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1. Introduction
IPCCAT is a system which allows for automatic text categorization in the International Patent Classification  (IPC).

The tool itself provides IPC predictions based on a given text, at Class, Sub-Class or Main Group levels. IPCCAT is published on WIPO’s website at https://www3.wipo.int/ipccat.
The purpose of this paper is document how to use IPCCAT web service extension which primary purpose is to allow an IT system to make use of the IPCCAT categorization functionality described under the on-line help of IPCCAT.  Some of the IPCCAT characteristics (e.g. IPC coverage of the training set, precision, …) are also described there.

IPCCAT comes with a Graphic User Interface for human users, but a web service is also available in order to use IPCCAT’s services from a computer program. A sample Java client is provided to illustrate how the web service can be called. The web service is available at https://www3.wipo.int/ipccat/ipccatws and you can test that it is operational using https://www3.wipo.int/ipccat/ipccatws?wsdl 
This document describes the web service’s architecture and specifications, and explains how to use both the web service and its sample client.

2. General Architecture

The IPCCAT web service has the following architecture:


[image: image1]
· The IPCCAT application runs on a server at WIPO and can be directly used by people through its Graphic User Interface (GUI) which is accessible from WIPO’s website.

· The web service is deployed on top of the IPCCAT application. It calls IPCCAT’s categorization program, which in turn uses the application’s neural networks. The categorization program returns a number of category codes along with the confidence score of each prediction.

· The web service can be called remotely over the Internet by another computer program (no need of GUI). This other computer program is called a “client” for the web service. The client program has to be specifically written and installed by the remote user for this purpose. For example, if a Patent Office located in an African country wants to automatically classify its incoming patent applications, it may develop a client program for IPCCAT’s web service and install it locally (in Africa). This program can then use the IPCCAT program (which runs on a server in Switzerland) over the Internet. Such a client program can be written in any programming language; a sample client developed in Java is provided with IPCCAT’s web service as an example.
3. Specifications of the Web Service

A. Check Web service availability

To check that the web service is available, type https://www3.wipo.int/ipccat/ipccatws?wsdl in a browser window to verify that it returns the following page (ipccat web service description):

<?xml version="1.0" encoding="UTF-8" ?> 

- <wsdl:definitions xmlns:wsdl="http://schemas.xmlsoap.org/wsdl/" xmlns:ns1="http://org.apache.axis2/xsd" xmlns:ns="http://ws.ipccatws.simple.com" xmlns:wsaw="http://www.w3.org/2006/05/addressing/wsdl" xmlns:http="http://schemas.xmlsoap.org/wsdl/http/" xmlns:xs="http://www.w3.org/2001/XMLSchema" xmlns:mime="http://schemas.xmlsoap.org/wsdl/mime/" xmlns:soap="http://schemas.xmlsoap.org/wsdl/soap/" xmlns:soap12="http://schemas.xmlsoap.org/wsdl/soap12/" targetNamespace="http://ws.ipccatws.simple.com">
<wsdl:documentation>ipccatws</wsdl:documentation> 

- <wsdl:types>
- <xs:schema attributeFormDefault="qualified" elementFormDefault="qualified" targetNamespace="http://ws.ipccatws.simple.com">
- <xs:element name="ipccatws">
- <xs:complexType>
- <xs:sequence>
<xs:element minOccurs="0" name="level" nillable="true" type="xs:string" /> 

<xs:element minOccurs="0" name="language" nillable="true" type="xs:string" /> 

<xs:element minOccurs="0" name="nbPrediction" type="xs:int" /> 

<xs:element minOccurs="0" name="content" nillable="true" type="xs:string" /> 

</xs:sequence>
</xs:complexType>
</xs:element>
- <xs:element name="ipccatwsResponse">
- <xs:complexType>
- <xs:sequence>
<xs:element minOccurs="0" name="return" nillable="true" type="xs:string" /> 

</xs:sequence>
</xs:complexType>
</xs:element>
- <xs:element name="hello">
- <xs:complexType>
- <xs:sequence>
<xs:element minOccurs="0" name="name" nillable="true" type="xs:string" /> 

</xs:sequence>
</xs:complexType>
</xs:element>
- <xs:element name="helloResponse">
- <xs:complexType>
- <xs:sequence>
<xs:element minOccurs="0" name="return" nillable="true" type="xs:string" /> 

</xs:sequence>
</xs:complexType>
</xs:element>
</xs:schema>
</wsdl:types>
- <wsdl:message name="helloRequest">
<wsdl:part name="parameters" element="ns:hello" /> 

</wsdl:message>
- <wsdl:message name="helloResponse">
<wsdl:part name="parameters" element="ns:helloResponse" /> 

</wsdl:message>
- <wsdl:message name="ipccatwsRequest">
<wsdl:part name="parameters" element="ns:ipccatws" /> 

</wsdl:message>
- <wsdl:message name="ipccatwsResponse">
<wsdl:part name="parameters" element="ns:ipccatwsResponse" /> 

</wsdl:message>
- <wsdl:portType name="ipccatwsPortType">
- <wsdl:operation name="hello">
<wsdl:input message="ns:helloRequest" wsaw:Action="urn:hello" /> 

<wsdl:output message="ns:helloResponse" wsaw:Action="urn:helloResponse" /> 

</wsdl:operation>
- <wsdl:operation name="ipccatws">
<wsdl:input message="ns:ipccatwsRequest" wsaw:Action="urn:ipccatws" /> 

<wsdl:output message="ns:ipccatwsResponse" wsaw:Action="urn:ipccatwsResponse" /> 

</wsdl:operation>
</wsdl:portType>
- <wsdl:binding name="ipccatwsSoap11Binding" type="ns:ipccatwsPortType">
<soap:binding transport="http://schemas.xmlsoap.org/soap/http" style="document" /> 

- <wsdl:operation name="hello">
<soap:operation soapAction="urn:hello" style="document" /> 

- <wsdl:input>
<soap:body use="literal" /> 

</wsdl:input>
- <wsdl:output>
<soap:body use="literal" /> 

</wsdl:output>
</wsdl:operation>
- <wsdl:operation name="ipccatws">
<soap:operation soapAction="urn:ipccatws" style="document" /> 

- <wsdl:input>
<soap:body use="literal" /> 

</wsdl:input>
- <wsdl:output>
<soap:body use="literal" /> 

</wsdl:output>
</wsdl:operation>
</wsdl:binding>
- <wsdl:binding name="ipccatwsSoap12Binding" type="ns:ipccatwsPortType">
<soap12:binding transport="http://schemas.xmlsoap.org/soap/http" style="document" /> 

- <wsdl:operation name="hello">
<soap12:operation soapAction="urn:hello" style="document" /> 

- <wsdl:input>
<soap12:body use="literal" /> 

</wsdl:input>
- <wsdl:output>
<soap12:body use="literal" /> 

</wsdl:output>
</wsdl:operation>
- <wsdl:operation name="ipccatws">
<soap12:operation soapAction="urn:ipccatws" style="document" /> 

- <wsdl:input>
<soap12:body use="literal" /> 

</wsdl:input>
- <wsdl:output>
<soap12:body use="literal" /> 

</wsdl:output>
</wsdl:operation>
</wsdl:binding>
- <wsdl:binding name="ipccatwsHttpBinding" type="ns:ipccatwsPortType">
<http:binding verb="POST" /> 

- <wsdl:operation name="hello">
<http:operation location="hello" /> 

- <wsdl:input>
<mime:content type="application/xml" part="parameters" /> 

</wsdl:input>
- <wsdl:output>
<mime:content type="application/xml" part="parameters" /> 

</wsdl:output>
</wsdl:operation>
- <wsdl:operation name="ipccatws">
<http:operation location="ipccatws" /> 

- <wsdl:input>
<mime:content type="application/xml" part="parameters" /> 

</wsdl:input>
- <wsdl:output>
<mime:content type="application/xml" part="parameters" /> 

</wsdl:output>
</wsdl:operation>
</wsdl:binding>
- <wsdl:service name="ipccatws">
- <wsdl:port name="ipccatwsHttpSoap11Endpoint" binding="ns:ipccatwsSoap11Binding">
<soap:address location="http://icws5.wipo.int:8080/axis2/services/ipccatws.ipccatwsHttpSoap11Endpoint/" /> 

</wsdl:port>
- <wsdl:port name="ipccatwsHttpSoap12Endpoint" binding="ns:ipccatwsSoap12Binding">
<soap12:address location="http://icws5.wipo.int:8080/axis2/services/ipccatws.ipccatwsHttpSoap12Endpoint/" /> 

</wsdl:port>
- <wsdl:port name="ipccatwsHttpEndpoint" binding="ns:ipccatwsHttpBinding">
<http:address location="http://icws5.wipo.int:8080/axis2/services/ipccatws.ipccatwsHttpEndpoint/" /> 

</wsdl:port>
</wsdl:service>
</wsdl:definitions>

B. IPCCAT Web Service overview
IPCCAT’s web service was designed to operate in the following way:

· It should receive an XML fragment including:

· The text of the document to be classified, 

· The language in which the text is written (English or French) EN,FR,

· The IPC level at which the classification should be proposed (Section, Class, Sub-Class, Main Group) SECTION, CLASS, SUBCLASS or MAIN, and

· The number of IPC codes (number of predictions) [1..5] requested.

· It returns another XML fragment which includes the requested number of predicted categories at the requested IPC level, along with a confidence score for each prediction.

C. Web Service Error Messages
When provided with a simple string of text or with a full XML file, the web service returns the requested number of predicted IPC codes along with their respective confidence score. However some error messages may be returned instead of the predictions. Those messages are the following:

· “No prediction” : The text to be classified is probably too short.

·  “Classification level should be: SECTION, CLASS, SUBCLASS or MAIN” : The IPC level at which the classification is requested does not match one of those four names.

· “Language should be: EN or FR” : The language in which the text to be classified is written must be English (EN) or French (FR).

· “nbPrediction should be between 1 and 5” : The number of requested IPC codes must be 1, 2, 3, 4 or 5. No other value is accepted.

· “Content is empty” : No text string or XML file was provided along with the classification request.

D. Confidence scores

When asked to propose IPC categories for a given patent application, IPCCAT provides a confidence score along with its proposed categories. This confidence score is calculated as an absolute value.

For easier reading and understanding, the confidence score appears in IPCCAT’s GUI as a number of stars, as illustrated below: 
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No star means a very low confidence, 5 stars is the best possible score. In the example above the top prediction has a confidence score of 3 stars, and the “B60D” prediction is correct.

It should be noted that the number of stars is not calculated in a linear way, but according to the following table:
	Confidence score
	Number of stars

	From 0 to 599
	0

	From 600 to 699
	1

	From 700 to 899
	2

	From 900 to 1249
	3

	From 1250 to 1599
	4

	From 1600
	5


The confidence score is directly linked to the performance of the neural network. For instance, from 1600 onwards, IPCCAT’s prediction is correct in 97% of tested cases (for a given neural network). The levels at which another star is added were thus defined so as to reflect those statistics and make them easier to read for the users.

4. Web Service Java Client prototypes
Prototype(s) of calls to IPCCAT web service are available under http://www.wipo.int/classifications/ipc/en/ITsupport/prototypes/index.html 

A. A Very Simple Client Template

Below is an example of a Java client allowing to call IPCCAT’s web service:

package test;

import javax.xml.ws.BindingProvider;

/**

 *

 * @author Simple Shift - Jacques Guyot 2012
 *

*/

public class TEST_SIMPLE {

    public static void main(String[] args) {

        testWebService("CLASS", "EN", 3, "A text aligner for computer-assisted translation software.");
    }

    public static void testWebService(

            String level,

            String language,

            int nbPrediction,

            String content) {
        System.out.println("Call parameters are:  \n"

                + "  level: " + level + "\n"

                + "  language: " + language + "\n"

                + "  nbPrediction: " + nbPrediction + "\n"

                + "  content: " + content + "\n");

        System.out.println("WS says:\n"+ ipccatws(level, language, nbPrediction,                                    

                           content));

    }

      // webservice call (generate automatically)

      private static String ipccatws(java.lang.String level, java.lang.String language, java.lang.Integer nbPrediction, java.lang.String content) {

        com.simple.ipccatws.ws.Ipccatws_Service service = new com.simple.ipccatws.ws.Ipccatws_Service();

        com.simple.ipccatws.ws.IpccatwsPortType port = service.getIpccatwsHttpSoap11Endpoint();

        return port.ipccatws(level, language, nbPrediction, content);

    }

}

The program above must be built in an environment which supports web services, such as NetBeans for Java.
It shows that the simplest way to call the web service is to provide it with four parameters, as illustrated in the highlighted line:

testWebService("CLASS", "EN", 3, "A text aligner for computer-assisted translation software.");
· The IPC level at which the prediction is requested (here: CLASS)

· The language in which the text to be classified is written. It can be either English (EN) or French (FR) (here: EN)

· The number of IPC category predictions, between 1 and 5 (here: 3)

· The text to be classified, between quotation marks (here: "A text aligner for computer-assisted translation software.")

· Execution:

Call parameters are:  

  level: CLASS

  language: EN

  nbPrediction: 3

  content: text aligner for translation

WS says:

<predictions>

<msg>ok</msg>

<prediction>

    <rank>1</rank><category>G03</category><score>4073</score>

</prediction>

<prediction>

    <rank>2</rank><category>G06</category><score>1201</score>

</prediction>

<prediction>

    <rank>3</rank><category>B04</category><score>883</score>

</prediction>

</predictions>
B. A more complex Client with a Graphic User Interface

Another sample client which includes a GUI is also provided as an example with the web service. This client is written is Java Swing.
To try it:

· download and extract the zip file on your computer e.g. under D:\IPCCAT_proto\IPCCATWSClient_20121204.

· Then double click on “classify.bat” and you should see:
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· Paste into the “WS url” field the address of the web service https://www3.wipo.int/ipccat/ipccatws  and click on “reconnect”

You should now see 
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The GUI allows uploading a file by clicking on the “...” button. The file containing the text to be classified can be : 

· Either a plain text (TXT) file : in that case the complete content will be uploaded ;

· Or an XML file: in that case it must be compliant with the input format described below.
In both cases the file must be encoded in Unicode UTF-8.
Xml Input File Format

<!DOCTYPE WIPO2011 [

< !ELEMENT pat (doc)>
< !ELEMENT doc (app,inv,tit,abs)>
< !ELEMENT app (#PCDATA)>
< !ELEMENT inv (#PCDATA)>
< !ELEMENT tit (#PCDATA)>
< !ELEMENT abs (#PCDATA)>

< !ATTLIST doc id CDATA #REQUIRED>
< !ATTLIST doc date_publ CDATA #REQUIRED>
< !ATTLIST doc country CDATA #REQUIRED>
< !ATTLIST tit l CDATA #REQUIRED >
< !ATTLIST abs l CDATA #REQUIRED >

]>

Example:

<pat>

<doc id="10907" date_publ="19990518" country="US">

<app>RUITER S NIEUWE ROZEN BV</app>

<inv>POUW A A</inv>

<tit l="EN">Hybrid tea rose plant named 'Ruitenor'</tit>

<abs l="EN">A new variety of hybrid tea rose plant producing salmon orange to orange open flowers of good form and suitable for growing under glass.</abs>

</doc>

</pat>

Alternatively it is possible to directly type or paste some text into the text area. 

The language in which the text to be classified is written must be defined: EN (English) or FR (French).

The IPC level at which the classification should be performed must be defined: SECTION, CLASS, SUB-CLASS or MAIN GROUP.

Finally the number of requested predictions must be defined, from 1 to 5.

Then the user clicks on the “Classify” button.

The result is displayed at the bottom of the screen:

· Rank: The best prediction comes on top of the list

· Category: IPC code of the predicted category (at the specified IPC level)

· Neural Network Score: the confidence score returned by IPCCAT (see Section 3.D.)

5. Support Contact

For support with the IPCCAT Web Service please contact:

Mr. Patrick Fiévet

Head of the IT Systems Section

WIPO

Tel: +41 22 338 96 26
Email: patrick.fievet@wipo.int 
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