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Functional Specifications of 

Tokenizer

1. Introduction
 Tokenizer takes free text and produces tokens with sentence boundaries marked. Input - Free Text with optional segments and paragraphs marked in XML standards. Output – Stream of tokens with sentence boundaries marked in ssf format. A token may be any of the following: word, abbreviation, punctuation mark, real number, special symbol etc. No token has white space in it. Special symbols such as ‘|’, ‘.’, ’  ’ and two new lines are treated as end of sentence marker. Period is analyzed to decide whether it is an end of sentence marker or not. Abbreviations such as Mr.or Dr. is consider as a token. A list of acronyms is consulted when a period is found. Based on the list and some rules, it decides whether it is an abbreviation. By the end of processing, each sentence will contain all the tokens that make up the sentence. A separate file is created containing for each token character offsets back to the original document. Wrapper – A wrapper will also be provided which will take tag free text.
2. Input-Output Specifications

The tokenizer takes Free Text with optional segments and paragraphs marked in XML standards.  Following are the properties used from SSF.
Input:   
*.cml / *.txt 
Output:
*.tkn 

Input specifications: File with extension .cml have tag for document, meta data, paragraph, sentence etc. and file with extension .txt are tag free document.

Output specifications: File with extension .tkn have token of words of text part of cml file with preserving information of different tag sets. or simply have token of words of text part of txt file. 
Examples: 

Input 

    <document docid="gandhi-324" docnumber="2">

    <title>The Story of My Experiments with Truth </title>

    <author>

    <firstname>Mohandas</firstname>

    <middlename>Karamchand</middlename>

    <lastname>Gandhi</lastname>

    </author>

   <creation creationdate="03/07/2007" institutename="IIIT, 
     Hyderabad"></creation>

   <distributor>

     http://en.wikipedia.org/wiki/The_Story_of_My_Experiments_with_Truth

   </distributor>

   <language name="En" writingsystem="LTR" script="Roman" />

   <projectdesc name="ILMTConsortium"/>

   <dateofpublication>1927</dateofpublication>

   <body>

    <tb number="1" segment="yes" bullet="no">

    <text> Spiritual angle </text>

    <foreign language="select" writingsystem="LTR"> </foreign>

    </tb>

    <tb number="2" segment="no" bullet="no">

    <text>

  In his own words Gandhi takes us through some of the experiences in his

  life, with each chapter forming at least one important learning lesson

  to him. Going through the introduction section of the autobiography

  may suggest what to expect during the five parts that follow.

  </text>

  <foreign language="select" writingsystem="LTR"> </foreign>

    </tb>

  <tb number="3" segment="no" bullet="no">

  <text>

  The spiritual angle becomes evident when Gandhi says, "...What I

  want to achieve - What I have been striving and pining to achieve

  these thirty years - is self-realization, to see God face to face,

  to attain Moksha (Salvation). I live and move and have my being in

  pursuit of this goal."

  </text>

  <foreign language="select" writingsystem="LTR"> </foreign>

    </tb>

  </body>

  </document>
Output 

<document docid="gandhi-324" docnumber="2">

  <header>

  <title>The Story of My Experiments with Truth </title>

  <author>

  <firstname> Mohandas </firstname>

  <middlename> Karamchand    </middlename>

  <lastname> Gandhi </lastname>

  </author>

    ... 

  <language name="En" writingsystem="LTR" script="Roman"/>

  <projectdesc name="ILMTConsortium"/>

  <dateofpublication>1927</dateofpublication>

  </header>

  <body>

  <tb number="1" segment="yes" bullet="no">   <-- Note: Value of segment attribute

<text>

  1      Spiritual         <Undef>
  2      angle               <Undef>
  </sentence>

  </text>

  <tb number="2" segment="no" bullet="no">
<text>
 <Sentence id= "1">

  1        In             <Undef>
  2        his           <Undef>
  3        own         <Undef>
     ...

  29      him         <Undef>
  30       .             <Undef>
  </sentence>

 <Sentence id= "2">

  1       Going         <Undef>
  2       through      <Undef>
     ...

  19       follow      <Undef>
  20        .              <Undef>
  </sentence>

  </tb>

  <tb number="3" segment="no" bullet="no">

    ...

  </tb>

  </body>
 </document>
3. Flow Chart of Tokenizer
Flow chart of Tokenizer shows the overview of the program control flow from one module to other. It shows various decision points inside the program. 


                                                                            

                                                                    

                                                      







                                                                            

                                                                        

                                                      










Fig 1.1: Flow chart for Tokenizer
3.1 Identify all tags of cmls  : This module of tokenizer identify the cml tag of input   

            file. These tag have information about document, head, body, tb, sentence, foreign  

           etc. The detail information of tag is available in  specification of SRS.
3.2     Identify Numeric number and decimal symbol ( . ) : This module of tokenizer 

identify the place of occurrence of  numeric number and decimal symbol in input 

file.
3.3  Identify period symbol after special words : This module of tokenizer identify   the place of occurrence of  period symbol in title words of input file. For e.g  Dr. Mr.
3.4 Identify hyphen symbol between compound words : This module of tokenizer  identify the place of occurrence of  hyphen symbol between compound words in input file.
3.5 Identify  single quote and double quote  symbols : This module of tokenizer identify the place of occurrence of   single quote and double quote  symbols in input file.
3.6 Mark sentence end  and beginning : This module of tokenizer identify the place of occurrence of  sentence end  and its beginning and mark them with their id  in input file.
3.7 Reduce multiple spaces between words and between lines to single space : This module of tokenizer identify the place of occurrence of multiple spaces between words and between lines and reduce  to single space in input file.
3.8 Split single space to new line and eat extra new line spaces : This module of tokenizer identify the place of occurrence of single  spaces in input file and convert them to new line. It also check the occurrence of  extra new line space and reduce them.
3.9  Generate SSF format : This module of tokenizer convert input file into SSF format i.e it generate token number in first column, tokens in second column, and <Undef> tag  in third column (this tag shows the undefined value of this column) Here each new column is separated by a tab space.
3.10 Wrappers for handling simple text file (un-tag text): This module of tokenizer wrap the required format for simple input test file.
4. Data Flow Diagram 

         Input_file      (*.cml or *.txt)   

e.g:

                                                                                                                                                                        



                                             output_file  (*.tkn)
        
e.g:

Fig 1.2: DFD of Tokenizer

Note:

· The code is written in lex using regular expression
· The whole collection of code of tokenizer is  designed in such a way that all code files can be called in a pipeline one after another, like Unix programs. 

· The specific task of tokenizer is groped in consecutive files which are named by same initial numeric number.

· The DFDs give a simple picture of how the data flows inside the Tokenizer which help to understand its operation.

· The program code has followed the basic software engineering principles which will increase the readability & maintainability of the software.
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<Sentence id="1">


1	This 	   <Undef>


2	is	   <Undef>


3	tokenizer      <Undef>


4	SRS	   <Undef>


5	.	   <Undef>


</Sentence>





<Sentence id="2">


1	It	      <Undef>


2	is¨	      <Undef>


3	developed       <Undef>


4	by	      <Undef>


5	“1	      <Undef>


6	IIIT	      <Undef>


7	-JOIN	      <Undef>


8	Hyderabad       <Undef>


9	“2	       <Undef>


5	.	       <Undef


</Sentence>











This is tokenizer SRS . It is develop by “IIIT Hyderabad”.
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Identify single quote and double quote  symbols 
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Identify all tags of cmls (e.g. document, head, body, tb etc)








Identify Numeric number and decimal symbol ( . )











  Split single space to new line and eliminate extra new line spaces














Wrappers for handling simple text file (un-tag text)








Identify period symbol after Title words


 (e.g Dr. Mr.  )








Generate SSF format
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