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From the Editor

S
Q
<
X
>
fe
-
%]
c
Q
(&)
®
g
[
=
=
@]
%]
g
]
=
=
@)
w
x
)
=
-
%]
c
]
(©)]
°
c
c
Q
O
(8}
=
[
>
2
2}
L
w
I
<
<
@
O
E
o
L

(9]

For more than 20 years, industry experts have
been reciting Brooks' Law as gospel: Adding people
to a late software project s like pouring gasoline on
a fire—it just makes it later. Twenty years after the
initial publication of The Mythical Man-Month, Fred
Brooks reiterated that Brooks' Law was still “the best
zeroth order approximation to the truth.”

In spite of Brooks’ Law, adding people to a late
project remains commonplace. A study of software
projects in the United Kingdom found that about
half of the managers of runaway projects (projects
that exceeded their planned schedules or budgets
by more than 30%) attempted to bring their projects
under control by adding staff.2 When junior project
managers try to rescue a late project by adding more
staff, wizened project managers and consultants in-
tone the mantra: “Mustn't add people to a late project;
adding people will make the project later.” | have
evangelized this well-worn software engineering
chestnut many times myself, but | no longer think
it'strue.

Brooks' Law is based on the idea that communi-
cations overhead is a significant factor on software
projects, and that work on a software project is not
easily partitioned into isolated, independent tasks.
Ten people can pick cotton ten times as fast as one
person because the work is almost perfectly parti-
tionable, requiring little communication or coordi-
nation. But nine women can't have a baby any faster
than one woman can because the work is not parti-
tionable. Brooks argues that work on a software
project is more like having a baby than picking cot-
ton. When new staff are brought into a late project,
they aren't immediately productive, and they must
be trained. The staff who must train them are already
productive, but they lose productivity while they're
training new staff. Brooks argues that, on balance,
more effort is lost to training and additional coordi-
nation and communications overhead than is gained
when the new staff eventually becomes productive.

To those of us who have been around the software-
project block a few times, the claim feels true. We've
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participated on projects in which new people are
brought on at the end. We know the irritation of hav-
ing to answer questions from new staff when we're al-
ready feeling overwhelmed about our own work.
We've seen new hires make mistakes that set the
whole project back. And we've experienced additional
schedule slips even after staff has been added to a late
project. A typical scenario looks like this:

¢ Project start: A schedule of 12 months is es-
tablished for the whole project.

¢ Month 9: The project manager proposes
adding two people, but the developers say that
they’re 75% done with the project and adding new
staff in the final stages of the project will make the
project later.

¢ Month 11: The project team acknowledges
thatitisn't going to make its 12-month release date.
After a heated debate about Brooks'Law, the project
manager adds two people and reschedules the
project for completion at the 14-month mark.

¢ Month 14: The project isn't ready to be re-
leased. Developers chide the project manager for
violating Brooks' Law.

¢ Month 16: The project is finally released with
significantly less functionality than originally planned.

Did Brooks'Law contribute to this project’s sched-
ule problems? Resolution of the issue turns on project
estimation, project tracking, and training.

ESTIMATION

The Standish Group’s Chaos report found that
the average business systems project overran its
original schedule by 120%.2 Estimation accuracy on
atypical software project is terrible. And it's actually
worse than this statistic suggests because more than
half of the late projects trimmed significant func-
tionality in order to meet their 120-percent-behind-
schedule result. Those projects would have been
even later if they had delivered all of their originally
planned and estimated functionality.

Copyright 1999 Steven C. McConnell. All Rights Reserved



AtMonth 11, without effective project
estimation in place, the plan to release
the software at the 14-month mark is
an exercise in ungrounded fantasy.
When the software is finally released at
Month 16, everyone knows that the
project was completed later than its re-
vised target of 14 months, but what no
one can know with any certainty is
what would have happened if new hires
hadn't been added to the project. The
claimis that adding staff to a late project
makes it later[] but later than what?
Later than a systematic, well-founded
estimate, or later than an estimate that
was optimistic by more than 100% in
the first place?

PROJECT TRACKING

The near-universality of poor project
tracking (knowing a project’s status
with some degree of clarity) also un-
dermines Brooks' Law. If we begina 12-
month project with five people instead
of three, we incur some per-person re-
duction in productivity, but total pro-
ductivity will be higher. What if we add
two people to a 12-month project at
the end of Month 2? That'’s still early in
the project and Brooks' Law doesn't
apply. Organizations such as NASA’s
Software Engineering Laboratory rec-
ommend starting software projects
with a small senior staff and adding
staff after initial requirements are done
and architecture work is mostly com-
plete.# Obviously, it’s beneficial to add
staff until some point in the project’s
schedule, after which adding staff be-
comes detrimental. Implicit in Brooks'
Law is that it applies only to the final
phases of a project. The question is,
How do you know whether you're in a
project’s final phases?

We've all participated in projects in
which we arrived at the planned release
date, took a three-week schedule slip,
then continued slipping for six months
or more after that. At the time of the first
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schedule slip, we don't want to add new
staff to the “late project” because three
weeks wouldn't be enough time for
them to become productive. But six
months later we wish that we had added
the new staff, because six monthswould
have been more than enough time for
them to become productive.

At Month 9 in the scenario above,
without effective project tracking in
place, the project manager can't know
with any clarity whether the project
is 75% complete or 25% complete.
Studies by the Software Engineering
Institute have found that poor project
tracking is nearly universal in chaotic
projects (which are the vast majority).5
Most projects think they’re 90% com-
plete for the last 50% of the project,
which obviously can't be the case.
Because of widespread poor tracking,
people think they're at risk from Brooks'
Law for significantly longer periods
than they really are.

TRAINING

For Brooks' Law to be true, the
amount of training effort required from
existing staff must be significant. The
amount of effort lost to training must
exceed the productivity contributed by
new staff when they eventually become
productive. In Brooks example, three
people work for two months, then two
maore people are broughtinto the project,
requiring one month of training each.
This is absurdly conservative. How could
the first three people possibly have
done enough work in just two months
to require awhole month of training for
new staff members? The time that ex-
isting staff spends with new staff cer-
tainly does take productive time away
from the project, and time spent train-
ing can be frustrating to existing staff
members who are already feeling pres-
sured to complete their own work. But
the lossis nothing like the ratio needed
for Brooks' Law to be true.
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From the Editor

ZEROTH-ORDER APPROXIMATION OR
JusT ZERO?

“Late” chaotic projects are likely to be much later
than the project manager thinks[J project comple-
tion isn't three weeks away, it's six months away. Go
ahead and add staff. You'll have time for them to be-
come productive. Your project will still be later than
your plan, but that’s not a result of Brooks'Law. It's a
result of underestimating the project in the first

tion to the truth? 1 don't think so. Every project even-
tually reaches a point at which adding staff is coun-
terproductive, but that point occurs later than
Brooks'law states and in limited circumstances that
are easily identified and avoided. O
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