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J2EE Connector: Topics

= |Interaction with Enterprise Information Systems (EIS)
= J2C Architecture

= J2C Components

= WebSphere 4.0 support for J2C

= Sample code
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Connecting to EIS - Past

Custom Adapter 1

Application 1

Application 2

Custom Adapter 2

No Standard API

Application 3 /
pplication Custom Adapter 3

-

Provided by EIS vendor

Examples of EIS:

CICS, IMS, SAP, Oracle ERP

I
—

EIS 1

EIS 2

» Complexity of integrating heterogeneous EIS
» No standard

» Vendors use vender-specific architecture to provide connectivity between application
servers and EIS

» Acronyms Demystified:
» EIS - Enterprise Information System
» CICS - "Customer Information Control System"
» IMS - "Information Management System" - IBM's first database system.

» SAP - "Systems, Applications and Products in Data Processing"
» ERP - "Enterprise Resource Planning"
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Common Connection Framework Architecture

J2EE Server Runtime
Common Adapter | EIS
Application 1 for the EIS CICS (CICS)
Application 2 > Standard Common Adapter EIS
API for the EIS IMS (IMS)
Application 3 t Common Adapter
for the EIS SAP EIS
Included with WebSphere (SAP)
Benefits: t
- Common Client API Provided by EIS vendor
7 Common EIS Adapters or Third Party vendor
IER,

» "The original CCF was an IBM technology developed by the Visual Age for Java group,
subsequently incorporated into the Java standards" - as J2C.

» www-4.ibm.com/software/ts/cics/library.ts390/vol1iss11/artical 7.html
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J2EE Connector Architecture (J2C)

J2EE Server Runtime
J2EE Resource Adapter - EIS
Component for the EIS CICS (CICS)
Common
J2EE » Client Resource Adapter - EIS
Component Interface for the EIS IMS (IMS)
API
J2EE
Component t Resource Adapter || _ EIS
for the EIS SAP
Included with WebSphere (SAP)

f

Provided by EIS vendor
or Third Party vendor

» The J2EE Connector Architecture, or J2C is not part of the J2EE version 1.2 specification.
J2C is part of the J2EE version 1.3 draft.
» This is one of the added value features of WebSphere 4.0.

» J2C is similar to the Common Connector Framework, implemented for the Java Platform.

» J2C provides specialized access to Enterprise Resource Planning (ERP) and mainframe
systems such as IBM’s CICS and IMS.
» J2C simplifies access to diverse back end Enterprise Information Systems, or EIS, by
providing a common client interface API.
» Applications can be coded to this single interface, rather than having unique interfaces
for each back end system.

» The link from the common client interface is a Resource Adapter provided by the back end
system vendor, or a third party.
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Java 2 Connector

m J2C 1.0 is part of J2EE 1.3 spec
» Implemented in WebSphere V4.0 AE as Technology Preview

= A standard architecture for connecting J2EE
components to heterogeneous EIS

= Benefits:
» Simplifies the integration of diverse EIS

»Each EIS requires just one implementation of the J2EE
Connector Technology.

= J2C Components:
» Resource Adapter
Supplied by EIS or third party vendor
» Common Client Interface
Packaged with WebSphere V4.0

» Same implementation is portable across all compliant J2EE servers.
» EIS vendors no longer need to customize for each application server
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J2C: Resource Adapter

= Provides connectivity between J2EE Component and EIS

= Plugs into an application server

= Collaborates with the Application server to provide
important services
»connection, transactions, security, etc.

= Stored in a .rar (Resource Adapter archive) file

L N\| —

Common
. J2EE Client Resource Adapter >
omponent [S=1 o o for the EIS EIS

— N__

» A resource adapter is similar to a JDBC driver.
» Through a standard API, the adapter provides access to a resource outside of the J2EE

server.
» It is written not by business application developers, but by middleware software

developers.

» Example of EISs include ERP (Enterprise Resource Planning), mainframe transaction
processing, database systems, and legacy application not written in the Java.

» Each EIS requires just one implementation of the J2EE Connector Technology.
» Same implementation is portable across all compliant J2EE servers.
» EIS vendors no longer need to customize for each application server
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J2C: Resource Adapter Details

= Two types of APl implemented by a Resource Adapter
» Application API
defines the API through which a J2EE component accesses the EIS.

»System API links the Resource Adapter to J2EE server services
Connection, transaction, security, etc.

WebSphere Runtime
J2EE Container
Common |4
JEE | Client [P
Component

licay;

10,

Interface ‘W‘
API

Resource -
Adapter for
Container *W
Services

EIS
the EIS
» A resource adapter is similar to a JDBC driver.
» Through a standard API, the adapter provides access to a resource outside of the J2EE
server.
» It is written not by business application developers, but by middleware software
developers.
» System Contract for Resource Adapter

» Connection Management Contract
» Allows App server to do connection pool to an underlying EIS
» Transaction Management Contract

» Allows App Server to use a transaction manager to manage transactions across
multiple resource managers
» Security Contract

» Supports for a secure application environment, which reduces security threats to EIS
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J2C: Common Client Interface (CCl)

o

-

¥
L >
. ‘. Lo

= CCI API provides access from J2EE components to an
EIS through a Resource Adapter

» Simplifies writing code to connect to an EIS's data store

»J2EE components interact with CCI only - not directly with
Resource Adapter

J2EE
Component

N\

Common
Client
Interface
API

Resource Adapter
for the EIS

EIS

N

» Supported by most J2EE compliant EIS vendors
» It will become the standard for J2EE enterprise application connectivity.
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IBM WebSphere Application Server V4.0

WebSphere V4.0
J2EE Connector
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WebSphere V4.0 J2C: Support |

= Basic runtime support based on Proposed Final Draft of
the J2EE Connector Architecture spec

= |nstallation, configuration, management of Resource
Adapters
» Through Admin Console GUI

= |nstallation of J2C CCI layer runtime

»Separately installable entity
http://www7b.boulder.ibm.com/wsdd/downloads/jca.html

= Support use of IBM one phase commit (1 PC) Resource
Adapters
»HOD, CICS, IMS - available in separate packages

= Support use of 3rd party 1PC Resource Adapters
»SAP, JDEdwards, PeopleSoft - available in separate packages
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WebSphere V4.0 J2C: Support ..

= Connection Management
» ConnectionManager implementation
» ConnectionEventListner implementation
» Pool Manager implementation

= Transaction Management
» Satisfied by JTA implementation
» Connection sharing will be assumed within global transactions
»CCl local transactions

= Security Management

= Logging and tracing support for Resource Adapters
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Page 381 of 401

WebSphere V4.0 J2C: Configuration

= Two configurable objects in the Admin Server
» Resource Adapter

Represents the library that supplies implementation code for connecting
applications to some EIS

»Connection Factory

Represents the configuration of a specific connection to the EIS supported
by the Resource Adapter

= WebSphere Administrator role:
»Defines the Resource Adapter

Resource Adapter

» One or more Connection Factories associated with the
= Application code:

JNDI lookup

» Requests a connection from the Connection Factory through

ConnectionFactory connects the Application to the Resource Adapter
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- ¥ WebSphere Advanced Administrative Conzole
Console View Tools Help

& o6 U|xE %

[=1dg WehEphere Administrative Domain I Name
-3 Wirtual Hosts |
-0 SemerGroups
=62 Modes

= ModeMame

B2 Application Servers

57 Default Server
E}-% WyBank Server
----- 2 Installed EJB Mo
P e 2 Installed Web Mo
w80 Generic Servers
[—]D Enterprise Applications

21 sampleApp Description:
3 EJB Modules
02 Web Modules
=21 MyBank Application
-3 EJB Modules Archive file name: *cicsecirar
------ 2 Web Modules
=B Reso

-1 JDBC Providers

=8 Sample DB Driver
~-f2 Data Sources
Javantail Sessions
[ | T

General | connections | Advanced | Modes |

Narne: *CICS Resource Adapter

Adapters
[0

EIF'_'I J2C Resource
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WebSphere V4.0 J2C: RA Properties GUI

Create a new

¥ J2C Resource Adapter Properties
Resource General | Connections | Advanced | Nodes |
Adapter Marme: *|c1CE Resource Adapter
Description:
Archive file name:w N
Resource /
Adapter
Archive File
oK | Cancel |
cicseci.rar (Resource Archive file for cics remote gateway connector)
£ E5Fe
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WebSphere V4.0 J2C: RA Properties GUL...

¥ J2C Resource Adapter Properties

General Advanced' NDdESl

Custom connection properies:

Mame Description Diata Type Walue
ServerSecurity| {OPTIONALIFully Glualified Class... [java.lang. String
TraceLevel  |[(OPTIOMALIThe level oftrace to b...[java.lang.Integ. ..
KeyRingPas...|The Password far the KeyRing Cl... |java.lang. String
PaortMurmber  [The port numberthe gatewayis li... [java.lang. String | 2006
Connection... [The URL ofthe CICS Transaction...|java.lang. String
ClientSecurity |{OPTIONALIFully QGualified Class... [java.lang. String
TranMame  |The Transaction name for progra... |[java.lang. String
TPrHMame The TPK id far programs to run u... |java.lang. String
Passward A Password for the UserMame iava.lang. Btring
UgerMhame A userMameto access CICS Re... [java.lang.5tring
Serverblame |The CICS Server as defined inth... |java.lang.String
KeyRingCla... |Fully Qualified Class containing t.. [java.lang. String

Editable properties of
Resource Adapter

ok I Cancel Help

» These properties will be propagated to the Connection Factory objects as they are created.
They are not editable at this point, but they will be in the Connection Factory.
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Read only attributes.

Indicates the
capabilities of
Resource Adapter

“Wendor properties:

Property Narme

Yalue

wendorMame

connectionlmplClass

com.ibm.connector? cics. ECIConnect...

managedConnectionFactory..,

com.ibm.connector2.cics. ECIManage...

specyersion

Proposed Final Draft 1.0

connectionFactordmplClass

com.bm.connector? cics. ECIConnect...

cannectioninterface

javaxresource.cei.Connection

eisType

CICS

displayMNarne

ECIResourceAdapter

reauthenticationSupport

true

connectionF actordnterface

javax resource.cei.ConnectionFactony

transactionSupport

¥a_transaction

[version

4.0.0 Beta

line adartar licancaBammiran

trio

L

C = |

Cancel Help
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WebSphere V4.0 J2C: ConnectionFactory GUI

¥ J2C Connection Factory Properties

|| Advanced | Connections |
Marne:

*[cics Connection Factory JNDI lookup used by
JNDI hinding path gis/myECIConnection

j Application
Description:

J2C resource adapter: *CICS Resource Adapter

Ok I Cancel Help

code to access EIS resource
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Connection pooling

attributes Connection pooling
Cannection timeout: |u milliseconds
Maximum connections: |u connections
Minimum connections: |u connections
Reap time: |u seconds
Unused timeout: |u milliseconds
Poal name: |F'OOLN.»’3\ME
Subpoal harme: |[SUBPOOLMNAME

Ok I Cancel Help

» Connection Timeout (J2C Connection Factory)

Number of milliseconds after which a connection request is determined to have timed out and a ResourceAllocationException is
thrown. The wait might be necessary if the maximum value of connections has been reached (MaxConnections). This value has no
meaning if the maximum connections property has not been set.

If the connection timeout is set to DEFAULT_CONNECTION_TIMEOUT, the ResourceAllocationException is thrown immediately after
the pool manager determines that the maximum number of connections has been used. If the connection timeout is set to
DISABLE_CONNECTION_TIMEOUT, the pool manager waits until a connection can be allocated. (In other words, it waits until the number
of connections falls below the maximum connections).

» Maximum Connections (J2C Connection Factory)
The maximum number of managed connections that can be created by a particular ManagedConnectionFactory. After this number
is reached, no new connections are created and either the requester waits or the ResourceAllocationException is thrown. If maximum
connections is set to DEFAULT_MAX_CONNECTIONS, the number of connections can grow indefinitely.

> Minimum Connections (J2C Connection Factory)
The minimum number of managed connections to maintain. If this number is reached, the garbage collector will not discard any
managed connections. Note, if the actual number of connections is lower than the value specified by the minimum connections settings,
no attempt will be made to increase the number of connections to the minimum.

» Reap Time (J2C Connection Factory)

Number of seconds between runs of the garbage collector. The garbage collector discards all connections that have been unused
for the value specified by the unused timeout.

To disable the garbage collector, set the reap time to DEFAULT_REAP_TIME. Another way to disable the garbage collector is to set
the unused timeout to DEFAULT_UNUSED_TIMEOUT.

» Unused Timeout (J2C Connection Factory)

Number of milliseconds after which an unused connection is discarded. Setting this value to DEFAULT_UNUSED_TIMEOUT
disables the garbage collector.

» Pool Name (J2C Connection Factory)
The name used by the pool manager to group managed connections created by different ManagedConnectionFactories. The pool
name, together with the subpool name, is used to provide usage statistics for billing, licensing, and other such activities.
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C Connection Factory Properties

General | Advanced Connections

Mame Description Data Type  |Walue
SemwerSecu... [(OPTIONALIFully Gualified Clas... |java.lang. String -~

KeyRingPa... [The Password for the KeyvRing ... [java.lang. String
Pottumber |[The part numhber the gateway is. .. [java.lang. String [2006
Cannection... [The URL afthe CICS Transacti... [java.lang.String
ClisntSereribel(CRPTIORAT Foll Dinalified Clac ligea lann Strinn ;I

Marne: Tracelevel

Description:  (OPTIONAL)The lewel of trace to be output to
the Serwer Trace Log. Range 0-3. O=0ff,
l=exceptions, Z=l+entryfexit, 3J=Z+debuy

Data Type:  java.lang.Integer

Value: [

Ok I Cancel Help
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WebSphere V4.0: J2C Future Direction

= Future Directions
» Final Implementation of J2EE/CA 1.0 spec
» Two phase commit connectors
»J2EE 1.3 and EJB 2.0 enhancements
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IBM WebSphere Application Server V4.0

Appendix:
CCl Code Sample
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J2C: Interaction with CCI

= To access an EIS from a J2EE component:
» Lookup the ConnectionFactory for the resource adapter

»Create a Connection object to the EIS using
ConnectionFactory object.

Connection object represents the actual connection to the EIS
Used for subsequent interactions with the EIS

Connection properties (like user name, password, etc.) are passes via
ConnectionSpec object
» For each operation needed on EIS, create an Interaction,
defined by an InteractionSpec
InteractionSpec specifies EIS data and operations

»Create Record instances for transferring data into or out of the
EIS function

»Perform the desired function (Interaction.execute(...))
» Process output and close the connection
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J2C: CCI Input/Output Record

= Steps to pass Input and Output parameters to EIS
function:
» Create InputRecord to map the IN and INOUT parameters
» OutputRecord maps the OUT and INOUT parameters.

» Each element of an input or output record corresponds to a
parameter of the EIS function in the same order

InputRecord iRec el e2

/Stored_procedureX( IN, OUT, INOUT)

|

OutputRecord oRec | €1 e2

Procedure in EIS
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J2C: CCI Sample Code - get Connection

import javax.resource.cci.”;
import javax.resource.”;

// JNDI lookup on ConnectionFactory
InitialContext ic = new InitialContext();

cf = (ConnectionFactory) ic.lookup ("java:comp/env/eis/EISConn");

// Create Connection object
// Used for subsequent interactions with the EIS

ConnectionSpec spec = new CciConnectionSpec(user, password);
con = cf.getConnection(spec);

Properties passed to Connection via Spec

Connection Object - connection to EIS

I
!
i
@
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J2C: CCI Sample Code -Interact with EIS

// Create Interaction and InteractionSpec objects For each operation on EIS,
Interaction ix = con.createlnteraction(); «a—— create Interaction
CcilnteractionSpec iSpec = new CcilnteractionSpec();
iISpec.setSchema(user); - )

. —______ Specifies EIS data, operations
iSpec.setCatalog(null);

iSpec.setFunctionName("COUNTCOFFEE");

// Create In put record object Specifies all Input and InputOutput data
RecordFactory rf = cf.getRecordFactory();‘/
IndexedRecord iRec = rf.createlndexedRecord("InputRecord");

// Execute (will execute the proc COUNTCOFFEE in the EIS)
Record oRec = ix.execute(iSpec, iRec);
Output Execute
// process Output and Close connection
Iterator iterator = ((IndexedRecord)oRec).iterator();

\ Iterate thru' output

I
'
I
@
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J2C: Transaction options

= Container Managed Transaction
»Global and can span multiple resource managers
= Bean Managed Transaction
»Must handle its own transaction

» Use LocalTransaction interface methods to handle local
transactions

»Managed by the EIS Resource Manager
»Within your code:

Obtain a reference to a local transaction context

+LocalTransaction transaction = con.getLocalTransaction();

Use the Transaction API: begin(), end(), commit(), rollback()...
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