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Abstract—This paper describes the motivation and capabilities 

of SAGE- the Scalable Adaptive Graphics Environment- a 
middleware and software client for supporting ultra resolution 
collaboration and visualization. 
 

Index Terms— collaboration, graphics, supercomputer 

I. INTRODUCTION 

Science and engineering communities are transitioning to 
instrumentation that produces greater volumes and varieties of 
data that are almost immediately available and collaborations 
that are increasingly international and trans-disciplinary. At 
the same time increased depth of understanding is vital to 
study complex phenomena; hence, a central challenge 
becomes the ability for people involved in these endeavors to 
manage the onslaught of increased scale and complexity in 
their work. 

 
In the past few years there has been increasing adoption of 

high-resolution displays in a number of disciplines such as 
geoscience, atmospheric science, astrophysics, and bioscience. 
This is due in large part to two factors: the need of these 
disciplines to have visualization “instruments” that are well 
matched to handle the volume and resolution of the data they 
are collecting, and the increased affordability of what was 
once considered high-end display, computing and networking 
technology. 

 
Over the past five years, we developed and deployed the 

OptIPlanet Collaboratory [1], a persistent cyberinfrastructure 
for global-scale, distributed visualization within a network of 
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over thirty ultra-resolution tiled displays (many over 100 
million pixels).  We call these networked tiled-displays 
OptIPortals as the research was based on the outcomes of the 
NSF OptIPuter project [2].  As part of the OptIPlanet effort, 
we provided project partners with the middleware and 
application environments needed to create ultra-scale 
visualizations through the combination of OptIPortals and 
distributed, high-performance computing.   OptIPlanet 
technologies support large-scale visualization activities in 
biomedical imaging, meteorology, geological imaging, 
materials sciences, digital cinema and education [3, 4]. 

 
This paper will provide the motivation behind the OptIPuter 

model for supporting Cyber-enabled scientific discovery and 
introduce the reader to the capabilities of SAGE- the Scalable 
Adaptive Graphics Environment- a middleware for supporting 
collaborative visualization on OptIPortals. This paper is not 
intended to provide the architectural details of SAGE- those 
are available from other related papers [5,6]. Furthermore the 
SAGE software, including full source code, user manuals, and 
example applications can be downloaded from 
www.evl.uic.edu/cavern/sage. 

Figure 1: 100 megapixel OptIPortals at the University of Illinois at 
Chicago, and the University of Michigan 

II. BACKGROUND 
In scientific or information visualization the scale of the data 
determines the technological approaches one must use in order 
to work with the data. For example, for small datasets that can 
easily fit in the memory of a desktop computer it is possible to 
create real-time interactive visualizations using modern video 
game graphics cards. However, as data volume surpasses what 
can be stored on a personal disk drive these same  
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