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Introductio 

SQL (Structured Query Language) is the language used to access the relational database. It consists 

of a set of operators for generating, manipulating and extracting data from a relational database. 

One of the reasons for the popularity of relational databases is that, if properly designed, they can 

operate with huge amounts of data, and with the first appearance of a relational database, the 

popularity of the language has grown. While working with large datasets, SQL allows you to view 

large amounts of data or in other words move on to a “close-up”, i.e. focus on individual lines 

(subject to everything between these extremes), while other DBMSs fail under heavy loads. Exact 

that is the reason that all attempts to overthrow relational databases and SQL fail, although other 

query languages were created and offered, but at the moment SQL is recognized as the standard 

language for almost all implementations of relational databases. 

SQL is a non-procedural programming language, its distinguishing feature is the absence of the 

need to specify a sequence of actions to be performed, the program on the SQL statement describes 

the desired result. The database management system itself determines how the data should be 

processed to obtain the desired result. 

SQL acts as an interface for accessing data stored in the database. This language allows you to 

create database structures, such as tables (to store data in them), views, and indexes. SQL allows 

you to enter data into the database and retrieve stored data in the desired order and format, allows 

you to modify, delete and manipulate stored data. SQL is a tool for all your database activities. 

Textbook objectives 

The purpose of the textbook is to help you build abilities for designing relational databases and 

working with their main components. You will be able to: 

1.  analyze data and use normalization to create a relational database schema; 

2.  classify various databases and successfully work with them; 

3. set and refine data storage and indexing parameters and perform query optimization; 

4.  use the SQL language to create, manipulate and manage databases; 

5.  synthesize the acquired knowledge to perform the basic tasks of database administration. 

This discipline is aimed at acquiring skills in working with relational databases, understanding the 

fundamental principles of their formation, development and normalization. The practical part of 

the course includes working with SQL Server Management Studio, MySQL and MySQL 

Workbench. 
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 A collection of data arranged for ease and speed of search and retrieval.”   

‒ American Heritage Science Dictionary   

 “A structured set of data held in computer storage”  

‒ Oxford English Dictionary   

 “One or more large structured sets of persistent data, usually associated with 

software to update and query the data”   

‒ Free On-Line Dictionary of Computing  

What is a database? 

Databases are important for computing. Many computing applications work with large volumes of 

information. Database systems provide a set of tools for storing, searching and managing this 

information. 

Databases are the “main topic” in analysis, computer science and IT. The basic concepts and skills 

of working with database systems are part of the set of skills that you must have as a student of a 

technical specialty. 

Databases (virtually) are everywhere: library catalogs, medical records, bank accounts, stock 

market data, personnel systems, product catalogs, telephone directories, train schedules, airline 

booking, credit card information, student records, customer histories, stock market prices and 

much more. 

SQL Data Types 

Almost all databases store the same data types, such as strings, dates, and numbers. The differences 

may lie in the syntax for declaring data types in different platforms of the SQL language 

implementation or in the storage capabilities of special data types, such as XML documents or 

very large texts. But since most of the columns that you encounter will have simple data types, we 

will consider them. 

The data types in SQL are grouped into the following categories: 

Numeric data Date and time 

Character data Other data types 

 

Numeric data types 

The numerical data type reflects various ways of using numbers: numbering of orders, designation 

of the price of the goods, indicator of the salary of the employee, age, or even denote falsehood 

(True or False) 

Type Name The size Description 

Number (accuracy, 

scale) 

Accuracy can range from 

1 to 38. 

Scale can range from -84 

to 127. 

For example, number (14.5) is a number 

that has 9 places left of and 5 places right of 

decimal point. 
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Numeric (accuracy, 

scale) 

Accuracy can range from 

1 to 38. 

For example, number (14.5) is a number 

that has 9 places left of and 5 places right of 

decimal point. 

Dec (accuracy, scale) 

Accuracy can range from 

1 to 38. 

For example, dec (5,2) is a number that has 

3 places left of and 2 places right of decimal 

point 

Decimal (accuracy, 

scale) 

Accuracy can range from 

1 to 38. 

For example, decimal (5,2) is a number that 

has 3 places left of and 2 places right of 

decimal point 

PLS_INTEGER 

Integers ranging from -

2,147,483,648 to 

2,147,483,647 

PLS_INTEGER values require less memory 

and faster than NUMBER values 

 

Character and text data types 

Character data can be stored as fixed or variable-length strings. The difference is that lines of fixed 

length on the right are padded with spaces, while lines of variable length are not. When defining a 

character-type column, you must specify the maximum size of the string that is stored in it. For 

example, if you intend to store strings up to n characters long, you can use any of these descriptions 

Type Name The size Description 

сhar 

(size) 

The maximum size is 

2000 bytes. 

Where size is the number of characters of a fixed 

length. If the stored value is shorter, it is padded 

with spaces; if longer, an error is issued. 

varchar2 

(size) 

The maximum size is 

4000 bytes. 

The maximum size in 

PLSQL is 32KB. 

Where size - the number of characters to be stored 

is variable 

  

But if 255 characters of the char or varchar2 column are not enough, then the text data type long, 

raw and long raw can be used. 

Type Name The size Description 

long 

The maximum size is 

2GB. Character data of variable length. 

raw 

The maximum size is 

2000 bytes. Contains binary data of variable length 

long raw 

The maximum size is 

2GB. Contains binary data of variable length 

 

Date and time 

One of the most important types of data is time data, when you have to work with information 

about dates and/or time, for example, for: scheduling flights, train departures at the station and 

subway, employee’s date of birth, shipping date, etc.  

 

Type Name Default format Valid Values Description 
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timestamp 

[(fractional 

precision)] 
 

hh:mm:ss[.nnnnn

nn] 

From 

00:00:00.0000000 

until 

23:59:59.9999999 

Date to fractions of a second 

date YYYY-MM-DD date can take values 

from January 1, 4712 

BC until December 

31, 9999 AD. 

Used to store dates. 

interval year to 

month 

 
 

Time interval in years and 

months 

interval day to 

second 

 

 

The time interval in days, 

accurate to minutes and 

seconds 

 

The timestamp data type is an extension of the date data type that stores the year, month, and day 

of the date data type plus hour, minute, and second, as well as fractions of a second. There is also 

a variation which contains the time zone offset, for the difference in hours and minutes between 

local time and Greenwich Mean Time (UTC) - timestamp with time zone. 

 

 

The interval year to month data type stores the time period using the year and month fields of 

the datetime data type. 

 

 

 

 

 

 

 

 

 

 

 

TIMESTAMP[(fractional precision)] WITH TIME ZONE 

INTERVAL YEAR [(accuracy_year)] TO MONTH 

INTERVAL '123-2' YEAR(3) TO MONTH 

Indicates an interval of 123 years, 2 months. 

 

INTERVAL '123' YEAR(3) 

Indicates an interval of 123 years 0 months. 

 

INTERVAL '300' MONTH(3) 

Indicates an interval of 300 months. 

 

INTERVAL '123' YEAR 

Returns an error, because the default precision is 

2, and '123' has 3 digits. 
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The interval day to second data type stores a period of time using days, hours, minutes, and 

seconds. 

 

 

 

 

 

 

 

 

  

INTERVAL DAY [(accuracy_in_days)] TO SECOND [(second_of_accuracy)] 

INTERVAL '4 5:12:10.222' DAY TO SECOND(3) 

Indicates 4 days, 5 hours, 12 minutes, 10 seconds,  

and 222 thousandths of a second.INTERVAL '123' YEAR(3). 

 

INTERVAL '7' DAY 

Indicates 7 days. 

 

INTERVAL '180' DAY(3)  

Indicates 180 days. 

 

INTERVAL '4 5:12:10.222' DAY TO SECOND(3) 

Indicates 4 days, 5 hours, 12 minutes, 10 seconds,  

and 222 thousandths of a second. 

 

INTERVAL '4 5:12' DAY TO MINUTE 

Indicates 4 days, 5 hours and 12 minutes. 

 

INTERVAL '400 5' DAY(3) TO HOUR 

Indicates 400 days 5 hours. 

 

INTERVAL '11:12:10.2222222' HOUR TO SECOND(7) 

indicates 11 hours, 12 minutes, and 10.2222222 seconds 
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Table creation 

Now that we’ve become familiar with the types of data that can be stored in a table, we can begin 

to create one. A table is a database object, a basic storage unit consisting of rows and columns. 

As with everything, the table should have a name. Table and column names must begin with a 

letter and can be 1 to 30 characters long. Table and column names must contain only the characters 

“A-Z”, “a-z”, “0-9”, “_”, “$” and “#”. 

A problem may be if the name of the table matches the name of another object belonging to the 

same user. Also, the names must not match the word reserved server. 

CREATE TABLE command 

The CREATE TABLE command creates a table using the following syntax: 

  

In this case, we specify the table name, column name, column data type, and column size. The 

table owner name must be specified as the prefix in the table name. 

 

 

 

 

 

Let's create a table of departments, which will contain the department number - deptno with a 

numeric data type, its name is dname and its location is loc, which have a character data type, 

with sizes of 14 and 13 characters, respectively. 

 

 

 

 

Check the creation of our table with the DESCRIBE command, which gives a description of the 

table. 

  

CREATE TABLE [scheme.] table_name  

     (column          data_type [DEFAULT expression][, ...]); 

 

CREATE TABLE dept 

 (deptno  NUMBER(2), 

 dname  VARCHAR2(14), 

  loc   VARCHAR2(13)); 

Table created. 

DESCRIBE dept 

  

DEFAULT option 

The DEFAULT option sets the default value if the value is not specified explicitly 

when inserting data. The value is a literal, expression, or SQL function. It must be 

remembered that the name of another column or pseudo-column cannot be used. The 

default data type must match the data type of the column. 
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And we get the following result 

 

Tables in the Oracle database can be created and maintained by users and contain information 

entered by users - such tables are called user-defined. At the same time, there are tables created 

and maintained by the Oracle server itself, containing database service information - such tables 

are called the database dictionary. 

As an example, let’s create a Departments table 

 

 

 

 

 

Once a table is created, data can be placed into it using the INSERT statement. 

Filling tables with values 

 

INSERT statement 

In Oracle, the INSERT statement is used to insert a single record or multiple records into a table. 

When inserting one record during an INSERT statement, the VALUES keyword is used: 

 

 

 

You must specify which table we use to insert records into it. The list of columns is optional. If 

this list is absent, then the values are filled in for all columns, but the order and number of values 

must correspond to the number and order of columns in the table, since the values must belong to 

the same data type as the columns into which they are entered. 

As an example, add the following data to our Departments table: 

 

 

 

CREATE TABLE Departments 

 (department_id   NUMBER(3), 

 department_name VARCHAR2(20), 

   manager_id   NUMBER(3), 

 location_id   NUMBER(4)); 

Table created. 

INSERT INTO table_name [(column1, column2, … columnN)] 

VALUES (value1, value 2, … value N); 

 

INSERT INTO Departments  

VALUES (10, 'Administration', 200, 1700); 
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If you use a list of filled columns, then you can change the order of the filled columns and, 

accordingly, the values. 

 

 

 

If we need to enter only one value and when creating the table the default value is not specified, 

there is also no NOT NULL restriction (prohibiting the use of NULL in the table), then the 

remaining columns of the table will be NULL, except for the column to be filled. Suppose we 

need to introduce a new record about the department that is not yet known, but it will have the 

same location number as the Administration department - 1700. 

 

 

 

To insert multiple rows of data in one INSERT clause, you can use the following example:  

 

 

 

 

 

Where using the dual table allows you to enter values in a statement, even if the values are not 

currently stored in the table. 

Practical exercises. 

1. Create a Departments Table. 

2. Fill the Departments table with the data shown in Figure 1. 

 

INSERT INTO Departments (manager_id, 

department_id, department_name, location_id) 

VALUES (200, 10, 'Administration', 1700); 

INSERT INTO Departments (location_id) 

VALUES (1700); 

 

INSERT ALL 

INTO Departments VALUES (200, 10, 'Administration', 1700) 

INTO Departments VALUES (20,'Marketing',201,1800) 

INTO Departments VALUES (50,'Shipping',124,1500) 

 

SELECT * FROM dual; 
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Fig. 1. Departments table. 

SELECT statement 

 

So you filled in the table, but how now to look at your table? The simple SELECT statement, 

which selects data from the database, can help. 

 

 

 

 

 

The SELECT statement indicates which columns will be involved or which expression 

(calculations) will be performed, while the FROM keyword indicates which table the columns or 

expression are needed from. 

 

All columns are selected at the expense of “*”, as in the example: 

 

 

 

 

 

 

Then we get all the entries in the Departments table 

 

 
 

To select specific columns or all columns, but in an orderly form for you, it is enough to list 

them separated by commas 

 

 

In this 

case, 

we 

wrote a query for information on the identification numbers of departments and their location, 

which gave us a resulting table consisting of two columns and all rows. 

 

SELECT  *|{[DISTINCT] column|expression [alias],...} 

FROM    table; 

SELECT  * 

FROM    Departments; 

SELECT department_id, location_id  

FROM   Departments;  
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I would like to make a few comments on SQL commands: 

 

1. SQL commands do not distinguish between case letters, so that they can be written in 

either uppercase or lowercase. 

2. SQL commands can span one or more lines. 

3. Keywords cannot be abbreviated and placed on two lines, since they lose their meaning. 

4. Sentences are usually written on separate lines, for ease of perception and ease of 

reading, tabs and indents are also used. 

 

Arithmetic expressions 

 

Arithmetic expressions are one of the simplest and most useful properties when using the 

SELECT statement. Expressions are created from data of type NUMBER and DATE using 

arithmetic operators 

  

Operator Description 

+ Addition 

- Subtraction 

* Multiplication 

 /        Division 

 

 

 

 

 

 

Suppose that in the table with the employees, we need to find out how much each employee 

receives and what kind of salary they will have if increased by 300 units. 

 
 

SELECT last_name, salary, salary + 300 

FROM   Employees; 
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It must be remembered that when executing a query using the SELECT statement, the data itself 

does not change in the table. 

 
 

If an arithmetic expression contains more than one operator, then multiplication and division take 

precedence over addition and subtraction, and operators with the same priority are executed from 

left to right. To execute statements in a specific order and simplify their reading, parentheses 

(brackets) are used. Next, examples of priority and the use of brackets will be presented. 

 

This example shows the name, salary, and annual income of all employees. The annual income is 

equal to the salary multiplied by 12, plus a one-time bonus of 100. It should be noted that 

multiplication is performed first, and then addition. 

 

 

 

 

 

 

Result 

 

 
 

 
 

Brackets are used to change the sequence of statements and make reading easier. The result of the 

above expression will not change if you write it in the form (12 * salary) +100. 

You can change the standard execution order of operators using brackets. 

 

The example shows the output of the name, salary and annual income of all employees. In this 

case, the annual income is calculated by multiplying by 12 the amount of the salary and the 

monthly premium of $ 100. Thanks to the brackets, addition is done before multiplication. 

 

 

 

 

* 

/ + 

_ 

SELECT last_name, salary, 12*salary+100 

FROM   Employees; 

SELECT last_name, salary, 12*(salary+100) 

FROM   Employees; 
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Result 

 

 
 

 
 

As you can see in this situation, the employees would be more satisfied. 

 

If there is no column value in the row, the column is considered to contain an undefined NULL 

value. 

An undefined value is a value that is unavailable, unassigned, unknown, or not applicable. This is 

not a zero or a space. Zero is a number, and space is a symbol. 

Undefined values are allowed in brackets with data of any type, unless the column was created 

with a NOT NULL or PRIMARY KEY constraint. 

 

The COMMISSION_PCT column of the EMPLOYEES table indicates that only sales managers 

and sellers can receive commissions. Other employees are not entitled to a commission. This is 

indicated by an undefined value in a column. Please note that his commission is equal to zero, and 

zero is a certain value. 

NULL is considered a special value for which there are special working methods. 

 

 

 

 

 

 

 

 
 

 
 

 
 

As you can see, only three employees have a commission. 

And now if we calculate their annual commission accruals using the following query 

SELECT last_name, job_id, salary, commission_pct  

FROM   Employees; 
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We get 

 

 
 

 
 

 
 

If any column in an arithmetic expression contains an undefined value, the result of the calculation 

will also be undefined (NULL). For example, an attempt to divide by zero results in an error. But 

if you try to divide the number by an undefined value, the result will be an undefined value. 

In the example, the KING employee is not a seller and does not receive a commission. Because 

column COMMISSION_PCT in an arithmetic expression contains an undefined value, the result 

will also be an undefined value. 

 

Column Aliases 
Typically, when outputting query results, SQL uses the name of the selected table column as the 

output column header. Such a header does not always reflect the contents of a column and may 

not be understood. You can change the title using the column alias. 

The alias is indicated after the column name in the SELECT list with a space. By default, aliases 

are displayed in capital letters. An alias that contains spaces or special characters (for example, # 

or $) or case-sensitive characters is enclosed in double quotes (“  “). 

 

 

 

 

 

 

 
 

 
 

The first example shows the name and salary of all employees. Note the use of the optional AS 

keyword before the column alias. The query result will be the same regardless of whether the AS 

SELECT last_name, 12*salary*commission_pct 

FROM   Employees; 

SELECT last_name AS name, commission_pct comm  

FROM   Employees; 
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keyword is used or not. It should also be noted that in the SQL command, the aliases of the name 

and salary columns are indicated by lowercase letters, and when the query results are output, they 

appear in uppercase characters. As shown in the last example, headers are displayed in uppercase 

characters by default. 

 

 

 

 

 

 

 

 
 

 
 

The second example shows the withdrawal of the name and annual salary of all employees. 

Because the Annual Salary header contains spaces; it is enclosed in quotation marks. Note that the 

column header in the output exactly matches the column alias. 

 

Concatenation operator 

 

Using the concatenation operator (||), you can join one column with another column, arithmetic 

expressions, or constants to create symbolic expressions. The columns indicated on both sides of 

the operator are connected and form a single output column. 

 

 

 

 

 

 

 

 

 

 

 
 

 
 

SELECT last_name  "Name", salary*12 "Annual Salary" 

FROM   Employees; 

SELECT last_name||job_id AS "Employees" 

FROM   Employees; 
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This example joins the LAST_NAME and JOB_ID columns, where they get the alias Employees. 

It should be noted that the joined columns (position and employee name) form a single output 

column. 

 

The AS keyword before the alias makes it easier to read the SELECT clause. 

 

Character literals  
 

A literal is any character, expression, or number included in a SELECT list that is not a column 

name or alias. A literal is printed for each row returned. Free text literal strings can be included in 

query results; they are processed in the same way as a column from the SELECT list. 

Character literals and date literals must be enclosed in apostrophes; numeric literals are not 

enclosed in apostrophes. 

 

 

 

 

 

 

 
 

 
 

The example shows the output of the names and positions of all employees. The column is called 

Employee Details. Note the spaces enclosed in apostrophes in the SELECT command. These 

spaces make reading easier. 

 

Duplicate Rows 

Unless otherwise specified, SQL does not eliminate duplicates when outputting query results. The 

example shows the output of all department numbers from the EMPLOYEES table.  

 

 

 

 

 

 

SELECT last_name ||' is a '||job_id  AS "Employee Details" 

FROM   Employees; 

SELECT department_id  

FROM   employees; 
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Please note that department numbers are duplicate. 

 

To eliminate duplicates in query results, you must specify the DISTINCT keyword in the 

SELECT clause immediately after the SELECT keyword. In the example on the slide, the 

EMPLOYEES table contains 20 rows, but there are only seven department numbers in the table. 

 

 

 

 

 

 

 
 

You can specify multiple columns after the DISTINCT qualifier. DISTINCT affects all selected 

columns, and the query result contains non-repeating combinations. 

 

 

 

 

 

  

SELECT DISTINCT department_id  

FROM   employees; 

SELECT DISTINCT department_id, job_id 

FROM   employees; 
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Table structure output  
 

ORACLE uses the DESCRIBE command to display the table structure. This command displays 

column names and data types, as well as information about whether the column should contain 

data. 

 

 

 

 

Syntax: 

table_name is the name of any existing table, view or synonym available to the user. 

 

 

 

 

 
 

The example shows the output of the structure of the EMPLOYEES table. 

Result: 

 Null?  Indicates whether the column should contain data; 

   NOT NULL means data in the column is required. 

 Type  shows the data type for the column. 

 

Practical exercises. 

1. Create an Employees table. 

2. Fill the Employees table with the data shown in Figure 2. 

DESC[RIBE] table_name  

DESCRIBE employees  
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Fig. 2. Employees table. 

3. Output id, surname, salary of all employees. 

4. Output id, surname, salary and annual salary of all employees. 

  



 

21 
 

RESTRICTION AND SORTING OF OUTPUT DATA  

This section will discuss the limits on the number of rows returned by a query and the sorting of 

returned rows. 

 

Suppose we need to withdraw only those employees who are from the "90" department 

 

 In this case, we use the WHERE clause in the query, which limits the number of rows returned.  

 

The 

WHERE clause follows the FROM clause and includes a constraint condition. And so, to complete 

a job with employees from department 90, you should use the following query.. 

 

 

 

 

 

Character Strings and Dates 

To use restrictions not only on numerical values, but also on character strings and date, it is 

necessary to enclose them in apostrophes. It is also necessary to remember that in case of symbolic 

values the case of symbols differs, and in dates - formats. Since the default date format is DD-

MON-YY (day-month-year). 

SELECT *|{[DISTINCT] столбец|выражение [псевдоним],...} 

FROM таблица  

[WHERE условие(я)]; 

SELECT employee_id, last_name, job_id, department_id  

FROM   employees 

WHERE  department_id = 90; 
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Comparison operators  
 

Comparison operators are one of the most popular and frequently used operators for the WHERE 

clause. Constraints are created from data of type NUMBER and DATE using comparison operators 

 

Operator  Values 

= Equal  

> More than 

      >=  More or equal 

< Less than 

      <=  Less or equal 

<> Not equal 

 

Suppose we need to output information about employees with a salary of not more than 3000 units, 

then the following query is used  

 

 

 

 

Other comparison operators  

In addition to arithmetic comparison operators, there are other operators to limit the number of 

lines. 

Operator Meaning  

BETWEEN  ...  AND ... It is in the range from one value to another 

(inclusive) 

IN (список) Matches any list value 

LIKE Matches a character pattern 

IS NULL Is an undefined value 

 

SELECT last_name, job_id, department_id  

FROM   employees 

WHERE  last_name = 'Goyal'; 

SELECT last_name, salary 

FROM   employees 

WHERE  salary <= 3000; 
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BETWEEN operator - this condition is used to display strings based on a range of values 

(inclusive borders). 

 

 

 

 

Where 2500 is the lower limit and 3500 is the upper limit. 

 

IN operator - this membership condition is used to check for values in the list. In this query, we 

are looking for the number, name, salary and manager of the employee whose manager is someone 

from the list 100, 101, 201. 

 

 

 

 

 

LIKE operator - this condition is used to search for symbolic values in a pattern with 

metacharacters. Search terms may include alphanumeric characters:  

– % indicates zero or many characters;  

–  _ indicates one character; 

– Metacharacters can be combined. 

SELECT last_name, salary 

FROM   employees 

WHERE  salary BETWEEN  2500 AND 3500; 

SELECT employee_id, last_name, salary, manager_id  

FROM   employees 

WHERE  manager_id IN (100, 101, 201); 
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We are looking for those employees who have the second letter of the name “o”.

 

IS NULL statement - this condition checks for undefined values. 

 

 

 

 

Which employee does not have a manager  

 

Logical operators  

Comparison operators can be combined with each other to more precisely limit the strings; logical 

operators will help with this. 

Operator Meaning 

AND  Returns the result TRUE if both conditions are 

met. 

OR Returns TRUE if any of the conditions is true. 

NOT Returns TRUE if the following condition is not 

met. 

 

 The AND operator - requires both conditions to be met. 

 

 

 

 

SELECT last_name  

FROM   employees 

WHERE  last_name LIKE '_o%'; 

SELECT last_name, manager_id  

FROM   employees 

WHERE  manager_id IS NULL; 

SELECT employee_id, last_name, job_id, salary 

FROM   employees 

WHERE  salary >=10000   AND    job_id LIKE '%MAN%'; 
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The query asks for information in the form of number, name, position and salary of an employee 

who has a salary of more than 10,000 and has “MAN” in the name of the position 

 

Operator OR  - requires the fulfillment of any of the conditions. 

 

 

 

 

The query asks for information in the form of number, name, position and salary of an employee 

who has a salary of more than 10,000 or has “MAN” in the name of the position 

 

Operator NOT - requires not fulfilling any of the conditions. 

 

 

 

 

The query asks for information about all employees in the form of name and position, except 

for employees with a position from the list of 'IT_PROG', 'ST_CLERK' and 'SA_REP' 

SELECT employee_id, last_name, job_id, salary 

FROM   employees 

WHERE  salary >=10000   OR  job_id LIKE '%MAN%'; 

SELECT last_name, job_id  

FROM   employees 

WHERE  job_id NOT IN ('IT_PROG', 'ST_CLERK', 'SA_REP'); 
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Like arithmetic expressions, the constraint and comparison operators take precedence when  

using them. 

Calculation sequence Operator 

1 Arithmetic operators 

2 Concatenation operator 

3 Comparison operators 

4 IS [NOT] NULL, LIKE, [NOT] IN 

5 [NOT] BETWEEN 

6 NOT 

7 AND 

8 OR 

You can change the standard sequence of calculations using parentheses. 

 

 

 

 

 

 

This query will first check for a salary above 15,000, then it will consider the position. . 

 

SELECT last_name, job_id, salary 

FROM   employees 

WHERE  job_id = 'SA_REP' 

OR     job_id = 'AD_PRES' 

AND    salary > 15000; 
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But if you add brackets, the result will be different. 

 

 

 

 

 

In this query, the position will be checked first and if an employee of one of these positions 

has a salary of more than 15,000, then he will deduce it. 

 

Row sorting 

The ORDER BY clause is used to sort strings: ascending - ASC (used by default) and 

descending - DESC. In the SELECT command, the ORDER BY clause is indicated last, and 

the keywords ASC and DESC after specifying the column to sort by.  

Sort information about employees as they are hired. 

 

 

 

 

 

SELECT last_name, job_id, salary 

FROM   employees 

WHERE  (job_id = 'SA_REP' 

OR     job_id = 'AD_PRES') 

AND    salary > 15000; 

 

SELECT   last_name, job_id, department_id, hire_date  

FROM     employees 

ORDER BY hire_date; 

 

SELECT   last_name, job_id, department_id, hire_date  

FROM     employees 

ORDER BY hire_date DESC; 
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And in reverse order 

 

 

 

 

 

You can also sort by column alias. 

 Let us sort employees by annual salary.  

 

 

 

 

 

 

SELECT employee_id, last_name, salary*12 annsal  

FROM   employees 

ORDER BY annsal; 
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 You can also sort by multiple columns, where the sort sequence is determined by the order of the 

columns in the ORDER BY clause. 

 

 

 

 

 

 

 

 

You can also sort by a column that is not in the SELECT list. 

Practical exercises. 

1. Output id, surnames, annual salaries, job title of all programmers. 

2. Output id, surnames, annual salary, job title of those programmers whose salaries exceed 

5,000. 

3. Output id, surnames, salaries, job title of those employees whose salaries are in the range from 

4000 to 7000. 

4. Output id, surnames, salaries of those employees whose salaries are below 3000 and more 

than 9000. 

5. Output id, surnames, annual salaries of those employees whose salaries below 10,000. 

6. Output id, surnames, salary of those employees whose salaries are in the range from 4000 to 

7000 using the BETWEEN ... AND command and determine what the difference is between this 

task and No. 5. 

7. Output id, surnames, pay, name of work from id list “144, 102, 200, 205”. 

8. Output id, surnames, pay, name of work not from id list “144, 102, 200, 205”. 

9. Output id, surnames, salary of those employees whose names begin with the letter D. 

10. Output id, surnames, salary of those employees in whose names there is A letter.  

11. Output id, surnames, salary of those employees whose names end with the letter N. 

12. Output id, surnames, salary of all employees sorted by salary 

SELECT last_name, department_id, salary 

FROM   employees 

ORDER BY department_id, salary DESC; 
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13. Output id, surnames, salary of all employees sorting by id in reverse order 


