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Introduction 
 

After the completion of the first draft of the human genomic sequence, genome 
annotation plays an essential role in Human Genome Project. One powerful approach 
of genome annotation is based on observation of similarities between the DNA 
sequences and the Expressed Sequence Tags (EST database). The accuracy of the 
annotation can be increased as the information content in the EST database grows.  
However, the computational complexity due to large genomic sequences will also 
exponentially grow up that limited computing resources may be a big challenge for 
both biologists and IT people. The concept of Grid Computing extending the original 
ideas of Internet to share widespread computing power, storage capacities, and many 
other computing resources thus is a very promising solution to this challenge. 
 
What is CRASA? 
 

Complexity Reduction Algorithm for Sequence Analysis (CRASA) [1] is a 
homology based utility tool for the annotation and analysis of large genomic 
sequences. CRASA is implemented in the parallel computing manner and is written in 
C and FORTRAN programming languages with the MPICH library. The tool is 
developed and maintained under the collaboration by Academia Sinica Computing 
Centre (ASCC) and Institute of BioMedical Sciences (IBMS).     
 
Grid Test bed 
 

This project just tackles the problem of limited local computing resources faced 
by most scientists for their large-scale (CPU time and/or storage consuming) 
computing. The Grid test bed is a Globus Toolkit v2 (GT2) [2] enabled environment 
that is based on the existing PC clusters at ASCC. The CRASA programs should be 
written with GT2 and MPICH-G2 libraries to guarantee the parallel computation on 
the Grid environment. Therefore it provides the capacity for annotating the large 
genomic sequences on remote machines while local computing resources are limited. 

The end-users can submit their CRASA-job tasks from the CRASA portal and 
then these tasks are distributed to different GRAM servers on, say, two different 
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domain PC clusters that allocate available Grid computing resources for the 
computing on the test bed. The GRAM server is installed on the front-end node of 
each cluster for checking the Certificate Authority (CA), communicating with the 
local resource managers, and staging the data among the Grid environment (via 
100-MB Eithernet connection). 

The Bio Cluster, one of the two clusters, a 64-nodes PC cluster, in which each 
node has one AMD K7 1.2 GHz CPU, 512 MB memory, 120 GB local storage, and 
the RH Linux 7.3 OS is primarily dedicated to bio-computing applications. And the 
ApGrid Testbed, the other PC cluster with 16 nodes, each of which has one Intel P3 
500 MHz CPU, 512 MB memory, and the RH Linux 7.3 OS is specifically working as 
a partnership for Grid computing in the Asia Pacific region (Ap Grid) [3]. 
 
Demonstration of CRASA on Grid Environment 
 

The demonstration briefly shows four stages for a CRASA-job task on the test bed: 
 
1. Pack the input data (the query DNA sequence, CRASA executables, and 

configuration files) into a sandbox. 
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2. Copy the input data from the CRASA portal to each of the GRAM servers by 

using “globus-url-copy”. 
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3. Run a parallel MPICH-G2 task across two computing clusters (Bio Cluster and 

ApGrid Testbed) of different domains located separately at ASCC. 
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4. Return the output data from one of the GRAM server back to CRASA portal and 

display the result. 
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