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CHAPTER 4. TECHNICAL DESIGN AND 

IMPLEMENTATION 

This chapter discusses details of designs, algorithms and implementation including 

their approaches, concerns and other technical details. 

4.1 Process Flow 

This section describes the high-level sequence of operations that is executed when a 

user inputs a word, from the point of input until the results are displayed. The Figure 1 

below illustrates the high-level process flow of the main engine along with the other 

component interactions. When the user enters the search string, it starts from the 

‘Validate input word’ step and shows the results after ‘Apply display logic’ step. 

These steps are briefly described below. 

 

Figure 1: High-level Input, Output Process Flow 

4.1.1 Validate Input Word 

This step essentially validates and pre-processes the search string as soon as it is 

entered and submitted by the user. Since this search application is only expecting a 
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Sinhala word the validating step will check for any non Sinhala characters and if 

found it will display an error message to the user and abort the flow. If user has 

entered more than one word (separated with spaces), it will also perform appropriate 

pre-processing for multi-word search. 

4.1.2 Tokenize Input String... 

The input string has to be split in to individual characters because, (as described in the 

section 3.3.2) it was decided to apply character replacement rules at each individual 

character level. After splitting the input string to characters, they are stored in a 

special data structure, which is instantiated at this step. This data structure also stores 

all the replacement characters and generated words by getting permutations with all 

replaceable characters. More about the design of the data structure can be found later 

in this chapter. 

4.1.3 Apply Token Replacements 

The data structure created in the previous step is passed to the rule engine. Then the 

rule engine applies all applicable rules and adds replacement characters under all 

applicable characters in the data structure. The rule sets that will be applied will differ 

based on the options selected by the user. If the user has set the option not to apply 

rules, no rules are applied and hence no replaceable characters will be added to the 

data structure. User can set three levels of character replacements where first level will 

have rules to accommodate the most common spelling differences, where as the third 

level will cause the most number of replacement resulting in a large number of 

different words (variations) to be searched in the database. In addition, there is a 

special option to apply special rules for Tamil names. 

4.1.4 Generate List of Strings 

After the replaceable characters have been added to the data structure by the rule 

engine, permutations of all these characters are taken to generate a list of words that 

will be searched in the database. A special algorithm was developed to efficiently get 

permutations of characters and generate words. The generated words are also stored in 

a list in the data structure. More about this algorithm can be found later in this chapter. 
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4.1.5 Search the Database... 

In this step, the database is searched using the generated words. A simple query is 

built using all generated words. The database will match records if any of the 

generated words are found in part or whole; and all such matching records are 

retrieved and taken to the next step. Since the application works only in Sinhala, only 

the Sinhala fields are searched. As described in section 3.3.6.1 and later in this 

chapter, a row has fields of all three languages. Some fields may have original data 

and some may have transliterated data identified by flags. All matched rows 

(including non-Sinhala fields) are taken to the next step. 

4.1.6 Apply Display Logic 

As mentioned in the above section the entire matching rows will be retrieved from the 

database. However, when results are displayed the requirement was to display only the 

original data. Therefore, firstly it is checked whether the Sinhala fields has original or 

transliterated data. If they are original, then the Sinhala fields are displayed. If Sinhala 

fields are transliterated either Tamil or English fields are displayed based on its 

original/transliterated flags. Hence, the output could be multilingual if matching rows 

does not have Sinhala original data fields. 

The users are able to refine/filter the search by entering more than one name separated 

in spaces. However, the names should be in the same order as the input, in order to 

match. 

4.2 High-Level Design 

The design of the search application was done keeping its future and greater goals in 

mind. Due to the componentized design, the main logic engine, which is the core 

outcome of this research, can be used for different tasks other than searching names. 

In addition, the system is extensible in various aspects.  

Three-tier architecture was adopted with clear separation of layers. Data transfer 

objects were used to transfer data between tiers so that each tier can be changed 

without affecting the other areas of the system. For example if a different user 

interface is required, such as a thick client or a mobile client it can be incorporated 
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effectively, without doing any change to the backend of the system. The Figure 2 

below is an architectural diagram that shows the high-level component design of the 

system. 

As shown in Figure 2, Tomcat was used as the application container for the system. 

All custom-built core components, external libraries, web interface and the 

JBossRules engine were deployed within the Tomcat Server. MySQL was used as the 

DBMS and was connected to Tomcat through connection pooling mechanisms as 

recommended by Tomcat & MySQL, using ConnectorJ libraries (MySQL AB, 2007). 

 

Figure 2: Component Design 

The current user interface is designed using Java Server Pages (JSP) and supports 

multi-lingual features. The main logic engine consists of four component packages—

UI, Common Utilities, Word Generator and Data Access. The JSP Web interface 

interacts with the rest of the system through the UI package, which consists of a single 

facade component. All rules are declared using the Drools rule language in text files, 

which are read by the JBossRules (Drools) rule engine. The rule engine interacts with 

the Word Generator component package, which forms the core of this system. The 
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Data Access component package interacts with the MySQL Database. Component 

packages of the main logic engine are described briefly in the following sub sections. 

Detailed design and implementations of all the components can be found later in this 

chapter. 

4.2.1 UI – Facade 

This package has a single component, which is the facade. This component acts as the 

entry point to the backend. The JSP web interface (or any user interface developed for 

this) would call the facade in order to get the desired functionality from the rest of the 

system. The facade is responsible in calling necessary modules such as the validator, 

word generator and data retriever to deliver the response back to the caller. This 

allows the presentation logic to be fully separated from the rest so that it could be 

independently changed. 

4.2.2 Common Utilities 

These are the supporting utilities that work across the system, mainly catering to non-

functional requirements of the system. Logger component facilitates a cross cutting 

concern of the entire system, which is system logging. This is an essential component 

for debugging and error handling and monitoring the system. This especially has an 

importance when it comes to a Sinhala application written in Java because currently 

the Java language does not have a display driver for Sinhala Unicode text. Therefore, 

debugging and tracing is done through log files, which can print Sinhala text. Log4J 

library is used in the logger. 

Validator is the component that validates the input as described in section 4.1.1 and 

pre-processes the input text if required (e.g. pre-process spaces for multi-word search). 

Builder Utility is another common component that facilitates extracting elements from 

one object and building different objects. This is used for separating objects of 

different layers. 

The Transfer Object transfers data to the User Interface layer and this object is 

common between the two layers. 
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4.2.3 Word Generator 

This is the core component package of the logic engine and the entire system. In this 

package, there are four components.  

Word Generator component is the main component, which does all the interaction 

with other parts of the system. It receives request from other components, interacts 

with the rule engine and loads necessary rule packages based on user’s preference, 

instantiates the data structure using the input word, submits tokens from the data 

structure to the rule engine and initiates rule firing so that character replacements are 

done by the rule engine. Finally, it delivers the results to the caller. 

Word Holder component is the special data structure that is used to hold the tokenized 

input word, replacements to each token and the generated words. This takes the input 

word and tokenizes it to single characters and builds the data structure using the sub 

structure—Letter Node List. This also has the specially developed algorithm, which 

takes permutations of the replaceable tokens that are added to Letter Node Lists by the 

rule engine, and generates words that will be used to search the database. This also 

performs multi-character replacements based on triggers from the rule engine. 

Letter Node List is the sub data structure of the Word Holder, which keeps a single 

character and all its replacement characters. The Word Holder will have several Letter 

Node Lists, one for every character of the word. The rule engine processes Letter 

Node Lists and adds replacement tokens to them based on the original character and 

its relative position in the word. 

Sinhala Token Constants is a collection of constants to which all Sinhala Unicode 

characters and other substring phrases are mapped. The main reason for having this is 

the disability of the rule engine to process Sinhala string literals directly. So they are 

mapped to Java constants using this component.  

4.2.4 Data Access 

This package consists of two components—Connection Manager and Data Retriever. 

Connection manager caches the connection data source and related contexts. Data 

retriever is the component that builds the query based on the generated words supplied 

by the Word Generator and retrieves matching records from the database. This 
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component also uses the Builder Utility to process the retrieved records in order to 

return original data fields (as opposed to transliterated fields) of the retrieved records. 

4.3 Detailed Design and Implementation 

This section includes further details on the design of each component and their 

implementation details. Data structures and algorithms with significant importance are 

also described here. 

4.3.1 User Interface 

4.3.1.1 Design and Layout 

As described early in this chapter the user interface is web based and was developed 

using Java Server Pages technology. The user interface has two pages—request page 

and the response page. The request page is the welcome page, which has a very simple 

form to enter the input text string and set the user preferences to select the level of 

character replacements and enable/disable replacement rules for Tamil words. The 

Figure 3 below shows this page. 

 

Figure 3: User Interface – Welcome Page 
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A combo box is given to select the character replacement level and a check box is 

provided to enable rules for replacing characters for Tamil words.  The results 

(response) page is embedded within the welcome page when the response is 

dispatched. The Figure 4 below shows the results page. 

 

Figure 4: User Interface – Results Page 

For demonstration purposes the results page also displays the generated words that are 

searched in the database. Only matching records will be listed in the output results 

table. 
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The user interface is designed incorporating internationalisation features so that it can 

be instantly converted to an English display. Nevertheless, the input and output text 

elements have to be in Sinhala as the application caters to only Sinhala search. 

4.3.1.2 Technical Details and Implementation 

For implementing JSP pages, the JSP tag libraries (JSTL) were used. JSTL provides 

augmented tags to harness the power of the underlying software while maintaining the 

XML structure of the web page. JSP and JSTL provide enhanced support for the 

development of multilingual applications. Sun Developer Network has a very good 

article on developing multilingual applications using JSP (Lindenberg, 2003). 

4.3.1.2.1 Some Important Settings 

There are few important settings that are required to be set properly in order to have a 

Sinhala enabled JSP page. First, the page encoding and the character set of the page 

have to be set to UTF-8. Then the input character encoding has to be set separately, 

otherwise the text entered through the form will not be encoded in UTF-8 as desired. 

The display language of the page is determined by the ‘locale’ setting. The locale has 

to be set next and it has to be set before any display text, including the title bar text 

and the heading of the page. 

 The order of the above encoding and locale settings are important, or the page may 

not work as desired in the local language and it will not give any error message, but 

probably show unreadable text due to incorrect encoding. The following extract from 

the JSP shows settings in the proper order with important items highlighted: 
<?xml version="1.0" encoding="UTF-8" ?> 
<%@ page language="java" contentType="text/html; charset=UTF-8" 
    pageEncoding="UTF-8"%> 
<!DOCTYPE html PUBLIC "-//W3C//DTD XHTML 1.0 Transitional//EN" 
"http://www.w3.org/TR/xhtml1/DTD/xhtml1-transitional.dtd"> 
<%@ taglib prefix="c" uri="http://java.sun.com/jsp/jstl/core" %> 
<%@ taglib prefix="fmt" uri="http://java.sun.com/jsp/jstl/fmt" %> 
<fmt:requestEncoding value="UTF-8"/> 
 
 
<c:set var="loc" value="si_LK"/> 
 
<c:if test="${!(empty param.locale)}"> 
  <c:set var="loc" value="${param.locale}"/> 
</c:if> 
 
<fmt:setLocale value="${loc}"/> 

http://www.w3.org/TR/xhtml1/DTD/xhtml1-transitional.dtd
http://java.sun.com/jsp/jstl/core
http://java.sun.com/jsp/jstl/fmt
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As the above code snippet shows the locale selection can be an input parameter so that 

the user can change the display language based on that parameter. 

4.3.1.2.2 Some problems with JSTL and Workarounds  

The web pages were developed to support both Sinhala and English language display. 

Therefore, all the labels, options and messages were taken through property files 

defined as resource bundles. JSTL has tags for reading values from resource bundles 

(property files) dynamically and inserting them in the JSP. However, the currently 

available JSTL for JSP 1.2 does not support reading Sinhala text from property files. 

Due to this limitation, JSTL reads the resource bundle from the file system using ISO 

8859-1 character encoding, thus resulting unreadable label and message text in the 

page. 

Therefore, the property files have to be authored in ISO 8859-1 with Unicode escapes 

in order to get the local language message. However, writing message text is an error 

prone tedious task. Java has provided a workaround via a tool called ‘native2ascii’ 

(comes with the Java SDK) to convert local language encoding to ISO 8859-1. 

Therefore, the property file messages can be authored in Sinhala native language in 

UTF-8 and later converted to ISO 8859-1 using the ‘native2ascii’ tool so that it can be 

read by JSTL. 

The other problem with JSTL for JSP 1.2 is that it does not have tags to call methods 

in Java objects. Therefore, to simplify many things, usual JSP scriplets were used in 

some places of the response page where calling Java objects were required. 

4.3.2 Main Logic Engine 

4.3.2.1 Design Overview 

As described in the high-level design in section 4.2, main logic engine which is the 

core of this application, consists of four packages—UI-facade, Common Utilities, 

Word Generator and Data Access. Description and introduction about the component 

packages can be found in the section 4.2. 

The sequence diagram in Figure 5 shows a high-level of the call sequence that occurs 

when a user has entered a search string in the system. This sequence diagram does not 
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show some of the detailed method calls and involvement details of the components 

such as Builder Utility and Transfer Object. However, with this level of information, 

one could easily identify the interactions between the components from the source 

code. Full details of the classes and the methods are considered unnecessary detail for 

this text. 

As shown in the sequence diagram below in Figure 5, facade is the entry point and it 

is responsible for calling the necessary backend components. 

 

Figure 5: High-level Call Sequence 

As also seen in the diagram, the core logic of the system along with the interaction 

with the rule engine, resides in the components of the Word Generator package: Word 

Generator, Word Holder and Letter Node list. The functionality of these components 

was described in section 4.2.3 and hence is not repeated here. The remainder of this 

section describes the details of the special data structure that holds the tokenized input 

word along with the replacement characters and the special algorithm that generates 

words by taking permutations of the replacement characters. 

4.3.2.2 Design of the Data Structure 

As mentioned in section 4.2.3, the data structure that holds the tokenized word and all 

replacement characters is composed of the Word Holder and Letter Node List 

components. Word Holder is the main container of the data structure and it uses the 
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sub structure Letter Node List. A Letter Node List holds a single character and all its 

replacement characters (which are inserted by the rule engine through rules that get 

fired based on the original character). Word Holder maintains a list of Letter Node 

Lists based on the length of the input String and position of each character. The Figure 

6 below gives a logical view of the data structure.  

 

Figure 6: Illustration of Word Holder Data Structure 

This is a dynamic data structure that would expand horizontally based on the length of 

the input word and vertically based on replacement characters for each original 

character. Each Letter Node List independently grows as the rule engine adds more 

replacement characters. The Figure 7 illustrates a simple example on how the name 

‘ ශාඛා’ is represented in the data structure and how character replacements are added 

based on the default character replacement rule set. In addition to holding the Letter 

Node Lists, the Word Holder component has an algorithm specially designed to get 

permutations of the replaceable characters from the above dynamic data structure and 

generate words to be searched in the database. The Word Holder also contains the list 

of generated words, although this part is not shown in Figure 6. 

4.3.2.3 Design of Algorithm to Generate Words 

A dynamic programming algorithm was developed in order to efficiently take 

permutations from the data structure explained in the preceding section and generate 
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words out of the replacement characters. The Figure 7 below shows an example where 

the name ‘ ශාඛා’ is represented in the data structure. Note that every individual 

Unicode character is represented by a separate Letter Node List and character 

replacements are applied to each of them via the rule engine. Letter Node Lists that do 

not have any replacement characters for their original character would remain without 

growing while other Letter Node Lists would grow as long as there are replacement 

characters. As mentioned in the preceding section the horizontal length of the data 

structure is also dynamic and will take the length of the input string. 

 

Figure 7: Replacement Characters and Word Generation 

Although at the first glance, the algorithm to take permutations may seem to be trivial, 

it is not so. Dynamic programming algorithms such as Floyd-Warshall algorithms 

cannot be directly applied because the structure does not resemble to an n × m matrix. 

This is because Letter Node Lists are dynamic in size. By further observing the 

desired generated word list, it can be noticed that the letter changes occur in a modulo 

fashion. By taking advantage of this property, an algorithm was developed to take 

permutations based on modulo arithmetic.  

An array of modulo counters were used to represent each character position (in Letter 

Node Lists) and they were incremented (in a modulo fashion) with each iteration. So 

with each iteration, the character pointed by the respective counter is selected for the 

word generation. With this mechanism since a terminating condition is not achieved, 

expected number of permutations is calculated before initiating the algorithm. This is 

calculated by multiplying the lengths of the Letter Node Lists and the resulting value 
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is used as the terminating condition of this dynamic programming algorithm. The 

algorithm is given below in pseudo code (incrementing the counter array is shown as a 

separate sub routine): 

 

The above algorithm efficiently iterates through the Node Lists without any redundant 

iteration and generates the list of words that needs to be searched in the database. 

4.3.2.4 Single and Multi Character Replacements 

In the descriptions and examples in the preceding sections, only one-to-one character 

replacements (e.g. ශ is replaced with ස or ෂ) were considered. The data structure and 

the algorithm in the preceding sections deal with one-to-one character replacements 

and one-to-many (e.g. ෛ◌ is replaced with  ) character replacements. Note that a 

single Sinhala letter such as   is considered to have many (two in this case) characters 

GenerateWordList { 
 
    int[] NodeListSize = new int[Size of WordHolder]  
    int   TotalPermutations = 1  
    int[] NodeListCounter = new int[Size of WordHolder] 
    // Identify the total number of permutations by multiplying 
    // the sizes of each Letter Node List (find the terminating condition)  
    for (int m = 0; m < Size of WordHolder; m++) { 
        NodeListSize[m] = Size of (WordHolder.getNodeListAtPosition(m)) 
        TotalPermutations = TotalPermutations * NodeListSize[m] 
    } 
         
    // The actual generation of words using the nodeListCounters as the  
    // pointer to the letter that is being read from the data structure. 
    for (int i = 0; i < TotalPermutations; i++) { 
 
        String word = ""  
        for (int j = 0; j < Size of WordHolder; j++) { 
 
            word = word +  
   WordHolder.getNodeListAtPosition(j).getNodeAtPosition(nodeListCounter[j]) 
 
        } 
        GeneratedWordList.add(word) 
        incrementNodeListCounter(NodeListCounter, NodeListSize)  
    } 
} 
 
// Sub routine to increment the NodeListCounter in a modulo fashion  
incrementNodeListCounter(int[] NodeListCounter, int[] NodeListSize) { 
    int LastIndex = NodeListCounter.length - 1 
    for (int i = LastIndex; i >= 0 ; i--) { 
        NodeListCounter[i] = (NodeListCounter[i] + 1) MOD nodeListSize[i]  
        if (NodeListCounter[i] != 0) { 
            break  
        } 
    } 
}  
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if they are composed of multiple Unicode code points. Most of the consonant + vowel 

modifier letters fall in to this category.  

One-to-one replacement is straightforward and that is what is shown in the example in 

Figure 7. Similarly, one-to-many character replacements also could be done because, a 

given node in the Letter Node List can contain a string (more than one character) 

although initially, and in all one-to-one replacements, each node has a single character 

string. The word generation algorithm described in the preceding section too would 

combine the multi character strings while taking permutations without a problem. As 

in the example rule ‘ෛ◌ is replaced with  ’, the name ‘ෛකසා ව ෙ ’ would be 

matched with ‘ක සා ව ෙ ’ because in Unicode text the vowel modifier ( ෛ◌ in 

this case) always comes after the consonant (ක in this case) although they may be 

typed and displayed in a different order (See section 3.3.2.2 for details). The algorithm 

would combine nodes and generate words irrespective of nodes’ contents being a 

single character string or a multi character string. 

Unlike one-to-one or one-to-many, many-to-many character replacements such as 

‘අබය replaced with අෙ ’ cannot be done through the data structure or the algorithm 

as explained above. This is because multiple characters span across several Letter 

Node Lists. The rule in Tamil word replacement rule set, ‘  replaced with   ’ also 

falls in to the many-to-many category although ‘ ’ is a single letter in Sinhala 

language. This is because ‘ ’ consists of four Unicode characters: 0DB4 0DCA 200D 

0DBB (ප + ◌් + ZWJ + ර) (Dias, 2004). Therefore, many-to-many character 

replacements are done separately, after generating the word lists through the algorithm 

(after one-to-one and one-to-many character replacements) from the data structure. 

Many-to-many rules are applied on all the generated words and additional words 

resulting from these replacements are added back to the generated word list. 

4.3.2.5 Other Components 

In addition to the core components in the Word Generator package there are a few 

other supporting components. These components are described in sub sections of 

section 4.2 with adequate details. Hence, they are not repeated here again. 
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4.3.3 Rule Definition and Rule Sets 

As mentioned in sections 3.3.1 and 4.2, JBossRules (Drools) was selected as the rule 

engine for the application. In this rule engine, all rules are declared in text files using 

the rule language. When rules are added, removed or modified the code does not have 

to be recompiled. When the updated rule files are put in the proper location, they are 

automatically picked up and loaded when necessary. Details of the rule language can 

be found in the Drools documentation (Proctor, et al., 2007). 

Since the search application has only character replacement rules, they have only a 

few different categories. They all share a similar structure. There are five different rule 

sets. They correspond to the different levels of character replacement and special 

options such as replacement rules for Tamil words. Each rule set corresponds to a 

different rule file, so there are five rule files. Any additions, deletions or modifications 

to the rules should be done in the correct rule file using the correct rule structure. 

As mentioned in section 4.2, the rule engine has a limitation of not being able to 

process rules if they contain Sinhala string literals. Therefore, for all Sinhala string or 

character references a constant mapping from the Word Generator package is used. 

String literals are not directly written in rule files. Also, as explained in the preceding 

section, a single character replacement rule would deal with a Letter Node List sub 

data structure, where as a multi character replacement rule would be applied upon the 

generated word list of the Word Holder. 

A single character replacement rule definition takes a very simple form as follows 

(this is to declare the rule ‘ශ is replaced with ෂ and ස’): 
rule "Replace_SHA" 
  
  when 
 lnl: LetterNodeList (originalLetter == SinConst.SHA) 
  then  
 lnl.addReplacementLetter(SinConst.SSA); 
 lnl.addReplacementLetter(SinConst.SA); 

end 

The left hand side of the rule identified by ‘when’ clause checks the original letter of a 

Letter Node List and adds replacement characters to the same Letter Node List in the 

right hand side (identified by ‘then’ clause) of the rule, if the left hand side criteria is 

met (i.e. original letter is matched).  



40 

In contrast, a multi-character replacement rule, does not deal with the Letter Node List 

data structure. These types of rules check the complete original word in the Word 

Holder for the matching of the multi character sequence using regular expression 

matching. If matched, in the right hand side they call a method in the Word Holder to 

replace multi characters, passing the matching character sequence and the new 

character sequence as arguments. This method will check each of the generated words 

in the Word Holder and create new generated words by replacing the character 

sequence. These new words are added to the generated word list if they are different 

from the existing words. A multi character rule is also simple in definition and will 

take the following form (this is to declare the rule ‘  is replaced with   ’, which is 

taken from the Tamil word replacement rule set): 
rule "Replace_PRA_T" 
  
   when 
     wh : WordHolder (originalWord matches (".*"+SinConst.PRA+".*")) 
   then  
     wh.replaceMultiCharacters(SinConst.PRA, SinConst.PIRI); 
end 

Any new rule addition will take one of the two forms given above. New constants may 

have to be added to the Sinhala Token Constants component if new multi character 

sequences are to be used in new rules. 

4.3.4 Database Design 

The database design is not considered as a crucial part of the research. However, the 

database is an essential component of the search application. 

4.3.4.1 Database Schema Design 

The schema was designed to be a shared database across all companion multi lingual 

projects. Since this is a name and address database, only two tables ‘Person’ and 

‘Address’ exist in the database. The logic of separating Person from Address is 

because more than one Person can live in the same household and therefore they can 

point to the same address record rather than duplicating it. 

A simplified database schema diagram is given in Figure 8 below. The Person table is 

essentially composed of two fields—index_name and full_name. Index name is the 

key name or the last name. It is not termed as last name because in Sri Lankan names 
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not all key names are last names. These two fields exist in all three languages. The 

suffixes ‘SIN’, ‘TAM’ and ‘ENG’ are used to denote respective language. Each field 

has a flag to denote whether the field has been originally entered or it is transliterated 

from another language field. These flag fields are suffixed to the field name with the 

suffix ‘OT_FLG’ If the flag is set to ‘O’ it means the field has original data, where as 

the value ‘T’ means the field has been transliterated. 

 

Figure 8: Database Schema Design 

As shown in Figure 8 above, the Address table too has fields in all three languages. 

However, this does not contain the ‘OT’ flags. The reason behind this is that there is a 

standard way of spelling a name of place in any language, be it a city, town or road. 

So the correct transliterated value should be equal to the correct original in the case of 

addresses, they cannot have two different spelling.  

Although two tables are in the design, the search application currently searches only 

the person table. In fact, it will match the generated Sinhala names only with the field 

‘FULL_NAME_SIN’ field. Nevertheless, if at least a part is matched the entire record 

is retrieved and the display logic will ensure an original data field (not transliterated 

fields) is shown to the user. Therefore, if the ‘FULL_NAME_SIN’ field was a 

transliterated field in a particular matching record, even though the search matched 

using that field, it may display a field from Tamil or English based on which has the 

original data. 
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4.3.4.2 Implementing MySQL Multilingual Features 

As mentioned in section 3.3.6, MySQL was selected as the DBMS because it has full 

support for multilingual data and because it is open source. While configuring the 

database after the installation it has to be configured to support multilingual features. 

If UTF-8 character encoding is set as the default encoding, all three languages would 

work properly. 

The character encoding and the collation sequence can be set at each field when 

creating the database tables. The Sinhala collation sequence authored by Harshula was 

not available with the release of MySQL used therefore the UTF-8 general collation 

sequence was set and it was sufficient for the purpose of searching. More on MySQL 

database setup for Sinhala can be found in Harshula’s ‘Enabling Sinhala in 

GNU/Linux HOWTO’ web page (Jayasuriya, 2007). Once the Sinhala collation 

sequence is released with MySQL that can be used instead of UTF-8 general collation 

sequence. 

 


