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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
1,2

) 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

3D
 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 resulting networks and therefore required a different set of functionalities.  The original 
implementation of BioLayout Express

3D
 
3
 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

3D
 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
3D

 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
3D

 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.  BioLayout(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, Mazière 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

3D
 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

3D
 are 

outlined below: 

¶ 2Gb of main RAM 

¶ Dual Core CPU or better for parallelisation of routines 

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

¶ A latest generation NVidia Geforce/Quadro series or ATI equivalent graphics card for advanced visualization  
with GLSL Shaders and OpenCL GPU Computing capability 

¶ 3-button mouse for efficient navigation of graphs in 2D/3D environments 

¶ 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: 

¶ 512Mb of main RAM 

¶ Single core 1.5Ghz CPU 

¶ Graphics card capable of OpenGL rendering 

¶ 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

3D
 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

3D
 (www.biolayout.org) is an open-source application distributed under a GNU Public License (GPL). 

 
 

Getting Started 
 

¶ Download the appropriate installer package from the website and install.  Alternatively run the WebStart automatic 
online deployment process available from the BioLayout Express

3D
 front page (the orange óLaunchô button). 

 

¶ It is 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. 

http://www.nvidia.com/page/drivers.html
http://ati.amd.com/support/driver.html
http://www.intel.com/support/graphics
http://www.biolayout.org/
mailto:support@biolayout.org
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2. BioLayout Express
3D

 Data Input Formats 
 
Listed below are the basic input formats for BioLayout Express

3D
 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 graph. In this section we will describe these various formats and 
how to load different types of data into BioLayout Express

3D
. 

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

This is perhaps the easiest input format for dealing with heterogeneous data-types in BioLayout Express
3D

. 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. 
 
Node1  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. 
 
Node1  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: 
 
Node1  Node2  Weight  EdgeType 
NodeA  NodeB  1.0  ñYeast 2-hybridò 
NodeB  NodeC  0.95  ñCo-immunoprecipitationò 
NodeC  NodeD  0.86  ñComputationally Inferredò 
NodeC  NodeD  0.95  ñYeast 2-hybridò 
 
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
3D

 currently supports OWL format graphs generated by Reactome but not necessarily from other OWL 
sources. Future versions of BioLayout Express

3D
 will endeavour to support full OWL parsing and other markup language 

(xml) file formats. 
 

 

Cytoscape Simple Interaction Format (.sif) 
 

BioLayout Express
3D

 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  ñYeast 2-hybridò   B 
B  ñCo-immunoprecipitationò  C 
C  ñComputationally Inferredò  D 
 
The main difference between BioLayout Express

3D
 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

3D
 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 
(ñname.expressionò) to avoid a .txt extension being added to the name.  Files with an extension ñ.expression" will 
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 unique 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 data columns 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 ProbeID                                Description  Annotation1 Annotation2       Data1 Data2 Data3éé. 
Tub;gnf1m00002 _f_at  tubulin, alpha 7 Term1   Term1  245.6 278.9 364.6 
Il16; gnf1m00009_s_at  interleukin 16  Term2   Term1  125 203 235.2 
Cul7; gnf1m00122_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
3D

. In principle a matrix file may 
be generated from any source but must have a ".matrix" extension in order for BioLayout Express

3D
 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 

C 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, Tübingen, 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

3D
. 

 

 
The mEPN format is based on GraphML and provides an improved standardised notation scheme for pathways based on 
the original Edinburgh Pathway Notation (EPN) scheme. BioLayout Express

3D 
fully supports the mEPN scheme in both 2D 

and 3D. It also provides automatic mEPN ClassSets and Classes parsing support, along with their respective standardised 
colours and shapes (converted to compatible 2D and 3D BioLayout Express

3D 
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

3D
.  

 

 

 

 

 

The modified Edinburgh Pathway Notation (mEPN) Scheme 
 

 
 

Picture 1: The modified Edinburgh Pathway Notation (mEPN) Scheme 2010 

http://graphml.graphdrawing.org/
http://www.yworks.com/en/products_yed_about.html
http://graphml.graphdrawing.org/
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The mEPN3D  Scheme 
 

 
 

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
3D

 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. 
 
 
  

http://www.ondex.org/
http://www.ondex.org/
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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, with nodes not assigned belonging to the class óNo Classô. 
 
Class sets and classes may be created in a number of ways.   

 
1. Assignment of Class Sets within BioLayout Express

3D
 

 

¶ 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 name. 
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.  
 

¶ 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. 

 

¶ 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. 

 

¶ Assigning Nodes to Cluster Class Sets.  One of the great features of BioLayout Express
3D 

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.g. 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 
import file. Built into the ó.expressionô format is the ability to assign Class Sets as columns between the node identifier and 
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: 
 
  NodeID   Class Class Set 
//NODECLASS   NodeA    ñTranscription factorò ñProtein functionò           
//NODECLASS   NodeA    ñHumanò   ñSpeciesò 
//NODECLASS   NodeB    ñKinaseò   ñProtein functionò           
//NODECLASS   NodeB    ñMouseò   ñSpeciesò 
 
 
The example above will create two new Class Sets (ñProtein functionò and ñSpeciesò). NodeA will be assigned an 
annotation of ñtranscription factorò in the protein function Class Set and to ñhumanò in the species Class Set. NodeB will be 
assigned an annotation of ñkinaseò in the protein function Class Set and to ñmouseò in the species Class 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: 
 



© 2006 - 2011 The BioLayout Express
3D

 team                                                         Revised for BioLayout Express
3D

   Version 2.0 - 10 - 

     Class Name     Class Set Name    Colour 
//NODECLASSCOLOR  ñHumanò  " Species"  "#FF0000" 
 
This example changes the default colour for the class ñHumanò in the Class Set ñSpeciesò to red. The last column 
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 various properties for a node called óNodeAô: 
 
 

Node Position 
Node Name    Node Position in X, Y, Z coordinates 

//NODECOORD  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 óNodeAô is assigned to a position of (100.0, 500.0, 400.0) in X, Y, Z space. The BioLayout Express

3D
 

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 

//NODESIZE  NodeA  16 
 
This sets the size of óNodeAô to 16 units. Node sizes are rendered according to how many nodes are present in a graph, 
so some experimentation may be required to determine an appropriate size. 
 
 

Node Shape 
Node Name    2D Node Shape    3D Node Shape 

//NODESHAPE  NodeA  0   0 
 
This sets the shape of óNodeAô to a circle 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) 

//NODEALPHA NodeA  0.5 
 
This sets the alpha transparency value of óNodeAô to 0.5 (half transparent). 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 D 
   E F 
   B C 
   D E 
   A B 
   F C 
   //NODECOORD D 213.9162 380.9982 627.065 

//NODECLASS D     Human     Species 
 //NODESIZE D 68 

  //NODESHAPE D 0 0 
 //NODEALPHA D 1 

  //NODECOORD E 425.8024 306.6417 674.5443 

//NODECLASS E     Human     Species 
 //NODESIZE E 68 

  //NODESHAPE E 0 0 
 //NODEALPHA E 1 

  //NODECOORD F 375.8482 100.4543 596.0696 

//NODECLASS F     Human     Species 
 //NODESIZE F 68 

  //NODESHAPE F 0 0 
 //NODEALPHA F 1 

  //NODECOORD A 0 0 196.1265 

//NODECLASS A     Mouse     Species 
 //NODESIZE A 68 

  //NODESHAPE A 0 0 
 //NODEALPHA A 1 

  //NODECOORD B 27.61395 105.0884 372.1107 

//NODECLASS B      Mouse     Species 
 //NODESIZE B 68 

  //NODESHAPE B 0 0 
 //NODEALPHA B 1 

  //NODECOORD C 152.7256 166.059 534.0839 

//NODECLASS C      Mouse     Species 
 //NODESIZE C 68 

  //NODESHAPE C 0 0 
 //NODEALPHA C 1 

  //CURRENTCLASSSET Species 
   //EDGESIZE 0.4 
   //EDGECOLOR #999999 
   //EDGEARROWHEADSIZE 35 
   //NODECLASSCOLOR No Class #000090 

  //NODECLASSCOLOR No Class Species #000090 
 //NODECLASSCOLOR Human Species #ffff33 
 //NODECLASSCOLOR Mouse Species #ff3333 
 //DEFAULTSEARCH google 
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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: 

¶ 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: 

¶ 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). 

 
 
 
 

 
 

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

3D
  web site. 

 

 

 
 

Picture 5: The Navigation Wizard 
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4. The Menu Bar      
 

 (only one of 2D/3D menus visible at a given time) 
 

File 
 
 

Å  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) 

Å  Open Recent: Opens a previously opened graph file through a history of a maximum of 10 previously 
opened files. 

Å  Save Graph Asé:  Opens the Save dialog and saves the whole graph. The supported saving file types as of 
Version 2.0 are: layout, tgf. (CTRL+S) 

Å  Save Graph Selection Asé: Opens the Save dialog and saves the currently selected graph. (CTRL+SHIFT+S) 
Å  Save Visible Graph Asé:  Opens the Save dialog and saves the currently visible graph. (CTRL+ALT+V) 
Å  Import: Provides access to the Import sub-menu (see below for details). 
Å  Class Setsé: 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 

Å  Export: Provides access to the Export sub-menu (see below for details). 
Å  Class Sets As Fileé:  Provides access to the Class Sets As File secondary sub-menu (see below for details). 
Å  From Graphé:  Opens the Save dialog and exports Class Sets from the whole graph. The supported 

saving file types as of Version 2.0 are: classsets 
Å  From Graph Selectioné:  Opens the Save dialog and exports Class Sets from the currently selected graph. 
Å  From Visible Graphé:  Opens the Save dialog and exports Class Sets from the currently visible graph. 

Å  Print Page Setup:  Opens the Print Page Setup dialog for setting printing selections. (CTRL+SHIFT+P) 
Å  Print Graph:  Opens the Print dialog and prints the graph. (CTRL+P) 
Å  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 
 
 

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

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

selection. (CTRL+SHIFT +N) 
Å  Select Parents: Selects the immediate input (parent) nodes in relation to the current selection. 

(CTRL+ALT+P) 
Å  Select All Parents: Selects all the parent nodes in relation to the current selection. (CTRL+ALT+SHIFT+P) 
Å  Select Children: Selects the immediate output (children) nodes in relation to the current selection. 

(CTRL+ALT+C) 
Å  Select All Children: Selects all the children nodes in relation to the current selection. (CTRL+ALT+SHIFT+C) 
Å  Select Nodes Within  
         The Same Class:  Selects all the nodes that are part of the same selected class. (CTRL+ALT+S) 
Å  Reverse Selection: Reverses the current nodes selection i.e. unselects currently selected nodes and selects 

all the remaining nodes. (CTRL+R) 
Å  Deselect All: Deselects all nodes (selection reset). (CTRL+ALT+A) 
 

Å  Undo Node Dragging  
On Selection: Undoes node dragging on currently selected nodes (2D graph view representation only). 

(CTRL+Z) 
Å  Redo Node Dragging  
On Selection: Redoes (restores) node dragging on currently selected nodes (2D graph view 

representation only). (CTRL+Y) 
Å  Delete Selection: Deletes all currently selected nodes. (CTRL+ALT+D) 
Å  Delete Unselected: Deletes all currently unselected nodes. (CTRL+ALT+SHIFT+D) 
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Å  Undo Last Delete: Undoes (undeletes) the last deleted nodes. (CTRL+ALT+Z) 
Å  Undelete All Nodes: Undeletes all nodes. (CTRL+ALT+SHIFT+Z) 
Å  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. 

Å  Collapse Selection: Collapses (unifies) all the currently selected nodes into a group node. (CTRL+ALT+G) 
Å  Perform Complete Grouping:  Performs complete grouping for the whole graph. (CTRL+ALT+C) 
Å UnCollapse Selected Groups:  Uncollapses (de-unifies) all the selected collapsed group nodes. (CTRL+ALT+SHIFT+S) 
Å UnCollapse All Groups: Uncollapses (de-unifies) all the collapsed group nodes. (CTRL+ALT+SHIFT+U) 
Å Filter Nodes By Edges: Opens the Filter Nodes By Edges dialog where the user can interactively filter out edges 

based on their number of connections on the graphôs nodes. Note that the edges filter 
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) 

Å Filter 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.g. 
expression graphs. Note that this option is NOT available for input files that do not 
provide weight information. (CTRL+ALT+W) 

 

View 
 
 

 

Å  Hide Selection: Hides (but does not delete) selected nodes. (CTRL+H) 
Å  Hide Unselected: Hides (but does not delete) unselected nodes. (CTRL+ SHIFT+H) 
Å  Unhide All Nodes: Unhides all nodes. (CTRL+U) 
Å  Show All Node Names: Shows all node names. (CTRL+SHIFT+L) 
Å  Show Selected Node Names:  Shows all selected node names. (CTRL+L) 
Å  Show All Edge Names: Shows all node names. (CTRL+SHIFT+K) 
Å  Show Selected Nodes Edge  
 Names:  Shows all selected node names. (CTRL+K) 
Å  Hide All Node Names: Hides all node names. (CTRL+ALT+SHIFT+H) 
Å  Hide Selected Node Names:   Hides all selected node names. (CTRL+ALT+H) 
Å  Hide All Edge Names: Hides all node names. (CTRL+ALT+SHIFT+J) 
Å  Hide Selected Nodes Edge  
 Names:  Hides all selected node names. (CTRL+ALT+J) 
Å  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 
 
 

 

Å  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) 

Å  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 óNo Classô selection is the only one available in the class 
selection drop down menu. (CTRL+SHIFT+F) 

Å  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 óSelect/Deselect Allô dialog button helps the user to select or 
deselect all classes. If no classes are available, the óNo Classô selection is the only one 
available in the multiple classes selection table. (CTRL+ALT+SHIFT+F) 

 

Simulation 
 
 
 

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

Å  Simulation Animation Control: 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) 

 

Tools 
 
 

 

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

Å  Save Preferences: 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. The óFile->Exitô command also provides a óSave Preferences and 
Exitô functionality. (ALT+P) 

Å  Revert To  
   Default Preferences:    Reverts to default for all preferences. This option will override any selections made 

previously in the Graph Properties dialog. (ALT+SHIFT+P) 
Å  Graph Statistics: 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) 

Å  Expression Viewer: 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) 

Å  Class Viewer: 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) 

Å  Cluster Using MCL: 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) 

 

Help 
 
 

 

Å  Navigation Wizard: 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

3D
  web site. (SHIFT+N) 

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

Å  Licenses: Opens the Licenses dialog, providing detailed licensing information. (SHIFT+L) 
Å  OpenGL Driver Caps: 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) 

Å  OpenCL Driver Caps: 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) 

Å  Check For Updates: Checks for application updates in the BioLayout Express
3D

  web site. Relevant messages 
will inform the user regarding the availability of a newer update of the application. 
(SHIFT+U)

 

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

 

2D (only available in 2D mode) 
 
 

 

Å  Toggle AutoRotate/Profile: 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 Ą Rendering Ą VSynch is turned on (please refer to 
Reference 1), the higher number reported, the better. 

Å  Toggle ScreenSaver  ® : Toggles the 2D ScreenSaver showcasing performance and presenting the application 
logo to users through real-time graphical effects. 
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Å  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. 

Å  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. 

Å  Recenter View: Recenters the view for the 2D graph. 
Å  Render Graph 
Image To File Asé: Opens the 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. 
Å  Render High Res Graph  
   Image To File Asé: Opens the 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 Ą Rendering Ą Scale value (please refer to Reference 1). 

 

3D (only available in 3D mode) 
 
 

 

 

Å  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 Ą Rendering Ą VSynch is turned on (please refer to 
Reference 1), the higher number reported, the better. 

Å Toggle Pulsation/Morphing: Toggles the 3D graph pulsation/morphing effect. 
Å  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. 
Å  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 in/out. Selection can always be initiated by having 
the SHIFT key pressed down in any other navigation mode. 

Å  Translation Mode: 3D navigation mode where both mouse buttons are used for moving the graph around. 
Å  Zoom Mode: 3D navigation mode where both mouse buttons are used for zooming in/out the graph. 
Å  Recenter View: Recenters the view for the 3D graph. 
Å  Render Graph  
   Image To File Asé: Opens the 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. 
Å  Render High Res Graph  
   Image To File Asé: 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 Ą Rendering Ą 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: 
 
 
 

                     
 

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

       
 

 
 

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 
 

  

 
 

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

 

Icon 1  Å  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  Å  Open Last Graph: Opens the last loaded graph. Note that this feature resides ONLY in the General tool 
bar. 

Icon 3  Å  Save Graph Asé:  Opens the Save dialog and saves the whole graph. The supported saving file types as of 
Version 2.0 are: layout, tgf. (CTRL+S) 

Icon 4  Å  Print Graph:  Opens the Print dialog and prints the graph. (CTRL+P) 
Icon 5  Å  Graph Statistics: Shows detailed graph statistics about the loaded graph. (SHIFT+S) 
Icon 6  Å  Find By Name:  Finds a node by name. (CTRL+F) 
Icon 7  Å  Run MCL: Runs the Markov Cluster Algorithm (MCL) on the loaded graph. (CTRL+ALT+M) 
Icon 8  Å  Run 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 Å  Class Viewer               Opens the Class Viewer (please refer to Reference 1). 
Icon 10Å  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 11Å  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 12Å  Home: Opens the home page to the user for more information: (www.biolayout.org). 

 
 
 

Graph Properties Tool Bar Icons Usage In Detail 

 

 

 
 

Picture 10: Detailed view of all the Graph Properties toolbar icons with corresponding numbers 
 

 

Icon  1  Å   Open General Tab in Graph Properties 
Icon  2  Å   Open Layout Tab in Graph Properties 
Icon  3  Å   Open Rendering Tab in Graph Properties 
Icon  4  Å   Open MCL Tab in Graph Properties 
Icon  5  Å   Open Simulation Tab in Graph Properties 
Icon  6  Å   Open Parallelism Tab in Graph Properties 
Icon  7  Å   Open Search Tab in Graph Properties 
Icon  8  Å   Open Nodes Tab in Graph Properties (available only if a/some node(s) are already selected) 
Icon  9  Å   Open Edges Tab in Graph Properties 
Icon 10 Å   Open Classes Tab in Graph Properties 

 
 
 

Navigation Tool Bar Icons Usage in Detail 
 

 

 
 

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

 
 

Icon  1  Å  Navigate (translate) up the graph view 
Icon  2  Å  Navigate (translate) down the graph view 
Icon  3  Å  Navigate (translate) left the graph view 
Icon  4  Å  Navigate (translate) right the graph view 
Icon  5  Å  Rotate up the graph view (not available in 2D mode) 
Icon  6  Å  Rotate down the graph view (not available in 2D mode) 
Icon  7  Å  Rotate left the graph view 
Icon  8  Å  Rotate right the graph view 
Icon  9  Å  Zoom In  the graph view 
Icon 10  Å  Zoom Out the graph view 
Icon 11  Å  Reset the graph view 
Icon 12  Å  Show the Navigation Wizard (SHIFT+N) 

 

 
 
 

 

  

http://www.biolayout.org/
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6. Shortcut Key Reference 

 
         

        CTRL+O 
 
Open 

 
CTRL+H 

 
Hide Selection 

 

CTRL+S 

 

Save Graph Asé 

 

CTRL+SHIFT+H 

 

Hide Unselected 
 
CTRL+SHIFT+S 

 
Save Graph Selectioné 

 
CTRL+U 

 
Unhide All Nodes 

 
CTRL+ALT+V 

 
Save Visible Graph Asé 

 
CTRL+SHIFT+L 

 
Show All Node Names 

 

CTRL+SHIFT+P 

 

Print Page Setup 

 

CTRL+L 

 

Show Selected Node Names 
 
CTRL+P 

 
Print Graph 

 
CTRL+SHIFT+K 

 
Show All Edge Names 

 
CTRL+Q 

 
Exit 

 
CTRL+K 

Show Selected Nodes Edge 
Names 

 

CTRL+A 

 

Select All 

 

CTRL+ALT+SHIFT+H 

 

Hide All Node Names 
 
CTRL+N 

 
Select Neighbours 

 
CTRL+ALT+H 

 
Hide Selected Node Names 

 
CTRL+SHIFT+N 

 
Select All Neighbours 

 
CTRL+ALT+SHIFT+J 

 
Hide All Edge Names 

 

CTRL+ALT+P 

 

Select Parents 

 

CTRL+ALT+J 

 

Hide Selected Nodes Edge 
Names 

CTRL+ALT+SHIFT+P Select All Parents  

CTRL+ALT+L 
 

Show Class Legend 
CTRL+ALT+C Select Children  

CTRL+F 
 
Find By Name 

CTRL+ALT+SHIFT+C Select All Children  
CTRL+SHIFT+F 

 
Find By Class 

CTRL+ALT+S Select Nodes Within The Same 

Class 

 

CTRL+ALT+SHIFT+F 
 

Find By Multiple Classes 
 
CTRL+R 

 
Reverse Selection 

 
ALT+S 

 
Signalling Petri Net (SPN) 

Simulation 
CTRL+ALT+A Deselect All  

ALT+L 
 
Load Simulation Data 

CTRL+Z Undo Node Dragging On Selection 
 

 
ALT+A 

 
Simulation Animation Control 

CTRL+Y Redo Node Dragging On Selection  

SHIFT+P 
 

Graph Properties 
CTRL+ALT+D Delete Selection  

ALT+P 
 
Save Preferences 

CTRL+ALT+SHIFT+D Delete Unselected  
ALT+SHIFT+P 

 
Revert To Default Preferences 

CTRL+ALT+Z Undo Last Delete  

SHIFT+S 
 

Graph Statistics 
CTRL+ALT+SHIFT+Z Undelete All Nodes  

CTRL+E 
 
Expression Viewer 

CTRL+ALT+SHIFT+G Collapse Nodes By Class  
CTRL+C 

 
Class Viewer 

CTRL+ALT+G Collapse Selection  

CTRL+ALT+M 
 

Cluster Using MCL 
CTRL+ALT+C Perform Complete Grouping  

SHIFT+N 
 
Navigation Wizard 

CTRL+ALT+SHIFT+S UnCollapse Selected Groups  
SHIFT+T 

 
Tip Of The Day 

CTRL+ALT+SHIFT+U Uncollapse All Groups  

SHIFT+L 
 

Licenses 
CTRL+W Filter Nodes By  Edges  

SHIFT+G 
 
OpenGL Driver Caps 

CTRL+ALT+W Filter Edges By Weight  
SHIFT+C 

 
OpenCL Driver Caps 

   

SHIFT+U 
 

Check For Updates 
   

SHIFT+A 
 
About 
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7. Advanced Keyboard Rendering Control (available in the Rendering Tab) 

 

2D Advanced Keyboard Renderering Control 
 

3D Advanced Keyboard Renderering Control 

 
Press ó>ô key 

 
Increase Selected/All Node Size 

 
Press ó>ô key 

 
Increase Selected/All Node Size 

 
Press ó<ô key 

 
Decrease Selected/All Node Size 

 
Press ó<ô key 

 
Decrease Selected/All Node Size 

 
Press óeô or óEô key 

 
Render Graph Image To File 

 
Press óeô or óEô key 

 
Render Graph Image To File 

 
Press ówô or óWô key 

 
Render High Res Graph Image To 
File 

 
Press ówô or óWô 
key 

 
Render HighRes Graph Image To File 

 
Press ósô or óSô key 

 
Select Next Shape 

 
Press ósô or óSô key 

 
Select Next Shape 

 
Press óoô or óOô key 

 
Reset View 

 
Press óoô or óOô 
key 

 
Reset View 

 
Press órô or óRô key 

 
Toggle Autorotate/Profile 

 
Press órô or óRô key 

 
Toggle Autorotate/Profile 

 
Press ópô or óPô key 

 
Toggle Screensaver ® 

 
Press ópô or óPô key 

 
Toggle Pulsation/Morphing ® 

 
Press óvô or óVô key 

 
Use VSynch On/Off 

 
Press óvô or óVô key 

 
Use VSynch On/Off 

 
Press ójô or óJô key 

 
Use Trippy background On/Off 

 
Press ójô or óJô key 

 
Use Trippy background On/Off 

 
Press ólô or óLô key 

 
Use Old LCD Style Transparency 
On/Off 

 
Press ólô or óLô key 

 
Use Old LCD Style Transparency On/Off 

 
Press Space key 

 
Change Particle Effect  
(Screensaver only) 

 
Press óxô or óXô key 

 
Increase Node Complexity 

 
Press 
Up/Down/Left/Right 
keys 

 
Move View (translate) 
 Up/Down/Left/Right 

 
Press ózô or óZô key 

 
Decrease Node Complexity 

 
Ctrl + Up/Down 

 
Zoom View (scale) In/Out 

 
Press óaô or óAô key 

 
Use AntiAlias Shading On/Off 

 
Ctrl + Left/Right 

 
Rotate View  
Clockwise/Anticlockwise 

 
Press ónô or óNô key 

 
Use Animated Shading On/Off 

 
Ctrl + 1/2/3/4/5 

 
Change To Particle Effect 1/2/3/4/5 
(Screensaver only) 

 
Press ókô or óKô key 

 
Use Alternate Shader Rendering On/Off 

   
Press ócô or óCô key 

 
Enable 3D Frustrum On/Off 

   
Press óbô or óBô key 

 
Enable 3D Node Projection Shadows On/Off 

   
Press ómô or óMô 
key 

 
Enable 3D Node Environment Mapping 
On/Off 

   
Press ótô or óTô key 

 
Enable Node Texture On/Off 

   
Press ófô or óFô key 

 
Enable Depth Fog On/Off 

   
Press ógô or óGô 
key 

 
Enable Wireframe Selection Mode On/Off 

   
Press óhô or óHô key 

 
Enable Spherical Mapping On/Off 

   
Press óiô or óIô key 

 
Enable Emboss Node Texture On/Off 

   
Press ó+ô key 

 
Increase Node Depth Coordinate  
(GraphML graphs only) 

   
Press ó-ô key 

 
Decrease Node Depth Coordinate 
(GraphML graphs only) 

   
Press 
ó1/2/3/4/5/6/7/8/9ô 
key 

 
Enable 
Phong/Bump/Toon/Gooch/Cloud/Lava/Marble
/Granite/Wood Shader On/Off 

   
Press ó0ô key 

 
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

3D
 application divided into 10 distinct groups. All of them are presented in the picture 

below (Graph Properties dialog): 
 
 

 

 
 

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

 
 
 
 
 

General 
 
 

 
 

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 
 

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

 

 
 

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: 
 

¶ 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. 

 

¶ 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. 

 

¶ 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. 

 

¶ 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: 
 

¶ 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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¶ 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: 
 

¶ 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. 

 

¶ 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. 

 

¶ Use applicationôs install directory for Render Image To File screenshots (default off) checkbox provides default 
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. 

 

¶ Use applicationôs install directory for MCL temporary file (in MCL folder) (default off) checkbox provides default 
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. 

 

¶ 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). 

 

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

 

¶ 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. 

 

¶ 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 Ą Tiled Layout checkbox in the Layout tabbed options pane window is checked as 
well. 

 

¶ 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. 

 

¶ 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. 

 

¶ 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). 
 

¶ 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 
 
 

 
 

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 bias 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 Ą 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. 
 
 

Rendering 
 
 

 
 

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: 
 

¶ 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. 
 

¶ 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. 
 

¶ 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. 
 

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

¶ 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. 
 

¶ 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) with the Render High Res Graph Image To File Asé option 
(please refer to Menu Ą 2D and Menu Ą 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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¶ 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). 
 

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

¶ 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: 
 

¶ 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. 

 

¶ 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: 
 

¶ 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). 

 

¶ 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). 

 

¶ 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. 

 

¶ 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. 

 

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

 

¶ 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. 

 

¶ 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. 

 

¶ 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. 

 

¶ 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. 

 

¶ Node Surface Image Texture (default off) checkbox provides selection of using a surface image texture to render all 
the nodes. Default one is the applicationôs icon, with more selections in the pull-down menu. The user can select 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 default image (the applicationôs logo). 
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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. 

 
 
 

 

 

 

 

 
 

Picture 17: Showcase of the Advanced GLSL Shaders available 
 

 
 
 

Image 
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MCL (Markov Clustering Algorithm) 
 
 

 
 

Picture 18: The MCL tabbed options pane window 
 

 

Option 1  Å  Inflation: 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  Å  Pre Inflation: 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  Å  Scheme: 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  Å  MCL Advanced Options: 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 
 
 

 
 

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. 
 

¶ 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. 
The Clear button clears the last folder selection. Default (an empty selection) folder is the programôs current running 
folder. 

 

¶ 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 
 
 

 
 

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: 
 

¶ 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 API. 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-
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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: 
 

¶ 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. 

 

¶ 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 Iterations (default off) 
checkbox with the OpenCL Iteration 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. 

 

¶ 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. 

 

¶ 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: 
 

¶ 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: 
 

¶ 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 
 
 

 
 

Picture 21: The Search tabbed options pane window 
 

 

Option 1  Å  Use Preset Search Sites: 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). 

#ô#ô#ô#ô#ô#ô##ô# 
Option 2  Å  Use Custom Search Sites: 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 
 
 

 
 

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): 
 

 

 
 

Picture 23: Showcasing 12 different 2D node shapes and 9 different 3D node shapes. 
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¶ 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). 

 

¶ 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). 

 

¶ 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). 

 

¶ 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. 

 

¶ 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. 

 

¶ 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). 
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Edges 
 
 

 
 

Picture 24: The Edges tabbed options pane window 
 
 
Option 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 
 

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

 

¶ 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 
 

¶ 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 
 

¶ 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 Ą Weighted Edges to find if the current graph has any associated weight 
information loaded). 
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Classes 
 
 

 
 

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

 
 

Option 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 
 

¶ 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 
 

¶ 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  
 

¶ 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 óSave Graphô options and 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. 
 

 
 

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

 
Options Group  1  Å  All Plot Checkboxes: Option 1 
 

Settings used to customize Expression data representation on the current plot: 
 

 

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

¶ 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. 

 

¶ 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). 

 

¶ 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. 

 

¶ 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.  

 

¶ 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 plotôs expression 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. 
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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): 
 
 

 
 

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 
 
 

 
 

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

 

Options Group 1 
 

¶ Render All Current Class Set Plot Images To Files Asé button provides functionality of multiple Render Plot 
Image To File Asé actions for all the 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). 

 

¶ Render Plot Images To File Asé button provides functionality of rendering 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). 

 

¶ Select Current Class Set (default óDefault Classesô) 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 associated Class colours for that Class Set. The main Class Viewer table will also be updated 
(please refer to Option 2 below). 

 

¶ 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). 

 

¶ 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 on the particular underlying columnôs representation: 
 

¶ 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. 

 

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

 

¶ 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 
 

¶ 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 óNo Classô selection is 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 refer to ƹƹ (Previous 
Class) and ƷƷ (Next Class) options). 

 

¶ ƹƹ (Previous Class) button provides backward navigation to the current Class selection. If no Class exists for the 
backward navigation to be carried successfully, the button is temporarily disabled. 

 

¶ ƷƷ (Next Class) button provides 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 5 and 6 
 

Class Viewer specific operations: 
 

¶ 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. 

 

¶ Export Table Asé button Opens the 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 
 
 

 
 

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

Option 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 
 

¶ 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 
 

¶ 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 
 
 

 
 

Picture 31: The Analysis Detailed tabbed options pane window of the Class Viewer window 
 
 

Option 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 


