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This paper is to example Dom parsing XML/XMLType using XDK & XDB provided by Oracle9i. Samples of C & PL-Sql explained.
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DOM Parsing XML/XMLType Using XDK

1.1 Introduction

One of the main hurdles using XML instead of EDI is the bunch of new parsing programs to be written to get the data from XML and load into application. To represent a EDI content in an XML, it takes 70% more space. This makes processing file and to load the data into applications tidious. W3C has come up few specifications to standardize programming interface that can be used in a wide variety of environments and applications. Document Object Model  (DOM) is one of them. SAX, Namespace are other techniques to parse XML. DOM is suggested option to parse XML files small in size. DOM loads the total content of the XML into before processing the file, unlike other techniques. The examples explained in this document use the DOM way to parse. This use the free XDK provided by Oracle.  

( http://technet.oracle.com/tech/xml/content.html )

1.2 XML :

XML used to parse is pasted below.

<?xml version = '1.0' standalone = 'yes'?>

<FTM>

<FileType>TTSTLON001</FileType>

<UserName>TEST6H1</UserName>

<MachineID>test6h1</MachineID>

<DateNtfy>2003007</DateNtfy>

<TimeNtfy>124608</TimeNtfy>

<FileNtfy>test/test.tcp</FileNtfy>

<UniqueId></UniqueId>

</FTM>

The above example is a kind of XML (No Nested levels in it) and  its few unique attributes of it are outlined below. 

This overview of naming conventions will make parsing conventions understand easy.

· First Line is the XML is its version specification.

· FTM here is called Root Node.

· FileType here is Child Node for FTM.

· UserName here is called Sibbling for FileType.

· MachineID is also Sibbling for UserName.

· FTM, FileType, UserName are called Nodes of this XML. FTM is root Node.

1.3 C Example:

  xmlctx     *ctx;            /* Master XML parser context */
  uword      ecode = 0;

  int            flag_success;

  xmlnodes  *nodes;          /* Array of nodes */
  xmlnode    *attr;           /* Document node */
  const oratext *name;        /* String pointer */
  xmlnode    *node9;

  uword    i , n_nodes;

/*Get  Master XML Parser Context */
  if (!(ctx = xmlinit(&ecode, (const oratext *) 0,

                        (void (*)(void *, const oratext *, uword)) 0,

                        (void *) 0, (const xmlsaxcb *) 0, (void *) 0,

                        (const xmlmemcb *) 0, (void *) 0,

                        (const oratext *) 0)))

    {

        printf("Failed to initialze XML parser, error %u\n",

                                        (unsigned) ecode);

        return(FALSE);

    }

    printf("Parsing '%s' ...\n", document);

/*Parse The Document */
    if (ecode = xmlparse(ctx,(const unsigned char *) document, (oratext *) 0,

                        XML_FLAG_VALIDATE| 

                        XML_FLAG_DISCARD_WHITESPACE))

    {

        printf("Parse failed, error %u\n", (unsigned) ecode);

        return(FALSE);

    }

/*Get  Root Docment */
    node = getDocumentElement(ctx);

/*Get  NodeName of Root Node */
    name = getNodeName(node);

    printf("node is = %s\n", name);

/*Loop till last Sibbling of FirstChild of Root Node */
    for(node9=getFirstChild(node) ; node9 ; node9 = getNextSibling(node9))

    {

/*Print NodeName NodeValue and NodeValue of  text Node */
                 printf("Node Name<%s> Value<%s> \n",

                                         (char *) getNodeName(node9),

                                         (char *)getNodeValue(getFirstChild((node9))));

     }

     xmlterm(ctx);

XDK has rich set of the API provided with it to parse the XML with no much effort into it. Learning is the only time consuming activity in it. The above piece of code is the way to print out all the Node Names and the Node Values. Description of each API used is explained below. For futher API descriptions refer [1].

xmlinit: 

           This function initialize XML parser, this gives out master XML parser context.

This call should be successful to call any subsequent calls.

xmlparse: 

This function parses the XML document passed to it as one of the 

arguments. The parsed document is loaded into the parser Context (param1).

This call should be successful to call any subsequent calls.

getDocumentElement:

           This function returns the root element (node) of the parsed document (FTM 

            here). Root Node is the node which has the entire document rooted at it. 

getNodeName:


This returns the Node Name or Null of the Node it is pointing to.


This returns “FTM” in its first call here.

getFirstChild:


This returns the first child of the given node, or NULL if the node has no 

children. This returns “FileType” in its first call here as this is the First Child 

of the node (<FTM> here) it is pointing to.

getNodeValue:

This returns the "value" (associated character data) for a node, or NULL if 

the node has no data.

This function DOEST NOT return “TTSTLON001” for the node pointing 

to “<FileType>”.  That is if the getNodeName(node) => “FileType” one 

will expect  that getNodeValue(node) will return “TTSTLON001”. But it 

wont as parses sees a text node in between.

NOTE: 

XML parser sees the node  


<FileType>TTSTLON001</FileType>

AS


<FileType><#text>TTSTLON001</#text></FileType>

If the node is pointing to this <a>b</a>.

getNodeName(node) => a

getNodeValue(node) =>  null
getNodeName(getFirstChild(node)) =>  #text

getNodeValue(getFirstChild(node)) =>  b

getNextSibling:


This returns a pointer to the next sibling of the given node, that is, the next 

child of the parent. For the last child, NULL is returned


Here for a node pointing to <FileType>….,  getNextSibling(node) will give 

out node pointing to <UserName>.

xmlterm:


Terminates the master XML parser context from memory. This function will 

free any memory used during the previous parse.

For Loop here loops till it reaches the last Node and for each node it prints the Node Name and the Node value (of its child #text node).

To Compile the C program we have to include ${ORACLE_HOME}/xdk/include 

and link -lxml9 -lxsd9 -lcore9 -lnls9 -lunls9 -lm –lpthread

(-L${ORACLE_HOME}/lib)

OutPut:

Node Name<FileType> Value<TTSTLON001> 

Node Name<UserName> Value<TEST6H1> 

Node Name<MachineID> Value<test6h1> 

Node Name<DateNtfy> Value<2003007> 

Node Name<TimeNtfy> Value<124608> 

Node Name<FileNtfy> Value<test/test.tcp> 

Node Name<UniqueId> Value<>

XMLType

Below example gives the way to get XML out of the XMLType. This XML output to DOM parsing technique as explained above .

OCIClobLocator *put_xmltype_loc;     /*Oracle Clob locator*/
OCIClobLocator *get_xmltype_loc;     /*Oracle Clob locator*/
EXEC SQL ALLOCATE :get_xmltype_loc; /*Allocate To LOB*/
EXEC SQL 

     SELECT a.XMLTYPE_EXAMPLE.getclobval()

      INTO :get_xmltype_loc  /*Get The Handle Here*/
      FROM XMLTYPE_TABLE a

      WHERE log_id = :log_id_in;

 amt = 4294967295;

 EXEC SQL WHENEVER NOT FOUND GOTO end_of_lob ;

….

 EXEC SQL 

      LOB READ :amt

      FROM :get_xmltype_loc AT :offset

      INTO :buffer ;

End_of_lob:

 /* Write to a File */

 /* Use Above Parsing Technique */
EXEC SQL ALLOCATE :put_xmltype_loc;

EXEC SQL LOB CREATE TEMPORARY :put_xmltype_loc;

 /* Fetch New XML contents in to in_rec*/
 EXEC SQL 

    LOB WRITE APPEND :amt FROM :in_rec INTO :put_xmltype_loc;

/* Update with new LOB value using createXML*/
 EXEC SQL 

      UPDATE XMLTYPE_TABLE

      SET XMLTYPE_EXAMPLE = sys.xmltype.createXML( :put_xmltype_loc )

      WHERE  log_id = :log_id_in ;

EXEC SQL LOB FREE TEMPORARY :put_xmltype_loc;

Pro*C as of now does not support the XMLType variable. Fetching the XMLType variable is done through getClobval() function provided with the XMLType variable. Refer [1] further functions associated with the XMLType.

Get the XML from XMLType

· OCIClobLocator is the OCI variable to cater the Clob values.  

· This needs to be ALLOCATED before fetching the values into it. 

· Fetch the Handle of the XMLType into OCIClobLocator using getClobVal().

· Read some :amt of  LOB content from OCIClobLocator  into buffer. This can be started from a specified OFFSET (usually 0 for first time).

· The buffer can be written to file and this can be used further to Parse the XML as explained in the first example.

Similar mechanism can be used to deal with Clob/Blob data types as well.

Put the XML into XMLType

· Declare a OCIClobLocator.

· Allocate the OCIClobLocator. 

· Create Temporary LOB into the OCIClobLocator. (This is needed as we are not getting any handle of existing CLOB here unlike the getClob case).

· Write (append mode) into the LOB from the buffer. Buffer can be the data fetched from the new XML File.

· Free the Temporary Lob Handle. (This is not required in Get CLOB as the handle is freed with RELEASE option).

1.4 PL-SQL Example:

-- PL/SQL Specification
  var          XMLType;     

  doc          dbms_xmldom.DOMDocument;

  ndoc         dbms_xmldom.DOMNode;

  node         dbms_xmldom.DOMNode;

  nodeM        dbms_xmldom.DOMNode;

  nodeV        dbms_xmldom.DOMNode;

-- PL/SQL Block
BEGIN

     SELECT a.XMLTYPE_EXAMPLE into var

     FROM XMLTYPE_TABLE a where Rownum <2 ;

    -- Create DOMDocument handle:
     doc     := dbms_xmldom.newDOMDocument(var);

     -- Create node from DOMDocument handle:
     ndoc    := dbms_xmldom.makeNode(doc);

     -- Get First Child Of the Node
     node :=   dbms_xmldom.getFirstChild( ndoc );

     nodeM :=   dbms_xmldom.getFirstChild( node );

     dbms_output.put_line('Node Name <'|| 

                                          dbms_xmldom.getNodeNAME(nodeM) || '>');

     nodeV  :=   dbms_xmldom.getFirstChild( nodeM );

     dbms_output.put_line('Node Name <'|| 

                                          dbms_xmldom.getNodeValue(nodeV) || '>');

     node := nodeM ;

   <<PARESE_RECORD>>

   loop

       if dbms_xmldom.isNull( node ) = true then

          exit PARESE_RECORD;

       end if;

       nodeM :=   dbms_xmldom.getNextSibling( node ); --Get Next Sibbling
       dbms_output.put_line('Node Name <'|| 

                                           dbms_xmldom.getNodeNAME(nodeM) || '>');

       nodeV  :=   dbms_xmldom.getFirstChild( nodeM );

       dbms_output.put_line('Node Name <'|| 

                                           dbms_xmldom.getNodeNAME(nodeM) || '>');

       node := nodeM ;

    end loop PARESE_RECORD;

    dbms_xmldom.freeDocument(doc);    -- Free The Document

PL-SQL procedure example given above is equivalent to the C program. Unlike the C first counterpart PL-SQL gets the XML from the XMLType Variable. Table is 

SQL> desc XMLTYPE_TABLE;

 Name                                      Null?    Type

 ------------------------------------- -------- --------------------------

 XMLTYPE_EXAMPLE                     SYS.XMLTYPE

SQL> select * from XMLTYPE_TABLE 

XMLTYPE_EXAMPLE

---------------------------------------------------------

<?xml version="1.0"?>

<FTM>

  <FileType>TTSTLON001</FileType>

  <UserName>TEST6H1</UserName>

  <MachineID>test6h1</MachineID>

  <DateNtfy>2003007</DateNtfy>

  <TimeNtfy>124608</TimeNtfy>

  <FileNtfy>test/test.tcp</FileNtfy>

  <UniqueId/>

</FTM>



PL-SQL here uses the dbms_xmldom package provided by the oracle9i. 

dbms_xmldom.newDOMDocument : 


This creates the DOMDocument Handle instance.


dbms_xmldom.makeNode :


This Type casts the Document Handle to a node. This is similar to typecast 

in C.

dbms_xmldom.getFirstChild:

Gets the First Child of the Node pointing to passed node.

dbms_xmldom.getNodeNAME:


Gets the Node Name of the Node it is pointing to.

dbms_xmldom.getNodeValue:


Gets The Node Value of the node pointing . As explained in C version of it.


If the node is pointing to this <a>b</a>.

GetNodeName(node) => a

getNodeValue(node) =>  null
getNodeName(getFirstChild(node)) =>  #text

getNodeValue(getFirstChild(node)) =>  b

dbms_xmldom.freeDocument:

Frees the Document further calls will not work till is newDOMDocument called.
This loops through all the XMLNodes and prints the Node Name and the Node Value (of the child node  #text ).

Please refer [1] for other Function types and descriptions.

1.5 Resources

The resources used for the testing are as follows:

[1] XML API Reference - XDK and Oracle XML DB
[2] XML Database Developer’s Guide - Oracle XML DB
[3] Oracle XML Parser 9.0.1.0.0 (C) documentation.
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