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Cloud computing is a model for service delivery
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What do people mean when they say
“cloud computing?”

= Cloud computing is a model for service delivery

* Where is the service coming from? (public, private or
hybrid)

- What kind of service is it? (laaS, PaaS, Saa$S)

- Which characteristics of the cloud service delivery model
are important to you? (what is the problem
you are trying to solve?)

On demand self-service
Broad network access
Resource pooling
Rapid elasticity
Measured service




Mainframe and public cloud

= \What does it mean?

— You are choosing to move some/all of your current mainframe
workload to a public cloud service provider. It could also mean
new workloads that could have been run on the mainframe will be
run by a public cloud service provider instead.

= Why would you do it?
— Someone thinks it will save money

— Move your workloads off of your own z Systems
mainframe to one owned by a public cloud
service provider

— Someone thinks the mainframe is dead




Mainframe and private cloud

= \What does it mean?

— You want to use the mainframe to deliver service to your
enterprise using the characteristics of the public cloud service
delivery model. These services could be laaS, PaaS, SaaS,

= Why would you do it?

— To enhance your service delivery to be like public cloud, while
taking advantage of the strengths of the mainframe

— To save money through server consolidation

— Because someone tells you to implement cloud in your current
data center




What type of service are you delivering?

Software as a Service

Platform as a Service

Shared virtualized, dynamic provisioning

Infrastructure as a Service



Which of these Characteristics of Public
Cloud Computing Interests You as a
z Systems IT Organization?

= On-Demand Self Service

* Pick services you need, when you need them
* Broad Network Access

- Available over network through thin or thick clients
= Resource Pooling

- Resources are shared, serving multiple consumers
= Rapid Elasticity

- Capabilities provisioned, in some cases automatically
= Measured Service

- Pay only for what you use




laaS with z/VM and Linux on z Systems

z/NNM and Linux on z




Cloud Portfolio for Linux on z Systems

Virtualization
Infrastructure &

Entry Level Cloud

Advanced Cloud

Virtualization Management

/

Standardization & Automation

Orchestration & Optimization

IBM z/VM 6.3

* Support more virtual :
servers than any other platform
in a single footprint

» Integrated OpenStack support

IBM Wave for z/VM !ﬂ \fl
» A graphical interface tool

that simplifies the management
and administration of z/VM and
Linux environments

* Formerly known as SmartCloud

openstack

IBM Cloud Manager
with OpenStack

* A simple, entry level cloud
management stack

* Based on OpenStack

* Can be run from System z
environment (“managed-from”)

» Based on OpenStack

¢ * System z support as
AKVM| =
" * Fommerly known as SmartCloud
KVM for z Systems Orchestrator
_ o o Service Lifecycle
\ Differentiation y Standardization y. Management )

openstack’

IBM Cloud Orchestrator

* Builds on functionality of
IBM Cloud Manager with
OpenStack and adds runbook
automation and middleware

pattem support for workload
deployment




PaaS and SaaS with z/OS

Software as a Service

Infrastructure as a Service

=

z/VVM and Linux on z




z/OS and cloud characteristics

2. Measured
services

~

4. On-
Demand
self-service
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Monitor and measure
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z/OS Management Facility (z/ OSMF)
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The new face of zZOS

Simplify z/OS

-Software management
-Capacity provisioning
-Workload management
-Network Configuration
-Workflow Automation



Provisioning a Liberty Server (PaaS) on z/OS with z OSMF

Request for a platform (PaaS) Z/OSMF Workflow

RESTful Service

Deliver URL

Inherit: HA, DR, Security and Resource Usage

13



APls: the building blocks for apps

The “APl economy” has changed how developers think about
building apps, and how organizations deploy software in the cloud

Bank Externalized Services

=— Mortgage
e Ba n k Online Payment
APIs Loan

Account Query
e Gakulators

Developers




APl economy lifecycle 12N
Business Assets Web APIs Developers Apps End Users
Exposable Enterprise APIs providing Use APIs to Use backend Increase revenue
Services commercial access create Apps  services through by using Apps with
to the Business Assets Web APIs Business Assets
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APl economy: mainframe as a service

Another use-case for z/OS Connect is as a standard gateway into the z/0S LPAR to
expose programs as a service:

L

Personal

0
0
»

Exposed z/OS e 1

Mainframe < > APIs Connect i___________________.i

____________________

' . Batch
| e e

Midrange % s
Tablets

Smariphones

"Cloud”

z/0S Connect provides a way to do this
with a single entry point (HA is possible)
and common protocol (REST/JSON)
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What is z/OS Connect?

Liberty Profile for z/OS

n ~ Data Transform —
“ IIIIIIIII.‘
. a
1 zl0S  :
() > = Connect E »| Service ProvidersH —
RESTful ; Serviet .
¢ EEEEEEEEEEER *
JSON ) - H Interceptors L, m
server.xml
z/OS Connect is software function that One part of z/OS Connect ‘Interceptors’ are callout points
1 runs in Liberty Profile for z/OS. 4 is a servlet that runs in 7 where software can be invoked
Liberty Profile z/OS. to do things such as SAF
authorization and SMF activity
z/0OS Connect is described and A ‘Service Provider’ is software recording
2 configured in the Liberty 5 that provides the connectivity .
server.xmnl file to the backend system Initially the backend systems
8 supported will be CICS, IMS
z/OS Connect is designed to z/OS Connect provides the and Batch
3 accept RESTful URIs with JSON 6 ability to transform JSON to
data payloads the layout required by backend
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RESTful Services

Stands for Representational State Transfer ... this is a protocol built on HTTP,
using HTTP verbs (GET, PUT, POST, DELETE), where the URIl indicates the
service requested:

J— URI = Uniform resource identifier

ST Mobile
Ecosystem

https://mysite.com/CustomerApp/getCustomer?cn=1234
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JSON — JavaScript Object Notation

It is a way of passing data back and forth as a series of name/value pairs.

URI = Uniform resource identifier

Mobile
Ecosystem

https://mysite.com/CustomerApp/update?cn=1234

{ _ The data being passed
firstName®: "John', in is appended to the
"lastName": "Smith", .
"age": 25, URI and passed in to
"address": { the server
"streetAddress": “1234 Main Street",
"city": “Anytown", JSON can be passed
"state": "NY", back to the client as

} postalCode": "10021-1234 well.
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Overview of z/OS Connect EE V2.0

Runtime Server o

Liberty z/OS

Runs on Liberty z/0S

Hosts APIs you define to run in it
Connects with backend system
Liberty + z/OS Connect = “instance’

’

A

z/0S Connect
EE V2.0 Server

Backend Systems
(CICS, IMS, DB, etc.)

You may have multiple instances

z/0S Connect
EE V2.0 Tooling

* Windows or Linux

* IBM CICS Explorer V5.3

* IBM IMS Explorer for Development V3.2
* IBM Explorer for z/0S Aqua V3.0

Tooling Platform 0

* IBM z/0S 2.1 or higher

* IBM 64-bit SDK for
z/0S, Java Technology
Edition V7.1.0 or V8.0.0

Integrates with an Eclipse environment
Define APIs

Define data mapping

Deploy APIs to runtime server

Export API archive for other tools to deploy



Discoverable APls with Swagger 2.0

== =

IBM APl Management

i
ii Client developers

Any Swagger-

compatible <

function or device

Swagger Ul <

Function

'[:H z/0S Connect Tooling also produces
EE V2.0 Tooling --- Swagger 2.0 for use

________ H = by z/0S Connect EE 2
1 I Runtime environment
1
i
1
1 :
i
< g D z/0S Connect EE V2.0
: Server Instance
I . g m =
I i 1 Swagger 2.0 1|
: “Standard*” i1 support !
1 : ———————————
: Swagg.er .API Siaaabai i
-------- - description | /API_one |
I —
! document ! /API_two |
1 | . |
1 | ° |
: | /API_99 |
[ S ]
________ JI Configured APIs

The inclusion of Swagger 2.0 support in z/0S
Connect EE V2.0 makes exchange of APl information
standardized, which provides compatibility with a
wider set of devices and functions



MobileFirst and z/OS Connect

REST
JSON

zIVM

= z/OS Connect — a single gateway
for mobile connectivity — provides protocol conversion

= Ships with WebSphere on z/OS, CICS and IMS —
at no additional charge

= Integrated into z/OS services (e.g., WLM, SMF, etc.)

WOLA

z/0S
Connect

z/0S

CICS
or IMS

z/O0S

WAS

z/OS

Batch

z/0S




IBM APl Management

Systems of Engagement ﬁ Systems of Record

Web Services or

@ MODIle/CIOUT ADD el o Epien o AT % @  REST based -

services

Enablement
Mobile On-Premise

Application APl Management
@E Q IBM APl Management

v
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ﬁ = izl ,

S E =g b 4 e taar -

Web Cloud-based
Application Services
s
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Get started with APl Management

You can design, publish, and manage APls through the APl Manager console.

O+ Import APIs, or compose a new one.

%= Create a new plan, add resources and rate limits, and deploy.
[2] Invite other Bluemix organizations to use your APls.

&®  Publish your plan.

Application developers will be able to discover and consume your APIs from the Bluemix catalog.
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z Systems and the APl Economy

25

Node.js is 2x faster on
213 vs Haswell

b .
ENENV
VEW
‘A»";

., StrongLoop
SAEI A
E N ]f: API Connect
\ a‘@j

Additional enterprise APIs

StronglLoop runs on-prem (using Linux
on z Systems), in the cloud (via
Bluemix), as well as other distributed
platforms

_',_ API Connect \ IMS™
gt | Z B
NEW R ) L ' WebSphere ©
'.,,..fs 4 e | | P
trongLoop =N .
4|BMB|uemix" ENEWH 2/OS Connect DB2®

EE and

Additional enterprise APls
P LoopBack

Connector Colocation of Node.js on Linux
with z/OS cuts response times
by 60% and improves
throughput by 2.5x

Serving mobile data directly from z/OS is 40% less
expensive than exporting to a system of engagement



z/OS Client Web Enablement Toolkit

The z/OS client web enablement toolkit provides a set of
application programming interfaces (APIs) to enable traditional,

native z/OS programs to participate in modern web services
applications.

« Pieces of the toolkit:

« A 2/0OS HTTP/HTTPS protocol enabler to externalize HTTP and HTTPS

client functions in an easy-to-use generic fashion for user’s in almost any
2/0OS environment

« A2/0OS JSON Farser which parses JSON coming from any source, builds
new JSON text, or adds to existing JSON text.

« | he toolkit allows its two parts to be used independently or
combined together.

« Payload processing is separate from communication processing.

= | he interfaces are intuitive for people familiar with other HTTP
enabling APIs or other parsers

« Easy for newbies
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Cloud Services provided by z Systems

Software as a Service

Platform as a Service

PR/SM
Infrastructure as a Service

z/VVM and Linux on z
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Mainframe and hybrid cloud

= \What does it mean?

— You want to combine the strengths of the mainframe with the
benefits of the public cloud service delivery model

= Why would you do it?

— Offers a mix of on and off premises — the best of both worlds

— To use public cloud services in a “Fit for Purpose” model that
follows the “Systems of Engagement” and “Systems of Record”
architecture

— Because it sounds like a cool thing to do

— As a compromise between an all public cloud strategy
and your current mainframe-based environment




The hybrid cloud reality

- Private

@loud

On-premises
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USES

PRESENTS/
MANAGES CALLS
Application

Hybrid cloud service delivery model

USES HOSTS

Application Application Application Broker (Mobile or
Enablement Logic Container (Aggregator) Hosted)
Messaging App. s

Database Java st Service

Analytics c o

Rules Engine Assembler IMS

File systems COBOL Node.js

Big Data

Traditional IT

Public Cloud

& Can also be service consumers




Hybrid cloud example: Adding a loyalty program

M. Majorana buys some Luxury food in a The Bank, located in Montpellier,

Shop

Lady and the Merchant : A loyalty
program !

" While continuing
E B :! processing the

payment the Bank
ask a service
deployed an a
SoftLayer server

- — -
o

i 4

The SoftLayer server, located in
Amsterdam, has only the Loyalty
program details, thus respecting the
privacy laws,

sends a push notification to the
mobile of M. Maiorana

i
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receives the payment request and
realizes a relationship between the



Loyalty program separation

\

CoreBanking
CICS/Cobol

Payment
Authorization

Java In
CICS/Liberty

DB2
SPSS
IDAA

z/0S

_/
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Montpellier

WorkLight

Banking Operations

Linux 2

Financial and
Personal
Information -
Highly Secured

Enterprise

Boundaries

Non Financial and Non Persor!

Cloud

Marketing
Services

Information - Secured

Amsterdam

a U

N

SoftLayer
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z Systems Hybrid Cloud Example

Inter|iet

L~

! SDFTLAY—R

IBM Company —_

/ - _——
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Gateway

Firewall




The mainframe and IBM Bluemix

Secure

Vo s=is in

!!| Hanager
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What is IBM Bluemix?

IBM Bluemix”™

Starters /I Choose a package of sample code and services, or start from scratch

Boilerplates
oo " JAVA '
b

Jaren OO Wb Starter

Apache Spark & Iemet of Things Java Cache Web Start Java Cloucant YWeb LoopBlack Starter
Foundation Starter Startor

z

e Cloud Mot leFirst Services ode js Personality Insights Java Parsaralty nsights
) S Wob Starter Node js Web

Stortor

sinatra

Node-RED Starter Vasdn Rch Web S
Community Community
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Bluemix services and APIs

1BM Bluemix ' ‘ LUTIO! CATALOG
el RX-X

Category

Watson

Mobile
Static Analyzer
DenOps BM BETA
Web ar
legration
Deata Menagement )
Business
Analytics

Big Data

Security
Powerful analytics made
Bus Ana = 38y
Embeddable Reporting Predictive Modeing

IBEM BETA OM BETA

nternat of Th

Support

BM

Third Party

My Business

Comemunity

Local Senvose
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Connecting Bluemix to z/OS

37

z/OSMF



Hybrid cloud: z/OS Connect and Bluemix

CloudOE
Java

CloudOE
Javascript

WAS Liberty z/0S

RESTful

zosConnect
JSON to/from

byte[] (C
structure)

Data binding

zosConnect
JSON to/from

byte[] (Cobol
copybook)

Security / Auditing /

Metering

zosConnect
JSON to/from

byte[] (PL/I
structure)

Batch

WOLA direct J

CICS

nversion/routing

WOLA Link Server

Task

WOLA over
OTMA

Dependent Region
\. Message
Processing
Program (MPP)

Dependent Region
Batch Message
Processing
program (BMP)

Dependent Region
IMS Fast Path
(IFP)




Containers

Container technology provides an easy way to make applications more
mobile in a hybrid cloud

Containers are much smaller in size than virtual machines
Containers provide more freedom in placing workloads
Container technology will be integrated in OpenStack

Docker is a consumer of containers
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The Open Container Project

amazon  APCERA

B Microsoft
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Application and run-time deployment

Container technology provides an easy way
to make applications more mobile in a hybrid
cloud

DevOps Hybrid Cloud : Docker Architecture
on z Systems

DOCKER ON z Systems

DOCKER ON z Systems DOCKERIZED IMAGE PUBLIC CLOUD

PRIVATE CLOUD



Virtualization options and Docker on z Systems

a openstack
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Docker allows for larger density
and enables more apps in one
system.

With containers, a user could run
now with containers and its
memory efficiency, hundreds of the
same instance, as you don't have
to set up separate VMs with

| hypervisors.

Docker Containers

-
T

Second Level Guest

__ First Level Guest via LPAR




Docker containers on Bluemix

L B

Motile Agp




The cloud service delivery model......

cxternal
APl Ecosystem
Economy

Software
as a Service

Solutions

Cloud Services & Compoation Pattems
Cperating ' - Traditional Platform
Enviranment Warkloads a< 3 Service
damEstoRr | mobile | widdieear Sanioas

Workload definition, Optimization, & Qrchestration

Resource Abstraction & Optimiztion Infrastructure

Coftware
Uefinad

i as a Service
Environment

=Cftweare Defined
Metworking

Sothaere Defred Corpute Sottaare Defined Storece
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Things to Remember.......

= What is the problem you are trying to solve?

= What is meant by “We should be doing cloud
computing?” (ask the three questions)

= Focus on the future directions of cloud: hybrid
cloud, containers and the APl economy.

= z Systems can provide cloud-like service delivery if
that is what your business requires.

= Make sure you, and z Systems, are a part of the
cloud conversation at your shop.
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Don’t Let the Cloud Fog Your Vision!
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201 6 #|BMTechU
IBMTechU Comes to You

IBM z Systems ¢ IBM Power Systems ® IBM Storage

12-14 April 2016
Atlanta | Georgia

10-12 May 2016
San Francisco | California

18-20 May 2016
Chicago | lllinois

YL ibm.com/training/events

Boston | Massachusetts

2-4 November 2016
Baltimore | Maryland

14-16 November 2016
Austin | Texas
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