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Step through the XML application migration process using an example scenario.
Create a sample application using DB2® for z/OS®, Version 8 XML functionality,
then migrate that application using DB2 9 for z/OS XML capabilities.

Note: These three articles were originally written for workstation DB2 by Hardeep
Singh. They were then modified to be applicable to DB2 for z/OS by John Shelton.

Introduction

In this article, walk through an XML application migration process using an example
scenario. The scenario goes through the steps of creating a sample application
using DB2 for z/OS V8 functionality for XML. The application is then migrated using
DB2 9 for z/OS XML capabilities. As much as possible the scenario is developed
using scripts that can be run from the DB2 SPUFI or DSNTEP2 SQL processors.
The rest of the code is a Java™ application.

Goals of the scenario
The scenario has been built keeping the migration process in mind. The step-by-step

implementation of the scenario walks you through the following:
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» Migrating tables with XML data.
» Migrating DTDs to XML schemas, then registering the XML schemas.

» Migrating XML collection document access definition (DAD) (shred) to
annotated XML schema. Showing the use of annotated XML schema
functions instead of XML Extender functions.

» Migrating XML Collection DAD (publish) to SQL/XML calls. Showing the
use of SQL/XML publishing functions instead of DAD files.

» Migrating data. Showing the use of unload and load.

» Migrating XML indexes. Showing how to create XML indexes and how to
use information in the DAD to create the XML expression for the index.

» Migrating SQL queries and application code. Showing the usage of
SQL/XML functions like XM_LPARSE, DSN_XM_VALI| DATE, and update
stored procedure instead of XML Extender quer y, updat e, and i nsert
functions.

You also look at:

« Changes in relational schemas to take advantage of new XML storage
» Changes in application design to take advantage of new query language

Description of the scenario

The sample application is an online discount shop for members only. Users register
to the site and then buy products from the Web site. They add the items to be
purchased to the online shopping cart. On checkout, an electronic purchase order is
created for the items. An invoice is generated and sent to the user's email account.
The purchase order is used by shipping and handling to send the items to the
customer. At any point in the process, the customer can check the status of the
purchase order. Reports are generated for items purchased and customer lists.

Note: Not all the steps in the scenario are implemented. Only those relevant to the
migration process are explained.

Create the scenario

All the scripts used in creating the scenario are attached to the article (see
Download section). Create a migrate directory and save the scripts and XML
document in the migrate directory.

You can then run the scripts from DB2 SPUFI or DSNTEP2 as indicated in the
steps.
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Note: After each step you can check to see if the data has been changed as
expected.

Enable server for DB2 XML Extenders

Run j ob SDXXJCL( DXXGPREP)

Create the tables and indexes

The following tables are created:

¢ Customer: Customer name and address.
* Phone: Customer phone number information.

* Product: Product information extracted from the product XML document.
This table has a column that also contains the intact XML document as a
character large object (CLOB).

» Color: Color options for the product.

* PurchaseOrder: Purchase order information in an XMLClob column. It is
supported by the following side tables.

» Shipto: Ship to address.
* Item: Lists all the items in the purchase order.

Listing 1. Create the tables and indexes

CREATE TABLE Product (Pid VARCHAR(10) NOT NULL PRI MARY KEY,
Name VARCHAR(128), Category VARCHAR(32), Price DECI MAL(30,2), Info CLOB);

CREATE TABLE Col or (Pid VARCHAR(10) NOT NULL,
Name VARCHAR(64), CONSTRAI NT Pidf k" FOREI GN KEY (Pid)
REFERENCES Pr oduct (Pi d) ON DELETE NO ACTI ON ON UPDATE NO ACTI ON) ;

CREATE TABLE Custoner ( Cd BIG NT NOT NULL PRI MARY KEY,
Name varchar(64), Email varchar(128), Country varchar(2),
Street varchar(128),C ty varchar(64), State varchar(64), Zip varchar(12));

CREATE TABLE Phone ( PhNo varchar(12) not null prinmary key,
Cid BIG NT NOT NULL, PhoneType char (12), CONSTRAI NT ci df k FOREI GN KEY (ci d)
REFERENCES Cust omer (ci d) ON DELETE NO ACTI ON ON UPDATE NO ACTI ON) ;

CREATE | NDEX ci di dx ON cust oner (zip);
CREATE UNI QUE | NDEX Customer| DX1 ON Cust onmer (Email ) ;

CREATE TABLE PurchaseOrder ( PG d BI G NT NOT NULL PRI MARY KEY,

St at us VARCHAR(10) NOT NULL W TH DEFAULT ' New ,
Info DB2XM.. XMLCLOB NOT NULL, row_id rowid not null generated al ways);

Create the DTD and XML schemas

Sample DB2 for z/OS XML application migration scenario
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For this scenario, consider that the source of all inserted data is XML data that has a
DTD or an XML schema associated with it. The first thing to do here is to create the
XML schemas and DTDs:

* Products DTD
* Customer DTD

¢ Purchase Order DTD

Extract the DTDs from the zip file and register them to the database (see Download
section).

From SPUFI or DSNTEPZ2, run the following:

Listing 2. Insert the DTDs

insert into db2xm .dtd_ref (dtdid, content, usage_count, author, creator,
updat or) values ('customerdtd', db2xm . XM.CLOBFronFil e(
' /mgrate/custoner.dtd ), 0, 'xm', ‘xm', 'xm');

insert into db2xm .dtd_ref (dtdid, content, usage_count, author, creator,
updat or) val ues ('productdtd', db2xm .XM_CLOBFronFi | e(
' /mgrate/ product.dtd'), 0, 'xm', ‘xm', 'xm");

insert into db2xm .dtd_ref (dtdid, content, usage_count, author, creator,

updat or) val ues ('podtd' , db2xm . XM.CLOBFronFi | e(

' /mgrate/po.dtd'), O, 'xm', "xm', "xm');

Conmi t ;
Note: The root directory path /migrate for the DTD files needs to be substituted with
the directory in which the files are extracted.

Create and enable mapping

To shred the incoming XML documents to the relational tables, you first need to
create the DAD files. Once the DAD files are created, they can either be registered
and enabled for shredding or passed into the XML Extender shred user-defined
functions (UDFs) at run time.

Note: Different mapping schemas are used for shredding the XML data to the
relational tables in order to cover more usage possibilities.

Customer DAD (XML collection - relational database (RDB) node mapping)

XML data for customer information is shredded to the customer and phone tables
using an RDB formatted DAD (RDB node mapping enables decomposition of the
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XML).
Extract the customer.dad file to the migrate directory.

Note: For this scenario, pass this DAD file to the DB2 XML Extender shred function
at runtime.

PurchaseOrder DAD (XML column)

XML data representing a purchase order is stored intact in a DB2 XML Extender
column. Part of the purchase order information is shredded into relational side tables
for indirect indexing. The DAD format for this mapping is also an RDB node mapping
that creates the side tables.

Extract the po.dad file to the migrate directory and then enable the
purchaseorder.info column. The information in the DAD file is used, when the XML
column is enabled, to create the i nsert, updat e and del et e triggers that help in
keeping the side tables in sync with the XML document. This means the XML
documents are inserted using a SQL i nsert command and the shredding is done
by the triggers.

dxxadm enabl e_col um -a V81A purchaseorder info "/ m grate/po.dad" -r poid

Invoice DAD (XML collection - SQL mapping)

In order to publish an XML invoice from the data in the relational table, create an
invoice.dad file. The invoice.dad file maps information from the side tables
associated with a given purchase order to create an XML formatted invoice. Since
the DAD file is only needed for publishing, the format used for it is SQL mapping.

Extract the invoice.dad file to the migrate directory.

Insert/update XML data

Once all the mapping information has been created and set up, the next step is to
populate the tables with data. Ignore how this information was initially gathered for
this exercise, and just assume it to be there in XML files on the local file system.

Extract the XML files from the zip file into the migrate directory.

For populating the product and color table, the shredding is done in a Java
application that uses a Document Object Model (DOM) parser. The shredded XML
data is inserted into the product and color tables using SQL i nsert statements.
The XML data is also stored as a CLOB in the database.
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Note: The full source code for the product.java and the XMLParse.java file is in the
attached zip file (see Download section).

Listing 3. Insert the XML data

XM.Par se donr new XM_Parse(fil enane, true);

String sql =

"insert into PRODUCT val ues('"+dom get Val ue("/product/ @id").trim)
+

dom get Val ue("/ product/description/nane/text()").trim)

+"',"" + dom get Val ue("/ product/description/category/text()").trin()
+"', "+dom get Val ue("/ product/description/price/text()")
+II,II+ ll?) II;

Prepar edSt at ement i St mt =con. pr epar eSt at ement (sql ) ;

File inputfile= new File(fil enane);

long filesize=inputfile.length();

Buf f er edReader in = new BufferedReader (new Fil eReader (i nputfile));
i Stnt.setCharacterStrean(1,in, (int)filesize);

int rc=iStnt.executeUpdate();

if(rc==1)

String pi d=dom get Val ue("/ product/ @i d");
dom find("//color",true);
>

String insertsql= "insert into color (pid, nanme) values('"+
pid + "",""+dom get Val ue("text()",i)+"")";

Statement stmt = con.createStatenment();

int rescnt= stnt.executeUpdate(insertsql);

}
}

Copy the files to the migrate directory, compile and run it, passing the name of each
product XML file as an argument.

On Unix System Services: Set CLASSPATH
export CLASSPATH=$CLASSPATH: / usr/| pp/ db2810/j cc/ cl asses/ db2j cc. j ar

Note: The above assumes either the sh or bash shells. Change as appropriate for
csh, tsh, and others.

Run the utility.

"YOB2PATH% j ava\ j dk\j re\ bi n\j ava. exe" product productl. xmni
" YOB2PATH% | ava\ j dk\j re\ bi n\java. exe" product product?2.xmn
"YOB2PATH% | ava\ j dk\j re\ bi n\java. exe" product product3. xni
" YOB2PATH% | ava\ j dk\j re\ bi n\j ava. exe" product product4. xni

For populating the customer and phone table, use the XML Extender utility dxxshred
that takes in the customer.dad file to shred the input customer XML data to the
customer and phone tables.

shred -a V81A /migrate/customer.dad /m grate/customerl. xn
shred -a V81A /migrate/customner.dad /m grate/customer2. xni

Sample DB2 for z/OS XML application migration scenario
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shred -a V81A /migrate/custoner.dad /m grate/custoner3. xn

For populating the PurchaseOrder and its associated side tables, since the
purchaseorder.info is an DB2 XML Extender column that has been enabled with the
po.dad file, a simple i nsert statement stores the XML data in the column and also
creates the necessary records in the side tables.

I NSERT | NTO Pur chaseCOrder VALUES(2001,'', db2xm . XMLCLOBFrontil e('/ m grate/ po.xm"'));
Conmi t ;

Update the purchase order

Once the order has been shipped, change the status of the purchase order to
shipped using the db2xml.update UDF.

Updat e purchaseorder set status='shipped', info=db2xm . update(i nfo,
"/ purchaseOrder/ @t atus', ' shipped' ) where poi d=2001;

Generate reports
Generate an invoice based on the purchase order

Once the purchase order is created, an invoice can be generated and sent to the
user. Use the XML Extender publ i sh function and invoice.dad to create the
invoice.

cal | db2xm . dxxgenxm cl ob( db2xm . xm cl obfronfil e(
‘/mgrate/invoice.dad" ), 0,'',?,?2,2,2,7);

Customer Information

To publish the customer information in an XML format, you can use the same RDB
mapped customer.dad file that was used for shredding the customer document to
the customer and phone tables. Use the DB2 XML Extender publishing UDF for
collections.

call db2xm . dxxgenxm cl ob( db2xm . xm cl obfronfil e(
‘/mgrate/custonmer.dad' ), 0,'',?,?2,?,?,?);

Customer list

To get a mailing list of all the customers from the customer table, use SQL/XML to
publish the information in an XML format.

Listing 4. Produce customer list in XML format

Sample DB2 for z/OS XML application migration scenario
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SELECT XM.2CLOB(

XMLELEMENT ( NAME "custonmer",
XMLATTRI BUTES (e.cid AS "id"),
XMLELEMENT ( NAME "nanme", e.nane),
XMLELEMENT (NAME "ermil", e.email),
XMLELEMENT (NAMVE "zi p", e.zip)

)
) FROM cust oner e;

Migrate the database objects to DB2 9

All the preceding steps could take place in DB2, Version 8, but the steps after this
point use functionality that is available only in DB2 9. If you have not already done
S0, at this point you have to upgrade your database server to DB2 9. Follow the
instructions in your DB2 9 installation guide to do this.

Create a migratel directory on your local HFS file system.

Note: There is some restructuring of the relational tables to get rid of redundant
tables and columns. Also, some of the parsing that was done in the application layer
moves to the server (using SQL/XML and XQuery).

Create the new tables with XML columns

The database schema for some of the tables has been simplified as you no longer
need to shred out data for querying purposes.

Listing 5. Create new tables

CREATE TABLE Product (Pid VARCHAR(10) NOT NULL PRI MARY KEY, Info XM);
CREATE TABLE PurchaseOrder (PG d BI G NT NOT NULL PRI MARY KEY, Info XM );

CREATE TABLE Customer ( Cd BIG NT NOT NULL PRI MARY KEY,
Name varchar (64), Email varchar(128), Country varchar (2),
Street varchar(128),City varchar(64), State varchar(64), Zip varchar(12));

CREATE TABLE Phone ( PhNo varchar(12) not null primry key,
Cid BIG NT NOT NULL, PhoneType char (12), CONSTRAI NT ci df k FOREI GN KEY (ci d)
REFERENCES Cust omer (ci d) ON DELETE NO ACTI ON ON UPDATE NO ACTI ON) ;

CREATE | NDEX ci di dx ON custoner (zip);
CREATE UNI QUE | NDEX Customer| DX1 ON Custoner (Enail);

Create XML Indexes

Product table: The following indexes have been created for the product table in
order to help queries that are searching for product items based on product ID,
product category, product name, and product price range.

Note: The xmlpattern value for the XML index corresponds to the XPaths that are
used in the Java application to extract data, from the incoming XML purchase order

Sample DB2 for z/OS XML application migration scenario
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document, using the DOM parser.

Listing 6. Create XML indexes on Product table

create index product_ idon product (info) generate key using

xm pattern '/ product/ @id as sql varchar hashed;

create index product_ categoryon product (info) generate key using
xm pattern '/ product/ category' as sql varchar hashed;

create index product_ nameon product (info) generate key using

xm pattern '/ product/ nane' as sql varchar(64);

create index product_ priceon product (info) generate key using
xm pattern '/ product/ price' as sql varchar(12);

Purchase Order table: To create XML indexes on the purchase order table, look at
the purchase order DAD file to see which paths were used to create the side tables.

1. Copy the DAD file from the XML_USAGE table to the local directory.
2. Look at the paths used to create the side tables for indirect indexes
3. Use these paths in the create index calls.

Listing 7. Create XML indexes on Purchase Order table

create uni que index order_key on purchaseorder (info) generate key using
xm pattern '/ purchaseOrder/ @oid as sql doubl e;

create index order_status on purchaseorder (info) generate key using
xm pattern '/ purchaseOr der/ @tatus' as sql varchar HASHED;,

create index order_item.id on purchaseorder (info) generate key using
xm pattern '/purchaseOder/itens/item @id as sql varchar HASHED;

create index order_item shipdate on purchaseorder (info) generate key
using xm pattern '/purchaseOrder/itens/itenishipDate' as sql DATE;

create index order_itenp_price on purchaseorder (info) generate key
using xm pattern '/purchaseOrder/itens/iteni USPrice' as sql VARCHAR(12);

create index order_itemqty on purchaseorder (info) generate key using

xm pattern '/purchaseOder/itens/item quantity' as sql DOUBLE;
Migrate DTDs and DAD mapping to XML schemas
Migrate DTD to XML schema

Copy the DTDs from the DTD_REF table in the migrate database to the migratel
directory.

Listing 8. Copy DTDs from database to files

Sample DB2 for z/OS XML application migration scenario
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sel ect db2xm . XMLFi | eFr onCLOB( db2xm . cl ob(content), '/ m gratel/custoner.dtd')
from db2xm . dtd_ref where DTDI D=' custonerdtd';

sel ect db2xm . XMLFi | eFr onCLOB( db2xm . cl ob(content), '/ m gratel/ po.dtd')
from db2xm . dtd_ref where DTDI D=' podtd';

sel ect db2xm . XMLFi | eFr onCLOB( db2xm . cl ob(content), '/ m gratel/ product.dtd')
from db2xm . dtd_ref where DTDI D=' productdtd';

Now convert the DTD to XML schema files. There are third party Web-based utilities
for XML that can help you deal with conversions between DTDS and XML schemas.

Migrate customer.dad to an annotated XML schema customer.xsd

The next step is to take the customer XML schema that was created from the
customer.DTD file and add annotations to the XML schema. These annotations
contain the necessary information needed to map the data that needs to be
shredded to the relational tables. Use the customer DAD to get the mapping
information to be used in the annotations. You can also use the utility found in the
Download section of the article "From DAD to annotated XML schema
decomposition” (developerWorks, April 2006) to help you convert a DAD to an XML
schema.

Extract the XML schema customer.xsd to the migratel directory. In the file, change
the schema name from "hardeep” to your schema name.

Listing 9. XML schema customer.xsd

<?xm version="1.0" encodi ng="UTF-8" ?>
<xs:schema xm ns: xs=http://ww. w3. or g/ 2001/ XM_Schena
xm ns: sql ="http://ww. i bm com’ xm ns/ prod/ db2/ xdb1" >
<xs:annot at i on><xs: appi nf o><sql : def aul t SQLSchema>har deep
</ sql : def aul t SQLSchema></ xs: appi nf 0></ xs: annot at i on>

Register the XML schemas to the XSR.

Listing 10. Register the XML schemas

CALL SYSPROC. XSR_REMOVE(' SYSXSR , 'migrate.po');

CALL SYSPROC. XST_REQ STER(' SYSXSR, 'nmigrate.po', 'http://mgrate.db2",
:content _host_var, :docproperty_host_var);

CALL SYSPROC. XSR_COWPLETE(' SYSXSR , 'migrate.po', :schemaproperty host_var, 0);

CALL SYSPROC. XSR_REMOVE(' SYSXSR , 'migrate. product');

CALL SYSPROC. XST_REG STER(' SYSXSR , 'migrate.product', 'http://mgrate.db2',
:content _host_var, :docproperty_host_var);

CALL SYSPROC. XSR_COWPLETE(' SYSXSR , 'migrate. product', :schemaproperty_host_var, 0);

CALL SYSPRCC. XSR_REMOVE(' SYSXSR , 'migrate.custoner');

CALL SYSPRCC. XST_REQ STER(' SYSXSR , 'migrate.custoner', 'http://mgrate.db2',
:content _host_var, :docproperty_host_var);

CALL SYSPRCC. XSR_COWPLETE(' SYSXSR , 'migrate.custoner', :schemaproperty_host_var, 1);

Sample DB2 for z/OS XML application migration scenario
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Note: The annotated XML schema customer.xsd is also enabled for decomposition

when it is registered.

Unload and load the intact XML data
Run the following job to unload the data:

Listing 11. Unload the XML data

UNLOAD JoB ......

*

JOBLIB DD DI SP=SHR, DSN=DB2A. SDSNLOAD
*

P
SYSREC DD DSN=JRS. PRODUNLD. SYSREC, DI SP=0LD
SYSPUNCH DD DSN=JRS. PRODUNLD. SYSPUNCH, DI SP=OLD,
SYSPRI NT DD SYSQUT=*
SYSIN DD *
TEMPLATE LOBFRV DSN ' JRS. PRODUNLD. RESUVE'
DSNTYPE( PDS) UNI T( SYSDA)
UNLOAD TABLESPACE JRS. PRODTS NOPAD
FROM TABLE JRS. PRODUCT
(PID VARCHAR( 128) ,
| NFO CLOB TRUNCATE)

—~— e~ — —
—~— .~ — —

YSPUNCH DD DSN=JRS. POUNLD. SYSPUNCH, DI SP=0OLD,

YSPRI NT DD SYSOUT=*
SYSIN DD *
TEMPLATE LOBFRV DSN ' JRS. POUNLD. RESUVE'

DSNTYPE( PDS) UNI T( SYSDA)
UNLOAD TABLESPACE JRS. POTS NOPAD
FROM TABLE JRS. PURCHASEORDER
(PO D VARCHAR( 128) ,
| NFO CLOB TRUNCATE)

1>
[P
[/ SYSREC DD DSN=JRS. POUNLD. SYSREC, DI SP=0LD
IS
IS
11

/*
Load the XML data into the XML columns

Listing 12. Load the XML data

SYSREC DD DSN=JRS. PRODUNLD. SYSREC, DI SP=CLD
SYSPRI NT DD SYSQUT=*
/ SYSI N DD *
LOAD DATA I NDDN SYSREC LOG NO RESUME YES
EBCDI C CCsl D( 00037, 00000, 00000)
I NTO TABLE "JRS". " PRODUCT"
VHEN( 00001: 00002) = X 0009'
| GNOREFI ELDS YES

Sample DB2 for z/OS XML application migration scenario
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/ L*OAD JOB ......

H ;]GBLI B DD DI SP=SHR, DSN=DB2A. SDSNLOAD

H LOADPROD EXEC DSNUPRCC, Ul D=' PRODLOAD , UTPROC='"', SYSTEM=' VO1A
/i

/
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( "PID
POSI TION(  00003: 00132) VARCHAR
, "I NFO'
POSI TION(  00133: 00389) XM. PRESERVE WH TESPACE

YSREC DD DSN=JRS. POUNLD. SYSREC, Di SP=0LD
SYSPRI NT DD SYSQUT=*
/SYSIN DD *
LOAD DATA | NDDN SYSREC LOG NO RESUME YES
EBCDI C  CCSI D( 00037, 00000, 00000)
I NTO TABLE "JRS" . " PURCHASEORDER'
WHEN( 00001: 00002) = X' 0009'
| GNOREFI ELDS YES
( "PO D'
POSI TION(  00003: 00132) VARCHAR
FO'

)

[*

// LOADPO  EXEC DSNUPRCC, Ul D=' POLOAD , UTPROC="'"', SYSTEM=' V91A
IS

I

/

POSI TI ON(  00133: 00389) XML PRESERVE WHI TESPACE

)
/*

In this scenario, you modified the table schema and completely dropped the side
tables and some of the shredded columns. This has a big impact on the application
gueries. An alternate approach could be to use an annotated schema shred to
decompose all new documents to existing side tables, and only change the column
type without dropping the side tables. The advantage with this approach is that the
application queries to the side tables do not change and much of the application
logic based on them is preserved. The main drawback with this approach is that
there is no inherent synchronization between the new XML column and the side
tables. And since Native XML columns cannot have triggers defined on them, the
synchronization code has to be added to the application logic.

Note: The step to migrate data for the tables containing the shredded data (meaning

relational data only tables) is not described here since it has not changed from DB2,
Version 8.

Insert or update XML data

In this step, replace the existing queries or code for inserting and updating XML data
with the new XML functionality introduced in DB2 9.

Note: You can delete the existing records in the product table that you imported

from the old database to test out the code. For the purchase order XML data, the
insert statement does not change at all for calls from within an application.

I NSERT | NTO Pur chaseOrder VALUES(?, ?)

Note: If you were using SPUFI or DSNTEP2, the XMLPARSE would have to be
explicitly given.

Sample DB2 for z/OS XML application migration scenario
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I NSERT i nto PurchaseOrder VALUES (2001, XM._PARSE( DOCUMENT
db2xm . XMLCLOBFronFil e('/ m grate/ po.xm ') preserve whitespace));

Note: You can delete the existing records in the product table that you imported
from the old database to test out the code.

For the purchase order XML data, the i nsert statement does not change at all for
calls from within an application.

I NSERT | NTO Pur chaseOrder VALUES(?, ?)

Note: If you were using SPUFI or DSNTEPZ2, the XMLPARSE would have to be
explicitly given.

I NSERT i nto PurchaseOrder VALUES (2001, XM.PARSE( DOCUMENT
db2xm . XMLCLOBFrontFil e('/ m grate/ po.xm ') preserve whitespace));

Note: In order to use the db2xm . XMLCLOBFr onti | e function, you need to enable
the server for DB2 XML Extender. There is no comparable file function in DB2 9.

For shredding customer XML data, use annotated XML schema decompose stored
procedure XDBDECOMPXML while inserting the data instead of the XML Extender
shred functions.

CALL SYSPROC. XDBDECOWPXM_(' SYSXSR' , 'migrate.custoner', :xm doc_host_var,
:doci d_host _var, 0, NULL, :doctor_host_var, NULL);

Update the purchase order: Since the status attribute is part of the XML document,
use the update stored procedure to do sub-document updates. For more information
on the update stored procedure, refer to "Partial updates to XML documents in DB2
Viper" (developerWorks, May 2006).

Listing 13. Update the XML document

Cal | DB2XM_FUNCTI ONS. XMLUPDATE (

' <updat es><updat e acti on="repl ace" col ="1"

pat h="/ pur chaseOr der/ @t at us" >shi pped</ updat e></ updat es>',
" Sel ect info from purchaseorder where poil d=2001",

'updat e purchaseorder set info=? where poi d=2001', ?,?);

Generate reports

XML invoice based on the purchase order - This part changes completely since
the side tables are no longer available. Instead of using the DAD, you use SQL/XML
functions to generate the invoice from the purchaseorder XML document stored
natively in the info column.

Sample DB2 for z/OS XML application migration scenario
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Note: The XMLTABLE function is expected to ship post DB2 9 GA.

Listing 14. Produce Purchase Order invoice

SELECT
XMLELEMENT( NAME "i nvoi ce", poid,
XMLELEMENT( NAME " cust omer ",
name,
XMLELEMENT( NAME " addr ess",
street, state, zip)

).
XMLELEMENT( NAME "itens",
( SELECT XM_LAGG( XMLELEMENT( NAME "itenf, pid,
pr oduct Nane, quantity, USPri ce)

)
FROM XMLTABLE(" i t em
PASSI NG Q. i t ens
COLUWNS " @i d" XM,
" product Name" XM,
"quantity" XM,
"USPrice" XM
) T(pid, productNane, quantity, USPrice)

)

)
FROM PPP1 P,
XMLTABLE(' pur chaseOr der [ @oi d="2001"]"
PASSI NG P. | NFO
COLUMNS " @oi d" XM,
"name" XM. PATH ' shi pTo/ nang',
"street" XM. PATH 'shipTo/street',
"state" XM. PATH 'shipTo/state',
"zip" XML PATH ' shipTo/ zi p',
"itens" XM
) Q(poid, nane, street, state, zip, itens)

Note: For XML data stored intact in the db2xml.xmlclob column, the queries have to
be rewritten completely.

Customer information

Event though the structure of the table has not changed, you are now using an
annotated XML schema to shred the incoming XML. Unlike the RDB node DAD files,
annotated XML schemas cannot publish the shredded document. So instead, you
create a SQL/XML call to publish the customer information.

Listing 15. Produce information for a customer

SELECT XM_SERI ALl ZE ( CONTENT
XMLELEMENT ( NAME "custonmer",
XMLATTRI BUTES (e.cid AS "id"),
XMLELEMENT ( NAME "name", e.nane),
XMLELEMENT (NAME "ermi |l ", e.email),
XMLELEMENT (NAMVE "zi p", e.zip)

)
AS CLOB(7200)) AS ClI NFO FROM custoner e where ci d=1001

Customer list

Sample DB2 for z/OS XML application migration scenario
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To get a mailing list of all the customers from the customer table, since you are
already using SQL/XML functions, not much changes. The only difference is that you
no longer need to convert the XML to CLOB, since now the JDBC/CLI drivers can
understand XML type.

Listing 16. Produce customer list

SELECT XMLELEMENT ( NAME "customer",
XMLATTRI BUTES (e.cid AS "id"),
XMLELEMENT ( NAME "name", e.nane),
XMLELEMENT (NAME "enmi |l ", e.email),
XMLELEMENT ( NAME "zi p", e.zip)

FROM cust oner e;

Conclusion

DB2 9 for z/OS introduces a new powerful and yet simple environment for storing,
indexing, querying, and publishing both relational and XML data. In order to take full
advantage of this environment you need to migrate your tables, queries, and
application code. This article walked you through a series of migration steps using
an example scenario. The second article in this series also details the new XML
features in DB2 9 and compares them to the existing ones in DB2 for z/OS, Version
8. The first article provides a Java stored procedure for doing sub-document
updates. Since much of the migration process is manual, hopefully these articles
help you in the migration process and also in making decisions on what course to
take before and during the migration.
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Downloads
Description Name Size Download method
Migrate scenario source code Scenario_code.zi®KB HTTP

Information about download methods
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Resources

Learn

» DB2 for z/OS page area on developerWorks: Get the resources you need to
advance your skills on DB2 for z/OS.

« "XML application migration from DB2 for z/OS V8 to DB2 9, Part 1: Partial
updates to XML documents in DB2 9 for z/OS" (developerWorks, March 2008):
Learn a method for performing partial updates to XML documents stored
natively in DB2 9 for z/OS, using a stored procedure that's included as a
download.

» "XML application migration from DB2 for z/OS V8 to DB2 9, Part 2 : Comparing
XML functionality in DB2 9 to DB2 V8" (developerWorks, March 2008): In part
two of a series, explore the XML functionality in DB2 9 for z/OS and understand
the impact the new XML support has on migrating existing XML-based
applications from DB2 for z/OS V8.

» developerWorks Information Management zone: Learn more about Information
Management. Find technical documentation, how-to articles, education,
downloads, product information, and more.

» Stay current with developerWorks technical events and webcasts.
» Technology bookstore: Browse for books on these and other technical topics.
Get products and technologies

» Build your next development project with IBM trial software, available for
download directly from developerWorks.

Discuss
» Participate in the discussion forum for this content.
» DB2 for z/OS Exchange: Contribute to the DB2 for z/OS Exchange.

» Participate in developerWorks blogs and get involved in the developerWorks
community.
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