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What is the ShaRCS Program?

üA collaborative effort of UC CIOs and VCRs to 
realize benefits of creating a world-class UC 
Research Cyberinfrastructure

üAn HPC resource that is managed through 
UCOP for researchers from the ten UC 
campuses and Lawrence Berkeley National Lab

üA 2-year pilot program to 
¸ Demonstrate operational feasibility

¸ Learn to effectively operate systemwide resource

¸ Improve the program services

¸ Develop a sustainable funding model



The Pilot Clusters
üDesigned to run a wide range of high-performance applications

üTwo virtually identical Linux clusters: Mako (N) located

at UC Berkeley and Thresher (S) at UCSD/SDSC

¸ IBM iDataplex systems, aggregate 2 * (21 TF/ 6.4 TB)

¸ Intel Nehalem quad-core 2.4 GHz processors

¸ Each cluster has 272 dual-socket nodes, each node w/ 

24 GB DRAM (3 GB/core)

¸ Low-latency QDR InfiniBand interconnect 

Å Lustre Parallel File System

Å Each site has 110 TB usable, w/ 3.5 GB/s I/O rate 

Å Connected directly to Infiniband QDR fabric

Å NFS Storage for home directories

Å Each site has 75 TB usable storage

Å BlueArc Titan 3210 with 3 controllers, 96x1TB SAS disks

Å Local filesystem snapshots & data replication between sites

Å Home directories NFS-mounted across dedicated CENIC link 

and visible to compute nodes on both clusters.
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Cluster Overview - Technical 

Architecture Principles

ü Build a balanced HPC system suitable for broad scientific uses

ü Create a consistent user experience across systems

Å Identical use policies, administrative practices, and help mechanisms

Å Binary compatible

ü Design with future requirements in mind

Å Shared file systems

Å Metascheduling capability

ÅMutual disaster recovery

Å Future expansion of compute or storage

ü Respect local practices

ÅOperational practices at the two sites can differ as long differences are 
transparent to users
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Cluster Software
System Software
Centos 5.x operating system

Cluster Resources Moab job scheduler

Torque Resource manager

Gold Banking Software

Environment Modules

Programming & Compilers
Intel Fortran and C++ compiler (11.1.072)

GNU compilers 4.1.2

Portland Group C/Fortran compiler (10.9)

Openmpi (1.4.2) based on Intel/GNU/PGI

Python 3.1.1 and many scientific modules

Libraries
Intel Math Kernel libraries (BLAS & LAPACK)

FFTW (Fast Fourier Transform)

X11 libraries

GNU scientific libraries

ATLAS, GotoBLAS, LAPACK

HDF4/HDF5

NETCDF 3.6.3 & 4.0.1

Debuggers
Allinea DDT (64 tokens)

Commercial Applications
Amber ïMolecular Dynamics Package

Q-Chem ïab initio quantum chemistry

VASP - Vienna Ab-initio Simulation Package

PAUP - Phylogenetic Analysis Using Parsimony

Matlab ïNumerical computing environment

Gaussian ïElectronic structure program (Thresher 

only)

Open source Applications
MEEP ïFDTD SW to model electromagnetic sys. 

Octave ïLanguage for numerical operations.

Q-Chem ïab initio quantum chemistry

R ïLanguage for statistical computing

Bio-Informatics Packages
Hmmer ïHidden Markov models Package

MyBayes ïBayesian inferance of Phylogeny

Velvet  - de novo genomic assembler

Mosaik ïReference guided assembler

Raxml - Phylogenetic Analysis Using Parsimony

Data Transfer Tools
NERSC HPSS tools (htar/hsi)

Bbftp, bbcp



Pilot Users and Usage

üPilot users selected from nominations by campus 
VCRs

üCurrently support 23 systemwide projects (155 
users) representing a wide range of disciplines

¸ Users assigned to mako or thresher, but can cross over

üSystems in production for over 1 year

üPositive feedback from users in user survey

üSystems well-utilized while maintaining good 
turnaround time 



Utilization/Wait Times (mako)



Beyond the Pilot to a Sustainable Program

ü Systemwide ShaRCS Oversight Committee (srcs.ucop.edu 
/oversight.php) reviews pilot and recommends path forward

üRecommendation that ShaRCS transition to ñcondoò model 
with funding contributions from stakeholders

üPIs use grant/start-up funds to purchase condo nodes
¸ PI gets equal or greater compute time commensurate w/ purchase

¸ Scheduling policies assure access to PIôs purchased nodes, while 
allowing flexibility for larger jobs and using idle cycles

ü3-year lifecycle for nodes (baseline; may be increased)

¸ Can ship nodes to PI at end of condo life, if requested 

üSome home area storage for free (more can be purchased)

üShaRCS has seed nodes for utilization and rapid start-up


