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Any information contained in this document regarding Specialty Engines ("SEs") and SE
eligible workloads provides only general descriptions of the types and portions of workloads
that are eligible for execution on Specialty Engines (e.g., zIIPs, zAAPs, and IFLs). 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

(“AUT™).
No other workload processing is authorized for execution on an SE.
IBM offers SEs 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.
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Agenda

Overview about z/VSE Connectors

Including z/VSE data into Big Data analysis tools

Put z/VSE data into Apache Hadoop
and run Big Data analysis tasks againstit A" I/I=[[0[a]0)

Mobile apps access your z/VSE resources,
applications or data

Make your z/VSE applications and data accessible
from mobile applications

Integrate z/VSE into asynchronous processes
using WebSphere MQ

Use the new MQ Client Trigger Monitor to integrate your z/VSE
applications into an WebSphere MQ environment for
synchronous and asynchronous processing
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Agenda

Overview about z/VVSE Connectors

" Including z/VSE data into Big Data anaIyS|s tools
»Put z/VSE data into Apache Hadoop
and run Big Data analysis tasks against it

= Mobile apps access your z/VSE resources,
applications or data

»Make your z/VSE applications and data accessible
from mobile applications

= Integrate z/VSE into asynchronous processes
using WebSphere MQ

»Use the new MQ Client Trigger Monitor to integrate your z/VSE
applications into an WebSphere MQ environment for
synchronous and asynchronous processing
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Remote access to z/VSE data and programs from a Jav = a program
Real time access to VSAM, DL/1, LIBR, POWER, Console, Jobs, ...

From standalone Java programs
...or from web applications (servlets, JSPs, Mobile Apps etc.) (
. -
Deployable as J2C Resource Adapter or JDBC Data Source into —
J2EE web applications servers, such as: ———
— WebSphere Application Server ]ava
— IBM Mobile First Server
_ _ WebSphere. Elnid k1
Extendable via Plugins
Java platform
zZIVSE
Standalone Java
application |_Plugin_|
z/VSE > vsSAM DL/
Web Connector -
Client —
> ica- /VSE >
apggﬁa WAS ;-ZJ' TCPIP > Coznnector =R
§ ) Server _>| POWER |
<
Mobile | Mobile S — IR
App First g
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Synchronization of VSAM data with a database

Real-time: VSAM Redirector Client/Server
— OWNER=VSAM:
* any INSERT, UPDATE or DELETE request is immediately replicated into the database
* Read requests go against the VSAM dataset on z/VSE
— OWNER=REDIRECTOR:
* All VSAM requests are sent to the database.
* No access to the VSAM dataset anymore (except OPEN / CLOSE).

Near real-time: VSAM Capture Exit
— Data changes are collected in a delta file or MQ queue
— Delta file is downloaded and applied to database from time to time

Java platform zIVSE
— —'—| VSAM Vendor Exit Application
g Redirector ¢—_ | TCPIIP VSAM .
=) Server ] : Generic
/_ = | Redirector Exit VSAM
1T Client
— 3
| | Redirector (ESREDIR) i
™~ 5 Delta | = VSAM Config
{ply =2 Loader S Capture ]
4 £ £ le—0 | TCP/IP g Exit
Load S 3 IESVSCAP
. _ u \ e Delta File VSAM
i & [——>»
= Redirector | | > s
= Loader Wl
| & >«
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[
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z/VSE Script Connector can be used to:
Access z/VSE resources from distributed non-Java applications
Call/Execute processes on distributed systems from z/VSE applications or Jobs

zIVSE Distributed System (Java) zIVSE
VSE Script
: ™l _TCPIP
(BatcﬁlloernCtHCS) T VSE Script (;/SE PRIS{EN
Server AL VSE Connector Server
Client
TCPIP /
\(ialllexecute
MS Office VSE Script E
: _ execute xternal
OpenOffice |, Client script : Process C X O >
(Non- (Windows DLL, Scrlpt (running on
Java App) .Net/C# Class) Repository distributed
system)

VSE Script
Client (Java)
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Web Service-enable z/VSE CICS applications
Provide existing CICS applications as Web Service to the outside world

— z/VSE as the SOAP server

Use/call external Web Services from within z/VSE CICS applications
— z/VSE as the SOAP client

CICS2WS Tool is used to generate proxy code or mapping rules

CICS Web Support (CWS) is the base for all of this
Including support for CICS Transaction Gateway and 3270-bridge

Remote platform 7/VSE
Cics
L : TCP/IP + SNA |
Application [» Transaction - > CICS - c C‘:’.
a y iS5 Server
— Q
_— HTTP / TCP/IP ) 3270/BMS
i > | 3 Application XML
= Parser
" 3
TCP/IP (SOAP over HTTP) 0
Web Service [« » = VSE S_OAP > C_ICS_
Engine Application
= -~
generate\ e
proxy code
or rules
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Allows z/VSE applications to access a relational da  tabase on

any suitable database server

IBM DB2, IBM Informix, Oracle, MS SQL Server, MySQL, etc.

The database product must provide a JDBC driver that supports JDBC V3.0 or later
Utilize advanced database functions and use SQL sta

products

zIVSE

Batch or CICS
application

DBCLI API

DBCLI

Cli

ent

A

y

TCP
Linux F

/IP or
ast Path

TCP/IP

Java capable

Database Server

platform (may run on the
(e.g. Linux on same system as
z Systems) the DBCliServer)
/\
D
DBCliServer Database
(e.g. IBM DB2,
1 TCcp/Ip | BM Informix
A 4 local Oracle,
JDBC V3 or »| MS SQL Server,
Driver MySQL...)
v

tements provided by modern database
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Agenda

Including z/VSE data into Big Data anaIyS|s tools

Put z/VSE data into Apache Hadoop
and run Big Data analysis tasks against it

13 Z/Vé# 1 ©2016 1BM Corporation
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Apache Hadoop is an open source software project
» Enables distributed processing of large data sets across clusters of commaodity servers.

* It is designed to scale up from a single server to thousands of machines, with very high
degree of fault tolerance.

» Rather than relying on high-end hardware, the resiliency of these clusters comes from the
software's ability to detect and handle failures at the application layer.

The project includes these modules:

. The common utilities that support the other Hadoop modules.

. A distributed file system that provides high-
throughput access to application data.

. A framework for job scheduling and cluster resource management.

. A YARN-based system for parallel processing of large data sets.

/\../ © 2016 IBM Corporation
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@ MEBREEMEE

MapReduce is the heart of Hadoop

* It is this programming paradigm that allows for massive scalability across hundreds or
thousands of servers in a Hadoop cluster.

 The term MapReduce actually refers to two separate and distinct tasks that Hadoop
programs perform.

* The map job
takes a set of data and converts it into another set of data
where individual elements are broken down into tuples (key/value pairs).

* The reduce job

takes the output from a map as input

combines those data tuples into a

smaller set of tuples. @—'
» As the sequence of the name MapReduce @ S

Input data

Qutput data

R U
implies, the reduce job is always performed ed ceu
after the map job.

Split Sort  Merge
k1, vl bykl [k1.[v1,v2 v3.]]

/SIS © 2016 IBM Corporation
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map
Assume you have 5 files
» Each file contains two columns ( in Hadoop terms) that represent
e a
* the corresponding in that city Toronto 20
Whitby 25
New York 22
We want to find the Rome 32
across all of the data files Toronto 4
Rome 33
New York 18

» Using the MapReduce framework, we can break thisdo  wn
into 5 map tasks
» Each mapper works on one of the 5 files
» The mapper task goes through the data and returns the
maximum temperature for each city.

* The results produced from one mapper task for the d ata above
looks like this:

(Toronto, 20) (Whitby, 25) (New York, 22) (Rome, 33 )

SIS ] © 2016 1BM Corporation
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» Let's assume the other four mapper tasks produced t he
following intermediate results:

(Toronto, 18) (Whitby, 27) (New York, 32) (Rome, 37
(Whitby, 20) (New York, 33) (Rome, 38)(Toronto, 22)
(New York, 20) (Rome, 31)(Toronto, 31) (Whitby, 22)
(Rome, 30)

 All five of these output streams are fed intother  educe tasks
e Sorted by City
* Which combine the input results
e QOutput a single value for each city

» This produces the final result set as follows:
(Toronto, 32) (Whitby, 27) (New York, 33) (Rome, 38

)(Toronto, 32)
(Whitby, 19)
(New York, 19)

i /\../ © 2016 IBM Corporation
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Using the z/VSE Connectors to analyze VSE data with Hadoop

zZIVSE

Hadoop Platform

VSE application VSE Script TCPIP VSE Script :
or batch Job » Client > Server Scrl!:t
(Initiate data load repository
and analysis)
VSE Connector
Client
Listings, / Call ‘hadoop fs —pl.ljt
Reports, etc. TcrP Call ‘hadoop jar ...
(unstructured \ - %
oo — 1% adoop
o >
VSE Connector s | VSAM ([ @& | |
Server < TCP/P > § Redirector (MapReduce)
VAN £ | Loader | —
= T HDFS
(&}
(structured o 5 \r
w 1]
= = \ Hive
JDBC
IBM BigSQL
L - (DB2)
VSE application g‘ TCP/IP .| DecLl ﬁ
(run BigSQL queries) a ”| Server
IBM InfoSphere
Biginsights

Whitepaper: Big Data and Hadoop with z/VSE

ftp://public.dhe.ibm.com/eserver/zseries/zos/vse/pdf3/BigData with zVSE.pdf

| 4
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Agenda

Mobile apps access your z/VSE resources,
applications or data

Make your z/VSE applications and data accessible
from mobile applications

~
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The world is going mobile

The mainframe... B
» Home to business critical
applications and data

How do we bridge the gap?

|
Z/V&)%j/ © 2016 IBM Corporation
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Multi-tier Mobile Apps

Client Tier Devices

Mobile-specific challenges:
Lots of device targets
Provisioning rules and
artifacts
Curated App Stores
Dependent upon backend
service versions

Middle Tier Server Back-end Data & Services
(IBM MobileFirst) (e.g. z/VSE)

N J X

The Mobile-specific challenges are mainly:
1. Dealing with the specific issues in the Mobile Client tier
2. And subsequently coordinating separate pipelines  for each
tier:
Mobile Client
Middleware
Back-end data and services

(s
Z/VS&%.]/ © 2016 IBM Corporation
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IBM MobileFirst Platform Foundation Overview

IBM MobileFirst Studio e
. The most complete, extensible environment with ;
maximum code reuse and per-device optimization

IBM MobileFirst Server
Unified notifications, runtime skins, version
management, security, integration and delivery

IBM MobileFirst Device Runtime Components
Extensive libraries and client APIs that expose and
interface with native device functionality

IBM MobileFirst Application Center
The MobileFirst Application Center can function |
as an enterprise application storage to deploy |
mobile applications across mobile platforms.

IBM MobileFirst Console
A web-based console for real-time analytics and
control of your mobile apps and infrastructure

| 4
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IBM MobileFirst Platform Foundation Components

Device Runtime
MobileFirst Studio

MobileFirst

MobileFirst Console MobileFirst Server Application Center

© 2016 IBM Corporation
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Mobile applications accessing z/VSE data and programs

MobileFirst
Studio

MobileFirst Server z/VSE

VSE TCP/IP VSE
™ Connector Connector
Client Server

\ 4

ener

HTTP/SOAP

CICS ECI
Transaction
Gateway

Whitepaper: Getting started with mobile development for z/VSE
ftp://public.dhe.ibm.com/eserver/zseries/zos/vse/pdf3/GettingStartedWithMobileDevelopmentForVSE.pdf
24 © 2016 IBM Corporation
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Integrate z/VSE into asynchronous processes

using WebSphere MQ

Use the new MQ Client Trigger Monitor to integrate your z/VSE
applications into an WebSphere MQ environment for
synchronous and asynchronous processing

25

© 2016 IBM Corporation



IBM z Systems — z/VSE — VM Workshop 2016

The WebSphere MQ for z/VSE V3.0 (aka MQ Server) is no longer available on z/VSE:
« Withdrawn from marketing (EoM) on September 8, 2014
» Withdrawn from service (EoS) effective September 30, 2015

The EoM announcement letter 914-104 contains the fol  lowing notes:

* While IBM WebSphere MQ for z/VSE V3.0 is being withdrawn from marketing
, a will
to enable connectivity over WebSphere MQ from VSE environments to MQ deployments
on other systems.

* One alternative option for users of WebSphere MQ for z/VSE V3.0 is to use the
available as SupportPac MQC5

» Following the End of Support announcement for WebSphere MQ for VSE V3.0, there are
within the same timeframe.

© 2016 IBM Corporation
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From the README.TXT file contained in the MQCS5 pack age:

A WebSphere MQ client is part of the product that can be installed on its own, on a
separate machine from the base product and server.

* You can run a WebSphere MQ (MQSeries) application on a WebSphere MQ client and it
can interact, by means of a communications protocol, with one or more WebSphere MQ
servers and connect to their queue managers.

» The servers to which the client connects may or may not be part of a cluster.

 WebSphere MQ Family Platforms provides a list of which platforms are supported as
WebSphere MQ Clients and/or Servers.

Support:

» Category 3 WebSphere MQ SupportPacs are supplied under the standard terms and
conditions provided by the International Program License Agreement (IPLA) and thus,
carry program defect service for WebSphere MQ customers.

« If you encounter what you believe to be a defect with the SupportPac,
, You may request Program Services
by reporting the problem you employ for the
on which you are using the SupportPac.

» No proof of entitlement is required to use this SupportPac.

© 2016 IBM Corporation
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MQ Server

z/VSE (CICS TS)

App 1 App 2

PUT

GET

WebSphere MQ Server for z/VSE

MQ Client

z/VSE (CICS TS)
App 1 App 2
MQ Client MQ Client
PUT GET

< TCP/IP >

A 4 A 4

WebSphere MQ Server on
another platform

Linux,
Unix,
Windows,
etc.

© 2016 IBM Corporation
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Download file from

and unzip it.

Unzip the MQCS5.zip file to get the following files:

— MQICLIB.JCL catalogs MQ Client objects and phases.

— MQICINC.JCL catalogs copybooks and include files

- MQICSMP.JCL catalogs example client application sources

— MQICBRG.JCL catalogs components of the MQ Client for VSE Bridge
— README.TXT please read this file carefully.

— LICENSES\*.TXT

Upload the .JCL files to the z/VSE reader (or to z/ VM) in BINARY and LRECL 80.

» These files catalog PHASESs, OBJs, include files, copy books and examples into a library
of your choice.

» There is a PAUSE statement in the jobs that allow you to specify the destination
sublibrary via a SETPARM statement.

» The default sublibrary is PRD2.MQICVSE. MQICLIB.JCL should be run as first, since it
creates the destination sublibrary if it does not already exist.

© 2016 IBM Corporation



IBM z Systems — z/VSE — VM Workshop 2016

LIBDEF considerations:

* You should add the MQ Client installation sublibrary to the PHASE LIBDEF chain of your
applications as well as CICS.

* When compiling MQ Client applications, you need to have the MQ Client installation
sublibrary in the SOURCE LIBDEF in your compile jobs.

* You should have only the MQ Client sublibrary, but not the MQ Server sublibrary
included.

» This ensures that the include files and copybooks from the MQ client are used.

» The declarations in the MQ Client include files and copybooks should be compatible
with those from the MQ server.

» The MQ client include files and copybooks contain some additional definitions needed
for the MQ client only (e.g. structures for MQCONNX call).

CICS Definitions:

* You must define the MQ Client program “MQICVSEP” to CICS, unless you have program
autoinstall active:

DEFINE PROGRAM(MQICVSEP) GROUP(MQM) LANGUAGE(C)
EXECKEY(CICS) DATALOCATION(ANY)

« If you plan to use the MQ Client for VSE Bridge, then you should also perform CICS
CSD file updates via member MQCICSD.Z.

© 2016 IBM Corporation
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When a z/VSE application is using MQ Server on z/VSE, it does not need to know with
which MQ Server it is working, since there is only one (local) MQ Server.

When using , then the application
, and where the MQ Server is located.

There are 2 options how an application specifiesth e MQ Server it wants to work with:

1. Using with ;
* While the MQCONN call itself remains unchanged, the application must

» Setting environment variables can be done via the call when using LE/C.

« COBOL and PL/1 applications must use the API call, which is provided by
the MQ Client for VSE.

« Environment variables can also be set in the LE runtime default options (see
CEEUOPT, CEEDOPT and CEECOPT).

2. Using

» This requires changing the MQCONN call to an MQCONNX call and setup the
MQCNO and MQCD data structures accordingly.

© 2016 IBM Corporation
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You must the applications against the (MQICVSE.OBJ).

* When using the MQ Client, you must
to your application.

 MQICVSE contains the entries of all MQI calls (e.g. MQGET, MQCONN, etc).
» Make sure that the MQ Client sublibray is in the LIBDEF of your compile and link jobs.

In addition, applications using the MQ Client must be using the LE prelinker.

 When using the MQ Client, you must prelink all your applications, even when they are
iImplemented in COBOL or PL/1.

I/ OPTION CATAL
PHASE YOURPROG,*
INCLUDE YOURPROG
/*

[l EXEC LNKEDT,SIZE=256K
/*
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Application changes to handle

» Because MQ client applications use a remote MQ Server, additional error situations can
occur.

« Each MQ Client MQI call requires network communication through the MQ Client
Channel over TCP/IP.

» Network connections may break or get interrupted for various reasons (firewalls idle
timeouts, etc).

Application changes in regards of (ASCII/EBCDIC)

* When using MQ Client, the applications directly work with an MQ Server that is located
outside of z/VSE, and thus is mostly ASCII-based.

» Messages are not automatically converted, but the MQ Client application can request to
convert the message with the MQGET call by using
option

» This performs message conversion for known message formats.

» To specify the character set used by the MQ Client application use the environment
variable

* Note: When using an MQ Client, codepage conversion (ASCII/EBCDIC) is performed by
the MQ Server.
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(Pub/Sub) is not supported

 WebSphere MQ Server for VSE supports Publish and Subscribe since APARs PM85374
and PM86869.

« MQSUB Register subscription
« MQSUBRQ Subscription request

These MQI calls are not available with the MQ Client on z/VSE.

calls are not supported

— WebSphere MQ Server for VSE supports Message Property API calls since APARs
PM85374 and PM868609.

« MQBUFMH Convert buffer into message handle
« MQCRTMH Create message handle

« MQDLTMH Delete message handle

e MQDLTMP Delete message property

« MQINQMP Inquire message property

« MOQMHBUF Convert message handle into buffer
« MQSETMP Set message property

These MQI calls are not available with the MQ Client on z/VSE.
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The WebSphere MQ Client for VSE does not support

* While the MQ Server for VSE supports SSL enabled channels, the MQ Client does not
support SSL.

* Thus, all data is transported ‘in clear’ over the Server Channel to the MQ Server.

requires an MQ Server environment on z/VSE

 The DB2 DataPropagator Q Capture Supplement for DB2 on VSE & VM requires an MQ
Server environment on z/VSE to run the Q Capture program.

* Thus, the DB2 DataPropagator Q Capture feature can not be used in a MQ client only
environment,

Is not available with the MQ Client

 The WebSphere MQ for VSE Server function MQ CICS Bridge is not available with the
MQ Client.
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Triggering is a must-have feature when asynchronous message passing is used.

e |t allows to
when one or more

* Per queue, you can define which trigger program is to be triggered.

When invoked (triggered), the trigger program gets information about the trigger
event it was invoked for.

» Besides others, the trigger event contains information about the queue that caused the
trigger.

» The triggered program then performs MQGET operations to get the messages from the
gueue and processes them.

There is a nice description of how triggering works in the following blog entry
“Triggering for beginners”:
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z/VSE (CICS TS) MQ
Application
Triggered
Application b \
4) | GET PUT
\ WebSphere MQ Server
A
Trigger 5
LINK or O
START . o
=

MQ Client . GET Initiation Queue
Trigger Monitor Queue ' B

1. An MQ application puts a message onto queue A on a remote MQ server
2. Triggering is activated for Queue A, thus atrigg  er event is put onto the trigger initiation queue.

3. The MQ Client Trigger Monitor watches for trigger events on the initiation queue, gets the event
and invokes (triggers) the associated z/VSE program

4. The triggered z/VSE application get the message a  ssociated to the trigger event from queue A
and processes it
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The z/VSE MQ Client Trigger Monitor is available as  follows:
« z/VSE 6.1: integrated
» z/VSE 5.2: APAR Pl42615 / PTF UI28409
» z/VSE 5.1: APAR Pl42612 / PTF UI28408

The user interface to the z/VSE MQ Client Trigger M onitor is provided by the
transaction

e You can use MQTM from a terminal
* Or from the z/VSE console (via MSG F2,DATA=MQTM ...)

There can be multiple MQ Client Trigger Monitor ins  tances active on a
CICS TS system.

» Each instance is monitoring exactly one Initiation-Queue on a specific MQ Server and
Queue managetr.

 Instances can be started and stopped individually through the MQTM transaction.

* There is also an auto-start feature that will start pre-configured instances during CICS
start-up (PLTSI).

» During CICS shutdown (PLTSD) all active instances will be stopped gracefully.
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Start a Trigger Monitor instance:

MQTM START MQSERVER=server-channel-name/TCP/ip-or-h ostname
[,QMGR=queue-manager-name]
[,INITQ=initiation-queue-name]
[RECONTIME=n]

[RECONTRIES=n]
[LWAITTIME=n]

Stop a Trigger Monitor instance:

MQTM STOP MQSERVER=server-channel-name/TCP/ip-or-ho stname
[,QMGR=queue-manager-name]
[,INITQ=initiation-queue-name]

Start all preconfigured Trigger Monitor instances d efined in IESMQCTL.Z
MQTM STARTALL

Stop all currently active Trigger Monitor instances
MQTM STOPALL

List all currently active Trigger Monitor instances
MQTM SHOW
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The MQ Client Trigger Monitor invokes trigger progr ams the exact same way as
WebSphere MQ for z/VSE V3.0.

» Below description is a repeat of what is documented in the WebSphere MQ for z/VSE
V3.0 manuals.

The program or transaction to be invoked as trigger is determined using the “Trigger
Data” field of the Trigger Event message.

» The “Trigger Data” field is configured on the queue where the trigger is defined for.
» For triggers running on VSE, the “Trigger Data” is a 13 character filed, consisting of
» 4 characters transaction name (or blanks)
» 8 characters program name (or blanks)
» 1 character trigger-event flag

The trigger program is either started via EXEC CICS  LINK when the program name is
specified, or via EXEC CICS START starting the tran  saction, when the transaction
name is specified.

» The trigger even message (MQTM structure) is passed as COMMAREA or can be
retrieved via EXEC CICS RETRIEVE, dependent on the start mode.
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Setup triggering on an WebSphere MQ Server

» This trigger configuration triggers on
EVERY new message

* “Trigger Data” specifies an
8 character program name
(‘CICSTEST’) and 1 character flag ‘E’
for EVERY.

* Process is ‘CICS.PROGRAM’

* Process definition ‘CICS.PROGRAM’
with an “Application type” of
‘CICS VSE'.

« The remaining fields are not used, but
are passed to the triggered program
within the MQTM structure.
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MQ Server

zIVSE (CICS TS)

App 1l

App 2

PUT

Trigger

GET

WebSphere MQ Server for z/VSE

Server to
Server channel

Server channel

WebSphere MQ Server 2

WebSphere MQ Server 3
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zIVSE (CICS TS)

WebSphere MQ Server 2

Client channel

App 1 App 2

PUT Trigger GET

WebSphere MQI,"CIient for z/VSE

1

; Client channel WebSphere MQ Server 3

MQ Client Trigger Monitor v
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z/VSE (CICS TS)
Server to
Server channel WebSphere MQ Server 2
App 1 App 2
v
A
PUT Trigger GET
! Dedicated WebSphere MQ Server
\ 4 ,’I v
l’l . ‘} \
WebSphere MQ; Client for z/VSE Client
Y Chanel
WebSphere MQ Server 3
MQ Client Trigger Monitor v
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Questions ?

U
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