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Simulate stochastic growth from a sequence of matrices Workflow

1 Description

The Simulate stochastic growth from a sequence of matrices Workflow provides an environment to
simulate stochastic growth by projection using whole matrix selection techniques in an independently
and identically distributed (iid) environment from a set of 2 or more projection matrices.

This workflow is based on the popbio package (script: stoch.projection - Simulate stochastic growth
from a sequence of matrices, Stubben, Milligan and Nantel, 2013) based on the The MATLAB code in
Box 7.3 (Morris and Doak 2002). For more details of the analysis see: Exploring population growth in a
variable environment with computer simulations (Morris and Doak 2002, page: 229-233 and Caswell
2001, Chapter 14).

Outputs:
e Equal selection data
e Stochastic projection graph

e Unequal selection data

We use Gentiana pneumonanthe collected in Terschelling, The Netherlands as example how to run this
workflow, besides that this data was not taken in a stochastic environment.

2.1 Name of the workflow in myExperiment.

Name: Simulate stochastic growth from a sequence of matrices.

Download: The workflow pack can be downloaded at myExperiment under the following address:
http://www.myexperiment.org/packs/645.html or only the workflow:
http://www.myexperiment.org/workflows/4349.html

2.2 Date, version and licensing

Last updated: 30™ July 2014
Version: 1

Licensing: CC-BY-SA
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2.3 How to cite this workflow

To report work that has made use of this workflow, please add the following credit acknowledgement
to your research publication:

The input data and results reported in this publication (tutorial) come from data (Dr. Gerard
Oostermeijer unpublished results and publication: Oostermeijer, J.G.B. M.L. Brugman, E.R. de Boer;
H.C.M. Den Nijs. 1996. Temporal and Spatial Variation in the Demography of Gentiana pneumonanthe,
a Rare Perennial Herb. The Journal of Ecology, 84: 153-166.) using BioVel workflows and services
(www.biovel.eu). Simulate stochastic growth from a sequence of matrices workflow was run on <date
of the workflow run>. BioVel is funded by the EU’s Seventh Framework Program, grant no. 283359.

3. Scientific specifications

3.1 Keywords

BioVel, demography, Gentiana pneumonanthe, independently and identically distributed (iid), matrix
population models, matrix, model, package ‘popbio’ in r, population, stage matrix, stochastic
environment, stochastic growth, stochastic projection, Morris and Doak 2002.

3.2 Scientific workflow description

The aim of the Simulate stochastic growth from a
sequence of matrices workflow provides an
environment to simulate stochastic growth by
projection using whole matrix selection techniques in
an independently and identically distributed (iid)
environment from a set of 2 or more projection
matrices. The workflow accepts input data (matrices)
in a .txt format (decimal numbers indicated by dots
e.g.: 0.578). The output is provided as a set of R results
and graphic plots.

Figure 1. A) Graph of the Simulate stochastic growth
from a sequence of matrices workflow in Taverna
workbench.

For more detailed description of the functions, please
visit the Tutorial section.
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4 Technical specifications

4.1 Execution environment and installation requirements

The Workflow requires a Taverna Engine including the Interaction Service plugin. The simplest way to
install a Taverna Engine is to install Taverna Workbench, and then install the Interaction Service plugin.

The workflow also requires an Rserve installation with the popbio package installed. It is possible to
setup the workflow to use a remote Rserve. However, instructions for installing a local Rserve are
provided below.

4.2 Taverna installation, including updates and plugins

4.2.1 Taverna installations

e Taverna Workbench: Version 2.4 or 2.5. For installation files and instructions, please go to
http://www.taverna.org.uk/download/workbench

4.2.2 Taverna Plug-ins

o Please install the Interaction plugin: version 1.0.2+

4.2.3 Taverna Dependencies

¢ Install R software in your computer. See: http://www.r-project.org/
e Start R, and install package Rserve:
0 install.packages(“Rserve”)
¢ Install package popbio
0 install.packages(“popbio”)
e Local R Server: (Rserve) running at port 6311. See https://wiki.biovel.eu/x/3ICD for additional
information.

4.2.4 How it works
e First, open R, once R is opened, type library(Rserve) and press enter; then type Rserve() and
press enter again. You will see then the following message: Starting Rserve...

"C:\PROGRA~1\R\R-30~1.1\library\Rserve\libs\x64\Rserve.exe"

After this operation you can open Taverna and run the workflow.
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5 Tutorial

5.1 Introduction

This tutorial requires 6 input files or matrices of 6 consecutive years (from 87-88 to 92-93) of the same
place (Terschelling, The Netherlands, Oostermeijer et al., 1996).

5.2 Input data.

5.2.1 Data preparation/format

The workflow accepts input data (matrices) in a .txt format, all decimal numbers in each matrix must be
indicated by dots e.g.: 0.578. All examples matrices for the tutorial are available in the PACK:
http://www.myexperiment.org/packs/645.html or here below.

5.2.2 Input data

The input files are in a .txt format: to download click here in each file:
Terschelling matrices
e MTers87 88.txt
e MTers88 89.txt
MTers89 90.txt
MTers90 91.txt
MTers91 92.txt
o MTers92 93.txt

5.3 Select input data dialogue boxes.

The first step is to fill out the input ports:

5.3.1 INPUTPORTS

1) Graph_title: Is the main title to be display in the stochastic projection graph. Clicks in add value and
then write the text in the right space. Please do not use a title longer than the suggest it, 11 word or 83

characters with spaces (Fig. 2)

e.g.: Projection of stochastic growth for Gentiana using equal and unequal probabilities.
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J— T — T
gg Input values for ‘Simulate stochastic growth from a sequence of matrices’ from C:\Users\mbalcaz1\Documents\Workflow... g@u‘
e ———————— l—
Diagram o graphftitle| lntervalsl rteramnsl nmaxl probabllme.'il stage.'il surrvwenghtl year5|

Port description
Is the main title to be display in the stochastic projection graph. Click in add value and then write the text in the right
= ||| space. Please do notuse atitle longerthan the suggest it

Example value
Projection of stochasti

g for Gentiana using equal and unequal probabilities

‘Workflow description

The Simulate stochastic growth from a
sequence of matrices Workflow provides an A Delete < Setvalue [ Sile location... @ Set URL ...

environment to simulate stochastic growth by -

projection using whole matrix selection <@ Frojection ylon of stochastic growth for Gentiana using
technigues in an independently and identically al and unsqual probabilities

distributed (iid) environment from a set of 2 or
more projection matrices.

This workflow is based on the popbio package ™
‘Waorkflow author

Maria Paula Balcazar-Vargas, Mikolaj Krzyzanowski,
Jonathan Giddy and Gerard Qostermijer.

Drag to re-arrange, or drag files, URLs, or text to add

< » Load previous values <> Save values (@ Help ati’ Use examples B+ Run workflow 3 Cancel

Figure 2. Stochastic projection graph title to be filled in (example).

2) Intervals: This value is the number of time steps or projection intervals to predict future population
size or in other words the time to predict future population size. Click in add value and write the
number in the right space (Fig. 3).

e.g.:25

' ] Input values for 'Simulats ﬂochastic growth from a sequ

Ie‘ intervals | iterations nmaxl probal ml stage;l surrvweightl years‘

Diagram = = - |graph_ 1
i = F Port description
This value is the number of time steps or projection intervals to predict future population size or in other words the
I o = ||| time to predict future population size. Click in add value and write the number in the right space.

Example value
25

Workflow description

The Simulate stochastic growth from a
sequence of matrices Workflow provides an
environment to simulate stochastic growth by
projection using whole matrix selection
techniques in an independently and identically
distributed (iid) environment from a set of 2 or
more projection matrices.

alete s Setvalue [ Set ﬂm Set URL ...

55| 25/
S ~—

N\ L]

This workflow is based on the popbio package ™
Workflow author

Maria Paula Balcazar-Vargas, Mikolaj Krzyzanowskd,
Jonathan Giddy and Gerard Qostermijer .

Drag to re-arrange, or drag files, URLs, or text to add

<> Load previous values <> Save values (D Help st Use examples B= Run workflow 3 Cancel

Figure 3. The number of intervals to be filled in.
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3) Iterations: It is the number of iterations or the number of realizations of population growth to
simulate. Click in add value and write the number in the right space (Fig. 4).

e.g.: 1000

) . ——
[g, Input values for 'Simulate stochastic growth from a sequence of matrices’ from C\Users\mbalcaz1\Documents\Workflow... @&u
p— e — T B e — L ———

-

Diagram = ==

o

o |graph_tltle| mtervaLs‘ iterations ‘ nmaxl probabmtlesl stagesl sumwelghtl year5|

Port description
Itis the number of iterations or the number of realizations of population growth to simulate. Click in add value and
= ||| write the number in the right space.

j Example value
1000

Workflow description -

The Simulate stochastic growth from a o
seguence of matrices Workflow provides an <

¥ Delete =t Set value [5 Set file location...

=3 1000] 1000/
I —

emviranment to simulate stochastic growth by
projection using whole matrix selection
techniques in an independently and identically
distributed (iid) envirenment from a set of 2 or
more projection matrices.

This workflow is based on the popbio package ¥
Workflow author

Maria Paula Balcazar-Vargas, Mikolaj Krzyzanowski,
Jonathan Giddy and Gerard Oostermijer

Added new value. Edit value on right.

<» Load previous values <> Save values (@ Help 2t Use examples B+ Run workflow 3 Cancel

Figure 4. Number of iterations to be filled in.

4) nmax: it is a maximum number of individuals beyond which population projections cannot exceed.
No density dependence:
To use no density dependence: first, click in add value, then in the left window a List is added with a
[] element in the right window. Delete the []. After deletion, the "List" has no elements in the right

window. When running the workflow, Rshell script will assign NULL to the input. (Fig 5 - 7).

This tutorial uses No density dependence (see results).
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Input values for

Diagral

ulate stochastic growth from a sequence of matrices’ from

‘ graph_titlel intenralsl ileratiom| ﬂmEX| pmbahilitia-;l stage'il

| years

Port description

Mo density dependence:

Itis a maximum number of individuals beyond which population projections cannot exceed.

Bxample value

]

Worlflow description

The Simulate stochastic growth from a
sequence of matrices Workflow provides an
environment to simulate stochastic growth by
projection using whole matrix selection
technigues in an independently and identically
distributed (iid) environment from a set of 2 or
more projection matrices.

This workflow is based on the popbio package

¥ Delete b Add value [£] Add file location...

@ Add URL ...

Mo selection

Workflow author

Maria Paula Balcazar-Vargas, Mikolaj Krzyzanowski,
Jonathan Giddy, Francisco Quevedo and Gerard
Costermijer .

Deleted node

<> Load previous values <> Save values

Figure 5. No density dependence: First, click in add value.

Figure 6. No density dependence: then in the left window a List is added with a [] element in the right

window.

(D Help 2t Use examples B Run workflow 3¢ Cancel

‘ graph_t'rllel inlewalsl ileraliuns| "WEX| pmbahil'rliesl slagesl

ight | years

Port description

Mo density dependence:

Itis a maximum number of individuals beyond which population projections cannot exceed.

Example value
i

Workflow description

The Simulate stochastic growth from a
sequence of matrices Workflow provides an
environment to simulate stochastic growth by
projection using whole matrix selection
technigues in an independently and identically
distributed (iid) environment from a setof 2 or
more projection matrices

This workflow is based on the popbio package

3 Delete a7 Add value 2] Add file location... @& Add URL ...

L List [
-atfe [H]

Workflow author

Maria Paula Balcazar-Vargas, Mikolaj Krzyzanowskd,
Jonathan Giddy, Francisco Quevedo and Gerard
Costermijer .

Added new value. Edit value on right.

<> Load previous values <> Save values
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_gﬂ Input values for 'Simulate stochastic growth from a sequence of matrices’ from C:\Users\mbalcazl\Documents\Workflow... Lgl_u

Diagram

‘ graph_ trtlel lntenrabsl neramm| ﬂmEX| pmbablirtml stagesl surrmelghtl years‘
Port description
Itis a maximum number of individuals beyond which population projections cannot exceed.

Mo density dependence:

Bxample value
1, Some input data goes here

Worlflow description

The Simulate stochastic growth from a
sequence of matrices Workflow provides an ¥ Delete [t Add value ] Add file location... @ Add URL ...
environment to simulate stochastic growth by
projection using whole matrix selection I List No selection
technigues in an independently and identically
distributed (iid) environment from a set of 2 or
more projection matrices.

This workflow is based on the popbio package ™
Workflow author

Maria Paula Balcazar-Vargas, Mikolaj Krzyzanowski,
Jonathan Giddy and Gerard Qostermijer.

Deleted node

<> Load previous values <> Save values (@ Help st Use examples B+ Run workflow 3¢ Cancel

Figure 7. No density dependence: Delete the []. After deletion of [] the "List" has no elements in the
right window.

Density dependence:

If the user wants to introduce density dependence: Click in add value and write the number in the
right space (Fig. 8).

e.g. 500

_ ! Input values for 'Simulate stochastic growth from a sequence of matrices’ from ﬂsers!ﬁElcazl\Dommems\Workﬂow IEI_E

Diagramij. o |graph_tnle| lnter\ralsl nerahons| ﬂmEX| pmbabllrtml staga-il surrvwelghtl years‘ I

i -
= | ¢ 3 Port description s
| = @i [ Itis a maximum number of individuals beyond which population projections cannot exceed. = I
"Il Mo density dependence:
= L Example value
= - [I

Workflow description -

The Simulate stochastic growth from a ]

sequence of marices Workflow provides an ¥ Delete o Add value [E] Add file location... @ Add URL ...

environment to simulate stochastic growth by

projection using whole matrix selection 5 Lh‘St 500]

technigues in an independently and identically g 500

distributed (iid) environment from a set of 2 or
more projection matrices.

This workflow is based on the popbio package ™
Waorkflow author

Maria Paula Balcazar-Vargas, Mikolaj Krzyzanowski,
Jonathan Giddy, Francisco Quevedo and Gerard
Qostermijer.

Added new value. Edit value on right.

<> Load previous values <> Save values (@ Help 3t Use examples B+ Run workflow 3¢ Cancel

Figure 8. Density dependence: Click in add value and write the number in the right window (e.g. 500).
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5) Probabilities: it is a vector of probability weights used by sample for selecting the projection
matrices. In the following example, 6 matrices of 6 consecutive years are used, therefore will be 6
probabilities weights, all sum up 1.

No probability weights:

To use no density dependence: first, click in add value, then in the left window a List is added with a
[] element in the right window. Delete the []. After deletion, the "List" has no elements in the right
window. When running the workflow, Rshell script will assign NULL to the input (Fig 5 - 7).

Probability weights:

The respective probabilities must be filled one by one and they must sum up 1. First, press add
value (see arrow in Fig. 9), fill a probability number and press enter; then press add value and fill
once again the next probability, repeat the action until you have filled the probabilities for all
matrices. The order of the probabilities must follow the order of the years input. Each year
represent a matrix. The users can change the frequencies with which the different matrices are
chosen. In this example not all the 6 matrices is equally likely to occur.

e.g.[0.1,0.1,0.1,0.1, 0.2, 0.4] (all the probabilities must sum up 1)

[ — T — K
gg Input values for 'Simulate stochastic growth from a sequence of matrices’ from C:\Users\mbalcaz1l\Documents\Workflow... él_lﬂ
- - il - -
Diagramr— ' = || graph_title | intervals | iterations | nmax| probabilities | stages | sumweight | years|

Port description s
Itis a vector of probability weights used by sample for selecting the projection matrices. In the following |
= ||| example, we use 6 matrices of 6 consecutive years, so ifthe user selects probabilities weights, the user must

fill in & probabilities in total that sumup 1

== —|[ No probability weight;
= - Example value
il T |f [01,0.1,01,01,02,04]

|| workflow description - ‘

The Simulate stochastic growth from a I ||
| sequence of matrices Workflow provides an || % Delete 2% Add value [] Add file location... @ Add URL ...

environment to simulate stochastic growth by

projection using whole matrix selection 9 List 0.4 l

technigues in an independently and identically atf: 0.1

;---abI: 0.1

distributed (iid) environment from a set of 2 or

more projection matrices. roatle 0.1

H: 0.1
sl 0,2

ol [

This workflow is based on the popbio package =
Workflow author

Maria Paula Balcazar-Vargas, Mikolaj Krzyzanowski,
Jonathan Giddy, Francisco Quevedo and Gerard
Qostermijer.

I Added new value. Edit value on right.

<» Load previous values <> Save values (D Help st Use examples B+ Run workflow 3¢ Cancel

= =

Figure 9. Probability weights: Click in add value and write the number in the right window.

6) Stages: the names of the stages or categories of the input matrix. In the following example, the
matrix has 5 stages or categories. The respective name stages must be filled one by one. First press add
value (see arrow in Fig 10), fill a stage name (not longer than 8 characters) and press enter; then press
add value and fill once again the next stage name, repeat the action until you have fill all the stages
names.
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In the following example, the matrix has 5 stages or categories:

The stages of this matrix are
1) Seedlings
2) Juveniles
3) Vegetative
4) Reproductive individuals
5) Dormant plants

called:

o< = w

r -
gvj Input values for 'Simulate stochastic growth from a sequence of matrices’ from C:\Users\mbalcazl\Documents\Workflow... ?Eg

Diagram s

‘
| »

| graphftitlel interva\sl iterationsl nmaxl probabi\ities| stages| sumweightl years|

m

Port description
The names of the stages or categories of the input matrix. In the following example, the matrix has 5 stages or |_|
categories. The respective name stages must be filled one by one. First press add value (see arow in Fig), fill

a stage name (not longer than 8 characters) and press enter; then press add value and fill once again the next
stage name, repeat the action until you have fill all the stages names.

-

Workflow description -

Example value

The Simulate stochastic growth from a [
sequence of matrices Workflow provides an
emvironment to simulate stochastic growth
projection using whole matrix selection
techniques in an independently and idefftically
distributed (iid) environment from a setfpf 2 or
mare projection matrices.

This workflow is based on the popbio packal
Waorkflow author

Maria Paula Balcazar-Vargas, Mikolaj Krzyzanowski,
Jonathan Giddy and Gerard Oostermijer.

Delete a7 Add valu

dd file location... @ Add URL ...

sl §
feat]e J
Fea]r W
o G
Lal]: D

S —|

Lists ed

Drag to re-arrange, or drag files, URLs, or text to add

<> Load previous values <> Save values

Figure 10. Inputs stages names to be filled in (example).

7) Sumweight: A vector of ones and zeroes used to omit stage classes when checking density threshold.

The respective sumweights must be filled one by one, the values must be 1 if the stage is included or 0
if is absent. First, press add value (see arrow in Fig. 11), fill a sumweights number and press enter; then
press add value and fill once again the next sumweight, repeat the action until you have filled the

@ Help st Use examples B Run workflow 3 Cancel

sumweights for all stages. The order of the sumweights must follow the order of the stage input.

e.g. [1,1, 1,1, 1] (all the stages are included), this is the values used in this tutorial.

e.g. [0,1,1,0, 1] (stage S and G are omit)
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Igj Input values for ‘Simulate stochastic growth from a %ueme of matrices” from C\Users\mbalcaz1\Documents\Workflow... ﬁ_u

| Diagram =~ | graph_title | intervals | iterations | nmax| prababilities | stages| sumweight | years :
Port description -
| Avector of ones and zeroes used to omit stage classes when checking density. threshold. |
“ll The respective sumweights must be filled one by one, the values must be 1 ifthe stage is included or 0 ifis
absent. First, press add value (see arrow in Fig.), fill a sumweights number and press enter; then press add
dlle and il once again e Nexl mwelan gpeatine acuon un ou nave niled ine myvelan ora
Example value
T, 11,11
Workflow description -
The Simulate stochastic growth from a |
sequence of matrices Workflow provides an ¥ Delete st Add value [E] Add file location... @ Add URL ...

enviranment to simulate stochastic growth by
projection using whole matrix selection
technigues in an independently and identically
distributed (iid) environment from a set of 2 or
more projection matrices.

1

This workflow is based on the popbio package =
Waorkflow author

Maria Paula Balcazar-Vargas, Mikolaj Krzyzanowski,
Jonathan Giddy and Gerard Qostermijer.

Drag to re-arrange, or drag files, URLs, or text to add

< » Load previous values <> Save values (@ Help st Use examples b= Run workflow 3¢ Cancel

Figure 11. Sumweights to be filled in.

8) Years: Years in which the data of the matrices were collected. The years must be added one by one
as list. First click in add value, fill the first year and press enter, then press add value and fill once again
the next year, repeat the action until you have fill all the years (Fig 12).

The years can be display as follow:
e.g.
® 1987 or 1987-1988

Igj Input values for 'Simulate stochastic growth from a %uence of matrices’ from C\Users\mbalcaz1\Documents\Workflow... ﬁ_u
e e

|| Diagram

- graph_tiﬂel intewalsl ﬂeramnsl nmaxl probabilities I stages I surrmelght| years :
Port description -

Years in which the data of the matrices were collected. The years must be added one by one as list. First click E |
in add value, fill the first year and press enter, then press add value and fill once again the next year, repeatthe
action until you have fill all the years.

m

The vears can be displav as follow: -

Example value
[1987, 1988, 19589, 1 1,1992]

Workflows description

The Simulate stochastic growth from a
sequence of matrices Workflow provides an
environment to simulate stochastic growth by
projection using whole matrix selection
techniques in an independently and identically <4 1987-88
distributed (iid) environment from a setof 2 or <f: 1088-89
more projection matrices <4l 1989-50
abf: 1990-91
at: 1991-92

elete a5 Add value [£) Add fi ation... @ Add URL ...

Listselected

This workflow is based on the popbio package
Workflow author

Waria Paula Balcazar-vargas, Mikola] Krzyzanowski,
Jonathan Giddy and Gerard Oostermijer

Drag to re-arrange, or drag files, URLs, or text to add

<> Load previous values <> Save values @ Help st Use examples B+ Run workflow 3 Cancel

Figure 12. Inputs years to be filled in (example).
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After the user has filled out the input ports and has clicked the Run Workflow button, a dialogue pages

Simulate stochastic growth from a sequence of matrices Workflow

appear in the user’s internet browser. See the next section:

5.3.2 INTERACTION

1) Years: Please be shore that all the files are saved in the same directory. This interaction page will
show the submitted years. When the dialogue appears (Fig 13), click Browse for the first year (1987-88).
A file dialog appears. Select the file (a stage matrix) and click Open (Fig 14). The selected matrix appears
in the browser (Fig 15). Repeat the procedure for each year (Fig 16). Once all the matrices are
submitted, click the Confirm button (Fig 16). After clicking Confirm, the confirmation “Matrices
submitted” appears (Fig 17). When the analyses are completed, they appear on different windows

under results in Taverna, the user can save each output separately.

In the following example, there are 6 years or 6 matrices:

1) 1987-88
2) 1988-89
3) 1989-90
4) 1990-91
5) 1991-92
6) 1992-93

& Most Visited B Brasl 7014 - Gol Carac

host

Select matrix files

Select a matrix for each year, then click the Confirm button.

1987-88
1988-89
1989-30
1990-91
1991-92
1952-93

Confirm

Figure 13. Places dialogue appears.

Year
Browsa
Browse..
Browse..
Browse..
Browsa

Browse.

rrrrrrrrrrrrrrrrr

No file selected.
No file selected.
No file selected.
No file selected.
No file selected.

No file selected.

@ e of /~pronsiesh . @ | o Genss - Home By

Files

£ Dispersal Fooingy and Taveema imtevaction {51 From Fomst Floar Ta T

Matrices

A in the BioVel. project
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Simulate stochastic growth from a sequence of matrices Workflow

433420004 FUTIE N e || 8- 500 P 3 - K kB
18 Mot Visited ¥ Brasl X014 - Gol Carac_. | | Tavera interaction 4@ Indes of f-gros/esh.. @ LouGross - Home Pag.. & Dispersal Eooiogy and . [ Tawerna intesaction £} ToT.. [ Talert 0
Select matrix files
Select @ matrix for each year, then click the Confirm button.
Year - Files = din T » »| 43 | search whiG-Samuicne,. P
1987-88 No file selected. ~
; Organize = New folder - O @
1988-39 " ey 2 Name : Date medified Type Size i
1989-30 s Downioads © Command in RWFI6 prueba 2014-05-15 1552014 1403 Rflle 68
e © Drepoox & Figure 19EG image 1K
1990-91 | Browse. | No file selected. 4 :
b Recent Places 4 Matrices Microsoft Word 0. 14K8
1991-92 W Deskiop T Matrix modelling workfiowl6 25520121349 Adobe ACTabat D 53KB
982 %] Matrx modelling workliowls 25520121349 Microsoft Power? a9ke
192 Al Libraries || MTenss 88 156-20121457  Text Document k8
Confirm - Decuments P MTersEg_89 15-6-2012 1435 Text Document 1KB
& Music MTersEs_ 50 15-6-2012 14:55 Text Document 1KE
& pictures 1 Mrerss0 51 26420121221 Teu Document 1k8
8 videos MTers91.92 26420121222 Text Document 1k ]
MTers92.93 2420121223 Tedt Document 1K8 i
Wy Computer W WF 16_POP - Support Process 19-2-2014 13:43 PNG image 106 K8
& System (C) L4 "L wite Moms & Doak Adobe Acrobat D, 564 KB
¥ mbalcazl i-h y ) Warkflow projec Microsaft Word D.. W03K8
< frwi-public (\doozyuwa.nl) P} *E Workflow 16 Stochasticity projection Adobe Acrobat D.. 260 KB
<& applicatieshare (\\gazoo.uwani) (W) « % Workflow 16 Stochasticity projection_co..  31-1-2014 10:20 Microsoft Word D. 103 KB 3
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Figure 14. Years dialogue browse. Click in browse (1987-88), and select the file and then click the Open

button.
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Figure 15. Year’s dialogue. The selected matrix appears. Repeat the procedure for each year.
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Tstens inteeation
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Figure 16. Year’s dialogue. Once all the matrices are submitted, click in Confirm.
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Figure 17. Year’s dialogue. After the user clicks Confirm, the confirmation “Returned results” appears.
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2) Initial population vector: In this dialogue appear the fields with the initial abundance per stage
observed in the field in the first year (Fig 18 - 20). As an example Gentiana pneumonanthe has 5 stages
with its respective abundance. Abundances of the first year, 1987:

Stage abundance

S (seedlings) 69
J (Juveniles) 100
V (vegetative) 111
G (reproductive individuals) 21
D (dormant plants) 43
s s = w——

& Moat Visited ¥ Brand X014 - God Carac Tavema a interachion D ndex of f~grasieshS . @ LowGross - Home Pag.. & Dapemal Feoiogy and Taverna imtesaction [} From Forest Foor To T, Talent Scheme lnfoem Geftting Started
Select initial population vector

1987-88

S o

J o

Voo

G o

Do

Confirm

Joped in: the BioVeL. project

Figure 18. Initial population vector dialogue. Fill in the abundance per stage appears.
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Taverma interacton ®
£ & Iocalhest B teracto e re0iSCACIES e TT et Be Tl nimi e || 8- suge A3 - BB =
8 Mot Visited B Brasd 2014 - Gol Carac_. | | Tavera interaction 89 Iades of /~grrsisjesh.. @9 L G - Home Fag.. & Diapersal Eooiogy and || Tavera imevaction (5 it

ToT_ [ Tatert L2 »
Select initial population vector
1987-88

S &9
J 100
Vo111
G21
D 43

Confirm

Thve mteraction sevvice was developed i ihe BioVel. project

Figure 19. Initial population vector dialogue. Once the abundances values were submitted. The user
confirms the field.
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18 ntost Visited [ Brasd 2014 - Gol Carac_. || Tavera interaction @ Ines of /-groisieshS.. @ Lou Gross - Home Pag.. & Dispersal Foiogy and . || Taverna imteraction {5 ]

ToT.. [ Talent :. »
Retumed results
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Figure 20. After the user clicks Confirm, the confirmation “Returned results” appears. Refer back to
Taverna workbench.

After the user confirms the fields, the workflow performs the analysis. To complete all the analysis may
take several minutes, depend on the iterations and number of matrices.
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5.4 Save data/results

5.4.1 OUTPUTS

When the analyses are completed, they appear on different windows under results in Taverna. First,
click in the selected result window e.g. Equal selection (Fig 21, red oval). Second, click in the left
window on value 1 (Fig 21, blue oval) and you will see the Equal selection results in the right window
(Fig 21). Third, on the right window click on save value (Fig 21, green oval). Fourth, name the file and
determinate the extension file. For a text file: e.g. .csv or .txt. For images: .jpg or .png (Fig 22). Finally,
save the file in the chosen map (Fig 22).

& Tavems Worbbenh enierpen !

|Eile Bkt Jrcert View Woddiows Componests Advanced Heln !
2 HIAFS £ B S 1 18

# Desgn [ Faseid G myemeriment © Servoe Cetalgue |

e prerem| [y ooy

w
ek " VA
ek dagan
3 30 s [ amadable)
rauiste_stochastc 714-17-30 14:26:3% P S L ==
—
1
™

 Fruhed | 11 x v Edt mwvcutes warklow * B shaw werifon ressts

Workdiow resits Seve al aluns
A il A mtora| & sscacors] & s & probebitios| & stagss| A cumwesgre | |7 squai solocton| ¥ @ jection| ¥ raqual ssecrion

L e whan

Figure 21. Taverna workbench results. When the analyses are completed, they appear on different
windows under results in Taverna. Click on Equal selection window (red oval). Do click on Value 1 on
the left window of the Equal selection output results (blue oval). Save value on the right window of the
Equal selection output results (green oval).
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savein: | | Results v &
B Equal selection
e 1 = Fi
REGon: i Figure
Ttems B Graphl
e Frashad | 1 P X Carcel .
wmnm = _ Desktop
A graphtio] & imtonas| & ssratone] & sman | & provasaves | & cages| & gt | A yeans | ¥ s
LT T ——2) (P T }';
My
w
Ay
Computer
| Flename: |Stochastic projection.jpgl | Save
Network  Fileg of type: [All Files -

Figure 22. Name the file and add the extension, for a text file: e.g. .csv or .txt. For images: e.g.: .jpg or
png. Click on Save.

Each simulated realization of population growth begins with an [nitial population vector with entries
equal to the numbers of marked plants in each size class over all study plots in the first year of
Oostermijer’s demographic study, and runs for 25 years (Intervals). The initial total population density
(the sum of the initial population vector) is 344 (see sum of [nitial population vector). The distribution
of total population density at year 25 for 1000 independent realizations is shown in Stochastic
projection (Fig 25). Please refer to Morris and Doak 2002, pages:229-233.

1) Equal selection: (Fig 23).

A ™o B Swmae el S B | wormal Had

S Be-A- EER ®E Evepacwor- 5w o 9 A Condtens Fmatas Good Neutrel
Formatting * Tabke

[a= B c [ E G " [ ) X L " N o P a ® 5 T
1 L 1] v G o
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] B5IE-01 460600 ARGIEET 2,I8F400 3956400
T 8] 1270400 LI9E+01 4695311 2238400 1,11E+00
£ [7) 0006400 134E000 405191 1,73E400 259601
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18 [12] LA5EHN0 140400 SANES01 138E-00 F34L-00
14 [13] LTSE-01 159601 1867121 BA1E-02 BI0E01
15 [14,] 1065400 1036400 45,1352 1, 746400 1466400
16 [15,] 250001 L11E+00 BS91AE  SFSE-UL 540600
17 18] 115400 33ME400 BEIIAZI ISIE-01 LIEE-01
18 [17,] 1ISF-02 145602 070607 337602 ZARE 0D
19 [18] DUOLHIO 5,635-02 9267335 3H1E-01 110601
0 [19] SA3E-01 536E-01 BA0GISH SASE-01 17IE01
2 [, 108001 129001 1SPMS L3701 136001
2N, 1116400 120E+00 4420792 1,76E-001 S00E-02
2 [ Q005400 289E-00 1481058 T.0GE-02 176602
24 [23) 0007400 438001 1168744 BI6002 3501
a4 119602 574E-02 136336 B79E-02 201601
% [25] O0E400 6SEF-01 B4,75804 LERF4O0 TMEM
2 [35) 2745400 3126400 1313746 A48E-01 275601
8 [27] 0005400 1,356-02 064088 311E-02 7,56E-03
= [m) CLOOE400  6I2E-01 BAAXSZ 330F400 106F400
30 [29.] BESE-01 L1E+00 14,20234 BO1E-CE 425001
31 1301 30T 2 9ICIAN 43N ITEE A SILLON_AITENN = =
W4 b ¥ Equal selection ¥3 { ¥l

“Fasey |

Figure 23. Equal selection data(.txt or .csv).
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2) Unequal selection: (Fig 24).
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Figure 24. Unequal selection (.csv or text files).

3) Stochastic projection (Fig 25). Results of simulating a population of Gentiana in an iid stochastic
environment. The initial population size was 344 (see Initial population vector).

Prqedlon of stochastic growth for Gentiana using
equal and unequal probabilities

O equal
O unequal

ao0
|

Frequency

[ I I I I T
0! 2000 4000 GOOD 8000 10000

Final population size att=25

Figure 25. Stochastic projection '(.jpg or .png files).
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6 Support

For questions with using the workflow, please write support @biovel.eu

For definitions of technical and biological terms, please visit the BioVel glossary page:
https://wiki.biovel.eu/display/BioVel/Glossary
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