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What does EcoNet do?

What is EcoNet?

. B Creates a network diagram of the model
eatures. B Converts the model into:
. ¢ An Ordinary Differential Equation (ODE)
i ¢ A Stochastic Differential Equation (SDE)
S ¢ A Discrete Stochastic Process (Gillespie)
reature B Solves the appropriate equations numerically

B Plots a time course diagram of stock values

B Performs Ecological Network Analysis, based on

the final state of the system.
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Why EcoNet?

M oNet ! B Current simulation and analysis methods and high
Features performance algorithms are hidden behind a simple
User base )

Interface | nte I’fa ce.

Model structu . oy g

S m Compromise: Flexibility <= Ease of use

Flow t .

- € An educational tool or a research software?

H ? . . .

e ¢ ¢g. Stochastic simulations, Large models.

B Brings the thought process and results closer.
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Advantages of EcoNet

Easy to learn and use
Fast and efficient.

All critical parts are written from scratch in C++,
including its own optimized linear algebra libraries.

Server-side web application (not client side)
No installation necessary, platform independent.

Combines dynamic simulation with network
analysis.

Uses recent sophisticated numerical methods.

Results available in multiple formats (Octave,
Matlab, Excel, enaR).

Publication quality figures.
Modular and flexible structure.
Free!
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Who uses EcoNet?

B Over 15000 unique visits from over 127 countries

B Around 500 people have accessed EcoNet more
than a hundred times.

Gender 100% of total sessions

45 85%
Female

54 .15%
Male
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Who uses EcoNet?

B Over 15000 unique visits from over 127 countries

B Around 500 people have accessed EcoNet more
than a hundred times.

Age

27 .50%

18-24

ENA Workshop - ESA 2015

33.50%

25-34

15.50%

35-44

100% of total sessions

12.50%

5.50%

55-64

5.50%

5+
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http://eco.engr.uga.edu

http://eco.engr.uga.edu/ | v[ | - ] E

- Location:

—LE:I Run EcoMet! Whatis EcoNet? Examples Support Contact
|

rres

Welcome to EcoNet!

Enter your model here;

# Below is a simple model example
¥ -> Detritus c=10 # input to Detritus
Detritus -= Microbiota . # flows

Detritus -= Meiofauna . # among
Microbiota -= Meiofauna . # compartmnets

Meiofauna -= * C=.23 # outputs Model is
Microbiota -= # c=.01 eniered hEFE

Detritus 188 # initial stock values
Microbiota = 58
Meicfauna 16)

Select Method ;Ihdaptive Runge-Kutta-Fehlberg "‘ ..;:]_

[ Simulation
\ method choices

(100 H“-“‘” | ~  Parameters

Maximum Time (t): Sensitivity ( Simulation ]

| Run Model | <-- To try EcoNet now, simply click here.
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EcoNet Model Structure

* —> Detritus

Detritus —> Microbiota
Detritus —> Meiofauna
Microbiota —> Meiofauna

Meiofauna —> *
Microbiota —> *

-> : Flows
* : Environment
Flows among compartments
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EcoNet Model Structure

* —> Detritus c=10

Detritus —> Microbiota ¢=0.15
Detritus —> Meiofauna ¢=0.2
Microbiota —> Meiofauna ¢=0.5

Meiofauna —> * c=.23
Microbiota —> * c=.01

Flow types and rates
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EcoNet Model Structure

* —> Detritus c=10

Detritus —> Microbiota ¢=0.15
Detritus —> Meiofauna ¢=0.2
Microbiota —> Meiofauna ¢=0.5

Meiofauna —> * c=.23
Microbiota —> * c=.01

Detritus =100
Microbiota = 50
Meiofauna = 10

Initial conditions
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Why EcoNet?
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Model format
Flow types
EcoNet structure
How to use?
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EcoNet Model Structure

# Below is a simple model example

* —> Detritus c=10 # Input to Detritus
Detritus —> Microbiota ¢=0.15 # flows

Detritus —> Meiofauna ¢=0.2 # among
Microbiota —> Meiofauna ¢=0.5 # compartments

Meiofauna —> * c=.23 # outputs
Microbiota —> * c=.01

Detritus =100
Microbiota = 50
Meiofauna = 10

# initial stock values

Comments (ignored by EcoNet)
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EcoNet Model Structure

# Below is a simple model example

* —> Detritus

Detritus —> Microbiota ¢=0.15 # flows
Detritus —> Meiofauna
Microbiota —> Meiofauna ¢=0.5

Meiofauna —> *
Microbiota —> *

c=10 # Input to Detritu

wn

c=0.2 # among
compartments

c=.23 # outputs
c=.01

Detritus =100
Microbiota = 50
Meiofauna = 10

#ZPnitiaI stock values

Flows

Initial storage values

Flow type and coefficients

7

Comments
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Why EcoNet?
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EcoNet Model Structure

* —> Detritus ¢=10
Detritus = 100

Detritus —> Meiofauna
c=0.2

Microbiota = 50, Meiofauna = 10

Detritus —> Microbiota ¢=0.15

Microbiota —> Meiofauna, Meiofauna —> *, Microbiota —> *

c=0.5, c=.23, c=.01
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Flexibility

C. Kazanci — slide 7




What is EcoNet?
Why EcoNet?
Features

User base
Interface

Model structure
Flow types
EcoNet structure
How to use?
Feature

EcoNet model format

EcoNet uses a flexible text format for model
representation..

Because:
B Quick and easy to enter.

B Human readable.
B Easy to manipulate.
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What is EcoNet?
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EcoNet uses a flexible text format for model

representation..

Because:

Quick and easy to enter.
Human readable.

Easy to manipulate.
Portable.

Can be automated easily.

ENA Workshop - ESA 2015

EcoNet model format
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Flow types

- B Donor controlled flow: A -> B ¢=3
Why EcoNet?

Features Flow rate from A to B is proportional to the

User base

Interface Storage Of A
S (Flow rate A — B) = 3x (Storage of A)
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Flow types

Donor controlled flow: A -> B ¢c=3
Flow rate from A to B is proportional to the
storage of A.

(Flow rate A — B) = 3x (Storage of A)

Donor-Recipient controlled flow: A -> B r=3
Flow rate from A to B is proportional to the
storages of both A and B.

(Flow rate A — B) = 3x(Storage of A)x(Storage of B)
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Flow types

Donor controlled flow: A -> B ¢=3
Flow rate from A to B is proportional to the
storage of A.

(Flow rate A — B) = 3x (Storage of A)

Donor-Recipient controlled flow: A -> B r=3
Flow rate from A to B is proportional to the
storages of both A and B.

(Flow rate A — B) = 3x(Storage of A)x(Storage of B)

Michaelis-Menten type flow: A -> B v=3,5

3 X (Storage of A) x (Storage of B)
5 + (Storage of A)

(Flow rate A — B) =

(Michaelis Menten is not implemented as of August 2015)
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What is EcoNet made of?

What is EcoNet? .

P A set of interacting modules based on:

GNU plot: Time course figure

How to use?
Feature

Python: Network Flux Decomposition

Features ¢ C++ codes: Resource intensive processes
User base
Interface & CGI: Web interface
Model structure
Model format ¢ Graphviz: Network diagram
Flow types
4
2
2

Linux shell scripts: Communication among
separate modules
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How to use EcoNet?

What is EcoNet?
Why EcoNet?
Features

s B B Search for “econet software’.

Interface

To use EcoNet for your own model:

Model structure
Model format
Flow types
EcoNet structure

Feature
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How to use EcoNet?

To use EcoNet for your own model:

B Search for “econet software’.

B \Write your model in the textbox.
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How to use EcoNet?

To use EcoNet for your own model:

B Search for “econet software’.
B \Write your model in the textbox.
B Choose a numerical solution method (optional).
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To use EcoNet for your own model:

Search for “econet software’.
Write your model in the textbox.

Choose a numerical solution method (optional).

Change default parameters if need be.
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What is EcoNet?
Why EcoNet?
Features

User base
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Model structure
Model format
Flow types
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Feature

How to use EcoNet?

To use EcoNet for your own model:

Search for “econet software’.
Write your model in the textbox.

Choose a numerical solution method (optional).

Change default parameters if need be.
Hit "Run Model’ to see the results.
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Coming soon...

What is EcoNet? ECONet 3]_ Beta

Why EcoNet?

Features

User base B New ENA measures (coding finished, not implemented)
Interface

Model structure ¢ Trophic level, keystone index, centrality
Model format .. . . .

Flos e measures, connectivity distribution, etc.

EcoNet structure

How to use?
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New ENA measures (coding finished, not implemented)

¢ Trophic level, keystone index, centrality
measures, connectivity distribution, etc.
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¢ Network Flux Decomposition (NFD)
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New ENA measures (coding finished, not implemented)

¢ Trophic level, keystone index, centrality
measures, connectivity distribution, etc.
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Coming soon...

What is EcoNet? ECONet 3]_ Beta

Why EcoNet?
Features

Usedlbase B New ENA measures (coding finished, not implemented)
Interface

Model structure ¢ Trophic level, keystone index, centrality
Model format L. . . .

Flos e measures, connectivity distribution, etc.
EcoNet structure .

How to use? B New network analysis tools (coding finished, partially
implemented)

¢ Network Flux Decomposition (NFD)
¢ Network Particle Tracking (NPT)

B User defined kinetics (still coding):
Pytho -> Zoo
k=2%[Phytol*[Zoo]/(12+[Zoo])*[1+sin(23*t)]
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