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Algorithm Multi-Attribute Search{Input: root, K; Output: tuples)

Input: A root of multi-attribute index tree, root
Given multi-attribute list (query) K = (K1, Kz, ..., Kn).
Let (Kl, KZ, vy Kn) be Rn(K)

Output: Tuples that satisfy input query, tuples
Method:

MS1. [Search Root Nodel
Read the root node from disk. If root is leaf then perform binary
search with R.(K) within this node. Call the Binary Search algorithm
with argument root and R.(K). If the binary search is successful
then return results.

MS2. [Search Internal Node]
If root is internal node then search last location in the node where
R.(K) 1is strictly-less-than hyper-region in the location. Let the
location be 1.

MS3. [Search Child]

Search the ith child node with the same search algorithm. Call
Multi-Attribute Search recursively with child node.

End of Algorithm
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Algorithm Multi-Attribute Insert(Input: root, K)

Input: A root of MAX, root
Given multi-attribute list K = (K1, Kz, ..., Kn).
Let (Ki, K3, ..., K»n) be Ru(K).

Output: None, the index structure is modified.

Method:
IN1. [Search Insert Location in Leaf Node]

Search insertion location of leaf node using Multi-Attribute Search
algorithm. Let the location be R. R is a set of regions in node
structure.

IN2. [Insert into Leaf Node]

Insert K.(K) into R. As a result from insertion, if the node is
overflown then go to step IN3. Otherwise, overwrite the node R to
the disk. Terminate insert algorithm.

IN3. [Split Node]

Split leaf node R into 1 and R: using Split algorithm. Now, R1 and
R> is newly created and the R’s entries is inserted. Write the node
Ry and K2 Insert the disk location of R; and R: into the parent node
of R by calling recursively Multi-Attribute Insert algorithm.

End of Algorithm
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Algorithm Muilti- Attribute Delete(Input: root, K)

Input:

A root of MAX, root
Given multi-attribute list K = (K1, Ko, ..., Kn).
Let (K), Ko, ..., Kn) be Ru(K).

Output: None, the index structure is modified.

Method:
DL1.

DL2.

DL3.

[Search Delete Location in Leaf Nodel

Search deletion location of leaf node using Multi~-Attribute Search
algorithm. Let the location be R. R is a set of regions in node
structure.

[Delete from Leaf Node]

Delete R.(K) from R. As a result from deletion, if the node is
underflown then go to step DL3. Otherwise, overwrite the node K to
the disk. Terminate delete algorithm.

[Merge Node]

Merge node K and adjacent node R’ into the node R using Merge
algorithm shown in previous section if merge is possible. Overwrite
the node R to the disk. Delete from the location R’ in the parent
node of R by calling recursively Multi-Attribute Delete algorithm.

End of Algorithm
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