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Figure 4. Consolidation with the high-performance computing (HPC) parallel storage environment.

NSLUILARL—SDFI R

Ay —5EFT 4 ARFERAR—ZADEFHIZL TR

B REEDL AT LIZRLT300% D HEEM L

RYa—LH A X FIAHEEZZRRKDR) 12— LY A XH16E 12 E

IT@Intel White Paper Intel Information Technology High-Performance Computing November 2009
High-Performance Computing For Silicon Design Ar—=5T NNV AT LXK K &1t




VAT LD

@ Print Story

(=[=] = )

Clese Window

Print Story

Linux.SYS—CON.com Cover Story: Rapid Cluster Deployment

After building a number of clusters from the ground up —including one that made it to the Top500 Supercomputer list — I decided to try a service that many vendors now
offer — having a system racked and stacked at the factory then shipped to us. Such a service saves a huge amount of time, nat ta mention my back, not having to build
the cluster and cable all the equipment together. I've been a fan of weli-cabled systems and have found the quality control to be aceceptable. The key component 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 arrives, if you have a multi-rack configuration, but it'’s usually limited to plugging in the system’s power and
public netwark.

Once this is done, the fun begins..

I've tried a few cluster distribution toolkits, and the ene that werks for me is the Reeks Cluster Distribution from the San
Diego Supercemputing Center. [ came acress the package in a simple Geogle search in 2002 and was immediately sold on
it. T use the term "sold” loosely since it's under an Open Source BSD-style license available for download and supported
by a bread range of technical pecple whe answer most questions on the Rocks user list. ['ve found suppoert on the list to
be better than most commercial distributions, but this may be because there are ever 500 registered systems en the
Recks Register.

Here's how simple it is — insert the boot CD, complete a few screens worth of configuration data, and grab a coffee
because it's a fairly simple base installation. The Recks solution is extensible, with a mechanism for users and software
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/scurce) that have to be installed and seripts that are needed te ensure the packages are properly installed and
distributed on the cluster. The Rocks team has extensive decumentation for the Roll develeper in the user manual.

Rocks 400 is a "cluster on a GD” set That is it contains all the bits and configuration 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 to customize your
cluster. For example, the HPC Rell contains cluster—specific packages, such as an MPI envirenment for develeping and running parallel programs. Twe other examples are
the Ganglia Roll, which provides cluster—menitoring tools, and the Area51 Rell, which provides security toels such as Tripwire and chkrootkit.

The Scftware
The core OS5 we used for the cluster in this article is CentOS 4.0 and the rolls we used to customize the cluster to our needs were the Compute Rell and the PES Roll
from University of Tromso in Norway.

The Hardware

+ 1 - Front-end nede — a Dell PowerEdge 2850 with dual 36GHz Intel Xeon EMBAT precessors and 4GB RAM
« 48 - Compute nodes — Dell PowerEdge SC 14255 with dual 34GHz Intel Xeon EMB4T processors, 2GB RAM and a Tepspin PCI-X Infiniband HCA card
« 1 - Topspin 270 Infiniband chassis with modules

« 4 - Dell PowerConnect 5324 Gigabit Ethernet switches

« 1 - Panasas Storage Cluster with one DirectorBlade and 10 StorageBlades

« 2 - Dell 19-inch racks

Start the build precess *=time 0:0000+==

Setting up the front-end:

- Insert Compute Rell and boot the system

— Select hpe, kernel, ganglia, base, java, and area51 as the rells to install

- Select "Yes” for additicnal roll

- Insert CentOS disk 1

- Select "Yes” for additicnal rell

- Insert CentOS disk 2

- Select “Yes” for additicnal roll

- Insert PES roll

~ Select "No” for additional rolls

- Input data on the configuration sereen (eg. fully qualified domain name, reot passwerd, [P addresses)
- Select "Disk Druid” to create partitions

- Create/partition extd 64GB

— Create swap partition 4GB

- Create/export partition 64GB

— Ingert CDs as requested to merge them into the distribution

The most important step.grab a mocha and enjoy 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_G4 has the 26.9-505ELsmp

kernel and we need the 26.9-11ELsmp for many of the packages that will be included with cur cluster. Below we'll describe how we do this key upgrade then continue
with many package and meunt peint customizations.

mn

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

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.,

4858/ —F
INnfiniBand
Panasas

Ry FO=D2AA1 v F
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ACTIVESTOR™ PARALLEL STORAGE POWERS
THE FIRST PETAFLOP SUPERCOMPUTER AT
LO% ALAMOS NATIONAL LABORATORY

CASE STUTIY | FEERLIARY 200

CASE STUDY-
Panasas Parallel Storage Powers the World’s First Petaflop Supercomputer

HIGHLIGHTS

First Petaflop Supercomputer

#1 on the Top-500 list in 2009
Over 3,250 Compute Nodes
Over 156 /O Nodes

Ower 12,000 Core Processors
Hundreds of Thousands of Cell
Processors

Panasas Parallel Storage Solutions
100 Panasas Storage Shelves

2 Petabytes Capacity

55 GB/s Throughput

Throughput Scales Linearly with Capacity
Non-Stop Availability & Simple to
Deploy

ACTIVESTOR™ PARALLEL STORAGE POWERS
THE FIRST PETAFLOP SUPERCOMPUTER AT
LOS ALAMOS NATIONAL LABORATORY

CASE STUDY | FEBRUARY 2010

ABSTRACT

Scientists want faster, more powerful
high-performance supercomputers to
simulate complex physical, biological, and
socioeconomic systems with greater realism
and predictive power. In May 2009, Los
Alamos scientists doubled the processing
speed of the previously fastest computer.
Roadrunner, a new hybrid supercomputer,
uses specialized Cell coprocessors to propel
performance to petaflop speeds capable of
more than a thousand trillion calculations
per second.

One of the keys to the project’s success was the
need for a highly reliable storage subsystem
that could provide massively parallel I/O
throughput with linear scalability that was
simple to deploy and maintain. Los Alamos
National Laboratory deploved the Panasas
ActiveStor Parallel storage to meet the
stringent needs of the Roadrunner project.
Panasas provides scalable performance
with commodity parts providing excellent
price/performance, scalable capacity and
performance that scale symmetrically with
processor, caching, and network bandwidth.
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