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1.Introduction

Visualization and analysis of data and information as networks is becoming increasingly popular due to the almost
universal applicability of network graphs for displaying a wide range of relationships between entities and concepts. In
biology for instance there are numerous relationships that one might want to view and analyse as a network e.g.
interactions between individuals, disease transmission, sequence similarity, pathways, protein interactions, gene
regulatory cascades, gene expression, etc.

The driving force behind our original development of a network visualization tool (BioLayout Java'?) was the need to
visualize and manipulate graphs derived from similarity relationships between multiple members of protein families. This
work led to the implementation of many of the basic graph layout and manipulation tools still used by the program today.
The driver for BioLayout Express® on the other hand was the desire to find a better way to visualize and analyse the
correlation between gene expression profiles, as measured by microarray technology platforms. This application had a
number of distinct challenges for network analysis; how to import the data, calculate the correlation coefficients, render
very large graphs and analyse the resultlng networks and therefore required a different set of functionalities. The original
implementation of BioLayout Express® * sought to address many of these issues and since this time work has continued
to refine, update and extend the functionality of the tool. Following 8 updates to the original release, Version 2.0
represents a major update of the tool with the implementation of a new user interface, GPU computing capabilities,
animation of stochastic flow and numerous other improvements besides. BioLayout Express is an application designed
for the visualization, clustering and analysis of large network graphs in two and three dimensional space derived primarily,
but not exclusively, from biological systems.

BioLayout Express® is developed by Dr Tom Freeman and Thanasis Theocharidis, The Roslin Institute, University of
Edinburgh, in collaboration with Dr Anton Enright and Dr Stijn van Dongen, European Bioinformatics Institute, Cambridge
and directly funded by the BBSRC.

Here we describe the basic functionality and tools available within BioLayout Express®® to enable the 2D and 3D layout
and analysis of network graphs derived from a variety of sources.

1. Enright AJ, Ouzounis CA. BioLayout-an automatic graph layout algorithm for similarity visualization. Bioinformatics.
2001;17(9):853-4.

2. Goldovsky L, Cases I, Enright AJ, Ouzounis CA. BiolLayout(Java): versatile network visualisation of structural and
functional relationships. Appl Bioinformatics. 2005;4(1):71-4.

3. Freeman TC, Goldovsky L, Brosch M, van Dongen S, Maziére P, Grocock RJ, Freilich S, Thornton J, Enright AJ.
Construction, visualisation, and clustering of transcription networks from microarray expression data. PLoS Comput
Biol. 2007; 3(10):2032-42.

4. Theocharidis A., van Dongen S., Enright A.J. and Freeman T.C. Network Visualisation and Analysis of Gene
Expression Data using BioLayout Express3D. Nature Protocols 2009; Vol.4 No.10:1535-50.
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System Requirements

BioLayout Express® is designed to all run on all major personal computing operating systems: Windows (XP, Vista,
Windows 7), MacOSX (Leopard, Snow Leopard), all major Linux distributions and on standard hardware. The program
uses a combination of current APIs (Java 1.6, C, OpenGL, GLSL, OpenCL) to visualize large network graphs and in high
graphical detail. As such for optimal performance the program benefits from good hardware, particularly the available RAM
and high-end graphics cards.

For processing and displaying large graphs (>5,000 nodes), the hardware specifications to run BioLayout Express® are
outlined below:

9 2Gb of main RAM

9 Dual Core CPU or better for parallelisation of routines

1 NVidia Geforce/Quadro series or ATI equivalent graphics card for OpenGL rendering

1 A latest generation NVidia Geforce/Quadro series or ATI equivalent graphics card for advanced visualization

with GLSL Shaders and OpenCL GPU Computing capability
9 3-button mouse for efficient navigation of graphs in 2D/3D environments
9 Monitor (two monitors even better) capable of displaying a 1600x1200 resolution

The minimum recommended hardware requirements to display small to medium size graphs (<5,000 nodes) are:
1 512Mb of main RAM
1 Single core 1.5Ghz CPU
9 Graphics card capable of OpenGL rendering
1 Monitor capable of displaying a 1024x768 resolution

The rule of thumb that applies is that the better/faster the hardware, the larger the graph that can be processed and
displayed at acceptable speed/frame rates. The current limit for rendering large networks with a 64bit 8Gb RAM machine
is somewhere around 45,000 nodes and 5 million edges, at least in our hands.

The BioLayout Express® application has been extensively tested with Intel CPUs and NVidia & AMD/ATI graphics cards
with the latest available drivers. We cannot guarantee full functionality of the OpenGL 2D/3D renderers with any other
graphics hardware, please try them at your own risk. If you encounter any graphic glitches/problems, please first make
sure that you have upgraded your OpenGL drivers to the latest available. Then try working with small graphs, if problems
only arise with larger graphs the issue is probably your hardware configuration.

You may find the latest drivers for your graphics card at its manufacturer's website:
NVidia related hardware: www.nvidia.com/page/drivers.html
ATI/AMD related hardware: ati.amd.com/support/driver.html

Intel related hardware: www.intel.com/support/graphics

Availability

BioLayout Express® (www.biolayout.org) is an open-source application distributed under a GNU Public License (GPL).

Getting Started

1 Download the appropriate installer package from the website and install. Alternatively run the WebStart automatic
online deployment process available from the BioLayout Express™ frontpage (t he or ange 6 Launché

1 Itis recommended that you start by opening some of the example graphs available under the datasets page of the
website. Start with small graphs and build up from there in order to test your hardware/software configuration and
its ability to render large graphs. If these run you will likely be OK with graphs of your own making. If your graphs
do not work the most likely explanation is that the input format is incorrect (see below). If the application does not
run please check the system requirements section and if still no explanation, email support@biolayout.org.
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2.BioLayout Express?’D Data Input Formats

Listed below are the basic input formats for BioLayout Express3D graphs. Example graphs of each type are available on
the website. We have aimed to make data input both flexible and simple. The formats below are flexible and allow a
variety of different data types to be loaded and visualized as a network graph. The user has considerable control over how
nodes and edges are annotated and rendered in the final 3%raph. In this section we will describe these various formats and
how to load different types of data into BioLayout Express™.

Simple Multi-column Format (.layout, .tgf and .txt)

This is perhaps the easiest input format for dealing with heterogeneous data-types in BioLayout Express3D. The format
allows a full range of nodes and edges to be created from a simple column format that can be prepared in a spread sheet
such as Microsoft Excel. Nodes can be assigned to classes, whereby certain nodes are placed into groups based on some
shared characteristic. The basic format to define such networks is as follows

Simple Pairwise

This will create a simple directional network where each line of the input file defines two nodes that are connected to each
other by a new edge. If one desires a bi-directional graph then only one direction needs to be added and the other edge
can be inferred according to the layout properties panel. The parser will create new nodes in the network as required.
Singleton nodes can be added by adding a line where a node connects to itself. The format itself is shown below in bold.

Nodel Node2
NodeA NodeB
NodeB NodeC
NodeC NodeD

In each line an edge is defined by connecting the node described in the first column with the node defined in the second
column. The graph constructed here would consist of 4 nodes (A, B, C and D) each connected to the next by a single non-
weighted edge.

Weighted Pairwise

This is an extension of the simple pairwise format which also adds a weight to each edge. Edge weights may be used for
filtering, visualized in terms of colour or edge thickness and will also influence the layout algorithm. Nodes connected by
higher weighted edges tend to be closer together in the resulting layout however connectivity is usually the major
determinant of edge length. The format is a one-column extension to the previous format adding a single numeric weight.
Weights should normally be in linear ranges and in whatever scale is appropriate as they will be re-centered. Non-linear
weights can be log-scaled if desired. Negative weights are currently not supported.

Nodel Node2 Weight
NodeA NodeB 1.0
NodeB NodeC 0.95
NodeC NodeD 0.86

Weighted Pairwise With Edge Annotation

This format extends the previous pair-wise weighted format adding support for edge annotation. In this case weighted
edges are constructed between node pairs and a pseudonode describing the edge is added to the edge. This allows pairs
of nodes to be connected using different edge annotations of different weights. In the example below:

Nodel Node2 Weight EdgeType

NodeA NodeB 1.0 fiYeadctyb2 i do

NodeB NodeC 0.95 iCd mmunoprecipitationo
NodeC NodeD 0.86 AComputationally I nferredo
NodeC NodeD 0.95 ilYeasdcty b i do

It should be noted that annotations containing spaces should be quoted in double quotes for the parser to recognise them
correctly. Additionally, characters such as quotes and other special characters should be removed from annotation lines.

To add information about nodes (Classes) or assign visual characteristics (size, shape, colour) to any of the above formats
see the end of this section.
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Reactome OWL Format (.owl)

BioLayout Express® currently supports OWL format graphs generated by Reactome but not necessarily from other OWL
sources. Future versions of BioLayout Express3D will endeavour to support full OWL parsing and other markup language
(xml) file formats.

Cytoscape Simple Interaction Format (.sif)

BioLayout Express*® supports the simple Cytoscape SIF format. In this format Nodes are connected to each other with an
explicit declaration of the edge-type. The first column represents the first node, the second describes the type of
interaction and the last column defines the second node in the edge pair.

A iYeacdcty b2 i do B
B AiCo® mmunoprecipitat€Cono
C AComputationally I DBferredo

The main difference between BioLayout Express®® SIF parsing and native Cytoscape SIF parsing is that lines connecting
one node to many are not currently supported. However, most online resources that provide SIF files (e.g. BOND) do not
use this multi-node connection format.

Expression Data Input Format (.expression)

This format was originally designed for the import and analysis as correlation graphs of microarray gene expression data
(hence the name) but in principle the data can be derived from any source. Expression files must have an ".expression"
extension in order for BioLayout Express®® to recognise them. Beware when saving an .expression file from a Windows
spread sheet package e.g. Microsoft Excel, you will need to put the file name in double quotation marks
(Aname. expressi ono) to asmddedd ata tkxhe enmamesi onFibeisngwi th
automatically be associated with the application and when clicked twice they will be automatically opened.

The basic format is a header row, followed by a single row for each probe (set)/gene on the array. Each row must start
with the unigue identifier of that row (node). Annotation columns or Class Sets (see below) may then follow the identifier
(these are optional but very useful), followed finally by the raw HEialCOIUMING which are usually numeric (integer or floating
point). Columns are usually tab separated in this format and text entries that include whitespace characters are
surrounded by double quotes.

Unique ProbelD Description Annotationl  Annotation2  DaiailiData2iDiaiiasl¢ ¢ .
Tub;gnflm00002 f at tubulin, alpha 7 Terml Terml 245.6 278.9 364.6
1116; gnflm00009_s_at interleukin 16 Term2 Terml 125 203 235.2
Cul7; gnfim00122_a_at cullin 7 Term3 Term2 302 288 134.7

Matrix Files (.matrix)

We have recently implemented the support of matrix file import into for BioLayout Express®®. In principle a matrix file may
be generated from any source but must have a ".matrix" extension in order for BioLayout Express™" to recognise them. On
opening of a file a Matrix CutOff dialog will appear requesting the user to define the threshold above which relationships
will be plotted.

A B C D E F
A 1.00000 0.98663 0.93504 0.93464 0.92341 0.91745
B 0.98663 1.00000 0.93365 0.92930 0.92165 0.91817
Cc 0.93504 0.93365 1.00000 0.98991 0.96653 0.96679
D 0.93464 0.92930 0.98991 1.00000 0.96728 0.96799
E 0.92341 0.92165 0.96653 0.96728 1.00000 0.98699
F 0.91745 0.91817 0.96679 0.96799 0.98699 1.00000
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Graphml (.graphml) and the Modified Edinburgh Pathway Notation (.mEPN) scheme

GraphML is a comprehensive and easy-to-use file format for graphs and consists of a .xml language core to describe the
structural properties of a graph and a flexible extension mechanism to add application-specific data. It is used by a number
of network editing programs including yEd (yFiles, Tubingen, Germany). This application has been used extensively from
the authors for the editing and layout of networks and biological pathways. Any graph drawn using this package and saved
as .graphml file can now be loaded directly into BioLayout Express®”

The mEPN format is based on GraphML and provides an improved standardlsed notation scheme for pathways based on
the original Edinburgh Pathway Notation (EPN) scheme. BioLayout Express fuIIy supports the mEPN scheme in both 2D
and 3D. It also provides automatic mMEPN ClassSets and Classes parsing support, along with their respective standardised
colours and shapes (converted to compatible 2D and 3D BioLayout Express3D shapes). Shown below are the symbols
used by the mEPN to represent components and processes associated with biological pathways and the conversion of
these glyphs into the 3D environment of BioLayout Express®”

The modified Edinburgh Pathway Notation (mMEPN) Scheme

COMPONENT

PEPTIDES, PROTEIN

C Jeene

GENERIC
ENTITY /—_\orus

OO0 []

PROCESS NODES
/\B) BINDING

© CATALYSIS

® TRANSLOCATION

(@ OLIGERMISATION

@ TRAMSCRIPTION/
TRANSLATION

. INHIBITION

EDGE ANNOTATION

— INTERACTION

—=—=—=>  DETAILS UNKNOWN

OR COMPLEX ——— PHYSICAL LINK G CATALYSES
CLEAVAGE AUTO-CLEAVAGE

DNA SEQUENCE (:) SIMPLE @ DISSOCIATION @ AUTO.CATALYSIS —@— AcTivaTES —— mHETS

{PROMOTER ELEMENT) BIOCHEMICAL PATHWAY INPUT PATHWAY QUTPUT

TRANSCRIPTION/

= TRANSLOCATION

CELLULAR COMPARTMENTS

TRANSLATION

1ON/ e
—P DEPHOSPHORYLATICN
SIMPLE MOLECULE . ACTIVATION l ORGAN ] |_EnporLasmic RecTicuLUM |
COMPONENT ANNOTATION =) @ PHOSPHO-TRANSFER | BLOOD VESSEL | ENDOPLASMIC RECTICULUM
\E’/ PHOSPHORYLATION MEMBRANE
PROTEIN 1 PROTEIN 1: P @ SUMOYLATION ( (=01 L )
[Mod] =n> PROTEIN 2 [Mod)] QP AUTO-PHOSPHORYLATION . [ PEROXISOME I
69 GLYCOSYLATION [ SELVEIRRE ]
ALIAS ALIAS) 2y 6L
ALAS) (AHA%) C_@ UBIQUITISATION p [ ENDOCYTIC VESICLE ] I SOLGI APPARATUS I
NODE COLOUR BASED ON: Me) METHYLATION GOLG| DERIVED VESICLE
- COMPONENT TYPE @e\ SELENYLATION (' [ PHAGOSOME ) { :
- SUB-CELLULAR LOCATION Pa COPIlI COATED VESICLE
PALMITOYLATION CYTOPLASM
- EXPRESSION (p) PRENYLATION &D [ )
(s) MITOCHONDRION RETICULUM-GOLGI
2 ./A-h ACETYLATION @) SULPHATION [ ] o
Protein/Complex State s /_J MYRISTOYLATION [ MITOCHONDRIAL MEMBRANE | COMPARTMENT
[A] ACTIVE [0 INAcTIVE @ PROTONATION w [ miTocHONDRIAL LUMEN ] I
<n>= NUMBER OF SPECIFIC MOLECULAR SPECIES — @ HYDROXYLATION Em‘;%gﬁ?gg;ﬁg&?{:{é%
(Pe) PEGYLATION [ NUCLEUS ] (MIIC)
@x OXIDISATION @ SECRETION [ NUCLEAR MEMBRANE ] | LYSOSOME ]
Protein Modifications iy
(Pl PHOSPHORYLATED [By] GLYCOSYLATED ( SINK (PROTEASOMAL DEGRADATION) INCCEEOREASH) ENDOSUME
[Ub] UBIQUITINATED ::'*‘-Il PIM»?\EL:::;:’T_EI‘D[ED OTHER l NUCLEOLUS ] | EARLY ENDOSOME ]
a
[Su] SUMOLAYTED [ GENOME ] | LATE ENDOSOME ]

[S] SULPHATED
Myl MYRISTOYLATED
[OH] HYDROXYLATED
[Se] SELENYLATED

[Ac] ACETYLATED
[Pr] PRENYLATED
[H] PROTONATED
[Pe] PEGYLATED

W ENERGY/!
MOLECLUAR TRANSFER

O__@ CONDITIONAL SWITCH

Modified Edinburgh Pathway

o ;%T;L}tév O PATHWAY QUTPUT
BOOLEAN LOGIC OPERATORS

AND @ OR
Picture 1: The modified Edinburgh Pathway Notation (mMEPN) Scheme 2010

[Ox] OXIDISED [] TRUNCATED

Notation (MEPN) Scheme
2010
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The mEPN®® Scheme

COMPONENT PROCESS NODES EDGE ANNOTATION
Glyph: Sphere Glyph: Cubes / Torus Glyph: Octahedral Diamond
' PEPTIDES OR PROTEIN BINDING ‘
’ CATALYSIS
DISSOCIATION
' PROTEIN COMPLEX INHIBITION
. TRANSLOCATION
‘ GENE OR DNA SEQUENCE { ACTIVATION
TRANSCIPTION/
TRANSLATION
GENERIC ENTITY OTHER
. ACTIVATION Glyph: Dodecahedron/ Tetrahedron/ Icosahedron
' SIMPLE BIOCHEMICAL
. INHIBITION . ' ‘
. 1ON/ SIMPLE MOLECULE
CATALYSIS/ AUTO-CATALYSIS
RATE-LIMITING CATALYSIS PATHWAY MODULE PATHWAY OUTPUT
DRUG
' CLEAVAGE/ AUTO-CLEAVAGE |V |
L ~
BOOLEAN LOGIC SECRETION ‘ \J
OPERATORS
Glyph: Cylinder
‘ OTHER PROCESSES U
G AND ENERGY/ CONDITIONAL
MOLECULAR SWITCH
OR SINK/ PROTEASOMAL TRANSFER
DEGRADATION

Picture 2: The modified Edinburgh Pathway Notation 3D (MEPN) Scheme 2010

See also:

1. Freeman T.C., Raza S., Theocharidis A. and Ghazal P. The mEPN Scheme: An Intuitive and Flexible Graphical
System for Rendering Biological Pathways. BMC BMC Systems Biology 4:65, 2010.

2. Raza S., McDerment N., Lacaze P.A., Robertson K., Watterson S., Chen Y., Chisholm M., Eleftheriadis G., Monk S.,
O'Sullivan M., Turnbull A., Roy D., Theocharidis A., Ghazal P. and Freeman T.C. Construction of a Large Scale
Integrated Map of Macrophage Pathogen Recognition and Effector Systems. BMC Systems Biology 4:63, 2010.

Ondex xml (.xml)
Preliminary Ondex xml file support with the kind help of Jan Taubert, current Ondex contributor.

Layout files (.layout)

Layout files are generated by BioLayout Express®® when a graph is saved from the application. A layout file should
preserve all the information from the saved network such that when reloaded it is an exact representation of the original
graph. The basic format consists of the definition of the node-edge relationships followed by information pertaining to the
visual and positional specification of nodes. It will also store associations with data files. See below for a more detailed
presentation of the layout file format.
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Creation of Class Sets and Classes

A Class Set is a means of defining nodes as belonging different groupings. A Class Set is comprised of one or more
Classes to which nodes belong. Once so defined, when a Class Set is selected the nodes belonging to the different
Classes will be arbitrarily assigned colours so they can be visibly distinguished/selected in the graph. Examples of Classes
in graphs derived from biological relationships might be Gene Ontology terms, statistical hits, genes of interest, species of
origin, protein type etc. Each node may belong to only one Class within a Class Set. A file may have any number of
associated Class Sets, each of which can contain any number of Classes. It is not required that all nodes are assigned as
belonging to a Class in any given Class Set, wi t h nodes not assi gNo€dssbbel onging to

Class sets and classes may be created in a number of ways.

1. Assighment of Class Sets within BioLayout Express3D

1 Nodes may be assigned to classes within the tool. In order to do this the user should open the Classes Tab and click
on Create Class Set (default empty) textbox. The user then has the option to create a Class Set with a given hame.
When a name has been inserted into the textbox and the Add Class Set button has been clicked, the Class Set name
will be automatically selected as the current one.

1 To create a new Class in the current Class Set click in Create Class (default empty) textbox. A new Class may be
added by typing in the class name and then clicking the Add Class button. Alternatively, a comma character can be
used as a delimiter to define multiple Class names to be added in one action. When a name(s) have been inserted
into the textbox and the Add Class button is clicked, the Class name will be inserted into the current Class Set with an
arbitrary chosen colour and the Class Set Browser will be appropriately updated.

1 To place nodes in any of the newly created Class Sets, nodes of interest are selected from the graph and the Node
Tab opened. At the bottom of this dialog is a drop-down menu which should contain a list of all the Classes that have
just been created. Choose the one into which you wish to place the selected nodes and click Apply. Those nodes will
now belong to the selected Class.

1 Assigning Nodes to Cluster Class Sets. One of the great features of BioLayout Express™ is the ability to cluster
graphs based on their topology and where available edge weights using the MCL clustering algorithm. Following
clustering, nodes are assigned as belonging to a cluster. If MCL is run multiple times at different settings e.qg. inflation
values, a set different Class Set corresponding to the results of clustering will be generated whereby nodes are
assigned to belonging to different clusters (Classes). If the graph is saved the cluster Class Sets will be preserved in
the layout file.

3. Class Set Definition within .expression Files

Perhaps the simplest means of defining Cass Sets associated with data is to import assignments directly in the graph
importfle Bui It i nto the 6. expr essiCasstSets as coturarts betwsen thdrede adentifieriandy  t
data used to generate the correlation matrix used for graph definition (see above).

4. Class Set Definition within .layout and .txt Files

Creating classes in the pairwise formats is straightforward. Beneath the definition of edges, specific nodes can be
assigned to a specific Class within a Class Set as follows:

NodelD Class Class Set
/INODECLASS NodeA ATranscri pt ifPmoteih furctiomd o
/INODECLASS NodeA fiHumano iSpeci eso
/INODECLASS NodeB fiKinaseod fiProtein functiono
/INODECLASS NodeB fiMouseod iSpeci eso
The example above wildl ¢ r Rratetn dunctiondo  aniguiaciesC) as NoB8eAs wi Al be

annot a ttranscriptian factdioin the protein functionCl as s Se humand d i tspetids Elass Set. NodeB will be
assigned an &mnagedt a thproteimferction Gl as s S e moused d i bhspetids €lass Set. The above
annotation lines should be added to the bottom of the input file after edge descriptions. If definitions do not contain spaces
they can be tab delimited. However if they do, annotations should be are enclosed using double quotes (as shown).

New classes within a Class Set are automatically assigned a random colour. To change this colour one can encode the
desired colour at the end of an input file as follows:
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Class Name Class Set Name Colour
/INODECLASSCOLOR fiHumano " Species” "#FF0000"

This example changes the (enfaadulitn ctoH eo upécidss t Dehte eft | aF b e i
specifying the colour is composed of standard HTML hexadecimal RGB triplets. A number of online tools exist that provide
these encodings for any colour desired.

Node Properties

A number of node properties can also be directly encoded into the input file. Such properties include: Size, Colour and
Position of nodes. The following examples illustrate how to change variouspr oper ti es f or a node <cal

Node Position
Node Name Node Position in X, Y, Z coordinates
/INODECOORD NodeA 100.0 500.0 400.0

Sometimes it is desirable for a node to be fixed during the layout process. It is also possible to take coordinates for all
nodes generated in a different layout packages. To fix the position of a node one adds X,Y and Z coordinates as shown
above. In this case 6NodeAd is assigned to a posi Express® of
layout space is (1000.0, 1000.0, 1000.0). If one desires a 2D layout, setting the Z coordinate to 500.0 will keep them on

the central Z plane.

Node Size
Node Name Node Size in Units
/INODESIZE NodeA 16

This sets the size of sizad\acedender@d accordirig o hawnmany siodes dre gresent in a graph,
S0 some experimentation may be required to determine an appropriate size.

Node Shape
Node Name 2D Node Shape 3D Node Shape
/INODESHAPE NodeA 0 0

This sets the shape o f @ W@ a dircde and a sphere in 2D and 3D respectively. 12 different 2D shapes & 13 different
3D shapes (ranges 0-11 & 0-12 respectively are currently supported. Please check the Nodes Tab for more detailed
information about 2D & 3D shapes.

Node Alpha
Node Name Node Alpha transparency (0.0-1.0 range)
/INODEALPHA NodeA 0.5

This sets the alpha transparency value o f 6 N o .6 &alf trangparent). The alpha transparency value is a decimal
number in the range of 0.0-1.0 and is only being used if the Transparency option is turned on in the Nodes Tab.

«

Picture 3: An example graph consisted of 6 nodes belonging to 2 distinct Classes (Human & Mouse) of the Species ClassSet
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Below follows the example .layout file for the graph rendered in picture 3 above:

//BioLayout Express 3D Version 2.0 Layout File

C

E

B

D

A

F

//INODECOORD
/INODECLASS
//INODESIZE
//INODESHAPE
/INODEALPHA
//INODECOORD
/INODECLASS
//INODESIZE
//INODESHAPE
/INODEALPHA
/INODECOORD
/INODECLASS
/INODESIZE
/INODESHAPE
/INODEALPHA
/INODECOORD
/INODECLASS
/INODESIZE
/INODESHAPE
/INODEALPHA
/INODECOORD
/INODECLASS
/INODESIZE
/INODESHAPE
/INODEALPHA
/INODECOORD
/INODECLASS
/INODESIZE
/INODESHAPE
/INODEALPHA
/ICURRENTCLASSSET
//EDGESIZE
//EDGECOLOR
//EDGEARROWHEADSIZE
/INODECLASSCOLOR
/INODECLASSCOLOR
/INODECLASSCOLOR
/INODECLASSCOLOR
/IDEFAULTSEARCH
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Species
0.4
#999999
35
No Class
No Class
Human
Mouse
google

-11 -

213.9162 380.9982
Human Species
68
0 0
1
425.8024 306.6417
Human Species
68
0 0
1
375.8482 100.4543
Human Species

68
0 0
1
0 0
Mouse Species
68
0 0
1

27.61395 105.0884
Mouse Species
68
0 0
1
152.7256  166.059
Mouse Species
68

#000090

Species  #000090
Species  #ffff33
Species  #ff3333
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674.5443

596.0696

196.1265
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3. Graph Navigation

Using the 3D interface

Visualization of networks in 3-dimensions provides a fast and powerful interface to understand the often complex
relationships between the entities represented in the graph.

To interact with 3D graphs:

= =4 =4 -8 -8

Left mouse button for rotation of the current view.

Middle mouse button for sideways movement (translation) of the current view.

Right mouse button for zoom in/out.

Holding down Shift + Click the left mouse button on a node selects it and makes it the centre of the graph.

Holding down Shift while dragging the left mouse button is used to select nodes in the graph.

Holding down Shift + Alt while dragging the left mouse button is used to select more nodes in the graph, without
deselecting the previous ones.

These commands are also available under the 3D menu bar, the Navigation Wizard and the Navigation tool bar (Figure 1).
Please see the Tool Bars section in this manual.

Using the 2D interface

To interact with 2D graphs:

f
f
f
f
f

f

Left mouse button for moving around the current view (translation).

Right mouse button for zoom in/out.

Holding down Alt + Click the left mouse button on a node selects it and makes it the centre of the graph (when at
default view only).

Holding down Shift while dragging the left mouse button is used to select nodes in the graph.

Holding down Shift + Alt while dragging the left mouse button is used to select more nodes in the graph, without
deselecting the previous ones.

Ctrl + Z to undo last action, Ctrl + Y to redo last action.

These commands are also available under the 2D menu bar, the Navigation Wizard and the Navigation tool bar (please
see the Navigation Wizard and the Tool Bars sections in this manual).

Navigation Tool Bar (i3 |
VYeYy DYy 99| % @ |

Picture 4: The hovering Navigation toolbar (please see the Tool Bars section in this manual)
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The Navigation Wizard

The Navigation Wizard provides all the information from the previous section in a window dialog as a quick guide for
interacting with both 2D and 3D graphs. It also provides direct references to the Guide, this Manual and the Protocol
documents in the BioLayout Express®® web site.

, I
e

A Quick Guide to Interacting with Graphs

Using the 3D interface

# Rotate - Left mouse button

& Translate (sideways movement) - Middle mouse button

& Zoom In/Out - Right mouse button

& Centre View/Rotation - Hold Shift + Click left mouse button over node

& Select Single Node - Click left mouse button over node

a Select Group Of Nodes - Hold 3hift and drag whilst holding down left mouse button
& Select More Nodes - Hold down Alt + Click left mouse button over node

a View Selected Nodes - (Class viewer) - Ctrl + C (or on Mac; Cmd + C)

Using the 2D interface

= Translate (sideways movement) - Left mouse button

& Zoom In/Out - Right mouse button

& Centre View/Rotation - Hold Shift + Click left mouse button over node

= Select Single Node - Click left mouse button over node

& Select Group Of Nodes - Hold Shift and drag whilst holding down left mouse button
@ Select More Nodes - Hold down Alt + Click left mouse button over node

@ View Selected Nodes - (Class viewer) - Cirl + C (or on Mac; Cmd + C)

a Move Selected Nodes - Hold down |eft mouse button and drag to new position

All these commands and many more also available under the 2D / 3D menu bar.
Please go to the website for more details: www biolayout.org

Guide

Manual

Protocol

Show Navigation Wizard On Startup

Picture 5: The Navigation Wizard
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4. The Menu Bar

File

A Open: Opens a graph file. The supported file types as of Version 2.0 are: blast, owl,
expression, graphml, mepn, layout, sif, tgf, txt, matrix, xml (Ondex xml format,
www.ondex.org). (CTRL+O)

A Open Recent: Opens a previously opened graph file through a history of a maximum of 10 previously

opened files.
ASave Gr aph As épensthe Save dialog and saves the whole graph. The supported saving file types as of
Version 2.0 are: layout, tgf. (CTRL+S)
ASave Graph SelOpenstheSave diado§ and saves the currently selected graph. (CTRL+SHIFT+S)
ASave Visible GpenptheSave dialogand saves the currently visible graph. (CTRL+ALT+V)
A Import: Provides access to the Import sub-menu (see below for details).
ACl ass Set sé Imports Class Sets for the currently loaded graph. The user is guided with relevant
dialogs so as to choose Class Sets to parse from the imported file along with the Node
Identifier Parsing Options. The supported file types as of Version 2.0 are: classsets
A Export: Provides access to the Export sub-menu (see below for details).
ACl ass Set s A sProFide$s aeaess to the Class Sets As File secondary sub-menu (see below for details).
AFrom Gr:aphé Opensthe Save dialog and exports Class Sets from the whole graph. The supported
saving file types as of Version 2.0 are: classsets
AFrom Gr aph :S@pensthd Sawe diglog and exports Class Sets from the currently selected graph.
AFrom Vi si b:l eOpénsthepSave dialog and exports Class Sets from the currently visible graph.

A Print Page Setup: Opens the Print Page Setup dialog for setting printing selections. (CTRL+SHIFT+P)

A Print Graph: Opens the Print dialog and prints the graph. (CTRL+P)

A Exit: Exits the application. A confirmation dialog will be presented in case a file is already
loaded.

If user preferences were changed, a confirmation dialog will be presented for saving them before exiting the application.
(CTRL+Q)

Edit

A Selection: Provides access to the Selection sub-menu (see below for details).
A Select All: Selects all nodes in the currently loaded graph. (CTRL+A)
A Select Neighbours: Selects the immediate neighbours, inputs (parents) and outputs (children), of the currently

selected nodes. (CTRL+N)
A Select All Neighbours: Selects all the neighbouring (parents and children) nodes in relation to the current
selection. (CTRL+SHIFT +N)

A Select Parents: Selects the immediate input (parent) nodes in relation to the current selection.
(CTRL+ALT+P)
A Select All Parents: Selects all the parent nodes in relation to the current selection. (CTRL+ALT+SHIFT+P)
A Select Children: Selects the immediate output (children) nodes in relation to the current selection.
(CTRL+ALT+C)
A Select All Children: Selects all the children nodes in relation to the current selection. (CTRL+ALT+SHIFT+C)
A Select Nodes Within
The Same Class: Selects all the nodes that are part of the same selected class. (CTRL+ALT+S)
A Reverse Selection: Reverses the current nodes selection i.e. unselects currently selected nodes and selects
all the remaining nodes. (CTRL+R)
A Deselect All: Deselects all nodes (selection reset). (CTRL+ALT+A)
A Undo Node Dragging
On Selection: Undoes node dragging on currently selected nodes (2D graph view representation only).
(CTRL+2)
A Redo Node Dragging
On Selection: Redoes (restores) node dragging on currently selected nodes (2D graph view
representation only). (CTRL+Y)
A Delete Selection: Deletes all currently selected nodes. (CTRL+ALT+D)
A Delete Unselected: Deletes all currently unselected nodes. (CTRL+ALT+SHIFT+D)
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A Undo Last Delete: Undoes (undeletes) the last deleted nodes. (CTRL+ALT+2Z)

A Undelete All Nodes: Undeletes all nodes. (CTRL+ALT+SHIFT+2)

A Collapse Nodes By Class: Collapses (unifies) all the nodes with group nodes representing their class. The size of
the collapsed group node is proportional to the number of the original nodes associated
with that class. (CTRL+ALT+SHIFT+G) If size of collapsed nodes is too big i.e. they
overlap, they can be reduced in size manually by the user.

A Collapse Selection: Collapses (unifies) all the currently selected nodes into a group node. (CTRL+ALT+G)

A Perform Complete Grouping: Performs complete grouping for the whole graph. (CTRL+ALT+C)

AuUnCollapse Selected Groups: Uncollapses (de-unifies) all the selected collapsed group nodes. (CTRL+ALT+SHIFT+S)

AUnCollapse All Groups: Uncollapses (de-unifies) all the collapsed group nodes. (CTRL+ALT+SHIFT+U)

AFilter Nodes By Edges: Opens the Filter Nodes By Edges dialog where the user can interactively filter out edges
based on their number of ¢ o MNotetbhdtthe edges flter
may end up with nodes that seem to have fewer edges attached to them than the
currently selected threshold but in reality some of their attached edges may be
already hidden from other nodes that were previously filtered out. (CTRL+W)

AFilter Edges By Weight: Opens the Filter Edges By Weight dialog where the user can interactively filter out
edges based on their representative weight in a graph with weighted edges e.qg.
expression graphs. Note that this option is NOT available for input files that do not
provide weight information. (CTRL+ALT+W)

View

A Hide Selection: Hides (but does not delete) selected nodes. (CTRL+H)

A Hide Unselected: Hides (but does not delete) unselected nodes. (CTRL+ SHIFT+H)
A Unhide All Nodes: Unhides all nodes. (CTRL+U)

A Show All Node Names: Shows all node names. (CTRL+SHIFT+L)

A Show Selected Node Names: Shows all selected node names. (CTRL+L)

A Show All Edge Names: Shows all node names. (CTRL+SHIFT+K)

A Show Selected Nodes Edge
Names: Shows all selected node names. (CTRL+K)

A Hide All Node Names: Hides all node names. (CTRL+ALT+SHIFT+H)
A Hide Selected Node Names: Hides all selected node names. (CTRL+ALT+H)
A Hide All Edge Names: Hides all node names. (CTRL+ALT+SHIFT+J)

A Hide Selected Nodes Edge
Names: Hides all selected node names. (CTRL+ALT+J)
A Show Class Legend: Opens the Class Legend dialog, where the user can view all the node classes and their
associated colours. (CTRL+ALT+L)

Search

A Find By Name: Opens the Find By Name dialog where a user can interactively search for a given node
name of choice. The resulting node(s) are automatically selected after finishing the name
search and the dialog disappears. If search term is not found in the graph, a report is
issued to the user through a pop-up dialog. (CTRL+F)

A Find By Class: Opens the Find By Class dialog where the user can interactively search for a given
class. The resulting node(s) are automatically selected after finishing the class search. If
no classes are available, the 6 No Cselectian ds the only one available in the class
selection drop down menu. (CTRL+SHIFT+F)

A Find By Multiple Classes: Opens the Find By Multiple Classes dialog where the user can interactively search for
multiple classes. The resulting node(s) are automatically selected after finishing the
multiple classes search. The 6 Sel ect/ Desel ect Al 1 6 di al
deselect all classes. If no classes are available, the 6 No Cseledian @ the only one
available in the multiple classes selection table. (CTRL+ALT+SHIFT+F)

Simulation

A Signaling Petri Net (SPN)
Simulation: Opens the SPN Simulation dialog where a user can interactively initiate the Signaling
Petri Net simulation algorithm with a given number of time blocks and runs with either a
Uniform or a Standard Normal SPN stochastic distribution. After finishing processing the
SPN simulation algorithm the user can choose to save the simulation results to a file for
further inspection. (ALT+S)
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A Load Simulation Data:

A Simulation Animation Control:

Tools
A Graph Properties:

A Save Preferences:

A Revert To
Default Preferences:

A Graph Statistics:

A Expression Viewer:

A Class Viewer:

A Cluster Using MCL:
Help

A Navigation Wizard:

A Tip Of The Day:

A Licenses:

A OpenGL Driver Caps:
A OpenCL Driver Caps:

A Check For Updates:

A About:

Loads a saved simulation file. The supported file types as of Version 2.0 are: spn, txt.
(ALT+L)

Opens the Simulation Animation Control dialog where the user can interactively select
various animation options as Node Animation, Timing, Size Transition and Colour Palette
Spectrum Transition that are used to dynamically animate the Simulation algorithm results
in real-time. GPU Computing in used for the real-time animation visualization
(enabled by default if available). (ALT+A)

Opens the Graph Properties dialog. Please refer to Reference 1 for details of using all
of its options. (SHIFT+P)

Saves all preferences selected in the Properties dialog. Note that you have to use this
option if you choose to have your current selections available for the next run of

the application. Th e éFixliea 86 command also provides
Exitd funct (AATRR)I i t y .

Reverts to default for all preferences. This option will override any selections made
previously in the Graph Properties dialog. (ALT+SHIFT+P)

Opens the Graph Statistics dialog, providing information on the selected graph. Please
note that it either provides information for the whole graph if nothing (or everything) is
selected or portions of it by having already selected part of the graph. (SHIFT+S)

Opens the Expression Viewer dialog, populated for the current graph selection. Please
refer to Reference 2 for details of using all of its options. Note that this option is NOT
available for input files that do not provide expression information, i.e. graphml and
layout files without an associated expression file. (CTRL+E)

Opens the Class Viewer dialog, populated for the current graph selection. It combines
functionality of the Expression to one single powerful tool with more available features
for expression data. Please refer to Reference 3 for details of using all of its options.
(CTRL+C)

Clusters the graph using the Markov Cluster Algorithm (MCL) algorithm with the current
MCL settings selected in the Properties dialog. Please refer to Reference 1 for more
details regarding the available MCL options. (CTRL+ALT+M)

Opens the Navigation Wizard dialog, providing a quick guide to interacting with both 2D
and 3D graphs as well as direct references to the Guide, this Manual and the Protocol
documents in the BioLayout Express®® web site. (SHIFT+N)

Opens the Tip Of The Day dialog, providing tip-of-the-day type of support for various
functionalities of the application. (SHIFT+T)

Opens the Licenses dialog, providing detailed licensing information. (SHIFT+L)

Opens the OpenGL Driver Capabilities dialog, providing detailed information for the
underlying running OpenGL graphics hardware and its OpenGL extensions and GLSL
support. (SHIFT+G)

Opens the OpenCL Driver Capabilities dialog, providing detailed information for the
underlying running OpenCL GPU Computing hardware and its OpenCL extensions and
support. (SHIFT+C)

Checks for application updates in the BioLayout Express®® web site. Relevant messages
will inform the user regarding the availability of a newer update of the application.
(SHIFT+U)

Opens the About dialog, providing author credits, copyright and support information.
(SHIFT+A)

2D (only available in 2D mode)

A Toggle AutoRotate/Profile:

A Toggle ScreenSaver ®:
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Toggles the 2D graph rotation and calculates the mean framerate speed per second
(FPS), thus effectively profiling the underlying running platform machine performance.
Unless the Graph Properties 4 Rendering 4 VSynch is turned on (please refer to
Reference 1), the higher number reported, the better.

Toggles the 2D ScreenSaver showcasing performance and presenting the application
logo to users through real-time graphical effects.
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A Translation Mode: 2D navigation mode where the left mouse button is used for moving the graph around and
the right mouse button for zooming in/out.

A Zoom Mode: 2D navigation mode where the left mouse button is used for zooming in/out and the right
mouse button for moving the graph around.

A Recenter View: Recenters the view for the 2D graph.

A Render Graph

| mage To :Fil e Apehsthe Render Graph Image to File As dialog and renders the current view of the 2D

graph to an image file (either .png or .jpg) in a user-selected folder.
A Render High Res Graph
| mage To :Fi |l e Opengthe Render High Res Graph Image to File As dialog and renders the current
view of the 2D graph to a high resolution image file (either .png or .jpg) in a user-selected
folder. The quality of the high resolution image file can be adjusted with the Graph
Properties 4 Rendering A Scale value (please refer to Reference 1).

3D (only available in 3D mode)

A Toggle AutoRotate/Profile:  Toggles the 3D graph rotation and calculates the mean frame rate speed per second
(FPS), thus effectively profiling the underlying running platform machine performance.
Unless the Graph Properties 4 Rendering 4 VSynch is turned on (please refer to
Reference 1), the higher number reported, the better.

AToggle Pulsation/Morphing: ~ Toggles the 3D graph pulsation/morphing effect.

A Rotation Mode: 3D navigation mode where the left mouse button is used for rotating the graph and the
right mouse button for zooming in/out.
A Selection Mode: 3D navigation mode where the left mouse button is used for selecting nodes in the graph

and the right mouse button for zooming infout. Selection can always be initiated by having
the SHIFT key pressed down in any other navigation mode.

A Translation Mode: 3D navigation mode where both mouse buttons are used for moving the graph around.
A Zoom Mode: 3D navigation mode where both mouse buttons are used for zooming in/out the graph.
A Recenter View: Recenters the view for the 3D graph.
A Render Graph
| mage To :Fi |l e Opengthe Render Graph Image to File As dialog and renders the current view of the 3D

graph to an image file (either .png or .jpg) in a user-selected folder.
A Render High Res Graph
Image ToFi | e: As é Opens the Render High Res Graph Image to File As dialog and renders the current
view of the 3D graph to a high resolution image file (either .png or .jpg) in a user-selected
folder. The quality of the high resolution image file can be adjusted with the Graph
Properties A Rendering A Scale value (please refer to Reference 1).
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5. The Tool Bars

The General, Navigation and Graph Properties toolbars provide quick access to some of the most frequently used
functionalities of the application. They can be docked to the left, top and right sides of the main window view of the graph
or can even be freely available as independent hovering windows outside the main window view. The pictures below some
possible docking modes of the three toolbars:

Q&G
CeEe

ee@uoee

ceecEee

(4
&*

e

i . spameru e st

Picture 6: Default docking position for the three Picture 7: The General toolbar on the top of the
main window toolbars view (classic view)

‘ Graph Properties Tool Bar

=
General | ‘ Layout | ‘ Rendering | ‘ MCL | ‘ Simulation | | Parallelism | | Search | | Nodes | | Edges | Classes | ‘

Picture 8: The hovering Graph Properties toolbar

The user can change the docking position by dragging the vertical line available at the leftmost part of the toolbar.
Dragging to the three sides of the main window will create all the possible docking positions inside the application while
dragging outside of the main window will produce the hovering toolbar windows.

General Tool Bar Icons Usage In Detail

' RUNY RUN - i
DO | JHBVDYIHP

Picture 9: Detailed view of all the General toolbar icons with corresponding numbers

)

Ilcon 1 A Open Graph: Opens a graph from a file. The supported file types as of Version 2.0 are: blast, owl,
expression, graphml, mepn, layout, sif, tgf, txt, matrix, xml (Ondex xml format).
(CTRL+O)

Icon 2 A Open Last Graph: Opens the last loaded graph. Note that this feature resides ONLY in the General tool
bar.

lcon3 ASave Gr a:ph Opesséhe Save dialog and saves the whole graph. The supported saving file types as of
Version 2.0 are: layout, tgf. (CTRL+S)

Icon 4 A Print Graph: Opens the Print dialog and prints the graph. (CTRL+P)

Icon 5 A Graph Statistics: Shows detailed graph statistics about the loaded graph. (SHIFT+S)

Icon 6 A Find By Name: Finds a node by name. (CTRL+F)

Icon 7 A Run MCL: Runs the Markov Cluster Algorithm (MCL) on the loaded graph. (CTRL+ALT+M)

Icon 8 ARun SPN: Runs the Signaling Petri Net (SPN) stochastic flow simulation algorithm on the loaded

graph. Available only for SPN pathways. (ALT+S)
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Icon 9 A Class Viewer Opens the Class Viewer (please refer to Reference 1).
Icon 10A Burst Layout

Iterations: Starts the Burst Layout Iterations process with optional animation showcase. Note that
this feature resides ONLY in the General tool bar.
Icon 11A 2D/3D Switch: Switches the current viewing mode. Default viewing mode when opening the application

is the 3D one, thus the initial selection for this icon is 2D. Note that this feature resides
ONLY in the General tool bar.
Icon 12A Home: Opens the home page to the user for more information: (www.biolayout.orq).

Graph Properties Tool Bar Icons Usage In Detail

(1) _General | (2 Llayout | ‘3 Rendering| |@  MCL | | Simulation| ‘g Parallelism | ‘H Search | ‘{é; Nodes | | Edges | [ Classes |
Picture 10: Detailed view of all the Graph Properties toolbar icons with corresponding numbers
Icon 1 A Open General Tab in Graph Properties
Icon 2 A Open Layout Tab in Graph Properties
lcon 3 A Open Rendering Tab in Graph Properties
Icon 4 A Open MCL Tab in Graph Properties
Icon 5 A Open Simulation Tab in Graph Properties
Icon 6 A Open Parallelism Tab in Graph Properties
Icon 7 A Open Search Tab in Graph Properties
Icon 8 A Open Nodes Tab in Graph Properties (available only if a/some node(s) are already selected)
Icon 9 A Open Edges Tab in Graph Properties
Icon 10 A Open Classes Tab in Graph Properties

Navigation Tool Bar Icons Usage in Detail

VYeY O VY K @

Picture 11: Detailed view of all the Navigation toolbar icons with corresponding numbers

Ilcon 1 A Navigate (translate) up the graph view

Ilcon 2 A Navigate (translate) down the graph view

lcon 3 A Navigate (translate) left the graph view

Icon 4 A Navigate (translate) right the graph view

Ilcon 5 A Rotate up the graph view (not available in 2D mode)
Icon 6 A Rotate down the graph view (not available in 2D mode)

Icon 7 A Rotate left the graph view

Icon 8 A Rotate right the graph view

Ilcon 9 AZoom In the graph view

Icon 10 A Zoom Out the graph view

Icon 11 A Reset the graph view

Icon 12 A Show the Navigation Wizard (SHIFT+N)
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6. Shortcut Key Reference

CTRL+O

CTRL+S
CTRL+SHIFT+S
CTRL+ALT+V
CTRL+SHIFT+P
CTRL+P

CTRL+Q

CTRL+A

CTRL+N
CTRL+SHIFT+N
CTRL+ALT+P
CTRL+ALT+SHIFT+P
CTRL+ALT+C
CTRL+ALT+SHIFT+C

CTRL+ALT+S

CTRL+R
CTRL+ALT+A
CTRL+Z

CTRL+Y
CTRL+ALT+D
CTRL+ALT+SHIFT+D
CTRL+ALT+Z
CTRL+ALT+SHIFT+Z
CTRL+ALT+SHIFT+G
CTRL+ALT+G
CTRL+ALT+C
CTRL+ALT+SHIFT+S
CTRL+ALT+SHIFT+U
CTRL+W

CTRL+ALT+W

Open

Save Graph Asé
Save Graph Selecti
Save Visible Graph
Print Page Setup

Print Graph

Exit

Select All

Select Neighbours

Select All Neighbours

Select Parents

Select All Parents

Select Children

Select All Children

Select Nodes Within The Same
Class

Reverse Selection

Deselect All

Undo Node Dragging On Selection
Redo Node Dragging On Selection
Delete Selection

Delete Unselected

Undo Last Delete

Undelete All Nodes

Collapse Nodes By Class
Collapse Selection

Perform Complete Grouping
UnCollapse Selected Groups
Uncollapse All Groups

Filter Nodes By Edges

Filter Edges By Weight

CTRL+H

CTRL+SHIFT+H

CTRL+U

CTRL+SHIFT+L

CTRL+L

CTRL+SHIFT+K

CTRL+K

CTRL+ALT+SHIFT+H

CTRL+ALT+H

CTRL+ALT+SHIFT+J

CTRL+ALT+J

CTRL+ALT+L

CTRL+F

CTRL+SHIFT+F

CTRL+ALT+SHIFT+F

ALT+S

ALT+L

ALT+A

SHIFT+P

ALT+P

ALT+SHIFT+P

SHIFT+S

CTRL+E

CTRL+C

CTRL+ALT+M

SHIFT+N

SHIFT+T

SHIFT+L

SHIFT+G

SHIFT+C

SHIFT+U

SHIFT+A

Hide Selection

Hide Unselected

Unhide All Nodes

Show All Node Names

Show Selected Node Names
Show All Edge Names

Show Selected Nodes Edge
Names

Hide All Node Names

Hide Selected Node Names

Hide All Edge Names

Hide Selected Nodes Edge
Names

Show Class Legend
Find By Name

Find By Class

Find By Multiple Classes

Signalling Petri Net (SPN)
Simulation

Load Simulation Data
Simulation Animation Control
Graph Properties

Save Preferences

Revert To Default Preferences
Graph Statistics

Expression Viewer

Class Viewer

Cluster Using MCL
Navigation Wizard

Tip Of The Day

Licenses

OpenGL Driver Caps
OpenCL Driver Caps

Check For Updates

About
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7. Advanced Keyboard Rendering Control vaiabiein the Rendering Tab)

2D Advanced Keyboard Renderering Control 3D Advanced Keyboard Renderering Control

Press 6>06 ke:" Increase Selected/All Node Size Press 6>0 ki Increase Selected/All Node Size
Press 6<06 ke: Decrease Selected/All Node Size Press 6<0 ki Decrease Selected/All Node Size
Press 6eb6 or Render Graph Image To File Press 6ed6 o1 Render Graph Image To File

Render High Res Graph Image To
File key

Render HighRes Graph Image To File

Select Next Shape Select Next Shape

Press 6006 or Reset View Press 6006 Reset View
key
Press O6ke&y or Toggle Autorotate/Profile Pre ol Toggle Autorotate/Profile
Press 6pd or Toggle Screensaver ® Pr e ol Toggle Pulsation/Morphing ®
Press 6vd or Use VSynch On/Off Pre ol Use VSynch On/Off
Press 06j6 or Use Trippy background On/Off Pre ol Use Trippy background On/Off
Press 6106 or Use Old LCD Style Transparency Pre ol Use Old LCD Style Transparency On/Off
On/Off
Press Space key Change Patrticle Effect Press 06x06 o1 Increase Node Complexity
(Screensaver only)
Press Move View (translate) Press 6z6 ol Decrease Node Complexity
Up/Down/Left/Right Up/Down/Left/Right
keys
Ctrl + Up/Down Zoom View (scale) In/Out Press 6ad o1 Use AntiAlias Shading On/Off

Ctrl + Left/Right Rotate View

Clockwise/Anticlockwise

Use Animated Shading On/Off

Ctrl + 1/2/3/4/5 Change To Particle Effect 1/2/3/4/5

(Screensaver only)

Use Alternate Shader Rendering On/Off

Enable 3D Frustrum On/Off
Enable 3D Node Projection Shadows On/Off

Enable 3D Node Environment Mapping
key On/Off

Enable Node Texture On/Off
Enable Depth Fog On/Off

Enable Wireframe Selection Mode On/Off

T
-
@
»
%)
o
=2
o
o

Enable Spherical Mapping On/Off
Enable Emboss Node Texture On/Off

Increase Node Depth Coordinate
(GraphML graphs only)

Pr est key Decrease Node Depth Coordinate
(GraphML graphs only)

Press Enable

61/ 2/ 3/ 41 5] 1 Phong/Bump/Toon/Gooch/Cloud/Lava/Marble
key /Granite/Wood Shader On/Off

Press 06006 ki Cycle Through All Available Shaders
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8. Graph Properties Tabs

The Graph Properties menu consists of a series of tabbed windows which provide access to all the diverse options
available in the BioLayout Express® application divided into 10 distinct groups. All of them are presented in the picture
below (Graph Properties dialog):

| General | Laywtl Rendering | MCL | Simulation | Parallelizm | Search |§NﬂdES | Edgesl C‘.Iasses|

Picture 12: The 10 different tabbed graph properties windows.
Note that node(s) must be selected for the Nodes Tab to be active

General

Generall| Layout | Rendering | MCL | Simulation | Parallelism | Search | //o/e= | Edges | Classes

rBackground Color Option:

[ Backoround Color [ Selection Color  [[] Piot Background Color [ Trippy Background @

~General Graph Option:

Directional Edges (2D graphs enly) Show Edges when dragging Nodes (2D graphs only) [ /] yEd-style rendering for graphml files || Weighted Edges @

~General Graphics Quality Rendering Options (Options below may need to Save Preferences & restart BioLayout Express 30 so as to apply changes)

@ Texture MipMapping & High Quality FullScreen Anti-Aliasing (FSAA 4x)

() Texture MipMapping & Mormal Quality Fullscreen Anti-Aliasing (FSAA 2x) @

() No Texture MipMapping & No FullScreen Anti-Aliasing

Use VSyneh for rendering

~General Optian:

] Disable Nodes Rendering (useful for very large graphs) Show Navigation Wizard On Startup

[ Disable Edges Rendering (useful for very large graphs) [ Show Layout Iterations while loading araph
] Use application’s install directory for Render Image To File screenshots [ Validate XML files when loading

[ Use application's install directory for MCL temporary file (n MCL folder) [ Write All Correlation Data To Text File
Show Graph Properties ToolBar Show Navigation ToalBar

Show Popup Overlay Plot [ Collapse Nodes By Volume

oo

Picture 13: The General tabbed options pane window
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Options Group 1
Background Colour Options: Settings for Background/Selection/Plot Background/Trippy

1 Background colour: When clicked, the user can define the background colour for the graph through the Color
Chooser dialog (below):

% Color Chooser @

{Bwatches | 1ss | res)|

Recent:

1|
]
[
I

Preview

L]
D Sample Text Sample Text

[ oK H Cancel || Reset ‘

Picture 14: The Color Chooser dialog

Through this dialog, the user can define different colours for the 2D/3D mode background, the node selection (the colour
node(s) have when selected) and the plot background in Expression, Class Viewers and the Popup Overlay Plot. Please
refer to the Expression and Class Viewers sections of this manual for details. The Trippy Background (default off)
enables colour cycling when the mouse is moved or AutoRotate/Profile mode is toggled as a background effect (please
refer to 2D/3D Menu options).

Options Group 2
General Graph Options: General settings for the graph:

91 Directional Edges (default on) checkbox adds arrowheads to edges thereby showing the directionality of the edge.
This option is available for 2D graph view representation only. It show also be noted that there is a considerable
overhead in rendering arrowheads so this may affect rendering speeds when used with large graphs. For expression
and matric derived graphs, this option is disabled automatically as there is not directionality information for these
graphs.

1 Show Edges when dragging nodes (2D graphs only) (default on) checkbox provides edge rendering while node
dragging (2D graph view representation only). Note that if you experience slow-downs while performing node
dragging, you may need to turn this option off. From Version 2.0 onwards, the application chooses the best
option for the user at first program launch using the OpenGL GPU Computing framework.

1 yEd-style rendering for graphml files (default on) checkbox provides yEd-style rendering for graphml files that carry
original positional data, thus effectively bypassing the build-in layout positioning algorithm. Enabled only when a
graphml file has been loaded.

1 The Weighted Edges checkbox provides information about the availability of Weighted Edges for the current graph
(currently the checkbox functions as information provision for Version 2.0).

Options Group 3
General Graphics Quality Rendering Options:

1 Texture Mipmapping and FullScreen Anti-Aliasing (FSAA) radio button options provide quality rendering control for
both 2D/3D OpenGL rendering modes. Default is No Texture Mipmapping and No FullScreen Anti-Aliasing as this
requires less graphics processing power so assists rendering when hardware is of a low specification. Note that either
an application restart or current renderer re-initialization (use the 2D/3D Switch button in the General Tool Bar) is
needed when these settings are changed in order for the 2D/3D renderers to be initialized properly. From Version 2.0
onwards, the application chooses the best option for the user at first program launch using the OpenGL GPU
Computing framework.
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1 Use VSynch for rendering (default on) checkbox provides Vertical Synchronization for the 2D/3D renderers. This
means that the renderers will automatically synchronize themselves to the current refresh rate of the display screen
and provide smooth navigation for the 2D/3D graph view (usually 60 frames per second, FPS).

Options Group 4
General Options:

1 Disable Nodes Rendering (default off) checkbox provides the option to turn off the visualization of nodes. This can
help when rendering very large graphs (and/or for machines with lower specs graphics hardware) and can also help in
the visualization of graph topology.

1 Disable Edges Rendering (useful for very large graphs, default off) checkbox provides an optimisation path for
viewing very large graphs (and/or for machines with lower specs graphics hardware) by not rendering graph edges.

T Use applicationés instal/l di r ect or y(defaaltroff) Rnecklmbye providesndefgudt T o
selection behaviour for saving the Render Image To File screenshot in the folder the application is residing instead of
the default location, the directory where the current graph was loaded from.

T Use applicationds instald/l di r ect or y (ddfanlr off) di@tkbox praviges defaulty f |
selection behaviour for saving the MCL temporary File in the MCL folder instead of the default location, the temporary
folder set from the underlying Operating System. This way it can be more easily found and opened for further
examination.

1 Show Graph Properties ToolBar (default on) checkbox enables/disables the Graph Properties tool bar on the main
application view (please read more about all available tool bars in The Tool Bars section).

1 Show Popup Overlay Plot (default on) checkbox enables/disables the Popup Overlay Plot on the main application
view.

1 Show Navigation Wizard On Startup (default on) checkbox provides functionality of displaying the Navigation
Wizard dialog after the startup process of the application. The Navigation Wizard provides detailed information of the
navigation controls of 2D/3D views.

1 Show Layout Iterations while loading graph (only when Layout -> Tiled Layout option is disabled) (default off)
checkbox provides functionality of displaying the layout process as the graph is being loaded. Please note that it will
work only if the Layout A Tiled Layout checkbox in the Layout tabbed options pane window is checked as
well.

1 Validate XML files when loading (default off) checkbox provides XML validation as an extra level of parsing integrity/
security for XML-based files (.graphml files) at a small cost of loading speed. Any XML error messages will be
interactively displayed to the user within an error message dialog.

1 Write All Correlation Data To Text File (default off) checkbox provides functionality of writing all correlation data to
an external text file along with the default binary one. This way, the user can further examine the calculated correlation
data in a readable text format. Warning correlation files can be very large and take some time to save.

1 Show Navigation ToolBar (default on) checkbox enables/disables the Navigation tool bar on the main application
view (please read more about all available tool bars in The Tool Bars section).

1 Collapse Nodes By Volume (default off) checkbox provides node collapsing by volume, instead of the default
behaviour of collapsing by node radius (see Edit menu for details of collapse node function).
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Layout

Graph Properties )
General [} Layouti Rendering | MCL | Simulation | Parallelism | Search Edges | Classes
Layout Options
Resize Nodes And Arrowheads To Kvalus
V| Resize Nodes And Arrowheads To K-Value (2.0, ON) @
Use Edge Weights For Layout
V] Use Edge Weights For Layout (e.g. ON) @
Tiled Layout
/| Tiled Layout (e.g. ON) @
Starting Temperature
100.0 (e.g. 100.0) @
MNumber Of Layout Iterations
100 (e.g. 100) @
K-value Modifier
10 (e.s. 1.0) @
Burst Layout Iterations
- o @
Minimum Component Size
3 (e.0.3)
oK Cancel Appl

Picture 15: The Layout tabbed options pane window

Option 1
Resize Nodes And Arrowheads To K-Value (default on) checkbox provides selection behaviour for the layout algorithm

to resize all the nodes and arrowheads (2D presentation only for arrowheads) depending on their K-Value and how many
nodes are present in the graph.

Option 2
Use Edge Weights For Layout (default on) checkbox provides functionality for using the edge weight between two nodes
as a bhias when processing the layout algorithm.

Option 3
Tiled Layout (default on) checkbox provides selection behaviour for the layout algorithm to place all components of the

graph in a tiled presentation. If set to off, the graph will be presented in an organic layout space distribution. Please note
that the General 4 Show Layout Iterations while loading graph option will only work if this option is also enabled.

Option 4
Start Temperature (default value 100.0) textbox provides functionality for selecting the starting temperature of the layout
process. Generally the default value needs not to be changed.

Option 5
Number Of Layout Iterations (default value 100) provides control over the number of times the layout algorithm will
iterate through the layout process. The default setting should allow layout process to reach a stable equilibrium. Increasing
the number will increase the time taken for the overall layout process. Generally the default value needs not to be
changed.

Option 6
K-Value Modifier (default value 1.0) textbox provides functionality for selecting the K-Value modifier of the layout process
which controls the node repulsion force during layout. Generally the default value needs not to be changed.
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Option 7

Burst Layout Iterations (default value 20) textbox provides control over the number of times the layout algorithm will
iterate through the layout process when an existing graph is re-laid out (please refer to General Tool Bar Icon 10 for
usage).

Option 8

Minimum Component Size (default value 3) textbox provides control over the minimum size allowed for components.
Graph components with fewer nodes than the number selected will be pruned from the graph.

Graph Properties X
General | Layout | Rendering | maL | simulation | Paralisism | Search Edges | Classes
OpenGL Rendering Options
General OpenGL Rendering Options
7| Show Nodes During Graph Navigation
15 5 | Fast Selection Mode
Show 3D Frustum
wireframe Selection Mode
{1 Show 3D Node Projection Shadows {1 Svameed Kevbomd Rend .
} . Advanced Keyboard Rendering Control
30 Nades Complexity Show 3D Node Envirenment Mapping High Res Graph Image Scale
3D Lighting & Fog Options
0 4 1
7] Depth Fog (Per-Pixel with Advanced Shaders) @
1 f 0
Light Position X Light Position ¥ Light Position Z
3D Node Materizl & Shading Options
7] Specular 7| AntiAlizs Shading
Gouraud (Per-Vertex) Smooth Shading = 7] Animated Shading
7] Spherical Mapping U 7] Alternate Shader Rendering @
Emboss Node Texture Shininess Old LCD Style Transparency Advanced Shading
Mode Surface Image Texture | BioLayoutExpress3Dlogo
3D Node Advanced (Per-Pixel) GLSL Shaders Options
] Phong Shader Gooch Shader Marble Shader Brick Shader Water Shader
Bump Shader Cloud Shader Granite Shader Hatching Shader Voronoi Shader @
Toon Shader Lava Shader Wood Shader Glyphbombing Shader Fractal Shader
oK Cancel Apply

Picture 16: The Rendering tabbed options pane window

Options Group 1
General OpenGL Rendering Options - General OpenGL Rendering Options for the 2D and 3D modes:

1 3D Nodes Complexity (default value 10 or 15) slider bar provides control over the rendering quality of the 3D nodes.
Higher values infer greater detail in rendering at a cost of speed and video memory.

1 Show Nodes During Graph Navigation (default on) checkbox provides an optimization path for viewing large 2D and
3D graphs (and/or for machines with lower specs graphics hardware) to not render the nodes when the user is
interacting/navigating within the graph.

1 Show 3D Frustrum (default off) checkbox enables rendering of the actual 3D boundaries in which the layout
algorithm operates. It is defined by a 1000.0 x 1000.0 x 1000.0 unit cube in which the graph is contained.

1 Show 3D Node Projection Shadows (default off) checkbox provides rendering of the 3D node projection shadows.

1 Show 3D Environment Mapping (default off) checkbox provides rendering of the 3D node environment mapping that
simulates real-time environment reflections on 3D nodes. Note that the underlying OpenGL hardware must
provide support for this effect to be available, else the checkbox is automatically disabled.

1 High Res Graph Image Scale (default value 5) slider bar provides selection of the scale factor for the image to be
rendered as a high resolution image to a file (up to 20x) withthe Render Hi gh Res Gr ap hoptiomage
(please refer to Menu 4 2D and Menu 4 3D). For most purposes default value provides a publication quality image,
high values will lead to very large files. Node legends may be lost during the rendering of a high res image due to its
fragmentation during the saving process.
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1 Fast Selection Mode (default on) checkbox provides an optimization path for processing the OpenGL selection mode
when selecting part of the graph at the expense of some OpenGL memory. Please turn it off when on-board Video
RAM is limited or when trying to visualize huge graphs (3D mode only).

1 Wireframe Selection Mode (default off) checkbox provides rendering of a wireframe around selected nodes (3D
mode only).

1 Advanced Keyboard Rendering Control (default off) checkbox provides support for controlling the 2D and 3D
OpenGL renderers directly through keyboard shortcuts. Please refer to the Advanced Keyboard Rendering Control
section at page 21 of this manual for all the available keys.

Options Group 2
3D Lighting Effects - Settings for the 3D lighting and fog used to render nodes in 3D:

1 Light X/Y/Z (default values 0/4/1) slider bars provide control of the values of the 3D lighting vector used for the various
OpenGL lighting shading models for all the 3D nodes. Changes in these values will interact with each of the 3D nodes
normal vector so as to provide a different angle of lighting.

1 Depth Fog (Per-Pixel with Advanced Shaders) (default on) checkbox provides enables fog rendering, thus
emulating a sense of depth fog as the graph is being zoomed in and out.

Options Group 3
3D Node Material and Shading Options - Settings for the material and shading used to realistically render nodes in 3D:

1 Specular (default on) checkbox enables specular lighting and shading for the various OpenGL lighting shading
models for all the 3D nodes. Note that this option will automatically enable/disable all the Advanced (Per-Pixel)
GLSL Shaders (if available).

1 Gouraud (Per-Vertex) Smooth Shading (default on) checkbox enables the original legacy fixed pipeline smooth
shading for the OpenGL lighting shading model for all the 3D nodes. Note that this option is available by default
when all the Advanced (Per-Pixel) GLSL Shaders are turned off so as to provide a crude lighting shading
model with the original legacy OpenGL fixed pipeline, else one of the Advanced (Per-Pixel) GLSL Shaders is
used instead (if available).

1 Spherical Mapping (default on) checkbox enables spherical mapping texture coordinates support for all the 3D
nodes. It is also used in conjunction with the Show 3D Environment Mapping option.

1 Emboss Node Texture (default off) checkbox enables an emboss node texture filter for all the 3D nodes. It is used in
conjunction with the Node Texture option.

1 Shininess (default value 25) slider bar provides selection of the shininess value for the various OpenGL lighting
shading models for all the 3D nodes.

1 AntiAlias Shading (For Toon, Gooch, Brick and Hatching Advanced Shaders) (default on) checkbox provides
antialias support for the aforementioned Advanced Shaders. Note that the underlying OpenGL hardware must
provide support for the Advanced (Per-Pixel) GLSL Shaders for this option to be available; else this checkbox
is automatically disabled.

1 Animated Shading (For Bump, Cloud, Lava, Marble, Granite, Wood, Hatching, Glyphbombing, Water, Voronoi
and Fractal Advanced Shaders) (default on) checkbox provides animation support for the aforementioned Advanced
Shaders. Note that the underlying OpenGL hardware must provide support for the Advanced (Per-Pixel) GLSL
Shaders for this option to be available; else this checkbox is automatically disabled.

1 Alternate Shader Rendering (default on) checkbox provides a more precise Advanced Shader diffuse rendering
pipeline. For a number of effects it also provides an alternate Advanced Shader rendering pipeline (For Bump, Toon,
Gooch, Glyphbombing, Water, Voronoi, Fractal Advanced Shaders). Note that the underlying OpenGL
hardware must provide support for the Advanced (Per-Pixel) GLSL Shaders for this option to be available;
else this checkbox is automatically disabled.

1 Old LCD Style Transparency Shading (default off) checkbox provides old LCD style transparency support for all the
Advanced Shaders. Note that the underlying OpenGL hardware must provide support for the Advanced (Per-
Pixel) GLSL Shaders for this option to be available; else this checkbox is automatically disabled.

1 Node Surface Image Texture (default off) checkbox provides selection of using a surface image texture to render all
the nodes. Def aul t o n ewith nwore sefedionsip thé pulledavinimenu.dTke useccamselect an
image file of her liking when clicking the Load button (accepted formats are .png, .jpg and .gif images). The Clear
button clears the selection and reverts to the defaul't
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Options Group 4
3D Node Advanced (Per-Pixel) GLSL Shaders - All the available Advanced (Per-Pixel) GLSL Shaders.

Below are screenshots of how they will render a 3D node with a default shape (the sphere). Default is the Phong Shader.
Note that the underlying OpenGL hardware must provide support for the Advanced (Per-Pixel) GLSL Shaders for
any of these options to be available; else all the Advanced (Per-Pixel) GLSL Shaders checkboxes are
automatically disabled.

VoronoiCella"

#BEORL AN

HBSH

3 BBSRC

bioscience for the futwre

LIS

VoronoiBlghy Fractal g Image <

Picture 17: Showcase of the Advanced GLSL Shaders available
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MCL (Markov Clustering Algorithm)

Graph Properties [
General | Layout | Rendering |: MCL | simulation | Paralleiism | search | | Edges [ classes|
Markov Clustering (MCL) Options
Inflation
3.0
; @
Pre Inflation
3.0
U (e.q. 3.0)
Scheme
6
= s @
Smallest Cluster Alowed
3 9.3 @
Assign Random Cluster Colors
Assign Random Cluster Colars (e.q. OFF) @
MCL Advanced Options
(expert users only, else leave empty) @
OK Cancel Appl

Picture 18: The MCL tabbed options pane window

Option 1

Inflation (default value 3.0) slider bar provides control over the MCL algorithm by adjusting its inflation parameter. Inflation
affects the granularity of the resulting clustering. Lower the inflation value to obtain coarser clusters and increase it for
more granular clusters. This is the single most important parameter to the MCL algorithm.

Option 2

Pre Inflation (default value 3.0) slider bar provides control over the MCL algorithm by adjusting its pre-inflation parameter.
This option instructs MCL to start with an inflation step. This has the effect of skewing the weights in the graph such that
heavier edges gain importance and will result in somewhat more granular clusters. This option will likely have little effect
when clustering graphs derived from expressions data using the Pearson correlation.

Option 3

Scheme (default value 6) slider bar provides control over the MCL algorithm by adjusting its scheme parameter. This
affects the computational resources allowed to MCL. Lower settings allow fewer resources, and may speed up MCL
when clustering very large graphs. Users should generally not need to change this option.

Option 4

Smallest Cluster Allowed (default value 3) textbox provides control over the MCL algorithm by post-processing its result.
Only those clusters above the number of nodes specified by this value will be assigned a cluster ID; nodes in clusters
smaller the than the assigned value will be listed as having No Class in the output file.

Option 5

Assign Random Cluster Colours (default off) checkbox provides functionality for assigning random colours to node
clusters (classes) instead of using the default assignment of distinctly pre-defined colours chosen from a modulo cyclic
colour pool group.

Option 6

MCL Advanced Options (default empty) textbox provides advanced control over the MCL algorithm for experimental
and/or undocumented MCL features. For expert users only, else please the textbox leave empty.
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Simulation

Graph Properties [
| General | Layout | Rendering | ML || Smuiation | paralleiism | search | | Edges | classes|
Signaling Petri Net (SPN) Simulation Options
Save SPN Resuits Options
Save SPN Results Save 5PN Resits At Folder | | Clear |
(e.g. OFF) @
Automatically save SPN Results to pre-chesen folder

Picture 19: The Simulation tabbed options pane window
Note: This functionality is implemented in Version 2.0 but has yet to be formally described.

Options Group 1

Signaling Petri Net (SPN) Simulation Options: Output file saving options.

1 Save SPN Results (default off) checkbox enables saving in a text file (default extension .spn) the SPN stochastic
flow simulation results. The name of the file is automatically generated based on the number of Time Blocks, Runs

and the name of the loaded graph. The user can select the output folder with the Save SPN Results At Folder button.
TheClearbutton clears the | ast folder selection. Default (.

folder.

1 Automatically save SPN Results to pre-chosen folder (default off) checkbox enables automatic SPN saving after
the SPN stochastic flow simulation is finished in the folder selected with the option above.
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Parallelism

Graph Properties =)
General | Layout | Rendering | McL [ simuiation | Paralelism?| search | | Edges | classes|
CPU N-Core & GPU Computing Paralleism Options
Expression Correlation Calculation Parallelism
@ Use Expression Correlation Calculation CPU N-Core Paralelism (e.0. ON)
Use Expression Correlation Calculation OpenCL GPU Computing (e.0. OFF)
OpenCL Iteration Size: [4194304 @
Use Expression Correlation Calculation GLSL GPGPU Computing (e.c. OFF)
GLSL Texture Size & Type: [3584 TEXTURE_RECTANGLE_ARE_R_32
Compare GPU With CPU(Shows GPU Calc & GPU Calc With Transfers vs CPU time) (e.0. OFF)
CPU Comparison Method: |Single Core-Java
Layout Paralleism
@ Use Layout CPU N-Core Parallelism {e.g. ON)
Use Layout OpenCL GPU Computing (e.0. OFF)
Use Indices 1D Kernel With Iterations OpenCL Iteration Size: | 1048576 @
Compare GPU With CPU(Shows GPU Calc & GPU Calc With Transfers vs CPU time) (e.0. OFF)
CPU Comparison Method: |Single Core-Java
7] Use Atomic Synchronization For Layout Parallsism  (e.q. ON)
MCL Paralielism
7] Use MCL Paralislsm (e.0. ON) @
5PN Paralleism
] Use SPN CPU N-Core Parallelism {e.g. ON) @
ok | cancel ][ apely

Picture 20: The Parallelism tabbed options pane window

Note: This section is only for advanced users only and for most applications should be left on default
settings.

Options Group 1
Expression Correlation Calculation Parallelism: Parallelism options for the expression correlation calculation:

f

Use Expression Correlation Calculation CPU N-Core Parallelism (default on) radio button provides control over
the selection of the parallelization algorithm used for the processing of the expression correlation calculation. This
option uses CPU multithreaded parallelism utilizing all available cores on the CPU.

Use Expression Correlation Calculation OpenCL GPU Computing (default off) radio button provides control over
the selection of the parallelization algorithm used for the processing of the expression correlation calculation. This
option uses OpenCL GPU Computing utilizing hardware GPU parallelization. The OpenCL Iteration Size (default
4194304) value is being used to break up the correlation calculations into manageable processing chucks from the
GPU (the larger the better, maximum size depending on available on-board GPU Video RAM). A high-end GPU is
needed for this option, recommended hardware is the NVidia Geforce GTX 285 or Tesla series and the ATI
Radeon HD 5800 series and above with at least 1GB of VRAM.

Use Expression Correlation Calculation GLSL GPGPU Computing (default off) radio button provides control over
the selection of the parallelization algorithm used for the processing of the expression correlation calculation. This
option uses GLSL GPGPU Computing utilizing hardware GPU parallelization through the OpenGL GLSL Fragment
Shaders APIl.  The combination of GLSL Texture Size and Type (default 3584 and
TEXTURE_RECTANGLE_ARB_R_32) values are being used to break up the correlation calculations into manageable
processing chucks from the GPU (the larger the better, maximum size depending on available on-board GPU Video
RAM). A high-end GPU is needed for this option, recommended hardware is the NVidia Geforce GTX 285 or
Tesla series and the ATI Radeon HD 5800 series and above with at least 1GB of VRAM.

Compare GPU with CPU (Shows GPU Calc and GPU Calc With Transfers Time vs CPU Time) (default off)
checkbox is being used in conjunction with OpenCL GPU Computing or GLSL GPGPU Computing for profiling, timing
and data integrity test results. It gathers statistics for the relative speed-up reached from GPU hardware parallelization
versus CPU single core or multithreaded software parallelization code compiled in either Java 1.6 or ANSI C99. The
CPU Comparison Method pull-down method selects one of the four available CPU processing methods: Single-

© 2006 - 2011 The BioLayout Express3D team -31 - Revised for BioLayout ExpressSD Version 2.0



Core-Java, Single-Core-ANSI-C99, N-CP-Java, N-CP-ANSI-C99. Note that when these options are turned on,
the expression correlation calculation will be processed on both the CPU and the GPU, thus resulting in
processing latency.

Options Group 2
Layout Parallelism - Parallelism options for the layout algorithm:

1 Use Layout CPU N-Core Parallelism (default on) radio button provides control over the selection of the
parallelization algorithm used for the processing of the layout algorithm. This option uses CPU multithreaded
parallelism utilizing all available cores on the CPU.

I Use Layout OpenCL GPU Computing (default off) radio button provides control over the selection of the
parallelization algorithm used for the processing of the layout algorithm. This option uses OpenCL GPU Computing
utilizing hardware GPU parallelization. The conjunction of Use indices 1D Kernel With Ilterations (default off)
checkbox with the OpenCL lteration Size (default 1048576) value is being used to break up the layout calculations
into manageable processing chucks from the GPU (the larger the better, maximum size depending on available on-
board GPU Video RAM). A high-end GPU is needed for this option, recommended hardware is the NVidia
Geforce GTX 285 or Tesla series and the ATI Radeon HD 5800 series and above with at least 1GB of VRAM.

1 Compare GPU with CPU (Shows GPU Calc and GPU Calc With Transfers Time vs CPU Time) (default off)
checkbox is being used in conjunction with OpenCL GPU Computing for profiling, timing and data integrity test results.
It gathers statistics for the relative speed-up reached from GPU hardware parallelization versus CPU single core or
multithreaded software parallelization code compiled in either Java 1.6 or ANSI C99. The CPU Comparison Method
pull-down method selects one of the four available CPU processing methods: Single-Core-Java, Single-Core-ANSI-
C99, N-CP-Java, N-CP-ANSI-C99. Note that when these options are turned on, the layout algorithm will be
processed on both the CPU and the GPU, thus resulting in processing latency.

1 Use Atomic Synchronization for Layout Parallelism (default on) checkbox provides functionality for
enabling/disabling the Atomic Synchronization for the layout process. When disabled, all the Parallelism options for the
layout algorithm run faster but might produce small artefacts with the layout positioning. It is recommended to be
disabled for very large graphs since any occasional artefacts tend to not be visually noticeable in that case and it will
also give a healthy speed boost to the layout algorithm processing time.

Option 3

MCL Parallelism: Parallelism options for the MCL algorithm:

1 Use MCL Parallelism (default on) checkbox provides functionality for enabling/disabling the Parallelism support for the
MCL process. It uses CPU multithreaded parallelism utilizing all available cores on the CPU.

Option 4

SPN Parallelism: Parallelism options for the Signaling Petri Net (SPN) stochastic flow simulation algorithm:

1 Use SPN CPU N-Core Parallelism (default on) checkbox provides functionality for enabling/disabling the N-Core
Parallelism support for the SPN stochastic flow simulation algorithm. It uses CPU multithreaded parallelism utilizing all
available cores on the CPU.
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Search

Graph Properties =
General | Layout | Rendering | MCL | Smuiation | Paralilism || Search| | Edges | Classes

Use Preset Search Sites Options
@ [search for words at Googe - @
http://www.google.com/search?hl=entie=I50-8859-1aq=

Use Custom Search Sites Options.
@ |ntp:y @

=

Picture 21: The Search tabbed options pane window

Option 1

The user can choose one of the preset search site links from the pull down menu to be used when searching for a
particular node name on the web (default search for words is through Google). The actual link used is shown in the
textbox underneath the pull down menu. Note that the search for a node name on the web is initiated when the user
has clicked on a particular node on the graph while having CTRL pressed down (CTRL+left mouse button click).

Option 2

The user can define a custom search site link to be used for the search process. That can be a different search engine or
gene database from those offered in the previous option.
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Nodes

General | Layout | Rendering | McL | simulation | Parallelism | search | Modes | Edges | classes

(cwmeme .

 Node Identifier
N/A
~2D & 3D Node Shape, Transparency & Color (Overrides Class Colors)
G elmewe  [@we o elosee G ot
= ®
~Node Size & Graphml View Node Depth (Z Coordinate) g
Node Size Graphml View Node Depth Positioning Reset All Graphml View Node Depth Positionings @
~MNode Cla
New Class - | Containing Class @

[ = )

Picture 22: The Nodes tabbed options pane window

Option 1

Node Identifier textbox displays the current selected node ID (name). It also provides functionality of changing/renaming
the current node ID (name). Note that the Node Identifier textbox is only enabled for a single node selection. When

selecting more than one node, the textbox is automatically disabled.

Options Group 2
2D/3D Node Shape, Transparency and Colour (Overrides Class Colours):
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Picture 23: Showcasing 12 different 2D node shapes and 9 different 3D node shapes.
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1 2D Shape (default CIRCLE) pull down menu gives the user the option to choose from a selection of shapes for the
currently selected node(s) to be rendered with (2D mode only).

1 3D Shape (default SPHERE) pull down menu gives the user the option to choose from a selection of shapes for the
currently selected node(s) to be rendered with (3D mode only).

1 Transparency (default on) checkbox gives the user the option to render the currently selected node(s) with a
particular transparency setting. When enabled, the user can use the slider bar for choosing a particular transparency
setting (0.0 - 1.0 range, default 0.5, node(s) appear semi-transparent).

1 Color button gives the user the option to override the current Class colour for the node(s) selected and colour it with a
colour of her liking. The selection process is being done through the Colour Chooser dialog (please refer to the
General tabbed options pane window Options Group 1 for details). The Revert button is used for reverting back to
Class colouring for the node(s) selected.

Options Group 3

Node Size: The Node Size (default value depending on graph size) pull down menu gives the user the option to choose a
node size for the node(s) selected.

1 Graphml View Node Depth Positioning (default 0.0) textbox gives the user the option to arbitrary position graphml
nodes in the Z axis (depth), instead of the default middle of the Z axis for graphml graphs. Note that this option is
available for graphml graphs only.

1 Reset All Graphml View Node Depth Positionings button is used for reverting back all graphml nodes to a value of
0.0 for their Z axis (depth) positioning. Note that this option is available for graphml graphs only.
Option 4

Node Class: The Containing Class (default New Class) pull down menu gives the user the option to associate a Class
from the current Class Set to the node(s) selected. It works in conjunction with the Classes tabbed options pane window,
where the user can define their custom Class Sets and Classes before associating them to particular node(s).

© 2006 - 2011 The BioLayout Express3D team -35 - Revised for BioLayout ExpressSD Version 2.0



Edges

Graph Properties [
General | Layout | Rendering | MCL | Simulation | Paraleiism | search | | Edges!| Classes|
Edge Color
Edge Thickness
10 w
Proportional Edges Size To Weight
Arrowhead Size (20 graphs only)
o ©
Color Edges By
Color
° Weight
oK Cancel Apply

Picture 24: The Edges tabbed options pane window

Option 1

1 Edge Colour button gives the user the option to colour all graph edges with a colour of her liking. The selection
process is being done through the Colour Chooser dialog (please refer to Generals tab Options Group 1 for usage
details). Note that the Colour Edges By selection should be set to Colour and not to Weight for this option to have
any effect.

Options Group 2

1 Edge Thickness (default value 1.0) pull down menu gives the user the option to choose a thickness size for all graph
edges.

1 Proportional Edges Size to Weight (default off) checkbox gives the user the option to have proportional edges size
to weight graph rendering. Note that per-edge size rendering will produce a much slower overall graph
rendering speed when used with large graphs.

Option 3
1 Arrowhead Size (default 5) pull down menu gives the user the option to choose a thickness size for all graph edges
arrowheads. Note that, as of Version 2.0, arrowheads are only available for the 2D mode.

Options Group 4

1 Colour Edges By (default depending on graph) selection gives the user the option to choose to colour edges either
by a preset colour (please refer to Option 1 above) or by their associated weight values (only if available for the
current graph, please refer to General 4 Weighted Edges to find if the current graph has any associated weight
information loaded).
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Classes

[ Graph Properties o |
General [ Layout | Rendering | McL | simulation | Paralelism | search | Nodes | Edges |fClasses |
Select Current or Create New Class Set & Classes @ @
@Select CurrentClassSet: [MCL_3.0.6 = | Create Class Set: Create Class:
Class Set Browser @

Class ID Class Color Class Description
(Cluster001
(Cluster002
(Cluster003
(Cluster004
(Cluster005
(Cluster006
(Cluster007
(Cluster008
(Cluster003
(Cluster0 10
(Cluster011
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(Cluster0 18
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(Cluster022
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(Cluster024
(Cluster025
(Cluster026
(Cluster027
(Cluster028
(Cluster029
(Cluster030

|| oo | cafraf
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Picture 25: The Classes tabbed options pane window,
showcasing the MCL Class Set and all associated Classes

Option 1

1 Select Current Class Set (default Default Classes) pull down menu gives the user the option to select the current
Class Set. The main graph window will be updated with the current Class Set selection by colouring all the graph
nodes with their corresponding Class colours for that Class Set. The Class Set Browser will also be updated by
presenting all the available Classes in the current Class Set through a 3 columns table.

Option 2

1 Create Class Set (default empty) textbox/button combination gives the user the option to create a Class Set with a
given name. When a name has been inserted into the textbox and the Add Class Set button is clicked, the Class Set
name will be inserted into to pull down menu of Option 1 and it will also be automatically selected as the current one.
Corresponding dialogs will report any successful/erroneous action(s). Note that any comma characters inside the
name textbox will be substituted with an empty character.

Option 3

1 Create Class (default empty) textbox/button combination gives the user the option to create a Class with a given
name into the current Class Set. The comma character can be used as a delimiter to define multiple Class names to
be added in one action. When a name has been inserted into the textbox and the Add Class button is clicked, the
Class name will be inserted into the current Class Set with an arbitrary chosen colour and the Class Set Browser will
be appropriately updated. Corresponding dialogs will report any erroneous action(s). Note that since comma
characters are used for inserting multiple Class names, they cannot be part of a particular Class name.

Option 4

ﬂ Class Set Browser table presents to the user all the Classes within the currently selected Class Set. The user can
navigate through all of the Classes in the 3 columns table and edit/change Class colour and name by clicking on the
Class colour and the Class name respectively. In particular, clicking on a Class colour presents the Colour Chooser
dialog (please refer to General tabbed options pane window Options Group 1 for details) with which the user can
select any colour of their liking. Note that all user-selected Class Sets and Classes with their respective names
and colours will be saved with all the 6 Sav e &optiopshand will be fully retrieved when the graph is
reloaded.
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9. Expression Viewer

Expression Viewer window is a plot tool for visualizing data associated with the current graph selection. The Y-axis
represents the values of the data (can be of any unit, depending on the loaded expression file/experiment) and the X-axis
represents the column names used for the data samples (usually mapped to corresponding origin). Different line colours
represent different classes for each of the nodes selected in the main graph view.

% Expression Viewer
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Picture 26: The Expression Viewer window with Class Mean,
Rescale and Axes Legend options turned on

Cheptidnlio x e s
Settings used to customize Expression data representation on the current plot:

1 Log Scale (default off) checkbox provides logarithmic scale functionality for the plot.

1 Grid Lines (default off) checkbox provides vertical grid line rendering for the plot, thus making the sample X-axis more
easily viewable for the user.

1 Class Mean (default off) checkbox provides functionality for calculating Class Means and rendering an appropriate
plot. In this way, multiple same-coloured lines representing nodes within the same class are collapsed and calculated
as a single Class Mean rendered with a thicker line than individual node lines (please refer to picture 15).

1 Selection Mean (default off) checkbox provides functionality for calculating a mean from the current selection (all the
rendered lines) and appropriately rendering the plot with a thicker line than individual node lines. The resulting line
colour is a linear interpolation of all the original line colours that inhabited the plot.

1 Rescale (default off) checkbox provides functionality for rescaling the plot with a new upper limit. It is mostly useful
when the rendering of either Class Mean or Selection Mean collapses the plot to near-zero values and the user
wants to rescale the mean values so as to be able to compare/distinguish between them.

1 Axes Legend (default off) checkbox provides functionality for rendering within the plot a rectangle with attached X-
and Y-Axis names.

Option 2

Export Plot Expression Profile As dialog and saves the current plotd sxpression profile to a standard text file (.txt) in a
user-selected folder.

Option 3
Plot Image to File As dialog and renders the current plot to an image file (either .png or .jpg) in a user-selected folder.

© 2006 - 2011 The BioLayout Express3D team -38 - Revised for BioLayout ExpressSD Version 2.0



10. Class Viewer

Note: As of Version 2.0 the Selection Viewer and the Class Viewer functionality has been fully merged into one
component, the Class Viewer, which functions in either Selection Viewer or Class Viewer Mode, depending on the
loaded graph. With graphs that do not carry any expression information, the Class Viewer in Selection Viewer
Mode is used and in any other case, the full Class Viewer functionality is being used, which also incorporates the
Expression Viewer (see Reference 2).

The Class Viewer window is a tool for providing detailed information to the user on the current graph selection as well as
data mining on that particular selection. The Class Viewer consists of 3 tabbed options pane windows of which each one
of them provide the necessary placeholders for all the detailed information and/or data mining functionalities to the current
graph selection. All of them are presented in the picture below (top left of the Class Viewer window):

e Class Viewer (Current Class Selected: Cluster001)

|| General | Analysis | Analysis Detailed |

Picture 27: The 3 different tabbed options pane windows.
Note that either the Details or Details For All buttons in the Analysis tabbed options pane window must have been
clicked for the Analysis Detailed tabbed options pane window to be active

General

n
H
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Picture 28: The General tabbed options pane window of the Class Viewer window

Options Group 1

T Render Al Current Cl ass S e thuttéhl poovidesl funetignality of Trultiple Réndes PIA s é
| mage To RdtioneforAlsthe Classes in the current Class Set in an automated way. An appropriate dialog is
shown once to let the user select the folder for the resulting image files as well as the image format (either .png or
.jpg). The progress of the process is being reported by relevant dialogs. Note that this option is available when the
full Class Viewer functionality is used, ie the Expression Viewer plot component is also available within the
main Class Viewer dialog window (see Picture 29).

T Render Pl ot | ma ghlutton gravides furictmnalidysofrendering the current plot component image for the
currently selected Class in the current Class Set. An appropriate dialog is shown once to let the user select the folder
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for the resulting image files as well as the image format (either .png or .jpg). Note that this option is available when
the full Class Viewer functionality is used, ie the Expression Viewer plot component is also available within
the main Class Viewer dialog window (see Picture 29).

1 Select Current Class Set ( def aul t ¢ D epgulddowntmert | gaves she gsér the option to select the current
Class Set. The main graph window will be updated with the current Class Set selection by colouring all the graph
nodes with their associated Class colours for that Class Set. The main Class Viewer table will also be updated
(please refer to Option 2 below).

1 View All Classes (default off) checkbox gives the user the option to view all the available Class Sets in Class Viewer.
When off, only the current Class Set selected with Option 1 will be presented in the main Class Viewer table (please
refer to Option 2 below).

1 The Refresh Selection In Table button provides functionality to refresh the current selection in the main Class
Viewer table (please refer to Option 2 below). It is mostly useful when the user has deselected/reselected particular
nodes in the Selected column of the main Class Viewer table.

Option 2
Main Class Viewer Table: The main table of Class Viewer. It consists of multiple rows (representing a particular node)
and columns with which the user may interact, depending or

1 Selected column gives the user the option through multiple checkboxes to deselect/reselect particular nodes at will in
the current selection. Clicking the Refresh Selection In Table button will refresh the main graph window as well as
the main Class Viewer table with the new selection.

1 Name column gives the user the option to view and edit particular nodes and their names at will in the current
selection.

1 Incoming/Outgoing columns give the user interaction information of how a particular node connects to other nodes.

The rest of the presented columns represent Class Sets and are immutable (no edit is allowed). The available number of
visible columns depends on the underlying loaded Class Set data and if the View All Classes checkbox is checked.

Option 3

Deselect All button deselects all selected nodes checkboxes from the main Class Viewer table with one click. When
clicked it becomes Select All providing the inverse functionality.

Options Group 4

1 Find By Name, Class and Multiple Classes: The 3 Find By Name, Class and Multiple Classes buttons show the
Find By Name, Class or Multiple Classes dialogs where the user can interactively search for a given name or class
or multiple classes. The resulting node(s) are automatically selected after finishing the name or class search. If no
classes are available, the 6 No Cdelacian & the only one available in the class selection drop down menu or table.
This Class selection also provides a starting point for the two navigation buttons (please referto g g ( Pr evi o
Class)and33 ( Next ogibna)s s)

T & ( Pr evi o ubsttorQroaides hackward navigation to the current Class selection. If no Class exists for the
backward navigation to be carried successfully, the button is temporarily disabled.

T 33 ( Next batbngpeogdes forward navigation to the current Class selection. If no Class exists for the forward
navigation to be carried successfully, the button is temporarily disabled.
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Picture 29: The General tabbed options pane window of the Class Viewer window
with the Columns To Hide dialog to the left

Options 5and 6
Class Viewer specific operations:

1 Choose Columns To Hide button provides user-defined presentation of particular columns: The user can temporary
hide/unhide columns with no loss of necessary/critical information but can be done so as to avoid having the main
Class Viewer table overpopulated with information. Using the multiple checkboxes of Option 5 the user can fully
define which column to hide/unhide for the current selection. The Deselect All (Option 6) button deselects all
checkboxes with one click. When clicked it becomes Select All providing the inverse functionality. The Hide Window
button hides the Choose Columns To Hide dialog.

T Export T abuttom Opksséhe Export Table As dialog and exports the current view of the main Class Viewer
table as a tab-delimited text file.
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Analysis

Annotation Type KL Entrapy

Picture 30: The Analysis tabbed options pane window of the Class Viewer window

Option 1

1 Analysis table provides data mining functionality to Class Viewer. It consists of two columns representing the
Annotation Type and the KL Entropy of the selected nodes. The user can click on one of the rows, thus enabling the
Details button for data mining (please refer to Option 2) for that particular Annotation Type and KL Entropy. The
Details For All button provides combined data mining for all Annotation Type and KL Entropy rows in one action
(please refer to Option 3).

Option 2

1 Details button gives the user the option to initiate the data mining functionality for a particular row selected in the
Analysis Table (please refer to Option 1). All relevant results are reported to the Analysis Detailed tabbed options
pane window. Please note that the button will only be enabled if the user has already selected a particular row
in the Analysis Table. A progress bar is issued in the main graph window reporting the progress of the data
mining process.

Option 3

1 Details For All button gives the user the option to initiate the data mining functionality for all rows in the Analysis
Table (please refer to Option 1). All relevant results are reported to the Analysis Detailed tabbed options pane
window. Please note that depending on the number of nodes selected, the information available for them and
the size of the graph, the Details For All process may take some time to finish depending on the number of
classes included in the input file. A progress bar is issued in the main graph window reporting the progress
of the data mining process.
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Analysis Detailed
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Picture 31: The Analysis Detailed tabbed options pane window of the Class Viewer window

Option 1

1 The Analysis Detailed table provides presentation of all the data mining processes carried in the Analysis tabbed
options pane window of the Class Viewer. It consists of multiple columns representing detailed statistical data
calculated during the data mining processes.

Class Viewer window for correlation graphs with associated data

Picture 32: The full Class Viewer window
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