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Typical VSE Customer Environment

= Various different servers (zSeries, pSeries, iSeries, xSeries, and competitive )
= VSAM data on VSE (few DB2 environments)

= Relational databases on distributed platforms (DB2, Oracle)
= Data interchange via FTP

pSeries

iSeries

Production
Environment

AS/400
Linux

AIX / Linux
SAP
ORACLE /

+ TCP/IP
+ CICS
+ VTAM
+ COBOL

Environment

xSeries (Windows) : + CICS
Server Farm +VSAM + VTAM

Data (+ DB2 VS UL
I Exchange > *COBoL
Windows/
Linux |
DB2 zSeries or S/390 Server

ORACLE

ON DEMAND BUSINESS
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Inter Program Communication

Direct Communication Asynchronous Communication
- Program Call / Response - Using Messaging
- RPC Remote Procedure Call (no direct program invocation)

- System A
/]

Program 2 ’ System B
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Message Queue




Why are interfaces so expensive to build and maintain?

= Application interface logic is = The more interfaces that exist within a set of
intertwined with business logic. programs, the more complex the application
becomes -- interface logic may, in many

= The more tightly integrated the cases, exceed business logic.

interface the more difficult the

application is to change. = In such circumstances, re-use becomes
difficult and impractical.




IBM zSeries Systems and Technology Group

The Message Queuing Interface

® Major calls
MQCONN

Aoolicati MQCONNX
pplication MQDISC

MQOPEN
AO\ / MQCLOSE
- T 1 | ] MQPUT
- = = % = o = o - o
MQPUT1

Queue Manager MQGET

: I e @ Minor calls
Process object

Namelist Queue MQBEGIN
Oblact Ml o MQCMIT

object

MQBACK
MQINQ
MQSET
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Messaging Overview
MQ Server - Server scenario

Event Notification (1 way communication),
Request / Response (2 way communication)

System 1 System 2
N A
WebSphere WebSphere
MQ Server 1 MQ Server 2
Queue Queue
Manager 1 Manager 2

=l ’ =—+ Program 2

Application “A”

ﬁ:ﬂ Application “B”
A
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Messaging Overview
MQ Client - Server scenario

System 1

System 2
A
A
WebSphere WebSphere
MQ Client MQ Server 2
Remote Queue
Queue 1 Manager

Definition

=—+ Program 2

WMQ Client MQl Connection ~ WMQ Server

| MQCONN | | =
| | | = o
| ' MQOPEN wMa B S g
: ication! . s - r
Ll L ee— ~ Client 5 a / Inter-process 2 Queve |2
| ' Libra o » N\ Communications Manager |~|
| ry O
- MQCLOSE | oE | > <
| i i I | O
| | MQDIsC | §8 ; 2 =
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Servers Clients
SINIX+
Pyramid
DC/OSx AIX
Sun Solaris Windows NT SCO DOS
0S/400 Sun Solaris Dec.
VSE i P\ Windows NT
SunoS .
SCO UNIX 0S/2 TPF (Airlines)
MQSeries Sun0S 0s2 ]
MQ| () Java
Tandem NS Interface \/ Channel ATET GIS NCSM O/ Pyramid DC/OSx
VSE
UnixWare MVS/ESA HP-UX AIX

Digital VAX/Alpha : HP-UX

Windows 95 AT&T
GIS
NCR

D Server with Client support

Internet

/ Various platforms supported
/ integration into Web Application servers (WebSphere)
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Messaging Transformation Overview

Event Notification (1 way communication), Request / Response (2 way communication)

WebSphere
Message Broker

in-flight messages across differing
protocols.

Uses rules to reformat, enhance, and route

oooooooooooooooooooooooooooooooooooooooooooooooooooooooooo

Provides a simple means to reliably

Application “A”

L——

exchange messages between applications.

Application “B”

MQ Series with z/\VV'SE © 2006 IBM Corporation
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Message Brokering

QM BRK1

WBI Message Broker m

Message
Flow

(MQ)
Output

(MQ)
Input

(MQ)
Output

WBI MB offers various kinds of processing nodes:
v Receiving and routing messages
v Transforming a message to an alternative representation

v'Selecting a message for further processing based upon the message’s
content

v'Interacting with an external repository to augment a message or store the
whole or part of a message

v'Responding to events and errors

MQ Series with z/\VV'SE © 2006 IBM Corporation
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What is WebSphere Message Broker?

A framework for
processing MQ
messages

A robust hosting
environment for:

Transforming data
Enriching data
Interacting with
databases

Routing messages
based on content
Detecting complex
combinations of
messages
Interacting existing
applications with Web

1.
Event
Sources
Detected 2.
Situations
v
v
v
-
v
v
v
— Deflnltlons
Iy Seection il »
o 0 o L, Connection “}zln D
¥ Bultin nodes Routsto System & i
1> Maiput =] IDJD B{ -
mig::; Remeza Define comelation D Tmn#mage Route! ! %,!:mg—m.
Publication Get customer 1D
Y
1§ SCADAINpL Propagate request details Request_Detals
B scADAOutput
B ot !EE,’
D Output Log
Database
gD:aDe\ae G .D—'D[&I
(3 Datalnsert Buldresporise  Send response
[, Datalpdate
B btnct
g Mapping
08 Wareheuse
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What is an Enterprise Service Bus?

An Enterprise Service Bus (ESB) is a flexible connectivity
infrastructure for integrating applications and services.

An ESB powers your SOA by reducing the number, size, and complexity of interfaces.

An ESB performs the following
between requestor and service

- ROUTING messages
between services

« CONVERTING transport
protocols between requestor
and service

« TRANSFORMING message
formats between requestor
and service

« HANDLING business events
from disparate sources

=
W 0 3
e

e Shape = Protocol
Color = Data type




SOA: the next step on the connectivity evolution

Connectivity,
mediation &
additional logic

=

Lines of co

Application

Connectivity logic

Mediation &

| additional logic

Application

Connectivity and
mediation logic

Additional Logic

Application

All connectivity,
mediation and
additional logic
buried in the
application.

Abstracts the
connectivity
logic from the
application

Abstracts the
connectivity +
mediation logic
from the
application

Degree of Flexibility and Reuse

Connectivity,

mediation &

Reduces
application to its
core business
functions
(i.e. a service)
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WebSphere Message Broker 6.0

DVIUC U V C C U C C J

» Advanced message transformation,
enrichment, and routing

= Support for industry standard data formats
(AL3, HL7, SWIFT, HIPAA, EDI, etc.)

New & improved pre-built capabilities to improve ROI
» Leverage existing skills with rich Java and XML support
* |Implement complex event processing with no programming
» Offers simple and easy to use tools with advanced capabilities

Leverage the performance |
= Offers performance of traditional transactional processing environments q:] @

Integrate your existing environment with the world of web services
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Integration of VSE Programs with MQ Series

Program

TCP/IP

VSAM

/ Data distribution via MQ Series technology

f VSE programs have to write MQ messages — requires changes to existing applications
/ NEW: WebSphere MQ Series Client for VSE — free of charge — enablement for MQ
environments and modern solutions

MQ Series with zA/SE

© 2006 IBM Corporation
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VSAM Data collection / transformation / journaling on VSE
Vendor Exit

Java platform
( Linux on zSeries )

Vendor Exit Application
Capture Exit
MQexit | Yo
Handler

f Vendor Exit

/ user (vendor) written phase for data collection/transformation
/ has to comply with the documented Exit Interface

Note: No chaining of Vendor Exit with VSAM Redirector client
supported

MQ Series with z/\VV'SE © 2006 IBM Corporation
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Architectural View

VSAM

v

VSAM Redirector

acCCess:

- reads records

- changes records
- inserts records

Decision
Exit

marks the
changed

- deletes records

records

z/VSE

'ON DEMAND BUSINESS™
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TCP/IP VSAM

Program

Progam

MQ Exit

/ Data distribution via MQ Series technology
/ NO changes to VSE programs — using MQ Exit and VSE VSAM Redirector

1 NEW: WebSphere MQ Series Client for VSE — free of charge — enablement
for MQ environments and modern solutions

MQ Series with z/\VV'SE © 2006 IBM Corporation
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MQ Series - asynchronous
transactions

m functional characteristics
/ guaranteed, secured asynchronous data access for remote systems
/ same API for all supported MQ Series platforms

/ transaction security, therefore appropriate for e-business processes
1 integration with WebSphere Application Server

1 works well for Business-to-Business (B2B) environments

m software requirements
f For VSE/ESA :
/ VSEIESA 2.6/2.7
f MQ Series Server

/ Program that interfaces with MQ on VSE or VSAM Redirector

/7 On the remote system:
/ MQ Series Client / Server
/ Program that interface with MQ Series

MQ Series with z/\VV'SE © 2006 IBM Corporation
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WebSphere MQ Series Solutions with z/VSE

pSeries ;

Linux on zSeries

AIX / Linux o
e e
gngCLE ! Environment
MQ WebSphere +CICS z/VSE V3.1
MQ Series + COBOL Test
server Environment
+ VSAM

' J + VSAM + CICS
Redirector* + VSAM
iSeries UDB + WebSphere MQ + COBOL

Client for VSE**

5_ 'u z/VM V5 LPAR or zIVM
6-81400 IFL Engine Standard Engine
Inux
nDngz IBM eServer zSeries

(*) VSAM Redirector + Redirector MQ Exit allows MQ Solutions without changes to VSAM programs
(**) WebSphere MQ Client for VSE is brand-new and free of charge

ON DEMAND BUSINESS
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m Information Management Software

(@ business on demand software
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Current SQL Replication Architecture

Log based

Trigger based

External application

Staging tables

miim

.|||H

Capture

A

= DB2 Data Propagator
(Capture/VM&VSE)

= WebSphere Information
Integrator

= |IMS Data Propagator

Nicknames
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Why Create Another Replication Architecture?

& e

= Performance: Combine high
throughput with low latency

= Capability: Significantly improve
multi-directional replication support

= New function: Event publishing,
table difference utility

= Manageability: Reduce the
number of replication objects to be
defined and managed, ease the
definition process with new
Replication Center wizards
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Q Replication — Q Subscription Process

SOURCE

| SOUR

Replication
Center

1,
(N

mwr
00ty

Replication
Monitor

|

TARGET

v

>

l » Q Apply
Browser

<

[lmi]]
]

Myl

.||l lI
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Q Replication — Event Publication Process

SOURCE
OURCE2 |

| _SOUR ? ﬂ

A
o
[T

Y o )
ALY

» User
Application

ADMINISTRATION

1,
(N

mwr
00ty

Replication
Monitor

» DB2 MQ » User Stored
Listener Procedure

TARGET

Replication
Center
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Subscription Types

-

% e

= Unidirectional

» Changes are replicated in one direction between two
servers (i.e. from source to target)

» Changes can be filtered and transformed
= Bidirectional

» Changes are replicated in two directions between two
servers

» Utilizes VALUE based conflict detection
= Peer to peer
» Changes are replicated between 2 or more servers

» Utilizes VERSION based conflict detection
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Q Apply Performance
= A Q Apply program will start one Apply browser for each receive queue defined

= Each Apply browser will read from its receive queue and apply transactions in
parallel

» Using as many agents as the user has defined

» Performing dependency analysis and serializing transactions as necessary to
preserve data integrity

» Also possible to observe strict transactional order without parallelism

= |t is the user’s choice regarding how many queues to define
» A high degree of parallelism can be reached using one queue

» All related tables should be subscribed to on the same queue (using the same
replication queue map)

» In some ways, a receive queue is similar to the SQL Replication subscription set
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Apply Load Options

A subscription is defined as either: automatic load, manual load, no
load required

Automatic load:

» Load is performed by Apply, with automatic coordination of the
simultaneous capture of changes, loading of the new table, and apply
of changes to other tables.

= Manual load:
» Load is performed by user, coordination is required, and will be
handled by user (with some help from our administration).
= No load:

» No loading required, no coordination required, can immediately capture
and apply changes

» Example: target system is built through backup/restore, with replication
started from an inactive source
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Apply - Load Processing Example

Apply invokes DB2 Load Target server
from cursor option

SELECT * from T1

Source server

SOURCE3

DB2
LOAD UTILITY

Selected data blocks feed directly into load utility
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Subscription Start with Load Processing

SOURCE

Q
Capture

MQ Channel

Automatic Load:
= [ oad from cursor
= Export /import

Q Apply
Browser

TARGET

= Handles RI automatically
» i.e. drops and saves RI, loads, puts Rl back on

= Can handle Peer to Peer loading of n peers
» Includes starting a new peer into an existing active configuration
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lin
.||l

Conflict Detection and Resolution

= Enables multi-directional replication that may result in conflicts
= Important for

» “Active” standby systems

» Workload balancing

= Value based conflict resolution
» 2 participating nodes

» Minimal overhead

= Version based conflict resolution

» 2 or more participating nodes (practical limit around 6)
» Requires extra columns and triggers

» Most robust conflict detection and resolution (with some restrictions)
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Value Based Conflict Detection

= Do the current row values at the apply target match the old row
(before values) carried over from the source update?
= Designated site wins.

Server A (winner) Server B (loser)

row (a,b,c) changed to (a,b,x) row (a,b,c) changed to (a,z,c)

\

does old row (a,b,c) match
existing row (a,z,c) ??
No = conflict
Who wins? = Server A
Apply the change, Log the conflict
Row is (a,b,x)

does old row (a,b,c) match
existing row (a,b,x) ??
No = conflict
Who wins? = Server A
Ignore the change, Log the conflict
Row is (a,b,x)
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Value Based Conflict Detection and Resolution

= Conflict level options offered:
» Check all columns on update requires capture/transmit/apply of all old values

v update target table where key values = < > and all current target values = all old
source values

» Check only changed columns on update - allows for merge

v update target table where key values = < > and current target values = old source
values for columns changed at source

» No conflict checking

= Resolution choices offered: Force or Ignore
» Force Action requires capture/transmit/apply of all new values
v force convergence on conflicts
v log the conflict
» Ignore Action
v log the conflict
» Forcel/lgnore used together in a pair provides "very good" convergence
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Value Based Conflict Detection and Resolution

= Disadvantage: Does not detect all possible forms of conflict
» Does not detect insert/insert+delete conflicts
» Does not detect other fairly academic conflict cases

» Is not offered for more than 2 participating database nodes
= Advantage: Requires less overhead
» No extra columns or triggers

v

No effect to source updating applications

v

Problematic conflict cases may not be applicable to user applications

v

Can supplement with reconciliation utility (Tdiff/ Trepair)

v

Might be appropriate for planned outage/failover/DR
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Version Based Conflict Detection

= All rows are augmented with a “Version” = timestamp Tx and smallint NXx,
indicating when and by which server the row was last updated

= Do the current values of Tx and Nx at the apply target match the old values
of Tx and Nx carried over from the source update?

= Most current timestamp Tx wins.

Server A (N1) Server B (N2)

row (a,b,c,T1,N1) changed to row (a,b,c,T1,N1) changed to

(a,b,x,T3,N1) \ / (a,z,c,T2,N2)

does old version (T1,N1) match

does old version (T1,N1) match existing version (T2,N2) ??
existing version (T3,N1) ?? No = conflict
No = conflict T3 > T2, T3 version wins
T3 > T2, T3 version wins Row is (a,b,x,T3,N1)

Row is (a,b,x,T3,N1)
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Replication Administration

[T |

| Apgly
Fnr_
TETNQE Of Mo

= Replication Center GUI

il

< tpecaty

» Launchpads, Wizards, Online Help

whem

et e,
[ hﬁn:cue_m = ki

» Definitions, Operations, Monitoring

= Command Line Interface i
» Scripts or interactive mode

» Example: C:\asnclp

REPL > CREATE QSUB USING REPLQMAP ...
REPL > CREATE SUBSCRIPTION SET SETNAME ...
REPL > CREATE MEMBER IN SETNAME ...

= Java API’s
» Typically used when replication is embedded
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Q Create Subscription Wizard

Create large numbers of
subscriptions at a time!!

1. Start Source Tables {on server BLUE)
2. Replication U=e this page to specify the source tables that you weant to replicate changes from. Click Add to add source table/.

3. Servers
— S S ry
4. Source Tables Source Tahle Mame = I Chvner 2 I Cormrment }J/

e e ER B_MARS JSINMOTT Add |
5. Confiicts B B_IURITER JSIMNOTT Renave |

7. Errors B2 B_SATURN JEIMMOTT
8. Loading Target Tables

45 Create § Subscriptions

9. Reviewy G Subscriptions

= =

Wi

3 of 3 tems displayed l‘?z g-l_: m hﬁ Qn ‘ Default “iew

4 Back | Mewt » I Firish | Cancel |

) ‘
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Implementierung der ,Q Replication"im VM & VSE

= MQ Server im VSE
= MQ Client im VM und VSE
= Ab 7.4 Q-Capture/VM&VSE (kein Q-Apply!)

= Replikation ins VSE (Apply) uber ,Federated
Database Support’

= [Event Publication’ noch nicht verfugbar

= Ab 7.4 keine SQL-Replikation mehr!
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Implementierung der ,Q Replication’ im VSE

VSE Source System
DB2/
VSE

Q Capture

|

MQS Server

Target System

DB2/
ubDB

Q Apply

L

Source <
Queue Manager

MQS Server

Target
Queue Manager

lin
.||l
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VM or VSE Source System

DB2/
VM&VSE

Q Capture

L=

Implementierung der ,Q Replication’im VM & VSE

Target System

DB2/
ubDB

Q Apply

L

Client

MQS Server

Target
Queue Manager

lin
.||l
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DB2 Server for VSE & VM — weitere Informationen

= Dokumentation: Q Capture Supplement
» Verfugbar Uber die DB2 VM/VSE Homepage

= End of Service fur DB2 Server for VM & VSE V 7.2
31. Marz 2006

= Kontakt: roeber@de.ibm.com


http://www.ibm.com/software/data/db2/vse-vm/
http://www.ibm.com/software/data/db2/vse-vm/
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Solutions on the new z/VSE homepage

i Address | hittp: ffwwew.ibm. com servers/eserver (zseries zvee/

Links @ IBM Business Transformation Homepage

Home | Products | Services &solutions | Support & downloads | My account

Servers Mainframe = Operati stems
About VSE Z/VSE
How to buy
ens z/VSE is designed to help provide robust, cost- Ledrvmnnre
effective solutions for customers with a wide range ~ About VSE Eaby ways te gt
. of capacity needs, in most industries, worldwide. . ope N i crsviers o
Selutions 2/WSE iz built on a heritage of ongoing refinement - i &7 TS
Products & components  3nd innovation that spans four decades. It brings = History of VSE =
2 the value of innovative IBM eServer zSeries and @ E-mail us
Decumentation 1BM TotalStorage technology to WSE clients.
Service & support
Mark your calendar
Downloads
A H NSE V8 1 Guide Share Europe
Education nnouncing 2 i 7 April 18-20, 2005
P Built on a heritage of ongoing y Berlin, Germany
refinernent and innovation that y )
FAQ spans four decades & | 40 YEARS
Contact VSE
i : WAVV-Horld Aliance™
- Linux on zSeries Redesigned z/VSE homepage A f
. z/0S 3 conrerence
A :-’VM You may have already noticed that the z/\VSE home page has changed. May 20-24, 2005

We've redesigned this entire web site and included additional Colorade Springs,
information. The objective is to provide you with a more useful business tool, = Colorade, USA

as well as to offer you @ more enjoyable experience. We encourage you to
use, or to simply explore, the enhanced z/VSE web site. If you have
guestions, suggestions, or comments, please contact the VSE team.

- IBM Staorage
= IBM Printing Systems
[* Catch the WAWY

Spotlights
=+ IBM eServer zSeries

z/VSE Version3 Release 1

-+ Infrastructure

Z/VSE Version 3 Releasze 1 (z/WSE V3.1) is designed to support: simplification
e [BM @8erver zSeries 890 and 390 (31-bit mode only) - VSE Recommendad
& SCSI disks attached to zSeries FCP channels Service Level
# OSA-Express2 and FICON Express2 adapters
» Crypto Express2 and CP Assist for Cryptographic Function (CPACF)
e IBM TotalStorage 3494 Virtual Tape Server Middleware
» improved support for IEM 3454 Tape Library + WeahSphare softw
# IBM TotalStorage DS2000 and DS6000 series Storage Servers Wi e
* enhanced Advanced Copy support e T S

z/WSE is designed to enable network integration and infrastructure managementisotnare

http://www.ibm.com/servers/eserver/zseries/zvse/

MQ Series with z/\VV'SE © 2006 IBM Corporation
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Additional Information

©z/VSE Home Page
http://www.ibm.com/servers/eserver/zseries/zvse/

®Solutions for VSE
http://www.ibm.com/servers/eserver/zseries/zvse/solutions/

@ Redbooks

nternational Technical Support Organizatien

®e-business Connectivity for VSE/ESA SG24-5950

®ec-business Solutions for VSE/ESA SG24-5662

®Servlet and JSP Programming SG24-5755

®Linux Web Hosting with WebSphere, SG24-6007
DB2, and Domino

® NEW: Websphere Handbook (Connectors to z/0S and VSE ) SG24-7042

We appreciate your comments at zvse(@de.ibm.com

MQ Series with z/\VV'SE © 2006 IBM Corporation
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Haben Sie Fragen?
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