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Chapter 2
How to use the Management Studio
Before you do the exercises for this chapter

If you’re working on your own PC, you’ll need to set up your system as described in Appendixes A and B before you can do these exercises. In particular, you’ll need to install SQL Server Express, the Management Studio Express, and Books Online as described in Appendix A. In addition, you’ll need to download and install the files that come with this book as described in Appendix B.
Exercises
1.
Use the Management Studio to view all of the databases that are available from the server. If the AP database isn’t available, attach it to the server. Then, view the tables that are available from the AP database. Finally, view the columns that are available from the Invoices tables. Note the primary and foreign keys of this table and the definition for each column.
2.
Right-click on the Vendors table and select the Modify command to display the Vendors table in a Table tab. Review the properties for each column in this table. In particular, note that the VendorID column is defined as an identity column.

3.
Use the Management Studio to create a diagram for the AP database. Then, organize the tables and connecting lines in the diagram so they are easy to read. (Hint: You can use the Autosize Selected Tables button and the Arrange Tables button in the toolbar to help you do this.) Finally, review the information that’s contained in each table, note the primary key of each table, and try to identify the relationships between the tables.

4.
Start a new query and use the Query Editor to enter 
SELECT VendorName, VendorState 
FROM Vendors 
WHERE VendorState = 'CA'

Press F5 to execute the query and display the results. If an error is displayed, correct the problem before you continue. (Hint: If you get an error message that indicates that ‘Vendors’ isn’t a valid object, the AP database isn’t the current database. To fix this error, select the AP database from the Available Databases combo box in the SQL Editor toolbar.) Then, save the query with a name of VendorsInCA and close it.
5.
Open the query named VendorsInCA that you saved in exercise 4. Then, click the Execute Query toolbar button to execute it. (Hint: You may need to select the AP database from the Available Databases combo box.)
6.
Use Books Online to look up information about the Query Editor. The easiest way to do this is to use the Index tab to look up “query editor”. Then, click on some links and navigate to some related topics and use the Back button to return to the original topic. Continue experimenting with the various features of Books Online until you feel comfortable with this tool. If you’re using SQL Server Express, you may want to limit the amount of information that’s displayed by selecting SQL Server Express from the Filter By combo box.
Chapter 3
How to retrieve data from a single table

Exercises

1.
Write a SELECT statement that returns three columns from the Vendors table: VendorContactFName, VendorContactLName, and VendorName. Sort the result set by last name, then by first name.

2.
Write a SELECT statement that returns four columns from the Invoices table, named Number, Total, Credits, and Balance:

Number
Column alias for the InvoiceNumber column

Total
Column alias for the InvoiceTotal column

Credits
Sum of the PaymentTotal and CreditTotal columns

Balance
InvoiceTotal minus the sum of PaymentTotal and CreditTotal

a.
Use the AS keyword to assign column aliases.

b.
Use the = assignment operator to assign column aliases.

3.
Write a SELECT statement that returns one column from the Vendors table named Full Name. Create this column from the VendorContactFName and VendorContactLName columns. Format it as follows: last name, comma, first name (for example, “Doe, John”). Sort the result set by last name, then by first name.

4.
Write a SELECT statement that returns three columns:

InvoiceTotal
From the Invoices table

10%
10% of the value of InvoiceTotal

Plus 10%
The value of InvoiceTotal plus 10%

(For example, if InvoiceTotal is 100.0000, 10% is 10.0000, and Plus 10% is 110.0000.) Only return those rows with a balance due greater than 1000. Sort the result set by InvoiceTotal, with the largest invoice first.

5.
Modify the solution to exercise 2a to filter for invoices with an InvoiceTotal that’s greater than or equal to $500 but less than or equal to $10,000.

6.
Modify the solution to exercise 3 to filter for contacts whose last name begins with the letter A, B, C, or E.

7.
Write a SELECT statement that determines whether the PaymentDate column of the Invoices table has any invalid values. To be valid, PaymentDate must be a null value if there’s a balance due and a non-null value if there’s no balance due. Code a compound condition in the WHERE clause that tests for these conditions.

Chapter 4
How to retrieve data from two or more tables

Exercises

Unless otherwise stated, use the explicit join syntax.

1.
Write a SELECT statement that returns all columns from the Vendors table inner-joined with the Invoices table.

2.
Write a SELECT statement that returns four columns: 

VendorName
From the Vendors table

InvoiceNumber
From the Invoices table

InvoiceDate
From the Invoices table

Balance
InvoiceTotal minus the sum of PaymentTotal and CreditTotal

The result set should have one row for each invoice with a non-zero balance. Sort the result set by VendorName in ascending order.

3.
Write a SELECT statement that returns three columns: 

VendorName
From the Vendors table

DefaultAccountNo
From the Vendors table

AccountDescription
From the GLAccounts table

The result set should have one row for each vendor, with the account number and account description for that vendor’s default account number. Sort the result set by AccountDescription, then by VendorName.

4.
Generate the same result set described in exercise 2, but use the implicit join syntax.

5.
Write a SELECT statement that returns five columns from three tables, all using column aliases: 

Vendor
VendorName column

Date
InvoiceDate column

Number
InvoiceNumber column

#
InvoiceSequence column

LineItem
InvoiceLineItemAmount column

Assign the following correlation names to the tables:

Vend
Vendors table

Inv
Invoices table

LineItem
InvoiceLineItems table

Sort the final result set by Vendor, Date, Number, and #.

6.
Write a SELECT statement that returns three columns:

VendorID
From the Vendors table

VendorName
From the Vendors table

Name
A concatenation of VendorContactFName and VendorContactLName, with a space in between

The result set should have one row for each vendor whose contact has the same first name as another vendor’s contact. Sort the final result set by Name.


Hint: Use a self-join.

7.
Write a SELECT statement that returns two columns from the GLAccounts table: AccountNo and AccountDescription. The result set should have one row for each account number that has never been used. Sort the final result set by AccountNo.


Hint: Use an outer join to the InvoiceLineItems table.

8.
Use the UNION operator to generate a result set consisting of two columns from the Vendors table: VendorName and VendorState. If the vendor is in California, the VendorState value should be “CA”; otherwise, the VendorState value should be “Outside CA.” Sort the final result set by VendorName.

Chapter 5
How to code summary queries

Exercises

1.
Write a SELECT statement that returns two columns from the Invoices table: VendorID and PaymentSum, where PaymentSum is the sum of the PaymentTotal column. Group the result set by VendorID.

2.
Write a SELECT statement that returns two columns: VendorName and PaymentSum, where PaymentSum is the sum of the PaymentTotal column. Group the result set by VendorName. Return only 10 rows, corresponding to the 10 vendors who’ve been paid the most.


Hint: Use the TOP clause and join Vendors to Invoices.

3.
Write a SELECT statement that returns three columns: VendorName, InvoiceCount, and InvoiceSum. InvoiceCount is the count of the number of invoices, and InvoiceSum is the sum of the InvoiceTotal column. Group the result set by vendor. Sort the result set so that the vendor with the highest number of invoices appears first.

4.
Write a SELECT statement that returns three columns: AccountDescription, LineItemCount, and LineItemSum. LineItemCount is the number of entries in the InvoiceLineItems table that have that AccountNo. LineItemSum is the sum of the InvoiceLineItemAmount column for that AccountNo. Filter the result set to include only those rows with LineItemCount greater than 1. Group the result set by account description, and sort it by descending LineItemCount.


Hint: Join the GLAccounts table to the InvoiceLineItems table.

5.
Modify the solution to exercise 4 to filter for invoices dated in the first quarter of 2006 (January 1, 2006 to March 31, 2006).


Hint: Join to the Invoices table to code a search condition based on InvoiceDate.

6.
Write a SELECT statement that answers the following question: What is the total amount invoiced for each AccountNo? Use the WITH ROLLUP operator to include a row that gives the grand total.


Hint: Use the InvoiceLineItemAmount column of the InvoiceLineItems table.

7.
Write a SELECT statement that returns four columns: VendorName, AccountDescription, LineItemCount, and LineItemSum. LineItemCount is the row count, and LineItemSum is the sum of the InvoiceLineItemAmount column. For each vendor and account, return the number and sum of line items, sorted first by vendor, then by account description.


Hint: Use a four-way join.

8.
Write a SELECT statement that answers this question: Which vendors are being paid from more than one account? Return two columns: the vendor name and the total number of accounts that apply to that vendor’s invoices.


Hint: Use the DISTINCT keyword to count InvoiceLineItems.AccountNo.

Chapter 6
How to code subqueries

Exercises

1.
Write a SELECT statement that returns the same result set as this SELECT statement. Substitute a subquery in a WHERE clause for the inner join.

SELECT DISTINCT VendorName

FROM Vendors JOIN Invoices

    ON Vendors.VendorID = Invoices.VendorID

ORDER BY VendorName

2.
Write a SELECT statement that answers this question: Which invoices have a PaymentTotal that’s greater than the average PaymentTotal for all paid invoices? Return the InvoiceNumber and InvoiceTotal for each invoice.

3.
Write a SELECT statement that answers this question: Which invoices have a PaymentTotal that’s greater than the median PaymentTotal for all paid invoices? (The median marks the midpoint in a set of values; an equal number of values lie above and below it.) Return the InvoiceNumber and InvoiceTotal for each invoice.


Hint: Begin with the solution to exercise 2, then use the ALL keyword in the WHERE clause and code “TOP 50 PERCENT PaymentTotal” in the subquery.

4.
Write a SELECT statement that returns two columns from the GLAccounts table: AccountNo and AccountDescription. The result set should have one row for each account number that has never been used. Use a correlated subquery introduced with the NOT EXISTS operator. Sort the final result set by AccountNo.

5.
Write a SELECT statement that returns four columns: VendorName, InvoiceID, InvoiceSequence, and InvoiceLineItemAmount for each invoice that has more than one line item in the InvoiceLineItems table.


Hint: Use a subquery that tests for InvoiceSequence > 1.

6.
Write a SELECT statement that returns a single value that represents the sum of the largest unpaid invoices submitted by each vendor. Use a derived table that returns MAX(InvoiceTotal) grouped by VendorID, filtering for invoices with a balance due.

7.
Write a SELECT statement that returns the name, city, and state of each vendor that’s located in a unique city and state. In other words, don’t include vendors that have a city and state in common with another vendor.

8.
Write a SELECT statement that returns four columns: VendorName, InvoiceNumber, InvoiceDate, and InvoiceTotal. Return one row per vendor, representing the vendor’s invoice with the earliest date.

9.
Rewrite exercise 6 so it uses a common table expression (CTE) instead of a derived table.

Chapter 7
How to insert, update, and delete data

Exercises

1.
Write SELECT INTO statements to create two test tables named VendorCopy and InvoiceCopy that are complete copies of the Vendors and Invoices tables. If VendorCopy and InvoiceCopy already exist, first code two DROP TABLE statements to delete them.

2.
Write an INSERT statement that adds a row to the InvoiceCopy table with the following values:

VendorID:
32
InvoiceTotal:
$434.58
TermsID:
2
InvoiceNumber:
AX-014-027
PaymentTotal:
$0.00
InvoiceDueDate:
11/8/06
InvoiceDate:
10/21/06
CreditTotal:
$0.00
PaymentDate:
null

3.
Write an INSERT statement that adds a row to the VendorCopy table for each 
non-California vendor in the Vendors table. (This will result in duplicate vendors in the VendorCopy table.)

4.
Write an UPDATE statement that modifies the VendorCopy table. Change the default account number to 403 for each vendor that has a default account number of 400.

5.
Write an UPDATE statement that modifies the InvoiceCopy table. Change the PaymentDate to today’s date and the PaymentTotal to the balance due for each invoice with a balance due. Set today’s date with a literal date string, or use the GETDATE() function.

6.
Write an UPDATE statement that modifies the InvoiceCopy table. Change TermsID to 2 for each invoice that’s from a vendor with a DefaultTermsID of 2. Use a subquery.

7.
Solve exercise 6 using a join rather than a subquery.

8.
Write a DELETE statement that deletes all vendors in the state of Minnesota from the VendorCopy table.

9.
Write a DELETE statement for the VendorCopy table. Delete the vendors that are located in states from which no vendor has ever sent an invoice.


Hint: Use a subquery coded with “SELECT DISTINCT VendorState” introduced with the NOT IN operator.

Chapter 8
How to work with data types and functions

Exercises

1.
Write a SELECT statement that returns four columns based on the InvoiceTotal column of the Invoices table:

· Use the CAST function to return the first column as data type decimal with 2 digits to the right of the decimal point. 

· Use CAST to return the second column as a varchar. 

· Use the CONVERT function to return the third column as the same data type as the first column. 

· Use CONVERT to return the fourth column as a varchar, using style 1.

2.
Write a SELECT statement that returns four columns based on the InvoiceDate column of the Invoices table:

· Use the CAST function to return the first column as data type varchar. 

· Use the CONVERT function to return the second and third columns as a varchar, using style 1 and style 10, respectively. 

· Use the CAST function to return the fourth column as data type real.

3.
Write a SELECT statement that returns two columns based on the Vendors table. The first column, Contact, is the vendor contact name in this format: first name followed by last initial (for example, “John S.”) The second column, Phone, is the VendorPhone column without the area code. Only return rows for those vendors in the 559 area code. Sort the result set by first name, then last name.

4.
Write a SELECT statement that returns the InvoiceNumber and balance due for every invoice with a non-zero balance and an InvoiceDueDate that’s less than 30 days from today.

5.
Modify the search expression for InvoiceDueDate from the solution for exercise 4. Rather than 30 days from today, return invoices due before the last day of the current month.

6.
Write a summary query that uses the CUBE operator to return LineItemSum (which is the sum of InvoiceLineItemAmount) grouped by Account (an alias for AccountDescription) and State (an alias for VendorState). Use the CASE and GROUPING functions to substitute the literal value “*ALL*” for the summary rows with null values.

7.
Add a column to the query described in exercise 4 that uses the RANK() function to return a column named BalanceRank that ranks the balance due in descending order.

8.
(If you have access to the Examples database) Modify the third SELECT statement shown in figure 8-12 of the text to return a middle name, if present. Add a third column, Middle, which is null if no middle name is present.

Chapter 9
How to design a database

Exercises

1.
Design a database diagram for a product orders database with four tables. Indicate the relationships between tables and identify the primary key and foreign keys in each table. Explain your design decisions.
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2.
Add the two tables below into the design for exercise 1. Create additional tables and columns, if necessary. Explain your design decisions.
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3.
Modify your design for exercise 2 to identify the columns that should be indexed, and explain your decisions.

4.
Design a database diagram that allows individuals to be assigned membership in one or more groups. Each group can have any number of individuals and each individual can belong to any number of groups. Create additional tables and columns, if necessary. Explain your design decisions.
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5.
Modify your design for exercise 4 to keep track of the role served by each individual in each group. Each individual can only serve one role in each group. Each group has a unique set of roles that members can fulfill. Create additional tables and columns, if necessary. Explain your design decisions.

Chapter 10
How to create and maintain databases and tables with SQL statements

Exercises

1.
Create a new database named Membership.

2.
Write the CREATE TABLE statements needed to implement the following design in the Membership database. Include reference constraints. Define IndividualID and GroupID with the IDENTITY keyword. Decide which columns should allow null values, if any, and explain your decisions. Define the Dues column with a default of zero and a check constraint to allow only positive values.
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3.
Write the CREATE INDEX statements to create a clustered index on the GroupID column and a nonclustered index on the IndividualID column of the GroupMembership table.

4.
Write an ALTER TABLE statement that adds a new column, DuesPaid, to the Individuals table. Use the bit data type, disallow null values, and assign a default Boolean value of False.

5.
Write an ALTER TABLE statement that adds two new check constraints to the Invoices table of the AP database. The first should allow (1) PaymentDate to be null only if PaymentTotal is zero and (2) PaymentDate to be not null only if PaymentTotal is greater than zero. The second constraint should prevent the sum of PaymentTotal and CreditTotal from being greater than InvoiceTotal.

6.
Delete the GroupMembership table from the Membership database. Then write a CREATE TABLE statement that recreates the table, this time with a unique constraint that prevents an individual from being a member in the same group twice.

Chapter 11
How to use the Management Studio for database design

Exercises

1.
Use the Management Studio to create a new database called Membership2 using the default settings. (If the database already exists, use the Management Studio to delete it and then recreate it.)

2.
Use the Management Studio to create the following tables and relationships in the Membership database. Define IndividualID and GroupID as IDENTITY columns. Allow Address and Phone to accept null values; none of the other columns should allow null values. Define the Dues column with a default of zero and a check constraint to allow only positive values. Define the DuesPaid column with a default Boolean value of False.
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3.
Use the Management Studio to index the GroupMembership table. Create a clustered index on the GroupID column, a nonclustered index on the IndividualID column, and a unique index and constraint on both columns.

Chapter 12
How to work with views

Exercises

1.
Write a CREATE VIEW statement that defines a view named InvoiceBasic that returns three columns: VendorName, InvoiceNumber, and InvoiceTotal. Then, write a SELECT statement that returns all of the columns in the view, sorted by VendorName, where the first letter of the vendor name is N, O, or P.

2.
Create a view named Top10PaidInvoices that returns three columns for each vendor: VendorName, LastInvoice (the most recent invoice date), and SumOfInvoices (the sum of the InvoiceTotal column). Return only the 10 vendors with the largest SumOfInvoices and include only paid invoices.

3.
Create an updatable view named VendorAddress that returns the VendorID, both address columns, and the city, state, and zip code columns for each vendor. Then, write a SELECT query to examine the result set where VendorID=4. Next, write an UPDATE statement that changes the address so that the suite number (Ste 260) is stored in VendorAddress2 rather than in VendorAddress1. To verify the change, rerun your SELECT query.

4.
Write a SELECT statement that selects all of the columns from the catalog view that returns information about foreign keys. How many foreign keys are defined in the AP database?

5.
Using the Management Studio, modify the InvoiceBasic view created in exercise 1 to sort the result set by VendorName. What clause does the system automatically code to allow the use of an ORDER BY clause in the view?

6.
Using the Management Studio, create a view named AccountByVendor that returns the sum of InvoiceLineItemAmounts in the InvoiceLineItems table, grouped by VendorName and AccountDescription. (Hint: To add the GROUP BY clause and the SUM function, you can begin by clicking on the Group By button in the toolbar, and you can continue by using the Group By column in the Criteria pane.) Check the joins that are automatically coded in the FROM clause to be sure they’re correct.

Chapter 13
How to code scripts

Exercises

1.
Write a script that declares and sets a variable that’s equal to the total outstanding balance due. If that balance due is greater than $10,000.00, the script should return a result set consisting of VendorName, InvoiceNumber, InvoiceDueDate, and Balance for each invoice with a balance due, sorted with the oldest due date first. If the total outstanding balance due is less than $10,000.00, return the message “Balance due is less than $10,000.00.”

2.
The following script uses a derived table to return the date and invoice total of the earliest invoice issued by each vendor. Write a script that generates the same result set but uses a temporary table in place of the derived table. Make sure your script tests for the existence of any objects it creates.

USE AP

SELECT VendorName, FirstInvoiceDate, InvoiceTotal

FROM Invoices JOIN

  (SELECT VendorID, MIN(InvoiceDate) AS FirstInvoiceDate

   FROM Invoices

   GROUP BY VendorID) AS FirstInvoice

  ON (Invoices.VendorID = FirstInvoice.VendorID AND

      Invoices.InvoiceDate = FirstInvoice.FirstInvoiceDate)

JOIN Vendors

  ON Invoices.VendorID = Vendors.VendorID

ORDER BY VendorName, FirstInvoiceDate

3.
Write a script that generates the same result set as the code shown in exercise 2, but uses a view instead of a derived table. Also write the script that creates the view. Make sure that your script tests for the existence of the view. The view doesn’t need to be redefined each time the script is executed.

4.
Write a script that uses dynamic SQL to return a single column that represents the number of rows in the first table in the current database. The script should automatically choose the table that appears first alphabetically, and it should exclude tables named dtproperties and sysdiagrams. Name the column CountOfTable, where Table is the chosen table name.


Hint: Use the sys.tables catalog view.

Chapter 14
How to code stored procedures, functions, and triggers

Exercises

1.
Create a stored procedure named spBalanceRange that accepts three optional parameters. The procedure returns a result set consisting of VendorName, InvoiceNumber, and Balance for each invoice with a balance due, sorted with largest balance due first. The parameter @VendorVar is a mask that’s used with a LIKE operator to filter by vendor name, as shown in figure 14-5 of the text. @BalanceMin and @BalanceMax are parameters used to specify the requested range of balances due. If called with no parameters, the procedure should return all invoices with a balance due.

2.
Code three calls to the procedure created in exercise 1 as follows: 

(a)
pass the parameters by position with @VendorVar='Z%' and no balance range

(b)
pass the parameters by name with @VendorVar omitted and a balance range from $200 to $1000

(c)
pass the parameters by position with a balance due that’s less than $200 filtering for vendors whose names begin with C or F

3.
Create a stored procedure named spDateRange that accepts two parameters, @DateMin and @DateMax, with data type varchar and default value null. If called with no parameters or with null values, raise an error that describes the invalid syntax. If called with non-null values, validate the parameters. Test that the literal strings are valid dates and test that @DateMin is earlier than @DateMax. If the parameters are valid, return a result set that includes the InvoiceNumber, InvoiceDate, InvoiceTotal, and Balance for each invoice for which the InvoiceDate is within the date range, sorted with earliest invoice first.

4.
Code a call to the stored procedure created in exercise 3 that returns invoices with an InvoiceDate between April 10 and April 20, 2006. This call should also catch any errors that are raised by the procedure and print the error number and description.

5.
Create a scalar-valued function named fnUnpaidInvoiceID that returns the InvoiceID of the earliest invoice with an unpaid balance. Test the function in the following SELECT statement:

SELECT VendorName, InvoiceNumber, InvoiceDueDate,

       InvoiceTotal - CreditTotal - PaymentTotal AS Balance

FROM Vendors JOIN Invoices

  ON Vendors.VendorID = Invoices.VendorID

WHERE InvoiceID = dbo.fnUnpaidInvoiceID()

6.
Create a table-valued function named fnDateRange, similar to the stored procedure of exercise 3. The function requires two parameters of data type smalldatetime. Don’t validate the parameters. Return a result set that includes the InvoiceNumber, InvoiceDate, InvoiceTotal, and Balance for each invoice for which the InvoiceDate is within the date range. Invoke the function from within a SELECT statement to return those invoices with InvoiceDate between April 10 and April 20, 2006.

7.
Use the function you created in exercise 6 in a SELECT statement that returns five columns: VendorName and the four columns returned by the function.

8.
Create a trigger for the Invoices table that automatically inserts the vendor name and address for a paid invoice into a table named ShippingLabels. The trigger should fire for an insert or update operation, but a row should be added to the ShippingLabels table only if the invoice balance due is zero. The structure of the ShippingLabels table is as follows:

CREATE TABLE ShippingLabels

(VendorName       varchar(50),

 VendorAddress1   varchar(50),

 VendorAddress2   varchar(50),

 VendorCity       varchar(50),

 VendorState      char(2),

 VendorZipCode    varchar(20))

Use this UPDATE statement to test the trigger:

UPDATE Invoices

SET PaymentTotal = 662, PaymentDate = '2006-06-23'

WHERE InvoiceID = 100

9.
A column that accepts null values but has a unique constraint can only have a single row with a null value. Write a trigger that prohibits duplicates, except for nulls. Use the following table. If an INSERT or UPDATE statement creates a duplicate value in the NoDupName column, roll back the statement and return an error message.

CREATE TABLE TestUniqueNulls

(RowID      int  IDENTITY  NOT NULL,

 NoDupName  varchar(20)    NULL)

Chapter 15
How to work with cursors

Exercises

1.
Write a script to declare and use a cursor for the following SELECT statement. Use a WHILE loop to fetch each row in the result set. Omit the INTO clause to fetch directly to the Results tab.

SELECT VendorName, AVG(InvoiceTotal) AS InvoiceAvg

FROM Vendors JOIN Invoices

    ON Vendors.VendorID = Invoices.VendorID

GROUP BY VendorName

2.
Modify the solution to exercise 1 to fetch each row into a set of local variables. Use the PRINT statement to return each row in the format “Name, $0.00” to the Messages tab.

3.
Write a script that uses a cursor and dynamic SQL to output one row from each user table in the AP database. Specifically exclude the tables named “dtproperties” and “sysdiagrams” from the result set.

4.
Write a script that uses a cursor for the following SELECT statement:

SELECT VendorName, InvoiceNumber, InvoiceAvg,

       (InvoiceTotal - InvoiceAvg) AS AmtOverAvg

FROM Vendors JOIN Invoices

    ON Vendors.VendorID = Invoices.VendorID

JOIN

    (SELECT VendorID, AVG(InvoiceTotal) AS InvoiceAvg

    FROM Invoices

    GROUP BY VendorID) AS AvgInvoices

    ON Vendors.VendorID = AvgInvoices.VendorID

WHERE (InvoiceTotal - InvoiceAvg) > 0

ORDER BY VendorName, InvoiceNumber


For each row in the result set, return two lines to the Messages tab in the following format:

Blue Cross, Inv# 547481328

  $36.00 over vendor average of $188.00.

Challenge project

5.
Write a script that generates a cross-tabulation of VendorID by InvoiceDueDate for all invoices with a balance due. Return one column for each vendor with a balance due, similar to the example presented in figure 13-13 of the text. In addition, return a single column for the invoice due date. Each cell in the final cross-tabulation should represent the number of invoices with that VendorID that are due on that InvoiceDueDate.
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Chapter 16
How to manage transactions and locking

Exercises

1.
Write a set of action queries coded as a transaction to reflect the following change: United Parcel Service has been purchased by Federal Express Corporation and the new company is named FedUP. Rename one of the vendors and delete the other after updating the VendorID column in the Invoices table.

2.
Write a set of action queries coded as a transaction to move rows from the Invoices table to the InvoiceArchive table. Insert all paid invoices from Invoices into InvoiceArchive, but only if the invoice doesn’t already exist in the InvoiceArchive table. Then delete all paid invoices from the Invoices table, but only if the invoice exists in the InvoiceArchive table.

Chapter 17
How to manage database security

Exercises

1.
Write a script that creates a user-defined database role named PaymentEntry in the AP database. Give UPDATE permission to the new role for the Invoices table, UPDATE and INSERT permission for the InvoiceLineItems table, and SELECT permission for all user tables.

2.
Write a script that (1) creates a login ID named “AAaron” with the password “AAar99999”; (2) sets the default database for the login to the AP database; (3) creates a user named “AAaron” for the login; and (4) assigns the user to the PaymentEntry role you created in exercise 1.

3.
Write a script that creates four login IDs based on the contents of a new table called NewLogins. Use dynamic SQL to perform three actions for each row in this table: (1) create a login with a temporary password based on the first four letters of the login name followed by “99999”; (2) set the default database to the AP database; (3) create a user for the login with the same name as the login; and (4) assign the user to the PaymentEntry role you created in exercise 1.

CREATE TABLE NewLogins

(LoginName varchar(128))

INSERT NewLogins

VALUES ('BBrown')

INSERT NewLogins

VALUES ('CChaplin')

INSERT NewLogins

VALUES ('DDyer')

INSERT NewLogins

VALUES ('EEbbers')

4.
Using the Management Studio, create a login ID named “FFalk” with the password “FFal99999,” and set the default database to the AP database. Then, create a user for the login ID named “FFalk” and assign the user to the PaymentEntry role you created in exercise 1.

5.
Write a script that removes the user-defined database role named PaymentEntry. (Hint: This script should begin by removing all users from this role.)

6.
Write a script that (1) creates a schema named Admin, (2) transfers the table named ContactUpdates from the dbo schema to the Admin schema, (3) assigns the Admin schema as the default schema for the user named AAaron that you created in exercise 2, and (4) grants all standard priviledges except REFERENCES to AAaron for the Admin schema.

Chapter 18
How to work with XML

Exercises

1.
Write a SELECT statement that returns an XML document that contains all of the invoices in the Invoices table that have more than one line item. This document should include one element for each of these columns: InvoiceNumber, InvoiceDate, InvoiceTotal, InvoiceLineItemDescription, and InvoiceLineItemAmount. Then, save the XML document that’s returned in a file named MultipleLineItems.xml. Finally, generate an XML schema for the file and save it in a file named MultipleLineItems.xsd.

2.
Write a script that uses the XML document shown below to update the contact information in the Vendors table.

<ContactUpdates>

  <Contact VendorID="4">

    <LastName>McCrystle</LastName>

    <FirstName>Timothy</FirstName>

  </Contact>

  <Contact VendorID="10">

    <LastName>Flynn</LastName>

    <FirstName>Erin</FirstName>

  </Contact>

</ContactUpdates>


To accomplish this, begin by storing this XML document in a variable of the XML type. Then, you can use two UPDATE statements to update the Vendors table.

3.
Write a script that returns a result set that contains all of the data stored in the XML document in exercise 2.

4.
Write a script that (1) creates a table named Instructions, (2) inserts the XML document shown below into the table, and (3) selects all records from this table. The Instructions table should have two columns. The first column should be an identity column named InstructionsID, and the second column should be an xml column named Instructions.

<Instructions>

  <Step>

    <Description>This is the first step.</Description>

    <SubStep>This is the first substep.<SubStep>

    <SubStep>This is the second substep.<SubStep>

  </Step>

  <Step>

    <Description>This is the second step.</Description>

  </Step>

  <Step>

    <Description>This is the third step.</Description>

  </Step>

</Instructions>

Chapter 19
An introduction to CLR integration

Before you do the exercises for this chapter

To use Visual Studio 2005 to develop CLR objects, you must purchase one of the full editions of Visual Studio. Then, you can install Visual Studio as described in appendix A of the text.
Exercises

1.
If you’re using SQL Server Express on your own PC, use the SQL Server 2005 Surface Area Configuration tool to enable CLR integration for your instance of SQL Server.

2.
Start Visual Studio and select the New Project command from the File menu to display the New Project dialog box. Use this dialog box to create a new SQL Server project named ApObjects that will use the AP database. When you’re asked whether you want to enable SQL/CLR debugging for the connection, click Yes.

3.
Use the Add New Item command in the Project menu to add a stored procedure named GetTop10Vendors to the project you created in exercise 2. If you created a C# project, add the following code to the method that defines this procedure:

SqlConnection connection = 

    new SqlConnection("Context connection=true");

connection.Open();

string selectStatement =

    "SELECT TOP 10 VendorName, SUM(InvoiceTotal) " +

    "AS InvoiceTotal " +

    "FROM Invoices JOIN Vendors " +

    "ON Invoices.VendorID = Vendors.VendorID " +

    "GROUP BY VendorName " +

    "ORDER BY SUM(InvoiceTotal) DESC";

SqlCommand selectCommand =

    new SqlCommand(selectStatement, connection);

SqlPipe pipe = SqlContext.Pipe;

pipe.ExecuteAndSend(selectCommand);

connection.Close();


If you created a Visual Basic project, add this code to the method that defines the procedure:

Dim connection As New SqlConnection("Context connection=true")

connection.Open()

Dim sql As String _

    = "SELECT TOP 10 VendorName, SUM(InvoiceTotal) " _

    & "AS InvoiceTotal " _

    & "FROM Invoices JOIN Vendors " _

    & "ON Invoices.VendorID = Vendors.VendorID " _

    & "GROUP BY VendorName " _

    & "ORDER BY SUM(InvoiceTotal) DESC"

Dim selectCommand As New SqlCommand(sql, connection)

Dim pipe As SqlPipe = SqlContext.Pipe

pipe.ExecuteAndSend(selectCommand)

connection.Close()

4.
Use the Build Solution command in the Build menu to compile the project. If any errors are detected, correct them and compile the project again. When the project compiles without error, use the Deploy Solution command in the Build menu to deploy the project.

5.
Right-click the Test Scripts folder and select the Add Test Script command to add a script you can use to test the procedure you created in exercises 2 through 4. This script should consist of an EXEC statement that executes the stored procedure. Close and save the script and rename it GetTop10Vendors. Then, right-click the script and select the Set as Default Debug Script command. Press F5 to run the script and review the output in the Output window.

6.
Use the Management Studio to write a script that deletes the GetTop10Vendors stored procedure and the ApObjects assembly that you deployed in exercise 4. Be sure to check that the procedure and assembly exist before you delete them.

7.
Use the Management Studio to write a script that deploys the ApObjects assembly.


Hint: Unless you’ve changed the default option, a debug version of the project will be created. Because of that, the dll for the project’s assembly will be stored in the obj\Debug subdirectory of the project directory.

8.
Use the Management Studio to write a script that deploys the GetTop10Vendors stored procedure in the ApObjects assembly.

Chapter 20
How to code CLR stored procedures, functions, and triggers

Exercises

1.
Create a CLR stored procedure named GetLineItemCountDateRange in a Visual Studio project named ApStoredProcedures. Define this procedure with an output parameter named lineItemCount and two input parameters named startDate and endDate.

Code the procedure so that it returns a count of the line items in the InvoiceLineItems table for invoices between the start and end date. The procedure should validate the start and end date parameters to be sure that they’re not null, that the start date is not after the current date, and that the end date is not before the start date. If either of the parameters is invalid, the procedure should throw an ApplicationException with an appropriate error message.

The procedure should also catch any exception that occurs when a count is assigned to the output parameter. If an exception occurs, a value of 0 should be assigned to this parameter. When you’re done coding the procedure, compile and deploy the project.

2.
Create a test script named GetLineItemCountDateRange that you can use to test the stored procedure you created in exercise 1. This script should pass the parameters by position, and it should catch any exceptions thrown by the procedure. If an exception occurs, the script should print the error number and error message. Otherwise, it should print the line item count in this format:

Line item count: 93


Run this script using start and end dates ‘2006-01-01’ and ‘2006-05-31’ respectively to be sure the procedure works correctly. Then, change the end date to ‘2005-05-31’ to see what happens when an exception occurs.

3.
Create a CLR scalar-valued function named GetLargestInvoice in a Visual Studio project named ApFunctions. Modify the SqlFunction attribute for this procedure so that the procedure can read from the AP database. Code the function so that it returns the InvoiceID for the invoice in the Invoices table with the largest InvoiceTotal.

4.
Create a test script named GetLargestInvoice that you can use to test the function you created in exercise 3. This script should select the VendorName, InvoiceID, and InvoiceTotal columns from the Vendors and Invoices table for the InvoiceID returned by the function.

5.
Create a trigger named Invoices_Update_Shipping in a Visual Studio project named ApTriggers. Modify the SqlTrigger attribute to indicate that Invoices is the target table and that the trigger should fire after an insert or update operation on that table. Code the trigger so that if an insert operation is performed and the invoice is paid in full (PaymentTotal equals InvoiceTotal), a row is added to a table named ShippingLabels. If an update operation is performed, a row should be added to the ShippingLabels table if the balance due is zero. The structure of the ShippingLabels table is as follows:

CREATE TABLE ShippingLabels

(VendorName       varchar(50),

 VendorAddress1   varchar(50),

 VendorAddress2   varchar(50),

 VendorCity       varchar(50),

 VendorState      char(2),

 VendorZipCode    varchar(20))


Hints: You will need to use the SqlTriggerContext object to determine what action caused the trigger to fire, and you will need to use the Inserted table to check the values of the appropriate columns.

6.
Create a test script named Invoices_Insert that uses the following INSERT statement to insert a row into the Invoices table:

INSERT INTO Invoices

VALUES (7, 'ABC-123', '2006-09-01', 500, 0, 0, 1, '2006-09-30', NULL)


When you execute this script, the trigger should not cause a row to be added to the ShippingLabels table because the PaymentTotal is zero.

7.
Create a test script named Invoices_Update that uses the following UPDATE statement to update a row in the Invoices table:

UPDATE Invoices

SET PaymentTotal = 600, PaymentDate = '2006-06-10'

WHERE InvoiceID = 7


When you execute this script, the trigger should cause a row to be added to the ShippingLabels table because the new PaymentTotal is the same as the InvoiceTotal.

Chapter 21
How to code aggregate functions and user-defined types

Exercises

1.
Create a CLR user-defined type named WarehouseLocation in a Visual Studio project named ApUserDefinedTypes. Define the type as a string that holds the warehouse location of a part in a table named Parts. The location should consist of a single letter that represents a rack, a number between 1 and 5 that represents a shelf, and a number between 1 and 50 that represents a bin.

Modify the SqlUserDefinedType attribute so that the procedure uses a user-defined serialization format with a maximum byte size of 5. Be sure to implement the IBinarySerialize interface to read and write the type in a binary format.

In addition to the properties and methods that are required to implement this type, include four properties named Location, Rack, Shelf, and Bin that return the complete location, the rack letter, the shelf number, and the bin number. Also include a method named Validate that’s called from the Parse function that validates the rack, shelf, and bin data as described above. If any of the data is invalid, an ApplicationException should be thrown with an appropriate error message. 


Hint: To validate the rack, you can retrieve the character at index 0 of the location string and store it in a Char variable. Then, you can use the IsLetter method of the Char structure to determine if the character is a letter.

2.
Create a test script named CreatePartsTable that contains the following code:

CREATE TABLE Parts(

    PartID int NOT NULL IDENTITY PRIMARY KEY,

    PartNumber varchar(20) NOT NULL,

    Description varchar(50) NOT NULL,

    WarehouseLocation warehouselocation NOT NULL)


Run this script to create the Parts table.

3.
Use the Management Studio to create a script that inserts a row into the Parts table you created in exercise 2. The row should contain the values ABC123, water pump, and D324 for the PartNumber, Description, and WarehouseLocation columns. (You can’t run this script from Visual Studio because Visual Studio will try to redeploy the data type, but it won’t be able to do that because the data type is in use by the Parts table.)

4.
Use the Management Studio to create a script that selects the PartNumber and Description columns from the Parts table, along with the Rack, Shelf, and Bin properties of the WarehouseLocation column.
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