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Estimation
What to say when asked for an estimate

“I’ll get back to you”

Pragmatic Programmer

Deadly sins material adapted from 
http://www.ewh.ieee.org/r5/central_texas/austin_cs/presentations/2004.08.26.pdf
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Outline
Why are we talking about estimation?
Estimation basics
Mariner’s scenario - what’s your estimate?
15 deadly sin’s of estimation
What’s your estimate now?
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Readings
Required:

EstimationBasics, pg 1-8 
http://www.spc.ca/downloads/resources/estimate/estbasics.pdf

Cocomo II
http://www.softstarsystems.com/overview.htm or
http://www.codeproject.com/gen/design/cocomo2.asp

You can also check out Pragmatic Programmer –
pg. 64-69
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Why are we talking about estimation?
In my experience, it’s REALLY hard for engineers 
to give estimates

You WILL be asked for them
Saying “it’ll be done when it’s done”, isn’t helpful

BAD estimates can be bad for you, the team, the 
company, the customer

Let’s learn some skills and context to help answer 
the estimation questions better
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With your 403 projects
Has anyone been tracking 

Estimated (target) completion
Actual completion

• What’s been your experience with hitting your 
estimates?
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From the beta docs I saw…

People locator moved to finalUtalk

Changed formats so hard to tell…Waste

Added testing phasesSuiteRates

Course directory and professor info 
moved to final

CourseForge

User/house settings moved to finalPayBack

User registration and retrieval moved to 
final, some search aspects moved out

EZReg

To deal with slipping schedules, you moved features out.  A good plan given the 
fixed final date!
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How do you create an estimate?
1. Estimate the size of the development product

2. Estimate the effort in person-months/person-
hours

3. Estimate the schedule in calendar months

4. Estimate the project cost in $$

Refine your estimate as you get 
further in development
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1. Estimate the size of the project
By analogy to a past project (historical data)

By estimating source lines of code (SLOC)

By estimating functions (function points)

By consulting experienced experts

May be able to estimate effort by analogy and 
experience, too….
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Software Estimation, McConnell

Is SLOC alone a good estimator?
Effort
(staff months)

There is a 
correlation with 
effort and SLOC, 
but also a big 
variation.

There is a 
correlation with 
effort and SLOC, 
but also a big 
variation.

x

Measuring programming progress by lines of code is like 
measuring aircraft building progress by weight.

Bill Gates

__ linear
--- worst case
x typical
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SLOC depends on app domain

SLOC/staff month 
depends on software 
domain

Internet systems:

600-10000
Real time systems:

100-1500

SLOC/staff month 
depends on software 
domain

Internet systems:

600-10000
Real time systems:

100-1500

Software Estimation, McConnell
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SLOC depends on programming 
language

1:10SQL

1:6Perl

2:1Macro assembly

1:2.5Java

1:2Fortran95

1:2.5C#

1:1C

Statements relative 
to C

Language

Software Estimation, McConnell
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2. Estimate the effort
Effort in general depends on many factors, (only one of 
which is project size (SLOC/functions))

Software Estimation, McConnell

Effect of 
personnel 
factors

Best 
programmers 
can improve 
schedule by 
24%

Best 
programmers 
can improve 
schedule by 
24%
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Cocomo model of estimation
You can estimate effort using historical data, 
and/or, if none exists, an algorithmic approach

COCOMO (Constructive Cost Model) 
o Estimation model
o Developed by Barry Boehm in the 1980’s
o Evolved to COCOMOII

Features:
o Simple and well tested, tools available
o 20% cost and 70% time estimate accuracy (?!)
o Assumes the project cost is basically dependent on 

total physical size of all project files
o Takes into account the environment
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COCOMO II formula

o Effort adjustment factors (17) include:
Database size
Product complexity
Required reusability
Required reliability
Language and tools experience
Programmer capability

o Scaling factors (5) include:
Precedence
Process maturity
Team cohesion

effort (in person-months) = (2.94 x a) x KSLOC^b
2.94xa is the “effort adjustment factor”
b is the “scaling factor”

effort (in person-months) = (2.94 x a) x KSLOC^b
2.94xa is the “effort adjustment factor”
b is the “scaling factor”
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Let’s try it out
Quick and dirty

http://www.cms4site.ru/utility.php?utility=cocomoii

More accurate
http://sunset.usc.edu/research/COCOMOII/expert_

cocomo/expert_cocomo2000.html

As part of your final release, we’d like you to 
apply the model to see how accurate it is for 
your situation.



CSE 403, Spring 2007, Alverson

3. Estimate the schedule
Can’t we just add?

Starting date + effort (months)/num developers 
= Ending date
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Estimation recap
1. Estimate the size of the development product

2. Estimate the effort in person-months/person-
hours

3. Estimate the schedule in calendar months

Ideally, refer to historical data and experience
Refine the estimate during the project lifecycle



CSE 403, Spring 2007, Alverson

Estimation process

SizeSize EffortEffort

ScheduleSchedule

CostCost

Feature SetFeature Set

Experience/historical data                             
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SLOC rules (for COCOMOII estimate)
Does not include generated code, 
Does not include comments, blank lines, 
Does not include language libraries, …
Use “logical” SLOC – depends on the language

See pg 11 of Comomo II manual:
http://alarcos.inf-
cr.uclm.es/doc/pgsi/doc/lab/cocomo/Reference_manual_2000_english.pdf

Lines of test code?  I’m coming up with a “no”, 
actually.

SLOC counting tools:
• http://sunset.usc.edu/research/CODECOUNT/index.html
• http://www.geronesoft.com/ (free trial)
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Estimation Scenario
It’s June 1st in Seattle.  You have a team of 4 developers, 

Reggie, Archie, Betty, and yourself.  Marketing has 
asked you to create a system to manage Mariners 
souvenirs at Safeco field.  You need a GUI, as well as 
way to enter and update inventory.  Low inventory needs 
to be flagged.   When can your team deliver?

Delivery date:

Factors:

• 40 hour week
• POS support
• Cash/credit/etc



CSE 403, Spring 2007, Alverson

15 Deadly Sins of Estimation

Estimating how long “it” will take to build
before anyone knows what “it” is

Can you imagine these happening?



CSE 403, Spring 2007, Alverson

Mariners system
Was “it” a beta release or a final release that you 

were estimating delivery of?

FinalBeta
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Deadly Sin #2

Assuming that the most reliable estimates come 
from the people with the most powerful vocal 
chords

Think about the dynamics of your 
team…
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Deadly Sin #3

Creating an estimate for a new project by 
comparing it to a past project …
… which overran its estimates...
… and ultimately realizing that you based 
the new project’s plans on the past project’s 
estimated results instead of its actual 
results
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Deadly Sin #4

Assuming that the sales department is better at 
estimating software projects than the 
programmers are
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Deadly Sin #5
Creating schedules that assume that no one will 

go to training ...
- or attend meetings …
- or be called to work on another project ...
- or need to support a key customer …
- or take a vacation ...
- or get sick …
- or …

schedule <> effort/num developers
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Mariners system
Newsflash!  Archie’s adoption came through, 
and he’s on paternity leave for a month!

You’re down to 3 developers for that time.  
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Deadly Sin #7
Presenting estimates with a high degree of 

precision (“67.4 days”) that are supported by 
only a low degree of accuracy (“±2 months”)

General rule of thumb, if the project 
takes days, estimate in days, if takes 
years, estimate in years, etc.
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Mariners system
What unit did you use for your Mariners system 

estimate?

YearsDays Months
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Deadly sin #8

Consider all engineers to be created equal
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Mariners system
Newsflash!  Reggie is a 12th grade intern, working 

with you until September.  
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Mariners system
Newsflash!  You got promoted to chief architect!  

Congratulations, but now you need to spend 
25% of your time on other projects.
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Deadly Sin #9
Providing the most optimistic estimate

• Estimates are often taken as commitments
• Best to bound your estimate with assumptions, 
time qualifiers, a probability, a level of 
confidence, or a confidence interval

Time

60                        80                         100     Confidence

Now                        12mo                     14mo
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+/- qualifier, best/target/worst case
o ie.12 months target, 11 months best case, 14 months worst case

confidence level based on the cone of uncertainty

… or on your experience with estimating

Expressing uncertainty

RD, McConnell

Project 
cost
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Deadly Sins #10-15
Overestimating savings from new tools or methods

Using only one estimation method

Not including risk impacts into estimates

Not anticipating customer changes or not discussing the 
tradeoffs when they occur

Providing “off-the-cuff” estimates

Being overly conservative
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Mariners system

Marketing wants an additional feature to 
measure profit/loss and to identify which items 
are the “big winners”
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Mariners System
It’s June 1st in Seattle.  You have a team of 4 developers, 

Reggie, Archie, Betty, and yourself.  Marketing has 
asked you to create a system to manage Mariners 
souvenirs at Safeco field.  You need a GUI, as well as 
way to enter and update inventory.  Low inventory needs 
to be flagged.   When can your team deliver?

o Archie is on leave for a month
o Reggie is a 12th grade intern, available until Sept
o You got promoted to chief architect, and have to 

spend 25% of your time on other projects
o Marketing wants a additional feature to measure 

profit/loss and which items are the “big winners”
o When can you deliver the FINAL release?
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Mariners System – your estimate

Delivery date:

Factors:
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Summary
Getting an accurate estimate is hard!

But we need estimates to avoid surprises and to 
coordinate with others

Consider the type of project and its environment 
as well as its size

Try to avoid deadly sins … these are just the tip 
of the iceberg (sadly)


