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Lab 1 - Exploring the Database
In this lab, we will get familiar with the SQL Server Management Studio tool. After 
connecting to and exploring the Northwind database we'll run some simple SQL 
statements.

Part 1 - Starting SQL Server Management Studio and connecting to 
the database
In this part we will open SQL Server Management Studio and connect to the Northwind 
sample database.

__1. Double Click the Microsoft SQL Server Management Studio (SSMS) Icon on the 
desktop.

__2. Wait for SSMS to load. It should present you with a "Connect to Server" dialog like 
this:

__3. Leave the defaults and click "Connect". The application will show the "Object 
Explorer" like this:
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__4. Click the plus(+) sign next to "Databases". The following databases are shown:

We will be working with the "Northwind" sample database in this course.

Part 2 - Exploring the Northwind Database
In this part, let’s explore the tables that compose the Northwind database.

__1. In the Object Explorer click on the plus(+) sign next to "Northwind".

__2. Expand Northwind – Tables.

The following list of tables should be displayed:
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Part 3 - Exploring Tables
Let’s now take a look at the individual tables.

__1. Double click on the dbo.Categories table. 

__2. Expand Columns. 
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__3. You should see that there are four columns in the table: 

CategoryID, 

CategoryName, 

Description 

Picture.

__4. Notice that CategoryID has a key icon to the left of it and 'PK' is included in the 
information to the right of it. This means CategoryID is the primary key for this table.

__5. Open the "New Query" Window by clicking Ctrl-N or by selecting it from the 
toolbar:

__6. Type the following into the window:

select * from Categories

__7. With the 'New Query' window selected, execute the command by clicking 'Execute' 
on the toolbar. Other ways to execute the command are: Right click in the window and 
choose 'Execute' or Clicking F5.  After executing the command the bottom half of the 
screen should show the table's data:

Note: It is possible to change the data in the table from this view. Please do not alter any 
of the data.
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__8. Expand Northwind\ Database Diagrams.  If this is the first time showing diagrams 
you will get a message:

__9. Click "Yes".

__10. Right click on 'Database Diagrams' and choose 'New Database Diagram' and then 
close the 'Add Table' dialog.

__11. Add the "Categories" table and the "Products" table to the diagram. 

Copyright 2020 Web Age Solutions Inc. 7

EVALU
ATIO

N O
NLY



__12. Click on the link between the two tables. Notice the relationship between the 
Categories and Products tables.

__13. Right click in the diagram and add the Customers, Employees, Order, Order 
Details, Region and Territories tables. 

__14. The following commands will make the diagram easier to read:

▪ Right Click and choose Arrange Tables

▪ Right Click and choose Zoom -> To Fit

▪ Right Click and choose Show Relationship Labels

__15. Save the diagram with Ctrl-S give it the name 'ER-Diagram'. Then close the 
diagram window.
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__16. Close any open editors.

__17. Close SQL Server Management Studio ( File\Exit )

Part 4 - Review
In this lab, we used SQL Server Management Studio to begin exploring the Northwind 
database.
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Lab 2 - Selecting Records
Let’s practice a couple of SELECT statements.

Part 1 - Running a Simple SELECT statement
__1. Start SQL Server Management Studio and connect to the database.

__2. Open a 'New Query' window using one of the following methods:

• Hit Ctrl-N

• Click on 'New Query' in the toolbar

• Click File -> New -> 'Query with Current Connection'

__3. Enter the following command into the query window:

select * from Categories

__4. Execute the query using one of the following commands:

• Hit F5

• Click on 'Execute' in the toolbar

• Right click in the query window and choose 'Execute'  

__5. Notice that you get an error! (Depending on how closely you followed the 
instructions...)

 

What this is saying is that it can't recognize the table name 'Categories'. 

__6. Make sure the query window is selected (click in the query window to make sure).

__7. Locate the 'Available Databases' Dropdown on the toolbar:
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__8. Click the dropdown arrow and choose Northwind.

__9. Now try executing the command again (see methods above). 

This time the data is displayed in the bottom half of the window.

If you get the error again in the future make sure to check which database is selected in 
the dropdown.
 

__10. Notice that the number of records returned is shown in the lower right corner of the 
window:

Part 2 - Try a Few More Selects
__1. In this part you will try running select statements for each of the Northwind tables 
listed below. 
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Table to 
query

Number of records 
expected

Categories 8
Customers 91
Employees 9
Orders 830 
Products 77

__2. Close the query window. If asked to save choose 'No'.

__3. Close SQL Server Management Studio.

Part 3 - Review
In this lab, we extracted all records from different tables using SELECT statements.
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Lab 3 - Retrieving Data
Let’s extract precise columns from different tables in the Northwind database.

Part 1 - Selecting Columns
__1. Start SQL Server Management Studio and connect to the database.

__2. Open a 'New Query' window.

__3. Choose Northwind as your database from the 'Available Databases' drop-down in 
the toolbar. Note: The dropdown is not active unless the query window is selected.  

Now we are going to write a few select queries. 

__4. Write and execute a SELECT statement that extracts the CategoryName and 
Description columns from the Categories table.

__5. Write and execute a SELECT statement that extracts the RegionID and 
RegionDescription from the Region table.

__6. Write and execute a SELECT statement that extracts the primary key, company 
name, contact name and phone number from the Customers table.

__7. Display a list of products by name and if they are discontinued or not.

__8. From the Orders table, display the order ID, the date of the order and the required 
date of the order.

__9. Close SQL Server Management Studio without saving.

Part 2 - Review
In this lab, we extracted specific columns from different tables using SELECT 
statements. 
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	__2.  Open a 'New Query' window.
	__3.  Choose Northwind as your database from the 'Available Databases' drop-down in the toolbar. Note: The dropdown is not active unless the query window is selected.
	__4.  Select a distinct (unique) list of contact titles from the Customers table.
	__5.  Select distinct regions from the Customers table. Notice the inclusion of a ‘NULL’ region in the result set.
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	__8.  Amend the previous SELECT statement to sort the results by city.
	__9.  Close SQL Server Management Studio without saving. 
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	Part 1 -  Using some Comparison Operators
	__1.  Start SQL Server Management Studio and connect to the database. 
	__2.  Open a 'New Query' window.
	__3.  Choose Northwind as your database from the 'Available Databases' drop-down in the toolbar. 
	__4.  Select all the columns of the Customers table with the ID ‘BOTTM’.
	__5.  Select all shippers except the one with the company name ‘United Package’.
	__6.  Select all products where the UnitsInStock is less than or equal to ten (10).
	__7.  Select all orders that have the same shipped date and required date.
	__8.  Close SQL Server Management Studio without saving. 
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	Lab 7 -  NULL Tests
	Part 1 -  Working with NULL values
	__1.  Start SQL Server Management Studio and connect to the database. 
	__2.  Open a 'New Query' window.
	__3.  Choose Northwind as your database from the 'Available Databases' drop-down in the toolbar. 
	__4.  Select all suppliers that have a NULL region.
	__5.  Select all suppliers that do not have a NULL region.
	__6.  Select all suppliers that are in the USA and have a fax number.
	__7.  Select the supplier id, company name and region from the Suppliers table. Replace NULL regions with the text ‘N/A’.
	__8.  Close SQL Server Management Studio without saving. 
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	Lab 8 -  WHERE and ORDER BY Clauses
	Part 1 -  Combining WHERE and ORDER BY Clauses
	__1.  Start SQL Server Management Studio and connect to the database. 
	__2.  Open a 'New Query' window.
	__3.  Choose Northwind as your database from the 'Available Databases' drop-down in the toolbar. 
	__4.  Select all Customers that are from the USA and sort them by company name.
	__5.  Select all products that are less than $10. Display the product id and name. Sort the products by name.
	__6.  Select every order shipped to Canada. Sort them by customer ID and then by the most recent order date.
	__7.  Marketing needs a list of companies, including their contact name and fax number, sorted by company name. Companies without a fax number should be omitted from the list. (Hint: Use the Customers table.)
	__8.  Close SQL Server Management Studio without saving.
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	Lab 9 -  Multiple Conditions
	Part 1 -  Writing Queries with Multiple Conditions
	__1.  Start SQL Server Management Studio and connect to the database. 
	__2.  Open a 'New Query' window.
	__3.  Choose Northwind as your database from the 'Available Databases' drop-down in the toolbar. 
	__4.  Select every order shipped to the USA with a freight of $100 or more.
	__5.  Select all customers in the USA and Canada.
	__6.  Select all orders being shipped to the region of CA or to the city of Seattle.
	__7.  Select all customers with the contact title ‘Owner’ who are either from the USA or France.
	__8.  Select all products that have a unit price between $10 and $20. 
	__9.  Close SQL Server Management Studio without saving.

	Part 2 -  Review

	Lab 10 -  Additional Operators
	Part 1 -  Using Additional Conditional Operators
	__1.  Start SQL Server Management Studio and connect to the database. 
	__2.  Open a 'New Query' window.
	__3.  Choose Northwind as your database from the 'Available Databases' drop-down in the toolbar. 
	__4.  Select all customers in the USA, Canada and Mexico.
	__5.  Provide a list of customers whose phone number starts with (503) and have a fax number.
	__6.  Select all products that have a unit price between $10 and $20.
	__7.  Select all customers that have a title that does not contains the word ‘agent’ or ‘sales’.
	__8.  Close SQL Server Management Studio without saving. 

	Part 2 -  Review

	Lab 11 -  Computed Columns
	Part 1 -  Using Computed Columns
	__1.  Start SQL Server Management Studio and connect to the database. 
	__2.  Open a 'New Query' window.
	__3.  Choose Northwind as your database from the 'Available Databases' drop-down in the toolbar. 
	__4.  From the Order Details table, select the order ID, product ID, unit price, and quantity. Add a calculated column named LineTotal that multiplies the unit price by the quantity.  
	__5.  List all products from category 7 (produce) and display the product ID, name, unit price and a calculated column called Discount that subtracts 10% off the unit price.
	__6.  Display a list of all products where the sum of units in stock and units on order is less than 25 and the product is not discontinued (i.e., Discontinued = 0).
	__7.  From the Customers table, display a column that consists of the company name and in parentheses, the region it’s from. For example:
	__8.  Amend the previous query to include all regions, but display N/A inside brackets if there are no regions. For example:
	__9.  Close SQL Server Management Studio without saving. 

	Part 2 -  Review

	Lab 12 -  Aggregate Functions
	Part 1 -  Using Aggregate Functions
	__1.  Start SQL Server Management Studio and connect to the database. 
	__2.  Open a 'New Query' window.
	__3.  Choose Northwind as your database from the 'Available Databases' drop-down in the toolbar. 
	__4.  Write a query to retrieve the total number of customers.
	__5.  Write a query to retrieve the maximum price, minimum price and average price for a product.  Use the column aliases MaxPrice, MinPrice and AvgPrice, respectively.
	__6.  From the Order Details table, write a query that computes the total of all orders.  To do so, you will need to provide a computed value to the appropriate aggregate function.   
	__7.  From the Order Details table, write a query that retrieves the order ID, total and number of line items for each order.  Use the column aliases OrderTotal and NumItems, respectively, for the aggregate columns.  When computing the total, take into account the discount.  Sort the results by order ID.
	__8.  Modify the previous query to sort the results by the order total.
	__9.  Modify the previous query to filter the results so that only orders over $100 are displayed.  Remember that you can't use column aliases when filtering groups. 
	__10.  Write a query to retrieve how many customers live in each city and country.  Sort the list by city and country.
	__11.  Modify the previous query to filter the results so that only cities having more than one customer are displayed.
	__12.  Close SQL Server Management Studio without saving. 

	Part 2 -  Review

	Lab 13 -  SQL Built-in Functions
	Part 1 -  Using SQL Built-in Functions
	__1.  Start SQL Server Management Studio and connect to the database. 
	__2.  Open a 'New Query' window.
	__3.  Choose Northwind as your database from the 'Available Databases' drop-down in the toolbar. 
	__4.  From the Customers table, write a query that displays the company name, contact name, contact title and phone number.   Remove any leading and trailing spaces for each of the fields.  Sort the results by company name and contact.  
	__5.  From the Employees table, write a query that displays the employee last name and first name in upper case and their title in lower case.
	__6.  Modify the previous query to abbreviate the title "sales representative" to "sales rep".  Note that you can nest a function within a function. 
	__7.  Modify the previous query to report back how many characters are in the employee's home phone number.
	__8.  Modify the previous query to report back the year the employee was born and the year they were hired.  Display the dates as strings.
	__9.  From the Orders table, write a query that displays the order id, order date, shipped date and number of days it took to ship the order. 
	__10.  Modify the previous query to display just the date portion of the order date and shipped date.  Use the "MM/dd/yyyy" format.
	__11.  Modify the previous query to only show orders that took less than a week to ship.
	__12.  From the Order Details table, write a query that retrieves the order ID and computes the total for each order.  Round the total to 0 decimal places.  Sort the results by order ID.
	__13.  Modify the previous query and format the rounded total as a 2-digit number.
	__14.  Close SQL Server Management Studio without saving. 

	Part 2 -  Review

	Lab 14 -  Inner and Outer Joins
	Part 1 -  Using Inner and Outer Joins
	__1.  Start SQL Server Management Studio and connect to the database. 
	__2.  Open a 'New Query' window.
	__3.  Choose Northwind as your database from the 'Available Databases' drop-down in the toolbar. 
	__4.  Write a query that uses an INNER JOIN to combine rows from the Order and Order Details tables using the OrderID column, which is the primary key of the Order table and the foreign key in the Order Details table.  Display the order id, customer id, product id, unit price and quantity.  Sort the results by the order id and product id.
	__5.  Modify the previous query to do an INNER JOIN with the Customers table on the CustomerID column.  Instead of displaying the customer id, display the company name and contact name.  
	__6.  Modify the previous query to do an INNER JOIN with the Products table on the ProductID column.  Instead of displaying the product id, display the product name. Instead of sorting by the order id and product id, sort by the order id and product name.
	__7.  Write a query to do a LEFT OUTER JOIN between the Customers table (on the left) and the Orders table (on the right).  Not every customer may have placed an order, so we do an outer join.  Display the company name, contact name and order id.  Sort the results by the order id so the NULLs appear on top.  
	__8.  Insert a category into the Categories table using the following SQL:
	__9.  Write a query to do a RIGHT OUTER JOIN between the Products table (on the left) and the Categories table (on the right).  Not every category has a product, so we do an outer join.  Display the category name and product name.  Sort the results by the product name so the NULLs appear on top.  
	__10.  Close SQL Server Management Studio without saving. 

	Part 2 -  Review

	Lab 15 -  Subqueries
	Part 1 -  Using Subqueries
	__1.  Start SQL Server Management Studio and connect to the database. 
	__2.  Open a 'New Query' window.
	__3.  Choose Northwind as your database from the 'Available Databases' drop-down in the toolbar. 
	__4.  Write a query where the outer query retrieves the company name and contact name from the Customers table and the inner query (subquery) retrieves the customer ids from the Orders table for orders that were placed in 1997.
	__5.  Write a query where the outer query retrieves the last name and first name from the Employees table and the inner query (subquery) retrieves the employee ids from the Orders table where the employees entered more than 100 orders.  
	__6.  Write a query that uses a subquery to retrieve all order ids for the shipper named "Speedy Express".  
	__7.  Write a query that uses a subquery to retrieve all product names and unit prices where the unit price is greater than the average unit price.  Filter out any products which are discontinued.  Sort the results by unit price.
	__8.  Write a query that uses a correlated subquery to retrieve all the category ids and product ids where the unit price is greater than the average unit price for the category.  Sort the results by category id and product id.
	__9.  Close SQL Server Management Studio without saving.

	Part 2 -  Review

	Lab 16 -  CASE Statements
	Part 1 -  Using CASE Statements
	__1.  Start SQL Server Management Studio and connect to the database. 
	__2.  Open a 'New Query' window.
	__3.  Choose Northwind as your database from the 'Available Databases' drop-down in the toolbar. 
	__4.  Write a query that retrieves the product names and prices.  If the price is greater than 50, then print out "Expensive".  If the price is between 10 and 50, then print out "Moderate".  Else, print out "Cheap".
	__5.  Write a query that retrieves the employee first names and last names.  If the employee's title of courtesy is "Ms.", then print out "Miss".  If it's "Mr.", then print out "Mister".  If the employee's title of courtesy is "Mrs.", then print out "Misses".  If it's "Dr.", then print out "Doctor".
	__6.  Write a query that retrieves the product names, units in stock, units on order and reorder level.  If the sum of the units in stock and units on order is less than the reorder level, then print out "Time to order".  Else, print out "Sufficient inventory".  Filter out discontinued items.  Sort the results by the message you print out.
	__7.  Close SQL Server Management Studio without saving.

	Part 2 -  Review

	Lab 17 -  UNIONs
	Part 1 -  Using UNIONs
	__1.  Start SQL Server Management Studio and connect to the database. 
	__2.  Open a 'New Query' window.
	__3.  Choose Northwind as your database from the 'Available Databases' drop-down in the toolbar. 
	__4.  Write a query that retrieves the company name, contact name, contact title, phone number, fax number and city for both customers and suppliers using the UNION ALL clause.  We can do so, since the columns exist in both tables and have matching data types (i.e., nvarchar).
	__5.  Verify that the number of rows is what you expected.  You can do so by individually querying the number of rows in the Customers and Suppliers tables and adding them together.
	__6.  Modify the previous query to use the UNION clause, which removes duplicates between the two tables.  There shouldn't be any duplicates though, which makes sense, unless a company is both a customer and a supplier (which is not the case here).  
	However, notice that SQL Server sorted the results by company name when using the UNION clause.  It didn't do so when using the UNION ALL clause and instead listed the records from both result sets, one after the other.  
	__7.  Modify the previous query to sort the results by contact name.
	__8.  Try adding another UNION clause to the previous query which retrieves the company name and phone number from the Shippers table.  Remove the ORDER BY clause.  Confirm that you get back an error, since the number and ordering of columns doesn't match between the 3 result sets.
	__9.  Modify the previous query to retrieve back just the company name and phone number from all 3 tables.  This time your query should work.
	__10.  Once again verify that the number of rows is what you expected.  You can do so by individually querying the number of rows in the Customers, Suppliers and Shippers tables and adding them together. 
	__11.  Write a query that retrieves just the city for both customers and suppliers using the UNION clause.  Notice there are no duplicates.
	__12.  Modify the previous query to use the UNION ALL clause.  Notice there are now duplicates.
	__13.  Modify the previous query to use the INTERSECT clause.  Notice that only the cities that are in common between the two tables are displayed.
	__14.  Modify the previous query to use the EXCEPT clause.  Notice that only the cities that come from the Customers table, but not from the Suppliers table, are displayed.  Also, notice there are no duplicates.
	__15.  Verify that the number of results returned by the previous query is what you expected.  You can do so by retrieving the number of distinct (unique) rows from the Customers table and then subtracting the number of common cities you got back using the INTERSECT clause in #14.
	__16.  Change the ordering of the SELECT statements in the query from #15 such that the suppliers are retrieved before retrieving the customers.  
	__17.  Verify that the number of results returned by the previous query is what you expected.  You can do so by retrieving the number of distinct (unique) rows from the Suppliers table and then subtracting the number of common cities you got back using the INTERSECT clause in #14.
	__18.  Close SQL Server Management Studio without saving.

	Part 2 -  Review




