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1 Project Executive Summary 
 

The Grid Analysis and Display System (GrADS) is an essential tool used at NASA for easy 
access, manipulation, and visualization of Earth science data. Because previous experiments 
have shown that it is sensitive to data access latency delays, this project’s goal was to 
determine if that performance could be improved through recompiling GrADS with larger 
TCP window sizes, and implementing a YottaYotta storage solution.   

 
Unfortunately, however, the YottaYotta portion of the test could not be implemented 
because the GrADS client/server architecture presupposes that remote data is available only 
to a remote GrADS server. Thus, the data pre-fetching features of the YottaYotta storage 
solution are not beneficial.  Furthermore, while we were able to demonstrate and measure 
decreased GrADS performance as a function of increased data latencies, in both simulated 
and real environments, we were unable to demonstrate an improvement in that performance 
as TCP window sizes increased, even when increasing round trip delays to as high as 350 
msec. 

2 Introduction 
Description of the Company/Organization 

 
This project was done at the NASA Goddard Space Flight Center (GSFC), with support 
from the NASA Center for Computational Sciences (NCCS). NASA GSFC, located in a 
Maryland suburb outside of Washington DC, is home to the Nation’s largest organization of 
combined scientists and engineers dedicated to learning and sharing their knowledge of the 
Earth, Sun, Solar System, and Universe. The NCCS is dedicated to providing scientists and 
engineers with the supercomputing resources and simulation tools needs to carry out critical 
NASA missions, and to make new scientific discoveries for the benefit of humankind. 

 
Project Background 
 
The Grid Analysis and Display System (GrADS) is an essential tool used at NASA for easy 
access, manipulation, and visualization of Earth science data. Previous experiments have 
shown that it is sensitive to data access latency delays. Yet there is a real need to use GrADS 
in applications where data and compute resources are located far apart. The objective of this 
project was to develop technologies for improving performance for applications such as 
GrADS, when they need to operate in large latency environments. In particular, the project’s 
goal was to measure performance improvement that could be gained for GrADS in a wide 
area data environment through recompiling GrADS with larger TCP window sizes and 
implementing a YottaYotta storage router solution to improve link utilization. An additional 
test was also done to see what performance improvements could be gained by implementing 
a high-speed low-latency solid state disk. 
 
GrADS has a programmable interface that allows for sophisticated analysis and display 
applications. This programmable interface was used to develop scripts to run test scenarios. 
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A typical example GrADS output display from one of these test scenarios is displayed 
below. 

 
 

3 Project Overview/Description 
 

The DICE sites involved were the NASA Goddard Space Flight Center (GSFC) and the 
DoD Aeronautical Systems Center (ASC). Hardware systems used at NASA GSFC were: 1) 
GrADS server: nccsanc1, 2) GrADS client: marblesfs0, 3) DDN Storage. The system used 
at the DoD ASC site was: Remote GrADS client: spirit. The following NASA GSFC 
components were added over the DICE baseline: 1) NistNet Delay simulator hardware: 
Linux server, 2) NistNet Delay simulator software, 3) ViON Hyperstor RAM-based disk, 4) 
GrADS compilation system: RedHat AS2.1. 

4 Project Goals 
 
The challenge and focus area 
 
This project's goal to enable high performance GrADS data visualization in a wide area 
distributed data environment directly impacts the issue of data access in the DICE challenge 
area "Remote Visualization." Optimizing TCP window size to improve visualization 
performance addresses issues of parameter tuning for efficient data transfer in the challenge 
area "Parallel IO Over Long haul Pipes." Proving that the DICE YottaYotta enabled caching 
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