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DAS (Direct Attached Storage)

NAS (Network Attached Storage)

SAN (Storage Area Network)
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l v Saw 5X performance .

» Los Alamos
NATIONAL LABORATORY
EST.1943

v Every processor since

2006 developed, simulated improvement in genetic modeling v Implemented on RoadRunner:

and produced with Panasas simulations that store, process, 7000 nodes - 28K core cluster +

storage systems calculate, index and search Infiniband 4X + 3PBs + 216GB/s
genetic research for global access of 10 and achieved 1.3 PF/s.

v’ Faster time to market due to with Panasas

5X simulation performance
improvement with Panasas

@_ﬂm.r/,va

v’ Faster and more accurate

design certification on the Boeing v' Panasas provided a 10X
787 — improved air flow performance improvement for
simulations at a cost reduction - weather modeling and hurricane

of over 90% from previous prediction.

methods with Panasas

=== CITADEL

Sy

BNP PARIBAS
X -

] o v' “Our ROI with Panasas was
v' Superior portfolio risk and about 8 hours.”

pricing analysis by running 100X

more simulations in the same

amount of time with Panasas
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Figure 4. Consolidation with the high-performance computing (HPC) parallel storage environment.
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Linux.SYS—CON.com Cover Story: Rapid Cluster Deployment

After building a number of clusters fram the ground up —ineluding one that made it to the Tep500 Supercomputer list — I decided to try a service that many vendors now
offar — having a system racked and stacked at the factory then shipped to us. Such a service saves a huge amount of tims, not te mention my back, not having te build
the cluster and cable all the equipment together. I've been a fan of well-cabled systems and have found the quality controf to be acceptable. The key compenent is the

pre-build requirements and verification before the system is built. This will ensure the system shipped is what is expected when it arrives at your front door. There can
still be a fair amount of cabling that has to be done once it arives, if you have a multi-rack configuration, but it's usually limited to plugging in the system’s power and
publie netwark.

Once this is done, the fun begins..

I've tried a few cluster distribution toolkits, and the one that works for me is the Rocks Cluster Distribution from the San
Diego Supercomputmg Center I came across the package in a simple Google search in 2002 and was immediately sold en
it. T use the term “sold” loosely since it's under an Open Source BSD-style license available for download and supported
by a broad range of technical pecple who answer most auestions on the Rocks user list. ['ve found suppert en the list to
be better than most cemmereial distributions, but this may be because there are over 500 registered systems on the
Recks Register.

Here's how simple it is — insert the boet D, complete a few screens worth of configuration data. and grab a coffee
because it's a fairly simple base installation. The Rocks solutien is extensible, with a mechanism for users and scftware

=]z

vendors to ensure customizations are correctly installed on the system at setup. The mechanism is called a Roll. '

The Rell typically consists of packages (RPMS/SRPMS/source) that have to be installed and scripts that are needed to ensure the packages are properly installed and
distributed on the cluster. The Rocks team has extensive documentation for the Roll developer in the user manual

Rocks 400 is a "cluster on a CD” et That is it contains all the bits and cenfiguration to build a cluster from “naked” hardware. The core OS bundled with Rocks is
CentOS 4, which is a freely downloadable rebuild of Red Hat Enterprise Linux 4. As a side note, in Rocks CentOS 4 is encapsulated as the "0S Rell” and this 0S Rell
can be substituted with any Red Hat Enterprise Linux 4 rebuild (eg. Scientific Linux } including the official bits frem Red Hat. Rells are used in Rocks te customize your
cluster. For example, the HPC Rell containg cluster—specific packages, such as an MPI envirenment for developing and running parallel programs. Two other examples are
the Ganglia Rell, which provides cluster—menitoring toels, and the Area1 Rell, which provides security tecls such as Tripwire and chkrootkit,

The Software
The core OS we used for the cluster in this article is GentOS 4.0 and the rolls we used to customize the cluster to our needs were the Compute Rell and the PBS Roll

frem University of Tromse in Norway.
The Hardware

& 1 - Front—end node — a Dell PowerEdge 2850 with dual 3B8GHz Intel Xeon EMB4T procescors and 4GB RAM
+ 48 - Compute nodes — Dell PewerEdge SC 14255 with dual 34GHz Intel Xeon EMB4T precessers, 2GB RAM and a Tepspin PCI=X Infiniband HCA card
+ 1 - Topspin 270 Infiniband chassis with modules
« 4 - Dell PowerGonnect 5324 Gigabit Ethernet switches
& 1 - Panazas Storage Cluster with one DirectorBlade and 10 SterageBlades
« 2 - Dell 18-inch racks
Start the build process *=*time 0:00.00+%
Setting up the front-end:
- Insert Compute Rell and boot the system
- Select th kemel ganglia, base, java, and areabl as the rolls to install
- Select "Yes” for additicnal rell
— Insert CentOS disk 1
— Select “Yes” for additicnal roll
- Insert CentOS disk
~ Select "Yes” for additicnal rell
- Insert PBS roll
- Select "No” for additional rells
= Input uata on the conflguratlon sereen (eg, fully gualified domain name, root passwerd, [P addresses)
~ Select "Disk Druid” to create partitions
— Create/partition extd 64GB
- Greate swap partition 4GB
- Create/export partition G4GB
— Insert CDs as requested to merge them into the distribution

The mest impertant step..grab a mocha and enjey it while the install runs.

After the—front end installation completes, the site—specific customization of the front-end starts. The base installation of CentOS 4.0 x86_64 has the 26.9-505ELsmp
kernel and we need the 26.9-11ELsmp for many of the packages that will be included with our cluster. Below we'll describe how we do this key upgrade then continue

with many package and meunt peint customizations.

n

http://linux.sys-con.com/node/193368?page=0,1
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55

Time for Panasas Integration
The Panasas Storage Cluster
arrived in three boxes on one
pallet. From the time | clipped the
first band on the pallet to having
the system fully operational was
only 1 hour 55 minutes. Here's
how the process went.
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