CCLS High Performance Computing Resources
Mike Wong, CCLS Staff Researcher

A cluster

— Multiple computers that work closely
together such that they can be viewed
as a single computer.

— Network accessible
— Small physical footprint

CCLS Applications include

— Gene functionality searches
e.g. Interproscan

— Gene similarity searches (homology)
e.g. WU-BLAST/Clustalw

— Species genetic similarity (phylogeny)
e.g. PAUP/Phyllip/MrBayes

For more information see:
http://ccls.lab.sfsu.edu/cluster
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CCLS Cluster
Computing Program

Purpose :

— To support education and research in
computational biology by providing access to
equipment and training necessary for high-
performance cluster computing (HPCC)

CCLS HPCC DELL
Technical Specifications

— 40 CPUs Intel Xeon 2.0 GHz

— 40 GB RAM

— 4.0 Terabytes storage

— Gigabit Ethernet

— Dell PowerEdge and Apple XServe technology

CCLS Instructional Cluster (not shown)

— Provides an educational environment where
biology and computer science students can get
hands-on experience with clusters

— Isolated from HPCC research cluster
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CCLS HPCC
Early Contributions and Results

CCLS HPCC serves

— 9 research projects from
— 6 research labs in

— 3 departments

— ...and is expanding!

CCLS HPC cluster and
Instructional cluster
provide a rich
environment for biology
research and education

CCLS Usage Report (via Ganglia) during an experimen  t

to find genes responsible for observed behaviors

AR
s ""u..

er A
g
i $1|; :,g'

in flies

SAN FRANCISCO
STATE UNIVERSITY



CCLS Cluster is a Complete
Solution for Users

Online documentation

— Cluster specifications

— Acceptable use policy

— Access request web form

— Software installation policy

— Software installation request web form

Staﬂ: aSSIStance avallable Vla Users can request access via a web form
e-mail, phone, or by appointment

— Training on developing software for parallel computing

— CCLS staff can deliver custom software, at the discretion of staff

Top Google search hit for phylogeny research with PAUP
on Dell hardware [search: paup dell]



How does CCLS staff provide
equitable use of the cluster?

« Management and Policy

— Acceptable use policy
» Informs users how to responsibly use the cluster, discouraging abuse
» Sets the expectation that admin will kill resource-locking jobs
» Sets the expectation that admin will ban repeatedly abusive users

— Mandatory consultation with CCLS staff
» User receives training on how to use the cluster
» CCLS Staff evaluates the impact of the research on the cluster
» CCLS Staff collaborates with the user to develop an execution plan

— Vigilant monitoring of cluster health by CCLS staff
* Monitors autogenerated reports from cluster
* Investigates reports of slow-running processes and other problems
» Monitors and maintains cluster health

 Technology
— Cluster configured for “Fair Share scheduling”
— CCLS staff writes fair, low-impact scripts for common tasks



Cluster Users and Research

Math

Beck Group

Computational Methods of Lattice Point Enumeration

Latin Rectangle Enumeration

Bio

Desjardin Lab

Characterizing the Evolution and Systematics of Mycenoid Fungi

Smith Lab

Identifying Genes for Social Behavior in Native California Ants

Purpose and Function of Dicistronic Genes in Drosophilids

Characterizing Common cis-acting Elements in Genes

Spicer Lab

Characterizing Nasal Mite Taxonomy, Systematics, and
Cospeciation

RTC

Stillman Lab

Gene Homology Searches to Understand Porcelain Crab Physiology

Edwards Lab

San Francisco Estuary delta smelt study using individual-based
model simulations




