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Multiway Search Trees

A balanced 5-way search tree



Multiway Search Trees

#def i ne NUMKEY_MAX 4 [* maxi num nunber of keys */

t ypedef I nt KeyType;

t ypedef struct NodeTag {

| nt count ;
KeyType key[ NUMKEY MAX + 1 ];
| nf oType *pl nfo[ NUMKEY MAX + 1 ];
struct NodeTag *pBranch[ NUMKEY MAX + 1 ];
} NodeType;
count dle key[ ]
A 3 X pl nf of ]
pBranch[ ]
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Multiway Search Trees

Nodet ype *Msearch(KeyType Target, NodeType *pRoot, int *pPos )
{
I f ( pRoot == NULL ) return( NULL );
i f ( LT(Target, pRoot-key[1l]) )
return( Msearch( Target, pRoot->pBranch[0], pPos ) );
el se {
*pPos = 1,
whi | e( *pPos <= pRoot - >count && GI(Tar get, pRoot - >key[ *pPos] )
(* pPos) ++;
I f ( EQ Target, pRoot->key[ *pPos ] ) )
return( pRoot );
el se
return( Msearch( Target, pRoot->pBranch[*pPos], pPos );

}
J count die|p key[]
3 pl nf o[ ]
pBranch] ]
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B-Trees

A B-tree of order 5
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B-Trees
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Insertion Into a B-Tree
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Growth of a B-Tree

@l [ 1 ] [alo] T (alflgl | [a]b]f]g]

|a|b| | ||g|k| | ||a|b|d| ||g|h|k|m|

Insert: d, h, m

lbld] J[eln] [ Jk[m [ ]| [alblale][g]n[i] J{xImr]s]

Insert: | Insert: e,s,i,r
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Growth of a B-Trees

flj|r

abde|g|h|i||km| |sx |

Insert: X

/

|a|b| | ||d|e| | ||g|hi| ||k|||m|n||s|t|u|x|

Insert: c,l,n,t,u




Growth of a B-Trees

Insert: p



Binary Search-Trees vs B-Trees
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Deletion from a B-Tree
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Deletion from a B-Tree

| |§| | || | | | I |a|b|d| ||g||| | ||m|p|x| I

Delete :
flj — flm
alb|d lg|§'|||mpx alb|d 'g|jl||px
v 2 v v
A B C D A B C D

. = . [V éj
Delete i : @3 | @3, Wan m YU

S. Prasitjutrakul 1994



Deletion from a B-Tree

A B C D E
Deletej : Combine g, m p, X

'a‘bldl Ilg'm‘p‘x!

A B C D E
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Deletion : Example

Delete: h,r,p,d



Secondary Storages

Cost measure
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The Height of a B-Tree
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Searching a B-Tree : Analysis
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Insertion into a B-Tree : Analysis
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Deletion from a B-Tree : Analysis

e : R&W
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