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Terminology

Applet Java program stored on a webserver, that runs inside
a Java-compatible browser such as Netscape
Navigator

AER Application Execution Region

DDF Distributed Data Facility

DRDA Distributed Relational Database Architecture

IDE Integrated development environment

IMS Connect IMS TCP/IP OTMA Connection, previously known as
ITOC

JAR Java Archive: aggregates many files into one

JDK Java Development Kit

JVM Java Virtual Machine

ODBA Open Database Access

OTMA Open Transaction Manager Access

RRS Resource Recovery Services

SDK Software Development Kit

Servlet Java program that resides on and executes on a Web

server

Stored Procedure

(SP)

A user-written application program, that can be
invoked through the use of the SQL CALL statement

XCF

Cross System Coupling Facility (MVS)
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Agenda
= Java Terminology & WebSphere Level Set

= \What are the Pieces?

= Why VisualAge for Java?

= Why Stored Procedures?

= How Do You Connect to the Data?

= Sample Servlet Development Review
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A Picture Says a '"1000' Words
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| JTEnnkmarks & Lacation:

hittp: £ Awtscd Foe.iteo. b, conm: 35/ erdlet imzzeredetbuilder. IM S A ccountS erviet

Enter Customer ]:D:I Submit Cluery |

Mame:; PEGGY IFJLDER

Address:  |555 BAILET AVE - Customer Account

City, State; |SAN JOSE |ca 1. 0S/390 IMS Data via
Transaction or

Country,  [U=34 DB2 Stored
Procedure

Etnadl: PEGGYRAUS. IEN. CON 2. NT DB2 DB2

3. AIX DB2 DB2

ACCOUNT.ACCT NUMBER ACCOUNT.BALANCE | 4. |OS/390 ' DB2 DB2

3 70000

14 10000.00 -2

15 10000.00
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Java Application

= Stored and executed in the same location

% Fat Client TCPI/IP

B o

=

customer.exe

* Code Executed Here
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Java Applet

= Stored in a Web Server, executed in a Web
Browser

= Requires a browser Java Virtual Machine
(JVM)

% Thin Client CGI-Bin

(JVM) :% HTTP [ C, Javascript,
* -——__|Server| -
1

Starting Java
www.xyz.com/customer.html

* Code Executed Here
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Java Servlet

= Stored in and executed in an Application
Server, launched from the Web Server

» Code resides near the data
= Uses any browser
» No Java Virtual Machine

Anexoric Client

HTTP | X Appl
T =" | server Sge';},'lgr

WebSphere

R
TCPNP -_<~»----- APPC
www.xyz.com/customer.html
* Code Executed Here IMS DB2
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What is WebSphere?

= Products for deploying and managing high
performance web sites

»HTTP Web Server

» \WebSphere Application Server
» \WebSphere Studio

» \WebSphere Commerce Suite
» \WebSphere Performance Pack
» \WebSphere Catalog Architect
» \WebSphere Cache Manager
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What is WebSphere? ...

= Scalable and runs on multiple platforms

WebSphere
NT, AIX, S/390
HTTP | Appl
Server| Server
Servlet
Y Y
- Serves HTML forms - Supports Java
(documents) Servlets, Java Server
- Executes CGl scripts Pages (JSPs), etc.
Including - Includes servlet
- C- programs, Perl, runtime engine and
VBscripts, high performance
Javascripts, etc. database connectors
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What are the Pieces?

Development
VisualAge DB2 Stored

for Java Procedure
@ Builder

P

WebSphere
S/390 NT

S ==

IMS Dat
DB2 @ Data @ viaa |
NT

DB2 ODBA
DB2  AIX IMS

0S/390 Transaction
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The Pieces Are
= Development

> VisualAge for Java
— GUI Development tool

» DB2 Stored Procedure Builder

— Stored Procedure Builder for SQL Procedure
Language and Java Stored Procedures
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The Pieces Are ...
= Data

> IMS Connectivity

- IMS Connect for transactions
— DB2 Stored Procedure to IMS via ODBA

» DB2 Connectivity
—DB2 Client Configuration Assistant
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The Pieces Are ...
= Deployment

» \WebSphere
—HTTP (Web) Server and Application Server
—NT, AlIX, and S/390
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How the Pieces Fit - Step 1

= VisualAge for Java

Windows NT
to create servlet (a) _
(@) VisualAge
Java
» |nitial access to DB2

on local NT (b) WebSphere
within VAJava

= VisualAge for Java o I
WebSphere Test Servie
Environment (b) i § e

> First level tests for LU o
Steps 1 and 2
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How the Pieces Fit - Step 2
= Access DB2 Data

» NT, AlX (c) Windows NT
> 08/390 (d) VisJuaIAge
= Access IMS OS/390 Data y
> DB2 SP to ODBA (&) WebSphere
» EAB cmd to IMS Tran (f) .
pp HTTP
--—- DRDA -..-» Server Server
B | CONNECT ‘
I a ——
L - % Browser
e w2000 IMS Technical Conference
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How the Pieces Fit - Step 3

= Deploy on WebSphere End User

» Export files to WebSphere on

NT, AlX, or S/390 (g) %

App HTTP
TCP/IP lw--- DRDA --.-: Server Server
(TCP/IP) TCPV Servlet
pB2 | D e WebSphere (g)
DB2 DB2 IMS/TM | coNNECT NT, AIX, S/390

NT or AIX 0S/390 IMS FF & FP
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Why VisualAge for Java?
= Portable and Scalable 5 Al Projects
>NT, AIX, and $/390 D3 e o
+ 2 E!:II"II"!EI:tI:IrMQ-SETiEE

= |[ncludes Connectors
» IMS, CICS, MQSeries, Tivoli.

etC . G Compozition Editor
Databasze v|
ITE} Host Servlet DB2 Cust
= [ncludes Beans

— E|ﬂ‘i el §.] . LlFgter Customer #
» Select - Access DB2 fooecl gy glucedeecal)
» Procedure Call - Acce Meme: [

DB2, IMS, etc. ==

Category: Database  Toal: Selection Tool

» Modify - Update data
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Why VisualAge for Java?
= WebSphere Test Environ - Click 'Run’

[Cs] Workbench [Ad

File Edit Wnrkspacf

@J

Wt Bookmarks £ Location:

http: /41 27.0.0.1:8080/ zervlet/HoztS ervlet HostdcoountS erviet

Mame:

A ddress:

_ountry
Errial:

Enter Custormner #: |

submit Query |

ity State:

D AN [TARDMAN
555 BAILEY AVE

AN JOSE CL

s

Port "8080"
indicates Test
Environment

WARDMAMETTS . TEM. COM

ACCOUNT ACCT NUMBER ACCOUNT.BALANCE

16

500,50

17

2000000

s
MW
&
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Why Stored Procedures?

= Improved Application Security
» Sensitive processing moved to server
» End users do not need table privileges

= Simplified Application Maintenance
» Business logic centralized at server

= Performance
» Network traffic reduced
» Lock contention easier to control
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Why Stored Procedures? ...

= Tight Integration with Desktop Tools
» Fully supported by JDBC, ODBC, SQLJ, etc.

= Java and SQL Procedure Language SPs
supported by Stored Procedure Builder

» Portable across platforms
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Why DB2 Stored Proc Builder?

= Simplified Programming and Build Process

SQL Precompile
(1) Stored
Procedure Press Build I
Builder Tool ep C Precompile
(Windows/UNIX) DSNTPSMP:
0S/390 SQL
Frocedure C Compile and
- a Rexx Stored Prelink
Call procedure
(2) Sample DSNTaPSMP
client code to passing SQL .
invoke Pr;)cedure Link
DSNTPSMP -
: PROCEDURE
nvoke .
steps Definition
(3) JCL or
CLIST to | Bind
prepare a SQL
procedure
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Why DB2 Stored Proc Builder?...

= Creates, Builds, Debugs DB2 UDB SPs

= L aunches from Multiple Tools
= Uses Wizards to create Java or SQL PL SPs

File Edit Selected Help

= B % & BEF Y £ »

A B @& s

[ Untitled DEMOMNT - Stored Procedures

EI[j DEMOMNT Mame schema | Specific Mame [Farameters
=B Storcd Procedues 2] AcCTSO01 DEMOD1 ACCTSQO1 tin int)

Refresh

...... @ DEMDD-‘I
Filter...

EI [j DEMOAIXT
=S [: Stored Proc
...... @ FFEGG"T"F,
B [j DEMOMYS

- 7] Stored Proc

Jawva Stored Frocedure Using Wizard
Expo red Frocedure. .. Jawva Stored FProcedure from Class U

Sl Stored Procedure
L

S = PSRN BRI LT
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How Do You Connect to the Data?

= Access IMS data via:
» VVAJava Procedure Call Bean
- DB2 Stored Procedure to ODBA to IMS
» VAdava IMS Bean
- IMS TM via IMS Connect and OTMA

= Access DB2 data via:
» VVAdava Data Access Bean
» VVAdava Procedure Call Bean

—SQL Procedure Language or Java SP
created with Stored Procedure Builder
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IMS Connectivity - IMS Connect

= Previously IMS TCP/IP Connector (ITOC)

= MVS Address Space:
» Listening port to Client via TCP/IP
» XCF services to IMS via OTMA

Web Server Host Environment
Web Browser | £ oiment
0S/390
WebSphere
Application L
Server S

/

Transaction
Input

1'>Servlet directory |TCP/IP

T
Transaction AF L
3

Output
Y

/ \ /\

© IBM CORPORATION 2000 IMS Technical Conference



IMS Connectivity - ODBA

= ODBA Callable DL/l Interface Outside
IMS/TM or CICS

» RRS/MVS is required
» Any Address Space using RRS can use ODBA

Application
ing
RRS

J7 > oODBA

ODBA
@Dllgﬂ(;sTL IMS Services
or DBCTL
DBRC or DBRC
IMS/DB/TM IMS/DB/TM
DL/ DL/

EE=EEE © IBM CORPORATION 2000 IMS Technical Conference



IMS Connectivity - DB2 SP
= DB2 Stored Procedure to ODBA to IMS

Database
WebSphere 0S/390 AEE AS (AAS) IMS Address Spaces
NT, AIX, or
S/390
HTTP | App | Ll A
Server| Server Stored 3 c
=) (o) (7))
Serviet D procedure R _d = = 1 | 'y
o = (& Y
B MWLMd T O | A 29 |2 =
TCP/IP A b — 0 N
z A |G £9 B
)
l o
o
= g P s
ata
l 2 : FF & FP
| T ] Data
g g

|
il
[ L
]
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IMS Connectivity - DB2 SP ...

= SPB used to test DB2 COBOL Stored
Procedure to IMS Data

{EIEH DB2 Stored Procedure Builder [Preview 2] - Project - U__. [[=]
File Edit Selected Help A

DE-@*@%Z—*‘J[ET%
F P |4 BB OB # S

=7 DBz
EIE Stored Procedures

B¢ 0 DsnzavAsP

------ H 1l DSNZ.CONSOLE

Q

a | IStored Procedure

DENZ.JAVARP]1 - The walue(z)] of the output parameters: ||
COMMAND = DTS
CUsT_ID = 10
EMATL = WARDMANMETS, IEM. COM
COMPANTY INAME = TEM
La3T MNAME = TTARDMATN
FIRST NAME = DN I
ADDREESS = 5L55 BAILEY AVE
CITY = SAN JO3E
STATE = Ch
o | COUNTEY = T34
—_— = a

]|
I

s
MW
&
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DB2 Connectivity
= TCP/IP
» DRDA - OS/390 Connection
—DB2 Connect or similar product

» Private Protocol - AIX, WIN, OS/2 Connection

= DB2 Connection Definition

» DB2 Catalog statements from a DB2
Command Line Processor (CLP) window

» DB2 Client Configuration Assistant

» Information - DNS Host Name, TCP Listening
Port, and Database Name

© IBM CORPORATION 2000 IMS Technical Conference



DB2 Connectivity - 0OS/390

= [nformation from OS/390 Console during
DB2 Startup, DSNL0O04| Message:

DB2J DDF START COMPLETE
LOCATION DB2J

LU SIBMSC.SCPDB2J

GENERIC LU/ -NONE

DOMAIN TSC47.ITSO.IBM.COM From DB2
TCPPORT [$3322 CLP

Window

RESPORT 33323

db2 catalog tcpip node TCPO0P0 remote WTSC47.ITSO.IBM.COM server 33322 ostype MVS

A

db2 catalog database DB2J at+node TCP0000 AUTHENTICATION DCS

db2 catalog DCS database DB2J

NODEName unique for each 390 system
connection in the DB2 directory

= = = © 1BM CORPORATION 2000 IMS Technical Conference



DB2 Connectivity

= Use Client Configuration Assistant

» From DB2 Program Window
» C:\SQLLIB\bin\db2cca.exe

™™ Client Configuration Assistant
Ayalable DEZ Databazes
Dratabaze alasz O0BC Mame DR, Cornment - Add...
] als e Delet
[ aisal AIS AL ==
w}DB2 DBz .
Properties. ..
[0} GREG GREG
a SamMPLE SorMPLE Eind...
a SamMPLEZ SorMPLEZ L. =
[} STLEC1A STLECT ['es] Lest
a STM4BOBR STMABOBR lI Paszword...
— Databaze Properties
T arget database: DBZI Frotocal: TCR/AP
Syztern: [Unkrown] Hosthame:  WTSC47ITS0.IBM.CORM
Inztance: [Unknowan) Fort number; 33322
Client Settings. .. I Irnpart... Expart... LCloge | Help |

(©) IBM CORPORATION 2000
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Connectivity Background

= Objective
» Demonstrate connectivity with an 'e-business
Test Drive'

» Mix and Match pieces - databases and
platforms

= Skill Level

» Non Programmer
» Limited DB2 experience

» Limited to extensive Windows NT, IMS/TM and
IMS/DB experience
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Query Servlet to IMS and DB2

1. Customer -DB2 NT

9. Customer -IMS Tran 390

Account - DB2 NT
- WebSphere Test

2. Customer -DB2 390
Account - DB2 AIX
- WebSphere Test

3. Customer -DB2 390
Account - DB2 AIX
- WebSphere NT

Enter Customer #; I

Submit Cuery |

Account - DB2 390
- WebSphere 390

8. Customer -DB2 390
Account - DB2 390
- WebSphere 390

Mame: LT IGERS'I‘I'-IER

Address: |1 IEM PLAZL

Clity/State: |ARMONE [ty

Country: T3

Ernal: GERSTHNERRUS . IEM. COM
ACCOUNT ACCT NUMBER ACCOUNT.BALANCE
20 A00.50

21 S00000.00

7. Customer -DB2 390
Account - DB2 390
- WebSphere NT

4. Create Account NT SP
Copy to AIX
Access AIX SP
- WebSphere Test

5. Customer DB2 SP/ODBA IMS 390

Account DB2 390
- WebSphere NT

(©) IBM CORPORATION 2000
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VAJava Developed Serviets

m DBZ Customer & Account Tables -

NT

AccuuntSewlet to DB? Customer and A[:[:nunt Tables on NT

r_________ Submit
Enter Customer #: Jﬂ

“HamE'

——————————————————————————————————————————————————————————————————————————————

AddrESS

ICltnytatE.il

”CDuntry'

——————————————————————————————————————————————————————————————————————————————————

——————————————————————————————————————————————————————————————————————————————————

___________ 'l MTAccountF oD ata
o ]

—————————————————————————————————————————————————————————————————————————

Ema 1:

<9
<2
<2

ACCT_NUMBER (BALANCE

* o

Use Data Access
or Procedure Call
Bean to access

&

== ==ws (C) 1IBM CORPORATION 2000
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Changing DB2 Platforms

= Once defined and added - just a few clicks

s

.

Accountlluerny

. Click on AccountQuery bean
Click on query popdown

. Select Connection, DB2J for
0S/390

E{,.:lHThc:t:uuntﬁenrlet - Properties .\Click O
Aocountlueny -
beanM ame Accountluery [~ ]
AccountListByCustomerAlSHT = tabasAAccess Clas\
readdnly Falze
Ahbeang WAlDemoDBAgcess j Mew. .
- fnnectiong:
SOL & Connection specification = [MSAL Add..
MEMT
HEEE.'t...l Edit
[ Show ezpert features B ermove
LIRL:
idhc:dhz:DBZ2J

(©) IBM CORPORATION 2000
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Changing DB2 Query

@ - E{,JHTAc:c:uuntS ervlet - Properties Ed
AocountEueny
Accauntll LIy beanMame Accountluery \
AccountListByCustomeralSHT =
readdnly Falze
| 1. Click on
. AccountQuery
Connection  SEL bean
Datahase Access Class: 2. Click on query
Idhbeans.ﬁMDemnDEAccess j Mew. .. popdown
caL 3. Select SQL tab
RCCOUNILISICUSIOEr e 4. Add, Edit or
customerListByCustomer — Remove SQL
Edit... statement
Remove 5. Click OK

SaL Statement:

SELECT PEGGYRACCOUNTACCT_NUMBER, PEGGYR ACCOLUNT BALANCE ﬂ
FROM PEGEYRACCOUNT WHERE ( { PEGGYRACCOUNT CUST_ID =
CUST_ID ) ORDER BY PEGGYR ACCOUNT ACCT_MUMBER j

@ 0] 4 Cancel

= . (©) 1BM CORPORATION 2000 IMS Technical Conference
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Create an NT Java SP with SPB
= Copy NT SP and Paste and Build on AIX

1'.EII]I'-'I DB2 Stored Procedure Builder [¥7.0 Preview] - Project - Untitled

File Edit Selected Help S e |
S Eea|PreRED Y4B A N|O
[ Untitled PEGGYR JAVAACCTS QL

E[j AISAL Fow 1 Column 1 Inzert |
E Stored Procedures * 50LJ Stored Procedure PEGGYR.javaacctadgl)

= Alg .

EE Stored Procedures
&3 PEGGYR.JAVACUSTIDBC
BB PEooyR JaveaCcCTEAL

inport Java.sgl.®; #f JDBC claszes
import sqlj.runtime. *;

inport sgli.runtime,ref.*;

#3gl iterator Jawvaacctsgl)] Cursorl [ int, jawva.math.BigDe

public class Javaacctagl]

{
public static woid jawaacctaglj ( int CUAT_ID,
Fezultiet[] 3 ) th
{
Javaacctagl] Cursorl cursorl = null: 1
T
Kl _'*IJ

(©) IBM CORPORATION 2000
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Use AlIX Java SP for DB2 Access

Add a Procedure Call Bean from Database Palette

/2. Name the Bean

Select DB2 §ystem
Select Que

D atabaze - |

@

£ EIREE? |
s B g =

HmHﬂm4ﬂ”

] Procedure [{,J NTAccount>ervlet - Properties
.&c%nﬂ] uerySF'&

Connection EQLI
Database Access Class;

tccountCuemysP
Idhbeans.ﬂMDemDEAccess _____ |avaacchdbo: AlSALR 0

Sl readl:ln \ |£_.-:| Procedure Ed

onnection |5g|_|

ﬂavaacﬂﬂdhﬂ

javaacctsqglj
javacustsalj Idhbeans.vﬂJDemDDEﬁ.ccesj M ey, .
EiEE Nonnections:
ker SOL & Corn
Sl Statement: Add..
{CALL PEGGYR.JAVAACCTIDBRCCCILIST Edit...
Femove
LIFL:
C , —
— jdhcdb2:aisaix
Dk | Zancel |

€ IBM CORPORATION 2000 IMS lechnical Conterence



VAJava Developed Servlets ...
= |[IMS Customer DB and DB2 Account Table

Customer Data from IM5S via ODBA - Account Data from DB? on 051390

I— Submit <

Enter Customner #:

ﬁReaSanReturn: H

<9
<9

Acct Number |Balance

IMS Data via
ODBA driven by
DB2 Stored
Procedure

EEEE © IBM CORPORATION 2000 IMS Technical Conference
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VAJava Developed Servlets ...
= |[IMS Customer DB and DB2 Account Table

IM5 TM DB2 Serviet

Enter Custoner #:

0 || createCommandE vent()

getupR untimeContest()

-

ACCT_NUMBER |BALANCE

(C) IBM CORPORATION 2000

ﬁ.ccnv’ armD ata

/ Accountlueny

@y
ET cl
@)

Customer data
via IMS tran

o R
Account data via

DB2 (0S/390, NT,
AIX)
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Summary

= Similar Development GUI 'Look and Feel’
» Wizards and SQL Assist
—VisualAge for Java
- DB2 Stored Procedure Builder
— DB2 Control Center

= Datastore Easily Changed

» Connect with Procedure Calls or Data Access
Beans
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Summary ...

= Platform Easily Changed

» Good for development, scalability, availabllity,
and performance

= Business Logic is the Focus for
Programmers

—Not how | get to my data
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Reference Material
= Manuals:

»S5G24-5471: IBM WebSphere and VisualAge
for Java Database Integration with DB2,
Oracle, and SQL Server

»S5G24-5142: Integrating Java with Existing
Data and Applications on OS/390

»SG24-5081: Application Development with
VisualAge for Java Enterprise

»S5G24-5759: DB2 UDB for OS/390 Version 6
Management Tools Package

> SG24-5485: Developing Cross-Platform DB2
Stored Procedures: SQL Procedures and the
DB2 Stored Procedure Builder
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Reference Material...

= Documents:
» \WebSphere Application Server
- http://lwww.ibm.com/software/webservers/appserv/library.html
» SQL Stored Procedures PDF

— http://lwww.ibm.com/software/data/db2/0s390/sqlproc
» IMS TOC Connector for Java User's Guide

— http://lwww.ibm.com/software/data/ims/about/imstoc/document/index.html

> IMS Open Database Access (ODBA)

- http://lwww.ibm.com/software/data/ims/about/odba/odba.pdf
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Reference Material...
= |BM Learning Services Courses:

» CM750 - 3 days
—IMS Data Access Workshop for e-business

» CF750 - 3 days
—DB2 UDB Workshop for e-business

»B3106 - 5 days

— Application Framework for e-business
Technology Workshop

EE=EEE © IBM CORPORATION 2000 IMS Technical Conference



	Button: 


