The Gold Standard
for Enterprise Computing

Advantages of a Private Cloud
on zEnterprise
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IBM Competitive Project Office

Businesses are choosing a variety of cloud deployment models

el
=

Public cloud Hybrid Cloud Private cloud
Available to the general Traditional |T and clouds (pubIIC On or off premises cloud
public or a large industry and/or private) that remain infrastructure operated solely
group and owned by an separate but are bound together for an organization and
organization selling cloud by technology that enables data managed by the organization

services. and application portability or a third party

Differences in
Security, Availability, Performance

- Applications and data are publicly exposed - Applications and data remain “inside the firewall”

- Difficult to access logs and policies - Easy to access logs and policies

- Minimal visibility into day-to-day operations - Good visibility into day-to-day operations

- Minimal customization - More customization

03. Advantages of a private cloud on zEnterprise © 2014 IBM Corporation
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critical workloads
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Linux adoption is growing — especially for Cloud and mission-

FIVE YEAR PLANS FOR INCREASED
OS INVESTMENTS

Increasing Use of Linux

80%

Increasing Use of Windows

LINUX IS CORE TO THE CLOUD
Maintaining or Increasing Linux to Support Cloud

74%

Decreasing Linux to Support Cloud
|15

01. IT Industry Challenges.pptx

ENTERPRISES INCREASING USE OF
LINUX FOR MISSION-CRITICAL WORKLOADS

2010 60%
2011 69%
2012

73%

L] LINUX

FOUNDATION

Data source: 2013 Enterprise End User Report. Linux Adoption:
Third Annual Survey of World's Largest Enterprise Linux Uses

This work 15 licensed under a Creative Commans Attilbution-MoDerivs 3.0 Unparted Licenas.
www.linuxfoundation.org

http://www.linuxfoundation.org/publications/linux-foundation/linux-adoption-
trends-end-user-report-2013

© 2014 IBM Corporation
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Applicability of the cloud is broadening to include more
traditional enterprise workloads

What types of applications do you plan to host on cloud platforms?

80% M [ | 12 months
M [ 6 months

60%
40%
20%

0%

Customer/ Employee- Back Business OLTP
partner-facing facing office analytics

Base: 200 North American and European hardware and infrastructure decision-makers

Source: A commissioned study conducted by Forrester Consulting on behalf of IBM, October, 2012

4 03. Advantages of a private cloud on zEnterprise © 2014 IBM Corporation
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ZEnterprise excels at supporting enterprise workloads

10000
9000
8000
7000
6000
5000
4000
3000
2000
1000

Number of Incursions

Unauthorized Access Counts

UNIX

X86

System z

Most secure
= Highly available
Cost-effective

O UNIX
O x86
B System z

100.00

95.00

90.00

85.00

Average Compliance %

80.00

75.00

SLA Compliance Summary

UNIX

x86 System z

= High performance delivering
guality service consistently

= Access to systems of record
(z/OS) resident data

Source: “System z and Managed Service Providers,” white paper by Solitaire Interglobal, 2013
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Key steps to deliver arobust private cloud on System z

prsssssssssssssssssesnssssesesssesssnsesses : Cloud
: ; Management

Virtualization

» Consolidate and virtualize
+ Streamlined management

Reduce costs and improve agility

6 03. Advantages of a private cloud on zEnterprise © 2014 IBM Corporation
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z/VM has multi-system clustering and virtual server mobility

Work Work Work

load

Work Work
load

" load
> 5 T . Shared disks and resources
Linux | Linux | Linux

, Cluster
Work | Work Simplified cluster
management

Linux Linux

Clustering — Up to 4 VM instances can be clustered as a single system image; cluster
members can be on the same or different physical servers

Live Guest Mobility — Move Linux virtual servers non-disruptively to another VM instance
on the same or another physical server in the single system image

02. The Right Solution.pptx

© 2014 I1BM Corporation
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Simplified management of the z/VM virtualization layer

IBM Wave virtualization management software
for z/VM and Linux on zEnterprise environments

= |ntuitive graphical workspace
with powerful drag-and-drop
capability

= Automatically detects all

resources in the environment
— Spans partitions, servers, sites,
geographies
— Supports SSI clustering
and Live Guest Mobility

= Simplify and automate

management
— Monitor, provision, manage
user accounts

= Significantly reduces
administration requirements
and costs
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Improve productivity with IBM Wave

Common Administrative Manual IBI\)IN\I/\t/ZVE Reduction in
Tasks (seconds) (seconds) Labor time
Monitor z/VM 30 13 58%
Add virtual switch 88 20 7%
Activate/deactivate guest 65 10 85%
Execute scripts for guest 96 18 81%
Create clone from guest 576 29 95%
Live guest migration 95 13 87%

Measurements taken using CSL-WAVE 3.2.0

Source: IBM CPO Internal Study
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03. Advantages of a private cloud on zEnterprise

Average reduction in labor: 80%
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IBM Wave greatly simplifies management of Linux and z/VM

Operation management example: Live Guest Migration

With IBM Wave:
« Graphical user interface

» Execute via menu selection

Using manual control program commands:

Task

Task Steps

TTP3
TTP3)

i

HTTP
(HTTPY)

Log into both
VM instances

Login PBCVMA
Login PBCVMB

Find out which
instance has the
running guest

g HTTP2 in PBCVMA
g HTTP2 in PBCVMB

yyyyy

Verify the guest
can be moved

vmrelo test HTTP2 to PBCVMB

Move the guest

vmrelo move HTTP2 to PBCVMB

11

Log out of both
instances

Logoff PBCVMA
Logoff PBCVMB

03. Advantages of a private cloud on zEnterprise
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DEMO: IBM Wave and Live Guest Mobility
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Enterprise Linux Server solution provides a cost-effective way
to get started

13

Solution includes:
— Standalone zEnterprise server (either zBC12 or zEC12) with IFLs, memory, 1/0O
connectivity ... plus z/VM
— Hardware and software maintenance for 3 or 5 years
— Linux available from distribution partners
+ SUSE and Red Hat

For new Linux workload h

deployment and consolidation

Designed from the ground up
for enterprise-class workloads

Extremely attractive pricing

A perfect entry point for businesses
with growing IT needs who are ready to make a commitment to Linux

03. Advantages of a private cloud on zEnterprise © 2014 I1BM Corporation



Virtually all IBM middleware runs on Linux on System z (Total 244)

IBM Competitive Project Office

AIM / WebSphere (51)

M (52)

SCI/ Tivoli (57)

Industry Solutions (28)

CICS Transaction Gateway Desktop Edition
CICS Transaction Gateway for Multiplatforms
Communications Server for Linux

HTTP Server for WAS HE Novell SLES

IBM Business Monitor

IBM Business Process Manager Advanced
IBM Business Process Manager Standard
IBM Integration Bus

IBM Mobile Foundation

IBM Runtime Environment, Java Technology
IBM Worklight

TPF Toolkit

WebSphere Adapter for Email

WebSphere Adapter for ECM

WebSphere Adapter for File Transfer Protocol
WebSphere Adapter for Flat Files
WebSphere Adapter for IBM i

WebSphere Adapter for JDBC

WebSphere Adapter for Lotus Domino
WebSphere Adapter for Oracle E-Business
WebSphere Adapter for PeopleSoft
WebSphere Adapter for SAP Software
WebSphere Adapter for Siebel Business
WebSphere Adapters

WebSphere Application Server

WebSphere Application Server - Express
WebSphere Application Server FP Web 2.0
WebSphere Application Server for Developers
WebSphere Application Server Hypervisor
WAS HE for Novell SLES on System zéZ)
WAS HE for Red Hat Enterprise Linux Server
WAS HE Intelligent Management Pack
WAS HE V7.0 on RHEL for System z (2(3
WebSphere Application Server Liberty Core
WebSphere Application Server ND
WebSphere Enterprise Service Bus
WebSphere Extended Deployment
WebSphere Extended Deployment CG
WebSphere eXtreme Scale

WebSphere Lombardi Edition

WebSphere Message Broker

WebSphere MB Connectivity for Healthcare
WebSphere MQ, FTE, Low Latency (3)
WebSphere Service Registry and Repository
WebSphere SSR Advanced Lifecycle Edition
WebSphere SSR Client

WebSphere Virtual Enterprise

Cdram Social Program Management
Database EnterErlse Developer Edition

DB2 Advanced Enterprise Server Edition
DB2 Advanced Workgroup Server Edition
DB2 Connect Application Server Advanced
DB2 Connect Application Server Edition

DB2 Connect Enterprise Edition

DB2 Connect Unlimited Advanced z, | (3)
DB2 Enterprise Server Edition

DB2 for Linux, UNIX and Windows for SAP
DB2 Merge Backup for Linux UNIX, Win
DB2 Recovery Expert for Linux, UNIX, Win
IBM Data Studio

IBM InfoSphere Business Info. Exchange
IBM InfoSphere Foundation Tools

IBM InfoSphere Identity Insight

IBM InfoSphere QualityStage Module US Cert
IBM Metadata Workbench

IBM solidDB

Information Server Bus. Glossary Anywhere
Informix Client Software Development Kit
Informix Connect Runtime

Informix Dynamic Server Enterprise Edition
InfoSphere Business Glossary

InfoSphere Change Data Capture
InfoSphere Change Data Delivery
InfoSphere Data Replication

InfoSphere Federation Server

InfoSphere Guardium

InfoSphere Information Analyzer

InfoSphere Information Server, SAP (2)
InfoSphere Master Data Management
InfoSphere Master Data Management Server
InfoSphere Optim Configuration Manager
InfoSphere Optim Performance Manager (2)
InfoSphere Optim pureQuery Runtime z/OS
InfoSphere Optim Query Capture and Replay
InfoSphere Warehouse Advanced Depart.
InfoSphere Warehouse Advanced Enterprise
InfoSphere Warehouse Departmental Edition
InfoSphere Warehouse Developer Edition
InfoSphere Warehouse Enterprise Base
InfoSphere Warehouse Enterprise Edition
InfoSphere Warehouse Optim Data Retention
Optim High Performance Unload for DB2
Optim Performance Manager (2)

Optim Query Tuner for DB2

IBM License Metric Tool

IBM SmartCloud Control Desk

IBM SmartCloud Cost Management

IBM TRIRIGA Application Builder

IBM TRIRIGA Application Platform

IBM TRIRIGA Connector Business Apps (2)
IBM TRIRIGA Connector for Offline Forms
Maximo Adapter for Microsoft Project
Maximo Adapter for Primavera

Maximo Archiving Adapter for Optim Data Gr.
Maximo Asset Configuration Manager
Maximo Asset Mgmt, Essentials, Schedule (3)
Maximo Calibration

Maximo Change and Corrective Action Mgr
Maximo Enterprise Adapter, SAP (2)

Maximo Everyplace

Maximo for Government

Maximo for Life Sciences

Maximo for Nuclear Power

Maximo for Oil and Gas

Maximo for Service Providers

Maximo for Transportation

Maximo for Utilities

Maximo Health, Safet{/land Environment Mgr
Maximo Linear Asset Manager

Maximo Mobile Asset Manager

Maximo Mobile Inventory Manager

Maximo Mobile Suite

Maximo Mobile Work Manager

Maximo Spatial Asset Management

Tivoli Application Dependency Discovery Mgr
Tivoli Asset Discovery for Distributed

Tivoli Business Service Manager

Tivoli Monitoring, Energy Mgmt, VE (3)

Tivoli Netcool/Impact

Tivoli Netcool/OMNIbus

Tivoli NetView for z/OS

Tivoli Network Manager IP Edition

Tivoli Provisioning Manager

Tivoli Service Automation Manager

Tivoli Storage Productivity Center Editions (3)
Tivoli System Automation Application Mgr
Tivoli System Automation for Multiplatforms
Tivoli Usage and Accounting Manager, Ent (2)
Tivoli Workload Scheduler, z/OS, Agent (3)
TotalStorage SAN Volume Controller

Case Foundation

Case Manager

Content Analytics

Content Foundation

Content Integrator Enterprise Edition
Content Manager Enterprise Edition
Content Manager OnDemand Multiplatforms
Curam Social Program Management
Enterprise Records

FileNet Business Process Manager

FileNet Content Manager

IBM WebSphere Multichannel Bank Toolkit
Sterling B2B Integrator

Sterling Connect:Direct

Sterling Connect:Express

Sterling Control Center )
WebSphere Commerce Enterprise
WebSphere Multichannel Bank Toolkit
WebSphere Transformation Extender
WebSphere Transformation Extender SEPA
WebSphere Transformation Extender SAP
WebSphere Transformation Extender SWIFT
WebSphere Transformation Extender EDI
WebSphere Transformation Ext. Financial
WebSphere Transformation Ext. Healthcare
WebSphere Transformation Ext. NACHA

Rational (19)

ICS / Portal (15)

BA (15)

Security (7)

IBM Connections

IBM Connections Mail o .
IBM Customer Experience Suite Rich Media
IBM Domino . .

IBM Forms Experience Builder

IBM Forms Server

IBM Mobile Portal Accelerator )

IBM Web Content Manager, Rich Media (2)
IBM Web Experience Factory

Lotus Domino

WebSphere Dashboard Framework
WebSphere Portal Enable, Extend, Server (3)

Cognos Business Insight _
Cognos Business Intelligence & Analysis
Cognos Insight

Cognos Mobile o

Co’anos Real-time Monitoring )

IBM SPSS License Authorization Wizard
IBM SPSS Modeler Limited )
SPSS Collaboration and Deployment Services
SPSS Decision Management

SPSS Modeler & Server (2

SPSS Statistics & Server (2)

IBM Security Access Manager for Web
IBM Security Identity Manager

Tivoli Access Manager for e-business
Tivoli Directory Integrator

Tivoli Federated |dentity Manager

Tivoli Federated Identity Mgr Bus. Gateway
Tivoli Key Lifecycle Manager

Rational Asset Manager Enterprise Edition
Rational Asset Manager Standard Edition
Rational Automation Framework

Rational Build Forge

Rational Build Forge Enterprise Edition
Rational Build Forge Enterprise Plus Edition
Rational Build Forge Standard Edition
Rational ClearCase

Rational ClearCase MultiSite

Rational Collaborative Lifecycle Management
Rational Developer for System z

Rational Developer for zEnterprise

Rational DOOR . .
Rational Host Access Transformation Service
Rational Programming Patterns

Rational Programming Patterns for System z
Rational Quality Manager

Rational Requirements Composer

Rational Team Concert

Source: IBM Clearinghouse
Last Updated: 9/11/13
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IBM provides free services support to ISVs when moving Linux
applications from x86 to zEnterprise

Chiphopper services offering:
= Designed for IBM Business Partners (PartnerWorld members)

= Helps them port their existing Linux applications from competitive platforms

onto IBM Power Systems or System z running Linux
— Enablement and guidance services,

plus Linux support I |
— Access to IBM hardware and middleware, asptinaiee)

proof of concept environments

and platforms for testing i—’:" i—all
— Technical assistance during the port =y .
— Post-porting issue support

xBH & xB:s-H4

=ystam IBF4 Sysiem p

IEM Systam 2

» Free of charge service

"OpenPro and IBM Chiphopper team are working together to provide a flexible, scalable
and fully featured business management ERP solution. This system uses the power of open
source technologies with many advanced features that have saved clients millions of dollars
in operating efficiencies. OpenPro works with the new IBM DB2 version on the powerful
IBM System z or i."

- Jim Clark, CEO of OpenPro

For more information, contact Chiphopper web page: www.ibm.com/isv/go/chiphopper, or send an email to chiphop@us.ibm.com

15 03. Advantages of a private cloud on zEnterprise © 2014 I1BM Corporation
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Examples of workloads best suited to consolidate on a private
cloud on Linux on z/VM

Transaction processing

Applications critical
to business revenue

Systems of engagement

Mixed utility

1 1 1

16 03. Advantages of a private cloud on zEnterprise © 2014 IBM Corporation
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Workloads with higher I/O bandwidth requirements benefit
from zEnterprise architecture

T5-8

Which platform ores)
provides the lowest
TCA over 3 years?

(128 cores)
3 x 4-node Oracle RAC DB
/ $8.9M @3 yr. TCA)
I [
Oracle DB
workload

Customer Database Workloads
each supporting 4K TPS

Oracle Enterprise Edition
Oracle Real Application Cluster

zEC12 with 16 IFLs

3 x 4-node Oracle RAC DB

$3.6M @ yr. Tca)
normalizing them to Performance Units

TCA includes hardware, software, maintenance, support and subscription. Workload Equivalence derived from a proof-of-
17

concept study conducted at a large Cooperative Bank and projecting to T5-8 servers using published TPC-C Results

60% less
cost!

03. Advantages of a private cloud on zEnterprise
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Co-location benefits from zEnterprise architecture

Separate servers

Separate LPARs
on same server
0
3,650 tps —— 8% 5 4,300 tps
Increase
4 CPUs 2 CPUs 4 CPUs 2 CPUs
WAS DB2 WAS DB2
Linux z/OS Linux z/OS
Power System System z

Source: IBM CPO.

System z
Type-4 driver used on both platforms to equalize database connectivity
18

03. Advantages of a private cloud on zEnterprise
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Consolidation onto System z also yields co-location benefits
for SAP applications

19

Business challenge:

 After acquiring a competitor, inherited 200+ standalone servers
» Faced untenable increases in IT costs from system complexity

and incompatibility, maintenance and licensing issues
« Customer service was suffering as a result

Solution:
Consolidated distributed servers and migrated its mission-

critical SAP and DB2-based applications to an IBM System z
running Linux, z/OS and z/VM operating systems

Benefits:
» Reduced IT costs as proportion of sales by 50%

« Consolidation cuts power by 40% and reduces data center
floor space from 6,000 to 1,000 sq. ft.

« Cut system administration and maintenance costs

03. Advantages of a private cloud on zEnterprise

I.DOR
SAP DB2
Linux z/OS

SAP applications
co-located on System z

© 2014 I1BM Corporation
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Key steps to deliver a robust private cloud on system z

Cloud
Management

Virtualization

» Deliver self-service

e Standardize and automate
service deployment

* Monitoring
« Back up/recovery

Reduce costs and improve agility

20 03. Advantages of a private cloud on zEnterprise © 2014 IBM Corporation
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@ Cloud Management Suite for System z

» Fully automate deployment and
lifecycle management of cloud services

= Simplify cloud operations and increase
productivity with OMEGAMON
monitoring of services

* Increase availability of cloud data with
easy to implement storage
backup/recovery

21 03. Advantages of a private cloud on zEnterprise

Provision workloads
SmartCloud Orchestrator

Monitor Workloads
OMEGAMON for z/VM and
Linux

Backup/Recover Workloads
Tivoli Storage Manager

© 2014 I1BM Corporation
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Automate deployment of cloud services with IBM SmartCloud
Orchestrator

22

Cloud offering based on open standard 1204l Sriarclsnd O nesi s

OpenStack

Self-service automated provisioning
of virtual machine images...
— Images can include OS, middleware
and applications
— Deploy multiple virtual machines in a
single operation with patterns

...into pools/clouds on virtualized
hardware

— Supports z/VM, PowerVM, VMware ESX,
KVM, Amazon (AWS)

VMware ESX PowerVM

03. Advantages of a private cloud on zEnterprise © 2014 I1BM Corporation
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Automation with IBM SmartCloud Orchestrator can further

reduce costs

23

User selects and
deploys a pattern

New cloud offering based on open standard OpenStack
Self-service console for users

Virtual images, scripts and patterns for quick-starts

Drag and drop tooling for creating and deploying cloud
services using catalog

z/VM

Integrated monitoring and storage management of cloud Cloud grqup

services via scripts

03. Advantages of a private cloud on zEnterprise © 2014 IBM Corporation
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DEMO: Preview of SmartCloud Orchestrator

Select and
\ Deploy Pattern

»
>

= '
Developer

» Administrator sets up pool of resources
and makes images, scripts and patterns
available to cloud users

o

Linux Linux

zIVM
Cloud group

= Self-service console for cloud users

» Cloud users drag and drop parts to create
patterns

= Automated provisioning of cloud service

24 03. Advantages of a private cloud on zEnterprise © 2014 IBM Corporation
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Automate monitoring of cloud services with OMEGAMON XE
on z/VM and Linux

* Provides performance monitoring I
for z/VM and Linux guests

File Edit View Help

[ =]
G- U0 OIBR# A0 0028 dd BOUHPSLEERCO @7 BEE A =3
2 @ 3 | [ull 2¥M Health: CPU Utilization # M = 0 % |[al 27M Health: Real Memory Overcommit ... < [ H [ %

|

Dvirtual CPU Busy Percent
CP Percend it of CPU

— Linux agent gather detailed

performance data from Linux
guests

WULANRA A GOLVICOM GLLWICOM WULANRA A
45 Physical Systam 1D

System 1D
[ail] z/¥M Health: DASD Page Spac... # [0 B [0 x

[l z/¥M Health: Main Storage Paging... # [ = 1 % | [l VM Health: Highest Workload WaitRe.. « [ = [ x

— z/VM agent gathers performance
data from z/VM and Linux

GOLVICOM -WLNZ17
System ID System ID + Wiaiting Workload
[EH z/VM Health: All Systems

WLAVMAA - VMLNAS

4 3 DBDO %
WDISK YDISK | WDISK
WDISK
i SV‘Séem LPAR

HSTORE HSTORE
Wain St Maximurn | Madmum| Pages |, 0I5 Workload HSTORE
Name | Main Storage

Allocation Dedicated
oo Blacks | Storage | Migrated XE‘E?E:E WV'\'/';I’;'E‘;‘E‘ Rate Avts”cag‘e 10 Virual
PEer user Blocks to DASD per second Machines
. . 12718100 08:46:24_| GDLVICOM | vIC 0 GDLVICOM- VMLNX17 [ 0 [
Executes automated actions in s

response to defined events or

G Hub Time: Fri, 11/20/2009 11:48 AM

e Systermn Health - BMADDOX4 - SYSADMIN  *ADMIN MODE*

25
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Automate backup and recovery with Tivoli Storage Manager

= High-performance, scalable backups and

restores that minimize network traffic Cloud Backup/Recovery

= Performs automated, scheduled

asynchronous replication of backup data 3
and metadata s -
= Data protection and disaster recovery P .
for more than 500 different disk, tape A o TR .
and virtual tape storage — S
= Management of up to four billion data | ’

objects on single server architecture
built on IBM DB2

26 03. Advantages of a private cloud on zEnterprise © 2014 I1BM Corporation
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@ IBM Enterprise Cloud System

Standard Linux

Environment
« Red Hat/SUSE
» 3000+ Applications

Utility Pricing and MSP
Flexible Financing

Trusted, 24/7
IBM Support

Cloud Management
Suite

FATECHINNOUAGORN
| EILIJIZIFIDS%
Award Winning
Hardware Design

abelo)s N4l

Hypervisor and
Virtualization
Management

LINUX ZReaders
LLLLLY® 8Chuicgj§

el sy elict = 99.99% Availability
* Proven Security

= Delivered in 45 Days
= Production Ready in Hours

© 2014 IBM Corporation
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Enterprise Cloud System Components

Server Options
IBM zEnterprise BC12: 2 - 13 IFLs
IBM zEnterprise EC12: 6 - 101 IFLs

Memory
32 GB memory per core on zEC12/z196

24 - 32 GB memory per core on zBC12/z114
Except where configuration increment rules don't
support

/0

24 FICON® ports with zEC12/2196,
8 FICON ports with zBC12/z114

8 OSA ports

Storage Options
IBM DS8000 System Storage
IBM Storwize v7000

Maintenance
3-5 years for all hardware components (1 yr.
warranty and additional years pre-paid)

Cloud Management Software

— IBM Cloud Management Suite
« SmartCloud Orchestrator
« OMEGAMON XE for System z
 Tivoli Storage Manager

— Operations Manager for z/VM

— Backup & Restore Manager for z/VM

Virtualization Software
— IBM z/VM® Version 6.3 with features
» z/VM Directory Maintenance Facility
» z/VM Resource Access Control Facility
 z/VM Performance Toolkit for VM™
+ z/VM Single System Image
— IBM Wave for z/VM

Maintenance
— 3-5 years Subscription and Support (S&S)

Services

Pre-integration and pre-configuration services
(based on IBM best practices) to load software prior
to shipment

On-site personalization services

IBM_ Confidential until April 8, 2014

© 2014 I1BM Corporation
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Public vs. private cloud:
Which option costs less for delivering mixed workloads?

| Public
272 very light \ Cloud

workloads

Private

workloads

87 medium
workloads —p

39 heavy 1/O j

Private
Cloud
(zEC1

Which option
provides the lowest

TCO over 3 years?
398 workloads

03. Advantages of a private cloud on zEnterprise
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Platform requirements for deploying very light workloads

272 very light
workloads

= |IBM WAS ND

30

Server configurations are based on equivalence ratios derived from IBM internal studies.
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Public
Cloud

Private

Private
Cloud
(2)

272

m1. small
reserved instances

28

X86 cores

IFLs
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Platform requirements for deploying medium workloads

Public
Cloud
| Private
' >
87 medium
workloads

Cloud

®" |IBM WAS ND

Online banking Private
workloads, each driving Cloud
22 transactions per
second
with light I/0

Server configurations are based on equivalence ratios derived from IBM internal studies.

87
cl.medium
reserved instances

24

X86 cores

14
IFLs
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Platform requirements for deploying workloads with heavy 1/O

39 heavy 1/O
workloads

®" |IBM WAS ND

Online banking workloads,
each driving 22 transactions

per second with 1IMB 1/0
per transaction
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Server configurations are based on equivalence ratios derived from IBM internal studies.
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Public
Cloud

Private

Private
Cloud
(2)

39
cc2.8xlarge
reserved instances

624

X86 cores

26
IFLs
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A private cloud on System z yields the lowest costs

St 398
272 very light N ClIJ 'g reserved instances
workloads ou

$37.0M @yr 1co)
[

[
: Private
87 medium
workloads > —> 676
X86 cores
[ | $183M (3yr TCO)
39 heavy 1/O
workloads j _
Private
Cloud 48
398 workloads

(zEC1 IFLs

$9.4M (3yr TCO)

Server configurations are based on equivalence ratios derived from IBM internal studies.
Prices are in US currency and will vary by country. Public cloud case includes costs of
hardware (instances, data in/out, storage, support, free tier/reserved tier discounts), software

=

49 and 75%
(middleware) and labor. zEnterprise and x86 cases include costs of hardware (system, IeSS COSt
virtualization, OS), software ( cloud mgmt, middleware), power, floor space and labor.
33
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Reduce costs with a System z private cloud

Case Study: 398 Workloads

40,000,000 A% TTTOTE
35,000,000

30,000,000

25,000,000

20,000,000
15,000,000

10,000,000

B Power, space
M Labor

[ Software

B Hardware

5,000,000

0

Public x86 Cloud z Cloud
Cloud

Server configurations are based on equivalence ratios derived from IBM internal studies.
Prices are in US currency and will vary by country. Public cloud case includes costs of
hardware (instances, data in/out, storage, support, free tier/reserved tier discounts), software
(middleware) and labor. zEnterprise and x86 cases include costs of hardware (system,
virtualization, OS), software ( cloud mgmt, middleware), power, floor space and labor.
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European MSP selects System z Enterprise Linux Server for
Cloud

Business challenge:

*Managed service provider (MSP) which specializes in web hosting and server
outsourcing was reaching a breaking point

*Could not fulfill requests to manage Oracle database hosting on x86 environment and
wanted to strengthen and complement its portfolio of service offerings

Solution:

IBM System z Enterprise Linux Server for a private cloud environment

Benefits:
* Linux standardization

Robustness, reliability and security on System z
Best TCO for Oracle database with Linux on System z

Capacity of z/VM virtualization and memory over commitment
Private cloud capability

36 03. Advantages of a private cloud on zEnterprise © 2014 I1BM Corporation
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How to get started

* Think it
— No one-size-fits all
— zEnterprise is ideal for enterprise workloads requiring high level
of security, reliability, scalability, performance
— Data management requirements

= Build it
— Enterprise Cloud System

* Tap into it
— Strategically mix clouds to deliver business outcome
— Open standards are important for dynamic hybrid cloud strategy
— SmartCloud Orchestrator built on open standards

37 03. Advantages of a private cloud on zEnterprise
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