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ByJamesdJ. Collins, P.E.

Hereis astep by step procedure
that will help you successfully
manage highly complex technical
programs. Using e disciplined
team appr nda
goal-oriented focus, while keeping
an eye on costs, you may find that
you can “move mountains.”
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In our evolving world, tech-
nology continues to expand,
growing upon a developing
base of information that sach
new innovation generates, As a
result, the complexity of tagks
and projects accelerates in an
upward, spiraling manner.
Managers, many with little ex-
perience in the field of interest,
are being assigned the respon-
sibility to manage and direct
complex programs,

There are many ways of
managing technical programs.
But, two key tasks must occur
at the start of any technical
program. They are inter-
related, but depending on the
concept, the order of execution
may vary.

Point of focus, The primary
task is to identify “a point of
focus.” This is critical to the
successful completion of any
technical project. It consists of
a cogent, one-line statement of
the purpose of the program.
This may be by far the most
critical and most difficult item
to generate, If must focus ef-
fort of the entire team on the
end product; it must give di-
rection yet must not constrain
the team in finding a solution.

This is the generalist’s direc.
tion, outlining the purpose
and goals of the basic technical
program.

President John Kennedy set
the point of focus for the Space
Program when, in 1961, he said
to Congress: “This nation
should commit itself to achiev-
ing the goal, before this decade
is out, of landing a man on the
moon and returning him safely
to the earth.” His very brief
statement explained the basie
purpose of the program, fo-
cused on the end result, yet did
not put constraints on its di-
rection. He did not state that
we would have t6Tige liguid fu-
eled-rockets—or rockets at all,
His point of focus directed ail
members of the Space Pro-
gram to the end result and al-
lowed significant latitude in
optimizing performance,
which regulted in success.
Technical specification. The
second task is to generate a
technical specification. This
document must cutline all the
various aspects associated
with suceessful completion of
the project. It should build
upon the basic point of focus
and specify, in detail, each of
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the attributes required for the
program or device, In a com-
plex program, it can identify
the size, the time of expected
completion, the location
where necessary events will
unfold; it can identify environ-
mental conditions, capacities,
a design-to-cost target, and all
phenomena associated with
the end product.

Generation of this specifi-
eation is a crucial part of the
technical program. Every line
itemn in it must be questioned,
discussed, and evaluated.
Meetings must be convened
with all key participants—cus-
tomers, management, tech-
nical program personnel, con-
sultants, and vendors as
required. The effects on costs,

““delivery schedules, and perfor-

mances must be reviewed for
each element of the specifi-
cation.

Each element of it must be
recognized as a cost driver, be-
cause every added require-
ment will cause equipment,
hardware, or labor to be ex-
pended. The additional, or
more stringent, requirement
must be evaluated, verified,
and tested, beforeit’s accepted
into the specification. Also, ac-
tivities associated with the re-
quirements must be closely
watched. All of these costs can
be reduced by tightly control-
ling the specification at the
early evaluation stage.

A note of caution though:
Many technical programs
have foundered because unre-
alistic and irrelevant specifi-
cations were cast in concrete at
the earliest stages of the pro-
gram without understanding
the effects on cost or schedule.
Frequently, relieving an arbi-
trary specification detail can
significantly reduce cost and
enhance the ability to meet
end item requirements.

Fine tuning. Good managers
must be good “askers” of ques-
tions. They must question ev-
ery aspect of the specification;
whether it can be relieved or,
more importantly, removed. In

James Collins is [Hrector of Avionics
Engineering, Kollsman Instrument
Co., div. of Sun Chemical Corp.

APRIL 1987

all cases simple is better, How-
ever, managers must identify
all of the minimum require-
ments for successful com-
pletion of the program. Thisis
the area where discussion and
negotiation with customer and
management must be thor.
oughly carried out. Assess and
evaluate trade-offs, options,
and delivery effects; and ap-
praise the primary demands
on manpower, costs, and as-
setls.

As previously mentioned,
creating the point of focus and
specification can often be in-
terleaved. Many times & Tech-
nical Program Manager must
evaluate program specifi-
cations presented by a cus-
tomer and then generate the
point of focus. But the pre-
sentation to the team should
start with the point of focus
and then expand on the speci-
fications. The general direc-
tion that the project will pur-
sue must be emblazoned in
everyone's mind. Thereafter,
project evaluations must re-
turn to the basic premise with
an assessment, “does this ac-
tivity support the point of fo-
cus?” If the answer is “Maybe”
or “No,” then view the task as
suspect; all efforts and costs
should be suspended unless
someone can show a valid rea-
son for pursuing the activity.
In this manner efforts of the
program are regularly red-
irected to the correct track.
Defining tasks: Once the
specification is in place, a ske-
leton plan should be laid out
indicating each of the various

separate tagks to bedone. Dur- |

ing this phase, identify those
activities that will be done by
outside vendors and highlight
any critical items which must
be purchased.

Against each activity, gener-
ate a detailed task description.
These tasks descriptions
should consist of one-page
cutlines that describe in gen-
eral terms the minimum activ-
itiea to be completed to meet
this phase of the program. The
document must identify any
unique disciplines or skilis
that may be required. It should
highlight the complexity of the

activity and estimate all costs
including an assessment of es-
timated hours, elasped time,
and risk associated with this
effort.

Once detailed task descrip-
tions are in place, a time
schedule can be formulated.
The varieus efforts can be as-
signed target completion
dates; interrelationships of
these efforts and dates evalu-
ated; and the timing deter-
mined for delivery of long lead
items or those elements which
have to be developed or fabri-
cated.

Reducing risk of failure. At
this juncture, it should be pos-
sible to identify the greatest
risk element and the earliest
date it will be encountered.
Every effort should be made
by the program manager to get
o this element as quickly as
possible. This element will
cause the greatest expenditure
of effort, time, and money, as
well as determine the success-
ful completion of the product.

Most programs fail because
the various groups tackle the
easy parts of the job first. They
are comfortable with these
easy tasks and recognize that
they can accomplish them
with little or no risk, Unfortu-
nately, this action often uses
up the majority of available

U
“The ‘point of focus’ must
focus effort of the entire team
on the end product; it must give
direction yet must not
constrain theteamin finding a

solution.”

time and assets. The groups
then encounter the major
problem element too late to
complete the effort on time.
This myopic tendency results
in several cost problems; an
over-run of the original esti-
mates and unhecessary ex-
penditure of funds.

By driving the groups to do
the most difficult tasks as soon
as possible, effort and activ-
ities are concentrated on the
more difficult portion of the
program early enough to opti-
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mize resources and keep costs
down. This approach also iets
the manager make use of alter-
nate technologies if the origi-
nal solution is found to be un-
tenable. And by tackling the
more demanding tasks early,
the enthusiasm and morale of
the project team are main-
tained, which has many sy btle,
positive aspects resulting in
early delivery and significant
cost savings.

More fine tuning. Once task
descriptions are generated by
the techn@al specialist, a se-
ries of meetings must be held
to discuss and challenge each
of the functions identified.
Again, the point of focus and
the detailed specification
come into play. Technical
managers must demand a de-

s tailed explanation for each of

the projected activities, They
should challenge the cost, the
time, and require alternates to
be presented for each task so
that the most effective ap-
proach can be used,

In this open forum type of
meeting, critical comments
and alternate approaches
should be encouraged from all
interested parties, If the pro-
gram managers encounter an
area where they feel tech-
nically inadequate, they
should not hesitate to bring in
a recognized consultant to as-
sist in evaluating the pre-
sentation made by the tech-
nical experts. This alternate
point of view, many times, re-
sults in a more cost effective
solution to a difficult problem.
It also assists the manager in
develeping a different per-
spective of the complexities in-
volved in a technical ares with
which they may feel uncom-
fortable. It is the technical
menagers’ responsibility to
have adequate knowledge of
each of the tasks on the pro-
gram so that they can aecu.
rately anticipate and assess
the costs. And if an alternative

approach is not available, it

could indicate that the team’s
view of the task may be myopic
or that there is only a single
solution to the problem.

"The single solution then, be-
comes a high risk element be.

34

cause its successful com.
pletion is critical,

Another philosophy which
has worked quite successfully
can be stated in three lines:

If it exists, buy it.

Buy it and modify it.

Only as a last resort, design
from seratch,

Applying this philesophy to
most technical projects wil re.
sult in significant savings in

nated pregram leader is given
all necessary support to suc-
ceed in that priority effort,
Once the basic plans are in
place, communication is by far
the most critical on-going as-
pect of the program. Regular
meetings must be scheduled
for all task managers, cost ad-
ministrators, schedule plan-
ners, and any other key per-
sonnel with responsibility for

“The technical specification should build

upon the basic point of focus and specify,

in detail, each of the attributes required
for the program or device,”

time and money and greatly
reduce risk. Every major ele-
ment that can be acquired or
purchased from a company
greatly reduces chances of fail.
ure and enhances ability to
guarantee delivery of the pro.
ject ahead of schedule and yn-
der budget.

Project leaders should be
delegated responsibility for
every identified program task,
All who are associated with the
program should be aware of
the leaders’ scope of authority.
Only when lines of respon-
sibility and command are
clearly outlined will a project
proceed in smooth fashion. It
is a natural tendency to as-
sume that someone else is han-
dling a particular aspect of a
job. But there can he no gray
areas of responsibility, Inevi-
tably there will be areas of
overlap. Different aspects of a
program may be vying for the
same asset, or one team will
have to complete a task which
is critical to completion of a
second group’s task. At thege
times, a program manager
must intervene to assess the
effect such ambiguous situ-
ations create. Evaluating in
terms of the point of focus wiil,
many times, clarify which
group, or which situation will
receive priority. Once priority
has been established, transmit
that information to all mem-
bers of the program as quickly
as possible so that they under.
stand the temporary change in
direction, and that the desig-

the program. This may include
outside vendors and subcon-
tractors, Meetings should be
held on a weekly basis if possi-
ble; however, no less than on a
biweekly basis.

All attendees must be pre-
pared to discuss their areas of
responsibility; to discuss each
of the tasks in their plan,
whether immediate or future,
Only in anticipation of each
task and planning for all even-
tualities can a smoothly oper-
ating program be maintained
over any period of time. Each
task “in work” or “to be com-
pleted” must be addressed: its
timing and costs must be
formally discussed, All attend-
ees must be “contributors,”
otherwise their attendance is
nonessential,

It is the program managers’
task to elicit response from ev-
ery team member to every ma-
Jor item of discussion. Many
times people are reluctant to
address an area in which they
are not directly involved al-
though they may have experi-
ence or knowledge which
should be brought to the table.
Adept managers will draw out
this advantageous source of in-
formation by addressing each
individual in turn, requesting
opinion and comment.

Assigning specific respon-
sibility and subsequent fre.
quent monitoring of all aspects
of the program on g timely ba-
gis will assure the technical
program manager a high de-
gree of success. PE
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