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1. INTRODUCTION

This document gives an overview of a range of tools that are used in 2D visualization. It is mainly focused on tools that could potentially be used in the context of bibliographic corpora analysis by visual means. 
The document is organized in three main sections. 
Section 2 gives an outline of the application domain considered

Sections 3 – 6 present a selection of the main tools that represent the  state of the art in the field.

Section 7 concludes with a concise report on the main findings and recommendations.
2.  BIBLIOGRAPHIC ANALYSIS USING VISUALIZATION TECHNIQUES
In this section we provide a brief outline of the domain for which the visualization tools below are applicable. 
Traditionally bibliographic analysis was carried out through the use of Boolean based keywords searches. In Biovista’s BioLab Experiment Assistant (BEA) [2] software, a new paradigm is introduced in which a user can visually analyze a corpus dealing with entities. In such an environment proper visualization techniques are of paramount importance since they allow a user to accurately and productively acquire its target set of articles from massive corpora.

A widely used approach in visualizing concepts contained within atomic items in corpora is the use of weighted graphs. The weights in most cases are the outcome of statistical analysis of affinity within concepts, such as similarity indices etc.

Within this scope the remainder of the document outlines technical capabilities of major visualization libraries that could be used for the above named purpose.

3.  yFILES
3.1 Overview.

yFiles is a Java class library that provides algorithms and components enabling the analysis, visualization, and the automatic layout of graphs, diagrams, and networks[1]. yFiles is a commercial product.

3.2 Component structure 
The yFiles libraries are divided in three main parts which while they remain independent (feature a clear layer of functional separation) they can be interchangeably combined to provide the user with a complete class library for both the representation and visualization of graphs and networks. Its main components are:

· yFiles Basic: yFiles Basic contains essential classes and data types for graph analysis tasks. It ensures the highly efficient implementation of advanced data types such as graph and priority queue. Furthermore, it makes available a wide variety of graph and network algorithms which in turn form an indispensable toolkit for a range of network analysis tasks.
· yFiles Viewer: yFiles Viewer builds upon the Basic package. It offers you a powerful graph viewer component, which is showcased in the yEd Graph Editor application and other Swing-based GUI elements. Other impressive features of the Viewer package are its ability to support diverse graph formats (GML, YGF, JPG, GIF) and its excellent printing capabilities.
· yFiles Layout: yFiles Layout also builds upon the Basic package. It offers a perfect suite of graph layout algorithms, which deliver you unrivaled opportunities. Diverse layout styles including hierarchic, orthogonal, or circular are provided as easy to integrate components that can be configured programmatically to suit most layout demands. In addition, yFiles provides edge routing algorithms that make it possible to easily route edges into existing diagrams. The different layout styles also now include several incremental algorithms, for example incremental hierarchical layout.

3.3 Main Application Domains

yFiles provides a user  with the essential building blocks for Java applications that are needed to analyze, visualize, edit, or automatically draw graphs, diagrams, or networks.  According to the manufacturer, application domains in which yFiles has been used include: 

· biochemical network analysis and visualization

· business process modeling

· data mining

· database management and modeling

· network management

· social networks

· software engineering

· workflow management

· WWW visualization

· visual programming

3.4 Example Output
The following is a sample of output capabilities of yfiles.
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Figure 1 yFiles Examples

Large graphs (containing tens of thousands of nodes) are possible. These can be annotated in a variety of ways and at the same time a variety of layout algorithms are available to the programmer.

Layout quality depends on the amount of time allocated programmatically to yfiles for the calculation of the optimal positioning and minimal overlaps.
4. Tom Sawyer

4.1 Overview
The Tom Sawyer (TS) product family enables the user to develop graph and network analysis applications. As with yFiles it provides a variety of tools required for the representation and visualization of complex graphical information. The Tom Sawyer range of tools, provide quite sophisticated clustering, graph traversal, path analysis, dependency analysis, impact analysis, network analysis and other high-value functions that can help “improve analytic decision making”.

4.2 Component Structure

The TS libraries are, in similar style to yFiles, divided in three main logical parts. These can be combined to provide the user with a complete set of tools for both the representation and visualization of graphs and networks. Its main components are:

· Tom Sawyer Analysis: This class library provides the user with the ability to represent graphs and networks in a non visual manner. They are the cornerstone structures used in graph representation as well as defining fundamental operation on such sets.

· Tom Sawyer Visualization: The Tom Sawyer Visualization class library enables you to develop graph visualization applications quickly and efficiently. It provides the means for creating applications with sophisticated graph display, viewing and editing technologies presented in an eye-catching, intuitive graphical user interface. You can customize both the display and the interactive behaviors of an application using industry standard components, such as toolbars, menus and mouse-event handling. 

· Tom Sawyer Layout: The Tom Sawyer Layout component adds scalable graph layout capabilities to your applications. Graph layout technology reveals complex relationships in data by automatically computing diagrams. These diagrams expose the underlying graph structures as well-organized drawings that you can immediately understand. And because the technology is portable and flexible, you can easily integrate it with your own database, display and graphics software.

4.3 Main Application Domains

According to the manufacturer, main application domains of the product include: 

· biochemical network analysis and visualization

· process modeling

· development and representation of  social networks

· software engineering

· workflow management

· visual programming

· bibliographic Analysis

5. JGraph

5.1 Overview

The core JGraph library is a feature-complete Java Graph Visualization component designed for maximum flexibility and small jar size. 100% pure Java, JGraph has been used in thousands of applications world-wide, both rich client and server-side.
JGraph is a feature-rich open source graph visualization library written in Java. JGraph is written to be a fully Swing compatible component, both visually and in its design architecture.JGraph provides a range of graph drawing functionality for client-side or server-side applications. JGraph has a simple, yet powerful API enabling you to visualize, interact with, automatically layout and perform analysis of graphs

Graph visualization is based on graph theory.

5.2 Component Structure

JGraph follows a single component architecture at a conceptual level but it logically divided in several packages.

There are three separate packages available in JGraph.
The main package is JGraph itself which comprises the basic JGraph swing component. The following packages make up the rest of its functionality:

	Java Package Name
	Functionality 



	org.jgraph
	Basic JGraph class 

	org.jgraph.event
	Graph Event Models 

	org.jgraph.graph
	Graph Structure and nodes 

	org.jgraph.plaf
	Graph UI delegate component


	org.jgraph.util
	General purpose utilities


5.3 Main Application Domains
According to the creators, the main application domains are:

· Process diagrams, workflow and BPM visualization, flowcharts, even traffic or water flow. 

· Database and WWW visualization, networks and telecoms displays, mapping applications and GIS. 

· UML diagrams, electronic circuits, VLSI, CAD, financial and social networks and data mining. 

· Biochemistry, ecological cycles, entity and cause-effect relationships and organizational charts. 

5.4 Example Output

The following are screenshots of the JGraph tool.
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Figure 2 JGraph Examples

6.  JViews

6.1 Overview

 JViews from ILOG[4] is a range of tools that allow a user to visually represent several and in many cases quite different domains. These vary from map viewing, to organizational charts as well as Gantt Charts and bar charts. It is not limited in 2D visualization but has 3D support as well.
6.2 Component Structure.

JViews is comprised of the following 4 libraries:

ILOG JViews Diagrammer
JViews Diagrammer is a comprehensive set of Java components, tools and libraries for creating diagram-based editing, visualization, supervision and monitoring tools.JViews Diagrammer offers variety of tools for Java developers. Examples include:
· A high-level model-based diagram component that includes diagram supervision and modeling capabilities

· A point-and-click editor, Diagrammer Designer, that accelerates diagram configuration through visual tools. 
· Pre-built diagram editors, including a business process modeling notation (BPMN) editor and a drawing editor, delivered with source code.

· A complete software development kit (SDK), that allows the user to extend the diagram component.

The extensive graph layout capabilities of JViews Diagrammer empower allow the user to create a fully customized diagram layout. Features include a series of advanced graph, link, and label layout algorithms that stay clean and readable - even at design time.

JViews Maps

ILOG JViews Maps provides the tools for adding essential interfaces to Web-based displays. the user can quickly deploy accurate, functional maps that power critical Java monitoring applications. It includes a complete API for map readers; projections; load-on-demand; and a MapBuilder tool for configuring maps. Custom graphic objects represent underlying business objects. Objects are shown in correct geographic positions. An SDK lets the user to manage maps in Java, and display georeferenced graphics objects atop maps.

According to the manufacturer, its main Features include include: 

· Georeferencing for easy placement of assets in proper locations 

· Multiple projections that support the most popular methods of projecting the earth's surface 

· Mix-and-match vector and raster data in the same map 

· Native support for common map formats 

· Load-on-demand for efficiently handling very large sets of map data 

· Connection to the popular Oracle Spatial Map server 

· MapBuilder, an editor for defining map data used in applications 

· Complete customization of all map features and all objects atop a map 

· Multiple Web-deployment options, including Java clients and thin DHTML clients 

· Map readers for standard and commercial data formats including Oracle Spatial, ShapeFile, MID/MIF, DTED, CADRG, GeoTIFF, GIF and JPEG 

JViews Gantt

JViews Gantt is a complete set of Java components, tools and APIs for viewing and editing schedules. JViews Gantt also includes JViews Charts, allowing the user to display any type of chart. 
JViews Gantt includes resource and task-oriented views, as well as resource load charts. Comprehensive editing and viewing features provide complete display control. A load-on-demand mechanism accommodates very large data sets. Printing options expedite hard copies. 
Its  Gantt's chart Designer tool lets the user personalize Gantt charts using a point-and-click editor. A comprehensive SDK, with powerful APIs, is also included. It implements a Swing-like model view controller (MVC) architecture, providing clear separation between data and its screen representations. 
The data model is completely open and extensible, allowing it to connect with any other application component. Notifications are automatic and transparent - when the data model changes, views are updated; when the user interacts with views, the model is changed.

An XML extension called Schedule Data eXchange Language (SDXL) can be used to serialize Gantt and schedule charts -- this is particularly useful for displaying and interacting with Gantt charts while disconnected from the scheduling application. Users can transfer an SDXL document, work offline, then upload the document to the application when reconnected. It can also exchange scheduling data with other programs -- XSLT can be used to translate XML-based scheduling languages to SDXL and vise-versa. 

ILOG JViews Charts

JViews Charts provides complete support for Web-based charting including the incorporating of charts into Web GUIs. JViews Charts offerss dynamic, interactive charts to Web GUIs without compromising usability or performance. It is highly customizable, a full complement of custom parameters makes charts look and behave as users want. Parameters include: 

· Linear or logarithmic scales 

· Multiple axes, flipped axes, swapped axes 

· Smart tick mark labels that don't overlap 

· User definable grids and scales. 

· Labels on data points, user-definable data point markers 

· Legends to describe charts 

· Behaviors for pan, zoom, edit, pick and more 

· Render the data in 2D or 3D 

· "Video" zooming, "magnifier lens" zooming, "tooltips" and more 

· Even end users can customize their displays 

JViews Charts supports DHTML clients as well as traditional Java clients. Applications can drive both types of displays -- using the same data model to drive both displays at the same time. All charts are available as Java Server Faces (JSF) that make interactive Web charts easy to build. These charts, available as both DHTML and SVG clients, leverage AJAX concepts for greater interactivity and reduced roundtrips to the server.
7. FINDINGS

While all the products featured above are of an extremely high standard fro the purpose of visual bibliographic analysis, it is our view through empirical evaluation that yFiles has a cutting edge over its competitors. This is mainly so due to the following:

· Small class library footprint. This makes light application client smaller in size.

· Modular design of its architecture. All of its component can be used with either custom structures or combined with the ones provided by the class libraries.

· Ability to deal with very large graphs in an efficient manner.

· Customizable quality of the results of its layouters depended on time available.

· Direct output support for GML  as well as the integration and serialization of custom structures as part of the graphs.

· Straight forward design of class libraries.

· Support for grouping of nodes.

Tom Sawyer follows a close second meeting most of the above advantages of yFiles but does so in a slightly more complicated way. It is also not as economically efficiently as yFiles for the provision of the same level of Functionality.

JGraph lacks several major capabilities especially in terms of layouting as well as exporting capabilities. It also does not support nesting of nodes. It does though presents the advantage of the smaller footprint of the featured components and is an open source tool.

Finally JViews provides tools to cover a very wide range of applications but most of its component lack the depth of its competitors which remain highly focused to just  the area of graph and network representation and visualization.
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