Assignment Seven
CS325 Database Management Systems

Problem One:

A PARTS file with Part# as the hash key includes records with the following Part# values: 2369, 3760, 4692, 4871, 5659, 1821, 1074, 7115, 1620, 2428, 3943, 4750, 6975, 4981, 9208.  Load the records into an extensible hash table.  Show the structure of the hash table after each record is inserted.  Use the function h(K) = K mod 128 and assume a block size of two.
Problem Two:

A PARTS file with Part# as key field includes records with the following Part# values:  23, 65, 37, 60, 46, 92, 48, 71, 56, 91.  Suppose that the search field values are inserted in the given order in a B-tree of order d=2; show how the tree will expand and what the final tree will look like.

Problem Three:

Suppose the following search field values are deleted in the given order from the B-tree of Problem Three.  Show how the tree will shrink and show the final tree.  The deleted values are: 65, 71, 46, 23, 91, 56.

Problem Four:

You’ve been asked to select the hardware for a social networking system for 1 million users.  Assume 3 tables: User (lists users and passwords with 1million entries), Wall (lists posts to a users’s wall with 100 wall posts per user), Friend (lists a users’s friends with 100 friends per user).
· Assuming only one index per table, which data structure is better suited for each table (Hash tree or B-Tree)

· Create a performance model in a spreadsheet for the system. 
· List a set of critical use cases.
· For each critical use case:

· describe in plaintext the reasoning behind your choice #s for the critical use case model
· list resources consumed by a single user (cpu, disk MB,  network MB, RAM MB),

· enter # times per day critical use case is executed

· enter response time

· enter throughput

· list resources consumed by 1 million users (cpu, disk MB/s, network MB/s, RAM MB/s),

· Identify critical use cases that may have potential performance problems.  Describe some strategies that you can use to address these potential performance problems.  

· Assuming these strategies are used, show a second version of your performance model.

· Identify the specific hardware (CPU/RAM server, Disk, Network) needed to support your social networking system.  How much will the hardware cost?

Problem Five:

Repeat problem Four, but use your Final Project as the system.  Assume 100,000 users.  Make reasonable assumptions about the amount of data per user, critical use cases, and frequency of each critical use case.  Your response time measurements should  include actual response time measurements… assume that the primary resource consumed initially is CPU so most of the time in the response time is actually CPU service time (disk caching likely for a single user, not as effective with many users, also network doesn’t usually play a large role at single user load levels).
