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OverviewOverview

Does this sound familiar?
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Measurement:  Expense or InvestmentMeasurement:  Expense or Investment

•• Software measurement (and process Software measurement (and process 
improvement) are viewed as improvement) are viewed as expensesexpenses: : OverheadOverhead
–– Lean, agile organizations want to reduce overheadLean, agile organizations want to reduce overhead

–– But, how do organizations become “lean & agile”?But, how do organizations become “lean & agile”?

•• Part of cost of doing business Part of cost of doing business 
–– 3 3 –– 5% on average5% on average

–– Project management averages 14%Project management averages 14%
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Measurement:  Expense or InvestmentMeasurement:  Expense or Investment

•• What does software measurement provide?What does software measurement provide?
1.1. Knowledge of an organization’s capabilitiesKnowledge of an organization’s capabilities
2.2. Identifies patterns and trends (Strengths to leverage and Identifies patterns and trends (Strengths to leverage and 

weaknesses to correct)weaknesses to correct)
3.3. Insight into projects in time to make effective midInsight into projects in time to make effective mid--stream stream 

correctionscorrections
4.4. Ability to benchmark against competition or “the industry” in Ability to benchmark against competition or “the industry” in 

quality, productivity, and time to marketquality, productivity, and time to market
5.5. Quantitative basis for evaluating project and organizational Quantitative basis for evaluating project and organizational 

performanceperformance

•• Improves ability to meet commitments, avoid Improves ability to meet commitments, avoid 
pitfalls, and evaluate tradepitfalls, and evaluate trade--offsoffs
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State of the Industry:  Project State of the Industry:  Project 
EstimationEstimation

•• Software estimates are Software estimates are notnot project plansproject plans

•• Estimates contain uncertainty about two key Estimates contain uncertainty about two key 
components:components:
–– Scope of the requirements (project size)Scope of the requirements (project size)

–– Team productivityTeam productivity
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The Cone of UncertaintyThe Cone of Uncertainty

• Not enough information is available early in the development 
lifecycle to make accurate estimates

• Precision is not accuracy

Low level requirements

Project Definition
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Actual vs. Estimated EffortActual vs. Estimated Effort
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Actual vs. Estimated ScheduleActual vs. Estimated Schedule

Schedule Growth
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Actual vs. Estimated SizeActual vs. Estimated Size

Size Growth
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In SummaryIn Summary

•• Average schedule growth is 8%Average schedule growth is 8%

•• Average cost/effort growth is 16%Average cost/effort growth is 16%

•• Average size growth is 15%Average size growth is 15%

•• So how can we use this information to create more So how can we use this information to create more 
accurate estimates?accurate estimates?
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Modeling Increased SizeModeling Increased Size

•• Create best project estimate based on proposed Create best project estimate based on proposed 
sizesize
–– Use historically based productivityUse historically based productivity

–– Account for project constraints (staff, effort, schedule)Account for project constraints (staff, effort, schedule)

•• Create estimate based on 15% size growthCreate estimate based on 15% size growth
–– Does this account for projected schedule & effort growth?Does this account for projected schedule & effort growth?
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Ev a lu a te  Pr o b a b ility o f C u rr e n t Es tim a te
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500 FP Project
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S ta ffin g  &  P ro b a b ility  An a ly s is
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E v a lu a te  P r o b a b il i t y  o f  C u r r e n t  E s t im a te
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Staffing & ScheduleStaffing & Schedule
Validate Estimate with History
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Schedule varies by a factor of 3.5 
from -1σ to +1 σ

Effort varies by a factor of 8 
from -1σ to +1 σ

What is “normal” variability?
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How Should Project Effort Be ExpendedHow Should Project Effort Be Expended
A Case StudyA Case Study

•• 838 projects that had data reported for Analysis/Design as well 838 projects that had data reported for Analysis/Design as well 
as Construction and Test phasesas Construction and Test phases

•• Average Effort applied to Analysis/Design = 20%Average Effort applied to Analysis/Design = 20%

•• 474 projects in the sample used <= 20% design effort474 projects in the sample used <= 20% design effort
–– Average Analysis/Design Effort = 11%Average Analysis/Design Effort = 11%

•• 364 projects in the sample used > 20% design effort364 projects in the sample used > 20% design effort
–– Average Analysis/Design Effort = 33%Average Analysis/Design Effort = 33%

•• Size profiles of samples very similarSize profiles of samples very similar
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ObservationsObservations

•• Projects with <20% effort in Requirements and Projects with <20% effort in Requirements and 
Design Design 
–– Took 12% longer to completeTook 12% longer to complete

–– Averaged 5.6% more effort (median 24.4% greater)Averaged 5.6% more effort (median 24.4% greater)

–– Had an average staff 14.6% higherHad an average staff 14.6% higher

•• But these projects did excel at one thing:But these projects did excel at one thing:
–– Found 63.7% more defects in systems testFound 63.7% more defects in systems test

–– Had 127% more defects in the first 12 months after deliveryHad 127% more defects in the first 12 months after delivery
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Understanding TradeUnderstanding Trade--offsoffs

1 4
3 3

a b

a b= =

× ×
where  and 

Size = Effort Time Productivity

Additional schedule has a much larger impact on a software 
project than increased effort
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The Estimating ConundrumThe Estimating Conundrum
Schedule / Effort TradeoffSchedule / Effort Tradeoff
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Uncertainty about Size and Productivity creates 
uncertainty about the Duration-Effort curve
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The Estimating ConundrumThe Estimating Conundrum
Sometimes no Solution WorksSometimes no Solution Works
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The Estimating ConundrumThe Estimating Conundrum
Relax the ScheduleRelax the Schedule
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The Estimating ConundrumThe Estimating Conundrum
Increase EffortIncrease Effort
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The Estimating ConundrumThe Estimating Conundrum
Reduce Size (Functionality)Reduce Size (Functionality)
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The Estimating ConundrumThe Estimating Conundrum
Assume Higher ProductivityAssume Higher Productivity

Duration

Ef
fo

rt

Impossible Zone

Impractical Zone
Feasible Solutions

http://www.pdfcomplete.com/cms/hppl/tabid/108/Default.aspx?r=q8b3uige22


© Quantitative Software Management, Inc.  #27

ConclusionsConclusions

•• Measurement is an integral part of managementMeasurement is an integral part of management

•• Information required to make precise estimates is Information required to make precise estimates is 
unavailableunavailable at project startat project start--upup
–– Estimate uncertainty decreases rapidly with more informationEstimate uncertainty decreases rapidly with more information

•• Project estimates understate effort, schedule, & Project estimates understate effort, schedule, & 
sizesize
–– Estimating based on a larger size or at a higher assurance levelEstimating based on a larger size or at a higher assurance level

can account for thiscan account for this

•• The tradeThe trade--off between schedule & cost/effort is off between schedule & cost/effort is 
nonnon--linearlinear
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ConclusionsConclusions

•• Effort spent in Analysis & Design pays Effort spent in Analysis & Design pays bigbig
dividendsdividends
–– Reduces overall project effort (cost$$$$)Reduces overall project effort (cost$$$$)

–– Reduces overall project scheduleReduces overall project schedule

–– Improves project qualityImproves project quality
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QuestionsQuestions
??
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