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for there is a probability distribution for the delay that will be
encountered, and "no delay" has a finite probability. A large pro
gramming effort, however, consists of many tasks, some chained
end-to-end. The probability that each will go well becomes van-
ishingly small.

The Man-Month

The second fallacious thought mode is expressed in the very unit
of effort used in estimating and scheduling: the man-month. Cost
does indeed vary as the product of the number of men and the
number of months. Progress does not. Hence the man-month as a unit
for measuring the size of a job is a dangerous and deceptive myth. It
implies that men and months are interchangeable.

Men and months are interchangeable commodities only when
a task can be partitioned among many workers with no communica
tion among them (Fig. 2.1). This is true of reaping wheat or picking
cotton; it is not even approximately true of systems programming.

Fig. 2.1 Time versus number of workers—perfectly partitionable task

When a task cannot be partitioned because of sequential con
straints, the application of more effort has no effect on the sched
ule (Fig. 2.2). The bearing of a child takes nine months, no matter
how many women are assigned. Many software tasks have this
characteristic because of the sequential nature of debugging.

Fig. 2.2 Time versus number of workers—unpartitionable task

In tasks that can be partitioned but which require communica
tion among the subtasks, the effort of communication must be
added to the amount of work to be done. Therefore the best that
can be done is somewhat poorer than an even trade of men for
months (Fig. 2.3).
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3. Reschedule. I like the advice given by P. Fagg, an experienced
hardware engineer, "Take no small slips." That is, allow
enough time in the new schedule to ensure that the work can
be carefully and thoroughly done, and that rescheduling will
not have to be done again.

4. Trim the task. In practice this tends to happen anyway, once
the team observes schedule slippage. Where the secondary
costs of delay are very high, this is the only feasible action.
The- manager's only alternatives are to trim it formally and
carefully, to reschedule, or to watch the task get silently
trimmed by hasty design and incomplete testing.

In the first two cases, insisting that the unaltered task be
completed in four months is disastrous. Consider the regenerative
effects, for example, for the first alternative (Fig. 2.8). The two new
men, however competent and however quickly recruited, will re
quire training in the task by one of the experienced men. If this
takes a month, 3 man-months will have been devoted to work not in the
original estimate. Furthermore, the task, originally partitioned three
ways, must be repartitioned into five parts; hence some work
already done will be lost, and system testing must be lengthened.
So at the end of the third month, substantially more than 7 man-
months of effort remain, and 5 trained people and one month are
available. As Fig. 2.8 suggests, the product is just as late as if no
one had been added (Fig. 2.6).

To hope to get done in four months, considering only training
time and not repartitioning and extra systems test, would require
adding 4 men, not 2, at the end of the second month. To cover
repartitioning and system test effects, one would have to add still
other men. Now, however, one has at least a 7-man team, not a
3-man one; thus such aspects as team organization and task divi
sion are different in kind, not merely in degree.

Notice that by the end of the third month things look very
black. The March 1 milestone has not been reached in spite of all

r
B C

Training
complete

5 programmers
for 7+ m/m

3 4
Months

Figure 2.8

the managerial effort. The temptation is very strong to repeat the
cycle, adding yet more manpower. Therein lies madness.

The foregoing assumed that only the first milestone was
misestimated. If on March 1 one makes the conservative assump
tion that the whole schedule was optimistic, as Fig. 2.7 depicts, one
wants to add 6 men just to the original task. Calculation of the
training, repartitioning, system testing effects is left as an exercise
for the reader. Without a doubt, the regenerative disaster will
yield a poorer product, later, than would rescheduling with the
original three men, unaugmented.

Oversimplifying outrageously, we state Brooks's Law:

Adding manpower to a late software project makes it later.
This then is the demythologizing of the man-month. The

number of months of a project depends upon its sequential con-




