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Guidelines for estimating the costs 
of programming have always been 
somewhat of a mystery due to the 
large number of variable factors 
affecting programming. Some of 
these factors are discussed here. 

Systems Devel- timating; the second is a little re- 
opment Corpo- port which is the result of a small 
ration published study to attempt to determine the 
two reports re- effectiveness of time sharing com- 
cent  1 y which puters in reducing programming 
bear on one of time. 
the most diffi- The management handbook on 
cult aspects of estimating is the result of several 
programming, years' work of research into the 
namely, estimat- factors which affect the cost of 

ing the cost to produce a new pro- systems definition, design, develop- 
gram. The first is a handbook for ment, and maintenance. The hand- 
management for programming es- book is interesting for a couple of 
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these equations against the origi- 
nal statistical data the results are 
less than conclusive. 

The report closes with a plea 
that more and more detailed infor- 
mation be gathered about those 
factors which might affect cost, so 
that in the future things could be 
predicted better. 

The second report is on a small 
experiment designed to test the as- 
sumption that on-line time sharing 
terminal systems will, in fact, sig- 
nificantly reduce programming 
time and cost. While the results 
do indicate a significant but rela- 
tively small decrease in program- 
ming costs, the most striking thing 
is that the cost of programming is 
many times more sensitive to the 
skill of the programmer than it is 
either to a batch or time shared 
mode of programming. 

Affected By Three Factors 
Now, I read into these two re- 

ports some old conviction~. First, 
one cannot expect an accurate es- 
timate of a brand new task on 
brand new machines even if the 
people are experienced. Two, one 
cannot expect an accurate estimate 
on an old application on well- 
established hard and software with 
inexperienced people. Three, the 
biggest single variable in estimat- 
ing is the quality of personnel ap- 
plied to it. 

What can we as managers do, 
then, to assure not only good esti- 
mates but quality, low-cost prduc- 
tion? The obvious thing to do is to 
have only outstanding program- 
mers. Barring that-sometimes it's 
hard for us even to recognize and 
find them when we have them, 
much less keep them motivated- 
it seems to me the most important 
part of this job is to force the defi- 
nition of programming tasks prior 
to their start. 

We only have a few things avail- 
able to us which make easy work 
definition. The first, of course, is 
specifications. Second is systems 
design. It is distasteful to many 
professionals, but about the only 
way the system design can be ob- 
served at the current state of the 
art is through a flowchart. Finally, 
of course, there is coding, starting 
of testing and test completion. 

My contention is that if the work 
is laid out with checkpoints at the 

of each of these items, and if rec- 
ords are kept of the time and en- 
ergy and machine time taken to 
achieve these steps, we will grad 
ually develop rules of thumb which 
apply at least within the applica- 
tion and the machine environment 
in which we operate as individuals. 
It takes a lot of energy to insist 
upon the establishment of check- 
points before work begins and ac- 
curately and completely maintain 
them during work, particularly un- 
der the pressure of schedule slip- 
pages and cost increases. This, 
however, is the only way in which 
we can keep growing in our knowl- 
edge of the activity. 
Objective Evaluation Needed 

One caution, though. The only 
man who can really make an esti- 
mate is the one who has done it 
and will have to do the work. In 
addition there grows up a profes- 
sional commitment, not to the job, 
but to the estimate, and program- 
mers often have a feeling that if 
they change the estimate they have 
somehow failed. This kind of feel- 
ing-often generated by manage- 
ment's unwillingness to ferret out 
the real causes for schedule prob- () 
lems, and their own desire not to 
look stupid in the eyes of their own 
management-tends to cloud the 
issue and keep from both manage- 
ment and the programmer an ob- 
jective recognition of where the 
work really stands. 

An estimate obviously can never 
be expected to be 100 percent ac- 
curate, even if it is to do precisely 
the same job over again. Almost 
never do we have that luxury in 
estimating. Thus it behooves man- 
agement to take a constructive, 
flexible attitude toward the sched- 
ule once it is developed. The prob- 
lem of motivating people to com- 
plete the job in the least possible 
time is a task too often left to an 
inflexible schedule commitment, 
rather than to the other techniques 
of management. 

Rigid achievable deadlines are 
indeed indispensible to making 
any kind of schedule, whether it's 
building a building or a program. 
There exists, however, real prob- 
lems which are unanticipated l )  
which are better faced directly 
than just avoided because of man- 
agement fear. 
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