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Lecture 10b Lab Tutorial Exercise
Indexes
Objectives
The aim of this lab exercise is to help you practice choosing and defining indexes on a database. 
Exercise
In this exercise, you will use the set of “Wish-list” guidelines for choosing secondary indexes to identify possible additional indexes for the Dream Home case study.
Exercise 1: Do not index small tables
Small tables can usually be processed in memory without requiring additional indexes. Identify the small tables that you are going to ignore from further consideration for indexing.
Hint: You might want to refer to refer to the Transaction Usage Map diagram from the last exercise.
Exercise 2: Identifying Possible Candidates for Secondary Indexes
With reference to the Dream Home case study, the following are a list of example queries[footnoteRef:1] executed on the database for staff-client user views (i.e. typical queries staff will perform for clients). [1:  [© Pearson - Database Systems: A Practical Approach to Design, Implementation, and Management - http://app.kortext.com/read/80118/?page=A-5]] 

a. List details of staff supervised by a named Supervisor at the branch.
b. List details of all Assistants alphabetically by name at the branch.
c. List the details of property (including the rental deposit) available for rent at the branch, along with the owner’s details.
d. List the details of properties managed by a named member of staff at the branch.
e. List the clients registering at the branch and the names of the members of staff who registered the clients.
f. Identify properties located in Glasgow with rents no higher than £450.
g. Identify the name and telephone number of an owner of a given property.
h. List the details of comments made by clients viewing a given property.
i. Display the names and phone numbers of clients who have viewed a given property but not supplied comments.
j. Display the details of a lease between a named client and a given property.
k. Identify the leases due to expire next month at the branch.
l. List the details of properties that have not been rented out for more than three months.
m. Produce a list of clients whose preferences match a particular property.

For each of these queries and using the query number identifiers (a-m), complete the following table to show the summary of interactions between the base tables and each of the transactions. You are to identify:
· Which table(s) each query transaction operates on, but ignoring the small tables you have already identified in the previous exercise that do not need indexes?
· What type of access does the query transaction require to the table? Does the query require:
· Search based on a predicate (WHERE clause)? If yes, what column(s) will make up the WHERE clause?
· JOIN? What foreign key column is involved in the join?
· Ordering (sorting): what column(s) need(s) to be sorted?
· Grouping (aggregates): what column(s)?
· What is the estimated frequency of the query transactions occurring per day? Use the information provided in the Appendix to complete this.
As an example, I have completed the query transactions from the list (Queries e and f) involving the Client table.
	TABLE
	Query Transaction
	Columns Involved
	Frequency Per Day

	Client
	e
j
	JOIN: Staff on StaffNo
WHERE Clause: FirstName, LastName
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Table 1: Interactions between Tables and Query Transactions for Staff-Client User Views

Based on the interactions identified in the previous table, and the secondary indexes “wish-list” guidelines, choose which columns you will create additional secondary indexes on for each of the tables. Again, as an example, suitable secondary indexes for the client table based on the interactions identified have been chosen.
	Table
	Index

	Client
	StaffNo
FirstName, LastName

	
	

	
	

	
	

	
	


Table 2: Additional Indexes to be Created Based on the Query Transactions for the Staff-Client Views

Exercise 3: Creating the Secondary Indexes
Now that you have identified your secondary indexes, create these on your database.


Appendix
In the initial requirements gathering phase for Dream Home, the following systems requirements[footnoteRef:2] were identified: [2:  Adapted from [© Pearson - Database Systems: A Practical Approach to Design, Implementation, and Management - http://app.kortext.com/read/80118/?page=399-400]] 

Initial database size
1. There are approximately 2000 members of staff working at over 100 branches. There is an average of 20 and a maximum of 40 members of staff at each branch.
2. There are approximately 100,000 properties available at all branches. There is an average of 1000 and a maximum of 3000 properties at each branch.
3. There are approximately 60,000 property owners. There is an average of 600 and a maximum of 1000 property owners at each branch.
4. There are approximately 100,000 clients registered across all branches. There is an average of 1000 and a maximum of 1500 clients registered at each branch.
5. There are approximately 4,000,000 viewings across all branches. There is an average of 40,000 and a maximum of 100,000 viewings at each branch.
6. There are approximately 400,000 leases across all branches. There are an average of 4000 and a maximum of 10,000 leases at each branch.
7. There are approximately 50,000 newspaper ads in 100 newspapers across all branches.
8. A member of staff may manage a maximum of 100 properties at any one time.

The types and average number of record searches
1. Searching for the details of a branch—approximately 10 per day.
2. Searching for the details of a member of staff at a branch—approximately 20 per day.
3. Searching for the details of a given property—approximately 5000 per day (Monday to Thursday), and approximately 10,000 per day (Friday and Saturday). Peak workloads are 12.00–14.00 and 17.00–19.00 daily. (The workloads for property searches should be reassessed after the Dream Home Web site is launched.)
4. Searching for the details of a property owner—approximately 100 per day.
5. Searching for the details of a client—approximately 1000 per day (Monday to Thursday), and approximately 2000 per day (Friday and Saturday). Peak work-loads are 12.00–14.00 and 17.00–19.00 daily.
6. Searching for the details of a property viewing—approximately 2000 per day (Monday to Thursday), and approximately 5000 per day (Friday and Saturday). Peak workloads are 12.00–14.00 and 17.00–19.00 daily.
7. Searching for the details of a lease—approximately 1000 per day (Monday to Thursday), and approximately 2000 per day (Friday and Saturday). Peak work-loads are 12.00–14.00 and 17.00–19.00 daily.
	
	1



	2016/17
	3



