1 Input Pajek file description

Program PajekToSvgAnim reads Pajek project (.PAl@) dnd generates output .SVG,
.SVG.GZ and .HTML files (.SVG.GZ file is compress&WVG file in GZIP format for faster
loading generated objects in the SVG window whernopy .HTML file in Internet
Explorer). Output .HTML file with embedded .SVG wliow is supported to be correctly
opened, loaded and depicted with the following lsens: Internet Explorer, Mozilla Firefox
and Google Chrome — with some limitations as shmwthe table below:

Not supported
Browser Required preinstalled software PajekToSvgAnim features
Adobe SVG Viewer
https://www.adobe.com/devnet/svg/adobe-
Internet Explorer |svg-viewer-download-area.html None
Mozilla Firefox None None
Checkboxes in .HTML
Google Chrome None window (they have no impact)

Input Pajek file must have the following structuie the multiple network case witN
vertices Rrelations andM time points):

*Network network name

*Vertices N
1"lab" coordX coordY value shape x_factfactX y factfactY ic color [activ_int]
2"lab" coordX coordY value shape x_factfactX y factfactY ic color [activ_int]

N "lab" coordX coordY value shape x_factfactX y factfactY ic color [activ_int]
*Arcs :1 "relation name"
init_vertex term vertex value wwidth ccolor [activ_int]

*Edges :1 "relation name"
init_vertex term vertex value wwidth ccolor [activ_int]

*Arcs :2 "relation name'
init_vertex term vertex value wwidth ccolor [activ_int]

*Edges :2 "relation name"
init_vertex term vertex value wwidth ccolor [activ_int]

*Arcs :R "relation name'
init_vertex term vertex value wwidth ccolor [activ_int]

*Edges :R "relation name"
init_vertex term vertex value wwidth ccolor [activ_int]

*Network network name in time point Ty

*Vertices Np
1"lab" coordX coordY value shape x_factfactX y_factfactY ic color [activ_int]
2"lab" coordX coordY value shape x_factfactX y_factfactY ic color [activ_int]



N1 "lab" coordX coordY value shape x_factfactX y_factfactY ic color [activ_int]
*Arcs :1 "relation name'
init_vertex term vertex value wwidth ccolor [activ_int]

*Edges :1 "relation name"
init_vertex term vertex value wwidth ccolor [activ_int]

*Arcs :2 "relation name'
init_vertex term vertex value wwidth ccolor [activ_int]

*Edges :2 "relation name"
init_vertex term vertex value wwidth ccolor [activ_int]

*Arcs R "relation name"
init_vertex term vertex value wwidth ccolor [activ_int]

*Edges :R "relation name"
init_vertex term vertex value wwidth ccolor [activ_int]

*Network network namein time point T,

*Vertices Ny
1"lab" coordX coordY value shape x_factfactX y factfactY ic color [activ_int]
2"lab" coordX coordY value shape x_factfactX y_factfactY ic color [activ_int]

Nz "lab" coordX coordY value shape x_fact factX y_fact factY ic color [activ_int]
*Arcs :1 "relation name'
init_vertex term vertex value wwidth ccolor [activ_int]

*Edges :1 "relation name"
init_vertex term vertex value wwidth ccolor [activ_int]

*Arcs :2 "relation name'
init_vertex term vertex value wwidth ccolor [activ_int]

*Edges :2 "relation name"
init_vertex term vertex value wwidth ccolor [activ_int]

*Arcs :R "relation name'
init_vertex term vertex value wwidth ccolor [activ_int]

*Edges :R "relation name"
init_vertex term vertex value wwidth ccolor [activ_int]

*Network network namein time point Ty

*Vertices Nu
1"lab" coordX koordY value shape x_factfactX y factfactY ic color [activ_int]
2"lab" coordX coordY value shape x_factfactX y_factfactY ic color [activ_int]

Nwm "lab" coordX coordY value shape x_fact factXy_factfactY ic color [activ_int]
*Arcs :1 "relation name"
init_vertex term vertex value wwidth ccolor [activ_int]

*Edges :1 "relation name"
init_vertex term vertex value wwidth ccolor [activ_int]

*Arcs :2 "relation name'
init_vertex term vertex value wwidth ccolor [activ_int]

*Eaées :2 "relation name”



init_vertex term vertex value wwidth ccolor [activ_int]

*Arcs R "relation name"
init_vertex term vertex value wwidth ccolor [activ_int]

*Edges :R "relation name"
init_vertex term vertex value wwidth ccolor [activ_int]

*Partition "partition name"
*Vertices N

1/0

1/0} N

1/0

First, the input Pajek file specifies the dataha whole temporal network with all the vertices
and lines and their properties. Then, time slicesetwork for each time point are listed.
Time slices contain just the vertices and lineschlare active in time points.

The input Pajek file is ended by a special vertartifon, which specifies for each vertex

whether its label is visible or not in the netwéaigout (value 1: label is visible, value 0: label

is not visible).

Vertex and line properties in the individual netkiare standard properties, defined in the
program package Pajek. A vertex can have the fatigwroperties:

- label (required),

- coordinates x and y (real number in [0,1]; required

- value (required for the first vertex; if the fingtrtex is the only vertex with specified

value, all subsequent vertices have the same MValog

- shape (required for the first vertex; see analogoyanation for the vertex value),

- factor in x direction,

- factor in y direction (program considers factoxidirection also for y direction),

- color,

- activity interval (required for the first vertexees analogous explanation for the

vertex value).

A line can have the following properties:

- initial vertex (required),

terminal vertex (required),

value (required)

width (integer in (O, ... ]; equal to value, if ngiexified)

color,



- activity interval (required).

There is no need for preparing the whole input lPéje, containing the temporal network
and all subsequent time slices. It is enough tpamesjust the first part that is the data of the
temporal network with vertices, lines and their gedies. The subsequent time slices are
generated automatically using the Pajek comnidetd— Transform — Generatein Time —

All, which takes three arguments: the first time pdir last time point and the step.

After generating time slices, we use program paekaagjek also to find an optimal dynamic
layout of the temporal network. In Pajek, sevemnmands for optimal static layout are
implemented, for example the energy commamglout — Energy — Kamada-Kawai —
Free (Draw screen), which move vertices to locationst thninimize the variations in line
length. Using this command will produce aesthdttis layout.

To achieve optimal dynamic layout, however, it &c@ssary to consider additional aesthetic
criterion known as "preserving the mental map" ymainic stability. The term mental map
refers to the abstract information a user formddmking at the layout of a network. In the
context of dynamic layout changes to this map shda minimal, in other words dynamic
layout should preserve the mental map. Technicalig, horizontal and vertical order of
vertices should stay the same when changing positio

Most common approach is to find the optimal stédigout just for the whole network and
then use that layout for subsequent time slicess;Thach vertex has just one position in all
time points in which it is present.

In Pajek, this can be done for example by applyiregenergy commanidamada-Kawai on
the layout of the whole network and then usingdbenmandNext to produce the layouts for
the subsequent time slices. Additionally, we caa e command\ppend to Pajek Project
file to save fixed positions or minor movements ofiged (in the current time slice layout) to
Pajek project file. In this way we gradually builg dynamically stable layout of the network
before using the program PajekToSvgAnim, which @tfugenerates the dynamic layout.



2 PajekToSvgAnim GUI

At startup of the program PajekToSvgAnim the Maimdow opens. The user can select

input Pajek file and output .SVG file and run théGobjects generation command (Picture

1). The program offers some additional choices ddjusting the dynamic layout. These

choices are explained in detail in the next chapter

The menu in the Main window contains the followswmmands:

- File

- File

- File

- Svg

- Svg

- Svg

- Info

— Source: for selecting input Pajek file.
- Output: for selecting output .SVG file.
- Exit: for exiting the program.

- Generate — Internet Explorer 9 or later:

for generating output files for Internet ExploreoQater
- Generate — Internet Explorer 8 or earlier:

for generating output files for Internet Exploreoi8earlier
- Generate — Firefox/Chrome:

for generating output files for Mozilla Firefox a@bogle Chrome

~ About: information about current version of the program.

On Picture 1 the Main window is shown. When inpajeR file is selected, the name and the

location of the output .SVG file is automaticallgt o the input Pajek file name with .SVG

extension and the same location. In the bottomt rajithe window the Status line shows

whether the network structure in the input filsymtactically correct.

The size of SVG window is also automatically sed aan be changed.

7# Pajek -» Svg Animation Generator -

File Swvg Info

Output: |c:,n’users,r’dbNar,-’d0cuments,fpython23,fprimeri,flinden.svg Browse

O *
Source: |c:fusers,fdbNar,u‘documents,fpython23,fprimeri,flinden.paj Browse

Slide time (in seconds): |1 Animated slides:

Pause time (in seconds): |1 |1—“ (for example:1,5-10,12-*)

Real vertex size: & on  Off Svg window size: |1680 x |980 |px ﬂ (dots density: 96 DPI)

Vertex size factor: H W Vertices shown in front of lines

Vertex label font size: ’F W Multiple relations checked on Html window load
Real line width: * on O Off Status: Source file checked.

Line width factor: m

Line opacity: W

Picture 1: Input Pajek file selection in the Maimdow of the program PajekToSvgAnim.

5



When the input Pajek file is selected and checkieel,command Svg> Generate from the
menu can be used to run the generation of the .SSAB;.GZ and .HTML files. If the output
files are generated successfully, the confirmathessage appears. (Picture 2). Opening the
output .HTML file results in dynamic layout of theetwork from the input file. HTML
window contains SVG window and the checkboxes foswang the vertex labels and the
relations in the multiple network case (PictureaBa Picture 3b). The output .HTML file is
linked to compressed .SVG.GZ file for faster logdgenerated objects in the SVG window.
On Picture 3a and Picture 3b the usage of additfonationality and additional feature of the
program PajekToSvgAnim are shown. First, the Sthmgscontains the description of actual
time point. In order to use this functionality $t mecessary to create a tab delimited data file

TIMES.TXT in the same folder as input Pajek dal& fivhich should look like this:

1 Thedescription of thefirst time point
2  Thedescription of the second time point
3 Thedescription of the third time point

Second, the Status line contains also the prodvasdor showing the duration length of

dynamic passes between time points.

—_— —

| 7k

| File Swg Info ||

Source: |:::fusers,f'dbrvarfdacumentsfpython23,f'primeri,u"linden.paj Browse

|| Output: |c:fusers,f'dbrvarfd0c 74 Message box b4 Browse

Slide time (in seconds): |1 Svg file generated successfully! |

| Pause time (in seconds): |1 (for example:1,5-10,12-*)

0K

f Real vertex size: & oOn  Off Svg window size: |1680 x [980 |px ﬂ (dots density: 96 DPI) ||

| Wertex size factor: lﬁ ¥ Wertices shown in front of lines

Vertex label font size: IF v Multiple relations checked on Html window load _
f [
|| Real line width: & on O Off Status: Svg file generated. I
|| Line width factor: lﬁ
Line opacity: lﬁ

Picture 2: Confirmative message after the succkggfineration of the SVG objects in the

program PajekToSvgAnim.
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Picture 3a: SVG window inside HTML window shows dymic layout of the selected

network (vertices are shown with labels and values)
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Picture 3b: Upper HTML window without showing vettealues (only labels are shown).



3 Instructions for using program PajekToSvgAnim

PajekToSvgAnim GUI contains several choices forsBahg user needs and preferences.
After selecting the input Pajek file and the namd path of the output .SVG file the user can
adjust the following choices:
- The duration length of dynamic layout of networlsgiag from one time point to
another (Slide time).
- The duration length of static layout of networkime point before passing to
the next time point (Pause time).
- Numerical list of dynamic passes of network betwime points to be shown.
(Animated slides).
Example: Animated slides: 1, 5-10, 12-*.
In this case the layouts of the network gsély in the following order:
1. Dynamic layout of network passing from first to @ed time point with
corresponding static layouts in the first and sedime point.
2. Static layouts in the 3rd and 4th time point.
3. Dynamic layouts of network passing from 5th to 1ithe point with
corresponding static layouts.
4. Static layout in the 11th time point.
5. Dynamic layouts of network passing from 12h timenpto the last

time point with corresponding static layouts.

- Choice between two sizes of the vertex shapesabsize, defined in the input file,
and the unified size for all vertices (Real verseze On/Off).

- Multiplying factor for controlling vertex size (Vix size factor).

- Font size of the vertex labels (Vertex label fanes

- The size of the SVG window (Svg window size).

- Selection of showing vertices in front of linesvize versa, showing lines in front of
vertices (Vertices shown in front of lijes

- Selection of relations in the HTML window in the hiple network case (Multiple
relations checked on Html window load).

- Choice between two line widths: actual width, definn the input file, and the
unified width for all lines (Real line width On/€f

- Multiplying factor for controlling line width (Linevidth factor).

- The opacity of lines (Line opacity).



Let's take a look at some examples, showing thgaushthe choices listed above:

1. To examine dynamic layouts or static layoutsaofemporal network more precisely,
increase the duration length of dynamic layout e tluration length of static layout

respectively (1 second by default).

2. To examine a temporal network with many timenfs it is easier to focus on some
specific dynamic layouts. Such focus can be madgekiyng the numerical list of dynamic
passes of network between time points to be shdwa.default list is 1-* which means

that all dynamic passes of network should be shown.

3. Choice between the actual vertex size, definele input file, and the unified size for all
vertices, is known from the program package Pdajéle second option is used when we

are not interested in actual vertex sizes or whervertices are too large to display.

4. In order to make all vertices in the layougkaror smaller, increase or reduce vertex size

factor. Default vertex size factor is 1.0.

5. Setting the font size of the vertex labelsls®an option known from program package

Pajek. Default font size is 12.

6. Dynamic layout of the network can be used a$ @f a web page. To define the size of
the SVG window which shows the dynamic layout cleobstween the following units:

cm, inch, px. Default size of the SVG window is thieole display.

7. In a multiple network case with many relatidhe dynamic layout might not be clear
enough to research the network visually. Use th@wopMultiple relations checked on
Html window load' in order to reduce the numberadations to be shown. By default all

relations are shown.

8. Choice between the actual line width, definethainput file, and the unified width for
all lines, is known from the program package Pajégie second option is used when we

are not interested in actual line widths or whemlthes are too thick to display.



9. In order to make all lines in the layout thicke thinner, increase or reduce line width

factor. Default line width factor is 1.0.

10.If the network contains multiple lines some of times might not be visible in the layout,
because they are covered by other lines, whichestirthe same vertices.
In the program package Pajek this problem can beddy using the command
Net — Transform — SortLines — LineValues — Descending, which sorts the lines
by values in descending order. To solve this @wbin the program

PajekToSvgAnim, reduce the level of line opaadi$yng the following scale:

1 - lines are completely opaque,
0.75 - lines are partly transparent,
0.5 - lines are medium transparent,
0.25 - lines are very transparent,
0 - lines are completely transparent or irplesi

We can choose any value between 0 and 1, nca jusiue from the scale. Default

value is 1.
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