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Mobile
Social

Cloud

Internet of Things

The business environment is shifting…

…and a new era of computing is emerging
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To: 

Seamless interactions among 
physicians and providers, 
improving quality of care, 

patient safety and efficiency 
improving patient experience 

To:

Mobile payment opportunity

To:

Real-time re-direction to 
optimal routes using mobile 

info

From:

Traditional health institution

From:

Traditional ATMs

From:

Sitting in traffic jams

Healthcare Financial Institutions Government

Mobile is Changing Conventions for Industries

Community with Customer Apps on Worklight

https://w3-connections.ibm.com/wikis/home?lang=en!/wiki/W86a2db3e6b95_4af7_8ed8_95f21e525958/page/Customer%20Apps%20(based%20on%20Worklight)
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Mobile is Changing Interactions and How Work Gets Done

Global mobile data 

traffic will increase 

26-fold
between 2010 and 2015, 

reaching 6.3 exabytes per 

month by 2015
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Industry Solutions

IBM & Partner Applications

Banking Insurance Transport Telecom GovernmentRetail Healthcare Automotive

Application & Data Platform
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Cloud & Managed Services

Devices Network Servers
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Management AnalyticsSecurity

IBM positioning to solve the Mobilizing challanges

MobileFirst Platform – An Enterprise Blueprint
A rich portfolio for Mobile industry solutions and strategy
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What about the mainframe?

The mainframe…

• Home to business critical  

applications and data

•How do we bridge the gap?
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Infrastructure matters: 
Scaling to meet mobile,

Availability and Reliability

Public Exposure: 

Introducing your new services and a 

new business model

Integrating Mobile: 

What's old gets new interface

Security: 

Mobile is different
End-to-end security for every transaction

A

P

I

Mobile Consumer

IBM MobileFirst Platform and System z 
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System z  - Bridge Systems of Record and 
Systems of Engagement

Systems of RecordSystems of Engagement

Systems of Record 
are well integrated, 
trusted repositories

Systems of Engagement are 
cloud-based,  decentralized, 

support rapid app 
development

Linux on z z/OS, 
z/VSE, zTPF

Mobile Apps

Order 
Fulfillment

Corporate
Data

Ware-
house

Accounting

Finance

Existing Web Apps

8

Mobile Environment
- Worklight -

https://www.paypal.com/us/cgi-bin/webscr?cmd=_home
https://www.paypal.com/us/cgi-bin/webscr?cmd=_home
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Mobile Reference Architecture Overview for System z

z/VM

Mobile Device

Mobile
Applications
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IMS

Worklight Studio and Rational Developer for System z

WebSphere Application Server on Linux

IBM MobileFirst Platform

(aka Worklight Server)

Worklight App 

Code
Worklight Server

and Console

Worklight 

Adapters 

IBM Information Bus

(IIB)
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IBM MobileFirst Platform

A rich portfolio for mobile industry solutions and strategy

New Product Release and Rebranding Announced 11.11.2014

http://www-01.ibm.com/common/ssi/cgi-bin/ssialias?subtype=ca&infotype=an&appname=iSource&supplier=897&letternum=ENUS214-344

Announced Availability:

• December 5, 2014: Available for download

• December 12, 2014: General availability

MobileFirst Platform  - formerly IBM Worklight includes following components:

• MobileFirst Platform Foundation

• MobileFirst Platform Quality Assurance

• MobileFirst Platform Application Scanning

The core capabilities of the MobileFirst Platform Foundation are also available on
SoftLayer through the MobileFirst Platform Foundation Private Cloud. IBM MobileFirst Platform 

MobileFirst Platfrom Foundation for iOS

An objective of the Apple and IBM partnership is to transform enterprise mobility
through MobileFirst for iOS solutions

http://www-01.ibm.com/common/ssi/cgi-bin/ssialias?subtype=ca&infotype=an&appname=iSource&supplier=897&letternum=ENUS214-344
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Analytics

Engine
Cloud 

Service

App DB

IBM MobileFirst Platform, the control point for mobile access to  

enterprise transactional and data services
Caching, authentication, mobile application management and push notifications

Operations Console 

Enterprise App Store

(iOS, Android, Windows Phone, 

Blackberry)

iOS, Android, Windows Phone, Blackberry
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IBM MobileFirst Platform on System z

Systems of RecordSystems of Engagement

iOS

Android

Blackberry

Windows 

Phone

Security

Push updates

Mobile 

Analytics

Back-end 

connectivity

CICS

DL/I

IMS

SOA / WMQ

DB2

Mobile Devices

Mobile Enterprise Application 

Platform (MEAP)

A
n

a
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12

App Center

MobileFirst Platform
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Mobile Environment on zEnterprise connecting to core Systems

 Mobile protocol 

connectivity with core 

System z applications

including CICS, IMS, TPF, 

MQ, WMB and DB2

Mobile

apps

Linux on z z/OS

WebSphere 
Application 

Server

IBM 
MobileFirst
Plartform

Server
(Worklight)

DB2 LUW

MQ/ WMB

CICS®

IMS™

DB2®

WAS

MQ/ 
WMB

 Server side software 

components and adapters for 

channeling System z to 

mobile devices with 

IBM Worklight Server

 Mobile application 

support with 

WebSphere Application 

Server on System z

IBM zEnterprise®

Siebel, 
PeopleSoft

SAP

SOA

Adapters
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Worklight Server in WAS

Authentication

JSON Translation

Server-side Java App 

Code -- WAS

Adapter Library

Application Center

Enterprise App Store

Worklight Console

Push Notifications

Analytics Cast Iron

HTTP/REST

SOAP

WMB

SQL

SAP

z/OS

CICS

Linux on z 

Device Runtime
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• Security and 
Authentication

• Back-end Data 
Integration

Worklight Video:  http://www.youtube.com/watch?feature=player_embedded&v=zHnFw70XXXo

App-logic

IBM MobileFirst Platform Server in WebSphere  

14
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Mobile Device

Mobile
Applications
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CICS

Client Side

App Code

The App. 

interaction 

& present. 

logic on 

mobile 

devices

Server side App 

code

Application logic:

• Security (access & 

authorization)

• Application logic

• Integration logic

• Push logic

Adapters 

connect 

with back-

end 

transaction 

and 

data 

services.C
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Mobile application overview diagram

Mobile Enterprise Application Platform (MEAP)  

- IBM MpbileFirst Platform  -

Portal

Web Services

•Salesforce.com

•Amazon

•Any SOAP service

A mobile application needs 

end-to-end consideration for:

- Transactional integrity

- Data integrity

- Security

Mobile application integration is realized with Worklight Adapters 

DB2

Linux on z z/OS

HiperSocket



© 2014 IBM Corporation

Worklight Server

HTTP

Adapters

HTTP

HTTP

CICS Connectivity Options with IBM MobileFirst Platform

16

HTTP

HTTP

TN3270

System z

CICS

HATS 3270
SNA

HTTP HTTP

MQ MQ

MQ MQMQTT

JSON

REST

SOAP

Web Services

Messaging
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Mobile Middle Tier
(Linux on z, Windows, Linux,)

WebSphere Application 

Server

IBM MobileFirst Platform

(Worklight Server)Adapter

System z

z/OS CICS TS 

CICS Web Service 

Runtime

SOAP over 

HTTP

Internet / Intranet

JSON over 

HTTP

CICS TS – Easier Communication via JSON
(JavaScript Object Notation )

JSON over 

HTTP 
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Enterprise

Applications

Enterprise

Data 

On-Premise Enterprise APIs

Cloud APIs

Mobile-Optimized

APIs

IBM WebSphere Liberty z/OS Connect

Cloud-based 

Services

• A unified, shared component shipping with the latest levels of WAS, CICS 

and IMS 

• Suitable for both on-premise and off-premise access  

• Hides complexities for connecting with z/OS applications and data using 

REST services.

• Integrates tightly with z/OS qualities of service – Security, Auditing, 

Chargeback, Metering, Workload balancing.

Enterprise 

Transaction 

Processing 

z/OS Connect

Included in 

latest CICS, 

WAS and IMS

CICS,

IMS

Enterprise

Systems

Integration

Batch,

WAS

New
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WOLA

CICS

Programs

IMS dependent 

regions

Javascript

Java

BlueMix

IMS

VSAM

DB2

DLI

z/OS 
Connect

JSON

CICS

WOLA over 

OTMA

WOLA direct

Batch

z/OS 
Connect

JSON

z/OS 
Connect

JSON

WOLA

WAS Liberty z/OS

RESTful

RESTful

RESTful

z/OS Connect
A service that encapsulate calling z/OS target applications using REST calls. 

zConnect will support JSON payloads for calls from external cloud or mobile-

based clients and will enable the conversion of the payload to the target 

program's expected format (WOLA – WebSphere Optimized Local Adapters). It 

will also provide the response payload conversion from a byte array into JSON 

format before returning the response to the caller.

Data binding 
conversion/routing

Mobile

Access to z/OS via z/OS Connect with increased security

Security / Auditing / 

Metering
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z/OS Connect  - Security Interceptors

zosConnect
JSON to/from 

byte[] (Cobol 

copybook)

WAS Liberty z/OS

RESTful
Cloud/

Mobile 

client

Batch

CICS

IMS

DB2 SP

WAS HTTP

z/OSMF

MQ / JMS

Other

z/OS Connect  Interceptors

• com.ibm.wsspi.zos.connect.Authorization() –

z/OS Connect interceptor that provides SAF-based 

authorization checks for  z/OS Connect services 

(must be added to config to activate)

• com.ibm.wsspi.zos.connect.Audit() – z/OS 

Connect interceptor that provides  z/OS SMF-based 

auditing and tracking for z/OS Connect services (must 

be added to config to activate)

• com.ibm.wsspi.zos.connect.WorkloadContext()

– z/OS Connect interceptor that provides z/OS WLM-

based workload context  assertion for z/OS Connect 

services (must be added to config to activate)

• Any component may extend this and provide their 

own interceptors that will be driven pre- and post-

service invoke

• z/OS Connect provides a hashmap to allow 

interceptors to communicate with the service provider 

implementation and other interceptors

Pre-invoke

Pre-invoke

Pre-invoke

Pre-invoke

Pre-invoke

Pre-invoke

Pre-invoke

Pre-invoke

Interceptors

Interceptors

Post-invoke

Post-invoke

Post-invoke

Post-invoke

Post-invoke

Post-invoke

Post-invoke

Post-invoke

WOLA / JCICS / 
CTG / HTTP

JDBC

Local Comm / 
HTTP

JMS

?

WOLA / 
IMSConn / HTTP

Local Comm / 
HTTP

WOLA
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Linux on z

Mobile Enablement with z/OS Connect and Feature Packs

IBM z/OS

IMS 

Connect

Database 

Manager

Transaction 

Manager

IMS 

Application

Mobile

Devices

DB

Web / Desktop

ISPF

WAS Liberty 

Profile

z/OS 

Connect

Mobile Apps

JSON

MobileFirst

Platform

Server

SQL Adapter

SOAP Adapter

JSON
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S
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IBM Confidential

HTTP Adapter

IMS

Feature 

Pack

CICS

Feature 

Pack

CICS
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System Z

z/OS Connect

JSON

WAS Liberty

Security & Integration API Gateway

IBM DataPower Appliance

On Premise 
API Management

CICS

API 

Invocation

Create, Publish, Manage 

& Socialize APIs

(IBM API Management)

Discovery
services

Web 

Services

REST 
Services

Discovery and invocation of System z based Services

WOLA based 
services

Web 

Services

IM
S
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O
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zServices API

IBM API Management

http://www-01.ibm.com/support/knowledgecenter/SSWHYP/welcome
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IBM End-to-End Security capabilities for the mobile enterprise

Device Security Content Security Application Security Transaction Security

• Solutions to manage a 

diverse set of mobile 

devices from corporate 

owned assets to 

BYOD, all from the 

cloud

• Solutions to help 

secure file and 

document sharing 

across devices and 

SharePoint

• Solutions to develop 

applications with 

security by design

• Protect enterprise data 

in both the applications 

you build and the 

applications you buy

• Solutions to help 

protect mobile 

transactions with 

customers, business 

partners and 

temporary workers that 

are not part of your 

enterprise mobile 

management 

framework
Security Intelligence

A unified architecture for integrating  mobile security information and event management (SIEM), 

log management, 

anomaly detection, and configuration and vulnerability management

Security Intelligence

Enterprise Applications

and Cloud Services

Identity, Fraud,

and Data Protection

Content Security

Application Security

Transaction Security

Device Security

DATA

Personal and 
Consumer

Enterprise
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End-to-end Security for enterprise mobile workloads 

Enterprise Applications

and Cloud Services

Identity, Fraud,

and Data Protection

Device Security Content Security Application Security Transaction Security

IBM Security
AppScan

IBM Security
Access Manager

Security Intelligence

powered by…

IBM QRadar Security

Intelligence Platform

Arxan Application 
Protection for IBM 
Solutions

IBM Security 
zSecure 

IBM InfoSphere 
Guardium

IBM RACF 
IBM Distributed Identity Data
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Real-time security intelligence for the Mobile Enterprise 

zBX

z/OS

CICS
DB2
IMS
…

z/VM

Linux

PKI Services

Cryptography 
cards

Hardware
z/OS

IDID

RACF

SOAP/https

Trusteer Apex

Arxan Application 
Protection

IBM Security
AppScan Source

IBM Security 
zSecure 

IBM InfoSphere 
Guardium

IBM Security
AppScan Source

IBM InfoSphere 
Guardium

IBM Security
AppScan Source

zBX

z/OS

CICS
DB2
IMS
…

z/VM

Linux

PKI Services

Cryptography 
cards

Hardware
z/OS

IDID

RACF

SOAP/https

IBM InfoSphere 
Guardium

IBM Security
AppScan Source

zBX

z/OS

CICS
DB2
IMS
…

z/VM

Linux

PKI Services

Cryptography 
cards

Hardware
z/OS

IDID

RACF

SOAP/https
JSON

IBM InfoSphere 
Guardium

IBM Security
AppScan

IBM Security 
zSecure 

IBM QRadar Security

Intelligence Platform

Aggregates and 

analyzes security 

event to identify 

high priority 

concerns

IBM Security
Access Manager

IBM WebSphere
Datapower

IBM 
MessageSight
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Topology – DataPower as a reverse proxy for 
MobileFirst Platform

Isolated security

zone (DMZ)
Internal network

Hipersockets

LDAP

z/OS / 

z/VSE

DB2

CICS

IMS

Linux on z

Crypto-processor

WAS

Capabilities Deployment scenarios System z benefits

• Combined capabilities of Worklight 

and DataPower

• Datapower in an isolated secured 

network zone DMZ – DeMilitarized 

Zone 

• When hybrid mobile apps use a 

combination of web and Restful 

interactions

• High volume or internet mobile 

access 

• Additional benefits of DataPower as a 

mobile security gateway for Worklight 

on zLinux

• LDAP user registry shared between 

DataPower and Worklight

RACF

z/O
S C

o
n

n
ect

DataPower

Mobile 

Device

Mobile
Applications

MessageSight
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Scalability 

and 

security is 

crucial !!! 
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28

Cloud based Mobile solution with zEnterprise

Mobile Devices
developed for the Cloud 

through web-based shared 

apps using Worklight

System z 

applications
Core CICS, IMS, DB2  

and other applications 

and databases cloud 

and mobile ready

Infrastructure
Cloud orchestration, provisioning and 

automation with IBM solutions
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Key Mobile Solution scenarios

- on premise – with the System of engagement on System z

- off premise – with the System of engagement offsite – i.e. in IBM Softlayer

Trxn

& 

Data

z/OS

Linux on z

System of 

engagement

System of 

engagement

System of 

record

Softlayer
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Run Code

The developer can chose from multiple 

language runtimes or bring their own.  Just 

upload your code and go.

Store Data
The developer can store data in the cloud as a 

service easily without needing to administer 

the databases.

Cloud Integration
Build hybrid environments.  Connect to on-

premises systems of record plus other public 

and private clouds.  Expose your own APIs to 

your developers.

Built on IBM SoftLayer
Runs on top of IBM’s leading infrastructure 

as a service.

A catalog of developer friendly APIs (IBM & 

third party) with mobile SDKs, that can be 

composed into new and existing mobile apps. 

Configure and manage through the BlueMix 

portal.

Mobile

API Catalog

Web Data
Big Data &

Analytics

Inte-

gration

…and

more
Categories

Delivering a Composable Services development environment including Mobile

• Softlayer – the off premise distributed cloud platform with secured access to System z resources

• BlueMix – development environment for new applications using composable services    

BlueMix Development environment in Softlayer
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Operate Develop / 
Test

Deploy

Steer

DevOps –
Continuous
innovation,

feedback and 
improvement

Scan & Certify

Instrument

Test

IntegrateObtain Insight

Manage

Deploy

Design & Develop

Enterprise Mobile Development Lifecycle

31

Lifecycle
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Eclipse based mobile Integrated 
Development Environment (IDE)

IBM Worklight Studio & Device Runtime 

32
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Worklight Studio with RDz a complete set of 
System z and Mobile Development capabilities

Access to typical System 
z sub-system functionality 
in z/OS, z/VSE, CICS, 
IMS, DB2, WAS

Robust Mobile Development 
in conjunction with Worklight

Integration for flexible access to 
System z environment (i.e. 
COBOL, JCL…)

33
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2nd Largest Retailer Worldwide

34

Worklight environment deployed on zLinux in 7 days

• 2 day software Installation on site

• 5 day Worklight App development (2 days)  and integration with 

CICS (3 days)

Application is currently deployed on a test Linux on z server on z/VM 
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University of Florida goes mobile

Data provided to students real time
Mobile formatted information of class 

schedules, textbooks, academic dates, 

grades, emergency information and 

campus map

IBM Solution
Accessing CICS with System z 

information via smartphones

Enabling 50,000 students, 5,400 faculty members and staff 

access to online features anytime, anywhere

Up to 1M transactions/day

36
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Gartner does not endorse any vendor, product or service depicted in its research publications, and does not advise technology users to select only those vendors with the highest ratings. Gartner research 
publications consist of the opinions of Gartner's research organization and should not be construed as statements of fact. Gartner disclaims all warranties, expressed or implied, with respect to this 
research, including any warranties of merchantability or fitness for a particular purpose

Magic Quadrant for Mobile Application

Development Platforms

Ian Finley, Van L. Baker, Ken 

Parmelee, David Mitchell Smith, Ray 

Valdes, Gordon Van Huizen

Aug 7, 2013

This Magic Quadrant graphic was published 

by Gartner, Inc. as part of a larger research 

note and should be evaluated in the context 

of the entire report. The full report is 

available at http://ibm.co/13TU2Dm

Gartner has recognized IBM as a leader in the 
Magic Quadrant for Mobile Application 
Development Platforms

“As unprecedented numbers of enterprises 

build mobile applications, the

mobile application development platform 

market continues to grow and

evolve rapidly.”

37
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http://www.ibm.com/mobilefirst/us/en/see-it-in-action/

38

http://www.ibm.com/mobilefirst/us/en/see-it-in-action/
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Strategic Alliances

Developer Garden

IBM – Deutsche Telekom
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IBM and Apple cooperation announced 07/2014 
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New Mobile initiative: IBM – Deutsche Telekom

41
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IBM & Twitter
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http://www-03.ibm.com/systems/z/resources/mobileapp/

43

http://www-03.ibm.com/systems/z/resources/mobileapp/
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http://ibmremote.com/IBM_Mobile_Systems_Remote/Welcome.html

Manage your Systems from your Mobile device 

– HMC on System z, System p and Blades 

44

http://ibmremote.com/IBM_Mobile_Systems_Remote/Welcome.html
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Mobilize the Mainframe
Take advantage of unique  Characteristics 

 Massive scalability in a single footprint, to handle the workload of millions of 

devices and sensors

 Workload Management to provide a quick reaction to sharp spikes in demand

 High Availability with Worklight and WebSphere Clusters in a highly 

virtualised Linux on System z environment

 Co-location of the Worklight server application with data and transactions on 

z/VSE and z/OS reduces the latency of access to System z data. 

 Hipersockets provides the best communication between Worklight apps and 

System of Record.

 Hardware encryption speeds SSL applications 

 Business Resiliency for critical mobile apps

Infrastructure matters for mobile applications. The 

System z platform’s scalability, security, and 

resilience can enhance critical mobile applications.

45
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System z in a Mobile World

Interested in mobile and 
System z ? Next steps…

 Boeblingen is European Center of 

Competence (CoC) for Mobile

 Read our Point-of-View paper.

 Read the Mobile Solution Guide

 Request a Demo. 
– Banking, Retail, Government, Insurance 

– Deploy Worklight on Linux for System z

– Reuse z/OS transactions 

 Try the System z Mobile demo apps
– CICS GENAPP

– CICS EGUI

– IBM Remote. Sample App you can use to manage 

z HMC

 System z Mobile home page
– Customer case studies

– Analyst reports

– Customer Videos

http://www.redbooks.ibm.com/abstracts/redp5088.html
http://www.redbooks.ibm.com/abstracts/tips1162.html?Open
http://ibmremote.com/
http://www.ibm.com/systems/z/solutions/mobile.html
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Access to z/OS performance data from mobile devices

Receive push notifications from z/OS on mobile devices

Single point of control for the enterprise

Developed with IBM Worklight Studio

Prototype operational for Android OS

Current availability target is 1Q 2015

Supported Monitoring Facilities:

RMF Performance Data Portal

z/OSMF Resource Monitoring

Robert Vauperl

Harald Bender

IBM Lab Boeblingen, Germany

z/OS Performance Management 

Development

Technology Preview App: z/OS Event and Performance Management 
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IBM System z in a Mobile World

Redbook – draft available

 Understanding the business context in a mobile world
1. Business drivers 

2. IBM MobileFirst 

3. SoE and SoR

4. IBM Worklight

5. Industry use cases

 Architecting and planning the solution
6. Deployment models

7. Enterprise architecture

8. Designing for resilience 

9. Designing for security 

 Customer scenario
10. Overview of scenario

11. Agile approach to deliver applications 

12. Deploying to a HA infrastructure

13. Enabling E2E security 

14. Mobile analytics 

48

http://www.redbooks.ibm.com/redpieces/abstracts/sg248215.html?Open

http://www.redbooks.ibm.com/redpieces/abstracts/sg248215.html?Open
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Additional information in Mobile Redbooks

• Transform Your Organization into a Mobile Enterprise with IBM Worklight, 
Solution Guide, published 9 October 2013

• Extending Your Business to Mobile Devices with IBM Worklight, SG24-8117-00
Redbooks, published 12 August 2013   

• IBM MobileFirst Strategy Software Approach, SG24-8191-00
Draft Redbooks, 5 December 2013

• IBM System z in a Mobile World, Solution Guide, published 21 February 2014

• System z in a Mobile World, REDP-5088-00, Point-of-View, 24 January 2014   

• Implementing IBM CICS JSON Web Services for Mobile Applications, TIPS1066
Solution Guide, 9 September 2013

• Securing Your Mobile Business with IBM Worklight, SG24-8179-00, 
7 October 2013

• Enabling Mobile Apps with IBM Worklight Application Center, REDP-5005-00
Redpapers, 1 June 2013

• Responsive Mobile User Experience Using MQTT and IBM MessageSight, SG24-8183-00
Draft Redbooks, last update 18 December 2013

• Mobilizing Employees with IBM Notes Traveler, Solution Guide, published 19 February 2013

49

http://www.redbooks.ibm.com/abstracts/tips1053.html?Open
http://www.redbooks.ibm.com/abstracts/sg248117.html?Open
http://www.redbooks.ibm.com/redpieces/abstracts/sg248191.html?Open
http://www.redbooks.ibm.com/abstracts/tips1162.html?Open
http://www.redbooks.ibm.com/abstracts/redp5088.html?Open
http://www.redbooks.ibm.com/abstracts/tips1066.html?Open
http://www.redbooks.ibm.com/abstracts/sg248179.html?Open
http://www.redbooks.ibm.com/abstracts/redp5005.html?Open
http://www.redbooks.ibm.com/redpieces/abstracts/sg248183.html?Open
http://www.redbooks.ibm.com/abstracts/tips0976.html?Open
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Questions?

IBM Deutschland  Research

& Development GmbH 
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This information was developed for products and services offered in the U.S.A.  

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

IBM may not offer the products, services, or features discussed in this document in other countries. Consult your local IBM representative for information on the products and services currently available in your 

area. Any reference to an IBM product, program, or service is not intended to state or imply that only that IBM product, program, or service may be used. Any functionally equivalent product, program, or 

service that does not infringe any IBM intellectual property right may be used instead. However, it is the user's responsibility to evaluate and verify the operation of any non-IBM product, program, or service. 

IBM may have patents or pending patent applications covering subject matter described in this document. The furnishing of this document does not give you any license to these patents. You can send license 

inquiries, in writing, to: IBM Director of Licensing, IBM Corporation, North Castle Drive Armonk, NY 10504-1785 U.S.A.

The following paragraph does not apply to the United Kingdom or any other country where such provisions are inconsistent with local law: INTERNATIONAL BUSINESS MACHINES CORPORATION PROVIDES 

THIS PUBLICATION "AS IS" WITHOUT WARRANTY OF ANY KIND, EITHER EXPRESS OR IMPLIED, INCLUDING, BUT NOT LIMITED TO, THE IMPLIED WARRANTIES OF NON-INFRINGEMENT, 

MERCHANTABILITY OR FITNESS FOR A PARTICULAR PURPOSE. Some states do not allow disclaimer of express or implied warranties in certain transactions, therefore, this statement may not apply to 

you.

This information could include technical inaccuracies or typographical errors. Changes are periodically made to the information herein; these changes will be incorporated in new editions of the publication. IBM may 

make improvements and/or changes in the product(s) and/or the program(s) described in this publication at any time without notice. 

Any references in this information to non-IBM Web sites are provided for convenience only and do not in any manner serve as an endorsement of those Web sites. The materials at those Web sites are not part of 

the materials for this IBM product and use of those Web sites is at your own risk. 

IBM may use or distribute any of the information you supply in any way it believes appropriate without incurring any obligation to you.

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 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.

This information contains examples of data and reports used in daily business operations. To illustrate them as completely as possible, the examples include the names of individuals, companies, brands, and 

products. All of these names are fictitious and any similarity to the names and addresses used by an actual business enterprise is entirely coincidental. 

COPYRIGHT LICENSE: 

This information contains sample application programs in source language, which illustrates programming techniques on various operating platforms. You may copy, modify, and distribute these sample programs 

in any form without payment to IBM, for the purposes of developing, using, marketing or distributing application programs conforming to the application programming interface for the operating platform for 

which the sample programs are written. These examples have not been thoroughly tested under all conditions. IBM, therefore, cannot guarantee or imply reliability, serviceability, or function of these 

programs. You may copy, modify, and distribute these sample programs in any form without payment to IBM for the purposes of developing, using, marketing, or distributing application programs conforming 

to IBM's application programming interfaces. 

Notices
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Trademarks

• This presentation contains trade-marked IBM products and 

technologies. Refer to the following Web site:

http://www.ibm.com/legal/copytrade.shtml
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