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Exploiting the Symbiosis with all Worlds on IBM Z

Symbiosis — is an interaction of = z/VSE
systems where the relationship is —Protect core IT investments
beneficial to all partners ! —Cost-effective solutions

—Interoperability with other servers

= Linux on IBM Z
—Large portfolio of new applications
—Platform for IBM middleware
—Infrastructure Simplification
—Massive scalability

= 7z/VM

—Highly flexible, advanced
virtualization

—Multiple images of z/VSE and Linux
—Designed to exploit IBM Z
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What is Enterprise computing with IBM Z in 2018

ERP, CRM _
Mixed

Infrastructure
Functions workloads

Web apps
Java apps

Transaction
Processing

Cloud (Micro-) services \\

oy
.

Data Warehouse &

APIs / Integration

Mobile
Business / Operational
/// Analytics
Multiple operating systems
Connected Linux on IBM Z - since 2001
Appliances
Unmatched security,

Crypto/ EAL5+/ MLS

u Data Lake
Data !
- Analytics

Enterprise
Internal Apps

Unparalleled reliability,
highest availability*

 210S® parallel sysplex - Leader in green technologies
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z/\VVSE Connectors

Java / Linux on Z platform z/VSE server
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B | N Connector

Maptool Server —->|—ﬁPOWER |
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Data Communication — | Console |

s— e
VSAM TCP/IP VSAM
Redirector < Redirector |
Server Client
|_ NS

z/VSE Print TCPiP l—Auta 1 f<—{ PowEeR |
FTP

A

TCP/IP TCP/IP Auto email | [¢—] POWER |
Config Tool Auto LPR
TCP/IP for VSE
Keyman/VSE
ZIVSHEe2
N
%"@ Vlrtual Tape B TCP/IP | Virtual Tape l
< | Server n
— | B TCP/IP |
n =0
/ Ics Process to Process 235
W < Transaction Sa v
~ 8
m _ TCP/IP (HTTP/SOAP) Web Service =
+— (SOAP or REST) 5
; (SOAP or REST)
Rational Developer — ——— TCP/IP (DRDA) — e — e ——
for System z ' DB2 Connect | < > | DB2 Server _IL—>
f~ = WebSphere < TCP/IP > (_M(SCIient + ;9 MQ Client
MQ Irigger monitor” [ Trigger Monitor
Plugin| Rem. Dbg API | < TCPAP » | Remote Dhg. .Debug Tool
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Server

IBM Z Virtualization

Server virtualization. There are typically dozens or
hundreds of Linux servers in a KVM or z/VM LPAR.

Application isolation. There are typically thousands
Docker Containers in Linux on IBM Z.

virtualization

LPAR
virtualization
(PR/SM or DPM)

IBM Z T /
o
Linux |Linux
5| x
SSscC S| 2| 3| x .
Jl=le|5 Virtual?
Secure 5] «—

Linux or Service BE m . i

(cores)
z/OS or Container - zZIVM
SSC
z/VSE or ( ) D Virtual
TPE N L] <«—— cpus
z (cores)
> KVM zIVM
— b [LPAR1 LPAR2 LPAR3 LPAR4

Logical
OO0 O OO0 000 «—— &%

/N /\
P1 P6 P7 P8 < CPUs*
(cores)

P1 — P8 are Central Processor Units (CPU -> core) or Integrated Facility for Linux (IFL) Processors (IFL -> core)

* - One shared Pool of cores per System only

Note: -

LPARs can be managed by DPM or PR/SM
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z/VSE Security Components

Defined

DTSECTAB U

Audit Logging & Reporting

11
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Security: Central Authentication — LDAP in Linux or LDAP/RACF in z/VM

Single sign on, Web enable, improve interface, simplify, extend existing applications

z/VSE
Environment

SOA ICS

+ TCP/IP
+ COVBOL
Linux

DB2
ORACLE =
LDAP ] L " :
74// f — APl
/ L 4 -

LPAR or z/VM

Windows!/ LDAP / RACF| z/vm

DB2 : ,
MS SOL IFL Engine (s) | Standard CP Engine (s)

LDAP IBM Z

12
© 2018 IBM Corporation


../../../../../Confs/Briefing/2008-05-Klingel-z/Alagasco Omni -Account.htm
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IBM Global Virtualization with Linux on IBM Z

IBM LinuxONE

Production / Dev /Test and Optional Failover

= Network Virtualization

= Memory Virtualization

= Processor Virtualization
= System Virtualization

= Disk Virtualization / Cluster

Spectrum Virtualize (SVC)

Linux || Linux zVM VSE Linux Linux

Linux Oooo o o o =] oo 0o
B ' '
& | LPAR |

— —— I OO0OOOO000o0ono
HiperSockets
IFL IFL IFL IFL IFL IFL IFL
IBM LinuxONE
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Linux Fast Path (LFP) in a z/VM-mode LPAR
Faster communication between z/VSE and Linux applications under z/VM

14
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z/VSE z/VM IP Assist (VIA)
With z/VM IP Assist (VIA), no Linux is needed to utilize the LFP* advantage
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=
*LFP — Linux Fast Path © 2018 IBM Corporation



New: z/VSE Network Appliance (zZVNA)

Exploits the IBM Secure Service Container introduced on the z13 platform

e A
)
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|

TCP/IP Stack
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z/VSE Supervisor
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TCP/IP Stack
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Containers growth prediction

¢ By 2020, more than 50% of global

organizations will be running

..... o containers in production. ¢9
-Gartner

Job Trends from Indeed.com
~=docker

unC

68

2015 2016

19
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Virtualization vs. Containers

T )
Al
Virtual{ | e -
machineqd === ibrary
OS kernel OS kernel
\ Hypervisor

Virtual machines are Infrastructure
oriented:

= coming from servers, now virtualized
virtual server resource management
several applications per server
isolation

persistence

references
parent
image

library
base img.

er

container

OS kernel
container host

Containers are service
oriented:

= application-centric

= application management
= solution decomposed

= DevOps

= dynamic

© 2018 IBM Corporation



Multiplicity of Stacks

Multiplicity of hardware

21

environments

Docker is atoolset for container life cycle

'
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The Basic Functions of Docker

references
parent
image

Build Ship Run

Describes steps to build
container automatically
from source

Operator
Deploys
Containers

Dockerfile for
Application

Docker Engine Docker

(Build) Image
Repository

Source Code

Q)

o

o

. —
Repository g
o

-
=

(®)
o
=}
=
=,
=3
o
=
>

g Jauleluo)

Push new
Image to Docker Engine

Host OS

Developer
Creates App, Builds
Container And pushes
to Registry
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= Containers: simple way to build and deploy SW with Docker 2500
currently leading framework
= Single LinuxONE Emperor ran more than 2 Million light Docker
containers
—Workload: busybox httpd server (no NAT)

= LinuxONE Emperor runs 4K active Docker containers on ave 2.0x
better than comparable Haswell-based system!

— Workload: 50% WAS Liberty 8.5.5.2, IBM JDK 8.0, Apache Solr 4.10.0, 0
and 50% busybox httpd server

Extreme Virtualization with Docker®!

2000
1500

Higher is better

1000

500

throughput (#
transactions/sec)

— With GOLANG now avail on z!

= LinuxONE Emperor can host over 10K Docker containers with

mixed (heavy & light) workloads 9 1500
. (7]
— Workload: 4K WAS Liberty 8.5.5.2, IBM JDK 8.0, Apache Solr 4.10.0 =
plus 6K busybox httpd server (no NAT) > 1000 -
(8}
q:)
- & 500 -
Disclaimer: —_—
This claim is based on results from internal lab measurements. Performance results may vary depending on the workload and other factors.Benchmark:
o Apache Solr search queries driven by Apache Jmeter’System Stack:
LinuxONE Emperor (IBM z13): Native LPAR on 36 CPU cores with 755GB memory 0 -

0 0 00O

ote:

*zZ

Each active container is driven by a client thread in Apache Jmeter, which keeps sending the same Solr query repeatedly to the container to search
documents that contain given key words in a pre-loaded & pre-indexed 46GB Wikipedia snapshot.

2000

LinuxONE Haswell

Haswell-based alternative system (Lenovo System x3650 M5 w/ E5-2699 v3 processors): Native Linux on 36 CPU cores with 755GB memory
Heavy Docker Container: Apache Solr v4.10.0, WebSphere Liberty v8.5.5.2, IBM Java 1.8.0 SR1

Lightweight Docker Container: BusyBox

o System SW: Docker 1.10.0-dev™ w/ aufs storage backend, RHEL 7.1™*

" The docker runtime was modified to increase a thread count limit, to avoid connection time-out, and to separate a dockerinit binary from a docker binary.
“* A modified Linux 4.3.0 kernel to support more than 1024 network bridge ports was installed on RHEL 7.1.

Lower is better

LinuxONE Haswell

The throughput and response-time for a single
Linux host running 4Kcontainers

© 2018 IBM Corporation



Multi — Architecture Images

common
Dockerfile
docker build / "‘\_\ docker build
docker push - = = doserpush image: webapp:latest manifests:
Wiy = .
c / image: webapp-s390x
E& L platform:
wavd architecture: s390x
i~ os: linux

image: webapp-amdé64
platform:

) ) architecture: amdé64
All container images on Docker
Hub are multi-arc

= |ots of images as s390x versions

© 2018 IBM Corporation



Portainer

Portainer gives you access to a central overview of your Docker host or Docker
Swarm cluster.
From the dashboard, you can easily access any manageable entity.

The containers section provides a view of all available containers. You can see details
about the containers (state, image, exposed ports...), filter or sort the containers and
manage them using standard actions (start, run, remove...).

e web2

BaRanopg’

!

© 2018 IBM Corporation



Docker Enterprise Edition (EE) for Linux on IBM Z and LinuxONE
Enhanced Security: Containerization for the enterprise

Flexibility, DevOps, Application isolation, rapid scalability & deployments
Developers IT Operations

SHIP

Secure Content & Collaboration

RUN

Development Environments Deploy, Manage, Scale

illim .
aH
. Trusted Registry o~ %, Continuoty Universal
: ‘ o‘;' -O}\Eg%:?:{glus go _’Eéli\:f"y Control Plane
A ;_ A e A, Al
z £ &= /Q
- 2 bm T a_m
P S > & /
@nade@ N R )
}“ ;- @ >~ Eléla @

https://www.youtube.com/watch?v=AciONMENkck
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https://www.youtube.com/watch?v=Acj0NMENkck

Key use cases for Docker Enterprise Edition on IBM Z

0
00

Microservices

<

DevOps Containerization Cloud Migration
CI/CD Microservices Hybrid Cloud
Self Service App Modernization Multi-Cloud

© 2018 IBM Corporation



Linux on IBM Z or LinuxONE and Containers

Extreme Virtualization with

Containers Multi-Layer Auto Scaling Extreme Agility with Containers
= A single LinuxONE Emperor ran more than = Manage multiple virtualization layers to = LinuxONE Emperor can start containers 7.8x faster
2 Million containers minimize the amount of resources to meet a than a compared Haswell-based system.
. SLA for a wide range of workload demand. o
o Workload: busybox httpd server (no NAT) o Start a set of containers when an _ o”Worhoa_c?. nginx _
= LinuxONE Emperor runs 2000+ containers on av application-level bottleneck is detected * Significant agility to adapt to dynamic workload
2.0x better than a compared Haswell-based o Start a Docker Engine daemon in the behavior
system same host when a daemon-level
) bottleneck is detected
o Workload: Apache Solr o Start an OS when an OS-level bottleneck The startup time of 1024 containers
* LinuxONE Emperor can host over 10k container: is detected with 1 daemon and 64 clients
Workload: 4k Apache Solr + 6k busvb o Adjust the hardware resources such as _
© Workload: 2K Apache >olr + bk busybox CPU, memory, and I/O dynamically wher
httpd server (no NAT) a HW-level bottleneck is detected 1,400
according to the workload demand
1,200
- 2500
E 2000 z 1,000 =
é 1500 o %
% 1000 g 800 @
= o &
&% 500 2
= o | | 5 60 g
2} =3
LinuxONE Haswell ()]
400 =
2000
_ 1500 Lower is better 200
£
E 1000 - — 0
= 500 - LinuxONE Haswell-based
- System v

The throughput and response-time for a single Linux host
running 4096 containers

© 2018 IBM Corporation



« Simplified, fast deployment and management of
packaged solutions

» Tamper protection during appliance installation
and runtime

 Confidentiality of data and code running in
appliance — at flight and at rest

* Management via Remote APIs (RESTful) and web interfaces

Delivering secure digital experiences that can change the world

IBM Secure Service Container (not Docker )

. Secure
= Service
<" Container

Insecurity of
Privileged Users

Of threats
80% are internalt

The Right Access for the Right Users

IBM Secure Service Container
Protects Against Misuse of Privileged User Credentials

Operating environments and data are protected against access and
abuse by root users, system administrator credentials, and other
privileged user access

1 https://www.forcepoint.com/resources/industry-analyst-reports/2016-study-insecurity-privileged-users

Note: All claims noted on this slide are based on IBM Internal measurements. Results may vary. Additional information is available upon request

58% Of IT Operations and

Security Managers
believe their
organizations are
unnecessarily
granting access to
individuals beyond
their roles and
responsibilities?

© 2018 IBM Corporation



Hyper Isolation: IBM Secure Service Containers (is not Docker !)

Encrypted, Signed, Tamper Resistant, Protected Container — z differentiator

Container(s)

Docker Engine Daemon

Management

Operating System

z Appliance

Container
Infrastructure

Boot sequence

1.
2.

Firmware bootloader is loaded in memory
Firmware loads the software bootloader from disk
1. Check integrity of software bootloader
2. Decrypt software bootloader
Software bootloader activate encrypted disks
1. Key stored in software bootloader (encrypted)

2. Encryption/decryption done on the flight when
accessing appliance code&data

Appliance designed to be managed by remote
APIs only

— REST APIs to configure Linux and apps
— No ssh (allowed in dev mode)

SSC is LPAR based and provides simplified mechanism for fast
deployment and management of packaged solution

Provides tamper protection during installation and runtime

Ensures confidentiality of data and code running within the
container — both at flight and at rest

Management provided via Remote APIs (RESTful) and web
interfaces only

Enables containers to be delivered via distribution channels

Protected Memory (SSC LPAR)

Firmware Ak Software Software
Bootloader Bootloader Image & Data
mO05ignature check I:I> Disk Encryption
'°decryption decrypt

J

>
’ LUKS LVM

{ Encrypted Encrypted
_ Software ) | Data

© 2018 IBM Corporation



Use cases for Containers and Secured Service Containers
(SSC) are Hyper secure DBaaS , Secure sCaaS & Blockchain

DBaaS: Run databases in hyper-secure sCaasS: SoD: Run mission-critical workloads in hyper-
infrastructure offering private and secure system-of- secure infrastructure offering private and secure system-of-
record qualities of service in a public cloud setting record qualities of service in a public cloud setting

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

Run IBM Blockchain on a secure, tamper-proof hyper-
secure infrastructure in a public and private cloud offering

https://www.ibm.com/blogs/bluemix/2016/10/blockchain-high-security-plan-general-availability/

© 2018 IBM Corporation
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Linux your Way - Greater flexibility and choice with software from
IBM and Open Source

Choose the distribution, runtime, hypervisor, database and analytics — it’s the Linux you
know and love with the openness, flexibility and agility you need for you business.

& pythony ne d C *dOCer QDI‘UDOI "4\40 ricaDB

D - & Ruby
ubuntw"KVM Zoee B FE B g Omoneoe

Q_ redhat ’ f;;l_;r E[“:-H-g z,-_ wn% . ma.t:m}w : %
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Tl

_ﬁ' elasticsearch.
o

Realize w
= !SCﬂlﬂ Open’DK Cloud M “ . Ka
%SE LPAR @ Clojure k & ¢ Joomial Coucr;g\g M| Kibana
e urban{coda) "’ 4 K- .
b JS é? % Afieeet b Solr % mysat
2 : Lo > Giarmmnd
codl OCaml (¥ sALTsTACK — -
. . BNTLR XMI..Sec Apact ‘ DBZ > o
Community Versions Library Jm\? (.;‘A'?, B 2 BLD Asi aenta
( E ) Ferces i e o SHEARSE e 1BM Clouddnt® COGNIOS
debiari "SUSE @ Jenkins Prosr (Mgt B e oo
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The Enterprise Analytics Hub on Linux on z Systems

Build an end-to-end Analytics and Real-time fraud Siebel,

detection environment
on Linux on z Systems

Unstructured Content

O

Collaboration Web Email File
Systems

Content
Management

=Y=X-X=

Cloud

More...

Off-prem / Cloud
services

Watson
Analytics

0 PeopleSoft

Linux on z Systems

SPSS

Watson Explorer
Db2 Warehouse

DSX local

DB2 BLU
DB2 z/0S

SPARK

IDAA/ VIDAA

Machine Learning

SQL structured &
+ no-SQL

b (DB2, Oracle, Postgres,
GELES Datace MariaDB, MySQL, ...)
(MongoDB, Cloudant, CouchDB)

© 2018 IBM Corporation



Spark Analytics centric Linux on Z

IBM Z provides an optimized platform
to derive insights from all client data without moving it

Accurate — Secure — Federated analysis in a hybrid cloud model

Linux on z Systems

Spark Spark
N

IBM P Systems

Spark Spark 2

x86

Leverage non-z data

Spor

.

CouchDB

cassondra

DB2 . nu)ngnr)ﬂ

Leverage Linux on z
virtualization benefits

K

VSAM

z/VSE

Leverage z/OS data

ProeptoreS00

-
=~
-~

z/0S Optimized data Layer

\V/ \V/ \V/
Type 2/ TypeW¥ Typd¥a

and more..

*RDD — Resilient Distributed Dataset

Is the Java of data analysis!
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IBM Db2 Warehouse for Analytics

Db2 warehouse (former dashDB local) is the premier private cloud data
warehouse optimized for analytic workloads for Software Defined Environments
(SDE) such as private clouds, virtual private clouds and other infrastructures that
support Docker container.

I

Benefits of Db2 Warehouse into Private Cloud Environments
i

Private or . _

Virtualized = Highly flexible data warehouse

Private Cloud = Optimized for fast and flexible deployment
into private or virtual private clouds

Docker

Container
Technolo _ = Builtontop of DB2 WH technology, it

= Uses Docker container technology

shares the benefits of
daShDB — Ll BLU Acceleration in-memory columnar technology

Technology - ‘ = Massively Parallel Processing (MPP) with
automated scaling capabilities to increase

infrastructure efficiency
MPP with

Automatic Scaling

c ’
.
vl
i

.
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Key Differentiators

| 4

="

Db2 Warehouse overview

Easily deploy the right workload
to the right location

Flexibl

Realize business outcomes in

Fast weeks instead of months

Lower the cost

model of analytics

N1
| 4 I
13 "

) |

IR

|

g
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IBM Db2 Warehouse Component Architecture

Host server

--------------------------------------------------------
- ~

authentication
Federation
Apache Spark
Data Server
Db2 Warehouse

Your infrastructure
management
software or agents

P L L

Db2 Warehouse engine

-

Docker engine

Docker-supported operating system

Clustered file system

- e = e e e e e e e e e e e e
[T TP g g g g S L

Server hardware it

............................................................
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Db2 Warehouse (dashDB Local) - In-database Analytics for Spark

https://www.youtube.com/watch?v=nAD4RgI5MNk

O A DWH talking Spark out-of-the-box offering lot’s of new possibilities

Q Interactive DWH data exploration b =g
NN _jupyter
Q Interactive Data Science with ML libraries — :% :.—i S’
U Operationalize: Deploy your Spark application in a scalable i{
and secure multi tenant environment > Spor -
O Modernize your SQL applications with integrated ML= SpO!ﬁ MLIib
U ELT: Run complex feature extraction and >4
transformation in DWH > >

U Real-Time Analytics: subscribe and directly land
stream data into your DWH >

O Data Sources: Read data from other data ; ‘g

formats and sources, such as object

i dashDB Spor'iz

Relational Analytics
Engine Engine

tor

a Bepl%y & run your Python data > ej

processing via REST

End-to-End: Creating -> Deploying —> Hosting
your analytic solutions

Common Analytics Engine


https://www.youtube.com/watch?v=nAD4RgI5MNk

Homw

[atie

IBM Db2 Warehouse (former dashDB)

Load hub Tables & Run SQL

| IO L FY L ! wl
amm -t
43638 a1
LW &
S ®n
0 "
Opan Data Cruva
+) | mnse et v y s

- Ovr ~ ’
Seripe Connow Ot Moty
smTw cAcra

B 0 Owabese Analyics b
T >

* BOATROASE LNTAR SEGREGSON FERCTON ¢

- He== R
- -rin
# ™om sarme seatusten 8 0gs somment of dats 1Nt retetas Be o
e Chern (T Aoyets @ st 5f smrasry gwed nd STREEY @ PO 52 10 e Bt fmat
[ -~ i - 41

SELECT © FOON QOSALESIN NP _fAPENSE PACY)
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Db2 Warehouse for Linux on IBM Z

October 27, 2017

Db2 Warehouse updates

v2.1 now available Db2 Warehouse v2.1 contains the following enhancements:

Z Systems support

You can now deploy Db2 Warehouse on Linux on IBM z Systems hardware. Together, Linux and z
Systems hardware provide outstanding data security, high availability, and superior performance. For
deployment prerequisites, see |IBM Db2 Warehouse prerequisites (Linux on IBM z Systems hardware).

Simplified registration

It will be easier to gain access to Db2 Warehouse containers for many platforms because in early
November, the containers will be available in Docker Store. To obtain access:

1. Obtain a Docker ID.

2. Log in to Docker Store.

3. Search for the relevant container: IBM Db2 Warehouse (image container for Linux), IBM Db2
Warehouse Developer-C for Non-Production (image container for Windows and Mac), IBM Db2
Warehouse client container, or IBM Db2 Warehouse sample data container.

4. In the search results, click the box for the relevant container.

5. Click Proceed to Checkout.

6. Complete your contact information, agree to the terms and conditions, and click Get Conten

© 2018 IBM Corporation


https://www-03.ibm.com/systems/z/os/linux/
https://www.ibm.com/support/knowledgecenter/SS6NHC/com.ibm.swg.im.dashdb.doc/admin/local_prereqs-zLinux.html
https://docs.docker.com/docker-id/
https://store.docker.com/

Machine Learning on Linux on Z:
Data Science Experience local (DSX)

Analytics and Machine Learning for Linux on IBM Z or LinuxONE

- available since 10/2017 O
 out-of-the-box on premises enterprise solution for data scientists
and data engineers.
« offers a suite of data science tools, such as Spark, Jupyter and

Zeppelin notebooks, that are integrated with IBM technologies
« can import scoring from SPSS

Project Runtime Tools &
environment visualization
Data assets Collaborators Analytic assets

ﬁ Files 0 : . .':" lotebooks @ Spark (&) Jupyter

& Dams:on I
< Connections itors ) RStudio

optl'“za ion

https://datascience.ibm.com/docs/content/local/overview.html
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DSX data Connections

Amazon Redshift

Amazon S3

Apache Hive

Cloudant

Cloudera Impala

Communicate with IBM [D)gsthB

cloud Services including i DB2 for z/OS

MessageHub and Streaming O Datasenice @ Exvoa DB2 on Cloud

Analvii Hortonworks HDFS
nalytics S IBM BigInsights HDFS

IBM Informix

IBM PureData

External Cloud Services SRR IBM Watson Analytics

. Microsoft Azure
A S3
Access a variety of sources a0 Microsoft SQL Server

Apache Hive MySQL
Cloudant Netezza
Oracle

Pivotal Greenplum
External Databases Pg/stgreSQL i

Use integrated drivers PostgreSQL on Compose
Salesforce.com

SoftLayer Object Storage
SQL Database

Sybase

Synase 1Q

Teradata

IBM cloud Services

Taro~. external service A

Cloudera Impala
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Industry Use Cases for DSX local

@- Retalil

Shopping Experience

Loss & Fraud Prevention

Task & Workforce Optimization
Pricing & Assortment Optimization

@ Banking

Optimize Offers & Cross-Sell
Risk Management

Fraud and Crime Management
Financial Performance

@ Manufacturing

Inventory Optimization

Predictive Maintenance

Health, Safety & Environment
Production Planning and Scheduling

v % * Transportation

End-to-End Customer
Experience

Operations Planning &
Optimization

Predictive Maintenance
Route and Asset Optimization

Media and Entertainment

Audience & Fan Insight
Social Media Insight

Content Demand Forecasting
Marketing & Advertising
Optimization

1 Telco

Subscriber Analytics
IOT Analytics
Proactive Marketing
Network Design

© 2018 IBM Corporation



The Modern Enterprise Architecture

Containers & Cloud delivery
Microservices services
Optimize the Leverage the
Development Team Environment

Single Function.... Stateless... Disposable.... Explicit....

© 2018 IBM Corporation



IBM Cloud Private (ICP) — heterogeneous container cloud services

managed on premise

» An untethered Platform as a Service that combines the speed, agility and flexibility of the public

cloud, with the security and performance guarantees of an on-premises cloud
» Common core services to simplify operations management, DevOps, and hybrid integration s
» Build integrated applications from services that span Linux, z/OS and Public Cloud oo -
» Cloud automation to help overcome skill gaps
—’——’
—”’

*Docker Containers and Kubernetes
*Service Catalog as library of services
*Manage-to Z (from Intel or Power)

Kubernetes
based
container
platform

éécke;

Middleware, Data
& Analytics

Services

with Linux on z
& LinuxONE

<4 -

\4

service

service

CPs / IFLs / Hipersockets

IBM Z / LinuxONE

https://www.ibm.com/cloud/private

I i
service service service
I I
icP I gt |
Linux I I
1 pubiic clood
I i
Intel - 07
(On-prem)
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IBM Z Hybrid Integration

One cohesive offering serving
all integration needs

Connect
Seamlessly

Hundreds of end points to apps and data
in the cloud and on premise

Develop Rapidly

Intuitive and robust tooling to transform
data to meet business needs

Scale Efficiently

Performance and scalability to meet the
SLAs of your business applications
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Hybrid cloud integration

Uses Secure Gateway to securely
connect between IBM Cloud apps and

on-premise services secured using

DataPower Gateways

‘ IBM Cloud \
Secure
Gateway
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‘Q'TA QQ

Secure
Channel

w ’

SSL Mutual Auth

Enhanced portability and Q

Secure
scalability on public cloud y ateway Service
platforms
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Public Cloud , On-Premises
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Virttal Server Iaas

IBM DataPower

System of Record
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IBM Integration Hub — with IBM Integration Bus (lIB)

Web Hub, Mobile Hub, Hybrid cloud

Mobile Devices

. Partner &
Supplier

Native Apps

The Enterprise Integration Hub
(i.e.on Linuxon z)
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Multiple Blockchains
conditional integration

11B in
cloud

cloud services

Siebel,
PeopleSoft

any REST

service

/SOA

z/OS Connect

1IB on z/OS

On-premise

Databases CICS

DL/l IMS

SOA /WMQ

Campaign Mgt

DB2
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z/VSE and Linux — Solution examples

z14 ZR1

IBM z/VM
Cloud
Connector
/ CMA

VSE Connectors

| PAR|z/VM zZIVM
V6 / V7

LPAR

Analytics
f iBM
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Db2
Warehouse

/ DSX

DB2/VSE
(Client)

VSE Connectors

zIVM
'—PAR V6 / V7
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SVC,
V3700
DS8884

Mobile |

J
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Web Service

(SOAP &
REST Server)

VSE Connectors
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MobileFirst
Platform

DB2 LUW
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Questions?

Wilhelm Mild

Distinguished Architect

IBM Executive IT Architect

. The Open Group
()peii
7 Certified

IBM Deutschland Research
& Development GmbH
Schoénaicher Strasse 220
71032 Boblingen, Germany

Office: +49 (0)7031-16-3796
wilhelm.mild@de.ibm.com
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The following are trademarks of the International Business Machines Corporation in the United States, other countries, or both.

Not all common law marks used by IBM are listed on this page. Failure of a mark to appear does not mean that IBM does not use the mark nor does it mean that the product is not
actively marketed or is not significant within its relevant market.

Those trademarks followed by ® are registered trademarks of IBM in the United States; all others are trademarks or common law marks of IBM in the United States.

For a complete list of IBM Trademarks, see www.ibm.com/legal/copytrade.shtml:

* AS/400®, e business(logo)®, DBE, ESCO, eServer, FICON, IBM®, IBM (logo)®, iSeries®, MVS, OS/390®, pSeries®, RS/6000®, S/30, VM/ESA®, VSE/ESA,
WebSphere®, xSeries®, z/OS®, zSeries®, z/VM®, System i, System i5, System p, System p5, System x, System z, System z9®, BladeCenter®

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.
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.

Java and all Java-based trademarks are trademarks of Sun Microsystems, Inc. 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.

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.

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

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

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.

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

* All other products may be trademarks or registered trademarks of their respective 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.
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