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Calculate variance matrix Workflow

1 Description

This workflow estimates the variance matrix from a list of matrices.

2.1 Name of the workflow in myExperiment.

Name: Calculate variance matrix workflow

Download: The workflow pack can be downloaded at myExperiment under the following address:
http://www.myexperiment.org/packs/663.html| or only the workflow:
http://www.myexperiment.org/workflows/4443.html

2.2 Date, version and licensing

Last updated: 28 Augustus 2014
Version: 1

Licensing: CC-BY-SA

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Oostermeijer unpublished results and publication: Oostermeijer, J.G.B. M.L. Brugman, E.R. de Boer;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). Calculate variance matrix workflow was run on <date of the workflow run>. BioVel is
funded by the EU’s Seventh Framework Program, grant no. 283359.


http://www.myexperiment.org/packs/663.html
http://www.myexperiment.org/workflows/4443.html
http://www.biovel.eu/
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3. Scientific specifications

3.1 Keywords

BioVel, demography, Gentiana pneumonanthe, matrix, matrix population models, package ‘popbio’ in
r, stage matrix, variance matrix.

3.2 Scientific workflow description

e g The aim of this workflow is to provide a connected environment to
B v st v calculate the variance matrix. The workflow accepts input data
Rl (matrices) in a .txt format (decimal numbers indicated by dots e.g.:

0.578). The output is provided as a set of R results.

* ioriflow nput ports

[ ][] [ [ ][] &

Figure 1. A) Graph of the variance matrix 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/663.html or here below. All the files must be saved in the same
directory.

5.2.2 Input data
The input files are in a .txt format: to download click here in each file:

Terschelling matrices
o MTers87 88.txt
o MTers88 89.txt
o MTers89 90.txt
e MTers90 91.txt
o 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) Stages: the names of the stages or categories of the input matrix. The respective name stages must
be filled one by one. First press add value (see arrow in Fig 2), fill a stage name 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 called:
1) Seedlings
2) Juveniles
3) Vegetative
4) Reproductive individuals
5) Dormant plants

o< - v

eg. [S,),V,G,D]

g Input values for 'Variance matrix” from C:\Users\mbalcaz1\Documents\Workflows\Matrix models (popbio, diagmmfﬁﬂ:glﬂu
stages | years

Paort description
The names of the stages or categories of the input matrix. In the fallowing example, the matrix has 5 stages.

Diagram

| »

L | »

The stages of this matrix are called:
1) Seedlings s
2) Juvenile: J
Example value

[5,4,V, G, D]

Workflow description
This workflow estimates the variance matrix
from a list of matrices Delete st Add value [2] Ad cation... @ Add URL ...

This workflow has been created by the ) Y List selecled
Biodiversity Virtual e-Laboratory (BioVeL bl 5
hitp:ifwww.biovel.euf) project. BioVel is funde atl: 3
bythe EU's Seventh Framework Program, gran Al W

no. 283359, oG
D

= \
Workflow author

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

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 2. Inputs stages names to be filled in (example).

2) Years: each year represents a matrix and therefore characterizes a period of transition (Fig. 12). The
respective years must be filled one by one. First press add value (see arrow in Fig 12), fill a year (e.g.
1987) and press enter; then press add value and fill once again the next year (1988), repeat the action
until you have fill all the years, the year must be filled out in a consecutive order.

In this tutorial, we have 6 matrices (see 5.2.2 Input data) that represent 6 years
1987 =data interval between 1987 and 1988;
1988= data interval between 1988 and 1989 etc.

e.g. [1987, 1988, 1989, 1990, 1991, 1992]
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- r — . -
gv] Input values for 'Variance matrix’ from C:\Users\mbalcaz1l\Documents\Workflows\Matrix models (popbio, diagram, Epdiglﬂlg

Diagram - stages| year5|
Port description -
Each year represents a matrix and therefore characterizes a period of fransition. B
| nnis example, there are 6 matrices that represent 6 years ‘ﬁ
e.0.: 1987 = matrix, interval between 1987 and 1988 and
Example value
- [1987, 1988, 1989, 1 91, 1992]
‘Workflowr description -
This workflow estimates the variance matrix ‘
from a list of matrices. ;‘ e ab Add valug |2 location... @ Add URL ...
This workfiow has been created by the b List 1992
Biodiversity Virtual e-Laboratory (BioVel ":I‘ 1987
hitp:fiwww biovel eu/) project Biovel is funded e I 1988
by the EU's Seventh Framewark Program, gran ?"'EhI‘ 1989
no. 283359, et 1990
sl 1091
bl
Workflowr author & m
Maria Paula Balcazar-Vargas, Mikolaj Krzyzanowski,
Jonathan Giddy, Francisce Quevedo 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 3. Inputs years to be filled in (example).

After the user has filled out the input ports, click Run Workflow button, a dialogue pages appear in the
user’s internet browser.

5.3.2 INTERACTION

1) Select a matrix for each year: all the matrices must be in the same folder. The interaction page will
show the submitted years. When the dialogue appears (Fig 4), click Browse for the first year (e.g. 1987).
A file dialog appears. Select the file (one matrix that belong to that year) and clicks Open (Fig 5). Then
the selected matrix appears in the browser (Fig 6). Repeat the procedure for each year (Fig 7). Once all
the matrices are submitted, click the Confirm button (Fig 7). After clicking Confirm, the confirmation

“Returned Results” appears (Fig 8). The workflow controls whether each location have submitted 1
matrix.

In the following example, there are 6 years:
1) 1987 3) 1989 5) 1991
2) 1988 4) 1990 6) 1992
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Tiswens inteeaction

£ @ localbost BAL nteracTon rTeTaciorbat e el W41 308 0

v ¢ || B concie Ay -0 B0 =
ction @ it of [~grossieens.. @ Lo Geass - Home Pag.. © Dispesal Erology and..

8 Most Visited 1B W Ressaeches Training .. (08 COMO HACER UNA P vio de G . Tavems ncn | ion | Taw

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

Year | Files 1 Matrices

1987 Nn file se]acned,

1988
1989
1950
1991
1992

Confirm

The mfcraction service was developed in the BioVel. mroject

Figure 4. Select a matrix for each year dialogue appears.

Tiswens inteeaction

£ B localheR BT e TO rTeTaCIonGRNE el WA 38T IT LT

v ¢ || B conste Py B-n dEQ S
8 Mot Viited (G I Rrsesecher Training . G0 COMC HACER UNAP... g Home [1] via de 6 7 Tavem on [ ion ] Ty ciion o indew of (-grorsieet 4 Low Gees - Home Pag... 5 Dispersal Ernlogy and.. "
Select a matrix
Select @ matrix for each year, then click the Confirm button.
|« Worklows + diagram, popaema) ¢ o = |4 [ search wrz2-Cotcuiae.. 2
i Year | Files e i -39
1987 No file se]acned, %
A Favorites  Documents library R o=
1988 K I Downioads W22 Calculate variance matrix o
@ Drapbox S Datem
1989 [amu.j No file selected. el = o
Yy W Deskiop b Taverna 218201
19% (e, [ o
1991 No file selected. e B i il
- 5 Docu =| i Gentiana variance matrix 21-8-208
1 g 4 wusic L Matrix modelling workiiow22 31-5-208
. ) 5.2
8 Pictures 2 31-5-201 3
Eopfim K Videos | MTerss7.88. 156201 |
MTerssB 89 15-6-200
& Homegoup MTers89.90 156200
| MTers90.91 24201
W Computer = Tenssr92 26-4-208
& System (CY | MTersa2 83 264201
& mbaleazl (\uwann s\ home) ) warkilow 22 Variance 31-5:201 8
& fowi-publc (\doczyurant Py Workllow 22 Vaiance = . g s
Hie name: MTesa7.88 v e——

The mfcraction service was developed in the BioVel. mroject

Figure 5. Select a matrix for each year dialogue browse. Click in browse (1987), and select one file (e.g.
MTer87-88.txt) and then click in Open button.
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Tinspens inteeaction

4 & iccaihostacac o 6t bieed WAYIe RIS 3T L T356: b = ¢ ||l concie Py B-& BB =
8 Most Viiited I8 & Arssarches Training . D0 COMO HACER UNA P g Home [T] o . Tavems ncn [ ion | T ction, &8 insex of /~gross/eens._. & Lou Gees - Home Pag.. & Dispersal Ecology and.. "
Select a matrix
Select @ matrix for each year, then click the Confirm button.

Year Files Matrices
0 [0 T 7. 6EEEEET [
o 05787301 0.0 ] 8,2957143 o
1987 MTerss7 88.txt k. 46376812 0.83  0.9005005901 0.2857143 0. 86046812
o 0,04 0.008009008 0. 6190476 0.11627907
] 0.03  0.018013018 0.02325581

1988 [ Browss.. Mo file selected.

1989 | Browse... | No file selected.

1950 | Browse. Mo file selected.

1991 Brewse.. Mo file selected.

1992 No file selected.

Confirm

The mfcraction service was developed in the BioVel. mroject

Figure 6. Select a matrix for each year dialogue. The selected matrix appears. Repeat the procedure for
each year.

Tinspens inteeaction

4 & iccainos s o Gt e bAee] WA I A TAI5CT 3T L7956 bl v ¢ ||B coose Py B-n BB S
18 ot Wisited KB B Aesaarcher Training . 08 COMOHACER UNA P g Home [] i . Tavem: ncn | ioa | T ction & inbew of [-gross/een’ . @ Lou Gees - Home Fag.. © Dispersal Foology and. "
1958 | Browse.. | MIErSBE_BY.IN0 SEAYIUATE U PIADEYYAN ULEL TR LR LLEETC R e : ~
: B 0.016759777 010079519 0.5130434% 9.25
0. 005585892 0.01537584 [ 6.128
[o-coEsa 7008 ] [ T.30769233 [
b.0s1282051 o [ 1.48076523 a
1989 Brewse._. ]MTars&Q_go‘m b1, 1RRDTI4IRR 0, 523R0052 0. 63035477 0. 51633077 0.714285T
TR v.01387302 0.0L003025 0.34615385 0.1428571
o 0.62116402 0.05276382 .05769231 0.1428571
[ aoaano0n ERTTGLIT RGLREETTT [EIGLEE CECEEETT
2 f : : ; B Lo, : 0.1aeL58 0, 003009
1990 Browse..  MTers90 91.txt 0. 00000000 0.38554217 0.63923234 0. 6538462 0. 862069
e . 00000000 o £.014015€5 0.2652308 0.043500
. 00030060 0. 01704819 0.03107804 0. DOCO0O 0.137931
[o.0000000 0. 0000000 ©.000000000 9. 0000000 0. 00000000
0. 0000000 0.0000900 ©.000000000 0.354€154 ©.00300000
1991 Browse.. MTersgl 92 txt o 1111111 0.3636364 0553782605 06153846 0.92357143
) : 0. 0000000 0. 0000000 0.016304 148 0307823 D.07142857
. 0000000 0.0000000 £.003152174 2.0000000 £.03000000 =
o 0.0 LR 5.5 6.0
.o 0.8 0.00000000 1.80305081 9.0
1992 Browse.. | MTers32 93.txt .0 0.8 0.63362065 0.63635364 1.0
2 .0 B 0.60000000 0.27272727 8.0
.0 0.0 0.07327586 009030508 0.0
Confirm B

The mfcraction service was developed in the BioVel. mroject

Figure 7. Select a matrix for each year dialogue. Once all the matrices are submitted, click in Confirm.
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] F 4 - BB =

&) Moat Wisitnd DB B Rrseprcher Training . 08 COMO HACER UNA P g Home [[] Labomtorio de Genst Tavema interaction | Tavema interaction | Tawema interaction & indes of j~gross/eat’ @ [ou Gess - Home Pag.. & Dispersal Frology and.

Returmed resnlts

was developed in the BioVel. project

Figure 8. Select a matrix for each year dialogue. After the user clicks Confirm, the confirmation
“Returned Results” appears. Refer back to Taverna workbench.

When the analyses are completed, they appear on different windows under results in Taverna, the user
have to save each output separately.

5.4 Save data/results

5.4.1 OUTPUTS

First, click in the selected result window e.g. variance (Fig 9, red oval). Second, click in the left window
on value 1 (Fig 9, blue oval) and you will see the numerical results. Third, on the right window click on
save value (Fig 9, green oval). Fourth, name the file and determinate the extension file, e.g. .csv or .txt.
Finally, save the file in the chosen map (Fig 10).

Page 10 of 14



Calculate variance matrix Workflow

Virtante_maten 20108821 1831
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Figure 19. Taverna workbench results. When the analysis is completed, they appear on different
windows under results in Taverna.
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File pame: variance Gentiana.csv

Files of type: | ll Files

Figure 10. Name the file, click on Save value, name the file and add the extension for the file. For a text
file: e.g. .csv or .txt.
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1) Variance matrix

The variance matrix of 6 Gentiana matrices (1987-1992). The csv file after apply text to columns (Fig 11).

1.51E-05 o 0 10,93258 o
7.58E-03 2,98E-05 0 11,51583 [}
3,20E-02 0044759 0,015413 0053127 0,019194
0,00E+00 0,000251 0,001408 0,057509 0,009071
0.006+00 0,000147 0,000636 0001582 0004564

Figure 11. Variance matrix numeric results (.csv or text 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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7.1.2 Project funding

The workflow described in this documentation has been designed and implemented as part of the
BioVel project.

BioVel is funded by the European Commission 7th Framework Programme (FP7) as part of its e-
Infrastructures activity. Under FP7, the e-Infrastructures activity is part of the Research Infrastructures
programme, funded under the FP7 'Capacities' Specific Programme. It focuses on the further
development and evolution of the high-capacity and high-performance communication network
(GEANT), distributed computing infrastructures (grids and clouds), supercomputer infrastructures,
simulation software, scientific data infrastructures, e-Science services as well as on the adoption of e-
Infrastructures by user communities.
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