R. Jay Brenneman Paul A Wojciak
June 2014

IBM Systems & Technology Group

[[nn]]
H ]
;@.iil

@

Mainframe Cloud, Mobile, and Analytics
Use Case Testing with Linux on System z

T

© 2014 IBM Corporation



-
~

(o]
”:u:
g
A

IBM Systems & Technology Group

Agenda

» Mainframe at the forefront of Cloud, Mobile and Analytics solutions

» System and Solution testing with System zEnterprise

» How are customers deploying Linux on System z infrastructure today?
= Customer use cases

= Bringing it all together within a Cloud

= Key Takeaways
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The 3™ generation of computing platform, the 3" phase of the Internet, and
the explosion of information are colliding to form a perfect storm of
disruption and transformation
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Smarter Computing
The IT infrastructure that enables a Smarter Planet
Optimized for any scale

SGEN I ESDEIEE  Public, Private, Hybrid, & Cloud

Pre-integrated and custom built

Structured and unstructured data
Predictive, advanced, and operational analytics

Data Re

E™ 23
EX .
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Optimized for any scale

Fully secured and best possible security
Fully built in and individual additions

Compliance and governance requirements

Provide relevant content at the speed of business

Mobile Ready Secure mobile delivery
Scale to support unpredictable demands
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Why deploy cloud and Linux on System z7?

Increased
productivity

» TCA of less than $0.70

per day per virtual
server?

" 79% less TCA vs.
leading public cloud?

= More than 3,000
applications available
on System z

More efficient
data center

» U.S. Insurance
Company uses 80%
less energy than
existing distributed
servers

= Less floor space

» Fewer physical servers
to manage

Higher
utilization

= Most clients run
consistently at 90%+
utilization’

» “Shared everything”
architecture

= Manage up to 100,000
virtual servers'

uration. Results may vary. 5-Year Tota'I IT Cost

ings start at 250 virtual servers

Greater reliability,
availability

» Most customers test
backup of System z
to 100% recovery
annually

= Built-in hardware
redundancy

» Capacity and Backup
on Demand

© 2014 IBM Corporation
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Cloud ready.
IBM zEnterprise EC12 delivers efficiency at scale.

better scaling TCA of less than
advantage _for an SAP per day per virtual
cloud solution over server
competitive environment

Manage Linux consolidation of
Oracle workloads deliver

of under

virtual servers in iti
ual serversin a vs. the competition

| single system

po=Year lotal IT Cost P ,
o - i : ?\ © 2014 IBM Corporation




-
~

BM systems & Technoogy e~ |BM System and Solutions Test Overview  iEEE ¢y
Product Development Mfg
Simulation Unit / - Customer Solutions Test
Test . ——| Bring up > Fu_lr_1ct|ton |, Mfg Test
Test = HW / SW System Test
. Validate
Pre power-on Basic HW, FW, Stabilize HW, FW, Validate & Stress Full Manufacturing
simulation SW components SW function Solution Stack process

Hierarchy

Customer
Solutions Test

HW & SW
System Test




-
~

BM systems & Technoogy e~ |BM System and Solutions Test Overview  iEEE ¢y
Product Development Mfg
Simulation Unit / - Customer Solutions Test
Test . ——| Bring up > Fu_lr_1ct|ton |, Mfg Test
Test = HW / SW System Test
. Validate
Pre power-on Basic HW, FW, Stabilize HW, FW, Validate & Stress Full Manufacturing
simulation SW components SW function Solution Stack process
Hierarchy

Customer

Solutions Test

HW & SW
System Test

n software
- Lotus.

openstack

WebSphere.

7) DATAPOWER

{ims




IBM Systems & Technology Group

IBM System and Solutions Test Overview IE== ¢

Simulation

Pre power-on
simulation

Product Development

Test . —»

Unit /

Bring up ————=h
Test

Basic HW, FW,

SW components

Hierarchy

Customer

Solutions Test

HW & SW
System Test

Function
Test

Stabilize HW, FW,
SW function

Insurance

openstack

Customer Solutions Test
>
HW / SW System Test

Validate & Stress Full
Solution Stack

Validate
Manufacturing
process

Customer Modelled

Workload Examples
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Linux on zEnterprise zEC12 Customer Environments

» How are zEnterprise EC12 customers deploying Linux on z today?
* Linux Only Mode Partition usage was examined.

» Statistics for Partitions, Processors, Memory, and Input/Output Adapters.

» Over 40% of zEC12 servers have partitions with Linux whether as a guest of
zVM or bare-metal Linux.

© 2014 IBM Corporation ‘
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Linux on zEnterprise zEC12 Customer Environments: Linux Only Partitions

zEC12 Linux Only Partitions
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Linux on zEnterprise zEC12 Customer Environments:
Linux Only Partitions - Operating System Mode

zEC12 Operating System in Linux Only Mode Partitions

Operating
System Type

B LINUX
EHvm

Footnote: Results based upon SCLP event type 11 results.

T W
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Linux on zEnterprise zEC12 Customer Environments:
Linux Only Partitions — Processors and Memory

zEC12 Linux Only Mode Partitions Mean Median Maximum
PROCESSORS Linux Bare-Metal Partitions 3.00 2.00 62
Linux on zZVM Partitions 5.84 4.00 40
MEMORY (in MB) Linux Bare-Metal Partitions 15900.73 7168.00 393216
Linux on zVM Partitions 97088.25 49152.00 921600
zEC12 Linux Only Mode Partitions IFL General CPU
Partition Processor Type 93% 7%
zEC12 Linux Only Mode Partitions Shared Dedicated
Partition Processor Mode 92% 8%

© 2014 IBM Corporation
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Linux on zEnterprise zEC12 Customer Environments:

Linux Only Partitions — 1/0O Adapters

zEC12 Linux Only Partition 1/O Adapters — ; ; zEC12 Linux Only Partition I/O Adapters —
Bare-Metal Linux Mean | Median | Maximum Linux on zZVM Mean | Median | Maximum

10GbE RoCE 1.00 1.00 1.00 Coupling Link Peer 5.67 8.00 8.00
Crypto Express3 Accelerator 150 150 150 Coupling over InfiniBand 5.59 4.50 16.00

Crypto Express3 Accelerator 2.00 2.00 2.00
Crypto Express3 Coprocessor 2.50 2.50 2.50

Crypto Express3 Coprocessor 3.00 3.00 4.00
Crypto Express4S Accelerator 2.25 2.00 4.00

Crypto Express4S Accelerator 2.51 2.00 4.00
Crypto Express4S CCA Coprocessor 1.88 1.25 4.00 Crypto Express4S CCA Coprocessor 3.15 4.00 6.00
Crypto Express4S EP11 Coprocessor 2.00 2.00 2.00 Crypto Express4S EP11 Coprocessor 2.00 2.00 2.00
Fibre Channel Protocol for SCSI Devices 9.01 4.24 20.00 Fibre Channel Protocol for SCSI Devices 8.16 6.00 33.25
FICON Native 15.96 8.22 81.00 FICON Native 27.23 20.00 136.00
HiperSockets 281 200 6.00 HiperSockets 2.88 2.00 16.00

Internal Coupling Link 5.31 4.00 12.00
OSC for 3270 Support 2.08 2.00 4.00

OSC for 3270 Support 2.02 2.00 7.00
OSD for QDIO 7.97 6.00 37.00

OSD for QDIO 8.95 8.00 32.00
OSE for non-QDIO

3.00 3.00 5-00 OSE for non-QDIO 2.09 2.00 8.00

OSM - OSA-Express for Unified Resource Manager 2.00 2.00 2.00 OSM - OSA-Express for Unified Resource Manager |  2.00 2.00 2.00
OSX - OSA-Express for zBX 2.40 2.00 4.00 OSN - OSA for NCP 1.50 1.50 2.00
zEnterprise Data Compression 1.00 1.00 1.00 OSX - OSA-Express for zBX 2.00 2.00 2.00

zEnterprise Data Compression 1.00 1.00 1.00

—

\
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Linux on zEnterprise zEC12 Customer Environments:
Linux Only Partitions — Linux Host Counts on zVM

zEC12 Linux Hosts on zVM

Mean = 20.51 Std.Dev. =
31.622
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Linux on zEnterprise zEC12 Customer Environments:
Linux Only Partitions — Linux Hosts on zVM: Memory

zEC12 Linux Hosts on zVM: Memory

100
Mean = 9715  Std.Dev = 26335

80
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System z bridging Systems of Record with Systems of Engagement

Systems of Record Systems of Engagement

Social
Channels

Internet . '

Campaign Mgmt App

Corporate
Data
Ware-
house

Order
Fqulllment

~ Other Dept.
Apps

Systems of Record are well integrated
and mostly complete

Systems of Engagement are
disconnected, piece parts

z/OS Linux on System z

© 2014 IBM Corporation ‘
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Connecting mobile apps on zEnterprise

IBM Systems & Technology Group

Linux on z

Worklight

Server

WebSphere
Application
Server Seibel,
PeopleSoft
SAP
zBX DB2
_— Analytics
zEnterprise Accelerator
= Server side software = Mobile application » Mobile protocol connectivity
components and adapters for support with with core System z
channeling System z to mobile WebSphere Application applications including CICS,
devices with IBM Worklight Server Server on System z IMS, TPF, MQ, WMB, and DB2

© 2014 IBM Corporation ‘
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Worklight Server on System z — Production High Availability
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GenApp (Insurance)

Demo Scenario z/OS

CICS TS V5.1

Linux on System z

Service Pipeline |
Handler

2

Security Test

Apple/Google
push servers
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When System z is the main source of data from which all views draw,
co-location of operations and lytics will yield ideal results

View

Predictive\
(System z)

Historical
' View
(System z)

3

Real-Time

View both operations and analytics
(System 2) by integrating and managing
» real-time, historical and

me>»—-1Z2>»<0 >

predictive views of data
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Big Data Use Cases

A —— ‘

B|g Data Exp'oration Enhanced 360° View Securityllntelligence
of the Customer Extension

Find, visualize, understand o

all big data to improve Extend existing customer Lower risk, detect fraud

decision making views (MDM, CRM, etc) by~ and monitor cyber
incorporating additional security in real-time

internal and external
information sources

2

Operations Analysis Data Warehouse Augmentation

Analyze a variety of machine Integrate big data and data warehouse
data for improved business capabilities to increase operational

© 2014 IBM Corporation ‘
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Fraud and Risk Analytics for Business Intelligence

' Authorization o
E.Systems asd

B
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Transaction *

Repositories

IDAA Signatures
Mainframe

On-Demand
Scoring Engine

Mid-tier Server
& Web Servers

Model (s) e + Model Rules

Mainframe
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SmartCloud Orchestrator Components and Topology

Region Region Region
SCO Central Server Server Server Server
" -VMware -KVM . -Power

Central-Server-1 Central-Server-2 Central-Server-3 Central-Server-4 Central-Server 5

- : i Compute Nodes,

Ty E v/ /74 /’ /M
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SmartCloud Orchestrator managing Worklight on z/VM and
Simulators on ESXi

Worklight
Application Driver

Virtual
Mobile
Clients

—_—
Virtual Mobile Clients SmartCloud Orchestrator
Simulate application workload deploys and manages software
a: f

© 2014 IBM Cor|
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Key Takeaways

Make the
extraordinary possible

C%
Q

% ®
W

IBM MainframeS50

= Mainframe Remains Essential -
» Heart of cloud, analytic, mobile, and security solutions.

‘

/7 \

= Linux on the Mainframe
» Compelling business case for new and long time z customers.

= Solution Testing

« Customer Modeled Workloads
— Lab implementations based on customer use cases.
— Full software stack represented.
—Data movement and network connectivity vital for scaling evaluation.

» IBM Cloud Management Suite for z
— Deployment efficiency gains for managing workload drivers and solution componentry.
— Cost effective use of lab assets and infrastructure assures full utilization.
— Results in quality products and ease of customer implementation.

B - i : TN‘ : © 2014 IBM Corporation ‘
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