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Notes:

Performance is in Internal Throughput Rate (ITR) ratio based on measurements and projections using standard IBM benchmarks in a controlled environment. The actual throughput that any user will
experience will vary depending upon considerations such as the amount of multiprogramming in the user's job stream, the I/O configuration, the storage configuration, and the workload processed.
Therefore, no assurance can be given that an individual user will achieve throughput improvements equivalent to the performance ratios stated here.

IBM hardware products are manufactured from new parts, or new and serviceable used parts. Regardless, our warranty terms apply.

All customer examples cited or described in this presentation are presented as illustrations of the manner in which some customers have used IBM products and the results they may have achieved.
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This publication was produced in the United States. IBM may not offer the products, services or features discussed in this document in other countries, and the information may be subject to change
without notice. Consult your local IBM business contact for information on the product or services available in your area.
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All statements regarding IBM's future direction and intent are subject to change or withdrawal without notice, and represent goals and objectives only.
Prices subject to change without notice. Contract your IBM representative or Business Partner for the most current pricing in your geography.
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Leveraging Applications and Data
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IMS and Java

¢ |MS Client for Java
-Applet
- Application

e IMS Connector for Java
- Application
-Serviet

o IMS Java Classes
- Application
-Serviet
-Enterprise Java Bean
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IMS Connect

S/390 or Zseries

[F

0S/390 or Z/OS
TCP/IP
IMS
. IMS
IMS Client for Java C t
onnec TRAN
IMS TCP/IP Client : XCF JloTMA
— User Exit
TCP/IP
IMS Connector for +— | P User Exit R
Java y DATA
Any TCP/IP
Client
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IMS Connect

Sockets - Basic Flow

CLIENT (transaction socket)

IMS CONNECT

Connect

Send IRM(Commit-then-send, sync(CONF))
Send LLzz trancode data

Send EOM

Receive - receive committed output msg

ACK
Disconnect )
Commit-then-send flow

request confirm
—r ACK

Close socket

Connect

Send IRM(Send-then-commit, sync(CONF))
Send LLzz trancode data

Send EOM

Receive - receive uncommitted output msg
ACK

Receive - receive RSM message indicating
successful syncpoint

Disconnect

Send-then-commit flow

Send msg and
- request confirm T

Close socket

© IBM Corporation 2001
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IMS Appl

— p| Process msg |—p

<— Send msg and |-g——

ACK
Schedule tran

Syncpoint
send output
Deq msg

Non-conv. txn

GU, IOPCB

ISRT IOPCB

—p»| Process msg —Bt

"""" - ACK| -
™™ send RSM msg

ACK
Schedule tran

Send output
wait for ACK
Syncpoint

Non-conv. txn

GU, IOPCB

ISRT,IOPCB
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IMS Client for Java

http://www-4.ibm.com/software/data/ims/about/imstoc/download/imstocfixes213.htm

KUY0102 - 54887,012,649

Client i System 390
Java
Virtual Il I IM
‘ Machine M S
S ™
' R . C C
Java TCP/IP Cl\l) O
Internet ' X
poriey "1 v || -
Application e [lF]a E
I
Java Functions C
1) Converts IMS transaction T
input/output to Java Frames HWSSMPLO IMS MPP or
2) Communicates with IMS . .
User Exit BMP Application
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IMS Client for Java...

INFUT DATA OUTPUT DATA

Hostkame yourHost j Part (@ 3499 TRAM . RC =
Transaction  [vourTran =] O 9008 woo: | RS =
Client ID clentD »|  DataStorelD  |DsName0t x| SUTPUT -
SAFID SAFUsD x| GROUP =l TEAT
Sync Lewvel MOME j Commit Mode |1 - SEND THEN COMMIT j
Password Socket Type 1 -PERSISTENT SOCKET ~|

PART ANSEOC 0 ]
Input Text

L LId 5 ;Ij

Send ‘ Recene ‘ Ack ‘ Hack ‘ Resume Tpipe Send Onhby ‘ Disconnect ‘ Close ‘
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IMS Connect
Asynchronous Output

¢ Remote client environment
- Retrieval of messages is a client application responsibility

- Client program must be written to:

« RESUME TPIPE
RECEIVE - receive first output msg

ACK - acknowledge receipt of first msg
RECEIVE - receive second output message
ACK

-"(.Dommit—then—Send Sync_Level=Confirm

» IRM header specifies:

Client id: to define the TPIPE name
Persistent socket : to keep the connection active
Asynch request type:
- Single - receive one msg and disconnect the socket

- No-Auto - receive all available msgs, wait a specified time
and disconnect if no more messages

- Auto - receive all available msgs, wait for next message
with no timeout
e © IBM Corporation 2001 IMS Technical Copference o
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What is IMS Connector for Java?

EH|

(0]

Java
apf"°f:;°t" TCP/IP
or servle MS - -
Connector (T) IMS
for IMS XCF |\, message
Java Connect A queue
EABor | ropyp
J2C = -
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IMS Connect
Send-then-Commit
Sync_Level=None

Host machine running
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: 0S/390
Application I I
Environment ' MS
Tee/rel e 6U 6N
Java : 0 i
application T ISRT
CCF | IMS XCF M rInA:sssage
EAB I Connect queve
TCP/IP | A |l e || GU
Command |= |
| = | syncpoint
I
I
I
Sync-on-Return
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IMS Connect
Send-then-Commit
Sync_Level=Confirm

| Host machine running

[F

| 0S/390
Application |
Environment | L=
Tcp/p | . GU 6N
Java |
licati I 9 IMS’
application °F ISRT
CCF ' IMs |XCF M |[message
EAR | || Connect queue
TCP/IP | Al=<—Tp1| 6V
Command | i - |
|
ACK I syncpoint
[
[
Single Phase Commit
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IMS Connect
Send-then-Commit
Sync_Level=Confirm-U119

Host machine running

I
| 0S/390
Application
Environment : IMS
Tcp/IP | B 6U 6N
Java i -
lication | © T
app ISRT
e || ms [XCR |
EAR | Connect M queueg
TCP/IP | A lea || 6V
Command | _ _ - |
: . U119
NAK |
I
I
Single Phase Backout
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Client
Environment
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HTTP Server

- ] - )
TCP/IP |HTTP -
Web
Server
Java IMS
CGl-Programs ./P Connect W
O =
IMS T™M
E TCP/IP
. Commands i/
Single-Phase Host
Commit Environment
or
Sync-on-Return
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WebSphere Application Server
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e 1 =2

Client
Environment
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e I
Servl Vi D
TCPIP |HTTP Sl
Web
Server
Servlets ./P: I(I:V(I)Snnect IMS
7)) OT=
IMS TM
EAB TCP/IP
L Commands/ - |
Slngle-_Phase Host
Commit )
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WebSphere Application Server

4
>
>

/
. EJB
Object |[Object Container

Request | Service
Broker |Framework

\

S
@ L—T | I(glclannect IMS
7

T

EJBs IMS J2C
T = Session TCPIP
L Beans ) . /
) ) Sync-on-Return Host
Client Remote Server Environment Environment
Environment (eg. NT, AIX, Solaris)
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WebSphere Application Server
Enterprise Edition - OS/390

_ EJB ™N £ D
Object | Object Container LOCAL
Request| Service .
Broker | Framework EJB @ IMS
(E—— Session IMS T™ IMS
‘j B J2C Connect
T
® i L "
\ s 4 Ret 0S/390
] ync-on-return s
Client 0S/390 Server Environment .
Environment Environment
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WebSphere Application Server
Enterprise Edition - OS/390

_ EJB D £ N
Object | Object Container
Request| Service e
Broker | Framework EJB ) ] A
Session WAS g IMS
Beans @ ® %/ |
-l L = t \ /
| b c /d . 0S/390
- oordinated |us
Client 0S/390 S Envi t .
Environment erver Environmen Two-Phase Environment
Commit
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Send-Then-Commit
Sync_Level=syncpoint
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IMS Java

e New function of IMS V7

e Capability to write, compile and run IMS Java programs

-Development environment
» Provides a set of packages (groups of classes)
-Allow access to IMS services
-Support APls familiar to Java programmers
» Uses the S/390 HPJ (high performance java) compiler
-Compiles bytecode into high-performance
executables/DLLs

- Runtime environment supports
» Dependent regions (MPP, IFP, and BMP)
e DB2 Stored Procedures,CICS,WebSphere

e Benefit
- Incorporation of the Java programming model into the
IMS environment

© IBM Corporation 2001 IMS Technical Copfergfices
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Access to IMS Java Application
Programs

SNA

‘//'

!-_!

T

TCP/IP

O)I"
i)

LU...

VTAM

APPC

MQSERIES

IMS
TcP/iPp | Connect

ODBA
Java

HPJ
Java
MPP

HPJ
Java

IFP

HPJ
Java

BMP
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IMS Java...
= IMS Java Application Pgm Interfaces (APIs)

A IMS Java APIs support different programming styles

= High-level standard database access methods

» JDBC to access IMS data
Ex. "SELECT _ FROM __ WHERE __ "

e Interface maps segments to tables and fields to columns
~ JDBC/SQLJ interfaces to access DB2 data

= The use of IMS DB Package classes to access IMS DBs in a more
familiar IMS programming style
Ex. "connection.getUniqueSegment (mySegment , ssalist)"

» Supports building SSAs
~ Provides ability to get, insert, update, replace, delete segments
» Supports full navigation of the DB hierarchy

l
il
[
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IMS Java...
= IMS Java Application Pgm Interfaces (APIs)

A IMS Java APIs support different programming styles ...

= The use of the IMS Application Package classes to establish the
application environment and request IMS services

Ex. "messageQueue.getUniqueMessage (inputMessage)"
Ex. "trans.commit()"

~ Interface with the IMS message queues
> Request sync point services

» Java pgms must explicitly commit or rollback prior to retrieving
another message or terminating

© IBM Corporation 2001 IMS Technical Copferefceos
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IMS Java...
= IMS Java Application Pgm Interfaces (APIs)

A IMS Java APIs support different programming styles ...

= The use of the low-level JavaToDLI interface
Ex. "JavaToDLl.execute("GU,dbaib,ioArea,ssa.getBytes())"
» Used to support the higher-level APls

» Can be used for call functions not supported by higher levels
~ Not meant for fully coding an application
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Building an IMS Java Application

e Define IMS Trancode as MODE=SNGL

e Define classes for input and output message
segments

e Define classes to access IMS DB segments

e Use IMSMessageQueue to receive and send
messages

eUse JDBC to access IMS DB
eUse JDBC to access DB2

eUse IMSTransaction to commit or rollback
resources
-Note:U118 abend if you do not commit/rollback

© IBM Corporation 2001 IMS Technical Copferefceos
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JDBC Connection to IMS Database

get.connection(DealerDatabaseView)
Select ...
From AUTOPCB.SEG

Where ... PSB=IMSAUTO
— ~PCBNAME=AUTOPCB

AIBRSNM1=AUTOPCB

Select ...

From AUTOPCBB.SEG ~PCBNAME=AUTOPCBB
Where ...

AIBRSNM1=AUTOPCBB

'

IMS Databases
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Access to IMS JVM Regions Java
Application Programs

LU...
Java||HPJ ||Java

SNA VIAM JVM | [Java ||[JVM

L APPC | |
% P | v || MPP| 1P| lBuP

MQSERIES|| §

IMS
TcP/iPp | Connect
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Using IMS V7 Java Classes
JDBC interface

0OS/390

Client CICS
Java application

ClassforName(DLIDriver) IMS

get.connection(IMS dbview) DB

Select < >

From
Where

i

00

IMS Databases

e CICS Java Application example
-IMS Java Classes can be used to access IMS DB

S oo © IBM Corporation 2001 IMS Technical CopfgEgficeog



Using IMS V7 Java Classes
JDBC interface

0S/390

DRDA Client DB2 WLM Addr. Space IMS

CIMS INIT
EXEC SQL CALL PGMA

ClassforName(DLIDriver)

get.connection(IMS
dbview)

Select
From

Where

Commit SRRCMIT CIMS TALL

DB2 Databases IMS Databases

e DB2 Java stored procedure example
-IMS Java Classes can be used to access IMS DB

Sm6BEh= © IBM Corporation 2001 IMS Technical Copfergfceog



057390 WebSphere Application Server
Using IMS V7 Java Classes

JDBC Interface

0S/390

Client HTTP WAS Server IMS
Browser Server EJB

ClassforName(DLIDriver)

get.connection(IMS
dbview)

Select
From
Where

Close

-

> WO O
\

i 4

IMS Databases

Requirement: To provide 0S/390 WebSphere Application
Server JDBC access to IMS DB
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What is IMS Java? -- Summary

e Function that enables the use of Java for IMS
application programming

-Requires only basic IMS knowledge
-Supports IMS application services
-Provides a foundation for the visual tools

o IMS Java classes

- Support conversational and non-conversational
transactions
-Support MFS options
-Run in IMS dependent regions
-Provide JDBC access to IMS DB
-Support JDBC/SQLJ access to DB2
-HPJ complied support
* JVM support later
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