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Don’t fix it if it ain’t broke?
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Technical status of EwWE(5)

Under development for 17 years
Uses Visual Basic 6 (*1998,12005)

Technically reached limitations

— Notably with regards to linking to other
models/modules & modelers

Scary part: overhauling a scientific
software often equates to killing it
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Overhaul: restructuring

* Separate EWE components to increase
maintainability, extensibility

* Separate algorithms and user interface to
enable reuse of the computational code
for different applications

PROGRAM



Overhaul: updating

 Modern programming environment (.NET)
to ensure compatibility and extensibility

* Fully OOP-implementation

e Allow components of EWE to connect to
other programming environments

e |ocalization

MS.NET Framework integrates code generated in C# - Cw - Visual Basic .NET -
C++/CLI (Managed) - J# - JScript .NET - Windows PowerShell - IronPython -

lIronRuby - F# - A# - Boo - Chrome - IronLisp - L# - Nemerle - P# - PHP - Scala e
OCEAN
PROGRAM

S"k AR0U4,0

Oyroya S



The new Ecopath with Ecosim (6)

* Four year project funded
through Lenfest Ocean Program
* Lenfest Ocean Futures Project:

— EWEG6 released Sep 2007

— Ocean Summits methodology
2009

e Customized versions facilitated R
. OCEAN
e User Ownership PROGRAM




EWEG overview

Scientific Interface Plug-ins

EwE Core

Ecopath

Ecospace

‘Data source |

Source code (live) available for download through cvs
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Extending EwWE: You can

Add variables to models

Add calculations to models
Change calculations in models
Add user interface elements
Change existing user interfaces

Use EWE output elsewhere
Use other data as inputs for EWE
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Extension Strategies

* Embedded:

— rewrite and extend existing code

e External:

— rewrite and extend functionality without affecting
existing code

LENFEST
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Embedded module

+ Full access to EWE logic

+ Full access to EWE model data

+ Proper link between models and GUI

- Conflicts with source updates
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External module

- Limited access to EWE logic

+ Full access to EWE model data

- No access to existing GUI design

+ Integrates with EwWE menu

+ No conflicts with code updates
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Extending — external

Plug-in’s are:

* External addition to EWEG6 logic;

* Invoked from known points in EWE6;
 Part of the 'flow' of EwWE6;

* Private memory space where you can
implement your functionality

— “any way you like”
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Initialized

{

Load Model / EW E 6
Model loaded P rOg ra m
Run Ecopath / fI O W

\

f

\

Mass balanced User input /

L

Load scenario /

v

Scenario loaded

\

Run Ecosim /

v

Perform time step 'EI
Ecosim ran User input /— LENFEST
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Plug-in
points

( Initialized ,
/ Load Model .—

v

>( Model loaded ,
/ Run Ecopath .—

v

/ User input Mass balanced
/ Load scenario .—

v

>( Scenario Ioade’
/ Run Ecosim .—

v
/ Perform time steEJ[ N m - =
v

. Plug-in point

. Plug-in point

__________ ’ Plug-in point

__________ ’ Plug-in point

. Plug-in point

. Plug-in point

. Plug-in point

__________ ’ Plug-in point

‘ Plug-in point

__________ ' Plug-in point
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Invoking plug-in’s in EWEG6

EwE6 code, somewhere

( Running )

Plug-in manager

/ Plug-in point /

False

True
Y

True False
v
Run default
implementation
—( Running )

Execute

Plug-in libraries

Plug-in
libraries
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Linking  vs. Coupling

Hydrographic | 7| EwE
model | model
file EwE t=0 «~——1 t=0
t= 1 > =
Hydrographic n:(idoel - t=1
model - : SN
t=0..n
:
file n : %_
—
1-=r1 < T::n
—

e |ssues to tackle
— Scale

0 — Time
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Linking

e Store and read data files to link

* Feasible with EWES by running code iteratively
— Possible to do this using macro’s

— e.g., done by Olle Hjerne, Baltic NEST model
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EwWE code-level connections
(platform dependent)

Level of Ease of

Description Speed Limitations

difficulty implementation
hEAv?/CEIiéyizﬁlé'?'(;e of Easiest Fastest None Done
(E:\?vrlénGeitll\rI] g_;()) Easy Fastest None Done
gfvzlv(\jlllozigg(.NEI}F? inos Easy Fast None Done
\C/:v?r:]gc?vflgn(%;? ENVE%_? in Medium Good Uses COM Proof of concept
E)OE;/VV\IIEigd?V\\I/\i/tShin Mono) Hard Good (I:Qc()ec(lqt;J irr?e?aa(\;ﬁgg Possible
E\ilr?vno-kvgirll/(ljgr\:\és) to EwEG Unknown Unknown chla?otfe(:g;nt Unknown

Mono provides the necessary software to develop and run .NET client and server applications on different platforms.



EwWE data-level connections
(platform independent)

Description

EwWEG serving
web data

EwWEG socket
connections

Level of
difficulty

Medium

Medium

Speed

Depends on
internet

Depends on
network

Limitations

Bandwidth,
server load

None

Ease of
implemen-
tation

Possible

Possible



EwWE: Reading spatial data

Ecospace External data reader Spatial (temporal) data

( Start time step ) _

/ Check external data / >/ Lookup / External

No

Has
external data?

( Run time step )4 / Load /¢ N I 7

S"k AROU#o

LENFEST
OCEAN
PROGRAM

Oyroya S



EwE-GCM-Climate linkages

Salinity
Temperature

Nutrients
Advection

Detritus dynamics

Primary producer
dynamics

First-order
consumer dynamics

Second-order
consumer feedback



Model linkages: work in progress

ROMS and climate models
— NOAA GFDL/Princeton
— FLEM

ERSEM

Baltic NEST

* Tracking persistent pollutants & isotopes
* Ecoseed & MARXAN Bridge

* Database-driven model generation
— FishBase & SealifeBase

* Visualization and gaming: Ocean Summits
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The new Ecopath with Ecosim (6)

* Four year project funded
through Lenfest Ocean Program
* Lenfest Ocean Futures Project:

— EWEG6 released Sep 2007

— Ocean Summits methodology
2009
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Ocean Summits Rationale

* How do you make the new Minister
understand that selling licenses to foreign
fleets or giving subsidies to increase the
national fishing capacity may lead to lower
catches, less income, and social unrest?

* We propose that holding Ocean Summits
supported by the best available science and
incorporating highly realistic simulations of
the ecosystem and its socio-economic
environment may help provide the answer
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Methodology

* Latest game theory and immersion-room
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technology used with advanced, coupled
climate, hydrographic, ecosystem and socio-
economic models to create highly realistic
simulations

Adaptive management procedure will provide
stochastic outcome based on (process- and
observation) uncertainty

Visualizations will illustrate above and below
water surface activities and developments



Adaptive Management Procedure

for Ocean Summits - EWE

Operating model

___________

model

________________

Management
procedure

Assessment
module
(ecological)
(economical)
(social)

Indicators

Policy
scenarios

Status

Ecosystem /
bio-economic
model

Visualization

The strategy is set by the participants; arrows indicate flow of information







