
[Unit-III]
Part-I: B-Trees

Objective: 
• To learn importance of B-Tree as data structure
• To learn various operations like:  Create, Insert, Split, Delete on B-Trees
• Develop and analyse algorithms for B-Trees
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Operation on B Tree

•B-Tree Search
•B-Tree Split
•B-Tree Insert
•B-Tree Delete



Search operation on B-Tree



Operation on B Tree : Split
• Address of two nodes is required.
• Address – 1: The node which is full
• Address – 2: Parent of the full node.
• Whenever insert operation is to be performed, every full 

node should be operated using “Split function”. [t=4] [Node 
will be considered as full if it has 7 keys, so will need split]

• After split, one node is divided into two nodes
• Key operations:
• Pointer management, Data insertion, 
• New node creation 



Operation on B Tree : Split

•Part-I

•Part-II [Transfer data, in new node]

• Part-III

Get a new node
Y is the node to be split, after split, new node Z is 
created.
Leaf variable is copied [true/false] in new node
The new node will have “t-1” possible entries.

Z.key[j] = Y.key[j+t] [5,6,7]

Z.c[j] = y.c[j+t]
Update y.n=t-1, which was 2t-1



Operation on B Tree : Split

• Part-IV: The new entry removed from child node will 
be median entry and will be also inserted as median 
entry in parent node.

• Part V: Data is shifted forward to create space for data 
from child node, into parent node.

Pointers shifted forward to create space 
for pointing to new node “Z”.

Finally a new pointer is added in parent 
node pointing to “Z” [new node]

Rewrite back 
to disk

Move data forward to 
create space for new 

data
Increase size by 1



B-Tree: Insertion

The split operation can be performed at 
root, depending on position of 
insertion. If root contains 2t-1 
elements, it is necessary to make newly 
inserted node as root.
Otherwise, insertion will be carried out 
using existing root.



B Tree: Insertion
• The new node will be always inserted at leaf. The insertion 

may or may not require split.
In B-Tree, insertion will be always at the leaf node.
The leaf node can be also root node.
While travelling to leaf node if any node is already full, 
then split operation should be performed.
Once reached to leaf node, the data is inserted.


