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COMPLEXITY

complexity defined as
amount of information

mplex Systems

How complex or
simple a system is
depends on how we
describe it, i.e., what
we select to take in
and out of its scope

SCOPE OF
THE SYSTEM

The amount of information
necessary to describe the
system is related to its scope

scope of the system based on

defining opposite meaning concepts
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Complexity Aspects in
Conceptual Ship Design

structural

class object
examples:
gears
propeller
SCrews
shaft

;::\A/\/\/\/\(

behavioral

stimuli B

stimuli C

b

contextual

market

fuel cost
building costs
regulations
taxes

s
temporal \s

S

components subsystems

propulsion
hull
outfit
n

\ \// ?  then
\__.-

time

How decision X is

observed by stakeholder Y?

perceptual

© 2011 Henrigue M. Gaspar, Massachusetts Institute of Technology

~
~
N

ship

tankers

AHTS

container

ri “
¢ 1
1
' d -
v
o | S #a technical

RoRo

-

.....

maritime
transportation
system

port
feeder

fleet
routes

-’lhrf%Jb

4

/\/-ﬂ

B

@
/‘ Jni —_— economical
. @ environmental

€0, NO, SO,

logistic chain

new elements in
context

key complexities
ya
interaction between
components, i.e.,

strongly coupled
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behavior A

the correct mapping
between form and func-
tion, i.e., a ship must
perform its mission

behavior B

behavior C

extension of the context
entities, taking into ac-
count new elements,
such as environment
and risk
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Handling Temporal Complexity In
the Design of Non-Transport Ships
Using Epoch-Era Analysis

Ship Design and Deployment Problem

+
A R

+
I

set of possible designs

$

matching contract requirements
and vessel capabilities

set of possible contracts

contracts that matches
with vessel capabilities

Epoch-Era Analysis applied to SDDP

creating epochs and
eras based on future
market uncertainties and

solving by SDDP

set of designs CESlONE

design J

Example

SDDP

epochs

epoch O

epoch /

uncertainties as new field & new technology

creating epoch space and

-7 SDDP

i

design spce  designs set
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Short Run

vessel capabillities are matched
with contract requirements to
form a vessel specifi contract

scenarios for which the optimal
deployment path can be found

SDDP is calcu-
lated for each
design in each

epoch, maximaz- O
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revenue
vessel per epohc & era

SDDP in epochs, calculating

optimum path for each

design

Long Run

Construct eras based on se-
lected rules for epoch and N
designs, then applie SDDP . : B
in eras, calculationg opti-

Vessel

s Profit per
4
3
2 -
E ) ‘ ‘
0 —_ I - -
A ° B c E

s

mum path for each design
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