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Log-log plots of variance vs. sensitivity and CV vs. elasticity in matrix elements Workflow

1 Description

This workflow creates log-log plots of both variance vs. sensitivity and CV vs. elasticity in matrix
elements. Plots are based on Figure 2 in Pfister (1998). This workflow calculates as well the summary
mean, variance, CV, sensitivities and elasticities of each matrix element of the submitted matrices.

Please if you want to know more about this analyses please refer to: Pfister, C.A. 1998. Patterns of

variance in stage-structured populations: Evolutionary predictions and ecological implications. Proc.
Natl. Acad. Sci. USA, 95: 213-218.

2.1 Name of the workflow in myExperiment.

Name: Log-log plots of variance vs. sensitivity and CV vs. elasticity in matrix elements workflow

Download: The workflow pack can be downloaded at myExperiment under the following address:
http://www.myexperiment.org/packs/661.html or only the workflow:
http://www.myexperiment.org/workflows/4438.html

2.2 Date, version and licensing

Last updated: 21™ 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Oostermeijer unpublished results and publication: Oostermeijer, J.G.B. M.L. Brugman, E.R. de Boer;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 BioVelL workflows and services
(www.biovel.eu Log-log plots of variance vs. sensitivity and CV vs. elasticity in matrix elements
workflow was run on <date of the workflow run>. BioVel is funded by the EU’s Seventh Framework
Program, grant no. 283359.
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3. Scientific specifications

3.1 Keywords

BioVel, demography, Gentiana pneumonanthe, log-log plot cv vs. elasticity in matrix elements, log-log
plot of variance vs. sensitivity, matrix, matrix population models, package ‘popbio’ in r, stage matrix.

3.2 Scientific workflow description

The aim of the log-log plots workflow is to provide a connected
environment to create two log-log plots 1) variance vs. sensitivity
and 2) CV vs. elasticity in matrix elements. 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 a graphic plot.

Figure 1. A) Graph of the log-log plots 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).

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/661.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) Stages: the names of the stages or categories of the input matrices. In the following example, the
matrices has 5 stages or categories. 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.

In the following example, the matrix has 5 stages or categories:
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The stages of this matrix are called:

1) Seedlings S
2) Juveniles J
3) Vegetative \Y
4) Reproductive individuals G
5) Dormant plants D

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

gq Input values for 'Log-log plots of variance vs. sensitivity and CV vs. elasticity in matrix elements’ from C:\Uwrs\mbalﬂig@u.
o stages | years,

Port description -
The names of the stages or categories of the input matrix. In the following example, the matrix has 5 stages. |T|

Diagram

| »

The stages of this matrix are called:

|| 11 seeding s h

Example value
[5,4,V, G, Dl

1

Workflow description

This workflow creates log-log plots of both
variance vs. sensitivity and CV vs. elasticity in
matrix elements. Plots are based on Figure 2 in
Pfister (1998). This workflow calculates as well
the summary mean, variance, CV, sensitivities
and elasticities of each matrix element of the
submitted matrices.

Please if you want to know more about this - “I‘D\
Workflow author

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

[l »

elete a6 Add value [E) Ad ation... @ Add URL ...
List selected

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

<> Load previous values <> Save values (@) Help i 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. 3). In this
tutorial, we have 6 matrices (see 5.2.2 Input data) that represent 6 years (e.g.: 1987 =data interval
between 1987 - 1988 and 1988= data interval between 1988 - 1989). The respective years must be filled
one by one. First press add value (see arrow in Fig 3), 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.

e.g. [1987, 1988, 1989, 1990, 1991, 1992]
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o (Sl S
nsitivity and CV vs. elasticity in matrix elements’ from C:\Users\mbalcazl\... =k
——

stages| years
Port description
Each year represents a matrix and therefore characterizes a period oftransition. In this tutorial, we have 6 matrices
(see Input data) that represent 6 years (e.g.. 1987 =data interval between 1987 - 1988 and 1988= data interval

between 1988 - 1989).

11

Example value
T || [1987, 1988, 1989, 19,
Workflow description -
This workflow creates log-log plots of both =
variance vs. sensitivity and CV vs. elasticity in

matrix elements. Plots are based on Figure 21in
Pfister (1998). This workflow calculates as well

the summary mean, variance, CV, sensitivities

and elasticities of each matrix element of the
submitted matrices.

91,1992]

cation... @ Add URL ...
List selected

e abi” Add value ] A

<hf: 1987-1988
~ab]: 1988-1989
—shf: 1989-1990

abf: 1990-1991
~abl: 1991-1992

Please if you want to know more about this
[ 1002-1993

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

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

(@ Help i Use examples B+ Run workflow 3 Cancel

<> Load previous values <> Save values

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.
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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).

In the following example, there are 6 years:

1) 1987 3) 1989 5) 1991
2) 1988 4) 1990 6) 1992
£ =T

& Mot Vnited B & Revearcter Timeing . (0 COMO HACER UNA P gy Herre [T Labroratonio de Gondti Taweira rbe st Tarwwira mieisctoon @ e of j~gromy/ortS. . @ Low Geo - Home Fag.
Select a matrix
Select a matrix for each year, the click the Cenfirm butten.

Year Files Matrices

1987-1988 Browse_ | No file selected,
1988-1989 Browse.. | No file selected.
1989-1990 Browse.. | Mo file selected,
1990-1991 Browse_. | No file selected.
1991-1992 Browse_. | No file selected.
1992-1593 Browse.. | Mo file selected.

Confirm

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

O Mt N ra e ke A 16 e R AT I BT 1T

B Mot Vit B Tiseng.. B3 - e [T

Select a matrix

Select a matrix for each year, the click the Cenfirm button. .

& Favories . Documents library

Year ) i R Files S s cownlonks Wr0-Creste log-iog plots A TN
1987-1988 Browse_ | No file selected. @ Dropbox r— ol
' Recent Places
1988-1989 | Browse... | No file selected. s L “52)
1989-1530 | Browse... |No file selected. : i 21
- L Qtres datos 7-
1990-1991 | Browese_ | No file selected. . b Tovna 20088 topeter
1991-1992 | Browse.. | No file selected. 4 s saimaey
A — - 8 Pitues 5| @ Comandos workliow 20_sjemplo
1992-1593 lm!-_]“? file selected. B viieos 4] Matrices Type: R Fle
Size: L10K8
Confirm . e Dste moce 315-2012 1055
Computer

& System(C) MientX0

& mbatcaz] (Wuvashdi\awi-homed (1 MTers0 91

3¢ Irwi-public tdoczyunant) (P Mledl 22

& Bpplicatieshare (\\gazeouvan) W Mlerss2 93

] Wr20-Create log-log plots of both varance vs, sensitivity and CV vs. elast
& Network
- i i ]
File name: MTers87 88

The interaction scrvice wan developed in the BioVel. project

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

P
B 08T rerracta ki e T8 1T S0 B | SANN JEE Tt L1 T C B oo o 3 Q - ® A0S
o ook e [T L M| u| - pomionss (] - L Tovema rherac "

e - Tisinin..

Select a matrix

Select @ matrix for each year, the click the Confirm butten.

Year Filas Matrices

o [ 7. obb8607

1987-1988 @ MTers87_B8.txt 3:?;33::} B ankeingl T s ©_BE04E512

[* 0.04 ©.00800900% 0. 6152476 0.226279¢T

0.03  oc.olsnisoie o .02328581

19891990 | E No file selected.

1990-1991 | Browse.. | No file selected,

1991-1992 | Browse. | No file selected,

1992-1993 | Browse_ | No file selected,

Confirm

The itemmction service wis developed in the RiaVel. preject

Figure 6. Select a matrix for each year dialogue. The selected matrices appear. Repeat the procedure for
each year.
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i

£ & ocanoitions e - S+ - ABLE
B Mot Ynited O B Rrseantes Tisising . O e [ i 1 & e - Homefug o =
1YHE-198Y  Hrowse_ MIersst_uy.Txr AL R LS I R vt
| e—— 0.006758777 £.10077518 0.51308348 0.35
E 9. 008586883 £-0193950¢ 8 f.328 |
RTET T T
o 251202051 ¢ @
1989-1590 Browse. MTerssg 90.txt LLESD34LEE  0.32380952
)y 0.01507302 010
o 0.03116403 .05
fi_cosnoon w0 T 00000000 R T [EL
[t p.ostiaasy 0.0a20401% @.0000000% S.3461338 0.000000
1990-1991 Browse_ MTersS0_91.txt 00000000 0.3E554217 0.62525234 . 6530062 0. BE20ES
f—— o 50520000 0,30000000 G.0ae010E5 2683308 B.000000
. ooca000 0.01204815 £.02102804 50000000 0.237531
R T.oe00000
.. 00can0o 0. 5900000 0.000000003
1991-1992 Browse. MTers9l_92.txt po11a11 0. I6IEIEL ATEIEL
A 0. 0002000 0, 5008000 ©.026304348
0000000 0.3000000 0008152174 000000000
=] (2 . 0.0 7.0
e p.2 .0 0,59000008 1.90808091 &.0
1992-1993  Browse. MTerso2 93.txt .o 0.8 062362065 0.63636364 1.0
i o @0 0, 50000000 ©,27292733 &0
p.o 0.0 0.073T8EE 2.0905050% 0.0

Confirm

The imernction service was developed in the RiaVel. project

Figure 7. Select a matrix for each year dialogue. Once all the matrices are submitted, click in Confirm.

=

c B oo P4+ T-n vBAQS

B frelex ol f~gromoets. 48 Lo Geons - Home Fug. 0 5 =|

& ocarortiont eeea

e [0

8 Mot Ve B8 & Resenrctos Tisioing . O3

Retumed reuite

The isteenstion servies wi develaped in the TioVEL, griect

Figure 8. Select a matrix for each year dialogue. After the user clicks Confirm. Then the interaction of
fecundity transitions appears in another tab.

2) Select fecundity transitions: This interaction page will show the submitted stage matrix. When the
dialogue appears (Fig 9), click in the fecundity stages transitions (e.g. column/row, G/S and G/J; Fig 10).
Once all the fecundity stages transitions are selected, click the Confirm button (Fig 10). After clicking
Confirm, the confirmation “Returned Results” appears (Fig 11).
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[y e
B o e L TS B 53 1 o B oo P+ B-n aBQE
B Mot Vit B Tissiny. O e [T . i [ o] - o - -8 =3 " - b

Select fecundity transitions

Select fecundity stage transitions, then click the Confirm button.

) v G o
sk O - - o
] & a & ]
v Cil . fa] )
G il Lk h
D O & O 0

Confirm

The itemmction service wis developed in the RiaVel. preject

Figure 9. Select fecundity transitions dialogue. The dialog appears with the stage matrix submitted.

Frmeee e
€ B ocurare o ntseaciin bt AT TS P 38 T e c |- oo P4+ T-n vBAQS
) Meat Ynites 1 Tissing. B - i Here [T1 - i ] 0 - w s ) e neract =

Select fecundity transitions

Select fecundity stage transitions, then click the Confirm button.

5 ) v G o
sl O - # o
b & i ]
VRS Cil . i )
G il Lk h
oD O & O 0

Confirm

The itemmction service wis developed in the RiaVel. preject

Figure 10. Select fecundity transitions dialogue. Select the fecundity stages transitions and click in
confirm.
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The inteenction service wak developed in the RisVEL projecs

Figure 11. Select fecundity transitions dialogue. After the user clicks Confirm. .

When the analyses are completed, they appear on different windows under results in Taverna, the user

have to save each output separately.
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5.4 Save data/results

5.4.1 OUTPUTS

First, click in the selected result window e.g. pfister_graph (Fig 12, red oval). Second, click in the left
window on value 1 (Fig 12, blue oval) and you will see a plot. Third, on the right window click on save
value (Fig 12, 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. Finally, save the file in the chosen map (Fig 13). Repeat the
procedure for other outputs.

& hon i roats

JpR—
FIL X o AT P
= |t g boge = e S ke

2

Figure 12. Taverna workbench results. When the analysis is completed, they appear on different
windows under results in Taverna. pfister_graph window (red oval). Do click on Value 1 on the left
window of the pfister_graph output results (blue oval). Save value on the right window of the
pfister_graph output results (green oval).

gvj Save
Save in: | | Taverna 20A&S tagether - &
3 Create log-log plots of variance vs. sensitivity and CV vs. elasticity in matrix elements_)
R;cber:‘t ' Documentation_Create log-log plots_V1_2014-08-13
Ttems & Inputs WF 20_Pseudophoenix sargentii
& Inputs WF 20A_1 l
- % PFISTER 1998
Desktop ) et .
Workflow20-1.t2flow T - rrpr——
3 Workflow20-2 t2flow pesyrp—
w‘ Workflow20-3.42flow
Documents Workflow20-4.t2flow oo
Workflow20-5.12flow
E‘-‘\ Workflow20-6.t2flow =
Computer
4| 1} » . &
-, 37 i
(Hw File name: Pfister_graph.png Save ey W

Network  Files of type: | Al Files =

Cancel : : 1 .,

x

Figure 13. Name the file, cIic.k on Save value, name the file and add the extension for the filé. For a text
file: e.g. .csv or .txt. For images: e.g.: .jpg or png.
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1) Pfister_graph
Graph plotting CV vs. Elasticity in matrix elements, showing the regression line (red line) and the
Spearman correlation value (p) between these two values (Fig 14).

Elasticity

Figure 14.Pfister_graph (.jpg or png files).

2) Spearman rank
Spearman correlation results of the CV vs. Elasticity in matrix elements (Fig 15).

(W omim e S e = M v Bad Eood g o o
e B U T A BEE R Bocacen W% o0 | @A it T el

st
A 8 c D B F G H I J K L M N o <
Spearman's rank correlation rho

data: vrlSev and vriSelas
S =1488, p-value = 0.02377
alternative hypothesis: true rho is not equal to @
sample estimates:
rho
3 -0.5356037

Figure 15. Spearman rank results (.csv or txt files).
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3) Pfister_plot: Graphs of the calculated values of Sensitivity vs. Variance and CV vs. Elasticity in matrix
elements. (Fig 16).
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Figure 16. Sensitivity vs. Variance and CV vs. Elasticity in matrix elements graphs (.png or .jpg).

4) Pfister_plot_table: A table of calculated values of mean, variance, CV, sensitivity and elasticity of the
matrix elements. (Fig 17).

A B < =] E o G H | 1 K L M N o P a R .

1 I:lmeen var o sens elas

2 s11 000246 1,26E-05 1440539 0021024 547E-05
3 a2l 008735 632603 1180717 0,066913 477603
4 a3l 0,173736 256602 93,93399 0,088205 1,62E-02
5 822 0004606 2 48E-05 1082285 0,099777 485E-04
6 a32 0,50853 3,73E02 3168504 0.131517 848202
7 e42 0012105 2,08E-04 1194044 0919476 1,18E-02
& abl 0011466 1,23E-04 9655131 0.226804 2,75E403
9 a33 0,71539 12802 15B4439 0576723 436801
10 ad3 Q025026 1,17E03 1358543 4031754 107801
11 a53 0,032103 530604 7169679 099494 338802
12 24 2,227332 9,11E+00 1355145 0,008903 2 10E-02
15 24 3,15458 9,50E+00 9815777 0028337 945802
14 a3 04566249 443602 4512835 0.037355 184502
15 ada 0454649 5,63E-02 52,0394 0261138 1,26E-01
16 a54 0.024757 1326403 1466352 0.064443 1,69E-03
17 a3% 0,831732 150802 1520576 0023962 2,11E402
18 ads 0096761 7 56E-03 8985414 0,167512 1T1E-02
18 255 0071507 415603 90,12403 0081338 3,13F.03

¥] it plot_table 23

Figure 17. Table of calculated values of mean, variance, CV, sensitivity and elasticity of the matrix
elements (.csv or txt 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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