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Abstract: A database is made up of multiple tables. Just like Excel tables, database tables consist of columns and rows. Each 
column corresponds to an attribute, and each row corresponds to a single record. Each table must have a unique name in a 
database. A database simply holds data. To make real use of the data, you need a Database Management System (DBMS). A 
DBMS is the database itself, along with all the software and functionality to retrieve data from the database, or to insert data. A 
DBMS create reports, enforces database rules and constraints, and maintains the database schema. Without a DBMS, a 
database is just a collection of bits and bytes with little meaning. 
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I. INTRODUCTION 
Data models means how the logical structure of the database is modeled. It also shows the logical structure of a database including 
the relationships and constraints. Data models define how data is connected to each other and how they are processed and stored 
inside the system. The basic building blocks of the data models are: 

A. The Various Record Based Model are 
1) Hierarchical Model 
2) Network model 
3) Relational model 

II. HIERARCHICAL MODEL 
The hierarchical model is the oldest database model. The hierarchical model organises records in the tree structure i.e. hierarchy of 
parent and child record relationship. In this model each entity has only one parent but can have several children. At the top of 
hierarchy there is only one entity which is called root.                                                                  

A. Operations on Hierarchical Model 
Now we shall discuss how the basic operations (Insertion, Deletion, Retrieval and Updation) are performed in a hierarchical model. 
1) Insertion operation:-The Insert operation is used to insert a new record into the database. The newly inserted record becomes 

the current record for the database. If the inserted record is a root record then it creates a new hierarchical tree with the new 
record as the root. But if it is a child record then we should make its parent first because a child node cannot exist without  a 
parent(root). 

2) Deletion operation:-The delete operation is used to delete a record fron the database. To delete a record from the database, we 
first make it the current record and then issue the delete command. 

3) Updation operation:-The updation operation is used to upate a record in the database. 
4) Retrieval operation:-The process of searching and fetching of a record in the database is known as retrieval  of a record. 

 
B. Advantages of Hierarchical Model 
The following are the main advantages of hierarchical model: 
1) Simplicity: In this model, records are related in the form of parent/child relationship.so performing various operations in this 

tree like structure on perent and child segments is easy and simple. 
2) Data Security: Each child segment can  be linked to only one parent and a child can only be reached through its parents in this 

model.so for deleting child segment proper information of parent segment is needed. Thus it provides data security which is 
enforced by DBMS  
 

C. Disadvantages of Hierarchical Model 
1) Inflexibility: A hierarchical database lacks flexibility. Any changes in the record type often result in a very complex system 

management tasks. 
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2) Difficult to manage and lack of standard 
3) Lacks structural independence 
4) Applications programming and use complexibility 
5) Implementation limitations 

 
D. Applications of Hierarchical Model 
Hierarchical models are ideal for applications such as: 
1) Fermentation monitoring in biotech or food 
2) Gasoline blending in petroleum refining  
3) Reaction monitoring in chemical manufacturing 
4) Optimizing workflows for routine at line analysis applications 

 
III. NETWORK MODEL 

Due to some limitations in hierarchical model, designers developed the network model. The main distinguishing feature from the 
hierarchical model is the ability to this model to handle many to many (M:N) relationships between its records. The Network data 
structure looks like a tree structure, except that a dependent node, called child or member may have more than one parents or owner 
node. 

A. Operations on Network Model 
The various basic operations which can be performed on a network model include-Insertion, Deletion, Updation, Retrieval. 
1) Insertion:-It is clear that new SUPPLIER or PART can be inserted very easily. 
2) Deletion:-Deletion operation is also very easy,no link to be removed. No one information is lost. For example: if we want to 

remove PART we delete the connector record occurrence linking this part. 
3) Updation:- Updation is also very easy. We want to change PART 1 with PART 2 we can make this change by changing the 

link. Hence updation is very easy. 
4) Retrieval:-Unlike the hierarchical model, the retrieval operation i.e. process of searching and fetching a record is symmetric but 

complex. 
 

B. Advantages of Network Model 
1) Simplicity:-The Network Model is conceptually simple and easy to design. 
2) Ability to handle more relationship types:-The Network Model can handle the one-to-many and many-to-many relationships. 
3) Lesser storage requirements:-In this model, a record occurs only once without repetition so lesser storage requirements are 

there for storing the records in database. 
 

C. Disadvantages of Network Model 
1) System Complexity:-The structure of the Network model is very difficult to change. This type of system is very complex. 
2) Insertion is very difficult. 
3) If we want to delete certain node then the information above the node and below the node will be deleted. 
4)  

IV. RELATIONAL MODEL 
The Relational Model was first introduced by Dr. Edgar Frank (Ted) codd, an Oxford trained mathematician, while working in IBM 
Research centre in 1970's. It is the primary data model, which is used widely around the world for data storage and processing. This 
model is simple and it has all the properties and capabilities required to process data with storage efficiency. 

A. Operations of Relational Model 
The four basic operations performed on sample database in a relational model are insertion, deletion, updation and retrieval. 
1) Insertion: The insert operation is used to insert a new record into the relation (Table) The data values will not be inserted into a 

relation when the following conditions occurs: If we enter a duplicate value for the attribute which is chosen as a primary key If 
we try to insert a NULL value in primary key. 

2) Deletion: The delete operation is used to delete a record from the relation(table). 
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3) Updation: the updation operation is used to update the data values of a record in the relation (Table). In other words, it is used 
to change the data value of one or more attributes in a tuples of  some relation. 

4) Retrieval: The retrieval operation is used to search and fetch a record from the relation. This operation is very simple and 
symmetric as compared to previous models. 
 

B. Advantages of Relational Model 
1) Structural independence: This model does not depend on the navigational data access system. 
2) Simplicity: A relational data model is simple than hierarchical and network model. 
3) Easier database design, implementation, management and use. 
4) Powerful database management system. 

 
C. Disadvantages of Relational Model 
1) Hardware overheads: This model needs more powerful computing hardware and data storage devices to perform RDBMS 

assigned task. 
2) Possibility of poor design and implementation. 
3) Potential "islands of information" problems. 

V. CONCLUSIONS 
TABLE I Comparison among Record based logical models: 

Hierarchical Data Model Network Data Model Relational Data Model 

i).It creates the relation between different 
entities and attributes in a particular 
entity. 
ii).It organizes record in tree structure. 
 iii).   Only one  to one(1:1) and one to 
many (1:N) relationships can be 
implemented using pointers. 
iv). Lack of declartive querying facilities. 
v). Insertion, deletion and updation is 
very easy. 
vi). Language used in relational model is 
SQL, Ingres, sybase etc. 
vii).   It is simple in nature.    

i). It creates the linkage between two or 
more entities. 
ii).It organizes records in form of 
directed graphs. 
iii). In addition to(1:1) and (1:N),many 
to many(M:N) relationships can also be 
implemented. 
iv).Lack of declartive querying 
facilities. 
v).Little difficult to insert, delete & 
update. 
vi). It has IMS language. 
vii). It is complex in nature. 

i). It creates the chain among different 
entities. 
ii).It organizes records in form of 
tables. 
iii).All the relationships can be 
implemented easily. 
iv).Provides declartive querying 
facilities using SQL. 
v). Very difficult to insert, delete and 
update. 
vi). It has DBTG set having different 
classes and members. 
vii). More complex than Relational 
model and Hierarchical Model. 

Any nontrivial application can use a database and a SQL-based database is a good place to start. Once you have mastered the 
configuration and administering of the database then you have to learn SQL to make it work well. The speed at which a database 
can retrieve data is astonishing and modern RDBMS are complex and highly optimized applications. 
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