
measurement to support estimation

ÅBoth require test development before coding

ÅBoth 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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Presentation Outline
Where Are We?

ÅMeet the Authors

ÅDiscipline, Agility, and Perplexity

ÅContrasts and Home Grounds

ÅA Day in the Life

ÅExpanding the Home Grounds: Two Case Studies

ÅUsing Risk to Balance Agility and Discipline

ÅConclusions

ÅQ & A
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Expanding the Home Grounds: 
Two Case Studies

ÅHow can methods be combined?

ÅCase study 1 ςLease management
Å Using plan-driven techniques to scale up an agile method

ÅCase study 2 ςCCPDS-R
Å Using agile techniques to streamline a traditional plan-driven 

method

Balancing Agility and Discipline, A Guide for the Perplexed: Boehm & Turner        57



Lease Management
Case Study 1

ÅThe project was an enterprise resource solution for the 
leasing industry

Å1000 story cards, 500 KLOC

Å50 team members (30 developers, 20 customer domain 
experts) writing in J2EE

ÅUsed a traditional plan-driven development method for 
the first 18 months. Found it ineffective for this project.

ÅSwitched to XP method, and used that for the next 3 years
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Lease Management
Polar Chart
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Lease Management
Three Issues Implementing XP

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

Å Issue 1 ς¢ƘŜ ŜŦŦƻǊǘ ǘƻ ŘŜǾŜƭƻǇ ƻǊ ŎƘŀƴƎŜ ǘƘŜ ǇǊƻƧŜŎǘΩǎ 
stories increased with time and the number of stories

Å Issue 2 ςTrusting people to get everything done on 
ǘƛƳŜ ǿŀǎ ƛƴŎƻƳǇŀǘƛōƭŜ ǿƛǘƘ ǘƘŜ ǇǊƻƧŜŎǘΩǎ ŦƛȄŜŘ 
schedule

Å Issue 3 ς{ƛƳǇƭŜ ŘŜǎƛƎƴ ŀƴŘ ¸!DbL ŘƛŘƴΩǘ ǎŎŀƭŜ ǳǇ Ŝŀǎƛƭȅ 
to the large project
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Lease Management
Issue 1 ςTacit Knowledge Problems

ÅTacit knowledge was a difficult approach to maintain with:
Å The large size of the project. Changing a lease involved working 

with 100 objects.

Å Changing personnel. Developers changed between iterations.

ÅTime to develop a story card increased in later iterations

ÅAlso in later iterations, functions would pass their 
individual tests, but often fail integration testing

ÅSolution- More high-level architectural planning needed; 
but it can still be modified at any stage of development
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Lease Management
Issue 2 ςSchedule Pressure Problems

Å/ǳǎǘƻƳŜǊ ǊŜǇǊŜǎŜƴǘŀǘƛǾŜǎ ǿŜǊŜ ƭŜǎǎ ǘƘŀƴ ƛŘŜŀƭΤ ŘƛŘƴΩǘ Ŧǳƭƭȅ 
understand end user needs

Å¢ƘŜ ǘƛƳŜ ƴŜŎŜǎǎŀǊȅ ŦƻǊ ƛƴǘŜƎǊŀǘƛƻƴ ǿŀǎƴΩǘ ǇǊƻǇŜǊƭȅ ǇƭŀƴƴŜŘ 
for

ÅSchedule pressure side effects:
Å Work went undone because all hoped someone else would do it

Å ά¢ǊŀƎŜŘȅ ƻŦ ǘƘŜ ŎƻƳƳƻƴǎέ ςBarely enough time for assigned 
work, so no one sees to the common need

ÅSolutionςMore precise list of tasks created for each story
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Lease Management
Issue 3 ςSimple Design & YAGNI Problems

ÅConstant refactoring due to new invoice format 
requirements

ÅDifferent tests required similar test drivers. Repeated 
development of each similar test drivers was time-
consuming.

ÅSolution ςImplemented a software development pattern 
for these problems. More up-front work, so violated 
YAGNI, but saved time overall, especially given that the 
need/benefit was foreseeable
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Lease Management
Summary

ÅThe project team customized an enhanced XP method for 
their large project

ÅTacit knowledge promotes agility, but has scaling problems

ÅYAGNI is risky with large projects and foreseeable change

ÅPlan-driven elements were to XP added in needed areas:
Å High-level architectural plans

Å More detailed itemizing and monitoring of tasks for milestone 
completion

Å Use of design patterns rather than YAGNI to accommodate 
foreseeable repeated work
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CCPDS-R 
Case Study 2

ÅThe project was rebuilding the hardware/software for the US 
early missile warning system command center, the Command 
Center Processing and Display System Replacement (CCPDS-R)

ÅUsed by the US Space Command, US Strategic Command, US 
National Command Authority, and all nuclear-capable 
Commanders in Chief

Å1000 KLOC, 75 team members writing in Ada

Å4-year development contract, required to follow a relatively 
strict DoD quality process, but used a relatively lean/agile RUP

ÅNumerous high risk requirements and infrastructure challenges
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CCPDS-R 
Polar Chart
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