A15
e-business Tools:

A COBOL Programmer's Perspective on
the Writing of Java for MPPs

Geoff Nicholls
Senior IT Specialist, Silicon Valley Laboratory
(Australian Branch)

* 9.
q IME Technical Cnnfaranea

Miami Beach, FL October 22-25, 2001

© IBM Corporation 2001

RETURN TO INDEX



Background

Sofpwate

Writing an MPP or a BMP is second nature to many Cobol anc
PL/I Programmers. How does this knowledge help when
confronted with a request to write an MPP in Java ?

This session discusses the basic structure of an MPP which
IS written in Java, the differences you want to know about
when writing programs in Java, taking into account the
differences between the languages, and the environments in
which these programs are developed and run.

Bonus Section... Using the power of IBM's VisualAge for Java
for program development.
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Agenda

= Cobol

» Program Structure

» Message Queue Access

» Database Access

= Java
» Database Definition
» Database Access and Update
» Message Queue Access

» Commit

= Using IBM VisualAge for Java
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Cobol Program Structure

Initialise Working Storage

> v

GU Call for Input Message

Other Status GC
Code? v
Error CGOBACK}
Blank

Input Valldation

v

Application and Database Processing

v

ISRT Output Message(s)
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Cobol Access to Message Queues

=77 GET-UNI QUE PI CTURE X(4) VALUE ‘GU ‘.

=01 | OPCB.
02 LTERM NAME Pl CTURE X(8).
02 FILLER Pl CTURE X(2).
02 TPSTATUS PI CTURE XX.
02 FILLER Pl CTURE X(20).

=01 | NPUT- MBG
02 IN-LL PI CTURE S9(3) COWP.
02 | N-ZZ Pl CTURE S9(3) COWP.
02 IN-FILL Pl CTURE X(4).
02 | N- COWWAND PI CTURE X(8).

=CALL ' CBLTDLI"
USING  GET- UNI QUE,
| OPCB,
| NPUT- MSG.
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Cobol Database Access

«CALL ' CBLTDLI
USI NG GET- UNI QUE,
DB- PCB- DETAI L,
DETAI L- SEGVENT,
SSA- FOR- DETAI L.
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Java Programs

= Database Definition

= Database Access

»JDBC

» DLIConnection

= Message Queue Access

= Programming
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Mapping an IMS Database in Java Classes

= |[MS Database Definition (DBD)

= Mapping the DBD to DLIDatabaseView

» defines the hierarchical structure to your program

= Mapping the DBD to DLISegment

» defines the fields in the segment to your prorgam
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Sample Database Definition
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IMS DBD Definition

DBD NAME=DEAL ERDB, ACCESS=( HDAM CBAV) , RVNAME=( DFSHDCA0. 1. 10)
*

SEGV NAVE=DEALER, PARENT=0, BYTES=94,

FI ELD NAME=( DLRNQ, SEQ U) , BYTES=4, START=1, TYPE=C
FI ELD NAME=DLRNAME, BYTES=30, START=5, TYPE=C

*

SEGV NAVE=MCDEL, PARENT=DEALER BYTES=43

FI ELD NAME=( MCDTYPE, SEQ U) , BYTES=2, START=1, TYPE=C
FI ELD NAME=MAKE, BYTES=10, START=3, TYPE=C

FI ELD NAME=MODEL, BYTES=10, START=13, TYPE=C

FI ELD NAME=YEAR BYTES=4, START=23, TYPE=C

FI ELD NAME=MSRP, BYTES=5, START=27, TYPE=P

SEGM NAVE=CRDER, PARENT=MCDEL,, BYTES=127

FI ELD NAME=( ORDNBR SEQ U), BYTES=6, START=1, TYPE=C
FI ELD NAME=LASTNME, BYTES=25, START=50, TYPE=C

FI ELD NAME=FI RSTNMVE, BYTES=25, START=75, TYPE=C
SEGQV NAVE=SAL ES, PARENT=MCDEL, BYTES=113

FI ELD NAME=( SALDATE, SEQ U), BYTES=8, START=1, TYPE=C
FI ELD NAME=LASTNME, BYTES=25, START=9, TYPE=C

FI ELD NAME=FI RSTNMVE, BYTES=25, START=34, TYPE=C

FI ELD NAME=STKVI N, BYTES=20, START=94, TYPE=C

*

SEGQV NAVE=STOCK, PARENT=MIDEL,, BYTES=62

FI ELD NAME=( STKM N, SEQ U), BYTES=20, START=1, TYPE=C
FI ELD NAME=COLCR, BYTES=10, START=37, TYPE=C

FI ELD NAME=PR CE, BYTES=5, START=47, TYPE=C

FI ELD NAME=LOT, BYTES=10, START=53, TYPE=C
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1. Mapping the DBD to DLIDatabaseView

DBD NAME=DEALERDB, ACCESS=( HDAM OSAM) , RMNAME=( DFSHDC40. 1. 10)
SEGM NAME=DEALER, PARENT=0, BYTES=94,

SEGM NAME=MODEL, PARENT=DEALER, BYTES=43

SEGM NAME=ORDER, PARENT=MODEL, BYTES=127

SEGM NAME=SALES, PARENT=MODEL, BYTES=113

SEGM NAME=STOCK, PARENT=MODEL, BYTES=62

public cl ass Deal er Dat abaseVi ew ext ends DLI Dat abaseVi ew {

static DLI Segmentlnfo[] segnments = {
new DLI Segnent | nf o(new Deal er (), DLI DatabaseVi ew. ROOT),
new DLI Segnent | nf o(new Model (), 0),
new DLI Segnent | nfo(new Order (), 1),
new DLI Segnent | nfo(new Sal es(), 1),
new DLI Segnent | nfo(new St ock(), 1),

}

publ i ¢ Deal er Dat abaseVi ew( ) {
super (“ DEALERDB”, segnents);

}
}
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2. Mapping the DBD to DLISegment

SEGM NAME=DEALER, PARENT=0, BYTES=94,
FI ELD NAME=( DLRNO, SEQ U) , BYTES=4, START=1, TYPE=C
FI ELD NAME=DLRNANE, BYTES=30, START=5, TYPE=C

public class Deal er extends DLI Segnment {

static DLI Typelnfo[] typelnfo = {
new DLI Typel nfo(“ Deal er Nunber”, DLI Typel nfo. CHAR, 1, 4,” DLRNJ'),
new DLI Typel nf o(“ Deal er Nane”, DLI Typel nfo. CHAR, 5, 30, ” DLRNAVE"),
new DLI Typel nf o( “ Deal er Addr ess”, DLI Typel nf 0. CHAR, 35, 50),

13 ”

¥
public Dealer() {
super (“DEALER’, typelnfo, 94);

}
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IMS Database Access with Java

= Java Database Connectivity (JDBC)

» [imited subset of SQL92 query language
»JDBC 1.0
— part of the standard Java APlIs

» familiar to Java programmers

= DLIConnection

» Lower level interface

» familiar to IMS applications programmers
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Java Database Connectivity (JDBC)

@

~x\Java Database Connectivity
(JDBC)
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Writing a JDBC Application

= Define the segment hierarchy
» to identify the segments used from the database
— Provide a subclass of DLIDatabaseView
= Define the fields and field types
» for each segment accessed from the database
— Provide a subclass of DLISegment
= Connect to the Database
» Load the DLIDriver and retrieve a Connection object from
the DriverManager
= [ssue the SQL call
» Retrieve a Statement or PreparedStatement from the
connection
= Access the data returned

> [terate the ResultSet returned to retrieve specific field
results
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Writing a JDBC Application ...(review)

1. Provide a subclass of DLIDatabaseView
o to identify the segments used from the database

o defines the segment hierarchy

2. Provide a subclass of DLISegment

o for each segment accessed from the database
o defines the fields and field types in each segment

3. Load the DLIDriver

o and retrieve a Connection object from the DriverManager

4. Retrieve a Statement or PreparedStatement
o from the connection

5. lterate the ResultSet returned
o to retrieve specific field results
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3. Load the DLIDriver

= | oad the DLIDriver

A ass
» using Class.forname connecti on
Dri ver Manager
= Retrieve a connection catch
reply
» from DriverManager
try {
O ass.forNane("comibmins.db. DLIDriver");
connection = DriverManager. get Connecti on
("jdbc:dli:deal ership.application. Deal er Dat abaseVi ew') ;
}

catch (Exception e){
repl y("Connection not established");

}
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4. Retrieve a Statement

publ i ¢ bool ean get Mbdel Det ai | s( | nput Message i nput Message,
Model Qut put nodel Qut put) throws | MSException {

/'l Parse the input nessage for Mdel TypeCode
String queryString = "SELECT * from Model where Model TypeCode = "
+ """ + input Message. get Stri ng(" Mdel TypeCode").trim() + "' ";

public
bool ean
t hr ows
SELECT
String
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5. Iterate the ResultSet

/] Create a statenent and execute it to get a Result Set
try {
St atenent statenent = connection.createStatenent();
Resul t Set results = statenent. executeQery(queryString);
/1 Send back the result of the query
/1 Note: since "Mdel TypeCode" is unique - only 1 row
/'l is returned
If (results.next()) {
nodel Qut put . set Stri ng(" Model TypeCode",
results.getString("Type").trim));
nodel Qut put . set Stri ng(" Make",
results.getString("Nake")ttltin’());

return true;

D ¢ St at erment
repl y("Unknown Type"); St at enent
return fal se; ]
} connect1 on
}
catch (SQLException e) { cr eat eSt at enent
reply("Query Failed:"+ e.toString());
return fal se; RQSU' tset
} } execut equery
setString
getString
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Supported SQL Grammar

= ALL = OR

= AND = SELECT

= DELETE . SET

= DISTINCT = UPDATE

= INSERT = VALUES

=INTO = WHERE
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SELECT Statement

publ i ¢ bool ean get Mbdel Det ai | s( | nput Message i nput Message,
Model Qut put nodel Qut put) throws | MSException {
/1l Parse the input nessage for Mdel TypeCode
String queryString = “SELECT * from Model where Model TypeCode = *
+ ““7 + input Message. get Stri ng(“Mdel TypeCode”).trim() + “*7;

/| Create a statnent and execute it to get a Result Set
try {
St at enment statenent = connection. createStatenent();
ResultSet results = statenent.executeQQuery(queryString);
/'l Send back the result of the query
/'l Note: since "Mdel TypeCode" is unique - only 1 row
/1l is returned
if (results.next()) {
nodel Qut put. set Stri ng(“ Mddel TypeCode”,
results.getString(“Type”).trinm());
return true;

}

el se {
repl y(“Unknown Type”);
return fal se;

}

}
catch (SQ.Exception e) {

reply(“Query Failed:”+ e.toString());
return false

}
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FROM Statement

SELECT Car Model
FROM Model
VWHERE Car Year =’ 2000’
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UPDATE Statement

String updateString = “UPDATE Order *
+ “SET SerialNo = ‘"
i nput Message. get Stri ng(“StockVI Nunmber”).trim))

+
+ El

+ “DeliverDate = *”

+ i nput Message. getString(“Date”).trim)

+ “© WHERE Order Nunber = *”

+ i nput Message. get Stri ng(“OrderNunmber”) . trim))
o

1
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DELETE Statement

String updateString = “DELETE from Order where *©
+ “Deal er. Deal er Nunber = '~
+ deal erDesired+ “* AND “

+ “OrderNunber = *” + orderDesired + “*";:
try {
St at enment statenent = connection. createStatenent();
int results = statenent. executeUpdat e(updateString);
}

catch (SQ.Exception e) {
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INSERT Statement

String insertString = “INSERT | NTO Sal es *
+ “(DateSol d, PurchaserLast Nane, Purchaser First Nane,
+ “Purchaser Address, Sol dBy, St ockVl Nunber)”
+ “ VALUES (‘' 07032000, ‘Beier’, ‘Qto, *“
+ “7101 W 1st Street, Smalltown, CA, *
+ “’S123" ’ 1ABCD23E4F5678901234" )
+ “WHERE Deal er. Deal er Nunber = ' A123"”
+ “* AND Model TypeCode = *K1')";
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Using DLIConnection

@

"Ny Using DLIConnection
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DLIConnection Statements

= DLIConnection

+ Represents a connection to an IMS database

» DLISegment

+ Segments in an IMS database

— DLITypelnfo

+ Field Type, Offset and Length

- SSA

+ Segment Search Argument

- SSAList

+ Collection of SSAs

— SSAQualificationStatement

+ logical qualification statements to an SSA. Supports key fields and search fields

- DLIRecord

+ Set of segment occurrences from a root to a leaf segment

— DLISegmentinfo

« links a DLISegment object to it's parent in the hierarchy

- DLIDatabaseView

+ Applications view of segments in a DL/I Database
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Appl. Programming using DLIConnection

1. Provide a subclass of DLIDatabaseView

» defines the segment hierarchy
2. Provide a subclass of DLISegment

» for each segment accessed

3. Create a DLIConnection object

»t0 access the database

4. Create an SSALIst object
5. Use DLIConnection

> read, write, or delete segments
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3. Create a DLIConnection object

= Provide a DLIDatabaseView object

Deal er Dat abaseVi ew deal er Vi ew = new Deal er Dat abaseVi ew() ;
DLI Connection connection = DLI Connecti on. creat el nstance(deal er Vi ew) ;

= Provide the fully-qualified name of the
DLIDatabaseView
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4. Using SSAs to access DL/l Information

/] Create an SSALi st
SSALi st nodel SSALi st = SSALi st. createl nstance();

/1l Construct an unqualified SSA for the Deal er segnent
SSA deal er SSA = SSA. creat el nstance(“Deal er”);

/'l Construct a qualified SSA for the Mdel segnent
SSA nodel SSA = SSA. creat el nstance(” Mdel ", “CarMake”, SSA. EQUALS, “Alfa”);

/1 Add an additional qualification statenent
nodel SSA. addQual i fi cati on(SSA. AND, "CarYear", SSA. EQUALS, "1989");

[/ Add the SSAs to the SSALi st
nodel SSALi st . addSSA( deal er SSA) ;
nodel SSALi st . addSSA( nodel SSA) ;

SSA

SSALI st

SSALI st . creat el nst ance
nodel SSALi| st . addSSA
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5. Use of DLIConnection

i f l'connection. get Uni queSegnent ( Model , Model SSA)

//Data not found in the database
el se
/ / Model has been retrieved
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Message Queue

S Message Queue
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Input Message

= Construct an InputMessage.

» Allocate the byte array for the input message.
» Total data length is 49 bytes.

= The Input message data has the following layout
format as defined in the MID:

» Reserved (4 bytes)
» Process Code (8 bytes)
» Input Data : (37 bytes total)
— Last Name (10 bytes)
— First Name (10 bytes)

— Extension Number (10 bytes)
—Internal Zip Code (7 bytes)
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Define an Input Message

package sanpl es. j dbc;
i nport comibmimns. base. *;

{
static DLI Typelnfo[] fieldlnfo = {

new DLI Typel nf o( “Reserved”, DLI Typel nfo. CHAR, 1, 4) ,
new DLI Typel nf o(“ProcessCode”, DLI Typel nf o. CHAR, 5, 8),
new DLI Typel nf o(“Last Nane”, DLI Typel nf o. CHAR, 13, 10),
new DLI Typel nfo(“First Nane”, DLI Typel nf 0. CHAR, 23, 10),
new DLI Typel nf o(“ Ext ensi on”, DLI Typel nf 0. CHAR, 33, 10),
new DLI Typel nf o(“Zi pCode”, DLI Typel nf 0. CHAR, 43, 7)

¥
publ i c | nput Message()
{
super (fieldlnfo, 49, false);
}
}
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Output Message

= Construct an OutputMessage.

> Allocate the byte array for the output message.
» Total data length is 89 bytes.

= The output message data has the following
layout format:

» Output Message (40 bytes)
» Process Code (8 bytes)
» Output Data: (37 bytes)
— Last Name (10 bytes)
— First Name (10 bytes)

— Extension Number (10 bytes)
—Internal Zip Code (7 bytes)
—Segment Number (4 bytes)
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Define an Output Message

package sanpl es. j dbc;
i nport comibmimns. base. *;

public class Qutput Message extends comibmins. application. | NMSFi el dMessage
{
static DLI Typelnfo[] fieldlnfo = {
new DLI Typel nf o( “Message”, DLI Typel nf 0. CHAR, 1, 40),
new DLI Typel nf o( “ProcessCode”, DLI Typel nf o. CHAR, 41, 8),
new DLI Typel nf o(“Last Nane”, DLI Typel nf o. CHAR, 49, 10),
new DLI Typel nf o(“Fi rst Name”, DLI Typel nf 0. CHAR, 59, 10),
new DLI Typel nf o( “ Ext ensi on”, DLI Typel nf 0. CHAR, 69, 10),
new DLI Typel nf o(“Zi pCode”, DLI Typel nf 0. CHAR, 79, 7),
new DLI Typel nf o( “ Segnment Nunber”, DLI Typel nf o. CHAR, 86, 4)
1
/**
*/
publ i ¢ Qut put Message()
{

}
}

super (fieldlnfo, 89, false);
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Commit the updates

= Explicit COMMIT is required for Java programs

» IMSTransaction.getTransaction().commit();

» Else abend U0118
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Retrieve a message

whi | e[ nessageQueue. get Uni queMessage( i nput Message))

{
if (!'inputMessage.getString(“Mdel TypeCode”).trin().equals(“"))
{
I f (getModel Detai |l s(i nput Message, nodel Qut put))
nessageQueue. i nsert Message( nodel Qut put) ;
}
el se
{
reply(“Invalid I nput”);
}
| MSTr ansacti on. get Transaction().commt();
}
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Insert a message

whi | e( messageQueue. get Uni queMessage( i nput Message))

{
if (!'inputMessage.getString(“Mdel TypeCode”).trin().equals(“"))
{
I f (get Model Det ai | s(i nput Message, nodel Qut put))
nmessageQueue. i nsert Message( nodel Qut put) ;
}
el se
{
reply(“lInvalid I nput”);
}
| MSTr ansacti on. get Transaction().commt();
}
i IT'S A DIFFERENT KIND or WORLD.
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Commit the Updates

whi | e( messageQueue. get Uni qgueMessage( i nput Message) )

{
if (!'inputMessage.getString(“Mdel TypeCode”).trin().equals(“"))
{
I f (getModel Detai |l s(i nput Message, nodel Qut put))
nessageQueue. i nsert Message( nodel Qut put) ;
}
el se
{
reply(“Invalid I nput”);
1
| MSTr ansacti on. get Transaction().commt();
}
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JDBC Application Code

package deal ershi p. appl i cation;

i nport comibmi ns. base. *;

i nport comibmins. application.*;
i nport comibmins. db. *;

i nport java.sql.*;

Software

public class | M5Aut o extends | MsAppli cation
{
| MBMessageQueue nessageQueue = nul | ;
I nput Message i nput Message = nul | ; Model Qut put nodel Qut put = nul | ;
Connection connection = null;
public | MsAut o()

{
super ();
}
public static void main(String args[])
{
| MBAUt 0 i nsauto = new | MBAuUt o() ;
i nsaut 0. begi n() ;
}
public void doBegin() throws | NMsException
{

messageQueue = new | MBMessageQueue() ;
i nput Message = new | nput Message() ;
nodel Qut put = new Model Qut put () ;
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JDBC Application Code (continued)

try
{

A ass. forName(“com i bmins. db. DLI Driver”);
connection = DriverManager. get Connecti on
(“jdbc:dli:deal ership. application. Deal er Dat abaseVi ew') ;

}
catch (Exception e)
{
repl y(“Gonnection not established”);
}
whi | e( nessageQueue. get Uni queMessage(i nput Message) )
{
i f ('inputMessage. get String(“Mdel TypeCode”).trin().equals(“"))
{
i f (get Model Det ai | s(i nput Message, nodel Qut put))
nmessageQueue. i nsert Message( nodel Qut put ) ;
}
el se
{
reply(“Invalid Input”);
}
| MBTr ansacti on. get Transaction().commit();
}
}

public void reply(String errnsg) throws | MsException{
Error Message error Message = new Error Message();
errorMessage. set Stri ng(“MessageText”, errnsg) ;
messageQueue. i nsert Message( error Message) ; }}
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VisualAge for Java

This space intentionally left blank

so that | can denonstrate | BM Vi sual Age for
Java here.
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Summary

= Java can be used today

> MPP, IFP, BMP
= Features for Java Programmers
= Features for COBOL Programmers

= Thanks for attending the IMS Technical
Conference, Miami Florida
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