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Server Group High Throughput Computing

» Linux Clusters
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Linux Is important to IBM

e Entrenched Internet technology
e Increasingly used in the HPC market

e Can become the volume Application
Development and Deployment
environment

e Potential to be a key technology for
the next generation eBusiness
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Server Group The Potential of Linux

"Linux will do for applications, what é;;

the Internet did for networks" Next
Generation

Already #2 reference platform for eBusiness S

application development
e Can become pervasive over

time %
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Server Group L 1NnuUX

Linux has real and perceived limitations today for
pervasive, enterprise-wide use

IBM sees Linux as a strategic technology

e We are investing considerable resources and $$, and
contributing key IBM technology to making it
enterprise-ready

e \We will work with the community to do that

Unix and other proprietary operating systems will
continue to exist for foreseeable future

e | arge investment in software, applications, data
e IBM continues to invest in AlX and pSeries systems
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Server Group Linux Technical Strateg)

Support Linux on all IBM platforms

Strong affinity between IBM operating Systems and
Linux

e Example: AIX/L

Work with the Linux community to infuse
technology into the Linux kernel

Deliver robust Linux Cluster solutions based on
Open Source and IBM technologies

Encourage adoption of Linux
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Server Group Linux Technology Center

Goal: Accelerate maturation of Linux
Into Enterprise

Distributed - worldwide organization of ~200
developers

IBM's primary interface to open source Linux
community

ldentify and work on enhancements for
enterprise-class capability

Evaluate Work with
|dentify ——= Prototype —= Open Source
Test Community
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Server Group Evolving Linux

Linux Community - Core Components

Scalability - Resource and SMP
Journaled File System - JFS port to Linux
| A64 port - Project Trillian participation

Threads
Linux Networking - Protocols, Device Drivers
Technology Systems M anagement

o8 Mathlib work - 1A64 high-precison math functions
Linux Standards Base participation
L ogical Volume M anager
File/ Print Services
SashXB - part of GNOM E foundation technologies
GNOM E foundation member

cones L oseres | sns [ sseres |
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server Group | BM Linux Cluster solution for S& TC

Prepackaged, prevalidated Linux Cluster

1U and 3U 2-way IA-32 servers
e PowerPC and IA-64 in '02

Cluster and management networks, remote
control

Fully integrated, high availability storage
solution

Comprehensive Systems Management (CSM)
Cluster File System (GPFS)

S&TC optimized solution includes
e High-performance Myrinet 2000 network
e High-performance compilers (Fortran, C, C++,

OpenMP)
e Parallel Debugger (TotalView) 2-way 1.26 GHz
¢ Job Management software (PBS) 4 GB RAM
Optional enterprise service/support for IGS 146 GB dis
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Server Group

Rack-optimized | A-32 Systems

xSeries 330 xSeries 340 xSeries 350 xSeries 370
e
Processor 2-way SMP 2-way SMP 4-way SMP 8-way SMP
Package 1U 3U 4U 8uU
Max Memory 4GB 4GB 16GB 32GB
Internal HDD 2 3 6 2
PCI slots 2 5 6 12
Integrated Service Processor Predi'g\tij]\éilgz;i lure
Netfinity Director .
. . Hot Plug disk, adapters, \/ arying capability
Software Rg uvenat! o _ = ppwer _ ﬁli n various models
Processor Deallocation LightPath Diagnostics
Cable Chaining Technology ChipKill Memory

8 Copyright IBM Corporation 2001 NSC 2nd Workshop on Linux Clusters for Super Computing - 10-01: CGT




server Crovp— Cluster Systems M anagement for Linux

CSM allows a cluster to be managed as a single entity from a
single point of control

Remote hardware control and monitoring
e Power on/off/reset
e Monitor environmental conditions

Remote console function Management Node
e Access to cluster servers prior to OS

installation or when network access Is / \
unavailable | ‘

Software installation
e Cluster-wide parallel install

Managed Nodes

Distributed Shell, Node Groups

e Execution of arbitrary commands or
scripts on all or some of the servers in
the cluster

8 Copyright IBM Corporation 2001 NSC 2nd Workshop on Linux Clusters for Super Computing - 10-01: CGT




server Group - Cluster Systems M anagement for Linux

Allows a cluster to be managed as a single entity from a single
point of control

Configuration File Manager

e Enables administrator to set up configuration files in a
central place

e An agent that pulls any changes down to each server in the
cluster

Distributed Management Server

e Coordination for various management functions

e Persistent repository of cluster configuration

e Heartbeat function

e | iveness state that can be assessed by other applications
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server Group - ClIUSLEY SyStems IVlanagement 10r L1nux

Allows a cluster to be managed as a single entity from a single
point of control

Event Response Resource Manager
e Mechanism for automatic response to specific events

e Set of predefined events and actions that are commonly used
In managing a cluster will be provided

Probe manager

e Set of probes to check consistency of cluster configuration
Information and diagnose configuration errors

Much of CSM is based on mature SP technology
Used in over 10,000 SP systems today
Gone through multiple releases over past 9 years
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Server Group Scalable Cluster File System

| 8
i@ / @@ 3 Server Node
Z@
55 B
86 28
i i 2
<
Native File System DCE Distributed File System
¢ No file sharing - application can e Application nodes share files on server node
only access files on its own node e Coarse-grained (file or segment level)
e Applications must do their own parallelism
data partitioning or replication « Server node is performance and capacity
bottleneck
9 Storage Nodes GPFS Parallel File System
e Striped across multiple disks on multiple
§ @ storage nodes
IS ¢ Independent GPFS instances run on each
IS @ application node
§ = @ e Storage nodes used as "block servers"
< e all instances can access all disks

Disk Poal - Physically
or Logically shared

|jm:||
"
||J.IF||
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Server Group GPFS

Posix standards-compliant
Uniform access via (logically or physically) shared disks
High capacity - tens of TB per file system, ~TB per file

High throughput

e Wide striping and large data blocks

e Client caching via distributed locking

e Parallel access via fine-grained (byte range) locking
e High sequential throughput via aggressive prefetch

Reliability and fault-tolerance - node and disk failures
e Journaling, data replication, RAID support
e High-availability infrastructure

Export via NFS and DFS
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Server Group GPFS

GPFS is In it's fifth release and Is
used in widely used by our RS/6000
SP customers (AlX)

ASCI White
e 512 nodes, 8K CPUs
e 150+ TB

e 12 GB/s to/from single file (or
multiple files)

Q0
m "

16 Storage Nodes

Switch

496 Compute Nodes

Can be used as scalable NFS or DFS @@
ASCI White

Now available on IA32/Linux
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Server Group L 1nux Services

|BM Global Services

Education & Training
e Classroom or via web

e Available in 20
countries, multiple

Service & Support languages
e 24 X 7 enterprise level e How-to (Redbooks)
support for Linux

e All major distributions

©
Professiohal®Services
e Comprehensive enterprise services for Linux
e Infrastructure consulting and planning
e Installation
e Configuration
e Application enablement
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Server Group L inux Cluster | nstitute

= Established April 2001

= Mission: To provide education and advanced
technical training for the deployment and use of
Linux based computing clusters for the HPC
community, worldwide

= Three key players: NCSA, AHPCC, IBM ACTC

= |ntensive hands-on workshops, System Admin
training, application tuning

= First workshop Oct 1-5 2001 at NCSA
= Worldwide workshops in 2002

= http://www.linuxclustersinstitute.org
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Server Group L inux Clusters - Future

|A-64 and PowerPC Linux

Scalability optimizations I

Functional Enhancements
e |[nstall | |
e Automated operations
e Security
e Usability
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Server Group Linux Cluster Successes

U of New Mexico m Royal Dutch Shell @
. s /

e 256 x330s ——— e Tera-scale seismic
e 80th on the 12/00 Top500 A=,
Supercomputers list ® 1024 x330s (1+Tflop)
e |IBM Global Services to
MHPCC' "\ P 7 design, build, and implement

.........

Maui High Performance Computlng MDS Proteomics _
Center

¢ 288 x330s : ;’(\;\iﬁ 100t-rl]10(_lll_e xsg(()) clusters
e One of the larger SP sites ORSHESOP

Supercomputers list
Y- NCDA msmins s

o Support next gen eratlon Grld Weathercom Shopping Intern:=t |t--:-:=-=:'l.l'l.l'ea ver WirelessWieather Wieather
e xSeries servers: 512 x330s and * One of "top 25" web sites

100+ IA-64 nodes (1 TF each) e xSeries servers with Linux,
e IBM SW to support scaling Websphere Commerce Suite, IBM

management and application in Global Services design approach

a tera-scale Linux cluster ° COSt, availability, Scalability
environment requirements
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Server Group High Throughput Computing

» Linux Clusters
» Grids
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Server Group |BM and Grids

e We believe Grids will emerge much as eSourcing and
eServices will

e WWe recognize Grid Computing as a key strategic area

e [rving Wladawsky-Berger leads the IBM Grid
Computing Initiative
= Forming a cross-unit design council
= Aligh with eSourcing strategy
= Engage with Grid development community
= Encourage joint University research in appropriate
areas
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Server Group | BM's eSour cing | nitiative

e Delivery of standardized processes, applications, and
Infrastructure over the network as a service on a
pay-as-you-go basis
= Business Functions: CRM, eCommerce, Supply

Chain, ...

= |[T Functions: Security, Web Hosting, Storage
Services, Systems Management, ...

e $4B to add 50 hosting centers worldwide to serve as
eSourcing hubs

e First step in the Utility model

Connect hubs into a Grid over time
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Server Group v esour Ci NO

Hosting Hubs
connected
over a Grid

|
& v
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Server Group |BM Grid Initiative

"Although other companies have expressed interest [in
Grids], Foster and Hey said IBM has shown the most
significant support so far. 'IBM is distinguished by
farsightedness and enthusiasm,' Hey said. 'This stuff, to be
significant in the long term, has to move into the

commercial space, and IBM has stepped up,' Foster said."
New York Journal News, Aug 2.
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Server Group Game Plan

Work with the community
IBM technology where relevant
Grid-enable IBM products

Promote use Iin a wider segment

Very similar to the IBM Linux Initiative
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Server Group DTF - Distributed Terascale Facility

Challenge

Build the world's most powerful
computing GRID for consortium of major
research facilities

Create the "TeraGRID" infrastructure
integrating fastest supercomputers,
high-resolution environments,
toolkits, and data storage facilities

Solution " /i
Interconnected series of Linux clusters ,/i/z i a

able to process 13.6 trillion calculations p Z i 7
per second using

open protocols ﬁ

Four DTF sites enabling
thousands of scientists
to share resources

over the world's fastest
research network

8 Copyright IBM Corporation 2001 NSC 2nd Workshop on Linux Clusters for Super Computing - 10-01: CGT




Server Group Concluding Remarks

Linux is a key component of IBM's strategy. We are following
a multi-pronged approach to accelerate adoption of Linux
Into the Enterprise

e Support Linux on all IBM platforms

e Build strong affinity between IBM operating Systems and Linux

e Work with the Linux community to infuse technology into the Linux
kernel

e Facilities to assist migration to Linux

e Deliver robust Linux-based solutions using Open Source and IBM
technologies

We are focusing on developing and deploying technology
that will make the configuration, management, and efficient
use of Linux systems and Linux Clusters easier in the
Enterprise

Grid computing intersect several key IBM initiatives and
strategies. We will work with the community to define and
deploy arobust infrastructure and accelerate its adoption
across a wider segment
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Server Group High Throughput Computino

IEM Limux Marketing ?fﬂ,’ -y L .

=2 ibm.com/linux

rq“ Ibm.com/developerworks

oss.software.ibm.com/
developer/opensource/linux/

Linux at IBM

Thank you!

Questions?
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