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Setting the Stage

...and we are
doing this
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Setting the Stage
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Setting the Stage
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R&D

« R&D outputs- characteristically defines an R&D,
l.e. knowledge and applications

 R&D programs - a unit that properties such as
objective, cost, schedule, technical performance,
programmatics, and others similar to any other
project; also having properties of input as well as
resulting (or output) knowledge and applications.

« R&D portfolio - a collection of time-phased R&D
programs undertaken to attain an organization’s
higher-level objective or mission
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FDNA

« Two types of
dependencies:
— strength

— criticality

For everyiand j,
elements in the set of
nodes, i#j ask, “Is the
operability of node i
dependent on the

operability of node j? £

“What will be the
operability of node i
in the absence of
contribution from
node j?”

NO Node i is not

dependent on
node j

Estimate qji

y

Bji=1,nodejis
not critical to
node i.

“To what
operability level
will node i
degrade, i.e. Bji?”

“In the absence of
node j, will the
operability of node
i further degrade?”
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Modified FDNA

Proposition 1. A portfolio of R&D programs and its
missions can be modeled as a network where the nodes
represent the output knowledge and applications while
the directed arrows represent the receiver-feeder
relationship.

Proposition 2. The dependencies among R&D output
knowledge and application as well as portfolio missions
can be described by two properties: strength and
criticality.
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Modified FDNA (cont'd)

Proposition 3. The operability of an R&D output can be
expressed as a von Neumann/Morgenstern (VNM) utility/value
measure expressed as “utils” that can be derived from program
properties such as cost, schedule, technical performance,
programmatics, and others similar to a typical project, in addition
to inputs coming from feeder nodes. That 1s,

P = f(program properties Pj)

for all feeder node j’s where Pj are the operability of these feeder
nodes; P1i 1s the operability level of node 1.
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Modified FDNA (cont'd)

Proposition 4. The attainment of an R&D portfolio’s missions
can be expressed as a von Neumann/Morgenstern (VNM)
utility/value measure expressed as “utils” that can be derived
from the operability levels of the R&D output knowledge and
application comprising the portfolio. That 1s,

I:)x — f(PIDPZf"ﬂpi)

where Px 1s the operability level of node x representing a
portfolio’s mission and P1’s are nodes representing R&D output

knowledge and applications.
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Modified FDNA (cont'd)

Example

Infrastructure and
Geophysical
Program 6.0

Output 6.1
Output 6.2
Output 6.3
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Program 9.0

Output 9.1
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Objective
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For EM’s and SE'’s
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For EM’s and SE'’s

» Allows abstraction of R&D portfolio in terms of
outputs, instead of programs,...

* Allows modeling of delayed, failed, new, and

unintentional R&D outputs to be mapped with
portfolio missions...

...towards better assessment and management of
mission-risk
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Future Works

Modifying notion of strength and criticality of
dependency

Examination of FDNA calculus
Scalability
Towards optimization (?)
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Q&A
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