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Abstract
DDBMS is the technique which manages the databases that are distributed at multiple locations. The databases are interconnected. DBMS perform different strategies for managing the databases those are spread at multiple locations. The work reviews the different strategies of distributed database system and also selects the appropriate strategy for the given case study. The documents also illustrate the advantages of adopting the distributed database system for the given case study (Grycuk, 2015). 
Distributed Database Management system (DBMS): Design strategies
D-Distributed D-data B-base M-management S-system (DBMS) is DBMS that manages various databases located at different locations as well as interconnects them over the network. DDBMS provides techniques that provide illusion for the users those databases as single database. 
An organization needs database for their proper functioning. Database is collection of related data. DBMS is software system that works for database (Arjun, 2020). Database has collection of tables that are real world objects or entities. Each table or entity has characteristics that can be represented with features. 
DBMS is collection of programs that enable the user can create as well as maintain database. The software package is helpful to define, manipulate and share data in database. Database definition is the task providing structure for the database. Construction means creating database that is storing on any storage medium. Manipulation means inserting data, retrieving as well as updating data in database. Sharing refers data users or programs can access the data (Özsu, 1996). 
Distributed DBMS
D-Distributed D-Data B-Base is collection of distributed interconnected databases. D-Distributed D-Data B-base M-Management S-System (DDBMS) manages distributed database and also provides methods for making the databases transparent for the users. Databases are distributed geographically all over the world (Rahimi , 2010)
The following factors encourage the DDBMS
· Organization dispersed geographically
· Need to share the data
· Supporting for both OLAP and OLTP
· Recovery of database
· Different application software support
Distributed databases : Types
D-Distributed D-data B-bases (DDB) are classified into heterogeneous and homogeneous D-distributed D-data B-base (DDB) environments. 


Homogeneous DDB’s
In homogeneous DDB’s, all the sites have identical data base management system as well as OS. It has two types such as autonomous and Non-autonomous. 
Heterogeneous DDB’s
In this model, different sites have different DBMS as well as OS. It has two types such as federated and un-federated (Thuraisingham, 1995). 
Architecture models
· Client-server
· Peer-peer
· Multi-DBMS
Architecture: Client-server in DDB
It is two level of architecture in which functionalities are divided into client and server. Server tasks are data and transaction management, optimization, query processing etc. Client task is user interface. It also has the functions like transaction management and checking of consistency.
Two types of client-server architecture are
· One server-multi client
· Multi server –multi client
Multi server –multi client architecture is illustrated below:


Peer –peer architecture
Each peer is acting as both client and server. Peers of the database system share their resources with others as well as co-ordinating the activities (Funke, 2020). 
It has 4 levels of schema such as
· Global conceptual
· Local conceptual
· Local internal
· external
Multi server-multi client architecture
The architecture has collection of more than two autonomous databases which is integrated. It can be illustrated with 6 levels schemas such as:
· M-multi D-data B-base (MDB) view
· M-multi D-data B-base (MDB) conceptual
· M-multi D-data B-base (MDB) internal
· local database view
Multi-DBMS design alternatives
· Model with multi database conceptual level
· Model with multi database conceptual level
Design alternatives
Design alternatives of the tables in DDBS are illustrated below:
· Non fragmented and non-replicated
· Replicated- fully
· Replicated – partially
· Mixed
· Fragmented
Non fragmented and Non-replicated
In this method, various tables will be placed at various locations. Data is placed at close; it is higher chance to access the data more quickly. It is important for the database system where percentage of the queries required for joining data in the tables resides at multiple locations is low (Arjun, 2020). 
Fully replicated
In this method, one copy of database tables will be stored at each site. Each site has its own copy database. It has low communication cost and execution of the queries are fast.  It includes huge cost due to presence of database at every site. It increases redundancy. The method is suitable where more number of queries are required to handle and also the database systems that needs minimum updates.
Replicated partially
Table copies or portions are located at multiple sites. Frequency to access the table may get vary from one site to another. The number table copy is based on how frequently the queries are accessed.
Fragmented
In this method, table is split into more than one piece which is known as fragmentation or partition. Each fragment of the table will be stored at different sites. It is suitable, when site required all data of table rarely. It increases parallelism as well as better disaster recovery.It does not have redundancy hence it maintain only one copy of the fragment data.
Techniques of fragmentation such as
· Vertical
· Horizontal
· Hybrid
Vertical fragmentation
Table is split into different Columns or fields which are known as fragments. Each fragment of the table will have primary key filed of the table. It is used for enforcing privacy. 
Example:
Create table “table_name1” as select column1, column2 from table_name2;
Horizontal fragmentation
Table is divided into fragments based on tuples or records. Each of the horizontal fragments should have all columns of the original table.  
Create table “table_name1” as select * from table “table_name2” where column_name=condition;
Hybrid fragmentation 
It has both horizontal and vertical fragmentation. There are two ways for performing the hybrid fragmentation such as
· Generation of H-horizontal F-fragments (HF) and then generating V-vertical F-fragments (VF) from various horizontal fragments
· Generation of vertical fragments and then generation of various horizontal fragments from different vertical fragments
Distribution transparency
Transparency is the method through which internal concepts of the database distribution will be hidden from the user. For the distribution, database designer has follow various techniques such as fragmentation, replication etc. Such kinds of details can be hidden from the user with the concept of transparency.  Different types of transparencies are as follows:
· Location
· Fragmentation
· Replication
· Hybrid transparencies
Control of database
Database administrator controls the data in the database by enforcing rules and regulations. It gives security for the data in the database. Some of the data control methods of database are:
· Authentication
· Access rights
· Integrity constraints
Distributed database Management system (DBMS): design strategies 
There are two methods to develop databases such as top down and bottom up. 
Top down method
Top down method is starting from general at the top to the specific at the bottom. In this approach, system starts with general details and move down to the specific details. This task includes identification of the different types of entity as well as definition of each entity’s attribute. 
The architecture of the DDBMS in Top –down method is illustrated below:


Bottom up method
Bottom up method is starting from the specific details and move down to the general details. It can be done through identifying data element and grouping then as data sets. In this method, attributes are identified first then these attributes are grouped to together to form entities. 
Bottom up approach of database architecture is illustrated below:


Query optimization
In the distributed database architecture, query will be processed with optimization techniques at both local and global level. At local site, query will be optimized and executed then it will be moved to the global to execute and optimize. The optimization of query in distributed database system is illustrated below:


The following steps will be followed to map the global queries with the local queries:
· The tables needed in global query contain fragments that will be distributed over multiple sites. Local database stores the local data. Global dictionary which is utilized by the controlling sites for gathering details about distribution as well as reconstructs global view from fragments (Siahaan, 2020).
· When no replication means, global optimizer will run the local queries at sites where fragments stored.   If replication exists, global optimizer selects the appropriate site based on workload, speed of server and cost.
· Global optimizer has execution plan to avoid more data transfer across sites. The plan indicates the fragments location, order of executing the results of query, process to transfer results.
· Database serversat local optimized local queries. Results of local query will be merged with the operation either union or join.

Strategy for To-rent agent


The network architecture of To-Rent agent is Homogeneous. Different sites of an organization are using the same type of database management system. The following design strategies have to be followed on To –be rent such as peer-peer communication among multiple sites. Partial replication can be performed at each site to avoid redundancy as well as updating anomalies (Wong, 2020). 
Merits of distributed database
Advantages of D-distributed D-data B-bases (DDB) than centralized databases are given below:
· Modularization in development
While expanding system to the new location or new units with centralized database system, it required more efforts and also disruptions for the existing functions. In distributed database system, new computers as well as local data of new site can be connected in distributed system without any interruption of current functionalities (Haroon, 2019).  
· Reliability
When failure of database occurs, the total system will get affected in the centralized database. In Distributed database system, when one component fails it does not affect the function of the system. It provides reliability.  
· Good response
In distributed database, user can get the quick response from the local database. In distributed database, user request will get processed at the centralized system which will increase the response time.
· Communication cost is low
In DDBMS, while distributing data at the local then it consume lower communication cost rather than distributed database system.
Conclusion
Distributed data base system will lead to high reliability of data, modular development, fast response, low cost communication, disaster recovery and so on. The company To-be Rent need to establish database system at multiple location. DDBMS is an effective technique to manage the distrusted databases. The work proposes homogeneous architecture with partial replication as well as peer-peer design strategies. 
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