
(tree structure) 

Hierarchical Model in DBMS 
Hierarchical model is a data model which uses the tree as its basic structure. So, lets define the basics of the tree. 

Basics of Tree : 

 A tree is a data structure that consists of hierarchy of nodes with a single node, called the root at highest level. 

 A node may have any number of children, but each child node may have only one parent node on which it is 
dependent. Thus the parent to child relationship in a tree is one to many relationship whereas child to parent relationship in a 

tree is one to one. 

 

Figure 1 

 In figure 1, the node at level 1 is called the root node and the nodes at that has no children are called leaves. For 
example, node 4, 5, 7, 8, 9, 10 and 11. 

 Nodes that are children of the same parent are called siblings. For example, nodes 2, 3, 4 are siblings. 

 For any node there is a single path called the hierarchical path from the root node. The nodes along this path are 

called that nodes ancestors. 

 Similarly for a given node, any node along a path from that node to leaf is called its descendent. 

 For example, suppose we have to find out the hierarchical path of node 10, then it will be 1→2→6→10 and the 
ancestors of node 10 are 1, 2 and 6. 

 The height of tree is the number of levels on the longest hierarchical path from the root to a leaf. The above tree 
has a height= 4. 

 A tree is said to be balanced if every path from the root node to a leaf has the same length. 

Figure 2 shows a balanced and an unbalanced tree. 



 

Figure 2 

A binary tree is one in which each node has not more than two children. 
Figure 3 shows a binary tree 

 

Figure 3 

Example of Hierarchical Model : 

 Figure 4 shows a data structure diagram for a tree representing the STUDENT, FACULTY and CLASS. 

 The root node chosen is faculty, CLASS as a child of faculty and STUDENT as a child of class. 

 The cardinality between CLASS and FACULTY is one to many cardinality as a FACULTY teaches one or more 
CLASS. 

 The cardinality between a CLASS and a STUDENT is also one to many cardinality because a CLASS has many 
STUDENTS. 



  

Figure 4 

Figure 5 shows an occurrence of the FACULTY-CLASS-STUDENT. 

  

 

 

Plex structure 

 

Network Database or Network Model 
in DBMS 
The network database or network model uses the plex structure as its basic data structure. A network is a directed graph consisting of 
nodes connected by links or directed arcs. The nodes corresponds to record types and the links to pointers or relationships. All the 

relationship are hardwired or pre-computed and build into structure of database itself because they are very efficient in space 

utilization and query execution time. 
The network data structure looks like a tree structure except that a dependent node which is  called a child or member, may have more 

than one parent or owner node.All figure shows the network model – 

  



  

Figure 1 

A diagram called as Bachman Diagram is used to represent a network data structure. The nodes in the network are replaced by 

rectangles that represent records and links are shown by lines connecting the rectangles. 

A plex structure with two record types is shown / Example of Network Database : 

  

Figure 2 
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