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Once in the data center. ..
... not so long ago.
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"Customer Survey Results

> What platforms are currently installed (System z , distributed)?

— We found an average of 3.5 types of platforms per customer. There are no
"VSE customers”, only "customers with VSE*

> Are you growing your VSE workload? How and Why ?

— Yes, Core VSE applications are mostly alive, well, and growing
> Will you move some VSE workload to another platform?

—Customers are both:
- growing core VSE applications and
- implementing Replacement Apps on a variety of platforms
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System z
CICS

Cobol

VSAM

3270 Interface

Platform specific

‘Client/Server
C or C++
Relational

‘GUI° Interface

Popular in open environments
WebSphere

Java

Relational

Browser basiertes Interface
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Searching for a UNIX Platform for VSE

Requirements:
v a UNIX-like extension for VSE/ESA customer
v’ cost effective
v without prerequisites
v" easy to integrate

v' not proprietary

© 2010 IBM Corporation



Extending VSE

z/OS

Parallel Sysplex
Systems Mgmt, Capacity (incl. 64-bit), Availability

IMS DC CICS TS 0S/390 UNIX services
TSO ACF/VTAM, TCP/IP | heavy duty e-business
LE COBOL, PL/1, C i.e.. WebSphere App. Server
DFSORT, MQSeries Enterprise JavaBeans
DB2, IMS DB, VSAM hardware encryption
Unique to MVS
CICS TS VSE/ESA WebSphere App. Server

ACF/VTAM, TCP/IP
No === | E COBOL,PL/1,C
DFSORT, MQSeries

DB2, DL/1, VSAM

i Enterprise JavaBeans

VSE connectors Alternate Platform
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Integrating z/VSE with hybrid Environments

Core /7

Replace

New /

/ New
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The solution found was Linux for System z

the UNIX Extension for
VSE customers

born from within the VSE
development team



—A splinter group begins work on a Linux on S/390 project in Boblingen, Germany. Their
work is neither sanctioned nor budgeted and most likely cannot be found on any official
charts.

—Embracing Linux at IBM became Sam Palmisano’s bet while he was a senior vice
president. “The Internet has taught us all the importance of moving early, the advantage
of being a first-mover,” Palmisano said in an interview. “We want to be riding that Linux
momentum at the front, not trailing it.”

—First public discussion of IBM’s Linux for S/390 port at WAVV by Dr. Strassemeyer in
his keynote address with a “secret” preview running on an IBM MP3000

—IBM publishes a collection of patches and additions to the Linux 2.2.13 kernel for
System/390 to start a market evaluation, and creates excitement in the developer
community.
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Linux and Mainframes — Worlds colliding?
The Year 2000 Picture

11

Linux

ASCII

VT Terminals
Controller-orientiented /O Paradigm
Commodity Hardware

'as is'

Open Source

Mainframes

EBCDIC

3270 Terminals
Abstract I/O Subsystem
High-End Server

High Quality

Proprietary Source
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Extending VSE/ESA with Linux for zSeries

z/OS

Parallel Sysplex
Systems Mgmt, Capacity (incl. 64-bit), Availability

IMS DC CICS TS 0S/390 UNIX services

TSO ACF/VTAM, TCP/IP heavy duty e-business
LE COBOL, PL/1, C i.e.. WebSphere App. Server
DFSORT, MQSeries Enterprise JavaBeans
DB2, IMS DB, VSAM hardware encryption

Unique to MVS

CICS TS VSE/ESA
ACF/VTAM, TCP/IP

Enterprise JavaBeans
No =]} COBOL,PL/1,C “
DFSORT, MQSeries

DB2, DL/1, VSAM é

VSE connectors Linux on zSeries

5 WebSphere App. Server
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= Linux® actually consists of
« Linux: the Operating System kernel

« System Environment, Libraries, Tools, Utilities, Applications: many of
them GNU GPL-based

« Distributions provide lots of application/tools packages

= Linux on System z
 ,Plain original Linux® — tastes, smells, ... like Linux

* Runs in LPAR and under z/VM

« Takes advantage of System z platform and System z-specific
enhancements

« Developed and ,maintained” in Boblingen

13 © 2010 IBM Corporation



Platform Agnostic and Platform Specific Code Decomposition
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Linux Applications

0.28 % platform specific code in GCC 4.1

Linux Kernel GNU Runtime Environment
Architecture Network Protocols Filesystems

Independent

Generic Drivers

Platform Dependent HW Dependent Drivers

Code

ELS Instruction Set and I/O Hardware

1.81 % platform specific code in Linux Kernel 2.6.25

0.55 % of
platform
specific code
in Glibc 2.5
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S/390

Great Moments in Evolution ¢
Penguins develop the ablhty to fly
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“Linux will do for applications,
what the Internet did
for networks”™

Irving Wladawsky-Berger



rotect existing VSE investments
ntegrate using middleware and VSE connectors

xtend with Linux on IBM System z technology & solutions

Infrastructure IBM Info on
Simplification | | Middleware Demand

[
Linux on Linux on Linux on I
Sytem z System z System z 2/VSE V4
Production
Tivoli Identity | | WebSphere DB2 9 Environment
Mgmt, TSM, Appl Server, || (64-bit UDB) + TCP/IP
IRMM, Print Java, CTG, + VTAM
Serving, DNS, | | HOD/HATS, . CICS TS
Firewall, etc. WS MQ, etc.
IBM WebSphere - + VSAM
) ‘ ™1 + LDAP client | |1 | ENVironment
z/NVM V5.4 (LDAP server/RACF) z/VGM or LPAR z/VM or LPAR
IFL Engine(s) CP Engine(s)

IBM System z10 EC, z9 EC, or z9 BC
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Worlds Colliding — development style ?

= Established development = A different Culture: Bazaar

process: Cathedral-Style Open Source

flexible (re-) organization
dynamic processes
many tasks in parallel
design by participants
little control

Well defined scopes and time to deliver

18 © 2010 IBM Corporation



Java access
to z/VSE applications
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Real time access to VSE resources
using the Java—Based Connector and Websphere (WAS)

z/VSE

web client || Web Application Server TCP/IP
Connector Power
@ L7 Server ICCF
Console
*HTML DL/
*Java applet, servlet, EJB, JSP VSAM
Connector Client
-JDBC T o
*VSEScript <

*specialized tools (Navigator,etc.)

mapped files
-

»real time access to VSE resources from remote systems
»new possibilities for leveraging the VSE investment

© 2010 IBM Corporation



Development 1: z/VSE access from Java

Linux on System z

VSE Connector

z/VSE
. Production
Client (Ja‘{a) Environment
VSE-supplied
VSAM client +CICS Test
ies + TCP/IP Environment
(no additional + VSAM I VSAM
charge) + COBOL + CICS
+ DB2 Client + VSAM
+ VSAM Redir. + COBOL
z/VM LPAR or z/VM LPAR or z/VM

IFL Engine (s)

Standard CP Engine (s)

IBM System z

© 2010 IBM Corporation
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z/VSE Navigator: Graphical interface to z/VSE

¥5SE Mavigator - YSEFRAMNZ
File  Edit

Selected  Configuration

Functions Help

_ ol x|
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0O000O0O00O000Od

0000000000000000000000
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CICSE. GiCD
CICSz2.LCD

CICS2, OMLIME.FROE.DET.FILE

CICS5Z2.RED
CICSz2. TDLIMTRA

DEFALULT, MODEL.ESDS, SAM

DELTCLL
DFHTEMF

EJE.WSAM. EXAMPLE

FESTORES. CUMMULAT . CLUSTER
FESTORES.DELTA.CLUSTER
FESTORES.DELTA.ESDS . CLUSTER
FESTORES.DEMO, CLUSTER.

B mMar
MaPz

Export displayed data

FFSTORES

FLIGHT. CF cut

FLIGHT . CF

KAYBASE el

MCSERIES Baste

MOQSERIES Deleke

B SR e Refresh

MOSERIES

MOSERIES R

MOQSERIES add ...

MOQSERIES Change map definition
MQSERIES Creake view definition B
MOQSERIES

MOSERTES Upload C5Y data. ..
MOSERIES Export rap ko <pL
MOSERIESTTIFSSET

PRODS

PRODS.RERPRO

PTF.FILE

WSAM. I COMPRESS, COMTROL
WSAM.COMNM, SAMPLE . DATA

WSE.BESTCMNTL.FILE
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EIREAE =R
; 152, DUMPE | |sToREID]  STOREMAME

LOCSTREET I Lo CITY

Hotel Sacher Hauptstr, 66 Wien =
a00oo0s Hugo Haupkstr, 17 Wien
a0a010  Cafe Mueller MARIEMNPLATZE 15 Munich
000011 McDonalds Main Street & Melbourne
oooo1z  Cafe Howard Harbor Road 7 Sydney
000014 Cafe Dehasne RUE DE Sl 4 Brussels
000015 Cafe Stojanow [Main Streek 6 Sofija
000016 Cafe Chretien Main Street & Taronto
000018 Cafe Rasmussen IMain Street 18 Copenhagen
000019 Cafe Lipponen Main Street 77 Helsinki
000020 Cafe Jospin Champs Elyvsees 66 Paris
0000z1 Cafe Simitis Akropaolis Athens
aooozz2  Strauss Spiegelgasse 3 Vienna
000023 Cafe Moaleese Main Street 2 Cublin
o000z4  Cafe aldo Moro Main Streek 5 Roma
000025 Cafe Jean Main Street & x|
000026 Cafe Kok Main Street & WI'_ String(6)
000027 Cafe Harald ¥ Ma!n Skrest 2 STORENAME : |Cah: o I String(25)
ooo0zZs  Cafe Guterres [Main Streek 5 :
000029 Cafe Kucan Main Strect 70 RIS om03 Elysecs 66 String(25)
000030 Cafe Juan Carlos Main Street 12| LOCCITY Parts String(25)
ooo031 Cafe Zampino Main Street 1 LOCIIP ||-I":|U String(10)
000032 Cafe Car Guskaw Main Streek 5 LOCCOUNTRY ¢ ||=-eru:e- String(25)
000033 Cafe Demirel Main Street 12| LocBEe . |H|9r Stringl21)
000034 Cafe Blair Crovwning Stree | sienmmGs - 3000 Unsigned(4)
000035 Cafe Clinkon White House 3 PREFIT i = Urisigred(4)
oo0036 Cafe woddy allen whall Skreetk & LOATE |L§'3I'?-Lr>‘- T String(10)
o00037  IBM Cafeteria South Foad
000033 Cafe Gates Main Street 15| WEBFICL: Map. gif Stringl20)
000039 Cafe Diegel Main Street 77| WEBPICZ ! Paris.jpg String(20) —_—
000040 Cafe Hemigway Harbor Road 4| ACO0E ||:li!r55'-'\-':lld String{10)
10002 INGO FRAMZEL Reeperbahn &; Change data and press 'Change',
10000z IMNGO FRAMZEL Reeperbahn &; ey I Chse [ Helo
111102 Hotel Sacher Hauptskr, 13sc
111111  Hotel Sacher Hauptstr, 134 Wien
123456  Hotel Sacher HALPTSTR., xxx Wien
123457 Hotel Sacher Hauptstr, 13 \Wien =
- : i ! _"I_I

I 46 rowis) received

=l
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Penguins got proud !
........ And started multiply like Rabbits .

oAy ‘4‘*\,““1* 'o.ﬂ
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Virtualization with new dimensions

The Economy of a high-end Linux Server
“Green” penguins benefit from the IBM System z platform strengths

An example: buildings

The differences are quantum — many small houses versus a large building.

25 © 2010 IBM Corporation
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Linux on System z as workload concentrator

26

Virtualize, Consolidate, Integrate

Linux on
System z

dat

—

z/VM or LPAR

IFL Engine (s)

IBM System z

© 2010 IBM Corporation
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Consolidation of workload
Linux on System z

Consolidation

inter partition communication

For z/VSE customers, Linux on System z
opens new horizons:
* A big variety of standard applications

*The integration of existing applications and data
using e-business Connectors

+*Modern, scalable new solutions

© 2010 IBM Corporation



Consolidation on System z Meets the Challenge

Centre de Services Partages du Quebec (CSPQ) on System z
» 60 UNIX servers to 5 IFLs on z9
» Increased capacity by over 2.5X

Nationwide Insurance on System z
» 250 Servers to 6 IFLs on z9 Nationwide’
» Will save $16M over next 3 yrs == On Your Side

Large Linux Environment on System z10
» 760 x/86 Servers to 26 IFLs

» Save up to 80% over 3 years
* Up to $30M in savings

Source: Steve Mills (IBM Senior VP) Presentation to Wall Street Analysts, Sep 2008

© 2010 IBM Corporation
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System z — designs the interanl network,
Hipersockets - the Network in the box

System z

HiperSockets () HiperSockets

© 2010 IBM Corporation
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Integration von VSE/ESA mit Linux for zSeries

Web

Linux on zSeries VSE/ESA

(IFL engine)

CICS Transaction Gateway EC
DB2 Connect / DB2 UDB
MQSeries ‘
VSE e-business connectors

|

HiperSockets

=i 0

© 2010 IBM Corporation
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Linux Connector Middleware Relations to z/VSE

*Modern
Applications with
Linux on System z

*Most modern
technologies
interact with
z/NSE

*Modernized IT
infrastructure with
heterogeneous
workload

Linux on System z z/VSE
IBM WebSphere CICSTS1.| CICSTS
App.. Server Gateway
mMQ MQ Server
MQ Series Client
oe2 I DB2/VSAM/DLI
DB2 UDB
Connect VSAM Data
Host Integrator > Libr.
VSE e-business | VSE DL/I
client Connectors
Console
| Power
Redirector Server Bediacior
Virt Tape Server Virtual Tape
SOAP ,
Web Services (XML) Web Services
System z

© 2010 IBM Corporation
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Connectors to z/VSE

IBM WebSphere
Application Server

-IBM DB2 UDB V7.2

*MQ Series client/server
*CICS Trans. Gateway
*Host Integrator

*VSE Connector client
*VSAM Redirector server
*Virtual Tape server

*Web Services —-SOAP(XML)

DB2 Serve

MQ Server

CICS TS

VSAM Datgl

Librarian
Power
ICCF
DL/I

VSAM Redirector

Virtual Tape

Soap(XML)

© 2010 IBM Corporation
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Linux on System z as Enterprise Access point
Web enable, improve interface, simplify, extend existing applications

Linux
DB2
ORACLE

Windows/ | ——— |

Linux on
System z

System z
Environment
+ CICS

+ TCP/IP
+ VSAM

+ COBOL
2/VM LPAR or z/VM

IFL Engine (s)

Standard CP Engine (s)

IBM System z

© 2010 IBM Corporation



—Application Integration with Host Access Transformation Services (HATS)

N iseriesd Terminal

ries 1]
£ 45| BOB- S-S 2w

*No software download to the client
*Converts green screens to Web GUI
Integration with distributed applications
simproves ease of use of host applications
*Web Service on the fly

PF3
|

PF1 PF2
PE7 |

PFE PF8_ | PFi0 | PRl | PF12 | Clear PAZ SysReq | Delete | FldExt | MexiPad ._:.r“:._.. -." :':_“2-":3""__' P H'Ti
3270 or 5250 = o — -
data stream | e i
e Links R
v
L Harg

Windows/ >
Linux
DB2

ORACLE i%i
A

]

-

Screen transforfation rules running on HTML In a Browser

WebSphere Application Server

34 © 2010 IBM Corporation



Other/Any

CICS TS (Service Provider)

Business Function
We.b CICS Integration{ Business Data
Service Web logic < logic access ||
Client Services J S J
I ’ B D
Other/Any Intermediary CICS TS
CICS Program
Web Web connector Business
Service | L — | services >LA logic )}
Client end-point B

35
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State Court....

serves timely information to protect public safety with IBM WebSphere Software

36

Business Challenge

« State Supreme Court needed centralized system to provide
magistrates and other agencies with up-to-date and around-
the-clock access to offender information

Solution

« Online system for processing offenders and reviewing
records of previous arrests

 WebSphere Application Server on the mainframe fields
queries from users and retrieves information from a
new centralized database of offenders across the state

Benefits

* Improved public safety through more informed magistrate
decisions and better ability to track and identify suspects
across the state

» Increased productivity among court staff

» Reduced application development time

Customer Quote
“WebSphere Application Server
scales quickly and easily while also
supporting the Java-based
applications that represent our
future direction. It gives us the
foundation we need for new
applications and services to come.”

© 2010 IBM Corporation



z/VSE applications
transparently work with Linux databases

37 © 2010 IBM Corporation



Transparent access of VSAM Programs to
DB2 UDB on Linux on Svstem z

System p d E

Linux on System z

AIX / Linux 2/VSE
SAP e, Production
ORACLE / Environment
> z/VSE
+ CICS Test
\ + COBOL Environment
DB2 + VSAM + CICS
UDB — s, \/SAM + VSAM
System i Redirector* + COBOL
z/NM V5 LPAR or z/VM
AR IFL Engine Standard Engine
Linux
IBM System z

(*) VSAM Redirector —- Common data store solution — with DB2 on Linux on zSeries Solutions
without changes to VSAM programs

© 2010 IBM Corporation



PUSH scenario: VSE/VSAM applications,
access remote relational database

(1) Real time access VSAM to relational databases
a)  synchronization (two phase commit of VSAM and DB?2)

b) Real time access to DB2 (no VSAM access anymore)

(2) VSE local data collection for VSAM z/VSE Ser
a) Capture Exit and Incremental FTP, processing M
b) MQ Exit and MQ Series solutions

ve

)

LE/VSE

39 © 2010 IBM Corporation



Scenario 2: Linux on System z as data hub

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

Linux on
System z

@ata Warehouse

——

Windows/

Linux ||

DB2

“"DB2 UDB

System z
Environment

+ TCP/IP
+ CICS

+ VSAM
+ COBOL

=
4
Windows/
Linux  — z/VM or LPAR LPAR or z/VM
- IFL Engine (s) Standard CP Engine (s)
T o IBM System z

40
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Cognos on IBM System z with z/VSE

Connectors like VSAM Redirector enable a VSE
application to store data on a remote system.

The VSE program doesn't need any change. COGNGS . cognos Bi V8.3
Working with a remote relational database (i.e. IBM
DB2 UDB), a real time synchronization between
VSAM data and the database can be done.

0 IBM Information Server

‘K? DB2 UDB

<connectors>
<connectors>

© 2010 IBM Corporation
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InfoSphere Federation Server on Linux on System z

= Integrating 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 mainframe VSAM data and flat files
— Multithreaded with native drivers for scalable performance

— Metadata-driven means...
* 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

© 2010 IBM Corporation




Province of Québec, Canada

Improves citizens’ services while saving money
and improving operation

= Government of the province of Québec, Canada

— Relies heavily on large Web-based application environment to serve the needs
of its citizens
— DGTI (Direction generale des technologie de l'information) supports applications
and underlying infrastructure
= Situation:

— Fast growth of applications and infrastructure (150+) distributed servers,
staffing pressures
= Problems:

— Slow deployment of new applications, limited general manageability (including backup/recovery)
— Rising software licensing costs, especially for the Oracle environment
= Solution:

— IBM System z9™ Enterprise Class (z9 EC) was ideal choice: robust virtualization capabilities, proven high
availability and ease of management

— Consolidated approximately 60 hard-to-manage distributed server environment (UNIX® servers) to single
z9 EC server with 5 IFLs and 96GB of memory running SUSE Linux® Enterprise Server (SLES) operating system
under z/VM®

— 80+ Oracle 9i and 10g database instances consolidated to the z9

Consolidation from 60 servers down to 1 server resulted in significant reduction in Oracle licenses
Plan to move WebSphere Application Server and Domino instances as well
Centre

Results
G sarvices partagés New application deployment time fell from several weeks to days
Québec

Saved CA$1.2M (software licensing) & reduction in management cost
Drastic improvement in backup and recovery operations



Satyam
Achieving up to 88% faster response times

Business challenge:

Satyam has a strong presence in the IBM Cognos business intelligence
space. Its delivery of IBM Cognos software has been vital in helping its
clients use information as a strategic asset for improved business
performance and competitive advantage. As its clients migrate business
intelligence solutions to the IBM System z platform for outstanding
performance and energy efficiency, Satyam sought to test performance of
Cognos 8.3 Bl for Linux on System z.

Solution:

Through the IBM Beta Testing Program for Cognos 8.3 Bl for Linux on
System z, Satyam confirmed the seamless integration with IBM DB2
and IBM WebSphere Application Server software; easy migration to the
System z platform; exceptional application performance; and robust
scalability. Staff found that often report response times on the System z
platform were between 15% and 88% faster giving clients rapid access to
business information through a single, real-time consolidated view.

Benefits:

= Better performance and throughput for up to an 88% decrease in report
response times

= Gains a competitive edge through delivery of a proven and tested
business intelligence environment

= Enables more effective decision making through a single, real-time and
consolidated view of business information

© 2010 IBM Corporation

“IBM Cognos 8 BI for Linux on System
7 is a powerful business intelligence
solution on a mainframe platform which
addresses all important parameters
related to performance and scalability.
This provides a single, real-time and
consolidated view of business
information to support operational
processes and disperse information to
the right teams across the company for
more effective decision making.”

— Hemant Kulkarni, Head, BI Technology
CoE, Satyam

Solution components:

= IBM Cognos® 8.3 Bl for Linux®
on System z™

= |IBM DB2® 9.5

= IBM System z9® Business
Class

= |IBM WebSphere® Application
Server 6.1

Satyam
Business Transtormation, Toget

IMP14006-INEN-00



z/VSE application
interact in distributed Linux processes
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Szenario 3: Integration of z/VSE Applications

z/VM

Linux on System
z
CTG:
CICS Transaction VSE Va
Z
Gateway Production
MQ Environment
WebSphere MQ +CICS Test
+ TCP/IP Environment
SOA: + VSAM
Web services + COBOL I VSAM I e
+ DB2 Client + VSAM
(SOAP and XM L) + MQ Series + COBOL
LPAR or z/VM LPAR or z/VM

IFL Engine (s)

Standard CP Engine (s)

IBM System z

© 2010 IBM Corporation
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SOA evolution - Integrating Logic across platforms

Application

Call Web Service (Get Condition Information as a service makes

information more accessible,
consistent, and flexible

Publishing consistent, reusable
services for information that make
it easier for processes to get the
Calculate Request information they need from across
quote e a heterogeneous landscape of

application and data.
‘-[s ‘:« ‘:« ppicat

Get | Save Update
customer quote inventory = Select data from sources

R S — — = Run Business logic
~ Transform data to target

© 2010 IBM Corporation




Web Services with z/VSE

SOA and XML data interchange with
CICS applications in VSE

[T}
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Welcome to the CICS2WS Toolkit!

ﬂﬂ/

Tool to generate the Prom;(y code

Microsoft .NET 7z/VSE
Websphere CICS TS
Apache SOAP
AXIS XML
Java S/ Parser
SOAP SSL HTTP (HTTPS) XML SOAP
Client/Server ) SOAP Envelope ] Engine
XML to Commarea proxy

I Commarea

Transaction

Existing VSE Transactions as Web Service

Existing Transactions can call a remote Web Service

© 2010 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 Elnterprise

Linux on System z z/NNSE

appl-x

. deliverables
— |New Logic | H— I

N

Web Services \\\I debit check
-description \I shipping
*specifications

testimonials b
WAS - restock
Supplier A — — /I

1BW Mep2bpeie

/

Product Catalog
*pictures

LPAR or z/VM

— LPAR or z/VM
Orders I/ System z System z

—_—

|'|\ Integration of Processes

© 2010 IBM Corporation




St. George Bank
Saves $15M USD through re-use of key business functions with SOA

Bgs| ness Need “In our messaging layer, we have 200
= Growth by acqwsﬂmn _of s.everal.regl?nal banks services, which have completely opened
= Integrate multiple applications with disparate back-end

systems up the core systems that the bank runs.
Solution And within those 200 services, we get
= Service oriented architecture than re-uses business 47% re-use. Some of them are used two

functions and loosely couples them to back-end
systems with IBM messaging middleware

Benefits
= Significant improvement in customer satisfaction

= Ability to present customized bundled offerings to Greg Booker, Head of Group Architecture
cross-sell and drive more revenue.

or three times and some of them are
being re-used up to 10 or 12 times.

“We no longer want to invest the time and resources
In two or three year initiatives. Business is changing
so fast these days that we can'’t afford to roll
st.gecorge something in production that represents the thinking
= of three years ago.”

S

© 2010 IBM Corporation
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Linux on System z as Mail and Collaboration Hub

- Mail
= Lotus Domino for Linux on System z

= ISV products such as :

=Bynari, _

= Open source products: Ily
=Exchange4Linux, Evolution, i
Kroupware, OpenGroupware, Motes Client Replicatio
Postfix, sendmail Security!

=Asterisk- manages telefone calls, mails

,H Internet & Web

: Services
Mozilla or Intemet Explorer SMTP POP3

Microsoff Outlook

© 2010 IBM Corporation
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IBM System z — the next generation voice Hub!
— more than a simple Phone Server

,,Asterisk® is the world’s leading open source
telephony engine and tool kit*“

Vi 1
z/Linux z/fLinux zfLinux z/WSE
- TR i omE oo

5 Mebenstellen werden L’ 0
auf 5IP ,umgeleitet” Asterisk a
ETCHIFIENER
- L] o =
2

5 /s
28 1]
becom Telefonanlage = TK-Anlage I I I l

+49(0)230493 1 -xxx

d = d H ‘ SIP ‘
Systemtelefone ‘ ‘

VolP-Telefone und ,Softphones”

27.04.2009 & TDMi 2009

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

| © 2010 IBM Corporation



Winnebago Industries
Slashing e-mail costs and administration time

Business challenge:

““Winnebago Industries

One of the country's leading manufacturers of recreational vehicles, Winnebago w 7.24/7 shop >0 i :
Industries, was using an outdated e-mail system. ?rmcal that tﬁelr e-mail

is up all the time — and
Winnebago needed to replace its e-mail system with one that could handle that’s where Linux
thousands of users. really shines.”
Solution: — Hyun Kim, President,

Bynari, Inc
Winnebago Industries chose a solution from Bynari, Inc., an IBM Advanced ,;u‘#
Business Partner, Insight Server on the Linux operating system running on the
company’s existing IBM System z™ mainframe. FINDING "I"[.'IUFFI'IDME
Insight Server is a Linux operating system-based e-mail solution that runs on all IBM ON WHEELS

platforms and can handle thousands of users. It includes anti-spam and anti-virus

protection, backup and recovery software and a complete statistics tooI to monltor
performance. ;

Benefits:

= Slashed e-mail serving costs by 80 percent

= Reduced e-mail management time by 50 percent

= Enjoyed nearly 100 percent email availability

© 2010 IBM Corporation



Enterprise Backup with Linux on System z
Implement TSM on Linux on System z as central Backup Hub

Linux
DB2
ORACLE
)
Windows '
MS SQL Demand
System z System z
Linux on Production
~_ System z Environment
Storage Pools UL St R + TCP/IP
. (Tivoli Data + VTAM
P __L—"] storage Warehouse +CICS TS
Manager) . + VSAM
DASD e + COBOL
Tapes / VTS Tivoli DB2 LUW + DB2
= - H [T
L] |
— a z/VMor LPAR z/VM or LPAR
IFL Engine(s) CP Engine(s)
IBM System z
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Operating Systems on IBM System z

~ 1/3 traditional mainframe operating systems
installed worldwide are VSE*

VY.

s|s|ofp e

E ||E|S|F L
z/NM zZ/VSE| F

u|u

- -~ ]
...............................
...............................................

-~
-~

......................................................

.........................................

..............................
...........
...........
............................................

.......................................................................................

............................................................................................

VSE* distributed ~ 40% in Americas, 40%
Europe, 20% Rest of World

Worldwide ~ 50% run VSE under VM. Higher in
Euro |

lay an important role in z/VSE strateg

zIIP/zAAP have no meaning to z/VSE
(*) The term “VSE” stands for both z/VSE & VSE/ESA .



IBM System z

Linux on System z — Unique Advantages based on IBM Sﬁtem z and

z/VM Technology Innovation suse
SLES11

z/NSE V4.3*

sﬁ 7« 2z/VSE V4.2
| sLes1o RHELS Z/VM V6.1
95@ z/NSE V4.1 z/NM V5.4
e ~ae RHEL4
-~ 5USE RHEL3 &
suse SLES8 SLES9 2z/VSE V3.1 z/VM V5.3
suse SLES7 VM V5.2
SuSE 7.0 VSE/ESA V2.7
z/VM V5.1
VSE/ESA V2.6 z10 EC z10BC

VSE/ESA V2.5 z/VM V4.4
z/NM V4.3
z/NM V4.1/V4.2

E

VSE/ESA V2.4

G5 G6 2900 z990 z890
2800
1998 1999 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010
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Unique Linux Extensions to Leverage Powerful System z Technology

Advantages

= Guest Virtual
Network

= Platform for
System/390

=Kernel 2.2

57

= Systems
Management APIs

» FCP support

= Improved I/O
performance for
Linux guests

» Enhanced page fault

to manage Linux
virtual machines

= SCSI Disks,
including guest IPL

support for Linux = IERAS

guests Improvements

*CPU & Memory = Sysfs
FEEOE =Kernel 2.6

» SMP Scalability
= SAN enablement
=VLAN
=Kernel 2.4

RHEL4 &
Ei SLES9

' Multipath 1/0
*FCP / SCSI

=Virtual Server
Support

=Hip Sockets™
‘=Dynamic CPU & I/0
enablement

SSaitesl
= FCP List Directed IPL

* HyperSwap™ -
Disk Mirroring

= Auto-adaptive CPU
& Memory Mgmt.

» Shutdown Actions

= Collaborative
Memory Mg

= Large Page support
» CPU Node Affinity

= Accounting

= Crypto Dynamic Add

»HMC management of
Linux guests
» |IBM Director — for

= Dynamic memory
attach / detach

» Decimal Floating Point

»Hyper PAV enablemt.

»Kernel Message Cat.

= Vertical CPU Mgmt.

= High availability

» 64-bit Exploitation

» Improved performance
of SCSI disk I/O

= Enhanced performance
assists for z/VM®
guests

= Memory management
optimization (CMMA

* Improved scalability
and constraint relief

» Support for z/VM-mode
partitions

» Dynamic virtual
processor management

= Dump Linux guests to
SCSI disks

» Dynamic storage
reconfiguration

= Support for Extended

and VMRM-CMM)

Address Volumes
© 2010 IBM Corporation




IBM System z: Transforming our Clients’ Datacenters

TRRANIS

Moved to System z from Lintel to deliver the
availability and security their clients demand

of their e-Procure-to-Pay SAAS, while

supporting the strong growth the company is

experiencing

B~
Casas Bahia centralized operations

on System z to support rapid growth
and reduce IT costs

Nationwide
On Your Side

Consolidated Windows-based
systems to Linux on z to achieve
substantial cost efficiencies

—_
=
=~
—
=
=
FE]
—
on
Gt

Satyam %ﬁ

The Official’ IT Servioes  Proeider aff lse 2000 FIFA World Cup™

i
Satyam has positioned the mainframe as a platform
to reach the SMB audience in growth markets with
hosted web business services

§ g l'a,_

MARIST

www. marst.edu

Entering provider space for cloud services
for universities, schools systems and other
public entities

Their massive-multi-player game and virtual world
application middleware runs on System z10.

(www.taikodom.com)
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Province of Quebec, Canada

Improves citizens’ services while saving money
and improving operation

= Government of the province of Québec, Canada
» Relies heavily on large Web-based application environment to serve the needs
of its citizens
» DGTI (Direction generale des technologie de I'information) supports applications
and underlying infrastructure
= Situation:
» Fast growth of applications and infrastructure (150+) distributed servers,
staffing pressures
= Problems:
» Slow deployment of new applications, limited general manageability (including backup/recovery)
» Rising software licensing costs, especially for the Oracle environment
= Solution:
» IBM System z9™ Enterprise Class (z9 EC) was ideal choice: robust virtualization capabilities, proven high
availability and ease of management
» Consolidated approximately 60 hard-to-manage distributed server environment (UNIX® servers) to single z9 EC
server with 5 IFLs and 96GB of memory running SUSE Linux® Enterprise Server (SLES) operating system
under z/VM®
— 80+ Oracle 9i and 10g database instances consolidated to the z9
— Consolidation from 60 servers down to 1 server resulted in significant reduction in Oracle licenses
— Plan to move WebSphere Application Server and Domino instances as well

Results
New application deployment time fell from several weeks to days
Saved CA$1.2M (software licensing) & reduction in management cost
Drastic improvement in backup and recovery operations

Centre
de services partagés

p)
Québec

© 2010 IBM Corporation



Savings will be in cooling, maintenance, software and equipment costs, said Guru Vasudeva, a
Nationwide computer expert who is overseeing the technology's implementation

Lower middleware and application costs, 50% reduction in monthly charges for Web infrastructure
80% reduction in data center floor space utilization, optimized CPU utilization

Greater operational and managerial efficiencies and lower cost per virtual server

Building better capacity management processes and workload modeling to better assess which
applications and workloads most appropriate to migrate to the z platform for additional cost
savings

Leveraged IBM services, server and software expertise for best practices in tuning and capacity
management, better management and resource optimization to drive down costs

GTS Capacity Planning and Capacity Management Services
Q Nationwide’ IBM zSeries 990 IFLs with 136 GB memory and associated systems

) software licenses
On Your Side Novell SUSE Enterprise Linux 9

IBM WebSphere
IBM DB2 Universal Database™ (UDB)
IBM WebSphere MQ

SupportLine Linux support
© 2010 IBM Corporation



Satyam has a strong presence in the IBM Cognos business intelligence space.
lts delivery of IBM Cognos software has been vital in helping its clients use
information as a strategic asset for improved business performance and
competitive advantage. As its clients migrate business intelligence solutions to
the IBM System z platform for outstanding performance and energy efficiency,
Satyam sought to test performance of Cognos 8.3 Bl for Linux on System z.

Through the IBM Beta Testing Program for Cognos 8.3 Bl for Linux on System z,
Satyam confirmed the seamless integration with IBM DB2 and IBM WebSphere
Application Server software; easy migration to the

System z platform; exceptional application performance; and robust scalability.
Staff found that often report response times on the System z platform were
between 15% and 88% faster giving clients rapid access to business information
through a single, real-time consolidated view.

Better performance and throughput for up to an 88% decrease in report
response times

Gains a competitive edge through delivery of a proven and tested business
intelligence environment

Enables more effective decision making through a single, real-time and
consolidated view of business information

“IBM Cognos 8 BI for Linux on System 7 is
a powerful business intelligence solution on
a mainframe platform which addresses all
important parameters related to
performance and scalability. This provides
a single, real-time and consolidated view of
business information to support operational
processes and disperse information to the
right teams across the company for more
effective decision making.”

— Hemant Kulkarni, Head, BI Technology
CoE, Satyam

IBM Cognos® 8.3 Bl for Linux® on
System z™

IBM DB2® 9.5

IBM System z9® Business Class
IBM WebSphere® Application

Server 6.1
e &
=
Satyam ot e

|
i
|
The Cfficial IT Services. Prowider of e 2010 FIFA Warid Cup™ !

IMP14006-INEN-00
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Customer

IBM Case Study

Example: Wessels & Muller AG
(Car parts wholesale)

Wessels+Miiller AG:
New opportunities with z/VSE, DB2 UDB
and Linux on the IBM System z9

Overview

W The task st hand
T modan e exiating warshowse
mansgemant sysisms in ordsr for
IT to be abla to reapond to
business fluctuations with
msparmum fexbiiity:

W The salution
IEM SystemzDE with ZVSE™— wa
TCP/IP and connectors linked o
the DB2E Universal Dstabssa™
(LD fior Limu: on syatem 2™ —
functions ag the most modarn
DataHub® and allows Wessels +
Maler AG to adapt to new
business conditions based on
demand.,

B Thebensfits
Installing DE2 UDB forLinus on
aystem z achievas maximum
flacibilty; the beat dats sening, the
highaat sver availshility of
appiications and the dynamic
resmangameant of rescunces. The
aimplifisd infrestructune reduces
operating coste

The company
Wesselz+Mler AZ suppliesits
customers with criginal parts from
brand name marufsctursre. Indoing
50, it enzures punctud deliveriesand &
service that makes it possible for
cugtornars 1o concentrets mons onthe
success af thair businesssa,

Johennez Schiertzsk, ITManager st
‘Weszalz+Miller: "Togetherwith our
amployess, waintznd 1o be ane afthe
moet high-performing companies in
the field of parts supply and delvary
and will do allwe can o maintsin this
pozition. W are purauing this goal by
applying our company's greatest
strengths and compstenciss. Thess
include a comprehensive preduct
assortiment, powerfullogistics, arsa-
wide delivery capacity and, last but not
least, the know-bow, skdlls and the
frisrdliness of cur employses”

Adwancement thanks to the flexibility of
the new solutian

The company's main focus iz on
masimurm flexibility incrderio shaps
ongoing operations optimally st all
times, The ideais rot only to obbain the

highesst perfarmarce during peak
dermard, rather, abovs all, to benefit
from reduced aperating coatz during
1he quister times. Cnce the previousky
natalead |IBM zSeries@ 230 had
dready reached abouts 0 parcent
capacity just handling daily opsrations,
‘Weasslz+Maler decided toopt for
migratian in ordsr to hews more
capacity availablein the futurs,

The |[BM System z28 plstform
prirmarity functions &3 & pure dats
erving ervironment. By uzing highly
zcalable ssrvices, Wesssls+Muller iz
able 1o consolidate and manags very
lerge data wolumes onane system.
The flexiole pletform offers
comprehensive suppartforopen as
weell ez industry standards. Mumemous
2ecurity functions, such as protected
access, echmolagies for network-
bas=d and local encryption contribute
1o the first-clezs techmology ofthe
main frame. The operating system
provides a special ssnice. Joharnes
Schlenitzek: *Overthe courss of the
wears, g2 the requiremnsents becams
higher and higher, the zVSE™ onthe
main frams proved itzelf as an
abeolutsly reliable opsrating system
thatwes both stable and secure and
becarms sasierand essier to
administrate.”

Incles cooperation betwesn
Weassalz+Miller, ihe IEM bLsiness
partner Bacom and IBR, migration to
thezf Businsse Cleza (BC) 1IBM
Systemn took placsin just one
weskend.

Aftsr migration, the applications aswsll
&5 the detabases (DB2AM) weare
rivticesbly fester, whichnot orly
rzsulted in accelarsted processing, but
s optimal hardlimg of the data leed,
awen during fransaction-intenss
phezes, Theteam sveninstaled Linwes
ana saparats Linue processor|IFL) ard
zAMENVE.2 and alzc instdled the
DBE2& Universal Databas=™ (LDB).
Thefirst applcatiors have beenin
production at Vessalz+ Milar sincs
Kay 2007, Alldata and applications are
arsdusly being migrated ta the UCE.

With the additiond opfions,
Weasalk+Milleris sble to maintainits
competitive edgs and to further build
an it. The improved ssndcsis not anly
aealablzto the company's 1,250 em-
ployess, bt aleo o customers ard
partners, Az an application and dsta
zarver, thez/VSE functions a=the
company-wids information and orde-
rirgy 2yst=m onthe Intzmet.

UnderzAVMWVE.2, five zVSE systems

aperstein a logical partition (LEAR) In
as=cond LRAR, which iz sazsignedtoa
dedicated Linux procsessorn, numenous
Lire guests are nataled undsrz/ Vi,
which, inturn, ssrves asthe camier 2y-
atem for DEZUDE.

Time is money
Wezsal+Millercurremly relies onz/

WEEWEAL.E, butiz preparing to up-
agrads to zASE VA AL With the heip of

toole, pre-testing is being performed to

zaawhich additional optionswill be of-
fered with the new furctions such as
wordosd pricing. Inthe sscond quar-
ter of 2005, the 64-bit verzion of the
aperating =ystem will be reedy for uze
&t Wesssls+Mdler.

Technical Data

IEK Syst=m z 28 Business Class (BT,
IFL-z/WSE™W34.2, z/WVME V5.2, DB2E
Univerzal Database™ [LUCE), LPAR

Contact

Wessels +Maller AG
Johannes Schlentzek

IT Manager

Pegenstecher Strabs 124
42000 Cenabrlck

Tel: +49(0)5411215-221
E-Mail: johannes. schientzeka
“wami-fehrzeugteile.de

Wessels + Moller AG
Dk Schuirmann
Sszistart IT managar
Pegenstecher Strabs 124
AC000 Cenabrick

Tel: +48(0)5411215-224
E-Mail: dik zchuimmann@
wm-fehrzeugteile.de

Becom Informationssystemes GmbH
Martin Milewwsky

Tel: +405 11 8568-TE8

E-Mail: milewsky@becom.com

IEM Deutschland GmbH

Michasl Happe

Cal: +401 T2 T360-850

E-Mail: michzslhoppe@ds.ibm.com

Source: IBM Form GK12-4361-00

Wulkansirasze 106

Thea B0 wabssite: address is:

EM, the: EM loge and brm.com ane ragisherad
trademarks of the EM Corporation.

product or sarvice namas

may ba tredemarks of cther marufacturan.

Java and al Java-bazed brands and legos are
trademarks of Sun Microsystams, Inc. inha LLGA
and/or othar couniries.

Microsoht, Windows, Windows NT and tha Win-
dows loge are rademarks of tha Miorosoht Cor-
pomtion in den US& andfer othar courntrias.

Irted, Inted Inzide [Loga), MM and Partium ara
trdemarks of the Intal Comporation in tha LIGA
and er othar courrias.

IR is & registarad trademark of Tha Open
Groupin tha LESA and other countrics.

Linux iz a tradamark of Liras Torvalds in tha LIZA
ard er othar courrias.

Frimtad in Garmary:
& Copgight IBM Comperation 2005
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Customer example: Supreme Court of Virginia
software

State court serves timely information to protect
public safety with IBMWebSphere software.

Challenge

Provide up-to-date, continuously
available information to more

than 400 magistrates across

the state, enabling them to

make more informed decisions

on whether or not to hold suspects
in jail, release them on bail and
other post-amrest issues

Why IBM?

IBM provided a secure, scalable
and resilient application
infrastructure to meet the
expanding information needs of
magistrates and other officials, now
and in the future

Solution

Online system for processing
offenders and reviewing records of
previous arrests statewide

Key Benefits

Improved public safety through
more informed magistrate deci-
sions and better ability to track and
identify suspects across the state;

IBM helped the court system of a large souther
decisions.

The Supreme Court of a large south
state is one of the oldest judicial
bodies in the United States, with roo
extending back to the seventeenth
century. The court consists of seven
justices whose primary role is to rule
on appeals originating in the state's

lower courts. In recent times, this hig

Expanding the application infrastructure for greater value

The court had previously installed its judicial case management records on the
z890 server running the VSE operating system and IBM DB2 information manage-
ment system. Using the scalable architecture of the System z, the IT group of the
court created a second LPAR to host the new magistrate systerm. The group built a
new centralized database of offenders drawn from local court systems across the
state. To provide access to this database, the developers implementad WebSphere
Application Server on the mainframe to field queries from users and retrieve
information from the database. The application runs on multiple SUSE Linux
Enterprise Server instances executing in the System z Virtual Machine (z/VM®)
operating system.

© 2010 IBM Corporation



Supreme Court of Virginia (cntd.)

Legacy LPAR TCRIP TCRIP LINUX LPAR
i 2/VSE 4.1 ) i &
0O%A Ports
TCPIP | | |
VEWITCH1 & VSWITCH2 ]
VTAM / / \
z ) z
v v D62 DE2 DBE2
. cics ¥
5.3 53 WAS WAS WAS
PROD QA TEST
I
D D v || pB2 8.1 :
B L i
2 I & WAS
6.1
™1 VSE Connectors/VSAM Redirector [~ PROD

- 29 BC for CouﬁSyste@/

» Serves 325 courts, 5.000+ users, 4 million cases (2007)
» Integrating z/VSE, DB2/UDB and WebSphere applications

» eMagistrate* system serves 125 locations, 2.800 trans per day
*2007 ComputerWorld Honors Program Laureate

= 29 BC for Internet
» eCommerce application integrating z/VSE and WebSphere appls

»1+129BC
» 2+ 2CPs
» 5+5IFLs

» 48 + 32 GB
memory

»2+22z/VM 5.3
LPARs

» 7+ 42z/VSE 4.1
guests

» 41 + 14 SLES 10
guests
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The momentum continues:

Shipped IFL engine volumes increased 35% from YEOQ7

Shipped IFL MIPS increased 65% from YEO7 to YEQ9

Total Installed Linux MIPS

More than 3,100 applications available for Linux on z

wiiH

Linux is 16% of the System z customer install base
70% of the top-100-System z-clients are running Linux on System z

Two Linux partners: Novell SUSE and Red Hat
Gold standard in virtualization with z/VM

'03 '04 '05 '06 '07 '08 '09
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10 years of most successful pair
z/VSE and Linux on System z

enables and supports customer growth
with IBM System z, IBM System Storage, and IBM Middleware

A.A A = z/VSE V4

. - L » Protect core IT investments through PIE
Inux Inux Inux
on on on .
Systemz | | Systemz System z » Robust, secure enterprise server
Firewall was, DB2 UDB, Production » Cost-effective solutions
Samba, :Ags’ TSM, Environment(s) EEE . .
phache, MaSeries, [ | S Pertah + cics lest - Appl. Dov. » Interoperability with network / servers
) . CTG, etc. . +VTAM |  |Environmen (s)
R . = : TCP/IP . . . .
(A $ - e + cosoL » Highly improved price / performance
L‘J - 1T
n 2V V5 I [ o = z/VM V5
IFL Engine Standard Engine
IBM System 2 » Highly flexible, industrial strength

» Advanced virtualization
» Multiple z/VSE and Linux images

» Designed to exploit System z9
ﬂ Lotus. =« |jhux on System z
Tivoli Rational » Large portfolio of new applications
N WebSphere » Platform for IBM middleware
% » Infrastructure Simplification
» Massive scalability / consolidation

© 2010 IBM Corporation




10 YEARS of Enterprise Linux on System z

A Simple Idea That Changed the World
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The Role of Linux in IBM Products

MCP based (Embedded Linux)

®True Embedded Devices (Controllers/Service Modules)
» OS burned into Flash/ROM at manufacturing
» System control/service stack must be operational at first boot
» Examples: FSP (System i/p/z), AMM (BladeCenter), IMM(System x)

®Systems Management Devices

» OS needs to be pre-installed

» Management stack must be operational immediately

» Examples:HMC (Power & z), System z Service Element, SanVC (Storage)
®Special Purpose Appliances

» OS and software stack combination manufactured into device

» Customer cannot install OS after system purchase

» Examples: RSS 4690(RSS), DataPower(SWG@G), Image Capture(GBS), XIV((Storage) -
®Diagnostics/Systems Deployment

» Diagnostic image delivered as bootable CD, flash drive

» Image cannot be created by customer to include OS and diagnostics
» Examples: ToolsCenter(System x), RSS Diags(RSS), Tivoli OS Provisioning(SWG)

Software Group Offerings

®OpenClient for Linux 420
®|BM Client for Smart Work & @j
®\Websphere Cloud Burst e (©

73 © 2010 IBM Corporation



