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Chapter 11

Creat ing and Using a Project
Dashboard

Most of the quest ions you answer come down to some var iant of th is
quest ion: ÒWhere are we?Ó

This cou ld come from senior management t rying to Þgure out whether
youÕre going to hit a deadline or from the project team ask ing about
their status. It soon feels like theyÕre in the backseat of your car on a
long tr ip ask ing, ÒAre we there yet?Ó

The key to understanding a project is to make regu lar measurementsÑ
both quant itat ive and qualitat iveÑ and display the measurements pub-
licly. When project managers display these measurements as par t of the
project status, teams are able to adjust their work and proceed more
successfu lly.

This collect ion of measurements compr ises your project dashboard.
Taken together, the project measurements display your velocity, dis-
tance, consumpt ion, and locat ionÑ much as a car dashboard does.

Creat ing a project dashboard provides feedback to the team and repor ts
status to other interested people. Use a Big Visible Char t or Infor mat ion
Radiator [Coc04] so that everyone can see the projectÕs progress.

11.1 Measurements Can Be Dangerous

Measurement involves three big problems: the project team spending
too much t ime on measurement to the detr iment of the work , gaming
the system, and measur ing the people instead of the project .
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ItÕs easy to spot and Þx people spending too much t ime measur ing. Are
your project staff members generat ing paperwork and measurements
rather than per for ming the work? The measurements in th is chapter
are all obtainable by you, the project manager. Most of the project staff
shou ldnÕt have to help you obtain project measurements. You might
need help from someone who manages the SCM or the DTS. (If you
need to measure per for mance or reliabil ity, you might need developers
or testers to help you measure that .) If you need help from more than a
couple of people, work on your project in frast ructure suppor t . The goal
of the dashboard is to use the data to assess the project state, not to
spend t ime creat ing the dashboard.

It is often harder to spot people gaming the system, but the cause
is often that only a single factor is being measured. YouÕre likely to
see schedu le games (see Chapter 6, Recognizing and Avoiding Schedule
Games, on page 103) and other behavior that doesnÕt help the project
progress. ThereÕs a famous Dilber t st r ip where the boss says heÕll pay
each developer some amount of money to Þx defects. Wally, one of the
characters says, ÒIÕm going to wr ite me a minivan.ÓWally is planning to
wr ite a whole lot of defects and then Þx them. If you measure only one
th ing, you encourage people to opt imize for that one th ing. Make sure
you have mult iple measurements for assessing project progress.

When you choose measurements, make sure you measure the project
and the product , not the people [Aus96]. If you measure anyth ing that
can be traced direct ly back to one person or another, you are measur ing
people, not the project or the product . Measur ing people begs them to
game the system, prevent ing you from understanding the projectÕs state
and possibly prevent ing the project from complet ing. Never measure
people.

ItÕs easy to measure some facets of a project , such as the project star t
date, the current date, and the desired release date and say, ÒWeÕre X
percent of the way along,Óbecause the project team has used that per -
centage of t ime. (See Sect ion 11.2, Earned Value for Softw are Projects
Makes Little Sense, on page 220.) If all you measure is the schedu le,
youÕre guaranteed not to meet the desired deadline.

In fact , measur ing any single dimension canÕt give you a fu ll enough
picture of the status of your project . If youÕre dr iving a car and look
at the mileage for th is tank of gas but donÕt look at your miles per
gallon and the miles left to dr ive, you st il l donÕt know whether you have
enough gas to get you to your dest inat ion.
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To obtain a true pictu re of the your projectÕs state, choose at least four
out of six dimensions of the project dr ivers, constraints, and ßoats from
Sect ion 1.2, Manage Your Drivers, Constraints, and Floats, on page 21 to
measure and display on your project dashboard. Those four dimensions
capture the areas you are most likely to be able to modify dur ing the
project . And if you donÕt measure them, you canÕt see what to change
to make your project succeed.

T i p: Use Mul t i di m ensi onal Measurem ent s t o Assess Project
Progress

There are any number of references that say, ÒYou get what
you measure.ÓAnd, as you saw in Sect ion 11.1, Measure-
ments Can Be Dangerous, on page 214, itÕs possible people
will want to game the measurement . Since you will get exact ly
what you measure, make sure you measure enough infor -
mat ion about the project to provide an honest assessment of
project progress.

Rob, a VP of engineer ing called me, confounded. ÒJR, those freak ing
testers! They canÕt do anyth ing r ight .ÓRobÕs project had 1,500 devel-
opers and about 350 testers. I had met a few testers before, so I said,
ÒThatÕs funny, the people I met seemed to know what they were doing.Ó
ÒNo way,ÓRob qu ipped, Òthe developers meet every single milestone. The
testers donÕt meet any. I need you r ight away to do an assessment .Ó

Well, developers meet ing every milestone is a suspicious statement . I
know a lot of developers. And even the best donÕt always meet their
schedu les. I star ted the assessment with an open mind. Maybe all
1,500 developers really are incredible.

But hereÕs what I discovered. The developers have to repor t only dates to
the project managers. ThatÕs it . And the project managers measure only
dates from the developers and defects from the testers. ThereÕs no mea-
surement of anyth ing else on the project . When I talked to developers
about their work , it all became clear. Danny gr imaced and explained,
ÒI have to star t the feature when the Gant t says to; otherwise, I get
marked down on my per for mance evaluat ion. I pu t stubs in, so I ÔÞn-
ishÕit on t ime. When the testers repor t a problem, I Þx the problem.Ó
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Joe Asks. . .

Can I Ever Start Measuring Over?

You can. I don’t recommend it, because generally the system
(the process and the people) that’s creating problems—such
as starting the project a month late—doesn’t recognize the sys-
tem is doing this. Without a chart to show why you’ve been
behind since the beginning, you won’t be able to change the
system of how projects start.

Instead of remeasuring, draw a line on the chart with something
like “Original Start Date” and “Actual Start Date.” Then show
the triggering event that led to the “Actual Start Date.” (See
Figure 11.7, on page 227.)

RobÕs organizat ion has broken projects (and products)Ñ projects that
donÕt deliver what Rob needs. As long as he persists in single-dimension
measurement for a group of people (dates for developers and defects for
testers), they will have broken projects. The only cure for Rob is to have
the project managers measure all around the project so that they can
tell more accurately where the project is.

11.2 Measure Progress Toward Projec t Completion

By using several measurements from the dr ivers, constraints, and
ßoats, you can measure the teamÕs progress toward project comple-
t ion. Project complet ion is a funct ion of how accurate your or iginal est i-
mate was and how much progress youÕve made. But measur ing only the
schedu le progress is not good enough. The only accurate way to mea-
sure progress for a software project is to measure how many features
the project team has completed, how good those features are, and how
many features are left to implement .

Use Veloc ity Char ts to Trac k Schedu le Progress

If youÕre implement ing by feature, a velocity char t (such as Figure 11.1,
on the following page) is a great progress indicator to how much progress
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Figure 11.1: Velocity Char t for a Project

the team has made on the project .1 And it can give you an indicat ion
about how much work is left .

HereÕs how you make a velocity char t . Add up the number of featuresÑ
thatÕs your total features. As you Þnish a feature, add 1 to the number
of features done, and decrease the number of features left . If you have
to add more features dur ing the project , add those extra features to the
total features. Even if your features arenÕt nor malized to be the close to
the same size, th is char t wil l help.

If you use inch-pebbles and youÕre not implement ing by feature, t rack-
ing inch-pebbles (Sect ion 8.10, Use Inch-Pebbles, on page 173) can help
you know where you are. But that wonÕt be as accurate as implement-
ing by feature. Whatever you do, donÕt just ask people whether theyÕve
met their milestones without look ing to see how good the stu ff is that
they are producing.

1. See http://www.xprogramming.com/xpmag/jatRtsMetric.htm.
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Ti p: Veloci t y Char t s Are t he Si ngle-Best Char t

If you can make only one char t , choose a velocity char t .
Velocity char ts use three measurements (requ irements, com-
pleted work , and date), all on one char t . They donÕt provide a
picture of defects or cost , two more measures you might like
to see. But they provide an overall pictu re of progress on one
char t .

Because youÕre measur ing several t rends on one char t : total
requ irements and completed work , including all the test ing
and documentat ion and whatever else your project requ ires
over t ime, itÕs the single-best char t . If youÕre work ing with-
out implement ing by feature, the char t shows no completed
work , which is exact ly the state your project is in. Velocity
char ts are your fr iend.

Use an Iterat ion Contents Char t to Trac k Overal l Progress

In addit ion to a velocity char t that t racks implemented features over
t ime, you might want a Þner -grained look at whatÕs going on in each
iterat ion. (Even if youÕre not using t imeboxed iterat ions, generate th is
char t over a Þxed t ime per iod. That will help you see when requ irements
changes and defects ar r ive in the project .)

In Figure 11.2, on the following page, you can see how the releaseÕs con-
tents change over t ime. In th is project , the team star ted with a velocity
of six features per iterat ion. By they t ime they got to the ninth iterat ion,
they were down to two features, plus two changes and four defects. At
that point , the project manager realized th ings cou ld only get worse
and stopped changing the iterat ionÕs back log dur ing the iterat ion. That
allowed the team to make much more progress in the last three itera-
t ions.

Unt il the project manager generated th is char t , no one had any idea
about the cost of the changes dur ing an iterat ion and the int roduct ion
of defects those changes caused.

CLICK HERE to purchase this book now.
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Figure 11.2: Iterat ion contents char t for a project

Earned Value for Software Projec ts Mak es Little Sense

Earned value is a measure of the value of work per for med to date.2 But
because software is ephemeral and ever -changing, itÕs close to impos-
sible to calcu late the true ear ned value. If you canÕt clear ly deÞne it ,
you canÕt really measure it . Resist the at tempts from your organizat ion
to have you repor t on ear ned value. For a tangible product , itÕs easy
to calcu late ear ned value. If youÕre bu ilding a table, you can calcu late
the cost of the mater ials and t ime to see whether the legs and the top
have value even before you put the table together. But ear ned value is
different for software.

HereÕs an example. Say you have Þve requ irements to complete in ten
weeks. Imagine that you and the project team believe it wil l take the
ent ire team two weeks per requ irement . And, imagine you have Þve
people on the team. Your est imate is ten effor t -weeks per requ irement ,
a total of Þfty effor t -weeks. Imagine the team has Þnished the Þrst three
requ irements, including test ing them, as in Figure 11.3, on page 222.

2. © 2007 R. Max Wideman, http://www.maxwideman.com; reproduced with permission.
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Joe Asks. . .

How Can We Have No Completed Work?

You’ve been working hard for months on your project. No one
has been slacking off. But when you try to use a velocity chart, it
shows you no (or virtually no) completed work. How is that pos-
sible? It’s possible—and even likely—if you’re using a serial life
cycle or implementing by architecture in any life cycle, without
planning how to finish features.

When a project team uses a serial life cycle or implements by
architecture, they have lots of partially completed work. Par-
tially completed work is called waste in the lean community. It’s
waste because it’s not done. Because velocity charts show you
completed work, you can tell whether the team is producing
waste or a completed product.

The more you use incremental, or even better, agile techniques,
the more your velocity chart will show what you’ve done. Being
able to show the project team what is done helps maintain the
project rhythm and helps people accomplish more.

The customer sees what the team has done so far. ÒLooks great , bu t I
really need it to do foo over here and blatz over there.Ó

The ÒfooÓand ÒblatzÓfeatures will cost another two team-weeks each.
Your or iginal calcu lat ion was that you had 60% of the work done in
60% of the t ime. You were on track. You are now not even close to on
track. But you have feedback from the customer ear lier than the end of
the project , and you can give the customer what the customer wants.

How much value do you have? I donÕt know how to answer that ques-
t ion, because it doesnÕt account for the fact that the customer didnÕt
realize what he or she wanted wasnÕt enough for the t ime allocated
for the project . The in it ial measurements were wrong. Your project has
some value. Maybe the work to date has even more value than you
thought because the customer realized ear ly that the requ irements
werenÕt qu ite r ight . But you are no longer 60% done; youÕre at some
other percentage.

Some organizat ions like to use ÒPercent Complete.ÓI donÕt agree with
that either. All too often th is refers to only the development piece, but
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Figure 11.3: A six-week velocity char t

not the test ing par t . Pieces of the product that havenÕt been tested
arenÕt complete. Using ÒPercent CompleteÓbegs people to star t with
schedu le games such as the one covered in Sect ion 6.14, 90% Done, on
page 131.

If you want to know your progress, use a velocity char t showing run-
ning tested features. A velocity char t shows the teamÕs actual progress
against the planned progress. And it shows that change happens to a
project and how much change is occurr ing.

So, just say no to ear ned value. Use velocity char ts instead.

Trac k Your Orig inal Estimate with EQF

Tom DeMarco in [DeM86] descr ibed a measure called estimation quality
factor (EQF). EQF helps you understand how good the in it ial est imate
was. At per iodic intervals dur ing the project , the project team answers
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Figure 11.4: Est imat ion quality factor

th is quest ion: ÒWhen do you th ink weÕll be done?ÓEach data point is
the consensus agreement on when the project team believes the project
wil l be Þnished. At the end of the project , draw a line backward from
the release date to the beginning of the project . For an example, see
Figure 11.4. The area between the line you drew and the when-will-
we-be-Þnished line is how far off your est imat ion was. This is a great
technique for people to use as feedback on their individual est imates.
But even if you donÕt use it for feedback, itÕs a great technique for the
project manager to see whatÕs happening.

Maybe youÕre concer ned: thereÕs a penalty in EQF for discover ing new
requ irements later. ThatÕs true. EQF is not a per fect measure. But if
youÕre not going to use an agile life cycle, late requ irements (or late-
lear ned requ irements) do br ing a penalty. IÕd rather see why the project
is su ffer ing from a delay than not know why.

If youÕre using an agile life cycle, your velocity char ts will provide you
a quant itat ive answer, rather than a qualitat ive answer. But if youÕre
not using an agile life cycle, EQF is a great qualitat ive measure of how
close your est imate is.

CLICK HERE to purchase this book now.

http://www.pragmaticprogrammer.com/titles/jrpm


M EASURE PROGRESS TOWARD PROJ ECT COM PLETION 224

12

13

14

15

16

!"#$%&

!'#$%&

!!#$%&

'#$
%

&

!#
$%

&

(#
$%

&

)#
$%

&

*#
$%

&

+#
$%

&

,#
$%

&

-#
$%

&

.#
$%

&

'"#
$%

&

''#
$%

&

'!#
$%

&

'(#
$%

&

')#
$%

&

'*#
$%

&

'+#
$%

&

',#
$%

&

'-#
$%

&

'.#
$%

&

!"#
$%

&

!'#
$%

&

!"#$%&'%()#*+"#$

()
#*

+
"#

$,
%

(-
,%

!"
#$

Figure 11.5: TommyÕs est imat ion quality factor

Figure 11.4, on the preceding page is a char t of an EQF for a project
that was or iginally supposed to be nine months long. For the Þrst cou-
ple of months, when the project manager asked when people thought
theyÕd Þnish, they said September 1. And for a couple of months, they
were opt imist ic, th ink ing that they might Þnish ear ly. But dur ing the
Þfth month, team members realized they didnÕt know enough about
some of the requ irements. What they discovered changed the archi-
tecture and pushed out the date. For the next few months, they st il l
werenÕt sure of the date. They realized in the last three months of the
project that , because of the changing architecture, they were encoun-
ter ing many defects they hadnÕt ant icipated. Evaluat ing EQF, a quali-
tat ive metr ic, was helpfu l to the project manager and the project team
as a check against the progress char ts.

EQF isnÕt just for software projects. A person can use th is technique
when per for ming any project work . I used it when wr it ing th is book.
You can use it with developers (or testers or wr iters or whomever) to
coach them about their est imat ion.
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Tommy was work ing on a feature that he thought wou ld take him three
weeks to complete. He made sure he had several deliverables each
week, h is inch-pebbles. As he completed an inch-pebble, he updated
his EQF for the feature. See Figure 11.5, on the previous page. He
thought he was lucky with deliver ing the pieces ear ly. He didnÕt change
his EQF unt il about halfway through the feature, even though he had
managed to complete most of h is deliverables ear ly for the Þrst par t of
the feature.

As Tommy proceeded, he didnÕt qu ite make the progress he thought he
would. He was st il l on t rack for h is or iginal est imate but was not going
to meet the ear lier date.

Schedu le est imates are just guesses, so anyth ing you can do to show
and then explain why your schedu le var ies from the in it ial plan will be
helpfu l to anyone who wants to know ÒWhere are we?Ó

More Measurements Tell the Rest of the Story

Project complet ion measurements might be all your managers want to
see, but if youÕre a project manager or a technical lead on a project
team, IÕm sure youÕd like some ear ly war ning signs that the schedu le
might not be accurate. To keep my Þnger on the pu lse of a project , I
monitor several measurements:

¥ Schedu le est imates and actuals, aside from EQF. If you use veloc-
ity char ts, you get th is as par t of velocity.

¥ When people (with the appropr iate capabil it ies) are assigned to the
project vs. when they are needed.

¥ Requ irements changes throughout the project . If you use velocity
char ts, you get th is as par t of velocity.

¥ Fau lt feedback rat io throughout the project if youÕre not using an
agile life cycle. See Sect ion 11.2, See Whether the Developers Are
Making Progress or Spinning Their Wheels, on page 230.

¥ Cost to Þx a defect throughout the project , especially if youÕre not
using an agile life cycle.

¥ Defect Þnd/ close/ remain ing open rates throughout the project .

Note that these are assessment measurements, not measurements that
are t rying to Þnd the problems in the project . These measurements will
expose problems but might not be sufÞcient by themselves to see the
real problems. The power from the measurement comes from look ing at
all of these measurements together.
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Compet it ive Edge
Need to get software out the door? Then you want to see how to Ship It! with less fuss and
more featu res. And every developer can beneÞt from the Practices of an Agile Developer.

Ship It !
Page after page of solid advice, all t r ied and tested
in the real wor ld. This book offers a collect ion of
t ips that show you what tools a successfu l team
has to use, and how to use them well. YouÕll get
qu ick , easy-to-follow advice on modern techniques
and when they shou ld be applied. You need t h i s
book i f : ¥ YouÕre frustrated at lack of progress on
your project . ¥ You want to make yourself and your
team more valuable. ¥ YouÕve looked at
methodologies such as Extreme Programming (XP)
and felt they were too, well, extreme. ¥ YouÕve
looked at the Rat ional UniÞed Process (RUP) or
CMM/ I methods and cr inged at the learning curve
and costs. ¥ You need t o get soft ware out t he
door wi t hout excuses

Sh i p I t ! A Pract i cal Gui de t o Successfu l Soft ware
Project s
Jared Richardson and Will Gwaltney
(200 pages) ISB N: 0-9745140-4-7. $29.95
http :/ / p ragmatic p rogrammer.c om/ titles/ p rj

Pract ices of an Agile Developer
Agility is all about using feedback to respond to
change. Learn how to apply the pr inciples of agil ity
throughout the software development process ¥
Establish and maintain an agile work ing
environment ¥ Deliver what users really want ¥
Use personal agile techniques for better coding and
debugging ¥ Use effect ive collaborat ive
techniques for better teamwork ¥ Move to an agile
approach

Pract i ces of an Agi le Developer : Work i ng i n t he
Real Wor ld
Venkat Subramaniam and Andy Hunt
(189 pages) ISB N: 0-9745140-8-X. $29.95
http :/ / p ragmatic p rogrammer.c om/ titles/ pad
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Cutt ing Edge
Now that youÕve Þnished your project , are you sure that itÕs ready for the real wor ld? Are
you tru ly ready to Release It! in th is crazy wor ld?

Interested in Ruby on Rails, bu t donÕt want to learn another framework from scratch?
You donÕt have to! Rails for Java Programmersleverages you and your teamÕs knowledge
of Java to qu ick ly learn the Rails environment.

Release It !
Whether itÕs in Java, .NET, or Ruby on Rails,
gett ing your applicat ion ready to ship is only half
the batt le. Did you design your system to survive a
sudden rush of visitors from Digg or Slashdot? Or
an inßux of real wor ld customers from 100 different
countr ies? Are you ready for a wor ld Þlled with
ßakey networks, tangled databases, and impat ient
users?

If youÕre a developer and donÕt want to be on call at
3AM for the rest of your life, th is book will help.

Desi gn and Deploy Product i on-Ready Soft ware
Michael T. Nygard
(368 pages) ISB N: 0-9787392-1-3. $34.95
http :/ / p ragmatic p rogrammer.c om/ titles/ mnee

Rails for Java Developers
Enterpr ise Java developers already have most of
the sk il ls needed to create Rails applicat ions. They
just need a gu ide which shows how their Java
knowledge maps to the Rails wor ld. ThatÕs what
th is book does. It covers: ¥ The Ruby language
¥ Bu ilding MVC Applicat ions ¥ Unit and
Funct ional Test ing ¥ Secur ity ¥ Project
Automation ¥ ConÞgurat ion ¥ Web Services
This book is the fast track for Java programmers
who are learning or evaluat ing Ruby on Rails.

Rai l s for J ava Developers
Stuart Halloway and Just in Geht land
(300 pages) ISB N: 0-9776166-9-X. $34.95
http :/ / p ragmatic p rogrammer.c om/ titles/ fr_r4j
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Facets of Ruby Ser ies
If youÕre ser ious about Ruby, you need the deÞnit ive reference to the language. The Pick-
axe: Programming Ruby: The Pragmatic ProgrammerÕs Guide, Second Edition. This is the
deÞnit ive gu ide for all Ruby programmers. And youÕll need a good text editor, too. On the
Mac, we recommend TextMate.

Programming Ruby (The Pickaxe)
The Pickaxe book, named for the tool on the cover,
is the deÞnit ive reference to th is highly-regarded
language. ¥ Up-to-date and expanded for Ruby
version 1.8 ¥ Complete documentat ion of all the
bu ilt -in classes, modu les, and methods
¥ Complete descr ipt ions of all n inety-eight standard
librar ies ¥ 200+ pages of new content in th is
edit ion ¥ Learn more about RubyÕs web tools, unit
test ing, and programming philosophy

Program m i ng Ruby: The Pragm at i c
Program m erÕs Gui de, 2nd Edi t i on
Dave Thomas with Chad Fowler and Andy Hunt
(864 pages) ISB N: 0-9745140-5-5. $44.95
http :/ / p ragmatic p rogrammer.c om/ titles/ ruby

TextMate
If youÕre coding Ruby or Rails on a Mac, then you
owe it to yourself to get the TextMate editor. And,
once youÕre using TextMate, you owe it to yourself
to pick up th is book. ItÕs packed with informat ion
which will help you automate all your edit ing tasks,
saving you t ime to concentrate on the important
stu ff. Use snippets to insert boilerplate code and
refactor ings to move stu ff around. Learn how to
write your own extensions to customize it to the
way you work .

Text Mat e: Power Edi t i ng for t he Mac
James Edward Gray II
(200 pages) ISB N: 0-9787392-3-X. $29.95
http :/ / p ragmatic p rogrammer.c om/ titles/ textmate
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The Pragmat ic Bookshelf
The Pragmatic Bookshelf featu res books writ ten by developers for developers. The t it les
cont inue the well-known Pragmatic Programmer style, and cont inue to garner awards
and rave reviews. As development gets more and more difÞcu lt , the Pragmatic Program-
mers will be there with more t it les and products to help you stay on top of your game.

Visit Us Online
Manage It! Home Page
http :/ / p ragmatic p rogrammer.c om/ titles/ jrpm

Source code from this book, errata, and other resources. Come give us feedback, too!

Reg ister for Updates
http :/ / p ragmatic p rogrammer.c om/ upda tes

Be not iÞed when updates and new books become available.

Join the Community
http :/ / p ragmatic p rogrammer.c om/ c ommunity

Read our weblogs, join our online discussions, part icipate in our mailing list , in teract
with our wik i, and beneÞt from the exper ience of other Pragmatic Programmers.

New and Noteworthy
http :/ / p ragmatic p rogrammer.c om/ news

Check out the latest pragmatic developments in the news.

Buy the Book
If you liked th is PDF, perhaps youÕd like to have a paper copy of the book. ItÕs available
for purchase at our store: p ragmatic p rogrammer.c om/ titles/ jrpm.

Contact Us
Phone Orders: 1-800-699-PROG (+1 919 847 3884)
Online Orders: www.p ragmatic p rogrammer.c om/ c a ta log

Customer Service: orders@pragmaticprogrammer.com

Non-English Versions: translations@pragmaticprogrammer.com

Pragmatic Teaching: academic@pragmaticprogrammer.com

Author Proposals: proposals@pragmaticprogrammer.com
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