METHOD AND SYSTEM FOR SEARCHING AND RETRIEVING
ELECTRONIC DOCUMENTS FIELD OF INVENTION The present
invention relates to a method and system for searching and retrieving
electronic documents. BACKGROUND Due to the vast amount of
information stored in a database, a major issue in the retrieval of relevant
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existing method includes implementing systems for storing and querying XML data.

However, the existing systems for storing and querying XML data, such as GoXML™ and

Xyleme™, do not support the format of metadata.

An example of an existing device for searching and retrieving electronic document is
disclosed in US Patent No. 7054859. In particular, it discloses a method for responding to
search requests for stored documents. Each of the stored documents includes metadata, content,
and a document type identifier for identifying a type of the document. A search request including
document type criteria, metadata criteria, and content criteria, is received by the system. A first
set of documents based on the metadata criteria is identified. Documents in the first set that have
a document type identifier that matches the document type criteria are identified. A search
method is identified from a plurality of search methods for searching the content of the identified
documents in the first set based on the document type identifier of the documents. The content of
the identified documents in the first set is searched using the identified search method and the



content criteria. However, the system is slow and inefficient in searching

for the identified documents. As described in US Patent No. 7054859,
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Moreover, in US Patent No. 7054859, the efficiency of and the type of XML Parser that is
available to the user will affect the speed the user could modify the data. The amount of
computing memory the user has at his disposal will also affect the speed of retrieval and
replacement of the data. With the system, rapid updates/retrieval of a set of data within a
large XML document instance or across multiple XML document instance is difficult as the
amount of processing required to locate a particular node among the XML document
instances is large. Given this limitation and in the context of real-time computing where
“hard” deadline can never be compromised the convenience offered by the XML file is
severely limited.

Therefore, it would be desirable to have a retrieval system that is fast and efficient in
retrieving stored electronic documents, and at the same time, not limited to XML data. Other
types of electronic documents may include Delimiter-Separated Value (DSV) File, PDF, ODF



retrieving stored electronic documents, and at the same time, not limited
to XML data. Other types of electronic documents may include
Delimiter-Separated Value (DSV) File, PDF, ODF 2 File (Open Document
Format), DVI File (Page Description File), HTML / xHTML File (Hyper-
Language Web File) and SVG File (which is a special type of XML File). It
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be an extended markup language (XML) document. Preferably, the data

SUMMEYHSE PHIEKRYERTHERCtual data by a universal identifier. 3 According

to a second aspect of the present invention, there is provided a system for
searching and retrieving electronic documents, the system comprising a
Accordiagumenir§l@spect of the present invention, there is provided a method for searching

and retrieving electronic documents, the method comprising providing a document file
including a plurality of actual data and a plurality of data identifiers, the data identifier being
linked to the actual data, entering a query expression, identifying the data identifier according
to the query expression, searching and locating the actual data in the document file, and
retrieving the actual data from the document file.

Preferably, the data identifier is a metadata tag.
Preferably, the metadata tag comprise of metadata tag criteria.
Preferably, the document file may be an extended markup language (XML) document.

Preferably, the data identifier is linked to the actual data by a universal identifier.



including a plurality of actual data and a plurality of data identifiers, each

data identifier being linked to the actual data, a navigation controller for
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Figure 2 shows a flowchart of a document retrieving process performed by the document

retrieval system according to one embodiment of the present invention.

Figure 3 shows a sample XML document illustrating the arrangement of the navigation tags
and the actual data tag. It also shows how the metadata and the actual data are linked by the
GUID and the full path. When GUID and full path is combined will aid application to navigate
to the exact node, retrieve or modify the data in a highly efficient manner.

Figure 4 shows a block diagram illustrating the actions as explained in the flowchart.

These and additional embodiments of the invention may now be better understood by turning
to the following detailed description wherein a preferred embodiment is described.



a thorough understanding of the invention. It will be apparent, however, to

one skilled in the art that the invention can be practiced without these

specific details. In other instances, structures and devices are shown in

block diagram form in order to avoid obscuring the invention. Reference in

the specification to 'one embodiment’ or "an embodiment” means that a
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Figure 1 shows a preferred embodiment of the present invention. As shown, the document

file 100, such as a XML document instance, contains a plurality of data identifiers or a block
of metadata tags 102, located at the beginning of the XML document 100 to facilitate faster
searching and retrieving of stored documents or the actual data 122. The primary purpose of
the plurality of data identifiers, such as the block metadata tags 102, is to aid in the
navigation during the search process so that retrieving of the actual data 120 takes a shorter

time.

The block of metadata tags 102 houses a collection of individual metadata tags 104. Each
metadata tag 104 provides an overview of an actual section of the XML document instance
100. The metadata tag 104 describes the content of the data that includes the names 106 of
actual XML node it point to, the data type of the XML node 108, the last modification and
time to this node 110, a universal ID that can be use to identify modification across space

5



of the actual data in this XML document instance 114. As shown in Figure

1, there may be a plurality of metadata tags in which each of the

metadata tag 104 is linked to a specific actual data 122. At the other end

of the XML document instance 100 is the plurality of actual data 122. The
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an unineetatalenbii@ck into tree nodes. In step 208, based on the tree nodes
created in step 206, the application is able to quickly determine if the

documents contain the desired data. If desired data tag is not found in the
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212, the system checks if there is anymore document on the candidate document list. If there
is, the system reads the metadata block of the next file on the list as in step 206. If the
document is the last document on the candidate document list, the system proceeds to step
214. In step 214, the system goes to head of array created in step 210, which would have
been populated with a collection of metadata nodes. In step 216, iteration begins to the next
metadata tag pointing to exact location of the desired data node. In step 218, the application
is able to rapidly place the cursor to the desired node to retrieve or update the data with the
existence of full path 114 in the metadata of the XML document instance. In step 220, the
system iterates to the next metadata until the metadata is the last element in the array. When
last element of the array is reached, the application exits the loop. In step 222, if the system
performs retrieval operation, the desired data shall be aggregated and displayed to the user.



performs retrieval operation, the desired data shall be aggregated and
displayed to the user. 6 The system reports on the status of the operation
to the user whether partially or completely successful if the updating
operation is performed. Figure 3 shows a sample print screen of the
arrangement of the navigation metadata tag and the actual data tag.
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identifiers, each data identifier being linked to the actual data,
Although exemplary embodiments of the present invention have been shown and described,
it will be apparent to those skilled in the art that a number of changes, modifications, or
alternations to the invention as described herein may be made, none of which depart from
the spirit of the present invention. All such changes, modifications and alterations should
therefore be seen as within the scope of the present invention.



entering a query expression, identifying the data identifier according to the
guery expression, searching and locating the actual data in the document
file, and retrieving the actual data from the document file. 2. The method
according to claim 1, wherein the data identifier is a metadata tag. 3. The
method according to any one of the preceding claims, wherein, the
CLAIMStadata tag comprises metadata tag criteria. 4. The method according
to any one of the preceding claims, wherein the document file may be an
extended markup language (XML) document. 5. The method according to

1. afyresiBoskiarspredionR el s ying eleny enic depuaenisfitie imaHasteamprising:
the actuglslaimbw dsharsakidenibiag 8 phesjendonseasehing@athlurality of

iovi | i docur ing: i
ARG i o Sk UL S BRI o A Rtters, each
data idenatif@ingedrqyénkexpressieractual data, a navigation controller for

receivingya fiuany MPdRSESTERN M dRGAINAd R AFBIRHEQIRAN the

document file based on the query, an array for storing the actual data
being se3FRITENAATIIRSRLBGL e GRS ARTHEE L le. and
update/netiiieving¢atiantial dpdatiog dreddetineemdilde actual data being
stored in the array section, a controller for receiving information from the
update/retrieve section and displaying a cursor pointing to the actual
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actual data and sending information to a display block, and the display

3. blﬂ%( %Ogtiqé%péac\églr%i%etg %6)1/ %ﬂg E)}?(?hceuﬁgéédci;ng claims, wherein, the metadata tag

comprises metadata tag criteria.

4. The method according to any one of the preceding claims, wherein the document
file may be an extended markup language (XML) document.

5. The method according to any one of the preceding claims, wherein the data identifier
is linked to the actual data by an universal identifier.

6. A system for searching and retrieving electronic documents, the system comprising:

a document file including a plurality of actual data and a plurality of data

identifiers, each data identifier being linked to the actual data,

a navigation controller for receiving a query and for searching and locating the

actual data in the document file based on the query,

an array for storing the actual data being searched and located by the

navigation controller,

an update/retrieve section for updating and retrieving the actual data being

stored in the array section,

a controller for receiving information from the update/retrieve section and

displaying a cursor pointing to the actual data,

an output section for editing an arrangement of the cursor and the actual data

and sending information to a display block, and
the display block for displaying the data and the cursor.



