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Implementing New Technologies 

DISCOVERY (Mgt. By Airplane Guide)

SUCCESSFUL PILOTS / APPLICATIONS

BROADCASTING SUCCESS

CONFIRMATION OF EARLY ADAPTERS

BEGINNINGS OF ADAPTATIONS 
(MODIFICATIONS)

INSTITUTIONALIZATION (SHEEP DIPPING) 

MORE “ADAPTATION”

INADEQUATE FUNDING, INADEQUATE FUNDING, 
MISAPPLICATIONMISAPPLICATION

DIMINISHED RETURNSDIMINISHED RETURNS

BLAMING THE NEW PRODUCTBLAMING THE NEW PRODUCT
EXECUTIVE “BUY-IN”

EXECUTIVE SUPPORT MISSINGEXECUTIVE SUPPORT MISSING

Adapted from “Life Cycle of a Silver Bullet,” Sarah Sheard, Software Productivity Consortium  
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We’re Here Today To Talk About

Best Practices In Iterative 
Development

Major Contributors To Iterative 
Project Failures—And How to Avoid 
Them

Is Pure Iterative The Way To Go? 
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Best Practices In Iterative Development

People
Product Development
Project Management
Process “Awareness”

Product Delivery

People

Process

Build The Product Manage the Project
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Best Practices In Iterative Development 

People
– Strong management support
– Committed stakeholders
– Sustained, ongoing customer involvement

Project participants
End-user demos

– Shared, communal team work space
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Best Practices In Iterative Development 

People
– Teams

Self-directed, self-organizing
Collaborative
Small team size: 7 ± 2 practitioners
Include user participants
Not for beginners: must have technical must have technical 
expertiseexpertise
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Best Practices In Iterative Development

Product Development
– Incremental Iterative Development (IID)
– Quick delivery of working featuresworking features paramount.
– Accommodates empirical process concept 

rather than prescriptive processes.
– User requirements captured in small low tech 

specifications.
–– Sustained endSustained end--user participationuser participation in iteration 

demos.
–– Adding to/changing scopeAdding to/changing scope of an in-progress 

iteration is not allowed.not allowed.
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Best Practices In Iterative Development

Product Development
– Sustainable pace of work
– Partitioning larger projects into smaller releases
–– HighlyHighly--disciplined coding standardsdisciplined coding standards

Driven by the user interfaceDriven by the user interface——Designing for simplicityDesigning for simplicity
– Highly cohesive
– Loosely coupled 

Pair programmingPair programming
Team ownership of code

– Test-driven development
–– OnOn--going and frequent refactoringgoing and frequent refactoring
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Best Practices In Iterative Development

Project Management
– Project manager given real authority 

(e.g. defray/remove bottlenecks and 
roadblocks)

– Total, completed project ≤ 1 year
–– Adaptive rather than predicative Adaptive rather than predicative 

planningplanning
–– TimeTime--boxed iterations (3boxed iterations (3--8 weeks)8 weeks)
–– FrontFront--end planning for each iterationend planning for each iteration

acceptable
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Best Practices In Iterative Development

Project Management
– Short planning sessions

Estimating
–– Participative Participative 
– Often with Delphi Method
–– Drilling down planning exercisesDrilling down planning exercises

For the next For the next iteration(siteration(s))
– At the inch-pebble level
– Date-driven; or 
– Specification driven

HighHigh--level for rest of projectlevel for rest of project
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Best Practices In Iterative Development

Project Management
–– Frequent faceFrequent face--toto--face status meetingsface status meetings

Short intervals
Preparation
“No” excused absences

– Date and size changes 
OK from refinement
OK to re-plan
“Late” not in vocabulary
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Best Practices In Iterative Development

Process “Awareness”
– Frequent reflections

InspectionsInspections
End user demosEnd user demos
Adaptive planning
Refactoring

– Continuous improvement: frequent frequent 
retrospectivesretrospectives & strong emphasis on 
using experiences as input to process 
improvement in next “rounds.”
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Major Contributors To Iterative Project Failures
– Misunderstanding of requirements and design still perpetuated.

Users are often confused by co-mingling of business and technical 
requirements and the associated inability to verify and validate.
Still hard to validate the internal formulas and the logic of the business rules.

– Participants don’t understand their roles and time commitments.
– Unrealistic time, people, and dollar schedules to completion.

Inability to predict the number of iterations.
Belief that scope is hard to control; and it is hard to differentiate between 
normal development refinement and change of scope.
Schedule crunches may force poor designs and an architecturally unsound 
system.
All of the “ilities” may be affected: performability, reliability, maintainability, 
testability, usability… …

– Interfaces don’t work together.  Systems can’t talk to each other. 
– Inspections (peer reviews) get shortchanged.  
– Testing Best Practices forgotten.

Iterative Approaches To Development
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Misunderstanding of 
Requirements and Design

Incorrect and incomplete requirements and 
design come from:

– missing or incorrect business algorithms
– missing data
– unstable databases and tables
– constantly shifting technical architecture

Incorrect and incomplete requirements and 
design have the worst DEFECT impacts on:

– Coding
– Testing
– Project management schedules
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Analysis Co-Mingling

The Age-old Requirements 
Definition Dilemma
– It’s always been a challenge:

Requirements Overkill
Analysis Paralysis
They change their minds anyway

LAUNCH     ANALYSIS SOLUTION    DESIGN          CODING          TESTING
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Know Thy Deliverables: 
Business Requirements Analysis

Defines WHAT business problem 
is to be solved

Done from the user’s perspective
Some limited technical aspects

90% business90% business--driven and 10% technicallydriven and 10% technically--drivendriven
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You will encounter noise:
– Old man/machine interfaces
– Old Departmental Boundaries
– Old Geographic Boundaries
– Out-of-date job descriptions
– Out-of-date technologies

You will also find requirements for:
– Processes that must be in place at the 

organizational level
– Manual processes
– Actual software development requirements

You are still looking for the corethe core of 
the business requirements.

Know Thy Deliverables: 
Business Requirements Analysis
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Exit Criteria: Business 
Requirements Analysis

To define the business, must do:
– The businessbusiness architecture: all the “building blocks**” and their interfacesinterfaces
– Then, for each iteration youfor each iteration you’’ re deliveringre delivering::

Fully-defined business-related data definitions
All businessbusiness--related rulesrelated rules for using data specified

–– businessbusiness--related formulasrelated formulas
–– businessbusiness--related logicrelated logic

• Test data
1. All related user test data (including the census)
2. Interface test data

• End-users have certified inspection demo
Also good to do:

– Performance criteria
– User satisfaction traceability
– Requirements traceability
– Security requirements ** Business data and process components
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Iterative Approaches To Development 
Important critical success factors

Unrealistic Participant Commitments:
– Each iteration requires at least 1 LOB (line of 

business) expert
– The user and the developer must work together to 

develop the iterations.
It is the role of the useruser to be in the project and 
communicate the business requirementscommunicate the business requirements.
It is the role of the developerdeveloper to translatetranslate requirements in a 
manner that can be understood and verified by the user.understood and verified by the user.
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There’s no free lunch!
– Not necessarily less work and/or shorter schedules!!!

Unrealistic Schedule Commitments
– Iterations continue until a final product is developed that 

satisfies the customers’ needs. (??How Many??)
Iterative Development means iterative planning!!!!!

– We are committed to the detailed plans for what we do know.
– We do the best we can with what we don't know.
– We are not accountable for what we don't know.

– Time-boxing is date driven; and dates are met by reducing 
scope and not  sacrificing quality.

– Scope gets reduced using formal requirements prioritization.

Iterative Approaches To Development
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Iterative Approaches To Development 
Architectural Planning & Management

Identify and manage the major interfaces!!!

*

*
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Architecture: early and often
– Must have good project managers and good 

architects.
Project managers cannot build realistic plans.
Architects cannot manage the interfaces.

– No one can manage the integration of releases.

– Deliverables reviewed, modified, and approved 
over and over again—with  every new 
iteration.

Iterative Approaches To Development
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Team productivity = velocity = actual total 
working softwareworking software completed and certified 
Iterations’ programmer productivity: 
– Develop function: create unit tests, create 

build tests, code, execute unit tests, execute 
build tests

– Each step is scheduled to take 1 day—or 5 
days total

–– With no bugsWith no bugs, one iterative programmer can 
finish 4 functions per month

– With 5 programmers per team: then 20 20 
functions per monthfunctions per month

Iterative Development Challenge: 
Shortchanging Inspections
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Iterative Development Challenge : 
Shortchanging Inspections

If unit testing and/or build testing is a glitch:If unit testing and/or build testing is a glitch:
–– Average one bug per unit test:Average one bug per unit test: .25 days to fix plus 1 bug per build test: .25 days to fix, 

times 2 function sets = 1 lost day per month/programmer
– At 5 programmers per team = 1 lost week per team per month (1 lost function per 1 lost function per 

monthmonth)
– Unsatisfactory end-user demonstration (costs --??--)
– Inventory of function deliverables goes down; project slips behind

If integration testing is a glitch:
– At a minimum back to the coders (maybe designers)
– Average 6 builds per I/T testing group (2 coding units per build) 
–– Average one bug per build integration interfaceAverage one bug per build integration interface, .5 days to study/fix times 6 builds = 3 

lost days per month per programmer
– At 5 programmers per team = 30 integration bugs per month = 3 lost weeks per team 

per month ((3 lost functions per month3 lost functions per month)
– Unsatisfactory end-user demonstration (costs --??--)
– Inventory of function deliverables goes down; project slips behind

And more of the same for the rest of testing
– System Testing: 

fix may require more design, code and repeat of S/T, potentially 3 days to fix
3 3 bugs/programmerbugs/programmer = 9 days lost/programmer, 45 days per team, 8 lost functions per month8 lost functions per month

– Acceptance Testing: 
fix may require more analysis, design, code and repeat of S/T and A/T, potentially 4 days to fix
3 bugs/programmer3 bugs/programmer = 12 days lost/programmer, 60 days per team, 12 lost functions per month12 lost functions per month
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Inspections/Peer Reviews: An Iterative 
Development Opportunity

Reduce down-line bugs: increase productivity, 
shorten schedules and costs

– Weigers: Adding peer reviews to unit coding cuts defects Adding peer reviews to unit coding cuts defects 
per unit found at S/T by 4/5 down to 1/5 as many defects per per unit found at S/T by 4/5 down to 1/5 as many defects per 
unit unit 

Cost of peer reviews ≈ 10% of coding capacity
– 1 day coding = (9 hours X 60 minutes) = 540 minutes

540 minutes * .10 = 54 minutes ≈ 1 hour cost per coding day 
per programmer per week X 4 weeks = 4hours per month X 5 
team members = 20 hours per month per team or 2.5 days per 
month (1/2 of 1 lost function per month1/2 of 1 lost function per month) X 5 programmers = X 5 programmers = 
2.5 lost functions per month2.5 lost functions per month

Cost of 1/5 as many defects per unit per programmer at S/T
– 3 bugs/programmer @ S/T  X 1/5 = .6 bugs/programmer.6 bugs/programmer, 3 days per 

team, 3/5 of a function lost per month3/5 of a function lost per month
Total cost of peer reviews = 3.1 lost functions per monthTotal cost of peer reviews = 3.1 lost functions per month

--D.J. Anderson
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Inspections—AND Continuous 
Improvement

Product
– Inspect the deliverable
– Evaluate exit criteria
–– Test the specification (*TS)Test the specification (*TS)
– Judge the outcome

Unconditional pass
Conditional pass
Fail

– Capture the findings
Do Continuous Process Improvement Do Continuous Process Improvement 

–– Review the process used to produce the deliverableReview the process used to produce the deliverable
–– Review the process used to produce the test dataReview the process used to produce the test data
–– Review the review processReview the review process
–– Capture the findingsCapture the findings

Summarize and communicate all findingsSummarize and communicate all findings
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Inspections: Overcoming The Mistakes 
We Make

Projects can be “on-time” until testingtesting⎯and then get very, very 
late during testing

– This poor quality development approach is one of the most significant 
causes of schedule overruns

Cheaper, Faster, Better:
– Do analysis during analysis, design during design… …
–– Add 30% For Inspections!Add 30% For Inspections!
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Inspections (*I)

(*I)
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Chronic Waste

What is the real cost of testing?
– List the events.
– List the conditions.
– List the scenarios.
– Identify the inputs and outputs.
– Describe the test.
– Describe the output.
– Create the test database.
– Define the maintenance for the database.
–– Execute the test one time.Execute the test one time.



© Lois Zells, 2007, 2008, 2009; All Rights Reserved32

Test-driven Development (TDD): 
Front-loading The Testing Effort

FrontFront--load analysis and designload analysis and design
Do analysis and design correctly
Inspect the specifications with the userInspect the specifications with the user
Test the specifications (*TS)Test the specifications (*TS)
Do requirements traceability
Implement change management
Do regression testing
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Testing In Iterative Development

Testing
– The goal of each increment is transform a requirement (that has 

been prioritized from the backlog) into a properly workingproperly working
functional software product. 

–– Properly workingProperly working equates to customer satisfaction (number 1) 
Verbal requirements
Unspoken, take-for-granted requirements
Sizzle 

– It also equates to “clean” code* 
Free from all bugs before the increment can be certified
Adhere to coding standards
Been refactored
Contains no clever coding 
Is easy to read and understand
Is easy to sustain and maintain

* “Agile P/M With Scrum” Ken Schwaber
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Testing in Iterative Development

Test-driven Requirements (TDR)
– Test stories done beforebefore requirements stories are 

actually elicited
– Done by user project participant(s)—with help 

from Business QA and/or Process QA
– User black box (functional) test cases—often now 

called acceptance tests 
May be initiated with low-tech post-it workflow diagrams  
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Iterative Testing: Separation of Powers

Developers

Integration 
Testing

End-user 
Demos 

Unit 
testing

System Testing 
(Test Envir.)

Final  Mgt. Demo
(Live Envir.)

Production
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Testing In Iterative Development

Estimating Test Effort
– Some schools have one task called “Code” that 

includes estimated time to 
Code
Test

– Development

– Execution
– Evaluation
– Reporting
– Correction 

Repeat until “clean”
– Some schools have separate tasks for each 

Trivial
Simple
Average
Hard
Mod. Hard
Complex
V. Complex
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Big Bad Bugs Become New Stories

Errors that have little to no 
impact on increment end 
dates can be fixed as 
discovered.
All other defects are 
written up as new stories; 
and added to the stack in 
its prioritized position. 
New requirements may be 
prioritized and added to 
the stack at any time.
Other items in the stack 
can always be re-
prioritized at any time.
Some items may even be 
removed from the stack. 

defect

New 
Req.

reject

approved
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Iterative Approaches To Development

• Full agreement on the completion criteria 
• Firm plan in place for how and when the 

groups will finish  
• Rigorous procedures for synchronization 

• There must be a strong configuration 
management:

– Keeping track of the change
– keeping the specifications current to reflect 

the change, and 
– keeping the name of (and notifying)  every 

person, every requirement, and every program 
that is affected by the change. 
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NEVER:
– Excuse for Hacking
– Excuse for no requirements or design
– Excuse for no methodology

Iterative Approaches To Development
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Iterative Approaches To Development

Development Strategies
– Full Iterative Approach

When total project scope is small and relatively 
uncomplicated; andand
When all parties can accept fuzzy end-dates and 
dollars for completed project

But: up front preliminary work is always 
required (Launch and Initial Architecture)
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Iterative Approaches To Development

Development Strategies
– Modified Iterative Approach

When scope is very large and/or relatively complicated; and/or
When completed project end-date and dollars are critical

– Use iterations as a specification approach; but build the “real”
system using phase-driven development —when

Requirements are not well-established or stable
Requirements are ambiguous
There are contradictions in the way different departments do the work

– Evolutionary Delivery of Individual Working Components--when
Requirements are well-established and stable
Requirements are unambiguous
There are no contradictions in the way people work

But: up front preliminary work is always required (Launch 
and Initial Architecture)
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Zells’ Iterative Development Premises

There is no “one-size fits all”
– Iterative & Incremental Development

Iterative Development approach
– Conventional “phase”-driven is not the same 

as waterfall
“Phase”-driven approach
Waterfall approach

It is possible to mix the best of both worlds 
– And thereby work within the constraints of the 

organization; but
– Harmonizing the “right” mix of the two is a multi-

dimensional process     
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Premise: A Continuum 

Pure 
Iterative

Pure 
Waterfall

*Incremental & Iterative Development

Legacy maint.,
Life critical…

Proof of concept,
Internet Aps…

Scaling up Scaling down

IID* in “PhasedPhased”
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Making The Choice

Primarily user-interface systems
– Often small and straight-forward
– Limited number of architectural interfaces
– Not very deep processing
– Users often widely-dispersed geographically
– Good candidates for iteration-driven

Primarily internal transaction-driven systems
– Usually large and complex
– Significant numbers of complex major architectural 

interfaces
– Very deep processing
– Users often widely-dispersed geographically
– Good candidates for conventional “phase”-driven
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“Phase”-
driven

Making The Choice: Easy Choices

-Adapted from "Balancing 
Agility & Discipline”
by B. Boehm & R. Turner

Iteration-
driven
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Making The Choice: Harder Choices 

“Phase” heavy Iteration heavy
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Mixing It Up

Gather the facts.
– Evaluate your own environment

Do proof-of-concept testing if necessary
Assess Stakeholder influence  
Develop the high-level architecture
Depth-sound for estimates

– Review industry information
– Assess the pros and cons of each of factors

Iteration-driven
Phase-driven

Trivial
Simple
Average
Hard
Mod. Hard
Complex
V. Complex
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RAD,
Scrum, 

XP…

Mixing It Up

Prepare
Graph

Conventional
Pattern?

Phase-
driven

Iteration
Pattern?

Some of
Each

Phase-
driven

Adapt
Roadmaps

Manage 
Project

RAD,
Scrum, 

XP…

Get 
Expert 

Help

-Adapted from "Balancing 
Agility & Discipline”
by B. Boehm & R. Turner

yes

no

yes

yes
no

no

Assess 
Risks
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Mixing It Up

Architecture always important
– Design for simplicity (to the extent possible)
– Package iteration components separately
– Always, always, always manage the architectural interfaces

The business process interfaces; and
The technical interfaces

“CRACK” * users always necessary
– Focus on separating co-mingled business/technical requirements
– Eliminate errors before end-user demos: inspect, inspect, inspect
– Eliminate defects before delivery: test, test, test

Project management still important
– Manage “breadth” scope changes and “depth” knowledge increases
– Stay focused on completion criteria
– Use Adaptive planning

*collaborative, representative, authorized, committed, knowledgeable
Boehm & Turner "Balancing 

Agility & Discipline”
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Implementing New Technologies 

DISCOVERY (Mgt. By Airplane Guide)

SUCCESSFUL PILOTS / APPLICATIONS

BROADCASTING SUCCESS

CONFIRMATION OF EARLY ADAPTERS

BEGINNINGS OF ADAPTATIONS 
(MODIFICATIONS)

INSTITUTIONALIZATION (SHEEP DIPPING) 

MORE “ADAPTATION”

INADEQUATE FUNDING, INADEQUATE FUNDING, 
MISAPPLICATIONMISAPPLICATION

DIMINISHED RETURNSDIMINISHED RETURNS

BLAMING THE NEW PRODUCTBLAMING THE NEW PRODUCT
EXECUTIVE “BUY-IN”

EXECUTIVE SUPPORT MISSINGEXECUTIVE SUPPORT MISSING

Adapted from “Life Cycle of a Silver Bullet,” Sarah Sheard, Software Productivity Consortium  
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Some Iterative Approaches

“Agile & Iterative DevelopmentAgile & Iterative Development”” by Craig by Craig LarmanLarman
“Adaptive Software Development” by Jim Highsmith
“SCRUM” by Ken Schwaber, Mike Beedle, Jeff Sutherland
“Extreme Programming (XP)” by Kent Beck, Ward Cunningham, Ron Jeffries
“Dynamic Solutions Delivery Model” (aka “Dynamic Systems Development 
Method”)

– DSDM
– International DSDM Consortium www.dsdm.org

“Crystal” by Allistair Cockburn
“Feature-driven development” by Jeff DeLuca & Peter Coad
“Lean Software Development” by Mary and Tom Poppendieck
“Pragmatic Programming” by Andy Hunt & Dave Thomas
““Balancing Agility & DisciplineBalancing Agility & Discipline”” by B. Boehm & R. Turnerby B. Boehm & R. Turner
““Agile Management for Software EngineeringAgile Management for Software Engineering”” by David J. Andersonby David J. Anderson
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Today We Talked About

Best Practices In Iterative 
Development

Major Contributors To Iterative 
Project Failures—And How to Avoid 
Them

Is Pure Iterative The Way To Go? 



THANK YOU

More Questions? 
lzells@aol.com
(310) 316-2810


