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New marketplace dynamics drive
hyper growth opportunity for the IBM Mainframe

Traditional

1964-2014

* Batch

» General Ledger

* Transaction Systems

* Client Databases

» Accounts payable / receivable
* Inventory, CRM, ERP

Open
Systems

MIPS®

Linux & Java
1999-2014

» Server Consolidation

* Oracle Consolidation

* Early Private Clouds

* Email

« Java®, Web & eCommerce

Traditional

1964 1999 2014 2020
< > 2015-2020

» On/Off Premise, Hybrid Cloud
* Big Data & Analytics
* Enterprise Mobile Apps
* Security solutions
[~ Open Source ecosystem enhancement |

15 years of Enterprise Linux®
on IBM z Systems™

1. MIPS: Millions of Instructions per Second or the metric z uses to measure client workload
2. CAMSS: Cloud, Analytics, Mobile, Social, Security



2015
62k+ IBMers contributing to

150+ Open Orgs
n Founder & Platinum

C_\_') openstack pis
] IBM is a top-3

CLOUD contributor in the past 4
FOUNDRY F releases
Founder & Platinum
Sponsor IBM haS 450+
: : developers & 20 core
A Dramatic Commitment to Open Technology ! d IBM has the largest Cloud S
n e Foundry deployment

IBM has 10 dedicated core

IBM a founding contributors

member of the newly
established
foundation

Leading dev of nightly
builds for x86, Power &
Mainframe systems
2.1b npm downloads #2 in Commits in 2015

in the past month _ docker behindipa
Donation of
IBM SystemML machine

IBM pledged 3,500 devs

l{l!llll IBM is a founding to Spark across 12 labs Spal%
member

8

5 IBMers contributing to

_ ) Standards :
Linux & Apache Projects Customer 500 olaaRA Education for 1m + data
ouncil e scientists & engineers on
C— participating Spark.

Provides customer-led
guidance to cloud

1999 standards-defining orgs



Open Source in the Enterprise

Source: Black Duck, 2015 Future of

6 4 0/0 7 8 O/o of Open Source Survey Results

of companies participate | 67% of companies | companies run on 660/
in Open Source projects |w/> 5k employees | Open Source o
Of companies

Less than 3% :
Plan to start own external | don't use OSOS gg'gpzzﬂware

0SS project in any way G
of companies To release infernal fools & o
to increase 0 0 reiease internal toois
open source 47% projects as 0SS 5 0 / O of companies
contributions say that more than half their

in the next 2-3 39, Expect to reduce barriers engineers are working on
years O to employee participation = open source projects
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https://www.blackducksoftware.com/future-of-open-source



https://www.blackducksoftware.com/future-of-open-source

Ecosystem Strategy

Software
Availability

Open Source

Linux Distros

Influence

System Integrators

Service Providers

Accessibility

DevOps

Cloud Delivery

Skills/Academic
Initiatives

Linux Community Cloud

Community Involvement




HOW - How are we planning to achieve these objectives?

Aim:

To create a single view of all the IBM and ISV
vendors for z Systems:

« Evaluating - target list based on our

knowledge to date and requests from field Client
Feedback

] ] ] ] Feedback jmm
° Progressmg -discussions around portlng, or

porting underway

Seller
feedback

« Completed - ongoing currency focus ie.
Distros, required here

« Have dropped - low interest or not suited to Process to Capture

z Systems architecture this feedback &
prioritize it




Linux your Way - Greater flexibility and choice

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.
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Open Source & ISV Linux SW Capability

Languages and Dev Environment

Node.js
Ruby
Rails
Python, PyPy Python JIT
LLVM
OpenJDK, OpenJDK 9 JIT build
OpenJDK 9 JIT(3Q17)

GCCGO, Golang compiler

oCaml, oCaml native compiler
Erlang
PHP/Zend
R
Clojure
Scala
Swift (Apple)

BIRT (Eclipse plug-in)
Mono(C#...) [open source for .NET]
GOLD(alternate Linux linker)
ATLAS BLAS(z13 SIMD Vector
Extension)

LuadIT
Rust*, JIT* for PHP, Dart*

Databases

MySQL
PostgreSQL
MariaDB
MongoDB
Redis

Apache CouchDB

Cloudant” (CouchDB
based)
Apache Geode
CouchBase
Apache HBase
ScyllaDB(1Q17)
RethinkDB
HAWQ (2H17)
OrientDB*
Hazelcast*
MemSQL*
Aerospike*

Druid*
Apache Ignite*

Messaging & Streaming

RabbitMQ
Apache Kafka
Logstash (ELK)

Fluentd
Apache Flume

Apache ActiveMQ

Graylog2*

Apache Apex(Data Torrent)*
Apache NiFi*
IronMQ*

Apache Camel*

Spark GraphX
Neo4j
Pegasus*
Titan*

Ported - verified
Work in progress (target quarter/half)
Work under Evaluation/not started

Graph DBs

Various sources of input: e.g.

BlueMix, Github stats, feedback from: direct client input, IBM client reps, on going research

* Pending input on priority
A IBM offering

* Content and priority are subject to change




Orchestration/
Deployment

Docker
Docker Swarm
Docker Compose

Kubernetes

LXD
Apache Mesos
Marathon

Chronos

Mesosphere (DC/OS)
(1H17)

SaltStack
Exechealthz
Flannel
kube-dnsmasq
Calico (2Q17)
Docker Machine*
Docker Kitematic*

Open Source & ISV Linux SW Capability

Deployment Management &

Config - Monitoring
Chef
Puppet
Ansible

virt-install

Consul
cAdvisor
Etcd
Apache ZooKeeper

Sysdig
Heapster
Zenoss*
ElasticBox*
Icinga 2*
DataDog*

Machine & Deep Learning Operating Systems

Spark MLLib
Word2vec

TensorFlow

EigenBLAS(z13 SIMD
Vector Extension)

SystemML*
H20*

Neon*
Apache SINGA*

laaS & PaaS

OpenStack
Cloud Foundry local
OpenShift

Juju

Deis

SLES <enterprise>
RHEL <enterprise>
Ubuntu <enterprise>

Debian

Fedora

ClefOS (CentOS)
OpenSUSE*
CoreOS*

RancherOS*

SDN(Networking)
Onos (2Q17)
OpenContrail*
OpenDaylight*
Open vSwitch*

Ported - verified
Work in progress (target quarter/half)
Work under Evaluation/not started

Various sources of input: e.g. BlueMix, Github stats, feedback from: direct client input, IBM client reps, on going research

* Pending input on priority
A IBM offering

* Content and priority are subject to change




Open Source & ISV Linux SW Capability

Ported - verified
Work in progress (target quarter/half)
Work under Evaluation/not started

App development & Web Application Dev/Perf &

Big Data & Analytics DevOps CMS Front End
Elasticsearch (ELK) Xerces-c Apache jMeter Kibana (ELK)
Apache Spark XMLSec Wordpress D3
Apache Solr protobuf Ceilometer Angular (MEAN)
Apache Storm Doxygen Apache Tomcat Express (MEAN)
Anaconda (3Q17) ANTLR HAProxy Beats
Apache Maven NGNIX Grafana
Jenkins Apache HTTP(utils) lonic*
Apigility JBoss Graphene*
Apache Zeppelin* Mule Drupal Meteor*
Jupyter* PM2 Joomla
Ipython* Htop SugarCRM
Graphite* IPTraf Magento
Hibernate Alfresco
SonarQube (2Q17) OpenResty
TomEE*

* Pending input on priority
A IBM offering

* Content and priority are subject to change

Various sources of input: e.g. BlueMix, Github stats, feedback from: direct client input, IBM client reps, on going research



Open Source & ISV Linux SW Capability

Sample popular Tools and Applications* that have been verified by Sine Nomine Associates.
Following links provide more details and most up to date lists:
http://www.sinenomine.net/products/mainframe-linux/ClefOS_6-packages

http://www.sinenomine.net/products/mainframe-linux/ClefOS 7-packages

pigz
autossh
eXtplorer-mod
Mono/.net
php-mcrypt
GeolP
php-pear-DB
php-php-gettext
mock

Perl Tools(e.g. perl-
libapreq2, perl-
Net-Ping...)

Regina & Rexx

Bacula
ipsec-tools
netcat
openVPN
ossec-hids
h3270
s3270

* Content and priority are subject to change

phpMyAdmin
webmin
dhcp_probe
lightttpd
mod-rpaf
thttpd
scsi-target-utils
HAO

heartbeat

App development System System System Distro
& DevOps productivity tools | configuration tools libraries

ClefOS
[Centos)

freetds
libibverbs
libapreq2
libmcrypt
libnet
libsodium
openpgm
pkcs11-helper

zeromq

SINE NOMINE

ASSOCIATES


http://www.sinenomine.net/products/mainframe-linux/ClefOS_6-packages
http://www.sinenomine.net/products/mainframe-linux/ClefOS_7-packages

Linux on z Systems Technology: Not a “box” but “Linux Your Way”

“Linux Your Way” means a

< commitment to:

An Open Source Ecosystem
Unmatched TCA with
unmatched scale

The best performance
]

AN OPEN ECOSYSTEM
to fuel innovation and progress

LinuxONE"~
Linux and z Systems: The Most Efficient Platform {p#Cloud and Consolidation

Database Server Cloud Case Study
5-Year Total IT Cost 123 Workloads (219 VMs)
— gy
-
-y
—

65% lessthan
Public Cloud

70% TCAl prgroees

0% sosictian CoPbingas ppahbs s vy
X86 Cloud ightning fast response times and vi y
unlimited scale gives your apps the premium
. Vonrer, Spacs Linux experience they deserve,

Pubbic Ciowd  x36Cloud  Cloud om 213

HP ProLant BL460c Gend 2EC12
160 x86 Cores 8IFLs

Delivering the fastest virtual Linux servers on the planet to users for
less than $0.70 per day

) 2015 B8 Corporaties




Development Process
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Agility in Development

Application Deployment Application
Architecture Packaging Infrastructure
Datacenter

Physical Servers
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Monolithic
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What is DevOps

G-w-gi
R

DevOps - Enterprise capability for continuous service delivery that enables clients to
seize market opportunities and reduce time to customer feedback.
/ DevOps Lifecycle N\

Customers Business Owners Development/Test Operations/Production

.

‘ Plan and Measure l ‘ Develop and Test \ ‘ Release and Deploy \
’ Monitor and Optimize

( Continuous Innovation, Feedback and Improvements ’

Accelerate Software Delivery —i.e Open source Ansible , Jenkins
Expanding collaboration to include customers, LOB and others to eliminate organization silos

Balance speed, cost, quality and risk
Automating manual processes across delivery lifecycle to eliminate waste/delays and compliance tracking

Reduce time to customer feedback
Enabling a customer feedback loop for continuous improvement



Freedom to choose runtimes, languages,
datastores etc.

* Wise to encourage preferred technologies.

» Convergence often happens naturally.

Flexibility in terms of:
* Interconnectivity
* Governance

« Scalability

APIs provides:
* Standard interfaces

* Simple integration
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Microservice

(Node.js)

#Q L

Microservice

(Java + API
MongoDB) 9 ¢°

Microservice
(Java + DB2)

Microservices application



Virtualization - Infrastructure oriented

« Customers have virtualized their servers to gain efficiencies
* Focus is on virtual server resource management

* One or several application per Guest VM / Operating System
instance, as previously on physical servers

* Provides application isolation - an application or guest failing or
misbehaving does not adversely affect other applications residing
in other Guest VMs

* Provides persistence across server restarts.

Containers and Docker - Service oriented

OpenStack Mongo DB App 2 App n
(running in (running in (running in (running in
a Guest VM) Guest VM 1) Guest VM 2) Guest VM n)
| OS Kernel I I OS Kernel I | OS Kernel | I OS Kernel |
Hypervisor
Infrastructure
Virtual Virtual Virtual
Network Compute Storage
App 1 App 2 App n
(WAS) Mongo
(running in (running in (running in
container 1) container 2) container n)

 Application-centric - infrastructure resources are assumed to be already in

place
» Focus is on application management

« One application per containers. Containers can be spread over several hosts

* ldeal pattern for DevOps
* Provides a very dynamic application deployment model

Container Manager

Docker

(running in a Guest VM)

OS Kernel

Hypervisor
Infrastructure
Virtual Virtual Virtual
Network Compute Storage




Docker — Application isolation with container technology

Multiplicity of

Multiplicity of

Stacks

hardware
environments

Docker is a management toolset for the life cycle of containers which provides
all components for an application ( runtime, cluster, integration).

ee Static website “® UserDB oo Web frontend :.: Queue e Analytics DB

An engine that enables any
payload to be encapsulated

¢A@reudoidde

as a lightweight, portable,
self-sufficient container...

...that can be manipulated using
standard operations and run
consistently on virtually any
hardware platform

Development QA server Customer Data Public Cloud Production Contributor’s
VM Center Cluster laptop

1oeJ9)UI sdde
pue Sa2IAI8S 0(]

Apoinb pue Ajyjoows

ajelbiw | uen



Containers, a form to build, ship, and run Microservices applications in “containers”.
Developers & SysAdmins love the flexibility and standardization of Docker containers

Package, ship, and run applications flexible
The Docker Hub Registry has 5,000+ "Dockerized" applications

‘ Standardization - Application encapsulation

Lightweight

Containers are “light” users of system resources, smaller than VMs,
start up much faster, and have better performance

Ecosystem-friendly

A new industry standard, with a vibrant ecosystem of partners.
750+ community contributors; 50,000 third-party Docker projects on GitHub

User-friendly
Developers build with ease and ship higher-quality applications
SysAdmins deploy workloads based on business priorities and policies.

-5

B




LiInuxONE and Containers - Facts

Extreme Virtualization with

. Multi-Layer Auto Scaling Extreme Agility with Containers
Containers
= Asingle LinuxONE Emperor ran more than 1 = Manage multiple virtualization layers to = LinuxONE Emperor can start containers 7.8x faster
Million containers minimize the amount of resources to meet a than a compared Haswell-based system.
o Workload: busybox httpd server (no NAT) SLA for a wide range of Workload demand. o Workload: nginx
) } o Start a set of containers when an
= LinuxONE Emperor runs 4K containers on avg 2.0x application-level bottleneck is detected = Significant agility to adapt to dynamic workload
better than a compared Haswell-based system o Start a Docker Engine daemon in the behavior
o Workload: Apache Solr same host when a daemon-level
O uREE B G [hest Gvar 0 GEEiEs bottleneck is detected The startup time of 1024 containers
o Startan OS when an OS-level with 1 daemon and 64 clients
o Workload: 4k Apache Solr + 6k busybox httpd bottleneck is detected
server (no NAT) o Adjust the hardware resources such as 1400 ]
5 2500 CPU, memory, and I/O dynamically '
g 2000 when a HW-level bottleneck is 1,200
7 asee detected according to the workload
% 1000 —Higher-isbetter ) w 1000 —
= M v ]
& 500 S =
E = 800 =
= o : o -~
LinuxONE Haswell 3 —=
= 600 v
2000 & o
0}
. 1500 400 %
g’ 1000 -
5 ris better 200
= 500 159
0
© —" (E—— LinuxONE Haswell-based

System

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

Financial Demo:
https://www.youtube.com/watch?v=VWBNoIwWGE|o&t=649s

© 2017 IBM Corporation.



IBM’s strategy for Cloud Management for Linux on z & LinuxONE is an open and standards-based approach.

OpenShift

Cloud Foundry

Workload Orchestration

I I
! :
|
Community Edition / Red Hat SUSE, Ubuntu I ! Deployment
| vMware IBM  Management
. |
E'S?;f_%rgvice BlueMix (Public) | VRealize Cloud | .
(Based on Cloud Foundry) I . : Chef Ansible
IBM 'l Automation Orchestrator |,
1 |
I Contai M t | Puppet SaltStack
ontainer Mlanagemen I
OpenStack : d |
: Urban
Infrastructure F 1 |
as-.Service Nova Neutron Cinder | s y LXC : S Code
: Docker ubernetes esos LxD | Deploy
|
: .
. 1
SLES Ubuntu RHEL
Virtual
Infrastructure
zIVM KVM
|
Physical Storage
Infrastructure \ \
IEM LinuxQONE IEM LinuxONE .
Lockhopper™ Emperor™ Switches

§i-u-)f



* Benefits:

Full access to OpenStack APIs, backed with IBM support
Cloud management solution that is easy to use

Self service portal for workload provisioning and virtualized
image management

Heterogeneous support for IBM PowerVM®, z/VM, IBM
PowerKVM and x86, and more.

Deploy, resize and capture
Linux server backup and restore

* Requires z/VM 6.3 or 6.4 with appropriate service

http://www.vm.ibm.com/sysman/osmntlvl.html

Rest APIs are used to communicate with the OpenStack code
from the top half.

The xCAT Appliance utilizes new and existing Systems
Management APIs (SMAPI) to interact with the z/VM system

SMAPI can interact with additional optional products or features
(e.g. a directory manager)

SmartCloud Technology Products

Communicates
with z/VM

XCAT Appliance

SMAPI Services

Directory Product



http://www.vm.ibm.com/sysman/osmntlvl.html

Using VMware'’s vRealize Automation (VRA), clients can provision and orchestrate
virtualized Linux workloads on z/VM and KVM for IBM z Systems through the
OpenStack interfaces.

Public Clouds
. \LA__ ' VIvIR.c\e/a}I/ii re s Microsoft
o ‘\ Hype\
_/ SOF TLAY=R' \ Automation
amazon
webservices™

= Single cloud management tool across multiple

environments in the enterprise cloud, including public n OpenStack
cloud. API's
= Single pane of glass openstack

= VRA supports Infrastructure as a Service (laaS) by
passing workload management requests via

OpenStack API's to IBM z/VM and KVM on IBM z. (W i
S / f
\ " "

1)
P

KVM on IBM




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

IBM z Systems Hybrid Integration

— \

A 4
Data Apps APIs @ @
\ ' o

HYBRID INTEGRATION
O ® U & &N

CONNECT XFORM DELIVER COMPOSE EXPOSE

SECURE GATEWAY

API INTEGRATION MESSAGE &
MANAGEMENT ENGINE EVENT HUB

DESIGN - OPERATE - MANAGE - MONITOR - GOVERN

e @ @




Hybrid cloud integration is key

Uses Secure Gateway to securely
connect between IBM Bluemix apps and
on-premise services secured using

DataPower Gateways

Secure '
Gateway ,

>
, &
&
L <
ol & Q
. / Secure Channel Q e
IBM DataPower 7

Virtual Server , User
SSL Mutual Auth , \

Enhanced portability and )
o _ Secure
scalability on public cloud | Gateway Service

platforms

SOFTLAY=R]

an I8BM Compaws

r “::- amazon
mmg Microsoft Azure "7 webservices”

7

On-Premises System of Record

Public Cloud ,



Architectural overview:

The Enterprise Hub with Blockchain integration

on IBM LinuxONE and Linux on

Z Systems

4 . N : :
The Enterprise Hub Services on LinuxONE
(| WAS ‘ ( \ JMoricDB
. mongoDB
IBM ”F’c:stngOL_
Mobile Device § InBtEgr(e;::lBo)n : i s )
S i? < g ?‘
e e g I \ por cassandra
pal < MobileFirst
%‘ server ‘\
g e MYSOL
—___ '
Q IBM Cloudant®  redis
_J Docker ..
_ )| S @ CoutE

laaS

(Db2, Oracle, Postgres,
MariaDB, MySQL, ...)
(MongoDB, Cloudant, CouchDB)

[
SOA

Siebel,
PeopleSoft

SAP
N

CICS,
IMS

IBM Integration Bus can help you simplify the connectivity between your IT assets, including legacy apps, packaged apps and web
services, without requiring coding changes. It provides content and context based routing that helps you manage and simplify
business-critical processes. It enables you to integrate Open Source technologies and Hybrid cloud with most of your existing IT assets

quickly, simply and at a low cost.



Overview: Benefits from IBM Integration Bus (II1B)

No charge for
= Flexible integration with Web, Mobile, Cloud, Analytics and Deployable full developers
active/active

IT services via Rest APIs — like Blockchain.

» Standard Interfaces and Open source based Scalable in
Integration APIs via CHEF for Microservices Docker

= Intelligent transformation and content based routing —— St
. pniversal Integration with high sca]ability g_nd security High scale MQ
incl. workflow & workload Mgmt with Auditing admin/monitoring

http://www-03.ibm.com/software/products/en/ibm-integration-bus

Sockets TCP/IP || Analytics

Swagger

‘7;,« ) . O - =/ B

Security Routing & Transformation of any data Audit Workload Elastic ' Decision Pattern-

Composition XML JSON, COBOL, C/C++ Fixed Width, | ggging’ Management Cache Services' based Dev
Delimited, EDIFACT, ISO8583, HL7, /

COBOL, NACHA, 4690-TLOG ... @&
- IBM Integration Bus ?‘T{;.ﬁl‘r
IBM LinuxONE or z Systems



http://www-03.ibm.com/software/products/en/ibm-integration-bus

With LinuxONE you can...

The Scale Cube

Add more
resources
to an
existing
Linux
guest...

... or clone more Linux guests with a high degree of resource sharing

Dynamically add cores, memory, /O adapters,
devices and network cards

From 1 to 141 cores
Up to 10 TB memory
Up to 160 PCle slots
Grow horizontally (add Linux guests), vertically

(add to existing Linux guests) and Diagonal (Mix
and Match — Find your scale sweet spot)

Grow without disruption to a running environment

Provision for peak utilization, unused resources
automatically reallocated after peak


http://microservices.io/articles/scalecube.html

Differentiate yourself in a world of standards. Lightning fast response times and
virtually unlimited scale gives your apps the premium Linux experience they deserve.

Compression:
Spark
Resilient Distrib. Dataset

MongoDB*, MariaDB,
PostgreSQL up to

Heavily Loaded Docker
Containers Node.js up to

Docker Persistence Spark Analytics up to

LinuxONE using Node.js and multiple MongoDB instances handles over 30Billion web events / day!

*A single MongoDB node on LinuxONE scales up to 2TBs with sustained throughput and
response time <6ms, while supporting >4 billion documents, 460,000 R/W per second with
no sharding required!
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Linux on z

\ phere
pplication
Server

(@

\' ,/
Adapters
MobileFirst b
Server | - .
Siebel,
PeopleSoft é Q
DB2 LUW 5 SAP V Q

]

Mobile

apps

IBM zEnterprise®

= Server side software = Mobile application = Mobile protocol connectivity
components and adapters for support with with cloud, SOA, SAP and
channeling z Systems to WebSphere Application core z Systems applications

mobile devices with . .
IBM MobileFEirst Server V7 Server on z Systems including CICS, IMS, TPF, MQ,
1B and DB2



The ultimate JavaScript environment: Node.js

Node.js and Linux on z Systems

High Performance

- Highly scalable, event-driven platform with non-
blocking I/O

- Thousands of concurrent connections with minimal
overhead
Unified JavaScript ecosystem for client and server
Up to 29% better performance over Intel on
AcmeAir*

- One of the fastest growing eco-systems

z Systems Connectivity
Co-locate Node.js applications for reduced latency
accessing z/OS data/services

Security and Dependability
Leverages the trusted environments of z Systems
to maximize security and uptime of critical Node.js
applications.

Unified Diagnostics and Monitoring with IBM
SDKs for Java®
Compatible with latest Joyent Node.js v0.10.*
releases

Core Strength

Node is FAST

and highly concurrent
Node is built for I/O
Node is perfect for APIs
Node powers full-stack JS

Integration with JSON APIs

IBM SDK for Node.|s

for Linux on z Systems

© 2015 IBM Corporation
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http://www.ibm.com/developerworks/web/nodesdk/?ce=ISM0345&ct=sp&cmp=ibmsocial&cm=h&cr=mf&ccy=us

https://www.youtube.com/watch?v=sDmWcuO5Rk8

STAN DARD
&POOR’S

Cloudant DB2 Z/OS
l Linuxonz l

Credit Card
REST ' JDBO IM S Info

AP' Transaction

-Q .Q

Transaction
Info

..EG nedes; >Spor‘l'<\z<\ @
JDBC

Open Source §

Visualization
Libraries g
Es

Rmss @
N

ﬁmim%

Customer



https://www.youtube.com/watch?v=sDmWcuO5Rk8

Input Data

2§ S&P DOWJONES
INDICES

Historical S&P 500 Index

News Feed

Y

Sentiment Analysis

2

Trade Transactions

Geospatial Analysis

Visualization Dashboard

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

Open Source Content

‘ mongo DB
<
SporKK

nede

@docker

Apache Kafka

A hgh theaugeput dtributed messaping system

NGSGMXK



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

Scalable Financial Demo Architecture

Nginx
Load
Balancer

Systems of
Engageme
nt \

Apache Kafka
Message Queue

Spark,

Node.js
Analyt’lcs (Spark asa-
Seere) -

Chef
System
Orchestration
Apache _ Twitter
ﬁ Curator MongoDB  MariaDB  PostgreSQL
Suse Service discovery and ~ MOSQL SQL SQL S&P
Oper atin g registration 500
System Demo runs on both zVM & KVM
SLES 12 - SUSE first distro to support KVM
4

https://www.youtube.com/watch?v=VWBNolwGEj|o ',



https://www.dropbox.com/s/3szus6vk77rg1nh/linuxcondemowithgraphs.mp4?dl=0
https://www.youtube.com/watch?v=VWBNoIwGEjo
http://yktgsa.ibm.com/gsa/yktgsa/home/e/n/engd/linuxcondemo.mp4

Docker Container Scaling on LinuxONE

. due to Volume of Financial Trades,
. and the sentiments in News Feeds & Tweets

Systems of Engagement

Apache Kafka

fog

. ‘ ‘sl _- - - - = _— = Apachs Curator
rEEr e =

g
G!! ! Analytics Containes

https://www.youtube.com/watch?v=VWBNoIlwGE|o



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

IBM LinuxONE and Linux on z —the Open Ecosystem

Open-Source

Community
The Open Contributions
Mainframe Project e IBM Research

Projects: DREAN IBM LinuxONE™
| AN OPEN ECOSYSTEM

IBM Linux to fuel innovation and progress
Technology ) /R
Centers | (A

Open Access to LinuxONE Academic Initiative

Community Cloud and Training Programs




= No-charge open access to an enterprise grade Linux environment
= Running on the most efficient, powerful and securable Linux platform IBM LinuxONE

= Register at www.ibm.com/linuxone/try

= Offering
= One virtual server instance for up to 120 days
= Simple and easy to use self-service portal to manage instance
= Getting started guides including Apache Spark and Blockchain
= Use Cases

Verify existing apps or develop new ones

Port open source software or enterprise applications

Skills development

Better understand the experience of LinuxONE

Universities — Formal credit courses


http://www.ibm.com/linuxone/try

IBM LinuxONE Community Reach

Over 3300 Registered Users WW
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IBM offers a free
Open Technologies Discovery workshop

© 2017 IBM Corporation.



IBM Offering: Open Technologies Discovery Workshop

Flow & Target Audience
 When you consider the vast
number of Solutions available
* It becomes apparent that no one
SME will know all the answers.

The Right Audience is critical

Target Audience

All * Proper Sponsor in support of Application Innovation
* Application Development Community
* Enterprise Architects Cross Platform
* |IT Service Delivery Platform Sponsor

Markets

Managemen
e.g. Node js, Rails,
OpenJDK

Runtimes
e.g. Node.js,
Rails, OpenJDK

DIS‘ Lag
e.g. RHEL,
SUSE, UBUNTU
hargeback
e.g. CEILING

ecurit

e.g. ECC, PKI, High
Performance

Encryption & HASH

Databases
e.g. MongoDB,
PostgreSQL,

Cloudant

Middleware
e.g. RabbitMQ,
Logstash(ELK),
Fluentd

Machine

Learning
e.g. Spark Milb,
ord2VEC, MIILIB

-

Analytics
e.g. SPARK,
SQOOP on

SPARK

DEVOPS

e.g. Apigility,
Mule,, ANTLR

Total Cost

Candidate Workloads

© 2017 IBM Corporation.



Discovery Session Objectives, output and client benefit

Discovery session Objective:

1.How do you see the need to transform your business over the next 3-5 years.
Update IBM on how Open Technologies are in use today within ACME — 60 mins

2.1BM, in turn, will share our continued investment within Open Technologies — 60
mins

3.As a group, look for ways to collaborate and add value to your business through
the use of these technologies — 30 mins

Discovery Session Output:
Agree on a project to collaborate on

Benefit for ACME client:

Ability to feedback on ACME strategy and direction, that then directly
influences IBM’s R&D roadmap to focus around open technologies
leading to faster innovation

© 2017 IBM Corporation.



One stop shop to find out what is available

= https://www.ibm.com/developerworks/community/groups/community/
lozopensource/

Information on all open-source software
= Recipes for building the software on Linux and IBM z
= Pointers to binaries if available
= QOther related news and information

Build recipes and how-tos on GitHub
= https://github.com/linux-on-ibm-z/docs/wiki/

Open to every one interested in Linux and IBM z
= Users can post questions/comments
= Provide feedback to the Open Source & ISV Ecosystem team

We look forward to hearing from you!

™

&

Emperor

e

Rockhopper

b |


https://www.ibm.com/developerworks/community/groups/community/lozopensource/
https://github.com/linux-on-ibm-z/docs/wiki/

http://www.vm.ibm.com/education/lvc/

Live Virtual Classes

Mote: Recordings of past virtual classes can be found under the various tabs.

I(\"II for z Systems Linux on z Systems

preseed fH

automated installion of Ubuntu 16.04.1 LTS
server on z System platfarm. The following

Title Date Abstract Replay
Link

1EM Elockchain High Secure || May 17, 2017 || The Blockchain offerings have been updated | Click
Business Network (powered with the availability of the Hyperledger 1.0. here
by LinuxONE) The HSEN based on LinuxCQMNE is our only

supported offering for 1.0. This webcast will

explain the architecture of the HSEMN based

on the Hyperledger 1.0 and what value-add

we provide on top of open source project.
The IEM Enterprise February &, This se=z=ion illustrates solution concepts that | Click
Integration Hub on Linux on || 2017 wou can use now to easily enforce business || here
z Systemns and LinuxONE 8 rules and IT processes, integrate cross

platform services, microservices and Open

Source technologies even in a Hybrid Cloud,

to become the most agile and innovative

integrated business.
An integrated Single Sign-0On || December 7, || This session will highlight the architecture of | Click
Solution with Linux on z 2016 thiz Single Sign-on solution, the different here
Systems, /05, and technologies included, and how they were
Microsoft Active Directory {8 integrated in order to address a client's

needs.
Linux on 2z Systems and October 26, This presentation describes the Click:
LinuxONE Crypto Overview 2016 cryptography hardware support available on || here
el z Systems and LinuxOne systems and how

Linux on z Systems and LinuxOME can use

this HW support to reduce the overhead of

encryption to a minimum and to reach the

highest levels of protection.
Fully Automated Installation | August 3, This Live demo session explains and Click
of Ubuntu Server 16.04 with || 2016 demonstrates how to perform a fully here



http://www.vm.ibm.com/education/lvc/

Questions?

Wilhelm Mild IBM Deutschland Research
& Development GmbH
Schonaicher Strasse 220
71032 Boblingen, Germany

" The Open Group
@Dgﬂ Office: +49 (0)7031-16-3796
Certified

IT Architecture

Chieikeo0 T Ascheect wilhelm.mild@de.ibm.com

IBM Executive IT Architect

Distinguished Architect

© 2017 IBM Corporation




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

Chiphopper developerWorks*  FlashSystem HyperSwap* IMS PR/SM zlArchitecturex  Z Systems
Cics* DS8000* GDPS* IBM* LinuxONE Storwize* zEnterprise* z/os*
DB2* ECKD GPFS lbm.com LinuxONE Emperor XIV* Z/OS* zIVSE*
DB2 Connect FICON* HiperSockets IBM (logo)* LinuxONE Rockhopper ~ z13 zZNM*

* 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.

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.

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.

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

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.

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

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 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. OpenStack is a trademark of OpenStack LLC.
The OpenStack trademark policy is available on the OpenStack website.

TEALEAF is a registered trademark of Tealeaf, an IBM Company.

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

Worklight is a trademark or registered trademark of Worklight, an IBM Company.

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

Docker is a registered trademarks of Docker, Inc. in the United States and/or 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 1/0 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"). IBM authorizes customers to use IBM 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 www.ibm.com/systems/support/machine_warranties/machine_code/aut.html (“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.
P y © 2017 IBM Corporation


http://www.openstack.org/brand/openstack-trademark-policy

Copyright © 2017 by International Business Machines Corporation (IBM). No part of this document may be reproduced or transmitted in any form without written
permission from IBM.

U.S. Government Users Restricted Rights - Use, duplication or disclosure restricted by GSA ADP Schedule Contract with IBM.

Information in these presentations (including information relating to products that have not yet been announced by IBM) has been reviewed for accuracy as of the date
of initial publication and could include unintentional technical or typographical errors. IBM shall have no responsibility to update this information. THIS DOCUMENT IS
DISTRIBUTED "AS IS" WITHOUT ANY WARRANTY, EITHER EXPRESS OR IMPLIED. IN NO EVENT SHALL IBM BE LIABLE FOR ANY DAMAGE ARISING
FROM THE USE OF THIS INFORMATION, INCLUDING BUT NOT LIMITED TO, LOSS OF DATA, BUSINESS INTERRUPTION, LOSS OF PROFIT OR LOSS OF
OPPORTUNITY. IBM products and services are warranted according to the terms and conditions of the agreements under which they are provided.

Any statements regarding IBM's future direction, intent or product plans are subject to change or withdrawal without notice.

Performance data contained herein was generally obtained in a controlled, isolated environments. Customer examples are presented as illustrations of how those
customers have used IBM products and the results they may have achieved. Actual performance, cost, savings or other results in other operating environments may
vary.

References in this document to IBM products, programs, or services does not imply that IBM intends to make such products, programs or services available in all
countries in which IBM operates or does business.

Workshops, sessions and associated materials may have been prepared by independent session speakers, and do not necessarily reflect the views of IBM. All
materials and discussions are provided for informational purposes only, and are neither intended to, nor shall constitute legal or other guidance or advice to any
individual participant or their specific situation.

It is the customer’s responsibility to insure its own compliance with legal requirements and to obtain advice of competent legal counsel as to the identification and
interpretation of any relevant laws and regulatory requirements that may affect the customer’s business and any actions the customer may need to take to comply with
such laws. IBM does not provide legal advice or represent or warrant that its services or products will ensure that the customer is in compliance with any law.

© 2017 IBM Corporation



Information concerning non-IBM products was obtained from the suppliers of those products, their published announcements or other publicly available
sources. IBM has not tested those products in connection with this publication and cannot confirm the accuracy of 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. IBM does
not warrant the quality of any third-party products, or the ability of any such third-party products to interoperate with IBM’s products. IBM EXPRESSLY
DISCLAIMS ALL WARRANTIES, EXPRESSED OR IMPLIED, INCLUDING BUT NOT LIMITED TO, THE IMPLIED WARRANTIES OF MERCHANTABILITY
AND FITNESS FOR A PARTICULAR PURPOSE.

The provision of the information contained herein is not intended to, and does not, grant any right or license under any IBM patents, copyrights, trademarks
or other intellectual property right.

=|BM, the IBM logo, ibm.com, Bluemix, Blueworks Live, CICS, Clearcase, DOORS®, Enterprise Document Management System™, Global Business
Services ®, Global Technology Services ®, Information on Demand, ILOG, Maximo®, MQIntegrator®, MQSeries®, Netcool®, OMEGAMON, OpenPower,
PureAnalytics™, PureApplication®, pureCluster™, PureCoverage®, PureData®, PureExperience®, PureFlex®, pureQuery®, pureScale®, PureSystems®,
QRadar®, Rational®, Rhapsody®, SoDA, SPSS, StoredIQ, Tivoli®, Trusteer®, urban{code}®, Watson, WebSphere®, Worklight®, X-Force® and System z®
Z/0S, are trademarks of International Business Machines Corporation, registered in many jurisdictions worldwide. Other product and service names might
be trademarks of IBM or other companies. A current list of IBM trademarks is available on the Web at "Copyright and trademark information" at:
www.ibm.com/legal/copytrade.shtml.
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