
Database Server 
Introduction: Client/Server Systems is networked computing model Processes distributed between clients 
and servers. Client – Workstation (usually a PC) that requests and uses a service Server – Computer 
(PC/mini/mainframe) that provides different services like file, web, database etc. A Server that’s provides 
the database services are called database server. Application logic of client server system is represented 
as shown in figure as follows: 

 

 

 

Basics of Client Server Database System: In Client/Server database system the functionality is splitted 
between a server and multiple client systems, i.e., networking of computers allows some task to be 
executed on server system and some task to be executed on client system. Servers exist primarily to 
manage databases of information in various formats.   Without the database, servers would be impractical 
as business tools. True, you could still use them to share resources and facilitate communication; but, in 
the absence of business database, a peer-to-peer network would be a more cost effective tool to handle 
these jobs. 

A Database Management System (DBMS) lies at the center of most Client/Server systems in use today. To 
function properly, the Client/Server DBMS must be able to: 

1. Provide transparent data access to multiple and heterogeneous clients, regardless of the 
hardware, software, and network platform used by the client application. 

2. Allow client request to the database server (using SQL requests) over the network. 

3. Process client data requests at the local server. 

4. Send only the SQL result to the clients over the network. 

A Client/Server DBMS reduces network traffic because only the rows that match the query are returned. 
Therefore, the client computer resources are available to perform other system chores such as the 
management of the graphical user interface.  Client/Server DBMS differ from the other DBMSs in term of 



where the processing take place and what data are sent over the network to the client computer. 
However, Client/Server DBMSs do not necessarily require distributed data. Client/Server systems changes 
the way in which we approach data processing. Data may be stored in one site or in multiple sites. When 
the data are stored in multiple sites, Client/Server databases are closely related to distributed databases. 

Client/Server database computing evolved in response to the drawbacks of the mainframe and PC/file 
server computing environments 

 Drawbacks of the mainframe are very expensive operating cost because they require specialized 
operational facilities demand expensive support, and do not use common computer components) 

 The drawback of PC-based computing is that all RDBMS processing is done on the local PC, when 
a query is made to the file server, the file server does not process the query, instead, it returns 
the data required to process the query, this can result in decreased performance and increased 
network bottlenecks).  

By combining the processing power of the mainframe and the flexibility and price of the PC, Client/ Server 
database computing encompasses the best of both words. 

Definition of Client Server Database: Client/Server database computing can be defined as the “Logical 
partition of the user interface, database management, and business; logic between the client computer 
and server computer. The network links each of these processes. “ 

This definition is basically consists of three main components as follows: 

1. The client computer, also called workstation, controls the user interface. The client is where text 
and images are displayed to the user and where the user inputs data. The user interface can be 
text based or graphical based.  

2. The server computer controls database management.  The server is where data is stored, 
manipulated, and stored. In the Client/Server database environment, all database processing 
occurs on the server. 

3. Business logic can be located on the server, on the client, or mixed between the two. This type of 
logic governs the processing of the application. 

 



 

 

CLIENT/SERVER DATABASE ARCHITECTURE: Relational database are mostly used by Client/Server 
application, where the server is a database server. Interaction between client and server is in the form of 
transaction in which client makes database request and receives a database response.  In the architecture 
of such a system, server is responsible for maintaining the database, for that purpose a complex database 
management system software module is required.  Various types of applications that make use of the 
database can install on client machine. The “glue” that ties client and server together is software that 
enables the client to make request for access to the server’s database, that is SQL (Structured Query 
Language), shown in the figure below: 

 

 

According to this architecture, all the application logic (software used for data analysis) is residing on the 
client side, while the server is concerned with managing the database. Importance of such architecture 
depends on the nature of application, where it is going to be implemented. And the main purpose is to 
provide on line access for record keeping. Suppose a database with millions of records residing on the 



server, server is maintaining it. Some user wants to fetch a query that result few records only. Then it can 
be achieved by number of search criteria. 

An initial client query may yield a server response that satisfies the search criteria. The user then adds 
additional qualifiers and issues a new query. Returned records are once again filtered.  Finally, client 
composes next request with additional qualifiers. The resulting search criteria yield desired match, and 
the record is returned to the client. Such Client/Server architecture is well-suited for such types of 
applications due to: 

1.  Searching and sorting of large databases are a massive job; it requires large disk space, high speed 
CPU along with high speed Input/output architecture. On the other hand, in case of single user 
workstations such a storage space and high power is not required and also it will be costlier. 

2. Tremendous traffic burden is placed on the network in order to move the millions of records to 
the clients for searching, then it is not enough for the server to just be able to retrieve records on 
behalf of a client; the server needs to have database logic that enables it to perform searches on 
behalf of a client. 

Types of Client/Server Database Architecture:  The Client/Server database architecture can be of three 
types as follows: 

1. Process-Per-Client Architecture 

2.  Multi-Threaded Architecture 

3. Hybrid Architecture 

1. Process-Per-Client Architecture : As the name reveals itself server process considers each client as a 
separate process and provides separate address space for each user.  

Each process can be assigned to a separate CPU on a SMP machine, or can assign processes to a pool of 
available CPUs. As a result, consumes more memory and CPU resources than other schemes and slower 
because of process context switches and IPC overhead but the use of a TP Monitor can overcome these 
disadvantages. 

Performance of Process-per-client architecture is very poorly when large numbers of users are connecting 
to a database server. But the architecture provides the best protection of databases. Examples of such 
architecture is DB2, Informix, and Oracle6, Fig. next illustrates such architecture. 



 

2.  Multi-Threaded Architecture: Multi-Threaded Architecture supports a large numbers of clients running 
a short transaction on the server database.  It Provide the best performance by running all user requests 
in a single address space. But do not perform well with large queries. Multi-threaded architecture 
conserves Memory and CPU cycles by avoiding frequent context switches.  There are more chances of 
portability across the platforms. 

But it suffers by some drawback first in case of any misbehaved user request can bring down the entire 
process, affecting all users and their requests and second long-duration tasks of user can hog resources, 
causing delays for other users, and the architecture is not as good at protection point of view. Some of 
the examples of such architecture are: Sybase, Microsoft SQL Server, and illustrated in Fig. below 

 

3. Hybrid Architecture: Hybrid architecture provides a protected environment for running user requests 
without assigning a permanent process for each user. It also provides the best balance between server 
and clients. Hybrid architecture of client/Server Database is basically comprised of three components: 

1. Multi-threaded network listener: Main task of this is to assign client connection to a 
dispatcher. 

2. Dispatcher processes: These processes are responsible for placing the messages on an 
internal message queue. And finally, send it back to client when response returned from 
the database. 



3. Reusable, shared, worker processes: Responsible for picking work off the message queue 
and execute that work and finally places the response on an output message queue. 

Hybrid architecture of Client/Server database suffer from queue latencies, which have an adversely effect 
on other users.  The hybrid architecture of Client/Server database is shown in Fig. below. Some of the 
examples of such architectures are Oracle7i and Oracle8i/9i. 

 

DATABASE MIDDLEWARE COMPONENT: As we have already discussed in Client/Server architecture that 
communication middleware software provides the means through which clients and servers communicate 
to perform specific actions. This middleware software is divided into three main components. As shown 
in the Fig. below 

 

There are three main components of Database middleware: 



1. Application programming interface. 

2. Database translator. 

3. Network translator. 

1. Application programming interface: The application-programming interface is public to the client 
application. The programmer interacts with the middleware through the APIs provided by middleware 
software. The middleware API allows the programmer to write generic SQL code instead of code specific 
to each database server. 

 In other words, the middleware API allows the client process to be database independent. Such 
independence means that the server can be changed without requiring that the client applications be 
completely rewritten. 

2. The Database Translator: The database translator translates the SQL requests into the specific 
database server syntax. The database translator layer takes the generic SQL request and maps it to the 
database server’s SQL protocol. Because a database server might have some non-standard features, the 
database translator layer may opt to translate the generic SQL request into the specific format used by 
the database server. 

3. The Network Translator: The network translator manages the network communication protocols. 
Remember that database server can use any of the network protocols. If a client application taps into the 
two databases, one that uses TCP/IP and another that uses IPX/SPX, the network layer handles all the 
communications detail of each database transparently to the client application. Figure below illustrates 
the interaction between client and middleware database components. 

Existence of these three middleware components reveals some benefits of using middleware software; 
according to that clients can: 

• Access multiple (and quite different) databases 

• Be database-server-independent 

• Be network-protocol-independent 

 



Types of Middleware: Client Server middleware are of five types as follows: 

1. Procedure Calls (RPC): Client makes calls to procedures running on remote computers. RPC can be 
synchronous and asynchronous. 

2. Message-Oriented Middleware (MOM): MOM supports asynchronous calls between the clients via 
message queues 

3. Publish/Subscribe: Publish/Subscribe uses push technology by server and subscription by client. Server 
sends information to client when available. 

4. Object Request Broker (ORB): Object-oriented management of communications between clients and 
servers 

5. SQL-oriented Data Access: middleware between applications and database servers. 

Client Server Middleware Examples:  

1. ODBC – Open Database Connectivity is open source and platform independent middleware.  Most 
DB vendors support this for as database middleware. 

2. OLE-DB: Object Linking and Embedding is Microsoft enhancement of ODBC. 
3. JDBC – Java Database Connectivity is special Java classes that allow Java applications/applets to 

connect to databases. 

Client/Server Security: In Client Server Database security can be maintained by solutions as follows: 

1. System-level password security for allowing access to the system. 
2. Database-level password security for determining access privileges to tables; 

read/update/insert/delete privileges 
3. Secure client/server communication via encryption. 

 

Steps for Configuring a Database Server using MY-SQL Server and PHP MYADMIN: 

 

 


