CS651 Final Exam REVIEW

Review Sheet Part 1

1) Computers are being designed to operate ever faster. 

a)  Since computers operate so fast, why are we concerned with file structures? 

b) What is access time?

c) What factors determine access time?

2) Describe the difference between a block, a sector and a cluster.

3) The sequential search method is a baseline for measuring performance.

a) How many comparisons would be required on average to find a record using sequential search in a 10,000-record disk file? 

b) If the record is not in the file, how many comparisons are required?

c) If the file is blocked so 20 records are stored per block, how many disk accesses are required on average?

4) Compare the average case performance of a binary search with sequential search for records, assuming

a) Records guaranteed to be in the file

b) Half the time the records being sort are not in the file

5) Ideally a file is read into RAM and sorted. However, this is not always possible. Suppose you have 8 megabytes of RAM available for sorting an 8,000,000 record file. Each record is100 bytes long, including a 10 byte long key field. 

a) This file can be broken into smaller files sorted and merged. Describe how the RAM and file can be divided for sorting and merging ?

b) Would a single pass k-way merge be appropriate? Explain

c) How would you arrange a multi-level merge? Give an example.

d) What is the advantage of allocating multiple input and output buffers?

e) Can a keysort method be used to sort this file?

f) What is a run? 
6) Some operating systems access storage space on disks in sectors and clusters while others use blocks.

a) What is the difference between a block and a sector?

b) What are the advantages and disadvantages of blocks over sectors.

c) Why does the use of large blocks lead to severe internal fragmentation of tracks on disks?

7) The sequential search method is a baseline for measuring performance.

a) How many comparisons would be required on average to find a record using sequential search in a 50,000-record disk file? 

b) If the file is blocked so 20 records are stored per block, how many disk accesses are required on average to find one record?

c) If the file is blocked so 20 records are stored per block, how many disk accesses are required on average to print the whole file in sorted order, given the file is sorted? Given the file is unsorted?

8) Given the following data:

56, 3, 23, 45, 22, 33, 78, 65, 44, 34, 77, 88, 56, 45, 66, 63, 25, 4, 80, 5, 32, 17, 7, 18, 8, 60, 10, 1, 62,61

a) Construct a binary tree

b) Construct a paged binary tree with 3 keys to a page

c) Construct a b-tree of order 5

d) Construct a b+ tree of order 5

e) List the advantages and disadvantages in each method.

9) What is a keysort?

a) What are the restrictions on using a keysort

10) What factors determine optimum blocking size.  

a) While larger blocks always improve performance?

b) Will the block size affect the access time?

11) Hashing question similar to the one given in class.

