Databases 2 – First Semester 2003

Exercise 2
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[image: image1.png]‘Excreise 10.1 Consider the B+ tree index of order d = 2 shown in Figure 10.1.
1. Show the tree that would result from inserting a data entry with key 9 into this
tree.

2. Show the B+ tree that would result from inserting a data entry with key 3 into the
original tree. How many page reads and page writes docs the insertion require?

3. Show the B+ tree that would result from deleting the data entry with key 8 from
the original tree, assuming that the left sibling is checked for possible redistribu-





[image: image2.png]6. Show the B+ tree that would result from deleting the data entry with key 91 from
the original tree.
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Problem 2.
Imagine that we had a B+-tree with n = 400, that is, each node can have up to 400 keys and 401 pointers. 

a. What is the maximum number of records that a three level B+-tree with n = 400 could index? What is the minimum number of records that a three level B+-tree with n = 400 could index, assuming no nodes were under-filled (according to the B+-tree rules)? By three level, we mean one leaf B+-tree level and two non-leaf levels.

b. After many insertions, a B+-tree tends to reach a steady state where each node is about 70% full; in other words, each node has 0.7n keys in it, on average. Under the assumption that every node (including the root) is about 70% full, how many layers would an n=400 B+-tree be if it indexed 6 billion (6 x 109) records?

c. For the B+-tree of part (b), with n=400, 70% full nodes and indexing 6 billion records, what percentage of the total space consumed by the index is used by leaf-level blocks?

