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Abstract: Databases are very important sources for storing huge size of data. Today, yearly produced 

information is expressed as multiple size of the amount that produced before. Retrieving correct data is as 

important as storing it. At this point, querying becomes more important. Classical SQL queries return a 

record only if the database has a record which satisfies all search criteria. However, the user mostly wants 

to see similar records when there is no perfect match. For this reason, studies are focused on flexible SQL 

queries. In this sense, fuzzy logic can play an important role since it maintains the idea that there may be 

interval values between true and false, contrary to the logic of Aristotle. Genetic algorithm based database 

querying is another flexible querying approach to the mentioned problem. In this work, both approaches 

are applied on a sample real-estate database and the results are compared while discussing the efficiency of 

the two methods. 
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1. Introduction 

Today, the information generated increases day by day and this increment in generated information for 

each year is expressed in folds. The sources where the generated information is kept and the types of 

processing gain importance in this parallel. This is because; it is not an easy process to access the right 

information among a very large amount of data. 

Thanks to databases, stored data can be converted to valuable information at any time. This is because 

data bases can process even very large scale data very rapidly and efficiently. Surely database efficiency 

depends on the type of use and the tools used. The manner in which the data is kept in and how it is 

retrieved from the database are the factors that affect its efficiency.  

In order to retrieve data kept in databases, Structural Query Language (SQL) queries are used. Those 

queries provide great convenience to access the information sought in the database. However, at some 

points, SQL queries solely cannot meet the requirements. The main reason is the absence of a record 

confirming to the search criteria. For example, let’s think that we would like to retrieve successful students 

from the student database we have. If the success criterion is “average grade of 60 points and over and 

absence less than 10 hours”, the SQL query is going to ignore the records with an average grade of 59,5 

points and 0 (zero) absence or an average grade of 100 points and 11 hours of absence. In another words, 

SQL queries are absolute; a record either conforms to a criteria or not. That is the result is either right or 

wrong. This situation often does not meet the requirements. In order to overcome this, usually a range of 
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numeric values is defined. However, even in this case, there can be thousands of records within this range 

in databases holding large amount of data. Reviewing of all those records by the user will cause wasting of 

time. Even in the case of few records in the defined range, the issue will still be considered as unsolved 

because of not being able to arrange the retrieved data in an order. 

In order to find solutions to this problem, various studies are being conducted. Among these, the idea of 

using flexible queries takes the first place. Those studies are based on “Fuzzy Logic” and “Fuzzy Set 

Theory” and aim at making SQL queries on databases fuzzy instead of absolute. 

The fuzzy set theory, contrary to the logic of Aristotle, is an approach advocating that there is not only 

true or false in the world but there might be partially true or partially false as well. Therefore, a 

proposition can be completely true or completely false as it can be partially true or partially false.  

According to the fuzzy set theory, if we assume true as 1 and false as 0, a fuzzy proposition can be true 

with a ratio of 0.3 and false with a ratio of 0.7. This flexible approach brought by fuzzy logic constitutes a 

base also for the studies on flexible queries. These studies aim at making the queries fuzzy in value ranges 

instead of defining them with absolute values. In this way, the user may be presented with values close to 

their search criteria. 

In order to reach the right data in large databases, another proposed approach is the retrieval of data 

based on genetic algorithm. The Genetic Algorithm is a powerful algorithm developed to find solutions to 

NP-hard problems. In cases when a solution to very large and complex problems cannot be found, the 

genetic algorithm is a very good alternative to generate reasonable solutions. The genetic algorithm, with 

its embedded features like “regeneration”, crossover and mutation, which model the transfer of the 

characteristics of living creatures to new generations, may generate a solution close to the best, if it is not 

the best one. One of the greatest advantages of the genetic algorithm is trying to find a better solution after 

its each random solution generation process. The idea of querying a database with the genetic algorithm 

approach is based on presenting the user with the best records among the certain records that are 

retrieved after being scored according to the search criteria by using the characteristics of the genetic 

algorithm. 

Studies that apply “fuzzy logic based data extraction” from databases have the purpose of obtaining 

flexible queries by using the advantages of fuzzy logic on classical databases as discussed by Ma and Yan [1] 

They aim at being able to query databases by using the linguistic terms such as young, expensive, hot and 

fast as discussed by elsewhere [1], [2]. In order to achieve this goal, various methods and models based on 

fuzzy logic have been developed as discussed by elsewhere [3], [4]. 

Usage of the fuzzy set theory in the query systems started in the second half of 1970s. After its first 

usage by Tahani, the fuzzy queries emerge over time with different methods [5]. In 1980, Kacprzyk and 

Ziolkowski developed a proto-type software on a Polish made, 16-bit minicomputer with MERA-400 

operating system named FQuery1 as an addition to DB-83 database [6]. This software graded the records 

in the database with the membership function. With this software both basic queries and fuzzy queries 

could be made as discussed by Asar [7]. There were also studies on fuzzy logic and relational databases in 

1980s. Zvieli and Chen proposed fuzzy logic based ER (Entity-Relationship) model [8]. Another proposed 

model related with the fuzzy databases is the GEFRED model [9]. It was modeled on relational databases 

based on probability and fuzzy logic and also constitutes a foundation for further studies [10], [11]. In the 

2000s, Chaudhry, Moyne and Rundenstain developed the design method of probability based fuzzy 

relational databases. This method is a model based on generating fuzzy fields by probability related 

calculations [12]. Besides these, models such as Prade-Testemale, Umano-Fukami, Buckles-Petry and 

Zemankova-Kaendel Model have also been developed [13].  

Another point of focus of the studies was the subject of fuzzy queries. At the end of 1980s, PatricBosc 

developed an extension called SQLf which offered the chance of making fuzzy queries with SQL commands 
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on non-fuzzy databases. According to this, it was possible to use fuzzy expressions in HAVING part of an 

ordinary SQL query [14]. In 1997, Dan Rasmussen and Ronald R. Yager developed a method called 

SummarySQL which was similar to the one developed by Bosc and realized the fuzzy expression in WHERE 

condition part [15]. 

Another point of focus for the studies on fuzzy databases was the fuzzy querying languages. In one of 

these studies, a flexible querying language FSQL (Fuzzy SQL) was developed for the purpose of data 

mining [13]. FSQL is not in itself a new query language. FSQL was developed as an extension to SQL. Here it 

is focused on fuzzification process of SQL commands such as SELECT, INSERT, DELETE, UPDATE. Another 

query language developed with a fuzzy logic base is PFSQL [7]. The system is managed by a driver. This 

driver performs PFSQL operations through JDBC API software. PFSQL has been further developed with 

studies done over time. In 2011, Skribic et al. published a detailed study about PFSQL [16], [17]. 

In this study, a genetic algorithm based database querying approach is proposed besides fuzzy logic 

based flexible querying approach. According to the proposed approach, after a certain number of records 

are retrieved from the database, how much each record conforms to the search criteria are calculated by 

means of a convenience function. By combining the obtained records entities and population are 

constructed. Each entity in the population is a candidate to become a solution. However, with the 

regeneration characteristic of the genetic algorithm, a new generation better than the current one is tried 

to be constructed. 

2. Genetic Algorithm Based Flexible Real Estate Query System 

The requirement for SQL queries to be expressed in absolute values reduces the possibility of achieving 

the most accurate information in the systems with a large number of parameters. In the case that all 

criteria are determined, it will be highly probable that there will not be any record providing all the 

requirements. On the other hand, in the case that few criteria are selected, it is very likely that a large 

number of records will be returned and accessing the correct information among all these records by the 

user will cause loss of time. Besides, it is considered to be a problem from the viewpoint of the user that it 

is not possible to put the returned records in an order. 

Genetic algorithm is an intuitive algorithm that can give very good results for the solutions of problems 

with large number of parameters or with a high level time complexity. Having hundreds of thousands of 

records in real estate query systems, and large number of criteria such as price, number of rooms, heating 

type, number of bathrooms, distance to school, distance to transportation, etc. makes it reasonable to use 

genetic algorithm.  

The developed system gets from the user exact values instead of a range of values. It performs a query 

on the database based on the values it has received, presents the user the records, if any, meeting the 

determined criteria. If there is not any record satisfying the criteria the user wants, certain number of 

records which are the closest to the criteria entered with the developed genetic algorithm based query are 

presented. The interface of the developed system is shown in Fig. 3. 

2.1. Gene 
 

 

 

Fig. 1. Structure of the genes in the system. 
 

The genes used in the developed genetic algorithm based system consist of two components. One of 

them is the Id value of the record in the database and the other is the similarity ratio (B) of the record to 

the search criteria. Similarity ratio is the sum of values for all criteria calculated with the equation number 

Id B 
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(10). The gene structure used in the developed genetic algorithm is shown in Fig. 1. 

2.2. Chromosome 

In the system, each chromosome consists of 10 genes and a convenience value showing the sum of 

similarity ratios of genes. The structure of a chromosome is shown in Fig. 2. 
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2. Structure of the chromosomes used in the system.

 

 

 
Fig. 3. Query interfaces of the developed system.  
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While here Convenience means the sum of convenience ratios of all genes, Conv. Ratio shows the ratio of 

the chromosome it belongs in the population and Cum. Ratio shows the cumulative ratio of the 

chromosome in the population to be used in selecting with the roulette wheel method. Provided that i 

means genes, n means the number of genes in the chromosome, U means the convenience of genes, 

Convenience is calculated with the Equation (1) and j means chromosomes, m means the number of 

entities in the population Conv. Ratio is calculated with the Equation (2). 

2.3. Determining the Degree of Convenience 

When a search with certain criteria are conducted in the system the convenience of retrieved records 

should be determined. How much a record is convenient for the search criteria are evaluated over 100 

points. A record with 0 point is not convenient at all but a record with 100 points satisfies all criteria 

completely. 

To calculate the value of convenience of a record to the search criteria first it is necessary to calculate 

the weight of each criterion over the weight of all criteria as a percentage. The below equation performs 

this operation. 
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2.4. Steps of the Process 

Assume that operations are performed on a data set of 5000 records. First, 5000 records are retrieved 

from the database. Then by calculating the convenience ratio based on the attributes of each record, the 

convenience of the record to the search criteria are determined. After performing this operation for all 

5000 records, each record is transformed to 10-gene chromosomes as Id and similarity ratio. The initial 

population is constructed in this way.  

After the initial population is constructed, convenience values and ratios are calculated for each 

chromosome. Among 500 chromosomes, 4 of them with the highest convenience value are transferred to 

the new generation as elite entities. Then it is decided whether to make a crossover or not according to the 

crossover probability. If crossover is to be done, randomly selected 3 genes of randomly selected two 

chromosomes are crossed over. If crossover is not to be done, two entities are transferred to the new 

generation as they are. In this way the new entities generated as the same number of the population are 

transferred to the new generation. Thus, the new generation is constructed.  

By repeating this operation for the maximum number of iteration times, the final generation is 

constructed. The chromosome with the highest convenience ratio in the final resulting generation is taken 

as the result sought and after records in each of its genes are retrieved from the database they are 

presented to the user by ordering them according to the convenience ratios. The flow diagram of the 

system is shown in Fig. 4a. 

3. Fuzzy Logic Based Flexible Real Estate Query System 

In this study, a fuzzy logic based flexible real estate querying system was developed. For this purpose, 

criteria in the form of linguistic parameters were received from the user and by fuzzificating the records in 
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the database and by calculating their membership grades, 20 records with the highest membership level 

are presented to the user according to their convenience levels. 

With the fuzzy logic based method we developed, the user may access the records in the database with 

the closest matches to the search criteria by entering the characteristics and weights of the real estate he 

or she would like to rent. With this method, while performing a search on the database, the user can 

display existing records even if they do not exactly match with the search criteria. While classical SQL 

queries return a result if there are identical matches in the records of the database, the closest matches are 

returned over existing records in case there is no identical match by using queries performed by using 

fuzzy logic queries. 

The flow diagram of the developed system is show in Fig. 4b. The steps of the process are as follows: 

 First it is expected that the user determines the fuzzy search criteria and their weights 

 Records are retrieved from the database according to non-fuzzy criteria.  

 Membership grades are calculated for each data retrieved. 

 Records with highest level of membership are presented to the user. 

In the developed system, fuzzy values of price, floor area, distances to subway, to hospital, to school and 

to public transport are fuzzified. If the price criterion is analyzed as an example, the following ranges were 

determined for the linguistic parameters: 

 

 
a) Flow diagram                             b) Basic algorithm                      

   

Fig. 4. Flow diagram of the system. 
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Table 1. Linguistic Parameters and Value Ranges for the Price Fuzzy Criterion 

Linguistic Variable Numerical Interval 

Very Cheap 0-450 
Cheap 250-650 
Normal 450-850 
Expensive 650-1050 
Very Expensive 850-1100 

 

The membership function according to the triangular membership function of the price fuzzy set 

constructed according to the linguistic parameters in Table 1 would be as shown in Fig. 5. 

 

 

Fig. 5. The membership function for the price fuzzy criterion. 

 

According to the defined membership function in Fig. 5, the equalities that are given below are obtained 

for each linguistic variable. The convenience value for each record retrieved from the database can be 

calculated with these equalities. 
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4. Experimental Results 

Very  
Cheap 

 Very  
Expensive  Expensive 

0     250   450     650    850    1050          x(price) 

µ(x) 

Cheap Normal  

Journal of Computers

684 Volume 13, Number 6, June 2018



  

The study was developed with PHP programming language and MySQL database. Mutation 

characteristic of the genetic algorithm was not used in the system developed with the genetic algorithm as 

it was not suitable to the structure of the problem. This is because as the system performs operations on 

existing records it is very likely to obtain non-existing records with mutation. Besides that all other 

characteristics of the genetic algorithm such as elitism and crossover were used. Moreover, when selecting 

entities, to increase the chance of selecting good ones roulette wheel selection method was used. 

In the developed fuzzy logic based system, triangular membership function among the membership 

functions of fuzzy logic was used. According to this, linguistic variables received from the user are 

compared with database records with the help of fuzzy expressions defined in the system. As a result of 

this comparison, it is determined how similar is the record to the search criteria. The developed system 

gets from the user linguistic expressions like expensive, cheap, far, close instead of a value range and 

weighs each criterion from 1 to 5. Fuzzy logic based flexible query system presents the closest match of 

records based on the criteria entered with those expressions to the user according to the similarity ratios.  

This study was tested on seven central districts of Ankara. The system was tested on a sample database 

where records of 100000 rental property were kept. Test operations were performed separately on data 

sets of 20000, 5000 and 1000 retrieved from the database. When performing the search process, 

operations were conducted on price, floor area, distance to school, distance to subway, distance to public 

transport, distance to hospital and distance to shopping center parameters of the records. The number of 

rooms, the number of bathrooms and the heating type criteria were not used as they are not suitable to the 

fuzzy logic based system considering two systems would be compared to each other. Each field can be 

weighted in the range of 1 to 5 according to importance. Weighting can be done by grading each and every 

criterion with Not Important, Somewhat Important, Important, Very Important and Extremely Important. 

This operation provides the user the opportunity to grade the defined parameters. 

The basis of fuzzy logic is based on fuzzy expressions. When fuzzificating the related fields the linguistic 

expressions such as very close, close, far, very far were used. The number of these linguistic expressions 

and the values they can take for each criterion are the values that may affect the result directly.  

In the genetic algorithm based system, because each chromosome consists of 10 genes (records), an 

initial population consisting of a number of chromosomes up to one tenth of the determined data set was 

constructed. The maximum number of iterations was selected as the 1/50 of the size of the population, 

crossover probability as 0.7. 

Attention was paid to use the same parameters for both systems during the test. For example, when 850 

was selected for price on the genetic algorithm based system, on the fuzzy logic based system expensive 

value corresponding to this value was selected.  The same operation was performed for all criteria. The 

parameters selected for testing in the genetic algorithm based system are shown in the Table 2. The 

counterparts of these parameters in the fuzzy logic based system are shown in Table 3. 

 

Table 2. Example Search Criteria 1 

Criteria Value Degree of importance 

Number of  rooms not important  
Type of heating not important  
Number of bathrooms not important  
Price 850 5 
Floor area 210 5 
Distance to subway 500 3 
Distance to hospital 3000 2 
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Table 3. Example Search Criteria 2 

Criteria Value Degree of importance 

Number of rooms not important  
Heating type not important  
Number of bathrooms not important  
Price Expensive 5 
Floor area Too big 5 
Distance to subway Walking distance 3 
Distance to hospital far 2 
Distance to school Walking distance 4 
Distance to shopping center close 4 
Distance to public transport Close 3 

 

These parameters were tested in both systems on data sets of 1000, 5000 and 20000. Furthermore, the 

test operation was performed with all criteria, with only three criteria (price, floor area and distance to 

subway) and with two criteria (price, floor area). If we look at it as an example, when the tests were 

performed for 20000 and all criteria, the results obtained for both systems are shown in Fig. 6 and Fig. 7 

respectively. 

When the genetic algorithm based flexible query system is tested with various search parameters, 

results differed from session to session. This is because the genetic algorithm is based on randomness, and 

different results may be obtained with different searches even if the same parameters are used. 

Increasing the number of iterations is important to obtain better results. However, it was observed that 

the success ratio of genetic algorithm changes very little after a certain level. At the same time, the number 

of iterations is one of the main factors affecting the performance of the system directly. For this reason, the 

number of iterations should be determined carefully. In this study the number iterations was determined 

as 1/50 of the population. So, if there is a population of 20000 entities the number of iterations is going to 

be 400. 

 

 
 

Fig. 6. The results obtained when the search criteria shown in table 2 were tested with genetic algorithm on 

5000 records. 
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Fig. 7. The results obtained when the search criteria shown in table 3 were tested with fuzzy logic on 5000 

records.  

 

At the end of the testing process, it was found out that the number of criteria directly impacts the 

success of the system. The success obtained decreases as the number of criteria increases as shown in 

Table 4. While a record with a maximum 92,33% success ratio can be obtained when genetic algorithm is 

applied on 20000 records with all criteria are selected, a record with 99,3% similarity ratio can be 

obtained when only 2 criteria are selected. When operation is performed on 20000 records by selecting 3 

criteria, a record with a success ratio of 94,84% can be obtained. 

 

Table 4. Different Search Criterion and Obtained Results with Genetic Algorithm Based System 

 Population 

size 
Number of 

iteration 

Number of 

criterion/Criterions 

Max. 

success(%) 

Different criterion numbers 

20000 400 7 92.33 

20000 400 3 94.84 

20000 400 2 99.30 

Different population size with 2 criterion 

20000 400 2 96.40 

5000 100 2 95.05 

1000 20 2 91.46 

Different population size with 3 criterion 

20000 400 3 94.84 

5000 100 3 91.67 

1000 20 3 87.57 

Different specific criterions 

20000 400 

price and floor area 

96.40 

5000 100 95.05 

1000 20 91.46 

20000 400 
distance to hospital and 

distance to subway 

99.30 

5000 100 97.60 
1000 20 96.43 
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Table 5. Different Search Criterion and Obtained Results with Fuzzy Logic Based System 

 Number of records The best record that found(%) Average of top ten records(%) 

All criterion 20000 90.61 79.53 

5000 90.61 76.19 

1000 78.42 68.56 

pric e and floor area 20000 100 100.00 

5000 100 99.55 

1000 100 99.00 

Price, floor area and 
distance to subway 

20000 100 99.00 

5000 100 98.00 

1000 100 95.50 

 

Considering the low probability of a record satisfying many criteria at the same time, this is evaluated as 

a reasonable result. According to this, the success rate that is obtained as a result of testing only with two 

criteria gives better results than testing with 3 or more criteria.  

Another area affecting the success of the system was determined as the size of the population. As the 

number of population increases the success ratio also increases as shown in Table 4. In another words, if 

the user compares the search criteria with more records, the probability of finding the property searched 

for or close records increases. According to this, when a system is tested on 20000 records, better results 

are obtained compared with 5000 records. While a success ratio of 96,4% is obtained when the operation 

is performed on a data set of 20000 records by selecting only 2 criteria, a success ratio of 91,46% is 

obtained when the operation is performed on a data set of 1000 records. In the same way, while a success 

of 94,84% can be obtained when the operation is performed with 3 criteria when 20000 records are 

selected, a success ratio of 87, 57% was obtained when operation was performed on 1000 records. 

Another factor affecting the success ratio is the characteristics of the data kept in the database. Whether 

the criterion specified by the user is in the database or the difference between maximum and minimum 

values are also factors affecting success as shown in Table 4. The criteria of price and floor area are the 

ones the difference between their maximum and minimum values is the least. Besides this, the criteria of 

distance to hospital and distance to subway are the ones the difference between their maximum and 

minimum values are the greatest. While in situation 2 prices and floor area criteria were tested, in 

situation 3 the distance to hospital and the distance to school were tested. When the results of the two 

situations are compared it is seen that Situation 3 gives better results. While the success ratio is 96,4% in 

Situation 2 it increases up to 99,3% in Situation 3.  

The fuzzy logic based system was tested on different number of records with different parameters. 

According to the test results, as the number of criteria decreases the success ratio increases as shown in 

Table 5. Considering the low probability of a record satisfying many criteria at the same time, this is an 

acceptable situation. According to this, when a search is performed on 20000 records by selecting all 

criteria a record with maximum similarity of 90.61% is obtained, while two records with 100% similarity 

are found when operation is performed on 1000 records by selecting 3 criteria. Again, in a search 

performed on 1000 records by selecting only 2 criteria, 6 records are found with 100% ratio. 

The number of records the search criteria are tested on has a direct impact on the result as shown in 

Table 5. As the number of records on which operations are performed increases, the success ratio also 

increases. The probability of the user to find the property being searched is higher among 100000 records 

than among 1000 records. While a maximum of 90.61% value can be found when performing an operation 

on 20000 records with all criteria selected, a maximum of 78.42% similarity ratio can be obtained when 

operation is conducted on 1000 records. 
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When performing a database test operation test parameters are very important to get the most correct 

result. In the developed system based on genetic algorithm, as test parameters, crossover probability and 

the ratio between iteration number and the size of the population directly affect the result. 

In the test operation performed, the crossover probability was assumed as 0.7 as shown in Table 4. This 

is because when the system was tested it was determined that the best result was obtained with this 

crossover probability. For example, on a population of 500 entities, by selecting the maximum iteration 

number as 100, it was seen that the convenience average of the resulting population was 75.13% when 

crossover probability was taken as 0.3, it was 76.21% when taken as 0.9 and it was 82.17% when taken as 

0.7. When similar operation was performed on a population of 100 entities again similar results were 

obtained. 

5. Discussion 

Genetic algorithm is an approach which includes randomness in itself. For this reason, different results 

may be obtained with the same parameters. This may seem like a disadvantage but it can also be 

considered as a faster method to evaluate different records for the same criteria. Because of its nature, 

genetic algorithm is not suitable to process all records at once. Testing user criteria on hundreds of 

thousands records may generate a process which may take hours. For this reason, from the performance 

point of view, it can be considered as a better approach to test the same criteria on a certain number of 

records. 

Genetic algorithm operates on a wider range of values compared with fuzzy logic. This means increasing 

even a little bit the likelihood of a record higher than it is. For example, let’s assume that for the price 

criterion, the minimum value is 200 and the maximum value is 2000 in the database. When the user enters 

the value 200 while the value in the database is 2000 or vice versa, the similarity value can only be 0. This 

is a very unlikely situation. In another words, in general genetic algorithm is similar to each record in the 

database in a certain amount. This causes higher similarity ratios to be observed. 

In fuzzy logic, having 0 similarity ratio of a criterion is a higher probability when compared with genetic 

algorithm. Let’s assume that the price criteria in the database is in the range of [200, 2000] and the 

expensive linguistic value is in the range of [1100, 2000]. In this case when the user makes a search with 

the expensive linguistics parameter, the result will be 0 for each value outside the range defined for 

expensive.  

This situation is advantageous compared with the genetic algorithm in terms of obtaining more precise 

results. This is because when a result with 400 TL from the database is returned while the fuzz logic 

considers this as an inconvenient result, the genetic algorithm accepts it with a partial convenience ratio. 

One of the factors affecting the success of the fuzzy logic based system is the linguistic expressions 

selected and the values of the intervals they are defined. Linguistic expressions are not exact expressions. 

For this reason, they contain a certain error margin. This is because one should not forget that linguistic 

expressions may have different meanings for different individuals. For example a 120 m2 floor can be 

considered large by a user whereas small by another.    

When we assess the success of both systems, they both have a certain level of success ratio depending 

on the records kept in the database. For example, when we look at for the fuzzy logic based system, let’s 

assume the user entered values like very cheap for the price, very large for the floor area and walking 

distance for the distance to subway. If there is no such record or a similar one in the database the success 

ratio might also be 0%. If in the case that there is a record satisfying all criteria the success ratio would be 

100%. The same is valid for the genetic algorithm based system. 

When both systems are assessed in terms of performance, it is seen that the fuzzy logic based system is 
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faster than the genetic algorithm based one. This is an acceptable situation when the evolutionary nature 

of the genetic algorithm is taken into consideration. 

6. Conclusion and Recommendations 

The developed two systems showed that searching in large databases for finding a specific information 

can be done effectively and it does not have to be a big problem for users since these systems make it 

possible for user to flexibly retrieve results without wasting their valuable time.  

The results of both systems are compared to measure their effectiveness and efficiency. The genetic 

algorithm and the fuzzy logic based query systems generate very efficient results in terms of performing 

operations on very large databases where querying with many parameters has to be carried out. Both 

methods make database querying flexible instead of absolute. Both systems present the closest matches 

among the existing records to the user when there is no exact record satisfying all criteria. This saves the 

user repeating the search again by changing the parameters continuously. Presenting the returned result 

to the user according to the similarity ratios considered to be another advantage of both systems. 

From the genetic algorithm point of view, making an optimization between the number of iterations and 

the number of population is important in terms of obtaining better results. This is because both 

parameters affect the performance of the genetic algorithm directly. Besides this, changing the number of 

genes in an entity is important for increasing the number of records presented to the user. Besides 

presenting the chromosome having the highest ratio in the final population to the user, it is considered to 

be a more efficient method to find the highest values in all chromosomes and to present them to the user 

to get better results. 

From the fuzzy logic point of view, defining the linguistic parameters in a better way or letting the user 

to define them is a very important issue. Because the meanings expressed by linguistic parameters vary 

from person to person, while having the user define them by himself or herself means a more flexible 

system, it is also important for obtaining better results. 
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