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mmmm)> | The Role of Linux on System z

2. Linux on System z as ‘Central Portal’
Linux on System z as ‘Data Hub’
Linux on System z as ‘SOA Hub’

Linux on System z as ‘Mail and Collaboration Hub’

S -

Linux on System z as ‘Recovery Hub’
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IBM System z10 Business Class — Large scalable server
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Multiprise®  Multiprise z800 z890 z9 BC z10 BC
2000 3000
= Multiprise 2000 - 1<t full-custom = IBM eServer™ zSeries® 800 (z800) - Full 64-bit z/Architecture® | = 210 BC - Architectural
CMOS S/390° = |IBM eServer zSeries 890 (z890) - Superscalar CISC pipeline extensions
* Multiprise 3000 - Internal disk, IFL = z9 BC - System level scaling = Higher frequency CPU

introduced on midrange
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Making high performance a reality
Designed for the next evolution of Enterprise applications

= New Enterprise Quad Core z10 processor chip
— 4.4/ 3.5 GHz - additional throughput means improved price/performance

— Cache rich environment optimized for data serving

— 50+ instructions added to improve compiled
code efficiency

— Support for 1 MB page frames

AR

= Hardware accelerators on the chip
— Hardware data compression

— Cryptographic functions ;
— Hardware Decimal Floating point Enterprise Quad Core
z10 pr?cessor chip
= CPU intensive workloads get performance ‘

Up to 10X improvement

in decimal floating point
instructions* '

—  Open standard definition led by IBM “'ﬁ /_\ o

© 2009 IBM Corporation

improvements from new core pipeline design

— Java BigDecimal, C#, XML, C/C++, GCC, DB2® V9, Enterprise PL/1, ASM -
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Harness the Unique Value of Specialty Engines

= Specialty engine Prices have remained constant yet
deliver more capacity

— Up to 40% more capacity on single PU from z9 BC!!! 5.00 1 IFL Value Increase 447%
) ) ) 4.50 -| —
= Specialty engine upgrades to z10 BC typically move von.
with NO charge ~ | _IFL capacity
. 3.50 | 1 % Increased Value
— exception for all IFL server and short path upgrades 372%
3.00 -
= New lower memory costs for specialty engine 250 | ]
enabled workloads, 2o0 ] 198%
= Distributed Server model over same time: 150 -
— 3 Technology Refreshes (New Hardware) 1009 agon o
3 System migrati -0 1] [l
- ystem migrations la iy | | | [l | |
G5 G6 z800 z890 z9BC z10
* Price may vary by country. Internal Coupling Facilities (ICFs) not included BC

Specialty Engines:

The investments that continues to deliver
value generation to generation

1 - Prices in USD, may vary by country, 2 — Limited to 16GB per engine, 3 — Does not include Internal Coupling Facilities (ICFs)
© 2009 IBM Corporation
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Virtualization — per Excellence
Virtualization for different workloads on the same layer

New z/VVM V5.4 Function Enhances System Availability

= Users can non-disruptively add memory to a z/VM LPAR

» Additional memory can come from: a) unused available memory, b) concurrent memory upgrade, or ¢) an LPAR
that can release memory

» Memory cannot be non-disruptively removed from a z/VM LPAR
= z/VM virtualizes this hardware support for guest machines
» Currently, only z/OS and z/VM support this capability in a virtual machine environment
= Complements ability to dynamically add CPU, I/0, and networking resources

Linux| |Linux| [Linux z/0S z/NM| [z/VSH[| |Linux| [Linux

(| o= o= o= o= o= oo oo
2IVM RINIRIN
AR /O and Network ]« Dynamically add
Resources Memory M @@ @E <——  resources to

EEEENEEEE crU EEEEEEERNOEDEE < z/VM LPAR

Smart economics: non-disruptively scale your z/VM environment by
adding hardware assets that can be shared with every virtual server

© 2009 IBM Corporation
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z/VNM Virtualization Leadership:
The Value of Scaling on a Single Hypervisor

= Grow virtual server workloads without linearly
growing energy costs

= Enhance staff productivity with a single point
of control at the hypervisor level

= Dynamically add and remove physical resources
in a single machine to optimize business results

= Exploit hypervisor automation tools
with higher degrees of integration
and optimization

© 2009 IBM Corporation
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The Role of Linux on System z
Linux on System z as ‘Central Access Hub’
Linux on System z as ‘Data Hub’

Linux on System z as ‘SOA Hub’

. Linux on System z as ‘Mail and Collaboration Hub’

Linux on System z as ‘Recovery Hub’
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Scenario 1: Linux on System z as Central Access Hub

L
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Web enable, improve interface, simplify, extend existing applications

[
[
System z
Linux on Environment
System z
+ CICS
b + TCP/IP
P ienmars >
Windows/ | s + COBOL
DB2
ORACLE w b
Ty -
a z/VGM LPAR or z/VM
IFL Engine (s) Standard CP Engine (s)
IBM System z
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*No software download to the client
*Converts green screens to GUI
Integration with distributed applications
simproves ease of use of host applications
*Web Service on the fly

PF1 PF2 PF3 PF PFS PFE Enter | PAI Atin ingert_| Backiah | NewLine
PF7_| _PFs | PR3 | PRID_| PFH_| PF12 Clear PA? | SysReq | Delete | FldExit | NexPad

3270 or 5250
data stream

Windows/
Linux
DB2
ORACLE

v

HTML in a Browser

Screen transformation rules running on
WebSphere Application Server

© 2009 IBM Corporation
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The Two Models of CICS Integration

Other/Any CICS TS (Service Provider)

Business Function

Web cICS Y 2
Service =tmmmmp \\eb = *Intelggglon_i’ Bulilgniiss —p acl??etesls -
Client Services \ :

| i B i D

Other/Any Intermediary CICS TS
CICS Program
Web Web connector Business
Service —p | services > LA logic ]
Client end-point B

© 2009 IBM Corporation




| WAVV 2009 — Orlando,FL

NET application run on Linux on System z

= 03/2009 Announcement Novell / SUSE
— New Version of MONO runs .NET applications

= High scalable Web environment possible with Linux
on System z

= Centralization on a large scalable platform on Linux

© 2009 IBM Corporation
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Novell's Mono Gets Faster and More Visual

Howvell delivers new releases of Mono and MonoDewvelop, making MET on Linux
gasier and Windows-based dewvelopment for Linux deployment faster.

March 31, 2009 |:
By Sean Michael Kerner: &l More stories by this author

Movell is making it easier for a Microsoft WET developer to de
applications on Linug, whether they develop their application
on Linuy, with the release of Mono 2.4,

Mono is a \MET on Linuy implementation and the new version
Monday, promises greater compatibility and better performan
deploying .MET apps on Linux, &lso, Movell is also releasing M
an improved IDE (define) for building .MET applications.

Al told, the two new releases continue Movell's push to ensu
remains a viahle platform choice for NET applications. The ne
on the heels of Movell's SUSE Linux Enterprise Server 11 reles
includes for the first time commmercial support for Mono.

"MonoDevelop 1.% was the basic foundation, but we knew it
many features," Miguel de Icaza, vice president of developmd
Movell (NasDAD:MOWL) and leader of the Mono project told In
"The editing experience now is night and day."

RELATED ARTICLES
De Icaza expla

rebuilt the edit

Visual Studio integration

YWhile MonoDevelop offers Linux developers a way of natively developing \MET

application an Linug, Windows developers tend to use Microsoft's Yisual Studio,
Making Mono a more attractive deployment target for visual Studio developers

is also part of De Icaza's plans.

LATEST NEWS
He commented that for developers

that are comfortable with Wisual

* Microsoft Claims WebSphere Best on h
P Studio today, they should keep

Windows ; . : . .
» FTC Red Flags Rule Enforcement Starts using it and just publish to Linux for
Friday deployment instead of a Windows

* Acer Looks to Build on Hetbook Gains server.

¥ |IBM Gives Developer Site a Social Hetwork

Feel "Today's story for Wisual Studio is
¥ Open Su_JurcE Eucalyptus Cloud Goesg pretty good, vou just have to hit the
Commercial

publish button and it will give you a
site that will run on Mono,” De Icaza
caid. "But we want to do a lot more integration points. We are working on a
visual Studio plug-in but we're not announcing that today, That will do more
than what we can do today "

The new plug-in when available will allow for more integrated Wisual Studio to
mono debugging and control than what is currently available,

¥ Iz .HET on Linux Finally Ready?

¥ Hovell SUSE Linux 11 Everywhere ?

} .HET Goes Open Source and Catches
Mono

¥ Open Source Mono Gets Visual Basic

ground up. MonoDevelop 2.0
now includes an integrated
debugger, trackahle changes
and code templates, additionally,
MonoDevelop 2.0 now uses the

same msbuild file format for

For more stories on this topic:

| GO

project code that is used by
Microsoft's Wisual Studio.

http://www.internetnews.com/dev-news/article.php/3812851/Novells+Mono+Gets+Faster+and+More+Visual.htm

© 2009 IBM Corporation
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Application integration with Portal

Enterprise Applications
Messaging

Search

Collaboration
E-meetings

Web Content

People Finder
Knowledge Management
Business Intelligence
Document management

Host systems

A single point of personalized
interaction with applications,
content, processes and people

’l!'i-‘-!w— :fw i b im0
IR T P T
l‘:m el 1-mjm ] |

@
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Linux on System z Solution Benefits

= High Stability — inherits from System z

= Highly Scalable horizontally and vertically

= Very flexible environment with Virtualization z/VM
= Use of Standard interfaces and applications

= Very effective integration with existing applications

© 2009 IBM Corporation
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ehSphere

JAVA B
= Agenda /"’/

1. The Role of Linux on System z
2. Linux on System z as ‘Central Portal’
mmmd> 3 |inux on System z as ‘Data Hub’
4. Linux on System z as ‘SOA Hub’
5. Linux on System z as ‘Mail and Collaboration Hub’

6. Linux on System z as ‘Recovery Hub’

© 2009 IBM Corporation
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Scenario 2: Linux on System z as data hub

Consolidate, Integrate, Evaluate, Decide,
Base for Business Intelligence (BI)

Windows/
Linux
DB2

Windows/

~ DB2UDB &

Linux on
System z

z/VVM or LPAR

ORACLE §

IFL Engine (s)

IBM System z

@

© 2009 IBM Corporation




| WAVV 2009 — Orlando,FL

DB2 9 with pureXML feature — A Hybrid Data Server

XML Developer -\ F——
“l see a sophisticated O : | Q SQL Developer
XML repository that Programming Models "I see a sophisticated

L
]

also supports SQL." Integrated information RDBMS that also
XQuery _ saL supporis XML."
- E
b- | Flexiblity | !
Mature E Familiar
Services Y Tooling
g <xml>
. Optimized
Sto?f T,'\;gge,s E b Performance &
J </xmi> rd Scale

New XML applications benefit from:
* Ability to seamlessly leverage relational investment
* Proven Infrastructure that provides enterprise-class capabilities

© 2009 IBM Corporation
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InfoSphere Federation Server

= |ntegrating at the data layer — Federation of data
— Read from and write to federated mainframe data sources using SQL

— Standards-based access via JDBC, ODBC, or Call Level Interface
* Including for VSAM
— Multithreaded with native drivers for scalable performance

— Metadata-driven means... Sy
* No mainframe programming required

+ Fast installation & configuration
- Ease of maintenance

— Works with existing and new...
* Mainframe infrastructure

 Application infrastructure
« Toolsets

Oracle VSAM DB2 Software AG CA MS
IMS Data VM/VSE Adabas Datacom SQL

| © 2009 IBM Corporation
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Linux on System z Solution Benefits

= High Stability — inherits from System z

= High Scalability of Databases

= Very flexible environment with z/VM

= Use of Standard ASCI| databases

= Very effective consolidation and federation

= Very good possibilities for centralized data analysis

= Rapid decisions with Bl solutions

© 2009 IBM Corporation
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1. The Role of Linux on System z
2. Linux on System z as ‘Central Portal’
3. Linux on System z as ‘Data Hub’
mmd> /4. Linux on System z as ‘SOA Hub’
5. Linux on System z as ‘Mail and Collaboration Hub’

6. Linux on System z as ‘Recovery Hub’

© 2009 IBM Corporation
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SOA - the way to new applications and processes

= Applications look the same for all users

=Core applications can be enhanced with an interface
(independent of their language, COBOL, ASM, PL/I)

=New business logic is built

Increased success for the Enterprise
|

Linux on System z Traditional System z

. deliverables -
appl-x —{|New Logic | H— I

\\ .. 2
qﬁi ' debit check |!|
Product Catalog @ [
*pictures _
-description shipping —
*specifications S
-testimonials . T

\ WAS r Kk
Supplier A :;‘9 ///I es1oe

/

/

//LPAR or 2VM LPAR or z/VM
Orders System z System z
=9 Integration of Processes

© 2009 IBM Corporation
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SOA Reference Architecture with z SW Products

Business Innovation & Optimization Services

*n WebSphere Business Modeler and Monitor*
3 J
@ 2
QL & i i Pr rvi : .
s 2 Interaction Services OC‘;‘veSbSS S: ces Information Services .
@ © ebSphere
0 = WebSphere Portal Process Server DB2, >
= HATS WBSF S 2]
o < ) J PE )
g « Q =
Q< — > g
S £ ' j WESB, WAS, WMQ, WMB S E
S = H £ W _
s Partner Services Business App Services  Apps & Info Assets
= Connectors to
WAS, CICS, IMS TM CICS, IMS
ERP/CRM
J 4 ’ y 4

Infrastructure Services

WAS XD, z10, LPAR, z/VM

© 2009 IBM Corporation
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Web 2.0 Connectivity for IBM’s SOA

Ajax Library

WebSphere MQ goes Web 2.0! Browser
— Helps enrich Web 2.0 applications HTTP GET
with real business data

- Distributed and z/VSE platforms
2 4
— Developer needs no MQ skills

v :
WebSphere MQ
» Uses Ajax and simple interface to Bridge for HTTP

access data by URIs JEE Application
Server

— Helps simplify deployment and

maintenance of large scale distributed WebSphere MQ V7
applications Messaging Backbone

- Enables simple access to MQ without
need to install MQ clients

Linux / UNIX / z/VSE / z/OS / Windows

© 2009 IBM Corporation



| WAVV 2009 — Orlando,FL

Linux on System z Solution Benefits

= High Scalability and effective Hub for applications

= Use of Standard SOA architecture and interfaces

= Very good possibilities for new solutions

= High performance integration with transactional load

= System z integration with distributed applications
using standard interfaces

= High scalable ESB using WMQ or WebSphere ESB

© 2009 IBM Corporation
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1. The Role of Linux on System z
2. Linux on System z as ‘Central Portal’
3. Linux on System z as ‘Data Hub’
4. Linux on System z as ‘SOA Hub’
mm=p> 5 Linux on System z as ‘Mail and Collaboration Hub’

6. Linux on System z as ‘Recovery Hub’

© 2009 IBM Corporation
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Linux on System z as Mail and Collaboration Hub

= Mail
=Exim, Postfix, Exchange4Linux, Evolution, Kroupware

=OTRS- manages telefone calls and mails

=Communication/Groupware

= OpenGroupware, 7Ii‘

=Groupware server (KOLAB) — ]
. . Notes Client Replication
Instant Messaging (Jabber) Segfm.w.
=Mailing lists (mailman) -
= Forum Server & WIKIls — Internet & Web

g E $H Services
*phpBB, mediawiki Mozilla or Intemet Explorer SMTE  POP3

o[

=Spam and Virus scanner Microsoft’ Outlook

=ClamAV, AMaViS, SpamAssassin, greylista

© 2009 IBM Corporation
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Lotus Domino — more than just Mail server

. Collaboration Application

Integrated Administration, Statistics and Events, Monitoring

Running on different platforms:

IBM AlX, IBM OS400, IBM zOS, Linux, Microsoft Windows, Sun Solans

| © 2009 IBM Corporation
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High Availablility of Lotus Domino

Domino Clustering

@ High Availability of critical databases (mail and applications)
@ Fail over and Workload Balancing

*Active/Hot-Standby

*Active/Active
@ Supported by Domino Utility Server and Enterprise Server
@ Use of any supported hardware and operating system
@ Can be combined with operating system cluster

© 2009 IBM Corporation
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IBM System z — the next generation voice Hub!
— more than a simple Phone Server

T
L
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,,Asterisk® is the world’s leading open source
telephony engine and tool kit

N 4
T IN i
D M I z/Linux zfLinux z/Linux z/VSE
z hone I e

becom 5 Mebenstellen werden t'—pf O
if SIP ,umgeleitet” Asterisk s
fﬁﬁ au . 0
s_ /S, SIp % E YT _E—pg o
= i o = =
4

5 IS
2m 1]
becom Telefonanlage | TK-Anlage I l I ]

+49(0)230493 1-xxx

d i d H | SIP |
Systemtelefone ‘ ‘

VolP-Telefone und ,Softphones”

27.04.2009 © TDMi 2009

(http://www.asterisk.org/support/about)

| © 2009 IBM Corporation
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1. The Role of Linux on System z

2. Linux on System z as ‘Central Portal’

3. Linux on System z as ‘Data Hub’

4. Linux on System z as ‘SOA Hub’

5. Linux on System z as ‘Mail and Collaboration Hub’

mm)> . Linux on System z as ‘Recovery Hub’

© 2009 IBM Corporation
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Enterprise Backup Hub

Windows/
Linux
DB2
ORACLE

Windows/
Linux
DB2
ORACLE

Linux on 0 a1 |
System z Demand System z
ot Ero_duction
\ System z nvironmen t
TSM Server DB2 LUW + TCP/IP
| (Tivoli Data + VTAM
| —] storage Warehouse +CICS TS
Manager) + VSAM
\WI.W + COBOL
Tapes/ VTS ﬂ DB2 LUW +DB2
E = | 1 |
— a z/VMor LPAR z/VM or LPAR
IFL Engine(s) CP Engine(s)
IBM System z

@

© 2009 IBM Corporation
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Linux on System z Solution Benefits

= Centralized Backup procedure for the enterprise

= One tool for System z and distributed backups and
archives

= Use of Stability of System z for Recovery

© 2009 IBM Corporation
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Project Big Green Linux
Cooperatively addressing energy consumption and management issues

L
]

= Linux kernel community efforts

— Expanding support for scaling CPU clock speed and voltage Server hardware
— Keeping idle CPUs in a 'tickless," low-power state longer power usage
— Power monitoring built into the kernel through PowerTOP Processor

— Create power-aware applications and policies
— Linux Foundation Green Linux Workgroup

= IBM's “Project Big Green” includes consolidation on Linux
— 3,900 internal servers consolidating onto Linux on System z

— Estimate reduction in annual energy usage by 80%, reduce
floorspace by 85%

= Enabling our Customers to realize savings and efficiency
— |IBM's Server consolidation factories enable smoother

transitions to more efficient highly-virtualized platforms | Power supply, memory,
fans, planar, drives . ..
P KILOWATTS B R I
- 20 25 30 = | 4
\0 5 HHF""“""'"””””uL 4 ‘ \w =

© 2009 IBM Corporation
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Success Stories

http://www-03.ibm.com/systems/z/os/linux/success/

About Linux on IBM
Syshenn

Solutions
Software

Success stories and
references

Services

Security
Technical support
Library

Education

IBM Systerms Mairframe servers Dperating systems Limuz

Success stories and references

Think beyond what you'd expect from IT. Focus on what you need,
Virtualization & consolidation - transform businesses of all sizes, all over the
world, Learn how clients have put Linux on System z (z10, 29, zSeries) to
work for them to lower cost and reduce energy consurmption.

Featured success story

Bank of Mew Zealand Reduces Carbon Footprint on the Mainframe
The Banl of Mew Zealand has significantly reduced its hardware footprint,
power consurmption, heat and carbon emissions and costs, including an
expected 20 percent cost reduction aver the life of the platform. The bank
rmigrated its systems to Linux running under /M on the mainframe. Today,
BMNZ utilizes both IBM Systern 210 and 29 systerns to power the bank’s
customer-facing banking systems, including Internet banking and teller
platforms.

Success stories by industry

+ Banking / Financial # Healthcare + Retail

SEW'?ES # Industrial Products * Travel and
+ Chemicals & transportation
Petroleum * Insurance

+ wholesale Distribution

+ Computer services & Services

+ Media &
Entertainment

+ Professional Services

4+ Education
+ Government

+ Success Stories of
Movell SUSE and Red
Hat

-+ Bank of Russia saves US$400 million per yvear by consolidating to IBM
Systern 29
The Bank’s new infrastructure is an excellent example of what IBM terms
the "new enterprise data center®; an efficient, simplified, virtualized,
highly resilient set of shared resources capable of responding dynamically
to business demands. “sing wirtualization to consolidate more than 200
distributed servers on just four IBM Systern 29 rmainframes is a great
advantage in terms of hardware licensing and energy costs, and
decomrissioning the 74 existing data centers was another major saving”,
says Mikhail Senatorow, Deputy Chairmnan, Banl of Russia,

=+ IZB Informatil-Zentrum delivers a flexible, highly secure application
infrastructure on IBM Systern 2
According to I2B Informatik-Zentrum, faster development cycles have
been a major benefit of migrating to the IBM System z infrastructure,
Today, IZB Informatik-Zentrurm uses IBM webSphere Application Server
in a 64-hit made and has successfully deployed Enterprise JavaBeans
applications running under /05, The company is using Linux on IBM
Systern z under IBM z/VM to serve several different Web applications,
including Beta web Enabler from BetaSysterms, MediaWwiki and IBM
WebSphere Studio Application Monitor software,

+ Back to top

Chemicals & Petroleum

=+ Univar extends computing capabilities with IBM Systern 29
2wur business was really taking off at an exponential rate. The ability to
respond to growth from an architectural perspective was a major
challenge," Dean Schultz, Univar USA's Manager of Technical Services. "A
couple of vear ago we started testing the idea of running Linux machines
on IFLs as part of our wirtualization effort. At last count, we have about 40
Linux machines running in developrment and production.” Greg Mueller,
Systerns Programmer for Univar USA, The IBM /WM operating system
enables the virtualization of these applications, which include the
campany's e-commerce applications, an FTP server and IBM Damino and
IBM WebSphere software.

+ Back to top

Computer services

=+ IT service provider BRZ Deutschland reduces data processing times

The Systemn 29 technology offered the flexibility to run the z/WSE
operating systern while alsa allowing the company’s Linux® applicatians to
coexist, Leveraging the z2/YSE environrment, three Virtual Storage
Extended (WSE) systerns run in & logical partition (LFAR]), with the System
29 BC server acting as the data hub,
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Linux on IBM for Next Generation Workloads

We accelerate the availability of innovative solutions for the next generation of IT challenges.

IBM
Products
Research
Services

NF . o=
Cloud -« P 5 Itice M
Computing® LTI e

—

Customer

H

© 2009 IBM Corporation




| WAVYV 2009 — Orlando,FL

The Future runs on System z,
the largest scalable server

[
]

IMPROVE SERVICE
REDUCE COST
MANAGE RISK

Wiirt eali 2akio

Energy
Efficiency
Service
Mamagement
Asser

Manag ement

Boeurnty

Business
Fosiliency

Infarmnatian
Infrastructura

... System z delivers extreme business value by helping you reduce
cost, manage risk, and improve setrvice.

| © 2009 IBM Corporation
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More Information
about
Linux on System z

Linux on System z in IBM:

http://www-03.ibm.com/systems/z/os/linux/

Linux on System z at Developerworks:

http://www.ibm.com/developerworks/linux/linux390

Tuning Linux on System z:

http://www.ibm.com/developerworks/linux/linux390/perf/index.html
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