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IBM z Systems - Mainframe




“[System/360] was the biggest, riskiest
decision | ever made, and | agonized

about it for weeks, but deep down | believed
there was nothing IBM couldn’t do.”
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World's leading businesses run on the
mainframe

—
- 02
m ' out of 10 of the

a of the top 100 world’s

worldwide banks largest insurers

of the top 25
US retailers

out of 25 of the
world’s
largest airlines



IBM z Systems family

IBM 213 IBM zEC12 IBM zBC12

KVM for IBM z S

Linux for z ¢
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z13 Overview Machine Type

5 Models
— N30, N63, N96, NC9 and NE1

Processor Units (PUs)
— 39 (42 for NE1) PU cores per CPC drawer
— Up to 24 SAPs per system, standard
— 2 spares designated per system

— Dependent on the H/W model - up to 30, 63, 96, 129,141 PU
Custome cores
r PUs Memo — 85 LPARSs, increased from 60
— Sub-capacity available for up to 30 CPs
* 3 sub-capacity points

= Memory
— RAIM Memory design
— Up to 2.5 TB GB per drawer

— Up to 10 TB for System and up to 10 TB per LPAR (OS
dependent)
» LPAR support of the full memory enabled
* 96 GB Fixed HSA, standard
— Flash Express

/10
— FICON Express16S
— Up to 40 PCle Gen3 Fanouts @ 16 GBps each and
Integrated Coupling Adapters @ 2 x 8 GBps per System
— 6 Logical Channel Subsystems (LCSSs)
* 4 Sub-channel sets per LCSS

| L
B

© 2015 IBM Corporation



z13 Radiator-based Air cooled — Front View

Overhead Power Cables
(optional)

Internal Batteries

(optional) /
Power Supplies

Displays and
keyboards for
Support Elements

PCle I/O drawers
numbers 1 to 4

<= 2 x 1U Support Elements

<= PCle I/O drawer number 5

System Control Hubs
(used to be BPHSs)

CPC Drawers, PCle
Fanouts, Cooling water
manifold and pipes,
PCle I/O interconnect
cables, FSPs and
ethernet cables

@=—= N+2 Radiator Pumps

: , p_-;u,' i
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z13 CPC Drawer Layout Details
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The Linux on z Systems story begun in 2000
15" anniversary in 2015

\AJ
vy

atch video

6000
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2000

The evolution of
z Systems
te C h no I O g y | 2003 | 2005 2008 2010 2012 2015

2000

1000

2900 2990 29 EC z10 EC z196 zEC12 z13
- every new server 189 nm SOI 130 nm SOI 90 nm SOI 65 nm SOI 45 nm SOI 32 nm SOI 22 nm SOl
H 16 Cores 32 Cores 54 Cores 64 Cores 80 Cores 101 Cores 141 Cores
generatlon adds Full 64-bit z/ Superscalar System level High-freq core 000 core 000 and SMT &SIMD
g Architecture Modular SMP scaling 3-level cache ~ eDRAM cache eDRAM
capabilities and RAMmemory  cache  Upto10TBof
. . zBX integration  improvements Memory
capacity for Linux PCle Flash
Arch extensions
for scaling

MHz/GHz

* MIPS Tables are NOT adequate for making comparisons of z Systems processors. Additional capacity planning required
© 2015 IBM Corporation 10




Linux on IBM z Systems in 2Q2015
Installed Linux MIPS at 45% CAGR*

= 26.7% of Total installed MIPS
run Linux as of 2Q15 Installed Capacity Over Time

= Installed IFL MIPS increased by
16% YTY from 2Q14 to 2Q15 =

= 39% of System z Customers
have IFL’s installed as of 2Q15

= 79 of the top 100 System z
Customers are running Linux

on the mainframe as of 2Q15 ** nﬂﬂ”ﬂ” H

= 35% of all z Systems servers
have IFLs

67% of new FIE/FIC z Systems accounts run Linux

Installed IFL Capacity

=== * Based on YE 2003 to YE 2014  **Top 100 is based on total installed MIPS /
7 © 2015 IBM Corporation 1
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12

IBM Linux on System z Development

IBM Linux on z Systems Development contributes in the following areas: Kernel,
s390-tools, Open Source Tools (e.g. eclipse, ooprofile), GCC, GLIBC, Binutils

-_— —_
=

Upstream r ==

8

A\ YA
Kernel ‘

open source
Community

Q }E

Developer Works
Website

Customer



Q redhat

Red Hat Offering Summary

Take advantage of the latest z13 hardware with Red Hat Enterprise Linux 7

Built to meet modern datacenter demands as well as next-generation IT
requirements, Red Hat Enterprise Linux 7 lays the foundation for the open hybrid
cloud and serves enterprise workloads across converged infrastructures.

While providing the agility, flexibility and stability to meet new requirements head-on
without increasing complexity, Red Hat Enterprise Linux also delivers military-grade
security, mission-critical reliability, and the performance and ease-of-use capabilities to
efficiently manage and run your environment.

Reduce TCO by using a single operating system from x86 to Mainframe servers
Key Red Hat Enterprise Linux 7 features include:

» [mproved file system enhancements including a default XFS file system that supports up to 500TB,
improvements to NFS 4 adding extended attributes with SELinux labels, and LVM supporting whole
volume snapshots with rollback.

» |mproved interoperability with Microsoft Active Directory domains, allowing Red Hat Enterprise Linux
clients to integrate more easily within heterogeneous datacenters.

» Centralized management of processes, services, security, and other resources using Systems allowing
enhanced, granular control of your system.

» Refined control over system subscriptions allows you to set support priority, audit systems reliably, and
see how you're using your subscriptions at a glance.

Hardware exploitation thought co-development with IBM

| L
B
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SUSE Offering Summary

for SUSE Linux Enterprise Server for z Systems

Attractive subscriptions and services are available: !

= Multi year, multiple IFL subscriptions offer monetary value — scale & save
— For larger volumes, you get up to 45% of discount per subscription

» SUSE Linux Enterprise High Availability Extension included — prevent outages
— Additionally, save more than $1.800 per IFL compared to distributed systems
— http://www.suse.com/products/systemz/features/high-availability.html

= Long Term Support Service available — preserve environments
— http://www.suse.com/support/programs/long-term-service-pack-support.html
= Starter System for System z — check it out
easily
— Pre-built installation server

— http://www.suse.com/products/systemz/features/starter-
system.html

= Advanced management tools — improve
operational efficiency

— Integrated Systems management with YaST, AutoYaST,
SMT

— http://www.suse.com/products/systemz/features/improve-
operational-efficiency.html

© 2015 IBM Corporation 14



Linux on IBM z Systems - Test Platforms

ibm.com/systems/z/os/linux/resources/testedplatforms.html

Linyx distributions

Distribution z13 zEnterprise - zEnterprise - z114  System z10 and
zBC12 and zEC12 and z196 System z9
RHEL 7 1.3) v & v @ X
RHEL 6 1.3) v & v v
RHEL 5 1.3) v © v v
RHEL 4 ) X v @ v
SLES 12 i v v X
SLES 11 2.3) v v v
SLES 10 O X v & v v
SLES 9 X X v 10 v

Note: This is updated on a regular base, please check web for latest status

© 2015 IBM Corporation



Linux on IBM z Systems

IT simplicity - the real alternative to server sprawl

A full room of One footprint with the
Versus : :
servers size of a refrigerator

Unmatched total Linux capacity

“We don’t have to build
exhaustive size of data centers -
we can build smaller data
centers, we can even use
mobile data centers and rapidly

provide services to customers.”

“Using IFLs, licensing is
calculated per engine, rather
than per instance, a much

simpler approach.”

© 2015 IBM Corporation 16



Easy Workload Integration

from silos allows to realize the full
potential of your IT investment

“...quickly and cost-effectively deploy innovative
services on Linux, and integrate them easily with
systems and data on z/OS.”

“... offers more reliability and performance, and
better integration with our backup, monitoring and
ETL tools.”

Business

Information Data Master Data

T Integration Warehouse Management ~ C09nos®

SPSS®
/

Applications CICS® IMS™

WebSphere® -~ Domino®

MobileFirst FileNet® SAP

Databases DB2® z/OS -~ DB2 Linux IMS DB

Informix®

VSAM Biglnsights™  MySQL Oracle zDoop

| L
®
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IBM z Systems Workload Management

Enables mixing of high and low priority workloads without penalty

= Priority Workload oo
— No throughput reduction 80.00
— No response time increase 70.00
60.00
= Low Priority Workload 50.00
— Soaks up remaining processor 40.00
: 30.00
minutes X0
* 1.9% unused processor minutes 18%
1 5 9 1317 21 25 20 33 37 41 45 49 53 57
Leading x86 Hypervisor
100.00
= Priority Workload 0.0 - E:oTr‘éZhgiven
- 31% throughput reduction 70.00 to Low Priority
— 45% response time increase 80.00 - [ workioad
= Low Priority Workload 4000 V*;:g*;lg’;‘ggtgts
— Soaks up more CPU minutes 20.00 less resource
. 10.00 than needed
= 21.9% unused CPU minutes 0.00

IBM CPO z Systems Analysts’ Briefing

© 2015 IBM Corporation 18



IBM Software products - >1080 available

\ L2 information Management Software @A WebSphere | Ve
G, B= | s LB Y software software
j_ 3 k‘) MAm Informix InfoSphere DevOps

Biginsighis w software m“ software E,)
I nfosp h “ re_ IBM Enterprise Content Management IBM MobileFirst Javg

v Data services: DB2 w/ BLU Accelerator, Cognos, SPSS, InfoSphere: Biglnsights, Information

Server, Data Replication, Master Data Management, Informix®, Oracle Database, ...

v Business applications: WebSphere Application Server, WebSphere Process Server, WebSphere Commerce,

Java, ...
v SOA & Infrastructure services: WebSphere MQ, IBM Integration Bus, DB2 Connect™, ...
v Mobile application hosting: MobileFirst Platform Foundation, WebSphere Portal, ...
v Collaboration: Domino®, Connections, Sametime®, Quickr™, Forms, ...

v Business Process Management: Business Process Manager, WebSphere Business Monitor, FileNet®
Business Process Manager, WebSphere Operational Decision Management, ...

v Enterprise Content and Asset Management: FileNet Content Manager, Content Manager, Content Manager
On Demand, Mlaximo

v Development & test of WebSphere/Java applications — Rational®, UrbanCode ™ Deploy, XL C/C++ compiler

v Industry Solutions: Intelligent Operations Center for Smarter Cities®, Smarter Infrastructure for Social Services - Curam

on z Systems, Enterprise Asset Management (Maximo®) for Government, ...
= Cloud: Custom Patterns, Cloud Manager with OpenStack®, Infrastructure Suite for z/VM
and Linux, Cloud Ready for Linux on z Systems, ...

See IBM software portfolio for Linux on z Systems at
IBM Software © 2015 IBM Corporation
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Open Source Public Community for
Linux on z Systems

Communities

ibm.com/developerworks/community/
groups/community/lozopensource

Linux on System z Open Source Ecosystem

+ Linux on System z

Open Source
Ecosystem @ Notice: We have upgraded developerWorks Community to the latest version of IBM Connections.
Node.JS https://nodejs.org/download/
Ruby https://github.com/linux-on-ibm-z/docs/wiki/Building-Ruby
Ruby-on-Rails http://guides.rubyonrails.org/getting_started.html
Python https://github.com/linux-on-ibm-z/docs/wiki/Building-Python-2.7.9

https://github.com/linux-on-ibm-z/docs/wiki/Building-Python-3.4.3

AKVM * o m Go (GCCGO) https://github.com/linux-on-ibm-z/docs/wiki/Building-gccgo
https://github.com/linux-on-ibm-z/docs/wiki/Building-Erlang-on-RHEL7
mOHSODB https://github.com/linux-on-ibm-z/docs/wiki/Building-Erlang-on-SLES12

openstack e de | oCaml Interpreter https://github.com/linux-on-ibm-z/docs/wiki/Building-oCaml-interpreter

Erlang

© 2015 IBM Corporation 20



Case Studies

Sicoob Saves Millions of Dollars By
Virtualizing on the Mainframe

September 2014 | by Jim Utsler

Sicoob has realized substantial cost savings
when it comes to energy use, to the tune of
some $1.5 million a year

Sicoob is looking at an overall reduction
in expenses of more than $12 million
simply by consolidating many of its other
Intel technology-based assets

310 physical servers
have since been paired

202 IFLs run on Sicoob’s mainframes, down to 36 servers
with those IFLs hosting around 500 z/
VM virtualized servers running SUSE
Linux

ibmsystemsmag.com SEPTEMBER/OCTOEBER 2014

/ © 2015 IBM Corporation 21
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Radixx International
Ron Peri CEO Radixx International on Hybrid Cloud & z Economics

Radixx Overview Reasons to Change
« SaaS Hosting of Core Airline Reservations System Scalability
« All airline business models « Mobile demand)

« Optimized for developing world « Online Travel Agencies demand!
Security

* Mission critical application - Constant Hacking attempts

« One hour down =$ 1,000,000 loss Reliability
» Adding servers increased complexity and risk

Reducing TCO

“‘We are moving from a server farm to z.

We are going from 172 x86 cores down
to 10 z Systems cores.”

—Ron Peri, CEO, Radixx International

Systems of Record move to z Systems
« Database

» Big Data Apps/Cognos/Data Warehouse
« MQ

* APIS Ron Peri

« Payment processing GEO, Rad T RADIXX

Source:

© 2015 IBM Corporation 22



Virtualization on z Systems




A Brief History of IBM and Virtualization

IBM has more than 45 years of experience in server virtualization.
Virtualization was originally developed to make better use of critical hardware.
Hardware support for virtualization has been critical to its adoption.

KVM on IBM z
Systems

PowerKVM

IBM increases
KVM investment

Red Hat buys Qumranet

Lo I 1 II_‘
KVM goes upstream |
_ 1 1 1 1 1
IBM starts KVM investment Jl
1 | 1 1 1 1
Red Hat starts KVM investment

Intel® adds x86 hardware virtualization
| | | | | | 1 1

Virtualization on POWER - LPARs, PowerVM™

Virtualization on IBM mainframes — CP/CMS, VM/370, VM/ESA™, z/VM

1967 1997 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015

#

o/ © 2015 IBM Corporation 24
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z Systems platform
virtualization

LPAR | Logical Partition = subset of
hardware resources, virtualized as a
separate computer;
up to 85 LPARs can be configured

IFL Integrated Facility for Linux =
core,
up to 141 cores (IFLs) on z13

Virtual.| Hypervisor providing efficiency at

Mgmt. scale and virtualization management
for easy administration, provisioning,
automation

Linux | virtual Linux guests running

Guest | workloads such as mobile, analytics,

databases, Java™ apps, etc. --in a
cloud;

up to thousands Linux guests can be
hosted on a single z13

Linux Linux
Guests Guests

vitualized OO B M M |

resources
in LPARs

o oloolloolloo

Virtualization Management

LPAR LPAR LPAR LPAR

1/0 and Network

Physical

esonces Il IO EEE FLs EOEEOEEE

Memory

0000000000000000000

{[T]
..|I|
Tl
.




KVM for IBM z Systems
Standardized virtualization for IBM z Systems

Expanded audience for Linux on z Systems
z Systems Host

— KVM on z Systems can co-exist with z/VM
— Attract new clients with in house KVM skills
— Standard KVM interfaces allow for simple startup

= Support of open source KVM hypervisor for
Linux
— Provisioning, mobility, memory over-commit
— Standard management and operational controls
— Simplicity and familiarity for x86 Linux users

= Optimized for z Systems scalability,

performance, security and resiliency “
» Flexible integration with cloud offerings

A new hypervisor choice
for z Systems

| L
B
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Kernel Based Virtual Machine (KVM)

= An open source hypervisor based on Virtual Virtual
. Machine Machine
Linux ; [
 Linux provides the base capabilities Linux Linux
. . . Applicati Applications
* KVM turns Linux into a hypervisor PRUEEUEE ' A i
 QEMU provides I/O device emulation Linux N [
Guest OS Guest OS Linux
= Provides flexibility in technology choices QEMU QEMU Applications
* Open
- Scalable KVM Linux

 Economical

x86 / POWER® / z Systems / ARM

KVM for IBM z Systems

Most KVM for IBM z Systems code is and will be upstream integrated
« E.g. Kernel, QEMU, libvirt pen

| L
B
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Infrastructure / Hypervisor Management via CLlIs

Tasks performed by Linux HostOS/Hypervisor Administrator to manage a system

Boot / Shutdown the Host operating system

Setup Security and Crypto support
« Firewalls, SELinux, PAM config

Manage System Resources
* load/unload Kernel modules and specify parameters
» configure systemd
* Hot Plug Memory and CPUs
« automate system tasks

Manage Users and Groups

Configure Network
« configure attached devices including bridging, bonding

s

.

Wednesday, August 19 ¢ 12:00 - 12:45

Pushing the limits: 1000 guests per host and beyond - Jens Freimann

Wednesday, August 19 ¢ 16:30 - 17:0(

Guest operating system debugging - David Hildenbrand ‘

« focus on administering connectivity via libvirt between guest/host network

Configure Storage

« format/partition devices, configure attached devices including multipathing

* manage file systems, LVM, tape devices, ....
Enable FFDC/Problem Determination

« Configure on panic behavior

» Show / collect sosreport / logs / logrotate / dumps

Configure yum repositories to enable system updates
Performance Measurement and Diagnosis

Optionally manage client side of services like dns, dhcp, OpenLDAP, ...

© 2015 IBM Corporation
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OpenStack Infrastructure Management

SD Infrastructure APIs

* Services and Resources =)
* Server, Storage and Network

* Broad Ecosystem Forming

SD Infrastructure Services
« Software Image Services

* Infrastructure Patterns

* VM Placement Intelligence

Vendor Led Scalable Model

* Drivers provided by the vendors =) sve
* Broad Ecosystem Forming v7000 | EMC

* Management standardization .

Code enabling KVM for IBM z is in the e

. 0
upstream code base since the = 5
OpenStack Kilo release '

OpenStack distribution vendors can add Storage

OpenStack API

IBM differentiation
provided via

extensions and value
added services

O 5B
compute | NoOVva Network | Neutron
O <5

drivers

drivers

| ESX | Hyper-V || KVM |
PowerVM | | LXC |

Server

Network

support for KVM for IBM z based on that

code

http://docs.openstack.org/developer/nova/support-matrix.html

© 2015 IBM Corporation
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Nova Libvirt |Libvirt| Libvirt Libvirt Libvirt Libvirt
KVM KVM | KVM Libvirt QEMU Virtuozzo Virtuozzo Libvirt VMware

Feature Status Hyper-V Ironic (ppc64)|(s390x)| (x86) LXC (x86) CT VM Xen vCenter XenServer
amchbiock optoal % v e v x v % v v v v OpenStack Enablement
volume to
instance
Detach block optional v ® v v 7 ® v % v v v v
volume from

instance

Set the host  optional ® »® ® % ® ® ® %

ina

maintenance O pe n

mode

Evacuate  optional 7 : v |v | x * Continuous Upstream OpenStack enablement for KVM

instances

from a host for IBM z starting with ‘Kilo’ driver

Ez::;ce mandatory v v v v v v v * Allows OpenStack ISVs to add support for KVM for IBM

status z based on upstream code

Guest host optional v ® v v v v v

status

Live migrate optional v ® v v v % v ® ® v % 4

instance

across hosts

ey MYy v v Wy v v v v IBM Cloud Manager (ICM)

Stop instance optional v »® 7 v v v v % v

CPUs q

Reboot optional L , S s s A ICM 4.3 based on OpenStack Kilo release

::stance | * ICM 4.3 FixPack in 9/2015 to support KVM for IBM z
escue optiona

instance x *x v v v ox v % * KVM for IBM z: Compute Node support only

_Reiize optional v 7 v v % v % * Nova libvirt driver

instance

Restore optional x v Iv |v = o+ o~ * Neutron Agent for OpenVSwitch

instance A * Ceilometer support

Service optional % ® v v v % v % .

control *  Cinder Support

S:t i.nstance optional ® »® ® % ® ® ® ® ° for SVC and SV7K

aamin

password ® for XIV

S tional

omapshotof Y % v v v %® v X% - for DS8K (FCP only)

instance disk

Suspend optional 7 % 7 7 v ® v v v v v v

instance

Swap block  optional ® »® 7 v v v v v v x ®

volumes * © 2015 IBM Corporation 30




-Hypervisor Performance Manager (HPM)

Manage CPU resources across virtual servers to achieve
performance goals

Detect that a virtual server when a member of a Workload
Resource Group is not achieving goals

Determine that the virtual server performance can be
improved with additional resources

Project impact on all affected virtual servers of reallocating
resources

If good trade-off based on policy, redistribute processor
resources

Current support for CPU management, potential to extend to
other resources

Shipped as part of the KVM for IBM z with optional enablement
Single KVM for IBM z instance as management scope

SE

HPM will have no knowledge outside of its
KVM for IBM z instance

Controlled through RESTful Web Services APIs and CLI

Point of integration with higher-level virtualization management solutions
Support for scripting
Fully documented external interface

CLlIs provide support for local administration

| L
B
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Agile release and development plan

Keep max. 2 Releases in service at the | ¢ 2 years S
2 years 4 years
< >< >
* Time
4 years *  Hardware release
K < > e Major update /
/
KVM for IBM z development cycle
*  Modification level (SPE) every 6 month for customer & upstream integration
* 2 years with new features, Security updates & Bug fixes up to 4 years
6 month 6 month 6 month 6 month 2 years
< >< >< >< >< >
GA=v1.1.0 SPE 1=v1.1.1 SPE 2=v1.1.2 SPE3=v1.1.3 _
4 years
(< - >/

32



Pricing, Ordering and support of KVM for IBM z

« Zero priced IBM product

* Priced Support and Subscription (S&S) per
engine

« Enables customers to download patches,

updates and to utilize IBM WW 24/7
support

* Program Product ID Number 5648-KVM

» Subscription Support Product ID Number
5468-KVS

| L
B

Adding KVM to z/VM environment

» Customers adding KVM for IBM z to a machine
that is running z/VM on IFLs may contact
special bid pricing as both KVM and z/VM are
currently full capacity priced products

Solution Packages

» Planned packaged offering similar to the
Enterprise Linux Server Solution Edition

Ordering

= Customers may order through Shopz
Fulfillment

» Ordered similar to z/VM (ESW)

» Updates via FixCentral and/or Shopz
= Support from IBM Support Center

© 2015 IBM Corporation 33



IBM z/VM — Powerful and Versatile Virtualization

World class quality, security, reliability

Extreme scalability creates huge cost savings opportunities
- Software licensing

— Hardware maintenance and networking

— Floor space and Energy

Exploitation of advanced technologies, such as:
— Shared memory (Linux kernel, executables,

— Virtual networking (Switches, LANSs)

Highly granular control over resource pool

Linux Linux Linux \

00 cofhdnicabbik)

z/VM

Valuable tool for Disaster Recovery
and Resiliency plans and processes [z70s|Linux][Linux] Linux]Linux|Linux

oo oo OO OO OO OO
| zos || zos || zos || z/NM |[ Linux || z/NM |

[LPAR 1||[LPAR 2[[LPAR 3|| LPAR4  ||[LPARS5|| LPAR6 |

oo oo oo Ooooao O oOooono

(53 (53 (53 3 (3 I Y 0

IBM z Systems

| L
B
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IBM Wave for z/VM

Simple management with intelligent visualization

- Monitors and manages virtual Reduce time spent on key administrative tasks

. 0

servers and resources from a single by up to 95%]1

graphical interface e e e e
= Simplifies and automates tasks e e —_—
= Provisions virtual resources (Guests, ‘ ]

Network, Storage) . !ﬂ’ ’%
= Supports advanced z/VM capabilities % - @

such as Single System Image (SSI) l

and Live Guest Relocation (LGR) i f“‘l - ’ -

=k C 19"1681"0 S (192168110

» Allows delegation of administrative — ' ’ [

)

capabilities to the appropriate teams '#l *H I)l IA B 0 n;

(U3400)

= Competitive and comparable to

other virtualization center solutions

» View and customize reports easily

A simple, intuitive graphical tool providing management, provisioning, and
automation for a z/VM environment, supporting Linux virtual servers

/

o/ © 2015 IBM Corporation 35
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For More Information

KVM for IBM z Systems
. Data Sheet
. FAQs

Demos and Redbooks Planned

Events

* SHARE, LinuxCon, KVM Forum, Linux Distribution Partner
Events, Insight 2015, VMWorld, IBM Systems Tech University

Publications -

« KVM for IBM z Systems: Planning and Installation
Guide SC27-8236-00

+ KVM for IBM z Systems: Administration Guide
SC27-8237-00

» KVM Virtual Server Quick Start SC34-2753

* KVM Virtual Server Management SC34-2752

» Device Drivers, Features, and Commands for Linux
as a KVM Guest SC34-2754

File Edit View History Bookmarks Iools Help e

B BM - KVM forIBM z Syste.. % | +

€ graceland.rchland.ibm.com/wps/wem/connect/content_en_US/S 7 C | | Q Search wB ¥ & 4 % - =

[£) Most Visited @ Getting Started System Check (3 Latest Headlines I1BM Business Transfor... IBM Business Transfor... § https://www.onekings... >

Industrie:

KVM for IBM z Systems

Open source virtualization hypervisor

n

Contact an IBM Sales Specialist

I KVM for IBM z Systems provides open source virtualization for the IBM mainframe. Using the
combination of KVM virtualization and IBM z Systems, you have the and flexibility R
| to address the requirements of multiple, differing Linux workloads. KVM's open source k\= mall 15 =
| - Find a Business Partner
ion on IBM z allows to reduce costs by deploying fewer systems Q
-

to run more workloads, sharing resources and improving senvice levels to meet demand 4\ Call IBM: 1-866-261-3023
Priority code: z Systems

Highlights Learn more Browse z Systems
* Open virtualization: Take advantage of the performance - Announcement letter & Hardware & Solutions
scalability and security built into Linux and KVM and gain a cost Data sheet = Software = Operating sy

| effective alternative to proprietary x86 virtualization

= Quality of service: Gain easy provisioning for predictability of delivery of senice at high > Migrate

J utilization rate

= Operational efficiencies: Use familiar Linux interface to gain greater operational efficiency. i
> Communty

rature

Benefits

* Reduce operating costs through x86 server and deployment of Linux

,’ » Simplify systems management through familiar interfaces to enable a single cross platform Events and webcasts
|
|

virtualization LinuxCon, the premier Linux
event

Join IBM z Systems in Seattle August
17-

= A cloud deployments by working with OpenStack

| = Run your Linux workloads on the most trusted, scalable, available, and secure platform

‘ * Meet changing server demands with automatic provisioning of computing resources Secure mainframe development

oo
= Gain high virtualization and ) for price performance on
demand. security and extreme availabilit =
—l J— — = T —

EINUXCON

NORTH AMERICA

M| August 17 - 19, 2015 O Sheraton Seattle, Seattie, WA

#Finuxcon

© 2015 IBM Corporation 36




Thank you !

Event Presence
IBM is a Platinum Sponsor of in
Seattle

Monday August 17, 2015 9:10am

Monday August 17, 2015, 4:20 pm

Wednesday, August 19, 2015, 12:00 pm

Wednesday, August 19, 2015, 4:30 pm

Expo Hall

IBM Booth #106 to see IBM z

Systems and the z13 in action!

= Learn more about Linux on IBM z Systems.

= Running demos every thirty minutes showing
Open Source applications running on z
Systems

© 2015 IBM Corporation 37
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z13 SCM Vs zEC12 MCM Comparison

z13 Single Chip Modules (SCMs)

= Processer Unit (PU) SCM

— 68.5mm x 68.5mm — fully assembled

— PU Chip area 678 mm?2
= System Controller (SC) SCM

— 68.5mm x 68.5mm — fully assembled

— SC Chip area 678 mm?2

— 480 MB on-inclusive L4 cache per SCM
= Processor Drawer — Two Nodes

— Six PU SCMs for 39 PUs (42 PUs in Model NE1)
per drawer

— Two SC SCMs (960 MB L4) per drawer

Single PU Chip
without

Single SC Chip
Module Thermal Cap

without
Module Thermal Cap

zEC12 Multi Chip Module (MCM)

= Technology
— 96mm x 96mm with 102 glass ceramic layers
— 7,356 LGA connections to 8 chip sites
= Six 6-core Processor (PU) chips
— 27 active processors per MCM (30 in Model HA1)
— PU Chip size 23.7 mm x 25.2 mm
= Two System Controller (SC) chips per MCM
— 192 MB L4 cache per SC, 384 MB per MCM
— SC Chip size 26.72 mm x 19.67 mm
= One MCM per book, up to 4 books per System
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Simultaneous Multithreading (SMT)

» Simultaneous multithreading allows instructions from one or two
threads to execute on a zIIP or IFL processor core.

= SMT helps to address memory latency, resulting in an overall
capacity* (throughput) improvement per core

» Capacity improvement is variable depending on workload. For
AVERAGE workloads the estimated capacity* of a z13:

« zIIP is 38% greater than a zEC12 zIIP
« |FLis 32% greater than a zEC12 IFL

= SMT exploitation: z/VM V6.3 + PTFs for IFLs and z/OS V2.1 + PTFs
in an LPAR for zlIPs

= SMT can be turned on or off on an LPAR by LPAR basis by
operating system parameters. z/OS can also do this dynamically
with operator commands.

= Notes:

1.SMT is designed to deliver better overall capacity (throughput) for
many workloads. Thread performance (instruction execution rate
for an individual thread) may be faster running in single thread
mode.

2.Because SMT is not available for CPs, LSPR ratings do not include
it.

Which approach is designed for
the highest volume™* of traffic?

Which road is faster?

**Two lanes at 50 carry 256% more volume if
traffic density per lane is equal

*Capacity and performance ratios are based on measurements and projections using standard IBM benchmarks in a controlled environment. Actual
throughput that any user will experience will vary depending upon considerations such as the amount of multiprogramming in the user's job stream, the 1/0

configuration, the storage configuration, and the workload .
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SIMD (Single Instruction Multiple Data) processing

Increased parallelism to enable analytics processing

= Competitive advantage: In transaction vector processing. $ \/aE'}fage S
= Smaller amount of code helps improve execution efficiency @ v Offload CPU
N v Simplify coding

» Process elements in parallel enabling more iterations
» Supports analytics, compression, cryptography, video/imaging processing

..
Scalar SIMD
SINGLE INSTRUCTION, SINGLE DATA SINGLE INSTRUCTION, MULTIPLE DATA

Sum and Store Sum and Store

Perform instructions on
every element at once

Instruction is performed for
every data element

| L
E)
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Recommended Workloads for Linux on z Systems

v Data services: DB2 w/ BLU Accelerator, Cognos, SPSS,
InfoSphere: Biglnsights, Information Server, Data Replication,
Master Data Management, Informix®, Oracle Database, Information
Builders WebFOCUS, ...

v Business applications: WebSphere Application Server,
WebSphere Process Server, WebSphere Commerce, Java, ...

v SOA & Infrastructure services: WebSphere MQ, IBM Integration
Bus, DB2 Connect™, ...

v Mobile application hosting: MlobileFirst Platform Foundation,
WebSphere Portal,

v Collaboration: Domino®, Connections, Sametime®, Quickr™, Forms, ...

v Business Process Management: Business Process Manager,
WebSphere Business Monitor, FileNet® Business Process Manager, WebSphere
Operational Decision Management, ...

v Enterprise Content and Asset Management: FileNet Content Manager,
Content Manager, Content Manager On Demand, Maximo

v Development & test: e.g. of WebSphere/Java applications — Rational®,
UrbanCode™ Deploy, Node.js, XL C/C++ compiler

v" Industry Solutions: Intelligent Operations Center for Smarter Cities®, Smarter Infrastructure for Social Services - Curam

on z Systems, Enterprise Asset Management (Maximo®) for Government, Smarter Analytics™ Anti-Fraud Infrastructure for
z Systems, z Systems Smarter Analytics for Retail

= Cloud: Custom Patterns, Cloud Manager with OpenStack®, Infrastructure Suite for z/VM
and Linux, Cloud Orchestrator, Cloud Ready for Linux on z Systems, |BIV Wave for z/\V/M, xCat, ...
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Clients run many workloads on Linux on z Systems

Databases

Virtualization
Management

=
resources
Database deployment

» Sparda-Datenverarbeitung eG
(DB2, Oracle)

= EVERTEC (Oracle)

= 3C LLP (Oracle)

» Dundee City Council (Oracle)

= \let Office (Oracle)

= America First Credit Union (DB2)
= SinfoniaRx (DB2)

WebSphete
Application
Server

WebSphere
MQ

IBM

Integration
Bus

Virtualization
Management

Hardware
resources

Web application and SOA

infrastructure

= BTMU

= Nationwide

= Halkbank

= Renfe

= Bank New Zealand

SPSS
Cognos

Warehouse

Biglnsights

Info.Server

Master Data
Mgmt

Virtualization
Management

Hardware
resources

Real-time insights

= Sicoob

= \White Cube

= Bankia

= Miami-Dade County
= |BM

MobileFirst
Platform
Foundation

SAP
Content Mgt

Tivoli®
Storage Mg

Maximo

Connections
/ Notes

Virtualization
Management

Hardware
resources
... and much more

= Major utility organization (SAP)

» ABK-Systeme GmbH (MobileFirst)

» Banca Carige (MobileFirst)

= German Pension Fund (Content Mgt)
= BCEBS Minnesota (SAP)

= Porto Alegre (Maximo)

= City a. County of Honolulu (Maximo)
= |BIV (Connections/Notes)

=. More cases: ibm.com
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IBM Cloud Manager Features

Self Service Dashboard for Cloud Tenants and Admins
» Configure and deploy Cloud Workloads
* Monitor Activity /Reports

Virtual Image Deployment and Management CE L S T

+ View Virtual Appliance Properties —— R i

« Edit Virtual Appliance Properties

» Deploy Virtual Appliance

» Basic, minimal configuration options, including name, description, project, s pccots | Uses | POIE B Pubice
processor information, and memory are displayed .

» Advanced, all of the configuration options available for the virtual appliance
are displayed.

Workload management

» Start/Stop

» Create/Copy /Workload definitions
* Resize

Cloud Instances/Projects

+ SCentry Project allows for the grouping of Workloads and Appliances for e .
controlling access. s

BudgetinglAccountin(?

» Accounts can be created by admins and users can be associated with an account
» Accounts are charged w/ funds and debited as used

» Charges determined by admin per resource allocated

» Delinquent accounts can be handled via policy (remove workload resources, shutdown or do nothing but notify)

« Warkood Sormary

Adminiss

Metering provides records of allocated resources, state and sizes and who allocated them
» Can be used by external/3rd party reporting tools; consumable w/ ITUAM

AprrovaIs can be turned on for new deploys and/or resize operations
+ |f Enabled, users operation is put in as a request
* Admins get emails and can look at open requests
» Approver can approve or reject request and can modify parameters during approval
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Trademarks

The following are trademarks of the International Business Machines Corporation in the United States and/or other countries.

DirMaint POWER z13 z/NM*
FlashSystem PowerVM z/Architecture® z Systems
IBM* PR/SM z/OS*

ibm.com RACF* zITPF*

IBM (logo)* VM/ESA z/VSE*

* Registered trademarks of IBM Corporation

The following are trademarks or registered trademarks of other companies.

Adobe, the Adobe logo, PostScript, and the PostScript logo are either registered trademarks or trademarks of Adobe Systems Incorporated in the United States, and/or other countries.

IT Infrastructure Library is a registered trademark of the Central Computer and Telecommunications Agency which is now part of the Office of Government Commerce.

Intel, Intel logo, Intel Inside, Intel Inside logo, Intel Centrino, Intel Centrino logo, Celeron, Intel Xeon, Intel SpeedStep, Itanium, and Pentium are trademarks or registered trademarks of Intel
Corporation or its subsidiaries in the United States and other countries.

Linux is a registered trademark of Linus Torvalds in the United States, other countries, or both.

Microsoft, Windows, Windows NT, and the Windows logo are trademarks of Microsoft Corporation in the United States, other countries, or both.

Windows Server and the Windows logo are trademarks of the Microsoft group of countries.

ITIL is a registered trademark, and a registered community trademark of the Office of Government Commerce, and is registered in the U.S. Patent and Trademark Office.

UNIX is a registered trademark of The Open Group in the United States and other countries.

Java and all Java based trademarks and logos are trademarks or registered trademarks of Oracle and/or its affiliates.

Cell Broadband Engine is a trademark of Sony Computer Entertainment, Inc. in the United States, other countries, or both and is used under license therefrom.
Linear Tape-Open, LTO, the LTO Logo, Ultrium, and the Ultrium logo are trademarks of HP, IBM Corp. and Quantum in the U.S. and other countries.

* Other product and service names might be trademarks of IBM or other companies.
Notes:

Performance is in Internal Throughput Rate (ITR) ratio based on measurements and projections using standard IBM benchmarks in a controlled environment. The actual throughput that any user will experience will vary
depending upon considerations such as the amount of multiprogramming in the user's job stream, the I/O configuration, the storage configuration, and the workload processed. Therefore, no assurance can be given that an
individual user will achieve throughput improvements equivalent to the performance ratios stated here.

IBM hardware products are manufactured from new parts, or new and serviceable used parts. Regardless, our warranty terms apply.

All customer examples cited or described in this presentation are presented as illustrations of the manner in which some customers have used IBM products and the results they may have achieved. Actual environmental
costs and performance characteristics will vary depending on individual customer configurations and conditions.

This publication was produced in the United States. IBM may not offer the products, services or features discussed in this document in other countries, and the information may be subject to change without notice. Consult
your local IBM business contact for information on the product or services available in your area.

All statements regarding IBM's future direction and intent are subject to change or withdrawal without notice, and represent goals and objectives only.

Information about non-IBM products is obtained from the manufacturers of those products or their published announcements. IBM has not tested those products and cannot confirm the performance, compatibility, or any
other claims related to non-IBM products. Questions on the capabilities of non-IBM products should be addressed to the suppliers of those products.
Prices subject to change without notice. Contact your IBM representative or Business Partner for the most current pricing in your geography.

This information provides only general descriptions of the types and portions of workloads that are eligible for execution on Specialty Engines (e.g, zlIPs, zAAPs, and IFLs) ("SEs").

SE only to execute the processing of Eligible Workloads of specific Programs expressly authorized by IBM as specified in the “Authorized Use Table for IBM Machines” provided at
(“AUT”). No other workload processing is authorized for execution on an SE. IBM offers SE at a lower price than General Processors/Central

Processors because customers are authorized to use SEs only to process certain types and/or amounts of workloads as specified by IBM in the AUT.

IBM authorizes customers to use IBM
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