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Agenda

» What's an ESB?

= What is the IBM Integration Bus?
— Development
— Administration
— Architecture

= |IB on z/OS
— 1IB and IMS
— Who is using an IIB?



What is an “Enterprise Service Bus (ESB)”"?

"Gartner estimates that up to 30% of the cost of implementing an application is related to the
development of the interfaces” -Gartner
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* The “Broker” (or “hub” or “gateway” or ...) is central and the intermediary between the applications
It typically has responsibility for routing and transforming data between the applications

* An ESB must be polyvalent with support for multiple data formats and protocols, extremely reliable and scalable



Business value of an ESB

e Traditional communications
* Point to point

» Each application must adapt the
data to its particular need

e The number of transformations
grows exponentially n*(n-1)

e« Communications with a ESB
* Hub ‘n spoke logic
* Maintenance can be centralised
* Promotes reutilisation

(Note: although an ESB appears architecturally

as a single middle point, scalability and high-
availability requirements imply that multiple
physical hubs are required)
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What is the IBM Integration Bus?

 |IBM’s strategic enterprise integration technology
« Single engineered product for fully heterogeneous integration scenarios

IBM Integration Bus

S

 |IBM Integration Bus is the new name for WebSphere Message Broker
» Technology progression over 15 years, installed at 2500+ customers worldwide across all industries
* Fully supported worldwide by IBM global support network, standard 5 + 3 years support policy
* Version to version migration is key design consideration
» Global skills availability - SME’s available globally via IBM and partners
» Close interaction with growing and loyal customer base: beta and lab advocacy programs
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IBM Integration Bus..

» Routes, Transforms, Augments “messages”
= Accepts a large variety of “messages”: MQ, JMS, HTTP, SOAP, TCP/IP, local files, FTP, etc.)
= Supports multi-format (XML, SOAP, fixed, variable length, tagged, SWIFT, IDOC, etc.)
= Offers full database support (DB2, Oracle, Informix, Microsoft SQL Server, Sybase, etc.)
= Supports common ERP and EIS interfaces (CICS, IMS, SAP, PeopleSoft, Siebel, etc.)

= Provides a drag ‘n drop visual development based upon Eclipse, supporting a variety of
development languages (Java, eSQL, XSLT, PHP, .Net, etc.)

= Offers a scalable, high-performance, resilient, low-latency “execution container”
= Supports transactionality (2-Phase-Commit)

= Supports Point-To-Point, Pub/Sub, Event, Synchronous and Asynchronous message
processing styles

» |Includes full life-cycle tooling (development, administration, runtime)
» |s extensible with open parser, node & administration interfaces
= Supports all major hardware and O/S platforms

Truly the “Swiss Army knife” of integration!



IBM Integration Bus History

IBM Integration Bus V10
March 2015

Integration Bus V9.0

June 20011
ebSphere Message Broker V8.0

Oct 2011
WebSphere Message Broker V7.0
Nov 2009
ebSphere Message Broker V6.1

Nov 2007
ebSphere Message Broker V6.0

Sep 2005 _
ebSphere Business Integration Message Broker V5.0

May 2003
WebSphere MQ Integrator V2.1

Dec 2001
MQSeries Integrator V2.0
Mar 2000
IBM MQSeries® Integrator V1
Feb 1999




New Jargon warning

With the new name “IBM Integration Bus” come several changes for
component names....

WebSphere Message Broker BM Integration Bus
Broker Integration Node
Execution Group Integration Server



lIB: Routing and Transformation

Cross
Reference

Historical
logging

Output message for accounting

QM_Madrid
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The Integration Toolkit

= The GUI used for all ESB development tasks

« BCIIIEEY hased, standard interface for Windows or Linux
(http://www.eclipse.org/org/)

= Provides various “perspectives” for different tasks to be performed
— Message Flow Deve|oper e .
Perspective
— Debug Perspective
— Java Perspective
—etc...

» Let’'s take a closer look at it
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The Integration Toolkit tour
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Integration Toolkit - Flow definition
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A glimpse of some of the standard nodes...
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D[Dﬂg MQOutput

P@F MQReply

> ) SOAP Input
=[»®E SOAP Reply
SOAP Request

[~
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IEE TcPiP Input
g=[E TcPiP output
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Development
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= When “drag ‘n drop” development with the standard nodes isn’t sufficient, programming can be done
typically with eSQL (procedural language based upon the SQL99 standard), Java, PHP, .Net, XSLT or
4~ additional add-on extensions such as WTX

= Custom nodes can also be developed either in Java or C++
= Toolkit supports tracing and interactive debugging

= Team development and administration is supported by scripting and/or standard market plugin
17 extensions to the 1B Toolkit, eg. CVS, ClearCase, PVCS, TeamCode, etc.




eSQL

18

l [}I Datalnsert

IF Root.XML.Person.Taille > 183 THEN

INSERT INTO Database.MesGrandsCopains
(Name,Height,Age)
VALUES (Body.Person.Nom,
Body.Person.Taille,
Body.Person.Age);

ENDIF;

Data types
INTEGER

FLOAT
DECIMAL
STRING
DATETIME
BOOLEAN
REFERENCE
NULL

< Compute

IF (Body.Person.Name = ‘Carl’) THEN
OutputRoot.Properties.MessageFormat = 'XML";

ELSEdﬁt&%?ﬂ%@c%?@ﬂeﬁﬁe@ﬁwzeggggIgormat ='CWF};

ELSE IF (Body.Person.Name = ‘Saad'’
OutputRoot.Properties.MessageFormat = 'TDS';

ENDIF;

Operators
-+ */

l

AND OR NOT
=<>>>=<<=
IN BETWEEN
LIKE

IS EXISTS

Statements

Basic
DECLARE
SET
IF ENDIF
WHILE

Tree
MOVE
CREATE
DETACH
ATTACH

Database
INSERT
DELETE
UPDATE
PASSTHRU
EVAL
Node
PROPAGATE
RETURN
THROW

Functions

String

LENGTH

TRIM LTRIM RTRIM
OVERLAY
POSITION
SUBSTRING
UCASE LCASE
Numeric

ABS

BITAND NOT (X)OR
MOD ROUND
SQRT
TRUNCATE
EXTRACT
Datetime
EXTRACT
CURRENTDATE
CURRENTTIME
Field
BITSTREAM
CARDINALITY
FIELDTYPE
SAMEFIELD
Complex

CAST

SELECT




Java Compute Node

« Support for Java as |IB transformation language (Java Compute Node)
« Complete support for Java JSE v7 integrated into |IB
- Java classes deployed in the 1IB Broker ARchive with the flow (.BAR)
« “Wizards” used to simplify the development

+ Clagseg provided for XPATH message tree navigation D@l?

| @ Undo Rename
. % support for [IB on z/OS! G Reds

Create Connection
public class Carl JNode extends MdJavaConput eNode {

public void eval uat e( MoMessageAssenbly i nAssenbly, Mol nput Ternminal inTern) throws MExceptio Cpeniaya

l\/bMassége out Message = new MoMessage(i nAssenbl y. get Message()); of Cut
ER) Copy
/I Add user code below #8 Delote
MbElement cadet =
outMessage.getRootElement().getLastChild().getFirst Child().getLastChild(); B

Rotate

rc = cadet.createElementAfter(MbElement. TYPE_NAME, " NewEIm",“mon truc chouette”); REGATE. .
/I End of user code __ Promote Property...
MoMessageAssenbl y out Assembly = Propertins..:
new MoMessageAssenbl y(i nAssenbl y, out Message);

get Qut put Term nal ("out"). pr opagat e( out Assenbl y) ;
out Message. cl ear Message() ;

19



Other integrated transformation options...

= Standard XML Transformations via XSLT
= PHP (Hypertext pre-processor) support

$message-=a->b->=c = $input_body-=Message;

for (findex = 0; %index = Joutput_root-=Menu->Food-=count; $index++) {

I$ﬁtem = $output_root—}Menu—>Food[$ﬁndex];I

¥

= WebSphere Transformation Extender (WTX) mtegratlon for bulk

transformations

v" Full Development-time integration
into toolkit

v" Full Runtime integration
* Invoke WTX parser
= WTX mapping

= Net integra’[ion (Windows only... of course) = : s
20
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lIB message modelling

4k Broker Application Development
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Properties Hierarchy

Details

Lagical properties
Elernent Reference

Physical properties
CWF

Element Reference

Element Refersnce
Diocumentation
Element Reference

-Physical representation
Physical Type

L4l

[Fixed Length string

@ Length Count [zo
O Length Reference |
Length Urits [Bytes

[Left Justify
[ oL

String Justification

Lef Ll L]

Padding Character

-Representation of null valuss
Encoding Kull [rullLogicalvalue

L] L4

Ercading kull value [

Buwte aligrment [1Byte -]

~Byte alignment |

Leading Skip Cor

Trailing Skip Cou

Definition of both logical and physical format of message
P Support for XML, fixed length, variable length, delimited,
tagged format messages, etc.

Cwerview | Properties |

([ Problems 52 ._mavigator |

0 errors, 0 warnings, O infos (Filker matched 0 of 108 items)

| Description

» Predefined parsers for other industry standards such as SAP

IDOC, SWIFT, EDIFACT, ACORD AL3, SOAP, etc.

= Direct import for C or COBOL headers, DTD, schemas,
WSDL, etc.

21
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DFDL | o

revmoripstion

AP ACE VB

A000co straight 8

= Data Format Description Language (DFDL) | oD sors] [rioaes va
— Simple & powerful standard for data modelling
(non—XML, non-JSON)
— New standard for binary, text & industry data

formats
= Logical structure with physical annotations [ (5) New Message Mode e
- eg endlan’ ASC”/EBCDIC’ paddlng’ JUStIfy n CP‘:::::::tt:;:.:::::v::zhs:nad?::twm model CSV data é[j
= For use in IBM and non-IBM products i S — '
» forge.gridforum.orqg/projects/dfdl-wg i o vesiord charctsy: [Eaaiame et Bl Eoe o seen et e =
Blank records: liSkip a blank record Select the record terminator. |
= Built-in facilities to model data easily - e fistrecord e & header
~ Quick wizards for (e.g.) CSV, record oriented data | L E = |
— Auto-model importers (e.g.) COBOL copybooks [ FoL Test - Logiee Tnstance. B H —O
— DFDL editor for power users pate sourecs Trom BTOL Teat-Faree views

Message root: Company {(MessageModelinglibrary_broker /Company . xsd)

= Create logical model & physical refinements

Tree View WML V—IEW\]

= All nodes can exploit new DFDL parser A e o 3
- . . CompanyMame xs:string My Company
— Configure as existing XML, JSON, MRM... parsers = Emloyee. o
— Excellent performance characteristics D e i o wren
Address
;::ary i::;:gng':al ?.::_52‘;7;55649
=1 Employes .
22 EmpMo xs:integer 222222



Example data representations

class Address

<Address> {
<Street></Street> public String street;
<City></City> lic String city;
<State></State> g state;
<Zip><Zip>, -
</Address>

01 ADDRESS. char street[40];
02 STREET PIC X(40). char city[40]:
02 CITY PIC X(40). char state[20];
02 STATE PIC X(20).
2032 ZIP  PIC 9(5). }

int zip;




The Logical Message Model

A consistent, convenient way to represent message content inside the IBM Integration Bus
Removes/Isolates the physical details of the message

Organized as a message tree

Element values stored in Unicode — facilitates code conversions

Elements in the tree addressed by dotted name notation; in eSQL, for example,

Body. TRANSACTION.CUSTOMER.FIRST_NAME = ‘Bob’;

01 TRANSACTION.
10 CUSTOMER.
15 FIRST-NAME PIC X(15).

|Bob | Herbison | | 1234 567890 1234

15 LAST-NAME PIC X(30).

10 ADDRESS. N~ ~ -
15 STREET  PIC X(30). 15 30 15
15 CITY PIC X(25).
15 STATE PIC X(20).

15 ZIP-CODE PIC X(5).
10 FLIGHT-NO PIC X(6).
10 TRAN-DATE PIC X(10).
10 COST PIC X(7).

10 CC-NO PIC X(15).

@ AODRESS @ Ran-eATe ° o
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— Development
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IBM Integration Bus Administration

= |BM Integration Bus offers a wide variety of flexible administration tools

— This reflects its underlying nature as a production strength tool

— 3rd party administration tools are also available (BMC, CA, IBM Tivoli...) for integrating into a corporate

administration

v IBM Integration Explorer is the visual (GUI) interface for casual administration (thru 11Bv9)

» Eclipse- based plugin for WMQ Explorer
. on Linux and Windows

v Lightweight Web Administration for zero-footprint visual administration (unique GUI as of v10!)

»= Supports IE, Firefox, Safari, Chrome....

v' A full Command Line interface is also available
= Consistent interface on all platforms
= Useful for administration from scripting environments
= SDSF commands also provided for 1IB on z/OS

v The IIB Java API is the underlying administration API
*= Available to any administrator to develop routines
= A solid base for corporate, repeatable, controlled administration

v REST-based administration interface supporting HTTP clients

-26Compatible with Java API

M [ | WebSphere Message Broker W... l

= | | http://broker.hursleyibm.com: 7050/

|2l Most Visited || Getting Started € Google P8 IBM |

Welcome Broker Explorer Viewer

=1 {3 Broker
1 & default
HE RRRecorder
aEl RRReplayRouter
FE RRRequestHandler
FE RESTReguesiHandler
FE ReplayTest
= & Appl
QueueToQueue
=i ErmorHandlerLibarary
¥ Log
LI Administration Queue



The Integration Explorer
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Bl ker enforces a degree of isolation between message Flows in distinct execution groups

that they execute in separati

— <&
Properties: J =

Property

‘Accessible | Ev
Defined In ConfigManager

Rename

CE sample == Stop All Flows
I=i[Z=> Broker Resources | 3§ Remove All

Elg EaR

- ([# EDIM12.ba
fﬂ pager.bar
i LH scribble.ba
B--fg LocalProject

{ ' ule LocalDoma
va WM Explarer

Trace Modes All Flows
User Trace all Flows
J¥M Debug Port

Statistics All Flowes

DataPower All Flows

eployved

ask Completion Code

ask Update User

ng Description

ame

y lumber OF Subcomponents
arent

ocessor Archibecture

» WM Debug Port

L3

¥ lowDependencies

»r

[Last Updated: 13:54:47

D<>

27

Gl e w - IRl

WebSphere MQ Explorer - Content | & Message Broker Statistics Graph &0 |

& WBRKS_DEFALLT_BROIFR

(> Queue Manager Clusters
(Z= IMs Administered Objects

=i (= Brokers.

/¢ WBRKS_DEFAULT_BROKER

)@= wMQ Explorer Tests Data

CountOfinvocations:
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Statistics — technical monitoring

Possible outputs -
. . v Reporting Scope
—MQ(XML) by Pubish/Subscribe . Flow
—UserTrace * Integration Server
BIP2380/2381/2382/2383 Messages « Integration Node
—z/0S SMF « Domain
Type 117
subtype 1: Flow and threads
subtype 2: Nodes, optional terminals

Integration
Server

shapshot
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IBM Integration Bus System Architecture

Workspace
6 Message Flows
Message Dictionaries

Integration
Integration Management Messages Explorer
Toolkit Monitoring Profiles
XML Schemas

Policy Sets

=

External Repository

Integration Node(s

Administrative
Agent

Messages

.
.
SEssmmmEEEER

Filter Compute

-Mad.g>

Filter Node

ode /
\‘

Warehousing Node
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Appl

Target

2

Runtime
Platforms

b IBM AIX®

P Sun Solaris SPARC

P Sun Solaris x86-64

P HP-UX

> IBM z/OS®

> Windows 2012

> Windows Server 2008
b Windows 7 & 8.1

b Linux® (Intel) (Suse & RHEL)
P Linux on POWER®

P Linux on System z ®
b Ubuntu
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IB on z/OS

/s nnBRK IIB Address Spaces

s =
Control Execution Execution W ebSphere|User IMS OMVS ciCs DB2 RRS
Process group 1 group n MQ Process Region
Infra- Infra- Infra- uUss
structure structure structure
] m ain m ain m ain
bipservice DataFlow DataFlow wmaqi
m Engine Engine command
bipbroker
|:|D Threads Threads
biphttp
listener
-------- LE
Input
Nidde process

32

W arehousing Node

Filter T

Node Rules
/ Filter Node /ulpu[
‘Node




The Integration Node address spaces

=ERB - Carl z/0S - ToFlex.WS WebSphere MQ — O] ]|
Eile Edit ¥iew Communication Actions Wdincow I—"=-|p 11B control

e =) ] e e ] @

_________________ SER - C'—url Zz/ G ToFIex.WS

: =] 3

SDSF DA SYsS1 File Ed|t7 Wigw  Comrmunication  Actions  Window  Help

COMMAND TINPUT EEn| | o= ] e em S @2 1B control

HP JOBHMAME Display Filter Mi Pri Options Help
CSQ1IMSTR i1 -
CSQ1CHIHN 0. SDSF ULOG CONSOLE IBMUSER COLUMNS 44—
Co01BRK 4 COMMAND INPUT ===> g SCROLL ===

CSO1BRK 6 -D OMVS,U=CSQ1BRK

e o] BPXOD40I 06.13.06 DISPLAY OMVYS 899 o® XY 1B IntSrv (ExGroup)
000D ACTIVE OMI;S!(.DB) °

JOBNAME ASTID f® Pﬁﬁj STATE START CT_SECS

CS501BRK oo4 5030’221 .. 1 1WI-—-- 06.08.29 14.33

LATCHWAITPID= D=/L|S|‘fl[;[?/mqsi/U5ROM1/bin/bipimain bipser

=2EB - Carl z/08 - ToFlex.\WS : 14.33

Eile Edit “iew Communication Actions

W inic o Help

14.33

Bry| B o= |5 EEi| B &M
IBMUSER @ P390: />ps —-ef | grep CSO 1BR . o ® 100.50
CSQ1BRK 50397221 .E’? : 30 Afusr/lppsmgsisvSROM1/sblain DataF1l

insbipimain bipservice QBRIQ |’—‘|UTO 100.50
CSQ1BRK 65574 221 - BD¥:08:31 : bipservice CSQ1BRK AUT|U- TdO0O-000
0

CSQ1BRK 655775 65574 - B¥:08:50 : bipbroker CSQ1BRK

CSQ1BRK 50397224 1 O7F:09:26 7 H sfusr/lpp/mgsi/VHROM1 /b
insbhipimain DataFlowgngine 00001007 00002004

CSQ1BRK 65577 ’2.201. o0’y E} DataFlowEngine CSQ1BRK
eb5193470-fdoo-0000-pPO80-af32ab61lfbebs C efgL,IQI.l. LN Y

o e
OMYSKERN 16842796 65578 - 07:26:14 ttypeoOOO SO ||B IntSrv ( ExGroup)
IBMUSER @ P390: />
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What's different on z/OS?

The 1IB is essentially identical on all platforms as far as the facilities

and any APIs.
— Almost all flows run “as-is” regardless of the platform

lIB z/OS does benefit, however, from a few z/OS-specific
nodes for better exploiting z/OS:

— VSAM nodes for direct access to VSAM datasets

— QSAM nodes for direct access to QSAM datasets

lIB z/OS also leverages several other z/OS-exclusive features...

— z/OS is the only platform that can offer the highest levels of scalability and
high-availability by taking full advantage of
the z/OS Parallel Sysplex and WebSphere MQ
Shared Queue technology

— 1IB uses z/OS ARM feature used to auto
(re-)start in case of failure

— 2z/0OS RRS is used to ensure IIB transactionality

— Each integration server can leverage z/OS SAF (eg. RACF) security with
security per server.

— 1IB z/OS takes advantage of WLM and corporate business goals can be
assigned to Execution Groups

— 1IB z/OS makes full use of SMF for performance monitoring

Customers choose to run the IIB on z/OS typically when interfacing with host
34 data and/or when they require the best QOS only found on z/OS



lIB z/OS high-availability

» Any Flow in the
QSG can access
messages

= “Natural” load-
balancing based
upon availability

' ‘
» Any Flow can

g! recover messages

Integration Coupling Integration in case of an
Server - S outage
facility o ’

» z/OS ARM can
restart any stopped
component

35



Agenda

» What's an ESB?

= What is the IBM Integration Bus?
— Development
— Administration
— Architecture

= |IB on z/OS
— 1IB and IMS
— Who is using an IIB?

36



lIB & IMS — So how can they s

1.MQ Adapter

2.MQ-IMS Bridge

3.IMSRequest

4.SOAP/HTTP

37

ol
© 1S
0 B—P <
0

IMS Connect

VINLO

IMS




lIB & IMS Integration - Options Comparison
| @ o | @ oSt | @ MSReestol | @ sovRTP

Protocol

Middleware

[IB usage

IMS usage

Development —
IIB Side

Development —
IMS Side

38

Asynchronous, Symmetric

MQ IMS Adapter (“explicit”) as
ESS

MQ or JMS output nodes
MQ or JMS input nodes reply

IMS codes MQ API;
IMS BMP Trigger Monitor can
start the IMS Transaction;

100MB maximum message size;

Relatively easy — build MQ
messages, but need to correlate
replies, handles timeouts.

New IMS Apps using MQ API &
ESS.

Asynchronous, Asymmetric
(generally for IMS inbound)

MQ IMS Bridge (“implicit”) to
OTMA

MQ or JMS output nodes
MQ or JMS input nodes reply

IMS OTMA; GU to receive, IOPCB
or ALTPCB reply;

32K maxi segment size, but multi-
segment supported.

Relatively easy — Build MQ
messages with IIH header, but
need to correlate replies, handles
timeouts

Very easy — Based on IMS
standard API; no specific MQ dev.

Synchronous, Asymmetric (IMS
inbound only)

IMS Connect to OTMA

IMSRequest node

IMS OTMA,; GU to receive, IOPCB
or ALTPCB reply;

32K maxi segment size, but multi-
segment supported with
restrictions.

Easy — ICON message built by 11B;
no reply/request coordination

Very easy — Based on IMS standard
API; no specific MQ dev.

Synchronous (generally),
Symmetric

IMS Connect to OTMA, prereqs
IMS SOAP Gateway

SOAPRequest, SOAPReply and
SOAPInput

IMS OTMA,; GU to receive, IOPCB
or ALTPCB reply;

32K maxi segment size, but multi-
segment supported with
restrictions.

Easy — build SOAP message;
industry standard;

Relatively easy; need converter
routines (easy with RDz).



lIB & IMS Integration - Options Comparison, cont’'d

_ @ MQ Adapter © MQ-IMS Bridge @ MS Request Node @ SOAPIHTTP

Transactionality

Security

Performance

Scalability & HA

39

Splitin 3 UOWSs: one in IIB
request (MQ, etc.), one in IMS,
one in lIB reply (MQ, etc.). RRS
used for IIB trans.

Classic MQ security;
Encryption with MQ Advanced
Message Security product (AMS).

In a message driven environment
MQ forces a Close/Disconnect
and Connect for each message —
Need IMS preload; a lot of
processing if trigger “all” with
standard trigger monitor.

With MQ SQs for HA & scalability.

OTMA CMO0 and CM1 support;
Splitin 3 UOWSs: one in IIB
request (MQ, etc.), one in IMS,
one in lIB reply (MQ, etc.).

Userid in MQMD IMS Security
based on it;

Support of encrypted message by
IMS Apps.

Performance tests (see MP16 and
MP1J support packs). show >
1000 tx/sec. Can cause
significant IMS logging.

With MQ SQs for HA & scalability.

OTMA CMO0 and CM1 support;

No 2PC support (today);

1B tran can cover MQ+DB2, but not
IMS transaction work.

ICON SSL support if needed;
Single userid/psw from Dbparms or
Propagation ID/psw / message;
Encrypted message by IMS apps.

No problem reported
IMS 13 perf: 100K tr/sec!!

With multiple port per ICON
With multiple ICON & Sysplex
Distributor.

1B tran (RRS) can cover MQ+DB2,
but not IMS transaction work.

SSL support if needed;; WS-
Security supported by IIB.

No figures available, but likely less
performance than alternatives
presented here.

With multiple port per ICON
With multiple ICON & Sysplex
Distributor.
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A few IIB customers that presented their stories at
InterConnect2015...Perhaps you’'ll be the next?

",‘Uotnrarttlm B.”LD a-etna &

Aer Lingus

Walmart ='< [2CC_ YES /
urange l . EXPERIEMCE DMR EXPERTISE

emblemieaty UG m
Deloitte.
National

Did you know that many of the largest financial institutions in
Germany, France, UK, France, Italy, Spain, USA, etc. are using
the 11IB (WMB) on z/OS today?
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“A large financial company in Australia”

= One of the largest financial companies in Asia-Pacific is using the Broker for
many years on z/OS.

= Broker used for many different applications, and notably as a common
Integration interface for Internet and Mobile banking.

= Steady prime-time sustained Broker transaction rates exceed 1.1 million
trans/hour (> 300 trans/second), with higher peaks spread over 2 x LPARSs.

= Upstream queries are going to IMS, over MQ adapter.
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Swedbank @@

= One of the largest banks in Sweden, and running
the WMB for many years.

= Swedbank used to run WMB on Distributed
platforms, but migrated to z/OS in 2009. The
preferred z/OS for its QOS (HA, scalability,
stability, backup, management, etc.).

= Over 150 flows are in production today, and more
are on the way.

= Most requests are arriving to WMB via MQ or SOAP/HTTP, and then Interfacing to
IMS “upstream”. The WMB is seen more and more as the primary “service provider”.

= Most new development is exploiting Java on z/OS; exploiting the speed and economy
of Java on the mainframe.

= Swedbank is leveraging MQ Shared Queues.
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= Norway’s largest financial services group, and running WMB for many years
on z/OS for multiple projects.

= Broker flows accept multi-
channel requests (ATMs,
Net banks, mobile, etc.), many
via raw TCP nodes.

= Peaks of 200 MQ msgs/second, x| i
using MQ-IMS Bridge.

= IMS outbound flows also via MQ Adapter.

Broker MQ IMS

= Broker also used for high-value payments platform and SWIFT interfacing. !
44



Summary

= Universal Enterprise Service Bus

— The IBM Integration Bus supports a wide range of different data formats, protocols
and transformation “languages”

Simple & Productive

— 1IB provides a complete interface for defining, modifying and routing data

Dynamic, Managed & Secure

— |IB allows the creation of dynamic and governed solutions

High Performing & Scalable
— 1IB provides a platform and technology neutral connectivity option
IMS-ready
— Running today with rich, effective IMS interfacing
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And how about I1IB v107?

= Flexible MQ topologies
— Much more flexibility in IBM MQ usage

— The IIB in many cases can now directly use 0-N queue managers; MQ is no
longer a pre-requisite for IIB (note: for the moment, however, still required on
z/OS)

= Big emphasis on simplifying development, attracting development communit

— Significantly smaller footprint (1GB)
— Very fast install (a few minutes)

1IB v10
announced
and GA 13
March 2015!

— Richer unit test environment, regression testing
— Externalized policies for runtime properties
— Real shared libraries

— New generators for JavaScript and REST interfacing
46



Backup
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QSAM nodes 2

SYS1.README
CARL
M IKI
KIM

<Fil eAdapter>

= <Fil ename>SYS1. README = ==
I|>|E__<Action>OPEN</Acti0n> | Tay E’}'_?,LCLOSE L KIM S MK CARL — OPEN }_'DI_|>|D
IM

</ Filename> amnn
</ FileAdapter> _  qus®**"

e
\unstt

* Nodes work with se

senerate debug data: IFuII ;I IeDeIete, FI IeRename
ame of trace File: I FileRead.krc
° Su pportPaC IAll’ IE rI\‘Input datta encoding: I 785
. . Input data CoSI0: | 500
° Slmple’ Stralght-for‘ Add MOMD to data message: | DUt message to the node

* FileRead: the
* FileWrite: the o | emue | ceeeen | pCelved

* Not an “input” node; the QSAM nodes are called synchronously within the flow
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VSAM n Od eS w Additonal IBM VSAM nodes

e Suite of 5 nodes to perform operations on VSAM Files > vsaMInput
> VSAM Input Node E VSAMRead

ea
» VSAM Read Node E WS AMYrite

rl

» VSAM Write node .
> VSAM Update node B vsAMUpdate
(G vSAMDelete

» VSAM Delete node
e VSAM file support: KSDS, ESDS, RRDS, KSDS_PATH, ESDS_PATH
e SupportPac IA13, level 3 (product extension), only available on IIB for z/OS

e Set parameters in node properties, or via control message

/

/Blah blah, blar
L Blah, blah, blah
| \ \ | :I S —
m .......................

FileName Position RecordDescriptor

UserData 'H'SA.MII"IIJ_.It I I I I

[status]

SuccessfulRecords UnsuccessfulRecords

‘ VSAM Request

( VSAMInput Node Properties - VSAMInput m‘ | |
‘ FileN amel ‘ Pcsmon|

UserDala‘

RecordDescriptor

- Basic Basic
Advanced

-+ Default Default File Mame | /HLQ.VSAM.KSDS'
- Request

- Result

OK I Cancel Apply I
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CICS node

» Synchronous call within a flow to a CICS transaction

* Simple interface with parameters pre-set on node or via input message
* COMMAREA and Channel support

*Works in 2-tier (1IB -> CICS) or 3-tier (IIB->CTG->CICS)

|] § | g = o D—ra@a_______—ﬂc* e o g | T “%

“ICSReq In Prepars COMMAREA Showe an 5':‘.'5|Dg “‘CfCS Request "T;ace_postCICSReq Make =ML CICSReq Cuk

fea,

"y
Tea,
]
o]
a,
e,
* u,y
. "y
.* Tua
a,
o]
a,
e,
.
LT

L]
4F CICS Request Node Properties - CICS Reqguest @

i% Basic

Adwvanced
Errar
CICS Mebwork applid™* CICSACER
Default stwark Appi |
Description 105 Program Mame® | weCsCUST

Use message location For Program Mame [

CICS Program Mame location in tree |

CICS Userid* | Farkas

Lse message location For CICS Userid —

CICS Userid location in tree |
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IMS Node

s
= IMS Request node

— Allows message flows to call IMS transactions and handle responses

— Typical scenarios include Web Service->IMS, File->IMS, SAP->IMS...

— Provides high performance, synchronous, multi-platform access to IMS

— Complements MQ IMS Bridge and IMS Web Services currently accessible via Broker

= Synchronous invocation of IMS transactions and comm ands

— Supports a broad range of IMS facilities - ’ F‘
) . l—l =% IMS
«MPP, BMP and Fast Path transaction regions Gete - _— DI Sl ﬂg e

*Commit mode O, 1

»SyncLevel NONE, CONFIRM N

»Single and multi segment IMS messages =8 F
archive IMS response

= Exploits IMS TM Resource Adapter
— Delivered built into 1IB, no extra cost/install/customization required
*|MS Connect is required, but free of charge with IMS
— Configurable Services allow operational control of IMS connection configuration



v9: Decision Management (ODM) support

Provide business insight during integration data flows

» e.g. intelligent decision making; score then action in-flight request based on a

business rule

» User creates (e.g.) if-then-else rules using tool of choice (Excel, Word, Eclipse...)

» The bus acts on these rules in flow, e.g. for business level routing

New Decision Service node

» Identifies inputs to business rules from in-flight data
= e.g. the customers order from whole request
= e.g.the item price from key fields...

» Invokes the built-in rule engine to perform business logic

Create rules directly inside Integration Bus toolkit

» Automatic package & deploy with integration assets

» Dynamically reconfigure business rule using configurable service policy
» Optionally refer to business rules on external ODM decision server

» Exploit separate full ODM Decision Center for BRMS scenarios
Embedded rules engine for high performance

» Ruleis executed in the same OS process as integration data flow

» Rule update notification ensures consistent rule execution

» Optional governance of rules through remote ODM Decision Center
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Decision Service

*RetailDiscountFlow.msgfl (@ Order.xsd (@ SampleOrder.xml W

Author the rule(s) that will make up your decision service.
Use CTRL+SPACE to bring up the content assist available for rule authoring.

~ Rule 1

l:i.f the total cost of]'the customers oxrder| is more than 100
then set the discount=——f =T er= = der' to "10%";

else set the discount of 'the customers oxrdex' to "0%";

Rule sequence

2 ﬁ Patterns Explo | = O
Eo 6~

Application Development Blew..|

- MyRetailipp
- Flows
EHEl My RetailFlow.msgflow
2 E=E Decision Services

|Le MyRetailDecisionService.rule |




v9: IBM Integration Bus modes

" Integration Bus for z/OS

Capabilities Standard Capability Advanced for
mode z/0S
($xxx / VU) ($yyy /VU)

C T

Standard
Scale mode

Basic ($xxx / VU)
Capabilities

P P . Standard Standard Limited -  Full

Capabilities available by Edition Express Ses Advanced Capacity Capacity
Scale CaEEbIIItV

——

mp mp z/OS mp z/0OS mp z/0S

z/0S only: QSAM/VSAM files, SAF/RACF, MQ Shared Queue - - ° - . - -

Windows only: Microsoft .NET integration ° ° - . - ° -

Multiple execution groups (isolated bus applications), unlimited
scalability

Web Standards connectivity (HTTP, SOAP, REST, JSON...) **
Java connectivity and database (JMS, JDBC, custom)

MQ connectivity including MQTT and high performance pub/sub **
Graphical mapping and XSL

Flow Control (Input/Output/Flow/Route/Trace/Throw/Timer)
Email, File and (S)FTP connectivity

Third-party / user-defined connectors

BPM Support (SCA)

WSRR Support (RegistryLookup, EndpointLookup)

CICS node, IMS node **

Built-in Application Adapters - SAP

Built-in Application Adapters - Siebel, Peoplesoft, JDE
Managed file support (MQ MFT, Connect:Direct, FileRead)
SQL (Compute, ODBC Database), CORBA

Advanced security processing (SecurityPEP)

® 0 0 0 0 0 0

® 0 ¢ & 0 0 0 0 0

e 0 & & 0 0 0 0 0

* & 0 0 0 0 0 0 0 0
* & 0 0 0 0 0 0 0 0 0

Advanced processing (e.g. aggregation, collector, (re)sequence)
Decision Services (Business Rules)
ESQL programming (Compute)

Notes: (1) = “for multiplatform” offering (supported on Windows, AIX, Linux) (2) Connectivity with CICS, IMS is also supported via MQ and Web services
"S (3) SAP adapter can be added t0 Standard Scale mode vis an add-on adapter license



v10: Flexible MQ Topologies

Provide more flexible topology options for MQ access
— Many benefits include simplicity, scalability, availability & migration |Bl |BZ |BB

— Relationship evolves to the same as other resource managers — i.e. optional

— Multiple Buses connected to a single Queue Manager
— Corresponding updates for commands, CMP & Admin tools Ql\/l

Automated installation simplified
— MQ resources will not be installed at the same time
— Reduces dependency management I BB
— Simplifies cloud-based installs A

— If MQ is installed, then IIB will detect this and configure appropriately |Bl |BZ {:j;a

IB now supports Local and Remote queue managers v
— Allows IB to be remote from its queue manager
— Works with single MQ IB support to further simplify MQ topology QM
— Many other internal features within 1B can exploit this flexibility p—

Many MQ Node related Enhancements Local N
— Input node supports multiple input queues, both local & remote queue managers
* |ncludes easy-change policy based control of sources

N
or 4—;
Remote /

» Also applies to MQGet and MQOutput/MQReply nodes
— Many other MQ node enhancements in pipeline: PubSub, Request/Reply... |:| - - 5

When a queue manager is not available... —euest— D[ )
— Some features require MQ e.g. aggregation nodes, XA coordination, SAP Nodes |j -—>
5500IIector nodes, etc.



v10: Unit Test and Regression Test

= Improved Facilities for Unit Test and Regression Test

— Simple to understand, fix and re-factor behaviour during I,,?Sftlosvlv“ste ZTOOtal gass SFa” ;;rcem
development Your flows 50 48 2 96
= Valuable, foundational first use cases i BenServicel & | =l
— Observe data passing through a flow BeteniieianS R pemiingti iz Smpane e
— Capture these data in “test case” ﬂ[bzi:—“];}g —H[ Capture test message data for creating a test
— Build regression suite from test cases Input Mapping Output

— Save data to test case

— .ibtest contents to define input (source) request and expected
output (target) response. Collected into unit test library for
subsequent execution

= Regression Testing
— Compare the actual data with previously captured test case data
— Regression runs set; aggregate reporting

= Exploits REST/JSON API
— Initial experience will be developer tools
— APIs are foundational for bulk operations
— Tools Integration with Jenkins, Maven, Ant, Hudson...
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v10: Shared Libraries

= Major features introduced in V8 and V9
— Enhanced to fulfil most popular user requests
— Libraries can now be shared across multiple applications for a broad range of assets
— Sub-flows are now independent artefacts, significant storage reduction, consistency

a ProcessSale
= Shared Libraries C RO emagfion
— Libraries can now be referenced by one or more applications + [ feferencen tibreres
= Libraries deployed independently of applications — “shared”! 4 [& Warehouse
= Applications will not get “own copy” O ehousemsgtion
« Libraries can still reference other libraries et
— Shared Library is the default library type < B e tions
— Assets in multiple libraries within application are shared < (B fefen et brartes
» Notably schemas, also Maps, ESQL, Java, PHP etc - c":‘;a;i‘li::’;;nmn;

= Shared Library Restrictions
— Most notable restriction is that schema imports cannot occur across shared libraries

= Same for PHP, XML, XSL and other cross library source imports
— Subflows but not message flows are allowed in shared libraries, other minor subflow

restrictions Appl Shlibl Shlib2
— Minor restrictions for ESQL (e.g. empty schema)  |[ Sch3.xsd | Schi.xsd I Sch2.xsd
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v10: Java Script API

= Web APIs are popular technology for simplified access to integration
— Particular applicability in mobile, browsers, and node.js program scenarios
— New feature allows Integration Bus service to be invoked via Web API
— Builds on existing IB mobile features and service definitions

= Start from new or existing service
— Design the IB service, creating API is single click
= REST/JSON binding generated automatically
= JavaScript client, documentation likewise

= Access JavaScript and documentation from URL
— Point browser at IB node to retrieve assets!
— Can program via HTTP GET if required

BenServicel » €« — C [ localhost7800/BenServicel
BenServicel () BenServicel . - -
b SOAB/LITTP Bindin ¥ operationd Javasaiprd Integration Service: BenServicel
I+ JavaScript Client API R »
Generated JavaScript “Client API
Error Handlers This integration servic . . . W ”
- Coding example invoking generated “Client API
Eailure
—| SOAP /HTTP
Catch JavaScrig , ) /
JavaScript Client APT
Timeout E———
Basic

58 Advanced Path suffix for URL* /BenServicel/json/*




