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 SQL is a standard language for accessing 
and manipulating databases

 What is SQL?
 SQL stands for Structured Query Language

 SQL lets you gain access and control over 
databases

 SQL is an ANSI (American National Standards 
Institute) standard
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 Execute queries against a database
 Retrieve data from a database

 Insert, update, delete records in a database

 Create new databases

 Set permissions on tables, procedures, 
and views
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 Although SQL is an ANSI standard, there are 
different versions of the SQL language

 However, to be compliant with the ANSI 
standard, they all support at least the major 
commands 

 such as SELECT, UPDATE, DELETE, INSERT, WHERE
in a similar manner
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 To build a web site that shows data from a 
database, you will need:

 A relational database management system (e.g., 
Oracle, IBM DB2, SQL Server, MySQL, PostgreSQL, 
Access, …)

 Use a server-side scripting language, like PHP or 
ASP

 Use SQL to get the data you want

 Use HTML / CSS
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 RDBMS stands for Relational Database 
Management System

 RDBMS is the basis for SQL, and for all modern 
database systems such as MS SQL Server, IBM DB2, 
Oracle, MySQL, and Microsoft Access

 The data in RDBMS is stored in database 
objects called tables

 A table is a collection of related data entries and it 
consists of columns and rows
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 A database most often contains one or more 
tables

 Each table is identified by a name (e.g. 
"Customers" or "Orders")

 Table consists of attributes and contain records 
(rows) with data
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 The table below contains five records (one for 
each customer) and seven columns.
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 The SELECT statement is used to select data 
from a database

 The result is stored in a result table, 

 The result table is also often called the result-set

 We will use W3C 

 Go to the following link (press “Try it Yourself” to 
run the actual queries!): 

 http://www.w3schools.com/sql/
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 The following SQL statement selects the 
"CustomerName" and "City" columns from 
the "Customers" table:

SELECT CustomerName, City 

FROM Customers

 The following SQL statement selects all the 
columns from the "Customers" table:

SELECT * 

FROM Customers
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 The SELECT DISTINCT statement is used to 
return only distinct (different) values

 In a table, a column may contain many duplicate 
values 

 and sometimes you only want to list the different 
(distinct) values

 The DISTINCT keyword can be used to return only 
distinct (different) values
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 The following SQL statement selects only the 
distinct values from the "City" columns from 
the "Customers" table:

SELECT DISTINCT City 
FROM Customers
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SELECT… SELECT DISTINCT…
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 The WHERE clause is used to filter records

 The WHERE clause is used to extract only those 
records that fulfill a specified criterion

 e.g., customers from the city Berlin
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 The following SQL statement selects all the 
customers from the country "Mexico", in the 
"Customers" table:

SELECT * 
FROM Customers
WHERE Country='Mexico'
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 SQL requires quotes around text values
 However, numeric fields should not be 

enclosed in quotes:

SELECT * 

FROM Customers

WHERE CustomerID=1;

CSCI 2000U Scientific Data Analysis - Jarek Szlichta
18



 The following operators can be used in the 
WHERE clause:
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 The AND & OR operators are used to filter 
records based on more than one condition

 The AND operator displays a record if both the first 
condition AND the second condition are true.

 The OR operator displays a record if either the first 
condition OR the second condition is true
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 The following SQL statement selects all 
customers from the country "Germany" AND 
the city "Berlin", in the "Customers" table:

SELECT * FROM Customers
WHERE Country='Germany'
AND City='Berlin'

21

CSCI 2000U Scientific Data Analysis - Jarek Szlichta



22

CSCI 2000U Scientific Data Analysis - Jarek Szlichta



 The following SQL statement selects all 
customers from the city "Berlin" OR 
"München", in the "Customers" table:

SELECT * FROM Customers
WHERE City='Berlin'
OR City='München'
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 You can also combine AND and OR (use 
parenthesis to form complex expressions)

 The following SQL statement 

 selects all customers from the country "Germany“

 AND the city must be equal to "Berlin" OR 
"München", in the "Customers" table:

SELECT * FROM Customers
WHERE Country='Germany'
AND (City='Berlin' OR City='München')
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 The ORDER BY keyword is used to sort the 
result-set

 The ORDER BY keyword is used to sort the result-
set by one or more columns

 The ORDER BY keyword sorts the records in 
ascending order by default

 To sort the records in a descending order, you can 
use the DESC keyword.
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 The following SQL statement selects all 
customers from the "Customers" table, sorted 
by the "Country" column:

SELECT * FROM Customers
ORDER BY Country;
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 The following SQL statement selects all 
customers from the "Customers" table, 

 sorted DESCENDING by the "Country" column:
SELECT * FROM Customers
ORDER BY Country DESC;
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 The following SQL statement selects all 
customers from the "Customers" table, sorted 
ascending by the "Country" and ascending by 
the "CustomerName" column:

SELECT * FROM Customers
ORDER BY Country, CustomerName;
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 The following SQL statement selects all 
customers from the "Customers" table, 

 sorted ascending by the "Country" and descending 
by the "CustomerName" column:

SELECT * FROM Customers
ORDER BY Country ASC, 

CustomerName DESC;
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 The INSERT INTO statement is used to insert 
new records in a table

 It is possible to write the INSERT INTO 
statement in two forms

 The first form does not specify the column names 
where the data will be inserted, only their values

 The second form specifies both the column names 
and the values to be inserted
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 Assume we wish to insert a new row in the 
"Customers" table.

 We can use the following SQL statement:

INSERT INTO Customers 

(CustomerName, ContactName, Address, City, 
PostalCode, Country)

VALUES ('Cardinal','Tom B. Erichsen','Skagen
21','Stavanger','4006','Norway')
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 It is also possible to only insert data in specific 
columns.

 Following SQL statement will insert a new row, 
but only insert data in the "CustomerName", 
"City", and "Country" columns 

 (and the CustomerID field will of course also be 
updated automatically):

INSERT INTO Customers 
(CustomerName, City, Country)
VALUES ('Cardinal', 'Stavanger', 'Norway');
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 The UPDATE statement is used to update 
existing records in a table

 Assume we wish to update the customer 
"Alfreds Futterkiste" with a new contact 
person and city:

UPDATE Customers
SET ContactName='Alfred Schmidt', 

City='Hamburg'
WHERE CustomerName='Alfreds Futterkiste'
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 Be careful when updating records. If we had 
omitted the WHERE clause, in the example 
above, like this:

 UPDATE Customers
SET ContactName='Alfred Schmidt', 
City='Hamburg'

 How would the customer table would look 
like?
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 The DELETE statement is used to delete rows 
in a table

 Assume we wish to delete the customer 
"Alfreds Futterkiste" from the "Customers" 
table:

DELETE FROM Customers
WHERE CustomerName='Alfreds Futterkiste' 

AND ContactName='Maria Anders';
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 W3C

 http://www.w3schools.com/sql/

 Create Table is used to create a table in a 
database

 The SELECT TOP clause is used to specify the 
number of records to return

 The SELECT TOP clause can be very useful on large 
tables with thousands of records

 Returning a large number of records can impact on 
performance
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 The following SQL statement selects the four 
first records from the "Customers" table:

SELECT TOP 4 * 
FROM Customers;

 The he following SQL statement selects the 
first 50% of the records from the "Customers" 
table:

SELECT TOP 50 PERCENT * 

FROM Customers;
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 The LIKE operator is used in a WHERE clause to 
search for a specified pattern in a column

 The following SQL statement selects all 
customers with a city starting with the letter "s":

SELECT * FROM Customers
WHERE City LIKE 's%'
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 A wildcard % character can be used to substitute 
for any other character(s) in a string.

 A wildcard _ character can be used to 
substitute for a single character.

 The following SQL statement selects all 
customers with a City starting with "ber":

SELECT * FROM Customers
WHERE City LIKE 'ber%'
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 The IN operator allows to specify multiple 
values in a WHERE clause

 The following SQL statement selects all 
customers with a City of "Paris" or "London":

SELECT * FROM Customers
WHERE City IN ('Paris','London')
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 The BETWEEN operator is used to select values 
within a range

 The following SQL statement selects all products with a 
price BETWEEN 10 and 20:

SELECT * FROM Products
WHERE Price BETWEEN 10 AND 20;
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 SQL aliases are used to temporarily rename a 
table or a column heading

 The following SQL statement specifies two 
aliases, one for the CustomerName column and 
one for the ContactName column

 It requires double quotation marks or square brackets 
if the column name contains spaces:

SELECT CustomerName AS Customer, 
ContactName AS [Contact Person]

FROM Customers;
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 An SQL JOIN clause is used to combine rows 
from two or more tables, based on a common 
field between them

 The most common type of join is: SQL INNER 
JOIN (simple join). 

 An SQL INNER JOIN returns all rows from multiple 
tables where the join condition is met.
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 SELECT Orders.OrderID, 
Customers.CustomerName, 
Orders.OrderDate, Orders. OrderID, 
Customers.OrderID 

FROM Orders
INNER JOIN Customers
ON Orders.CustomerID=Customers.CustomerID
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 INNER JOIN: Returns all rows when there is at 
least one match in BOTH tables

 LEFT JOIN: Return all rows from the left table, 
and the matched rows from the right table

 RIGHT JOIN: Return all rows from the right 
table, and the matched rows from the left table

 FULL JOIN: Return all rows when there is a 
match in ONE of the tables
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 The SQL UNION operator combines the result 
of two or more SELECT statements

 The following SQL statement selects all 
the different cities (only distinct values) from 
the "Customers" and the "Suppliers" tables:

SELECT City FROM Customers
UNION

SELECT City FROM Suppliers
ORDER BY City;
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 NULL values represent missing unknown 
data.

 By default, a table column can hold NULL 
values.

 NULL values are treated differently from other 
values.

 NULL is used as a placeholder for unknown or 
inapplicable values.
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 It is not possible to test for NULL values with 
comparison operators, such as =, <, or <>

 We will have to use the IS NULL and IS NOT 
NULL operators instead

 Select only the records with NULL values in 
the "Address" column

SELECT LastName, FirstName, Address 
FROM Persons
WHERE Address IS NULL
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 The result-set will look like this:



 How do we select only the records with no 
NULL values in the "Address" column?

 We will have to use the IS NOT NULL operator:
SELECT LastName, FirstName, Address 
FROM Persons
WHERE Address IS NOT NULL
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 SQL aggregate functions return a single value, 
calculated from values in a column

 AVG() - Returns the average value

 COUNT() - Returns the number of rows

 FIRST() - Returns the first value

 LAST() - Returns the last value

 MAX() - Returns the largest value

 MIN() - Returns the smallest value

 SUM() - Returns the sum
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 The AVG() function returns the average value of a 
numeric column

 The following SQL statement gets the average value of 
the "Price" column from the "Products" table:

SELECT AVG(Price) AS PriceAverage 
FROM Products

 The following SQL statement selects the 
"ProductName" and "Price" records that have an 
above average price:

SELECT ProductName, Price 
FROM Products
WHERE Price > 

(SELECT AVG(Price) FROM Products)
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 The COUNT() function returns the number of 
rows that matches a specified criteria

SELECT COUNT(CustomerID) AS 
OrdersFromCustomerID7 

FROM Orders
WHERE CustomerID=7;

66
CSCI 2000U Scientific Data Analysis - Jarek Szlichta



 The COUNT(*) function returns the number of 
records in a table

 The following SQL statement counts the total 
number of orders in the "Orders" table:

SELECT COUNT(*) AS NumberOfOrders 

FROM Orders;
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 The FIRST() function returns the first value of the 
selected column

 The following SQL statement selects the first 
value of the "CustomerName" column from the 
"Customers" table:

SELECT FIRST(CustomerName) 

AS FirstCustomer 

FROM Customers;
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 The Last() function returns the last value of the 
selected column.

 The following SQL statement selects the last value 
of the "CustomerName" column from the 
"Customers" table:

SELECT LAST(CustomerName) 

AS FirstCustomer 

FROM Customers;
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 The following SQL statement gets the largest 
value of the "Price" column from the "Products" 
table:

SELECT MAX(Price) AS HighestPrice 

FROM Products;
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 The MIN() function returns the smallest value of 
the selected column

 The following SQL statement gets the smallest 
value of the "Price" column from the "Products" 
table:

SELECT MIN(Price) AS SmallestOrderPrice 

FROM Products

71
CSCI 2000U Scientific Data Analysis - Jarek Szlichta



 The SUM() function returns the total sum of a 
numeric column

 The following SQL statement finds the sum of all 
the "Quantity" fields for the "OrderDetails" table:

SELECT SUM(Quantity) AS TotalItemsOrdered 

FROM OrderDetails;
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 The GROUP BY statement is used in conjunction with the 
aggregate functions to group the result-set by one or 
more columns:

 The following query groups orders by “CustomerID”:

SELECT CustomerID

From Orders

Group by CustomerID

 The following query counts number of orders by each 
customer:

SELECT CustomerID, count(*)

From Orders

Group by CustomerID
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 The HAVING clause was added to SQL because the 
WHERE keyword could not be used with aggregate 
functions

 The following query counts number of orders by each 
customer and only selects the customers who made 
more than one order

SELECT CustomerID, count(*)

From Orders

Group by CustomerID

Having count(*) > 1
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 The UCASE() function converts the value of a 
field to uppercase. 

 The following SQL statement converts the 
"CustomerName" column to uppercase:

SELECT UPCASE(CustomerName) 
AS Customer, City

FROM Customers;
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 The LCASE() function converts the value of a 
field to lowercase.

 The following SQL statement converts the 
"CustomerName" column to lowercase:

SELECT LCASE(CustomerName) 
AS Customer, City

FROM Customers;
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 If you want to learn more advanced and 
complex SQL techniques take CSCI 3030U: 
Database Systems and Concepts

 The course covers fundamentals of relational 
algebra and database designs
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 Recommended

 http://www.w3schools.com/sql/default.asp

 “Try it Yourself”!

 Optional

 A Very Short History of Big Data

 http://www.forbes.com/forbes/welcome/

 http://www.forbes.com/sites/gilpress/2013/05/09/a-
very-short-history-of-big-data/#19f443be55da/
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 It is just a nice way to see how much you 
know, or do not know, about SQL

 Contains 25 questions

 http://www.w3schools.com/sql/sql_quiz.asp
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