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ABSTRACT: In DB area, may be centralized or 

decentralized, Query optimization is the hardest problem. A 

user can pass query in declarative way in form of SQL 

command or some other form, some execution strategy is 

required for Query performance tuning. Moreover a 

distributed database is a collection of independent 

cooperating centralized systems. Query processing in a 

distributed database requires transfer of data from one 

computer to another through a communication network. 

Query at a given site might require data from different 

(remote) sites. An optimizer can help in this regard as it can 

decide in which order a query should be executed. Cost is 

measured in terms of sum of I/O cost, CPU cost at each site 

and the cost of transferring data between sites. The 

complexity and cost increases with the increasing number 

of relations and amount of data transmission in the query. If 

number of relations and data transmission can be 

minimized, then cost can be automatically controlled. The 

key problem for query optimization in a distributed 

database is selection of the most cost effective plan to 

execute a query. Lots of research is going on in this area. 

Here this paper will focus on optimization model, 

application of optimization techniques on queries and cost 

analysis before and after applying Query optimization. 
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I. INTRODUCTION: 

A database is physically distributed across distributed 

across different sites. Distribution is done using 

fragmentation namely Horizontal Fragmentation 

(Using Selection Operation), Vertical Fragmentation 

(Using Projection Operation), Mixed and Derived 

ones. Sometimes this leads to replication of data at 

different sites too. Fragmentation is useful as it 

allows placement of data in close proximity to its 

place of use. Amount of data handled by DBMS 

increases continuously from GBs to TBs and so on. 

Managing such a huge DB is not a critical task but 

most challenging is to develop an efficient Query 

processing technique, which involves retrieval of data 

from DB. There are many ways to execute a Query, 

but objective of Query Processing is to find cost 

effective technique. There comes the role of Query 

Optimizer. Actual objective of optimizer is to find a 

strategy close to optimal solution & to avoid bad 

strategies. 

Cost can be minimized by amelioration or 

optimization where amelioration is the process of 

modifying a query with two expectations i.e. 

commutative of joins & unions and transformation of 

joins into semi join programs. On the other hand 

Query optimization is the process of selecting among 

alternative possibilities of the one, which can 

minimize the cost. 
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A. Important Aspects of Query Optimization: 

a. Distribution of access strategies 

among sites, which is based upon 

transmission only. 

b. Determination of access strategies 

at each site locally, same as 

centralized DB only. 

B. Problems in Query Optimization: 

a. Materialization: Ensuring 

availability of Fragments or other 

schemata to execute Query and 

moreover minimizing access of 

global databases to avoid cost of 

data transmission over network. 

b. Order of execution: In which order 

various operations like joins, semi-

joins, selection or projection can be 

executed to ensure optimization of 

Query.  Sometimes amelioration 

applied on operator tree may not 

result better performance. 

c. Methods for executing Operations: 

Which alternative will be the best 

one to execute query in an optimal 

way. Whether to apply selection, 

projection, joins or semi-joins etc. 

C. Solutions or Assumptions: 

a. Materialization is always taken as 

granted i.e. physical copies of 

fragments are available for query 

execution. 

b. It is assumed that order of 

execution is already optimized. 

c. Operations are clustered into local 

programs, otherwise it is system 

dependent so not considered or 

degraded. 

D. Objectives of Query Optimization: 

a. To minimize CPU Processing, I/O 

cost and data transmission cost. 

b. To minimize amount of data 

transmission. 

c. To minimize distribution and local 

access strategy. 

d. To minimize the consumption of 

computing resources. 

e. To reduce the response time of a 

distributed query, which the time 

elapse between issuance and 

answer production of a query. 

Ultimately the main aim is to 

minimize the total time required to 

execute a Query. 

The important objective is the cost factor, 

where transmission requirements are 

generally neutral. They typically employ a 

function for amount of data being 

transmitted over sites, but same is not true 

for CPU and I/O usage. 

 

II. OPTIMIZATION MODELS: 

A. Optimization Model in Centralized DB: 

 

Fig. 1 Optimization model in centralized system 

B. Optimization Model in Distributed 

Database: 
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Fig. 2 optimization model in distributed databases. 

 

 

III. OPTIMIZATION OF VARIOUS 

QUERIES: 

A. Joins or Semi-Joins: Semi-Joins should be 

preferred over Joins. It would take less CPU, I/O 

cost and memory as well. 

For Example: Lets consider an operator tree to 

extract name of employees having Manager no: 

373 and salary less than 35000. 

General operator Tree: 

 

 

Fig. 3 General operator tree 

Progressive Simplification of Query Operator 

tree 

Cost Analysis: 

--First Method: 

select * intojoin2 fromemp where exists(select * 

fromdept1 wheredept1.mngrno=373 

andemp.salary>35000 

anddept1.deptno=emp.deptno); 

 

Fig. 4 shows cost of various operations using Joins and semi 

joins 

Query Cost: 5% 

Table Scan Cost: 20% 

 

B. Second Method 

selectempname fromemp where exists(select * 

fromdept1 wheremngrno=373 and 

emp.deptno=dept1.deptno) 

Except 

selectempname fromemp where exists(select * 

fromdept1 wheredept1.mngrno=373and 

emp.salary>35000 and 

dept1.deptno=emp.deptno); 
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Fig. 5 shows cost of various operations using binary 

operators 

Query Cost: 8% 

Table Scan Cost: 13-14% 

 

C. Optimized Query 

SELECT empname fromemp e,dept1 d 

wheree.salary<=35000 andd.mngrno=373 and 

e.deptno=d.deptno; 

 

Fig. 6 shows cost of various operations using optimization. 

Query Cost: 8% 

Table Scan Cost: 13% 

 

CONCLUSION: 

Success of a database resides with work of its 

Query Optimizer, its quality and functionality. In 

spite of lots more research going on, still there 

are many issues in Query optimization. Query 

optimization improves time, cost and efforts. In 

spite of less growth, it’s an exciting field. 
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