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Chapter 1. Client/Server Concepts

Almost all examples and exercisesin this study guide use the world database as the sample data set. The
accompanying CD-ROM contains the data for this database and instructions that describe how to create
and populate the database for use with your own MySQL installation.

Question 1:

Isthe following statement true or false?

All of the MySQL client programs and utilities communicate with the MySQL server.

Question 2:

Isthe following statement true or false?

When running a MySQL server under Windows, client programs accessing that server also must run un-
der Windows.

Question 3:
Isthe following statement true?

All MySQL programs read startup options from plain text option files named ny. i ni , ny. cnf, or
. ny. cnf.

Question 4:

Isthe following statement true or false?

A command-line program commonly used to communicate with the server iscalled nysql d.

Question 5:

If you connect to alocal server on a Unix machine using the hostname | ocal host , will the connec-
tion be made using TCP/IP or a Unix socket file? How will the connection be made if you use the local
host's actual name?

Question 6:

Which connection parameters identify you to the MySQL server?

Question 7:

Suppose that you invoke nysql withthe- h | ocal host option.

a.  Will mysqgl establish aconnectionto alocal server or aremote server?
b.  Will nysqgl useaUnix socket file, aWindows named pipe, Windows shared memory, or TCP/IP?

c.  Will mysgl work only for a specific operating system?

Question 8:

Suppose that you invoke nysql withthe-h . option.
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a  Will mysql establish aconnectionto alocal server or aremote server?
b.  Will nysqgl useaUnix socket file, aWindows named pipe, Windows shared memory, or TCP/IP?

c.  Will mysql work only for a specific operating system?

Question 9:

Suppose that you invoke nysql withthe-h 127. 0. 0. 1 option.

a  Will mysqgl establish aconnection to alocal server or aremote server?
b.  Will nysqgl useaUnix socket file, aWindows named pipe, Windows shared memory, or TCP/IP?

c.  Will mysqgl work only for a specific operating system?

Question 10:

Suppose that you invokenysql withthe-h 192. 168. 10. 1 option.

a.  Will mysgl establish aconnection to alocal server or aremote server?
b.  Will nysql useaUnix socket file, aWindows named pipe, Windows shared memory, or TCP/IP?

c. Will mysgl work only for aspecific operating system?

Question 11:

Suppose that you invoke nysql with no command-line options.

a  Will mysgl establish aconnection to alocal server or aremote server?
b.  Will nysqgl useaUnix socket file, aWindows named pipe, Windows shared memory, or TCP/IP?

c.  Will mysgl work only for a specific operating system?

Question 12:

Which of the following statements are true?

a. TheSQL modeis set for the server, so it affects all clients that connect to the server.

b. If you want to set two SQL modes (for example, the STRI CT_ALL_ TABLES and ER-
ROR_FOR _Di VI SI ON_BY_ZEROmoades), you must issuetwo SET sql _nopde statements.

c. Unlessexplicitly declared as global, setting SQL modes affects only the client that sets the modes.

d. SQL modes affect the behavior of the server; for example, they influence the way in which the
server handlesinvalid input data.

e. SQL modes affect the features that the server provides for a client; for example, you could turn
I nnoDB support on and off using SQL modes.
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Answersto Exercises
Answer 1:

False. There are MySQL utilities that don't communicate with the server, but work directly on Myl SAM
table files. Examplesinclude nyi santhk and nryi sanpack.

Answer 2:

False. MySQL can be used in heterogeneous environments. For example, a server running on a Unix
host can be accessed by clients running on Windows machines.

Answer 3:

False. The MySQL server and the client programs and utilities provided by MySQL AB read options
from the my. i ni , my. cnf, and . my. cnf option files, but the MySQL GUI tools (MySQL Query
Browser and MySQL Administrator) provide an interactive interface for specifying options and use their
own XML filesfor storing information such as connection parameters.

Answer 4:

False. The most commonly used command-line program is called mysql , not mysql d. The latter isthe
MySQL server.

Answer 5:

1. A Unix socket file will be used.

2. When using the actual hosthame, TCP/IP will be used.

Answer 6:

--user (or-u)and- - password (or-p).

Answer 7:

nysql -h | ocal host establishes aloca connection. On Unix-like operating systems, the connec-
tion is established through a Unix socket file. Under Windows, the connection is made using TCP/IP.
nysgl -h | ocal host canbeused on any platform.

Answer 8:

nysgl -h . triesto establish alocal connection using shared memory, or, in case this fails, a named
pipe. Shared memory and named pipes are available only under Windows, so the command will work
only on Windows, and only if the server was started with the - -shared-nenmory and -
- enabl e- naned- pi pe options.

Answer 9:

nysql -h 127.0. 0. 1 establishesalocal connection that uses TCP/IP on any operating system.
Answer 10:

A connection to a server running on a machine specified by an IP number will establish a connection via
TCP/IP on any operating system. Whether this is a local or remote connection depends on whether
192. 168. 10. 1 isthe IP number of thelocal host.

Answer 11:
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If no host is specified, the client will try to connect locally. Under Unix, this means it will use a Unix
socket file. Under Windows, it will try to use shared memory first, then a named pipe, and TCF/IP if that
fails. (Shared memory and named pipes will be tried only if the server has been started with these op-
tions.)

Answer 12:
a. Fase That statement would be true only for SQL modes that are set globally, and for clients that
connect after the SQL modes are set.

b. False. If you want to set two SQL modes (for example, set the STRI CT_ALL_TABLES and ER-
ROR_FOR DI VI SI ON_BY_ZEROmodes), you have to set them using one statement, like this:

SET sql _nmpbde = ' STRI CT_ALL_TABLES, ERROR_FOR DI VI SI ON_BY_ZERO ;
c. True. Unless explicitly declared as global, setting SQL modes affects only the client that sets the
modes.

d. True. SQL modes affect the behavior of the server; for example, they influence the way in which
the server handles invalid input data.

e. Fase. SQL modes don't affect the features that the server provides for a client. For example, you
can turn | nnoDB support on and off only at server startup.




Chapter 2. The nysqgl Client Program

Almost all examples and exercisesin this study guide use the world database as the sample data set. The
accompanying CD-ROM contains the data for this database and instructions that describe how to create
and populate the database for use with your own MySQL installation.

Question 1:

You want to execute a number of prewritten queries using the MySQL server running on the host
db. myexanpl e. com Your mysgl username is j uan and you want to be prompted for your pass-
word. The prewritten queries are stored in the file / t np/ queri es. sql and you want wor | d to be
the default database. What command do you issue?

Question 2:

Having connected to a server with the nysql client program, you want to run a query and display its
output vertically. What statement terminator do you use to end the query?

Question 3:

Using nysql , you're about to enter a record into a table that has only one column. You've typed | N-
SERT INTO tbhl VALUES ('teststring and pressed Enter. Now the prompt looks like this:
' >. What do you enter to perform the following operations?

a.  Sendavalid query to the server

b. Cancel the query

Question 4:

In an interactive session using nysql , you want to insert records into atablein the t est database us-
ing a text file containing | NSERT statements. The fileisnamed t bl _i nport. sql andresidesin/
t np. What command do you use to process the file in the following ways?

a  Withinthenysql session

b. From the shell (command line) of your operating system

c. Inbatch mode so that the fileis fully processed even if errors occur

Question 5:

You're in the process of entering along SQL statement in nysql and you decide not to send it to the
server. What do you type to cancel the statement?

Question 6:

Which of the following commands will display help for the SHOWstatement?

1. Fromthecommand line issuenmysql -e 'help show .

2. From the command line, start nysql , and thenissuehel p show.
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3. From the command line, issuenysql adrmin -e 'hel p show .
4. From the command line, issuenysqgl adm n - - hel p show.

5. From the command line, issue mysql show show..

Answers to Exercises
Answer 1:

shel I > mysgl -h db.exanple.com-p -u juan world < /tnp/queries.sql

Answer 2:
Use the\ Gsequenceto display query output in vertical format.

Answer 3:

a. Onepossibilityis');

b.  Another isto use the clear-statement sequence: ' \ ¢

The ' > prompt indicates that you began a single-quoted string but haven't finished it. Thus, you must
enter the terminating single quote to finish the string regardiess of whether you then want to enter the

rest of the query or enter the clear-statement command.

Answer 4:

a.  Toprocessthefile withinthemysql session, use the SOURCE command:
mysqgl > SOURCE /tnp/tbl _inport.sql;
The semicolon is optional for this command. If t est isn't the default database, you must first issue
aUSEt est statement before processing the file.

b. To process the file from the shell of the operating system, invoke nmysql and direct it to read from
thefile:

shel | > nysql test < /tnp/thbl _inport. sql

Y ou might also have to specify options for hostname, username, and password.
c. Toprocessafile completely even if errors occur, invoke nysql withthe- - f or ce option:

shel | > nysql --force test < /tnp/tbl _inport.sql

Answer 5:
To cancel astatement that you are entering, use the\ ¢ sequence.

Answer 6:
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The following commands will display help on the SHOWstatement:

1. Fromthecommandline, issuenmysql -e 'hel p show .

2. From the command line, start nysql , and then issuehel p show.




Chapter 3. MySQL Query Browser

Almost all examples and exercisesin this study guide use the world database as the sample data set. The
accompanying CD-ROM contains the data for this database and instructions that describe how to create
and populate the database for use with your own MySQL installation.

Question 1:

Which of these tasks can be performed by both MySQL Administrator and MySQL Query Browser?

a.  Create databases (schemas)
b. Createtables

c. Modify table records

Question 2:

How do you create aview using MySQL Query Browser?

Question 3:

What methods can you use to create a query in MySQL Query Browser?
Question 4:

What is required for MySQL Query Browser to be ableto join | nnoDB tables automatically?
Question 5:

What is the default database (schema)?

Question 6:

How many ways can you execute a query?

Question 7:

What is required to edit aresult set?

Question 8:

What different ways can you use to divide up the result area?

Question 9:

What does splitting the result area allow you to do?

Question 10:

In MySQL Query Browser, how can you search aresult set?

Question 11:

Can you edit a table's structure (columns, indexes, and so forth) in MySQL Query Browser, or do you
have to switch to MySQL Administrator to do this?

10
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Question 12:

MySQL Query Browser stores connection profiles in a file named
nysgl Xx_user _connecti ons. xm . Which statements about thisfile are true?

a.  Thefile stores connection profiles for MySQL Query Browser only.

b. Thefileis platform-specific, but you may copy it (for example, from one Windows machine to an-
other Windows machine).

c. You can edit the file's contents only in the Connection dial og.

d. You can edit the file's contents in the connection editor.

Question 13:

Which statements about the Options dialog are true?

a. You can configure MySQL Query Browser-specific options using the Options dialog in MySQL
Administrator, and the other way around.

b.  You can manage connection profiles for MySQL Query Browser and for MySQL Administrator in
the Options dialog of either tool.

c. You can configure the MySQL Table Editor that is used by both tools in the Options dialog of
either tool.

Answers to Exercises

Answer 1:

Both tools can create databases (schemas) and tables, but only MySQL Query Browser can modify table
records.

Answer 2:

To create aview, use either of these methods:

» Enter aCREATE VI EWstatement and click Execut e.

» Create a SELECT query, executeit, and click the Cr eat e Vi ewbutton.

Answer 3:

To create aquery, you can use any of these methods:

» Enter the query directly into the query area.
» Double-click on atableto create a SELECT * query in the query area.

» Click and drag a table to the query area, selecting the type of statement to create (Select, Join, Left
Join, Insert, Delete).
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Answer 4:

The tables must have aforeign key relationship.

Answer 5:

It is the database (schema) against which all queries are applied.
Answer 6:

Y ou can execute a query using any of these methods:

» Use keyboard shortcuts (for example, Ct r | +E).
» Click the Execut e hutton.

» Choose an execution option from the Query menu.

Answer 7:

» Theresult set must have been retrieved from a single table, and the table must have a primary key.

* Youmust click the Edi t button in the result area.

Answer 8:

* You can add anew tab to use for displaying query results.
e You can split anindividua tab vertically.

* You can split an individual tab horizontally.

Answer 9:

You may compare results that are, for example, displayed in the left and right halves of the result area,
by clicking the Conpar e button, or you could perform a master-detail analysis.

Answer 10:

The Search and Replace dialogs can be accessed by clicking the Sear ch button below the result area.
Any results can be searched, such as results selected from single tables, joined tables, or views.

Answer 11:

Both MySQL Administrator and MySQL Query Browser provide access to the MySQL Table Editor,
which allows you to edit a table's structure. In MySQL Query Browser, right-click on a table name in
the schema (database) browser and select Edi t Tabl e.

Answer 12:

Only the last statement is true. Connection profiles stored inthenysql x_user _connecti ons. xm

file are shared among various MySQL tools; for example, MySQL Administrator uses the same inform-
ation. The information is stored in plain text (in XML format) and can therefore be used by any MySQL
Query Browser (or MySQL Administrator) installation, independent of the operating system. The file's

12
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contents can be edited using a plain text editor, in the Connection dialog, or in the connection editor.
Answer 13:

The Browser section appears only when you are running MySQL Query Browser, and the Administrator
section appears only when you are running MySQL Administrator. Thus, you cannot configure MySQL
Query Brower-specific options in MySQL Administrator, or the other way around. The other two state-
ments are true.

13



Chapter 4. MySQL Connectors

Almost all examples and exercisesin this study guide use the world database as the sample data set. The
accompanying CD-ROM contains the data for this database and instructions that describe how to create
and populate the database for use with your own MySQL installation.

Question 1:

Where does MySQL Connector/ODBC have to be installed?

a.  Connector/ODBC must be installed on every client host where programs run that should use that

connector.

b. Connector/ODBC has to be installed on the server host only. This will make it available for al cli-
ents connection from remote hosts.

c. Connector/ODBC hasto be installed both on the server host and on all client hosts.

Question 2:

Which of the following statementsiis true?

a.  MySQL Connectors are available for al operating systems that MySQL supports.

b. MySQL Connectors are shipped together with MySQL server distributions.

c. MySQL Connectors are shipped with the MySQL GUI tools.

d. MySQL Connectors are shipped separately from MySQL server distributions by MySQL AB.

e.  MySQL Connectors are shipped separately from MySQL server distributions by third parties.

Question 3:
Is the following statement true? MySQL Connector/NET runs on Windows only.
Question 4:

Is the following statement true? All MySQL Connectors are based on MySQL's C APl and are imple-
mented using the MySQL C client library.

Question 5:

Is the following statement true? Like all other MySQL programs, MySQL Connectors are written in C.
Answer s to Exercises

Answer 1:

MySQL Connector/ODBC must be installed on every client host where programs run that should use
that connector. It must be installed on the server host only if there are programs running on the server

host that should connect to the server using Connector/ODBC, because in that case the server host is
also the client host.

14
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Answer 2:
MySQL Connectors are shipped separately from MySQL server distributions by MySQL AB.
Answer 3:

MySQL Connector/NET runs on every platform that implements the .NET framework. Besides Win-
dows, thisincludes Linux systems on which Mono isinstalled.

Answer 4:

False. MySQL Connector/NET and Connector/J are examples of connectors that do not use C client lib-
rary but implement the client/server protocol directly.

Answer 5:

False. For example, MySQL Connector/NET is written in C#, and MySQL Connector/J is written in
Java.

15



Chapter 5. Data Types

Almost all examples and exercisesin this study guide use the world database as the sample data set. The
accompanying CD-ROM contains the data for this database and instructions that describe how to create
and populate the database for use with your own MySQL installation.

Question 1:

If you want to store monetary values (for example, values representing U.S. dollar-and-cent amounts
such as $48.99), which data type should you use to avoid rounding errors?

Question 2:

Which data type is more space-efficient: CHAR( 100) or VARCHAR( 100) ?
Question 3:

How do you make a CHAR or VARCHAR column case sensitive?

Question 4:

What's the difference between a string value that consists of characters and a string value that consists of
bytes?

Question 5:

In atable popul ati on, you want to store the number of inhabitants of cities. Storage space is at a
premium. Y ou expect the maximum population to be 15,000,000 for a city. Which data type (and de-
sired column attributes) would you use? What's the storage requirement for this data type?

Question 6:

In atable user , you have a comment column to store remarks. For each remark, you want to be able to
store up to 2,000 characters. What data type would you use, and what's the storage requirement for each
row if the average remark is 300 characters long?

Question 7:

You have atable in which you want to store birthdays of historical persons, and you decide to use the
DATE data type to store the information. What's the earliest birthday you can store?

Question 8:
Y ou perform the following | NSERT operations on table dat et est , which has a single DATE column

called d with adefault value of NULL:

| NSERT | NTO dat et est VALUES (' 10-02-08');

| NSERT | NTO dat et est VALUES (' 69-12-31");

| NSERT | NTO dat et est VALUES (' 70-01-01');

What data value will actually be stored in the table for each statement? Provide a short explanation.
(Hint: Thisisindependent from the SQL mode.)

Question 9:

16
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You perform the following | NSERT operation on table dat et est , which has a single DATE column
called d with adefault value of NULL:

| NSERT | NTO dat et est VALUES (' 12:00:00");

What data value will actually be stored in the table? Provide a short explanation.
Question 10:

What are the advantages of floating-point over fixed-point data types?

a.  Floating-point types can be processed using the processor's native binary format.
b. Floating-point types can be processed faster.
c. Floating-point types aren't subject to rounding errors, whereas fixed-point data types are.

d. Floating-point types always take |ess storage space than fixed-point data types.

Question 11:
Consider this column declaration:

bit _colum BIT(4)
Which of the following statements are true?

a. The storage requirement is 4 bytes per value.
b. The storage requirement is approximately 1 byte per value.
c. Therangeof valuesisO to 15.

d. therangeof valuesisO to4.

Question 12:

What's the storage requirement of a CHAR( 10) column?

Question 13:

The ut f 8 character set has a variable storage requirement per character, depending on what character it
is. Characters may take between one and three bytes. Does this mean that a CHAR( 10) column has a
variable length (in bytes) if its character setisut f 87

Question 14:

Arethe following statements true? The character set of a column is determined by the character set of its
table. The same holds for its collation.

Question 15:

If acolumn's collation is case sensitive, does this mean it's also accent sensitive?

17
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Question 16:

Is the following statement true? Comparisons for binary strings are the same as comparisons for non-
binary strings that use a binary collation.

Question 17:

What's the maximum length of a VARCHAR column?

a 255 characters
b. 255 bytes
c. 65,535 characters (or afew less due to internal restrictions)

d. 65,535 bytes (or afew less due to internal restrictions)

Question 18:

Which statements are true?

a Tl MESTAMP values are displayed in the same format as DATET| ME values.
b. TI MESTAVP valuesaredisplayedin' YYYY- MM DD hh: mm ss' format.
c. TI MESTAMP values are stored using the server's local time zone.

d. Lega TI MESTAMP values range from the beginning of the year 1970 (UTC) to a date in the year
2037.

Question 19:

CREATE TABLE tinmestanptestl (tsl TIMESTAMP, i | NT) will create atable that has
the same TI MESTAMP behavior for its first column as in MySQL versions prior to 4.1. What's that be-
havior, and how would you declare t s1 explicitly to have that behavior for versions of MySQL from
4.1 on?

Question 20:
Assume that you've just created this table:
CREATE TABLE ti nest anpt est
tsl TI MESTAMP DEFAULT CURRENT_TI MESTAMP ON UPDATE CURRENT_TI MESTAMP,
i | NT
)
When you look at its structure, you will notice that the TI MESTAMP column is declared NOT NULL.
What happensiif you insert these records:
nysql > | NSERT | NTO ti mest anpt est SET ts1=NULL, i=10;

nmysqgl > I NSERT | NTO ti nestanptest SET ts1=0, i=11;
nmysqgl > I NSERT | NTO ti nestanptest SET tsl="', i=12;

Question 21.

18
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MySQL will make context-specific data type conversions not only when working with column values,
but also when working with functions and operators that expect specific data types. For example, the
CONCAT() function expects data of a string type, whereas the + operator expects data of a numeric
type. What value will result from the following operation? Give a short explanation.

SELECT CONCAT(1, 1+1);

Question 22;
What's the largest value you can storeina Tl NYI NT( 2) column?
Question 23:

What data types would you choose for a table that contains pictures with a maximum data length of
10MB, and remarks with a maximum length of 250 characters?

Question 24:
How much spaceis required to store avalue that is 2,000 byteslong in a BLOB column?
Question 25:

How would you perform the following operations? Check what the server and the client time zones are,
change the client's time zone to Berlin (+1), then check again what the client zone settingsiis.

Question 26:
Consider the following session listing:

nysql > CREATE TABLE ts tz test (ts TIMESTAMP);
Query OK, 0 rows affected (0.01 sec)

|
L +
1 rowin set (0.06 sec)

Query OK, 1 row affected (0.00 sec)
nysql > SELECT ts FROMts tz test;

oo +
| ts |
oo +
| 2005-05-25 16: 30: 34
P +

1 rowin set (0.00 sec)

nysqgl > SET tinme_zone = '+05:00';
Query OK, 0 rows affected (0.00 sec)

nmysqgl > SELECT ts FROMts tz test;

oo +
| ts |
g +
| 2005-05-25 20: 30: 34
i +

1 rowin set (0.00 sec)

19
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What's the explanation for the change in the displayed value that occurs after changing the session time
zone setting?

a.  When changing the session time zone, the server changes the value stored in thet s column accord-
ingly; thiswould also have happened if you had changed the global time zone.

b. When changing the session time zone, the server changes the value stored in thet s column accord-
ingly; this would not have happened if you had changed the global time zone.

c. When changing the session time zone, the server converts the display (but not the value stored in
the t s column) accordingly; this would also have happened if you had changed the global time
zone.

d. When changing the session time zone, the server converts the display (but not the value stored in
the t s column) accordingly; this would not have happened if you had changed the global time
zone.

Question 27:

Thetable myaut o looks like this:

Fomm oo e g +--o oo R o +
| Field | Type | Null | Key | Default | Extra |
B —— e g +- - - - B S —— oo - - +
| id | int(11) | NO | PRI | NULL | auto_increnment |
B S —— B S [ S +- - - - [ S oo o - +

No records have been inserted into the table so far. Now, avalue isinserted like this:

nysql > I NSERT | NTO nyauto (id) VALUES (NULL);

Which SQL function would you use to retrieve the last inserted value for i d and what would be that
value? When you invoke this function over and over again without inserting new values, and some other
user on another connection inserts new rows into the table, what would your function call return?

Question 28:

Thetablecl i pt est hasthe following columns and rows:

nysql > DESCRI BE cl i ptest;
+

TSy S R +--o oo R Fomm e +
| Field | Type | Null | Key | Default | Extra |
Fomm e - B S Hom e - - +-- - - - B R Fomm - - +
| number | int(11) | YES | | NULL | |
| string | varchar(255) | YES | | NULL | |
Fomm - o - Fom e oo - [ S — Fomm e oo - . +
nmysqgl > SELECT * FROM cli pt est;

TR o m m e e e e e e e e e e e e e e oo +

| nunber | string |
T o m e e e e e e e e e e e e e maa oo +

| 1000000 | The Hitchhiker's Guide to the Gal axy |

| NULL | NULL |
Fomm e e e o m m e e e e e e e e e e e ee e eaao o +
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The table structure is modified with this statement:
nysql > ALTER TABLE cl i pt est
-> MODI FY nunber TI NYI NT UNSI GNED NOT NULL,

-> MODIFY string TINYINT UNSI GNED NOT NULL
>

What will the table datalook like afterward? Assume that strict SQL mode is not enabled.
Question 29:

Will the following statement work?

nysql > CREATE TABLE nul | test (
-> testl INT NOT NULL,
-> test2 INT NULL,
-> test3 I NT NOT NULL DEFAULT 123,
-> test4 | NT NULL DEFAULT 456
-> )'
Question 30:

Isit possible to store NULL valuesin a TI MESTAMP column? If so, how do you define the column to al-
low this?

Question 31
What is the effect of specifying a default value of CURRENT _TI MESTAMP for a Tl MESTAMP column?
Question 32

What is the effect of specifying the ON UPDATE CURRENT_TI MESTANP attribute for a TI MESTAMP
column?

Question 33:

Explain how you would go about creating and maintaining two TI MESTAMP columns named cr eat ed

and updat ed that meet the following requirements:

e Boththecr eat ed and updat ed columns are set to the current time when arecord is created.

» Theupdat ed column (but not thecr eat ed column) is set to the current time whenever the record
is updated.

Question 34:

John is sitting in London, and connects to the company's MySQL server. The server's global time zoneis
the same as John's, namely ' +00: 00" (UTC). John executes the following statement:

nysqgl > SELECT * FROM ti nest anps;
g +

| 2005-03-27 13:30:00 |
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Fom e e e e ek +
1 rowin set (0.00 sec)

Lydiaisworking in New Y ork, where the time zone is five hours behind London. She wants to connect
to the same server and see the contents of the same table, but adjusted for her own time zone. What
statements does Lydia need to execute?

Question 35:

Johnisusingati me_zone setting of ' +00: 00" . Heretrieves a TI MESTAMP value with the follow-
ing result;

nysqgl > SELECT * FROM ti nest anps;
+

o e e e e e e e e e e

| ts |
o +
| 2005-04-02 06:45:00 |
o +

1 rowin set (0.00 sec)

Lydia connects to the same server, adjusts her time zone, and retrieves the same TI MESTANMP value:
nysql > SET time_zone = '-05:00";

nysql > SELECT * FROM ti nest anps;

What value will Lydia see?

a '2005-04-02 01:45:00
b. '2005-04-02 06:45: 00
c. '2005-04-02 11:45:00

Question 36:

Look at these multiple-row insert operations, where the first one fails but the second one succeeds with a
warning when the data values are given in the opposite order:

nmysqgl > I NSERT | NTO string_test VALUES

-> ('far too long for this colum'), (' OK')
ERROR 1406 (22001): Data too long for colum '
nysql > I NSERT | NTO string_test VALUES

-> ("K'),('far too long for this colum');
Query OK, 2 rows affected, 1 warning (0.00 sec)
Records: 2 Duplicates: 0 Warnings: 1

f' at row 1

Which SQL mode has been enabled, and what kind of table type was used?
Question 37:

What will the contents of tablet est _i be after the following operations?

nysql > CREATE TABLE test i
-> (cl INT(4) UNSIGNED, c2 |INT(4) UNSIGNED ZERCFILL);
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Query OK, 0 rows affected (0.01 sec)

nysqgl > INSERT INTO test i (cl, c2)

-> VALUES (1,1), (10000, 10000);
Query OK, 2 rows affected (0.00 sec)
Records: 2 Duplicates: 0 Wrnings: O

Question 38:

Here's the structure of a table t ypet est with three columns (nunber, st ri ng, and dat es). As-
sume the server isrunning in MySQL's “forgiving” SQL mode.

Ty oy S R +-- - - - T R R +
| Field | Type | Null | Key | Default | Extra |
Fom e - T S R +o- o - - Fom e - Fom o +
| nunmber | tinyint(3) unsigned | YES | | NULL | |
| string | char(5) | YES | | NULL | |
| dates | date | YES | | NULL | |
Fomm e - o Hom e - - +-- - - - B R Fomm - - +

Y ou perform the following | NSERT operation on tablet ypet est :
I NSERT | NTO typetest VALUES (1, 22, 333);

What data values will actually be stored in the table? Provide a short explanation.
Question 39:

Here's the structure of a table t ypet est with three columns (nurber, st ri ng, and dat es). As
sume the server isrunning in MySQL's “forgiving” SQL mode.

Ty S +----- Fomm oo oo - Fo-m oo - +
| Field | Type | Null | Key | Default | Extra |
B S oo e e e e oo oo - [ +- - - - B S —— B —— +
| number | tinyint(3) unsigned | YES | | NULL | |
| string | char(5) | YES | | NULL | |
| dates | date | YES | | NULL | |
B Fo o m e e e e e e e o e o [ F-- - - B U B S, +

Y ou perform the following | NSERT operation on tablet ypet est :
I NSERT | NTO typetest VALUES (1000, "' yoodoo','999-12-31");

What data values will actually be stored in the table? Provide a short explanation.
Question 40:

Here's the structure of a table t ypet est with three columns (nunber, st ri ng, and dat es). As
sume the server isrunning in MySQL's “forgiving” SQL mode.

| Field | Type | Null | Key | Default | Extra |
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E Fom e e e e ek Fom oo R U R +
| nunmber | tinyint(3) unsigned | YES | | NULL | |
| string | char(5) | YES | | NULL | |
| dates | date | YES | | NULL | |
Fomm e - o Hom e - - +-- - - - B R Fomm - - +

Y ou perform the following | NSERT operation on tablet ypet est :
| NSERT | NTO typetest VALUES (NULL, NULL, NULL);

What data values will actually be stored in the table? Provide a short explanation.
Question 41.

Here's the structure of a table t ypet est with three columns (nurber, st ri ng, and dat es). As
sume the server isrunning in MySQL's “forgiving” SQL mode.

Ty S +----- Fomm oo oo - Fo-m oo - +
| Field | Type | Null | Key | Default | Extra |
B S oo e e e e oo oo - [ +- - - - B S —— B —— +
| number | tinyint(3) unsigned | YES | | NULL | |
| string | char(5) | YES | | NULL | |
| dates | date | YES | | NULL | |
B Fo o m e e e e e e e o e o [ F-- - - B U B S, +

Y ou perform the following | NSERT operation on tablet ypet est :
| NSERT | NTO typetest VALUES ('string' ,5+5,"'string');

What data values will actually be stored in the table? Provide a short explanation.
Question 42:

Here's the structure of a table t ypet est with three columns (nunber, st ri ng, and dat es). As
sume the server isrunning in MySQL's “forgiving” SQL mode.

Ty tomm - - +-- - - - E R Fomm - +
| Field | Type | Null | Key | Default | Extra |
Fomm e o - Fom e e e e e e - - [ S - Fomm e e oo Fomm e - - +
| nunmber | tinyint(3) unsigned | YES | | NULL | |
| string | char(5) | YES | | NULL | |
| dates | date | YES | | NULL | |
S e S : R R RCIppR R RS +

Y ou perform the following | NSERT operation on tablet ypet est :
| NSERT | NTO typetest VALUES (-1,-1,'2000-02-32");

What data values will actually be stored in the table? Provide a short explanation.
Question 43:

Isthe following statement true? Each character set has exactly one collation.
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Question 44:

What's the maximum length of a VARBI NARY column?

a 255 characters
b. 255 bytes
c. 65,535 characters (or afew less due to internal restrictions)

d. 65,535 bytes (or afew less due to internal restrictions)

Question 45;

MySQL represents date values in ' YYYY- M DD format and time values in ' hh: nm ss' format.
How can you change the display of date and time values?

Question 46:

Assume that you've just created this table:

CREATE TABLE ti nest anpt est

tsl TI MESTAMP DEFAULT CURRENT Tl MESTAMP ON UPDATE CURRENT Tl MESTAMP,
i I NT
)

When you look at its structure, you will notice that the TI MESTAMP column is declared NOT NULL.
How can you insert NULL into the TI MESTAMP column?
Question 47:

Here's the structure of the table dat et i et est with one column (dt ), which will be used for the next
six questions. Assume that the SQL mode has no input data restrictions enabl ed.

----------------- L
| Field | Type | Null |
e N N +
| dt | datetine | YES |
B - B SR +o- - - - - +

Y ou perform the following | NSERT operation on table dat et i net est :
| NSERT | NTO dat eti netest VALUES (NULL);

What data value will actually be stored in the DATETI ME column? Provide a short explanation.
Question 48:

Y ou perform the following | NSERT operation on table dat et i net est :

| NSERT | NTO dateti metest VALUES ('string');
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What data value will actualy be stored in the DATETI ME column? Provide a short explanation.
(Reminder: The table has one column. dt isa DATETI ME column that allows NULL values.)

Question 49:;

Y ou perform the following | NSERT operation on tabledat et i met est :

| NSERT | NTO dat eti netest VALUES (200202082139);

What data value will actually be stored in the DATETI ME columns? Provide a short explanation.
(Reminder: The table has one column. dt isa DATETI ME column that allows NULL values.)

Question 50:

Y ou perform the following | NSERT operation on table dat et i net est :

I NSERT | NTO dat eti metest VALUES (20020208213900);

What data value will actually be stored in the DATETI ME columns? Provide a short explanation.
(Reminder: The table has one column. dt isa DATETI ME column that allows NULL values.)

Question 51

Y ou perform the following | NSERT operation on table dat et i net est :

| NSERT | NTO dat eti met est VALUES (' 2002-02-31 23:59:59");

What data value will actualy be stored in the DATETI ME columns? Provide a short explanation.
(Reminder: The table has one column. dt isa DATETI ME column that allows NULL values.)

Question 52:

Y ou perform the following | NSERT operation on table dat et i net est :

I NSERT | NTO dat eti met est VALUES (' 2002- 02-28 23:59: 60");

What data value will actualy be stored in the DATETI ME columns? Provide a short explanation.
(Reminder: The table has one column. dt isa DATETI ME column that allows NULL values.)

Question 53:

Based on MySQL's capability for making context-specific data type conversions when working with
functions and operators, what value will result from the following operation? Give a short explanation.

SELECT CONCAT(NULL, ' Lennart');

Question 54:

Based on MySQL's capability for making context-specific data type conversions when working with
functions and operators, what value will result from the following operation? Give a short explanation.

SELECT CONCAT(1,' plus ',1,' equals ',2);

Question 55:
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Based on MySQL's capability for making context-specific data type conversions when working with
functions and operators, what value will result from the following operation? Give a short explanation.

SELECT 1 + 1 + ' equals 2';

Question 56:

Based on MySQL's capability for making context-specific data type conversions when working with
functions and operators, what value will result from the following operation? Give a short explanation.

SELECT 1 + 1 + '1.1 equals GUESS!';

Question 57:

Based on MySQL's capability for making context-specific data type conversions when working with
functions and operators, what value will result from the following operation? Give a short explanation.

SELECT 1 + NULL;

Question 58:

Here's the structure of a table cont i nent that has only one column (nane, which stores names of
continents). This table will be used for the next seven questions. Assume that the SQL mode has no in-
put data restrictions enabl ed.

nmysqgl > DESCRI BE conti nent\ G

khkkhkhkkhhkhkhkhkhkhhhdhhkhkhkhkrkkk kk k% 1 row khkkhkhkkhhkhkhkhkhhhhdrhkhkhkhkrkkkk kk*
Fiel d: name
Type: enun(' Africa','Anerica',' Antarctica',' Asia',' Australia','Europe')
Nul I: YES
Key:
Def aul t: NULL
Extra:

What string value will be stored by the following | NSERT operation? What integer value will be stored
internally?

| NSERT | NTO conti nent VALUES (' Africa');

Question 59:

Recadll that table cont i nent has only one column (narne, with a data type of ENUM) that stores names
of continents, with NULL values allowed. A DESCRI BE of the table shows the following (partial data

only):
Fi el d: name
Type: enun(' Africa','Anerica',' Antarctica',' Asia',' Australia','Europe')
What string value will be stored by the following | NSERT operation? What integer value will be stored

internally?

I NSERT | NTO conti nent VALUES (' Europa');
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Question 60:

Recall that table cont i nent has only one column (narre, with a data type of ENUM) that stores names
of continents, with NULL values allowed. A DESCRI BE of the table shows the following (partial data

only):
Fi el d: name
Type: enun(' Africa','Anerica',' Antarctica',' Asia',' Australia','Europe')
What string value will be stored by the following | NSERT operation? What integer value will be stored

internally?

I NSERT | NTO continent VALUES ('');

Question 61

Recall that table cont i nent has only one column (narne, with a data type of ENUM) that stores names
of continents, with NULL values allowed. A DESCRI BE of the table shows the following (partial data

only):
Fi el d: name
Type: enun(' Africa','Anerica',' Antarctica',' Asia',' Australia','Europe')
What string value will be stored by the following | NSERT operation? What integer value will be stored

internally?

I NSERT | NTO conti nent VALUES (0);

Question 62:

Recadll that table cont i nent has only one column (narne, with a data type of ENUM) that stores names
of continents, with NULL values allowed. A DESCRI BE of the table shows the following (partial data

only):
Fi el d: name
Type: enun(' Africa','Anerica',' Antarctica',' Asia',' Australia','Europe')
What string value will be stored by the following | NSERT operation? What integer value will be stored

internally?

I NSERT | NTO conti nent VALUES (1);

Question 63:

Recadll that table cont i nent has only one column (narne, with a data type of ENUM) that stores names
of continents, with NULL values alowed. A DESCRI BE of the table shows the following (partial data

only):
Fi el d: name
Type: enun(' Africa','Anerica',' Antarctica',' Asia',' Australia','Europe')

What string value will be stored by the following | NSERT operation? What integer value will be stored
internally?
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| NSERT | NTO continent VALUES ('1');

Question 64:

Recadll that table cont i nent has only one column (narre, with a data type of ENUM) that stores names
of continents, with NULL values allowed. A DESCRI BE of the table shows the following (partial data
only):

Fiel d: name
Type: enun(' Africa','Anerica',' Antarctica',' Asia',' Australia','Europe')

What string value will be stored by the following | NSERT operation? What integer value will be stored
internally?

I NSERT | NTO conti nent VALUES ( NULL);

Question 65:

The following CREATE TABLE statement shows the definition for table def aul t s, which will be
used for the next seven questions.

nysql > CREATE TABLE defaults (
-> id INT UNSI GNED NOT NULL UNI QUE,
-> col 1 I NT NULL,
-> col 2 INT NOT NULL,
-> col 3 I NT DEFAULT 42,
-> col 4 CHAR(5) NULL,
-> col5 CHAR(5) NOT NULL,
-> col 6 CHAR(5) DEFAULT 'yoo',
-> col 7 TEXT NULL,
-> col 8 TEXT NOT NULL,
-> col9 TIME NOT NULL,
-> col 10 DATE NULL,
-> col 11 DATE NOT NULL,
-> col 12 DATE DEFAULT ' 2002-02-08',
-> col 13 ENUM ' doo', 'yo0'),
-> col 14 SET(' bl abla','yooyoo'),
-> col 15 ENUM ' doo',"'yoo') NOT NULL,
-> col 16 SET(' bl abla','yooyoo') NOT NULL
->);

What's the effect on the other columns with an | NT data type if you issue the following | NSERT state-
ment? Why?

nysqgl > I NSERT | NTO defaults (id) VALUES (1);

Question 66:

Refer to the definition of the def aul t s table, shown in the previous question. What's the effect on the
columns with a CHAR data type if you issue this| NSERT statement? Why?

nysqgl > I NSERT | NTO defaults (id) VALUES (1);

Question 67:
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Refer to the definition of the def aul t s table, shown two questions earlier. What's the effect on the
columns with a TEXT datatype if you issue this| NSERT statement? Why?

nysqgl > I NSERT | NTO defaults (id) VALUES (1);

Reminder: Tabledef aul t s hastwo TEXT columns, shown in this partial table definition:

nysql > CREATE TABLE defaults (
-> id INT UNSI GNED NOT NULL UNI QUE,
-> L
-> col 7 TEXT NULL,
-> col 8 TEXT NOT NULL,
-> .o
-> )

Question 68:

Refer to the definition of the def aul t s table, shown three questions earlier. What's the effect on the
columnswith aTl ME datatype if you issue this| NSERT statement? Why?

mysql > | NSERT | NTO defaults (id) VALUES (1);

Reminder: Tabledef aul t s hasone Tl ME column, shown in this partial table definition:

nysql > CREATE TABLE defaults (
-> id INT UNSI GNED NOT NULL UNI QUE,

-> col9 TIME NOT NULL,

Question 69:

Refer to the definition of the def aul t s table, shown four questions earlier. What's the effect on the
columns with a DATE data type if you issue this| NSERT statement? Why?

nysqgl > I NSERT | NTO defaults (id) VALUES (1);

Reminder: Table def aul t s hasthree DATE columns, shown in this partial table definition:

nysqgl > CREATE TABLE defaults (
-> id INT UNSI GNED NOT NULL UNI QUE,
-> L L.
-> col 10 DATE NULL,
-> col 11 DATE NOT NULL,
-> col 12 DATE DEFAULT ' 2002-02-08',
-> L.

-> )

Question 70:

Refer to the definition of the def aul t s table, shown five questions earlier. What's the effect on the
columns with an ENUMdata type if you issue this| NSERT statement? Why?
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nysql > | NSERT | NTO defaul ts (id) VALUES (1);

Reminder: Tabledef aul t s hastwo ENUMcolumns, shown in this partial table definition:

nmysql > CREATE TABLE defaults (
-> id INT UNSI GNED NOT NULL UNI QUE,
-> L.
-> col 13 ENUM ' doo', 'yoo0'),
-> col 15 ENUM ' doo','yoo') NOT NULL,
-> .o

-> )

Question 71.

Refer to the definition of the def aul t s table, shown six questions earlier. What's the effect on the
columns with aSET datatypeif you issue this| NSERT statement? Why?

nysqgl > I NSERT | NTO defaults (id) VALUES (1);

Reminder: Table def aul t s hastwo SET columns, shown in this partial table definition:

nysqgl > CREATE TABLE defaults (
-> id INT UNSI GNED NOT NULL UNI QUE,
-> L L.
-> col 14 SET(' bl abla', ' yooyoo'),
-> col 16 SET(' bl abla','yooyoo') NOT NULL
-> L L.
-> )

Question 72:

Thetablemyt i ny hasthe following structure:

nysqgl > DESCRI BE nyti ny;

tomm - SR tom e - - +-- - - - E R SRS +
| Field | Type | Null | Key | Default | Extra |
Fomm e - - Fom e o [ S - Fomm e e oo o e o - +
| id | tinyint(4) | NO | PR | NULL | auto_increnent |
Feemaaan I E Foemnn I . +

An application attempting to insert data with a program loop issues the following statement during every
iteration of the loop:

I NSERT | NTO nytiny (id) VALUES (NULL);

How many times will thisloop run without error? When an error occurs, what is the reason?
Answersto Exercises
Answer 1:

DECI MAL
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Answer 2:

CHAR( 100) stores 100 characters for every record, whereas VARCHAR( 100) stores only the number
of characters actually inserted, plus one byte to store the length of the entry. This means that
VARCHAR( 100) is normally more space-efficient. However, in the special case that you consistently
insert 100-character values into the column, CHAR( 100) is more space-efficient because the length
byte used by VARCHAR to store the length of the entry is unneeded.

Answer 3:

By using a case-sensitive collation when specifying the column; for example, codeNanme CHAR( 10)
COLLATE | atinl_general _cs.

Answer 4:

Non-binary values are sequences of characters that have a character set and collation. Binary values are
seguences of arbitrary bytes that have no character set or collation. Characters might require one or more
bytes each to store, whereas byte values require only a single byte each.

Answer 5:

MEDI UM NT UNSI GNED can hold numbers up to 16,777,215. The UNSI GNED attribute ensures that
you don't store negative numbers by accident. Without UNSI GNED, the maximum positive number
would only be 8,388,607. The storage requirement is 3 bytes per value.

Answer 6:

You could use either VARCHAR( 2000) or TEXT. The latter can hold up to 65,535 characters; for a
300-character remark, the storage requirement is 300 characters plus 2 bytes to store the actual length of
the entry. If you use VARCHAR( 2000) instead, the storage requirement is the same, but if your tableis
aMy| SAMtable and contains many large columns, you might encounter a table type limitation, in which
caseyou'll get an error like this:

ERROR 1118 (42000): Row size too |arge. The nmaxi mumrow size for the

used table type, not counting BLOBs, is 65535. You have to change sone
colums to TEXT or BLOBs

As the error message indicates, the table type limitation does not apply to TEXT columns, so these are a
bit more flexible.

Answer 7:

' 1000- 01- 01' (January 1, 1000) isthe earliest date that can be stored in a DATE column. Y ou might
be able to store earlier dates, but doing so isn't recommended because unexpected results from date oper-
ations might result.

Answer 8:

If adate is entered with atwo-digit year value, MySQL converts it to a date between' 1970- 01- 01'
and' 2069- 12- 31" . For each of the three examples, then, the results are as follows:

a Thevaueinsertedis' 2010- 02- 08" .

b. Thevaueinsertedis' 2069- 12- 31" .

c. Thevaueinsertedis' 1970-01-01" .
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Answer 9:

The answer depends on the SQL mode which the server runsin. If the SQL modeis TRADI Tl ONAL, an
error occurs:

nysqgl > | NSERT | NTO dat etest VALUES (' 12:00:00');
ERROR 1292 (22007): Incorrect date value: '12:00:00" for colum 'd' at

This happens because TRADI TI ONAL mode includesthe NO_ZERO | N_DATE mode.
In MySQL's default forgiving SQL mode, the following value is inserted:
nysqgl > SET sql _node = '';

nysqgl > | NSERT | NTO dat et est VALUES (' 12:00:00');
Query OK, 1 row affected (0.00 sec)

nysqgl > SELECT d FROM dat et est ;

o - +
| d |
o +
| 2012-00-00 |
oo +

MySQL interprets the inserted value as a 2-digit date (the year 12), which it then converts into a 4-digit
date (the year 2012). The other parts of the DATE column (month, day) are set to zero.

Answer 10:

a.  True. Floating-point types can be processed using the processor's native binary format.

b. True. Floating-point types can be processed faster. This is because they are using the processor's
native binary format.

c. Fase It'sjust the other way around: Floating-point types are subject to rounding errors, whereas
fixed-point data types aren't.

d. It depends. Floating-point types may take less storage space than fixed-point data types. FLOAT
takes 4 bytes, and DOUBLE takes 8 bytes, whereas DECI MAL takes approximately 4 bytes per 9 di-
gits.

Answer 11:

For a Bl T(n) column, the storage requirement can be calculated like this: | NT((n+7)/8), so it's
| NT((4+7)/8), or 1bytefor our example.

Therangeof aBl T(n) columnisOto2n — 1,s0it'sOto 2% — 1, 0r0to 15 for our example.
Answer 12:

The storage requirement depends on the character set used for that column. If it's a single-byte character
set (for example, | at i nl), the storage requirement is 10 bytes. If it's a two-byte character set (for ex-
ample, ucs?2), the storage requirement is 20 bytes. If it's a character set that uses a variable number of
bytes per character, the storage requirement is 10 times the largest number of bytes per character. ut f 8
uses one to three bytes per character, so for CHAR( 10) , the storage requirement is 30 bytes.

Answer 13:
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No. The storage requirement of a CHAR( 10) column that has ut f 8 as its character set is determined
by the largest possible character storage value (in bytes), which is three bytes in the case of ut f 8. The
storage requirement is therefore always 30 bytes.

Answer 14:

The statements are not completely true. It's true that the character set of a column is determined by the
table's default character set if the column definition specifies no character set explicitly. If the column
definition also omits the collation, the table's default collation becomes the column's collation.

Answer 15:

No. It's possible for a column collation to be case sensitive and till treat accented and unaccented char-
acters as the same character. This may also be true the other way around: A column collation may be ac-
cent sensitive but case insensitive.

Answer 16:

Thisis not true. In the case of binary collations, comparisons are performed per character, and characters
might consist of multiple bytes. Binary strings are compared per byte.

Answer 17:
65,535 characters (or afew less due to internal restrictions imposed by storage engines).
Answer 18:

All of the statements are true, except that TI MESTAMP values are stored in UTC, not the server's local
time zone.

Answer 19:

In older versions of MySQL (before 4.1), the first TI MESTAMP column in a table changes its value
automatically when another table column is changed. It's initialized with the current date and time when
anew record isinserted. That behavior can be explicitly declared like this:

CREATE TABLE ti nest anpt est

tsl TI MESTAMP DEFAULT CURRENT_TI MESTAVMP ON UPDATE CURRENT_TI MESTAMP,
i I NT
)

Answer 20:

Only the first statement succeeds, and the TI MESTAMP column is set to the current date and time. The
other two statements give an error:

nysqgl > | NSERT | NTO ti mestanptest SET ts1=NULL, i=10;
Query OK, 1 row affected (0.00 sec)

nysgl > I NSERT | NTO ti nestanptest SET tsl1=0, i=11;
ERROR 1292 (22007): Incorrect datetine value: "0 for colum '"tsl" at row 1

nmysgl > I NSERT | NTO ti nestanptest SET tsl=""', i=12;

ERROR 1292 (22007): Incorrect datetine value: '' for colum "tsl' at row 1
nmysqgl > SELECT tsl1l, i FROMti nestanptest;

L LTS T +

| tsl | i |

e —_— S +

| 2005-05-26 18:01:10 | 10 |

S S A +
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Answer 21:

' 12' . The second argument is evaluated to 2 and then the two arguments 1 and 2 are converted into
strings before they're concatenated.

Answer 22:

127. The display width of ( 2) in the data type indicates only that values should be displayed in a two-
digit format when they have only one digit. It doesn't restrict the range of values that can be stored in a
TI NYI NT column.

Answer 23:

For the pictures, you would choose MEDI UVMBL OB, which can store ailmost 16MB. For the remarks, you
would choose VARCHAR( 250) , which can store up to 250 characters and is more space-efficient than
CHAR( 250) if thevaluesvary in length.

Answer 24:

2,002 bytes; 2,000 bytes for the value and 2 bytes to store the length of the value.

Answer 25:

The global variable contains the server's time zone, whereas the session (or local) variable holds the cli-
ent's.

nysql > SELECT @yl obal time_zone, @®ession.tine_zone;

_________________________________________ +
| @l obal . ti me_zone | @ession.time_zone |
Fom e e e e e e o Fo e e e e e e e o +
| SYSTEM | SYSTEM |
mm e e e e eeeaaa mm e e e e e eeeaaaaa +

nysql > SET SESSION time_zone = '+01:00';
rrysql > SELECT @®ession.tinme_zone;

_____________________ +
| @session.tine_zone |
o +
| +01:00 |
o +
Answer 26:

When changing the session time zone, the server converts the display (but not the value stored inthet s
column) accordingly; this would not have happened if you had changed the global time zone.

Answer 27:

Youwould usethe LAST_| NSERT_| D() SQL function and it would return 1 as the value inserted into
the table. If you call LAST | NSERT | ) repeatedly within the same connection, it will continue to
return the same value (1), even if other connectionsinsert new rowsinto the table.

Answer 28:

nysql > SELECT FRO\/I cliptest;
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1000000 is clipped to the maximum value of TI NYI NT UNSI GNED. The string is converted to an in-
teger number, and because it doesn't begin with an integer part, the result of the conversion is the num-
ber 0. The NULL entries are converted to values that match the new attribute NOT NULL, and because
there are no DEFAULT values specified in the ALTER TABLE statement, MySQL uses the standard de-
fault values for integers, which is 0.

Answer 29:

The statement will create thetable nul | t est . All the column specifications are legal:

nysqgl > CREATE TABLE nul ltest (

-> testl | NT NOT NULL,

-> test2 | NT NULL,

-> test3 INT NOT NULL DEFAULT 123,
-> test4 INT NULL DEFAULT 456

-> ;
nysql > DESCRI BE nul | t est;
R U S R +--m o - U R +
| Field | Type | Null | Key | Default | Extra |
B - B R +o- - - - - +---- - B R B - +
| testl | int(11) | NO | | | |
| test2 | int(11) | YES | | NULL | |
| test3 | int(1l1) | NO | | 123 | |
| test4 | int(1l1) | YES | | 456 | |
Fomm e - - Fomm e e oo [ S S — Fomm e e oo Fomm e - - +
Answer 30:

Yes, itispossible to store NULL valuesin a Tl MESTAMP column.

However, unlike other data types, TI MESTAMP columns default to NOT NULL, and you must specific-
ally include the NULL attribute in the column definition when you create or alter the TI MESTAMP
column if you want to allow storage of NULL values.

Answer 31:

The effect of specifying a default value of CURRENT_TI MESTAMP for a TI MESTAMP column is that
whenever anew record is created, that column is set to the record creation time.

Answer 32:

The effect of specifying the ON UPDATE CURRENT_TI MESTAMP attribute for a TI MESTAMP
column is that the column is updated to the current timestamp value whenever any other column in the
record is changed.

Answer 33:

A table with two TI MESTAMP columns that meet the requirements can be created as follows:

nysql > CREATE TABLE updates (
-> created TI MESTAMP DEFAULT O,
-> updat ed TI MESTAMP ON UPDATE CURRENT_ Tl MESTAMP,
-> ) dat a CHAR(30)
-> .
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Query OK, 0 rows affected (0.01 sec)
For record creation, to set both of the TI MESTAMP columns to the current time, we use the | NSERT
statement to insert NULL into each column:
nmysqgl > | NSERT | NTO updat es (created, updated, data)
-> VALUES (NULL, NULL, "original_value');
Query OK, 1 row affected (0.00 sec)

rrysql > SELECT * FROM updat es;

------------------------------------------ S
| creat ed | updat ed | data |
o o S +
| 2005-01-05 12:50:40 | 2005-01-05 12:50: 40 | origi nal _val ue |
o T T TSy +

1 rowin set (0.00 sec)

For updates, we do not need to do anything special to update the updat ed column because it already
hasthe ON UPDATE CURRENT_TI MESTAMP attribute:

nysgl > UPDATE updat es SET dat a=' updat ed_val ue';
Query OK, 1 row affected (0.00 sec)
Rows matched: 1 Changed: 1 Warnings: O

nysql > SELECT * FROM updat es;

------------------------------------------ e
| created | updat ed | data |
T e o e - +
| 2005-01-05 12:50: 40 | 2005-01-05 12:50: 46 | updat ed_val ue |
e e R pepup U +

1rowin set (0.00 sec)

Answer 34:

For Lydiato see the data adjusted for her own time zone after establishing a session with the server, she
must execute the statement SET ti ne_zone = '-05: 00' before she performsthe SELECT:

nysqgl > SET time_zone = '-05:00;
Query OK, 0 rows affected (0.00 sec)

nysql > SELECT * FROM t| nmest anps;

1 rowin set (0.00 sec)

Answer 35:

Lydia adjusted her time zone to five hours behind the time zone used by John, so the value displayed for
the TI MESTAMP vaue will be five hours earlier the value John sees; ' 2005- 04- 02 01: 45: 00" .

Answer 36:

The SQL mode used during the session was STRI CT_TRANS_TABLES, and the table type was Myl S-
AM (or some other non-transactional type). This causes errors to be treated as warnings for errors that oc-
cur after the first row of amultiple-row | NSERT statement.
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Had the mode been STRI CT_ALL_TABLES, we would have seen an error, not awarning, in both cases
(although in the second attempt, the' OK' value would have been inserted):

nysql > I NSERT | NTO string_test VALUES

-> ("OK'),('far too long for this colum')

ERROR 1406 (22001): Data too long for columm t' at row 2

Had st ri ng_t est been atransactional table type such as| nnoDB, both insert operations would have
failed.
Answer 37:

The display width of an integer doesn't affect its range (and the display width is evident only when the
ZERCFI LL attribute has been specified), so the table's contents will look like this:

nmysqgl > SELECT c¢1, c2 FROMtest _i;
+

L +
| c1 | c2 |

Fom o Fom o +

| 1] 0001 |

| 10000 | 10000 |

B - B - +

Answer 38

E E Fom e ek +
| nunmber | string | dates |
Fomm e - Fom e o - S +
| 1] 22 | 0000- 00-00 |
Fomm - Fomm - S +

22 is converted to the string value ' 22' . The number 333 is interpreted as an invalid date, so the
“zero” dateis stored.

Answer 39:

E - E - R +
| number | string | dates |
B - B T +
| 255 | yoodo | 0000-00-00 |
R . Fom ek +

The inserted number 1000 is too big to fit in the TI NYI NT UNSI GNED column, so the highest pos-
sible value (255) is inserted. ' yoodoo' istoo long for a CHAR( 5) column and is thus truncated to
five characters. ' 999- 12- 31" is a date that is earlier than the earliest possible DATE value
(' 1000-01-01'). Thisisinterpreted as an invalid date, so the “zero” dateis stored.

Answer 40:

E E Fom e e +
| nunber | string | dates |
Fomm e e - Fomm e e - Fom e e +
| NULL | NULL | NULL |
Fomm e - Fomm e - S +

All columns are declared NULL (by not specifying them as NOT NULL), so they accept NULL values.
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Answer 41

E E Fom e ek +
| nunmber | string | dates |
Fomm e - Fom e o - S +
| 0] 10 | 0000- 00-00 |
Fomm - Fomm - S +

"string' isconverted to a number for the nunber column; because there are no digit characters at
the beginning of the string, the result is 0. 5+5 is evaluated to 10, which is converted to the string
'10' beforeitisstoredinthestring column.' string' isconverted to adate beforeit is stored in
thedat es column; because it isinvalid as a date, the “zero” dateis stored.

Answer 42:

F - F - o m oo o - +
| number | string | dates |
B RS B R B RS +
| 0] -1 | 0000- 00-00 |
Feomm e - Feomm e - Fommmmeeaeaaa +

- 1 islower than the lowest possible value for any unsigned integer column, so it's converted to O before
it's stored. - 1 is converted to the corresponding string value (' - 1' ) before it's stored. The inserted date
has an invalid day portion (32); because thisisinterpreted as an invalid date, the “ zero” date is stored.

Answer 43:
Thisisnot true. A character set can have more than one collation, and most do. For example:

nysqgl > SHOW CCOLLATI ON LI KE ' hebr ewds ;

o e e e B SR B R Fom e - B SR +
| Collation | Charset | Id | Default | Conpiled | Sortlen |
o e e e e e oo Fomm e oo - Fomm e m oo - Fomm e o - Fomm e oo - +
| hebrew general _ci | hebrew | 16 | Yes | | 0 |
| hebrew_bin | hebrew | 71 | | | 0 |
I I S Foemeeae I +
Answer 44:

65,535 bytes (or afew less due to internal restrictions imposed by storage engines).
Answer 45:

You cannot change the default date or time display format. However, you can reformat values for dis-
play with the DATE_FORVMAT() and TI ME_FORNMAT() functions.

Answer 46:

This is not possible without altering the table's structure first to explicitly declare the TI MESTAMP
column NULL:

nysql > ALTER TABLE ti mest anpt est
-> MODIFY ts1l TI MESTAMP NULL

-> DEFAULT CURRENT_TI MESTAMP ON UPDATE CURRENT_TI MESTAMP
-> ;

nysgl > I NSERT | NTO ti mestanptest (tsl, i) VALUES (NULL, 10);
nysqgl > SELECT tsl1l, i FROMti nestanptest;

39



Data Types

Answer 48:

o +
| dt I
oo +
| 0000-00-00 00: 00: 00 |
o +

"string' isaninvalid DATETI ME value, so the “zero” valueisinserted instead.

Answer 49:

B T +
| dt |
. +
| 2020-02-02 08:21:39 |
e +

The conversion of the 12-digit number 200202082139 produces a puzzling result. The value is inter-
preted as a DATETI ME, with the leftmost two digits treated as the year portion of the DATETI ME. 20
becomes the year value 2020, and the rest of the digits (0202082139) are interpreted as month (02),
day (02), hour (08), minute (21), and second (39).

Answer 50:

. +
| dt |
i +
| 2002-02-08 21:39:00 |
e +

20020208213900 looks like a 14-digit TI MESTAMP value and is interpreted as a DATETI ME on in-
sertion, where the rightmost 00 is the seconds portion of the value.

Answer 51:

o e e e e e e e - - +
| dt |
B +
| 0000-00-00 00:00: 00 |
. +
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2002-02- 31 23:59: 59 isaninvalid DATETI ME value because February does not have 31 days.

Answer 52:

Fom e e e e e e e - - +
| dt |
B +
| 0000-00-00 00:00: 00 |
Fom e e eeeaaaaa +

2002- 02- 28 23: 59: 60 isn't avalid DATETI ME value because the seconds portion (60) isn't within
the valid range. MySQL thus converts the value to the “ zero” DATETI ME value.

Answer 53:
NULL. If any argument to CONCAT( ) isNULL, theresultisNULL aswell.
Answer 54:

"1 plus 1 equals 2'.All argumentsto CONCAT() are converted to strings before they're con-
catenated.

Answer 55:

2. Thestring' equal s 2' isinterpreted as a number. It evaluates to 0 because it has no leftmost nu-
meric part. Thus, the operation perfformedisl + 1 + O.

Answer 56:

3. 1. Theleftmost part of thestring' 1. 1 equal s GQUESS' contains the floating point number 1. 1.
Thus, al numbers are converted to floats, so the operation performedis1.0 + 1.0 + 1. 1.

Answer 57:

NULL. The result of an arithmetic operation is indeterminate with a NULL operand, so the result is
NULL.

Answer 58:
String value: ' Afri ca' . Internal number: 1 because Af r i ca isthe first member in the ENUMIist.
Answer 59:

String value: ' ' (the empty string). Internal number: 0. Because ' Eur opa’ isn't a member of the
ENUMIist, the special error value of * ' (or O astheinternal representation) is stored.

Answer 60:

String value: ' ' (the empty string). Internal number: 0. The empty string (internally, 0) is the special
error value that is stored if the inserted value isn't a member of the ENUMIigt, or if the empty string (or
0) isexplicitly stored, asin this case.

Answer 61:

String value: ' ' (the empty string). Internal number: 0. The empty string (internally, 0) is the special
error value that is stored if the inserted value isn't a member of the ENUMIigt, or if the empty string (or
0) isexplicitly stored, asin this case.

Answer 62:
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String value: ' Africa' . Internal number: 1. ' Africa' is the first member in the ENUMIlist. The
value can be inserted by giving the element number instead of the string value.

Answer 63:

String value: ' Af rica' . Internal number: 1.' Afri ca' isthefirst member in the ENUMIist. MySQL
first convertsthestring' 1' to anumber beforeit's inserted.

Answer 64

NULL can be inserted into the name column because the column definition allows NULL values.
Answer 65:

These values will be inserted into the table's | NT columns (partial listing only):

nmysqgl > SELECT * FROM defaul ts\ G

kkhkkkkhkkkkk*kx%x 1 row

id: 1
col 1: NULL
col2: 0

col 3: 42

» col 1: Because this column has no defined DEFAULT value and can accept NULL values, the value
inserted is NULL.

* col 2: This column is declared NOT NULL and has no defined DEFAULT value. Because the | N-
SERT provides no explicit value for this column, MySQL assigns the implicit default value for in-
teger columns, in this case 0.

e col 3: Thiscolumn was explicitly defined with a DEFAULT value (42), so thisvaueisinserted.

Answer 66:
These values will be inserted into the table's CHAR columns (partial listing only):
nysqgl > SELECT * FROM defaul ts\ G

kkhkkkkhkkkkkkx 1' row

id: 1
col 41 NULL
col 5:

col 6: yoo

» col 4: Because this column has no defined DEFAULT value and can accept NULL values, the value
inserted is NULL.

» col 5: This column is declared NOT NULL and has no defined DEFAULT value. Because the | N-
SERT provides no explicit vaue for this column, MySQL assigns the implicit default value for
string columns, inthiscase' ' (the empty string).

» col 6: This column was explicitly declared with a DEFAULT value (" yoo' ), so thisvalueisinser-
ted.
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Answer 67:
These values will be inserted into the table's TEXT columns (partial listing only):
nmysqgl > SELECT * FROM defaul ts\ G

kkkkhkkkhkkkkk*x 1 row

id: 1
col 7: NULL

col 8:

» col 7: Because this column can accept NULL values, the value inserted isNULL.

» col 8: Thiscolumn isdeclared NOT NULL. Because the | NSERT provides no explicit value for this
column, MySQL assigns the implicit default value for string columns, in thiscase ' ' (the empty
string). (Y ou cannot declare a DEFAULT value for a TEXT column.)

Answer 68:
Thisvalue will beinserted into the table's TI ME column (partial listing only):
nysql > SELECT * FROM def aul ts\ G

kkkkhkkhkhkkhk*x 1 r ow

id: 1
col 9: 00: 00: 00

col 9: This column is declared NOT NULL and has no defined DEFAULT value. Because the | NSERT
provides no explicit value for this column, MySQL assigns the implicit default value for temporal
columns, inthiscase' 00: 00: 00" .

Answer 69:
These values will be inserted into the table's DATE columns (partial listing only):

nysql > SELECT * FROM def aul t s\ G

kkkkhkkhkhkkhk*x 1 r ow

id: 1

col 10: NULL
col 11: 0000- 00- 00
col 12: 2002-02- 08

» col 10: Because this column has no defined DEFAULT value and can accept NULL values, the value
inserted is NULL.

e col 11: Thiscolumn isdeclared NOT NULL and has no defined DEFAULT vaue. Because the | N-
SERT provides no explicit value for this column, MySQL assigns the implicit default value for tem-
poral columns, inthiscase' 0000- 00- 00" .

* col 12: This column was explicitly defined with a DEFAULT value (' 2002- 02- 08' ), so this
value isinserted.
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Answer 70:
These values will be inserted into the table's ENUMcolumns (partial listing only):
nmysqgl > SELECT * FROM defaul ts\ G
kkhkkkkkkkkhk*x 1 row
id: 1

col 13: NULL
col 15: doo

» col 13: Because this column has no defined DEFAULT value and can accept NULL values, the value
inserted is NULL.

* col 15: The ENUM column is declared NOT NULL and has no defined DEFAULT value. Because
the | NSERT provides no explicit value for this column, MySQL uses the first list member as the im-
plicit default value.

Answer 71:

These values will be inserted into the table's SET columns (partial listing only):
nysqgl > SELECT * FROM defaul ts\ G

kkkkhkkhkhkkk*x 1 r ow

id: 1
col 14: NULL

col 16:

e col 14: Because this column has no defined DEFAULT value and can accept NULL values, the value
inserted is NULL.

* col 16: The SET column is declared NOT NULL and has no defined DEFAULT value. Because the
I NSERT provides no explicit value for this column, MySQL uses the empty string as the implicit
default value.

Answer 72:

The loop will run 127 times without error. With the first loop run, 1 isinserted, with the second run, 2 is
inserted, and so on. 127 is the maximum value for a TI NYI NT column. An error will occur when the
application triesto insert i d number 128. This number will be clipped to 127, and MySQL will try to
insert this value once again. Because of the PRI MARY KEY restriction that requires unique valuesin the
i d column, thiswill result in a duplicate-key error. With the mysql client, the error would be displayed
asfollows:

ERROR 1062 (23000): Duplicate entry '127'" for key 1




Chapter 6. Identifiers

Almost all examples and exercisesin this study guide use the world database as the sample data set. The
accompanying CD-ROM contains the data for this database and instructions that describe how to create
and populate the database for use with your own MySQL installation.

Question 1:
Which of the following statements will produce an error?
SELECT

Nanme AS 'City Nane',

Popul ation AS c

FROM City AS ¢
WHERE Popul ati on > 1000000;

SELECT
c. Nane, c. Popul ation
FROM City AS C

SELECT

ciudad. Name AS "City Nane',

ci udad. Popul ation AS "City Popul ati on"
FROM City AS ci udad;

Question 2:

Will the following statements succeed?

a SELECT "Nane", "Population' FROM"City" LIMT 1;
b. SELECT "Nane", "Population" FROMCty LIMT 1;
c. SELECT "Nane', "Population FROM "City LIMT 1;

d. SELECT 'Nane', "Population" FROM "City" LIMT 1;

Question 3:

Will the following SQL statement succeed or result in an error? Assume that the table to be created
doesn't already exist.

CREATE TABLE sel ect (id INT);

Question 4:

Will the following SQL statement succeed or result in an error? Assume that the table to be created
doesn't already exist.

CREATE TABLE “select™ (id INT);

Question 5:
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Will the following SQL statement succeed or result in an error? Assume that the table to be created
doesn't already exist.

CREATE TABLE 'select' (id INT);

Question 6:

Will the following SQL statement succeed or result in an error? Assume that the table to be created
doesn't already exist.

CREATE TABLE “sel ect-ne, please!”™ (id INT);

Question 7:

Will the following SQL statement succeed or result in an error? Assume that the table to be created
doesn't already exist.

CREATE TABLE “sel ect. nme. please” (id INT);

Question 8:

Will the following SQL statement succeed or result in an error? Assume that the table to be created
doesn't already exist.

CREATE TABLE MD5 (id INT);

Question 9:

Will the following SQL statement succeed or result in an error? Assume that the table to be created
doesn't already exist.

CREATE TABLE “MD5() " (id INT);

Question 10:

Will the following SQL statement succeed or result in an error? Assume that the table to be created
doesn't already exist.

CREATE TABLE ~MD5(' Lennart')™ (id INT);

Question 11:

Will the following SQL statement succeed or result in an error? Assume that the table to be created
doesn't already exist.

CREATE TABLE "~ COUNT(*) (id INT);

Question 12:

Will the following SQL statement succeed or result in an error? Assume that the table to be created
doesn't already exist.

CREATE TABLE " 0123456789 (id INT);
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Question 13:

Will the following SQL statement succeed or result in an error? Assume that the database to be created
doesn't already exist.

CREATE DATABASE " 0123456789 ;

Question 14:
Using the client tool mysql , the following statements are issued:

nysql > CREATE DATABASE CaseTest ;
Query OK, 1 row affected (0.00 sec)
nysqgl > USE caset est ;

Dat abase changed

Sometime later, the database is moved to another MySQL server. Trying to select the database as just
shown results in an error message:

nysqgl > USE caset est ;
ERROR 1049 (42000): Unknown dat abase 'casetest'’

What's the reason for this error message? How could this problem be solved? What could you do to pre-
vent problems like this?

Answers to Exercises
Answer 1:

Aliases are not case sensitive except table aliases, and table aliases are case sensitive only if the
| ower case_t abl e_nanes system variable is 0. Assuming that | ower _case_t abl e_nanes
is 0, only the second statement will result in an error because the table aliasisCand it isreferred to asc
for the columnsto be retrieved.

Answer 2:

Y ou can surround any identifier with backticks, so the third statement will succeed. Y ou can use double
guotes for table names and other identifiers only if the ANSI _ QUOTES SQL mode is enabled (or some
other composite mode such as ANSI that includes ANSI _ QUOTES). Therefore, the first statement will
fail. The second statement will succeed even if ANSI _ QUOTES isn't enabled, but in that case, the result
is probably not what you would want if you're trying to select column values rather than strings:

nmysql > SELECT @oBQL_MODE;
+

e e e e e e o -

| @@Q_MODE |
S +

| |
S +

nysqgl > SELECT "Nane", "Population® FROMCty LIMT 1;
Fomm e - - Fom e o +
| Name | Popul ation |
R T +
| Name | Popul ation |
S R Fom ek +

The fourth statement will succeed in any case, but it won't yield the desired result (you should not quote
identifiers with single quotes unless they're aliases):
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nysql > SELECT ' Name', "Population" FROM "City LIMT 1;
+

nysqgl > SET SQL_MODE = ' ANSI _QUOTES' ;

mysql > SELECT @@sQL_MODE;
oo +

nysql > SELECT ' Nane', "Population" FROM "City’ LIMT 1;
+

Answer 3:

An error will result. It isn't possible to use areserved word as an identifier without quoting the identifier.
nysqgl > CREATE TABLE select (id INT);

ERROR 1064 (42000): You have an error in your SQ syntax.

Answer 4:

The statement succeeds. When areserved word is quoted, it can be used as an identifier. In this example,
backticks are used; this works under all circumstances.

nysql > CREATE TABLE “select™ (id INT);
Query OK, O rows affected

Answer 5:

An error will result. Single quotes can be used as quotes for aliases, but they cannot be used for identifi-
ers such astable names.

nysqgl > CREATE TABLE 'select' (id INT);
ERROR 1064 (42000): You have an error in your SQ. syntax.
Answer 6:

The statement succeeds. Almost every character, including dash, comma, space, and exclamation mark,
islegal in atableidentifier when the identifier is properly quoted.

nysql > CREATE TABLE "sel ect-ne, please!”™ (id |INT);
Query OK, 0 rows affected

Answer 7:

An error will result. Periods cannot be used in a table identifier even when the identifier is quoted. Be-
cause periods are used to separate database names from table names, and table names from column
names, they aren't acceptable within database or table identifiers.
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nysql > CREATE TABLE "sel ect. ne. please’ (id INT);
ERROR 1103 (42000): Incorrect table nanme 'sel ect. ne. pl ease’
Answer 8:

The statement resultsin an error if the | GNORE_SPACE SQL mode is enabled. In that case, al function
names become reserved words and the statement would return an error because MD5 is a function name.

If the | GNORE_SPACE SQL mode is not enabled, the statement succeeds:

nysql > CREATE TABLE MD5 (id INT);

Query OK, 0 rows affected

Note that the | GNORE_ SPACE SQL mode is part of the ANSI SQL mode.

Answer 9:

The statement succeeds. Parentheses are legal charactersin an identifier aslong asit is quoted.

nysql > CREATE TABLE “NMD5() " (id INT);

Query OK, 0 rows affected

Answer 10:

The statement succeeds. Single quotes are legal charactersin an identifier aslong asit is quoted.
mysql > CREATE TABLE “MD5(' Lennart')" (id INT);

Query OK, 0 rows affected

Answer 11:

Whether this statement succeeds is dependent on the operating system under which the MySQL server is
running. If the operating system doesn't allow certain characters in filenames, the characters cannot be
used for database and table names even when the identifier is quoted.

nysqgl > CREATE TABLE ~COUNT(*)" (id INT);

ERROR 1 (HYO000): Can't create/wite to file '.\test\COUNT(*).frni
(Errcode: 22)

Answer 12:

The statement succeeds. Identifiers consisting solely of numbers are accepted, provided that they're
quoted.

nysqgl > CREATE TABLE " 0123456789 (id INT);
Query OK, 0 rows affected
Answer 13:

The statement succeeds. Quoted identifiers consisting solely of numbers are accepted for database
names.

nmysql > CREATE DATABASE " 0123456789 ;
Query OK, 1 row affected
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Answer 14:

The database CaseTest was created under an operating system that does not have case-sensitive file-
names, such as Windows. The database was then moved to a machine running an operating system that
has case-sensitive filenames, such as Linux. To solve this problem, the database should be selected as
follows:

nysqgl > USE CaseTest;
Dat abase changed

To prevent problems with database and table names under different operating systems, you could start
the MySQL server on all operating systems you're using with the | ower _case_t abl e_nanes vari-
able set. (However, you should do this before creating any databases or tables.)

50



Chapter 7. Databases

Almost all examples and exercisesin this study guide use the world database as the sample data set. The
accompanying CD-ROM contains the data for this database and instructions that describe how to create
and populate the database for use with your own MySQL installation.

Question 1:

What does the CREATE SCHEMA wor | d statement do?

a  Createsanested database wor | d inside the current database
b. Createsadatabasewor | d that may contain other databases
c. Createsadatabasewor | d if no such database exists already (if it does, an error occurs)

d. Createsadatabasewor | d, overwriting any existing database of the same name

Question 2:

Each database directory contains afile named db. opt . What is stored in that file?

a. Information about the results of CHECK TABLE operations

b. Thedefault character set and collation used when creating new tables in that database

c. Thecharacter set and collation that would be optimal regarding disk space efficiency when creating
tablesin that database

Question 3:

What properties of a database can you change with ALTER DATABASE?

a  Thename of the database
b. Thedefault character set used for creating new tablesin that database
c. Thecharacter set of al tablesthat currently exist in that database

d. Thedefault collation used for creating new tablesin that database

Question 4:

What statement do you useto drop thet est database? How can you undo, or cancel, this statement?
Question 5:

Isthe following statement true or false?

A database must contain at least one table.

Question 6:
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Which statements can you use to get information about the character set used for creating new tables in
thewor | d database?

Question 7:

Isthe following statement true or false?

MySQL itself imposes no limit on the number of databases you can create on the server.
Question 8:

What clause can you add to a CREATE DATABASE statement to ensure that no error occurs if the data-
base already exists?

Question 9:

What clause can you add to a DROP DATABASE statement to ensure that no error occurs if the database
doesn't exist?

Answersto Exercises
Answer 1.

In MySQL, CREATE SCHEMA wor | d is asynonym for CREATE DATABASE wor | d. It creates a
database with the namewor | d unless such a database already exists.

Answer 2:

The db. opt file stores the default character set and collation used when creating new tables in that
database, for example:

def aul t - charact er-set =l ati nl
default-coll ation=l ati n1_swedi sh_ci
Answer 3:

ALTER DATABASE can be used to change the default character set and the default collation used for
creating new tables in that database. Tables that exist when the statement is issued aren't changed. Y ou
cannot change the name of a database with ALTER DATABASE.

Answer 4:

DROP DATABASE t est . This statement cannot be undone, so be careful with it.

Answer 5:

False. A database can be empty.

Answer 6:

There are two statements that can be used to obtain information about the character set of a database:

nysql > SELECT * FROM | NFORVATI ON_SCHEMA. SCHEVATA
-> WHERE SCHEMA NAME = 'worl d'\ G
khkkkkhhkkkhkhhkkkhhkkhkhhkkkhhkkxkhkkk*k 1 r ow khkkkkhhkkkhkhhkkkhhkkkhkhhkkkhhkkxkhkhhkk*k
CATALOG _NAME: NULL
SCHEMA NAME: wor | d
DEFAULT_CHARACTER SET_NAME: | atinl
DEFAULT _COLLATI ON_NAME: | atinl swedi sh_ci
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SQL_PATH: NULL

nysql > SHOW CREATE DATABASE wor | d\ G
*

R S R Rk I b b R 1 r ow R S R Rk I b O R

Dat abase: worl d
Creat e Dat abase: CREATE DATABASE “worl d’
/*140100 DEFAULT CHARACTER SET latinl */

Answer 7:

True. Such alimit could, however, be imposed by the operating system.
Answer 8:

I F NOT EXI STS

Answer 9:

| F EXI STS

53



Chapter 8. Tables and Indexes

Almost all examples and exercisesin this study guide use the world database as the sample data set. The
accompanying CD-ROM contains the data for this database and instructions that describe how to create
and populate the database for use with your own MySQL installation.

Question 1:

Isthe following statement true or false?

| nnoDB imposes no limit on the number of tables that can be held in the | nno DB tablespace.

Question 2:

Isthe following statement true or false?

In a MySQL database, every table has an . f r mfile in the appropriate database directory, regardless of
the storage engine used.

Question 3:

Consider the following table:

nysql > DESCRI BE t;

Fomm e n U Fommmm - +o-m - - U Fomm - +
| Field | Type | Null | Key | Default | Extra |
Fom e - B R Hom e - - +-- - - - B R Fom e - +
| i | int(11) | NO | PR | | |
Fom e - Fom e m e o tomm - - +-- - - - Fommmm e o Fom e - +

Which statements can you use to drop a PRI MARY KEY?
Question 4:
Name the different kinds of indexes that MySQL supports.
Question 5:

What must be true of the columns named in a UNI QUE index for the index to be functionally equivalent
to aPRI MARY KEY on the same columns?

Question 6:

When you use DROP TABLE to remove atable, how do you tell MySQL not to report an error if the ta-
ble doesn't exist? What's reported instead of an error?

Question 7:

Isthe following statement true or false?
A table must contain at least one column.
Question 8:

Isthe following statement true or false?

A table must contain at least one row.
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Question 9:
Isthe following statement true or false?

To create a table, you must first issue a statement to choose a default database in which to store the ta
ble.

Question 10:

Which clause can you add to a CREATE TABLE statement to ensure that no error occurs if the table
already exists?

Question 11:
Why does the following SQL statement fail?
CREATE TABLE cats (

id I NT UNSI GNED NOT NULL AUTO_ | NCREMENT PRI MARY KEY
nane CHAR(10)

);

Question 12:

There are two ways using SQL statements to create a copy of atable (structure and data). Assume that
you want to create a copy of thewor | d. Ci ty tableinthet est database. How would you accomplish
that, using those two ways?

Question 13:

Isthe following statement true or false?

Y ou can add multiple columnsto atable with asingle ALTER TABLE statement.

Question 14:

Isthe following statement true or false?

Y ou can add one or more rows to atable with asingle ALTER TABLE statement.

Question 15:

Isthe following statement true or false?

Y ou can create multiple indexes at atime with asingle ALTER TABLE statement.

Question 16:

Isthe following statement true or false?

You can drop all columns of atable (thus dropping the table itself) with asingle ALTER TABLE state-
ment.

Question 17:

There are two ways to rename table t bl tot bl _new with SQL statements. What statements can you
use?

Question 18:
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Name the two most common reasons to create an index on atable.
Question 19:

Table myt abl e has a composite PRI MARY KEY consisting of both col 1 and col 2. Isit possible to
declare one of the two columns as NULL, like this?

CREATE TABLE nytabl e (
col 1 CHAR(5) NOT NULL,

col 2 CHAR(5) NULL,
PRI MARY KEY (col 1, col 2)

);

Question 20:

You have atable nyt abl e that looks like this:
nysql > DESCRI BE nyt abl e;

R R T +
| Field | Type |
Fom o Fom e - +
| coll | int(11) |
| col3 | int(11) |
B - Fom e oo oo - +

Y ou want to add three more columns: col 0 as the first column in the table, col 2 between col 1 and
col 3, and col 4 asthe last column. All new columns should be of type | NT. What SQL statement do
you issue?

Question 21

Y ou want to see what indexes you havein tablet bl , but DESCRI BE t bl does not show sufficient in-
formation. What other statement can you issue to obtain additional information about the table structure?

Question 22:

To declare a primary key on only one column (col 1, with datatype| NT) of tablet bl at creation time,
you can use the following syntax:

nysqgl > CREATE TABLE tbl (col1 INT NOT NULL PRI MARY KEY);

What's the correct syntax if you want to declare a composite primary key for this table on two | NT
columnscol 1 andcol 27

Question 23:

How can you empty atable? What's the best SQL statement for this?

Question 24:

What SHOWstatement will retrieve alist of al tablesinthet est database with a name that contains the
string ' t est ' ? What's the corresponding SELECT statement that uses the | NFORMATI ON_SCHENVA
database?

Question 25:

What SHOWstatement will retrieve a list of columns in the table t est . nyt est , where the column
names begin withi d?
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Question 26:

What SHOWSstatement will retrieve a statement that could be used to re-create the tablet est . myt est
in an arbitrary database? Assumethat t est is not the default database.

Question 27:
Y ou know that Myl SAMis the built-in default storage engine in MySQL. So, what is the explanation for

the Engi ne value in the following SHOW TABLE STATUS output? What could you do to make sure
that the table gets created as a Myl SAMtable?

nysqgl > CREATE TABLE defaulttype (id INT);
nysql > SHOW TABLE STATUS LI KE ' defaul ttype';

o Fomm e - +-
| Name | Engine |
o m e e e oo - Fomm - o - +-
| defaulttype | 1 nnoDB |
LT Fommma o +-
Question 28:

How can you change the server's default storage engine for new tables from Myl SAMto | nnoDB if the
server isalready running?

Question 29:

Name three ways to work around a table size limitation that's imposed by the file size limitation of the
operating system.

Question 30:

Which statements can you use to drop the index i dx_i d on table t bl ? How can you recover the in-
dex?

Question 31.

List the differences between a UNI QUE index and a PRI MARY KEY.
Question 32:

Which type of index cannot be created with CREATE | NDEX?
Question 33:

Y ou want to create atable, but you want to decide later the database to which it should belong. How do
you do accomplish this?

Question 34:
Provide the SQL statement that will create a table with the following structure;

nysqgl > DESCRI BE myt bl ;

S Fom e oo Fommm o - Fo-- - - . +
| Field | Type | Null | Key | Default |
Fommea - . o oo I +
| coll | int(10) unsigned | NO | PRI | O |
| col2 | char(50) | NO | UNI | |
| col3 | char(50) | NO | ML | |
R RS e S A Foonnn Foemanaann +
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Question 35:

Isthe following statement true or false?

Y ou can drop multiple indexes at atime with asingle ALTER TABLE statement.

Question 36:

Isthe following statement true or false?

Using asingle ALTER TABLE statement, you can add a new column as the first column in atable.
Question 37:

Suppose that you have the following table structure:

F [ S —— +
| Field | Type |
.

| col | int(11) |
B S, B U +

Y ou want to add another column with the name COL (all uppercase letters). How can you do this?
Question 38:

Thetable myt abl e hasthe following structure, with a UNI QUE index on its only column, col :

R R R e +-- - - - T R +
| Field | Type | Null | Key | Default | Extra |
T R T Fom o +
| col | char(10) | YES | MJL | NULL | |
B e Fommm o +o-m o - S B +

The table is empty. Will the following | NSERT statement fail?
nysqgl > | NSERT | NTO nyt abl e VALUES (NULL), (NULL), ('data'), ('test'), (NULL);

Question 39:
Table nyt abl e contains the data shown in the following listing. The data should remain unchanged. Is

it possible to add a PRI MARY KEY to table nyt abl e? If it's possible, what SQL statement would you
use to create acomposite PRI MARY KEY for col 1 and col 2 on thetable?

nysqgl > SELECT * FROM nyt abl e;
+

e e +
| coll | col2 |
[ [ +
| yoo | doo |
| doo | yoo |
| doo | doo |
| yoo | yoo |
E E +
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Question 40:

What happens if you don't provide an index name when creating an index with ALTER TABLE or with
CREATE | NDEX?

Question 41.
Can you drop multiple indexes with asingle DROP | NDEX statement?
Question 42:

Consider the following tables:

nysql > SHOW TABLES LIKE "t\_9%;

o e e e e e oo +
| Tables_in world (t\_9% |
o m e e e e e e oo +
| t_active |
| t_archive |
| t _tenmplate |
o e e e e e e eaa oo +

Assume that you want, in one step, to rename those tables like this:

1. t_archive shouldbecomet archive | astyear
2. t_active should becomet archive

3. t_tenpl at e should becomet active

What's the SQL statement to use?
Question 43:

Assume that you've created atemporary table like this:

nysql > CREATE TEMPORARY TABLE t1 (i INT);

How can you rename that tabletot 2°?
Question 44

What SHOWSstatement will retrieve alist of tables in the database t est , even if t est isn't the current
database?

Question 45:

What SHOWSstatement will retrieve a list of the columns in the table nyt est , found in thet est data
base?

Question 46:

What's the explanation for the following?
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nmysqgl > CREATE TABLE i nnodbtabl e (id I NT) ENG NE=I nnoDB;
nysql > SHOW TABLE STATUS LI KE 'i nnodbt abl e’ ;

R E R S R +-
| Nane | Engine | Row format | Rows |
S Fom e - Fom e S R +-
| innodbtable | Myl SAM | Fi xed | 0 |
Fom ek Fomm e e - Fom e e Fommm o +-
Question 47:

How can you change the server's default storage engine for new tables from Myl SAMto | nnoDB at
server startup?

Question 48:

How caninindividual client change its own default storage engineto | nnoDB?
Answer s to Exercises

Answer 1:

False. | nnoDB allows for amaximum of two billion tables in its tablespace.
Answer 2:

True. However, depending on the storage engine, other files may also be present in the database direct-
ory.

Answer 3:
Either of the following approaches will work. Note that you'll have to specify the keyword PRI MARY as
aquoted identifier if you use DROP | NDEX.

1. UseDROP | NDEX:

nysqgl > DROP | NDEX " PRI MARY™ ON t;
nmysql > DESCRI BE t;

Fom e [ TS Fom oo +--o - [ TS Fom e +
| Field | Type | Null | Key | Default | Extra |
Fomm oo AR Ho- oo R Fo e e e oo Fomm oo +
| i | int(11) | NO | | | |
B - Fomm e oo - Hom - - +-- - - - B B - +

2. UseALTER TABLE:

nysqgl > ALTER TABLE t DROP PRI MARY KEY;
nmysql > DESCRI BE t;

Fomm - [ R Hom - - L [ R Fomm - +

| Field | Type | Null | Key | Default | Extra |

S Homme - [ - Fomm e e e oo S +

| i | int(11) | NO | | | |

R T e R Feommanan +
Answer 4:
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PRI MARY KEY, UNI QUE, | NDEX (non-unique), FULLTEXT, and SPATI AL.
Answer 5:

The columns must be declared NOT NULL.

Answer 6:

By usingthel F EXI STS clause; for example, DROP TABLE | F EXI STS t abl e_nane. Thiswill
generate awarning if the table doesn't exist, which you can view with SHOWV WARNI NGS.

Answer 7:

True. There cannot be a table with zero columns.

Answer 8:

False. Tables do not have to contain data, they may be empty.
Answer 9:

False. You can specify the database in which to cresate the table by using a fully qualified table
name—that is, db_nane. t abl e_nane (for example, mydb. myt abl e).

Answer 10:
I F NOT EXI STS
Answer 11:

Column specifications must be separated by commas. In this case, there must be a comma between the
words KEY and nane.

Answer 12:

1. Thefollowing single SQL statement creates a copy of thetable:

nysql > CREATE TABLE test.City SELECT * FROM worl d. City;

The table definition of the target table looks like this:

| Field | Type | Null | Key | Default | Extra |
o m e e e oo - Fomm e e o - [ +--- - Fommm e oo - S +
| 1D | int(11) | NO | | O | |
| Nane | char(35) | NO | | | |
| CountryCode | char(3) | NO | | | |
| District | char(20) | NO | | | |
| Population | int(11) | NO | | O | |
Fom e Fom e e oo Hom oo +-- o - - Fom e oo Fomm e +

2.  Thefollowing two SQL statements create a copy of the table, too:

mysql > CREATE TABLE test.City LIKE world.City;
mysqgl > I NSERT INTO test.City SELECT * FROM worl d. City;
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Query OK, 4079 rows affected (0.05 sec)
Records: 4079 Duplicates: 0 Warnings: O

The advantage of the latter two statements over the former solution is that the table definition
(indexes, column properties, storage engine, and so forth) is copied one-to-one, too:

mysqgl > DESCRI BE test.City;
+

B Fomm oo - +--- - f S Fom e e e e e e oo - +
| Field | Type | Null | Key | Default | Extra |
B B +--- - - +-- oo - TR o e oo +
| 1D | int(11) | NO | PRI | NULL | auto_increnent |
| Nane | char(35) | NO | | | |
| CountryCode | char(3) | NO | | | |
| District | char(20) | NO | | | |
| Population | int(11) | NO | | O | |
Fom e oo [ SR Ho- - - +---- - B S +

Answer 13:

True. MySQL supports multiple actions for asingle ALTER TABLE statement.
Answer 14:

False. Rows cannot be added with an ALTER TABLE statement.

Answer 15:

True.

Answer 16:

False. MySQL will tell you to use the DROP TABLE statement for this action.
Answer 17:

Either of the following statements renames the table:

ALTER TABLE tbl RENAME TO tbl _new,
RENAVE TABLE tbl TO t bl _new,

Answer 18:

Indexes can speed up retrievals, especially for large tables, and they can be used to place restrictions on
columnsto ensure that a column or a set of columns may contain only unique-valued entries.

Answer 19:

No, itisn't possible. A PRI MARY KEY can only contain columnsthat are specified as NOT NULL.

Answer 20:
nysqgl > ALTER TABLE nyt abl e
-> ADD col O I NT FIRST,
-> ADD col 2 I NT AFTER col 1,
-> ADD col 4 INT
->
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Answer 21:

SHOW CREATE TABLE t bl displays al index information for the table, including composite in-
dexes. SHOW | NDEX FROM t bl also shows index information, although the output might not be as
easy to interpret.

Answer 22:

nysqgl > CREATE TABLE tbl (
-> col1l INT NOT NULL,
-> col 2 INT NOT NULL,

-> PRI MARY KEY (col 1, col 2)
->);

Answer 23:

There are two main ways of emptying atable:

1. The TRUNCATE statement is fastest, but it doesn't tell you how many rows were del eted:

nysqgl > TRUNCATE TABLE City;
Query OK, 0 rows affected (0.02 sec)
mysqgl > SELECT COUNT(*) FROM City;

+

o e e oo oo oo

| COUNT(*) |
Fommm e o oo +
| 0 |
e oo o +

2. The DELETE statement isn't as fast, but it tells you how many rows were del eted:

nmysql > DELETE FROM City;
Query OK, 4079 rows affected (0.00 sec)

Answer 24:

Either of the following SHOWSstatements provides the desired information:

SHOW TABLES FROM test LIKE ' % est % ;

SHOW TABLE STATUS FROM test LIKE ' % est % ;

SHOW TABLES lists just the table names. SHOW TABLE STATUS displays the names and additional

table information.

The corresponding statement that uses the | NFORMATI ON_SCHEMA database to retrieve the desired
datais:

SELECT * FROM | NFORVATI ON_SCHEMA. TABLES
WHERE TABLE_SCHEMA = 'test' AND TABLE_NAME LIKE ' % est % ;

Answer 25:

SHOW COLUMNS FROM nytest FROM test LIKE 'id%;
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Answer 26:

SHOW CREATE TABLE test. mytest;

Answer 27:

The default storage engine has been changed to | nnoDB. For example, this could have been done with
the following statement:

SET storage_engi ne = | nnoDB;
To make sure that the table gets created as a My | SAMtable, you could do either of the following:

1. Specify the storage engine at table creation time:
nysqgl > CREATE TABLE defaul ttype (id | NT) ENG NE=Myl SAM

2. Set the default storage engineto Myl SAMand then create the table:

nmysgl > SET storage_engi ne = Myl SAM
nmysqgl > CREATE TABLE defaul ttype (id |INT)

Those are just two out of many possibilities to achieve that result.
Answer 28:

A MySQL user with sufficient privileges can change the server's default storage engine to | nnoDB
while the server is running by using this statement:

SET GLOBAL st orage_engi ne=l nnoDB;

This setting affects all clients that connect after the statement executes.

Answer 29:

a. Usefeatures of the table storage engine, such as by using MERGE tables to work around size limita-
tions of the Myl SAMstorage engine.

b. Convert the table for use with a storage engine that allows larger tables. For example, convert My-
| SAMtablesto | nnoDB tables. The | nnoDB tablespace can consist of several files and | nnoDB
can spread a table's contents over more than one of these files. This allows the table to be larger
than any singlefile.

c. Useanother filesystem or a newer version of the operating system that allows for larger files.

Answer 30:

DROP I NDEX idx_id ON tbl or ALTER TABLE thl DROP | NDEX idx_id. You canre
cover the index by rebuilding it with a CREATE | NDEX or ALTER TABLE ... ADD | NDEX state-
ment.

Answer 31:
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A UNI QUE index can contain NULL values; a PRI MARY KEY cannot. It's possible to have multiple
UNI QUE indexes for atable, but there can be only one index defined as a PRI MARY KEY for each ta-
ble.

Answer 32:
PRI MARY KEY
Answer 33:
It's not possible. All tables must belong to a database, and therefore must be created within a database.
Answer 34:
nysql > CREATE TABLE nyt bl
-> coll I NT UNSI GNED NOT NULL,
-> col 2 CHAR(50) NOT NULL,
-> col 3 CHAR(50) NOT NULL,
-> PRI MARY KEY(col 1),
->  UNI QUE(col 2),

-> | NDEX( col 3)
-> )

Other variations are possible. For example, the indexes created by the PRI MARY KEY and UNI QUE
clauses could be specified by adding PRI MARY KEY to the end of the col 1 definition and UNI QUE to
the end of the col 2 definition.

Answer 35:

True.

Answer 36:

True. To do so, specify the keyword FI RST at the end of the ADD clause that provides the column
definition.

Answer 37:
Y ou cannot do this. Column names in a table must be unique regardless of |ettercase.
Answer 38:

The Key value in DESCRI BE output for a UNI QUE index will be UNI or PRI if the index does not al-
low NULL values. The Key vaue is MJL if the index does allow NULL values because NULL in a
UNI QUE index is a special case: Multiple NULL values are allowed, unlike any other value. For myt -

abl e, the Key value is MUL, which indicates that the UNI QUE index on col allows multiple NULL
values. Consequently, the | NSERT statement will not fail, even though it inserts several NULL values.

Answer 39:

Yes. You cannot add a primary key for either column individually because each contains duplicate
non-NULL values. However, the combination of col 1 and col 2 has unique and non-NULL values
only, soit's possible to create a PRI MARY KEY with this SQL statement:

ALTER TABLE nyt abl e ADD PRI MARY KEY (col 1, col 2);

Answer 40:
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With ALTER TABLE ... ADD | NDEX, if you don't explicitly provide a name for the index, MySQL
creates an index name based on the name of the first indexed column. With CREATE | NDEX, an error
occursif you don't provide a name for the index.

Answer 41:

No. If you want to drop more than one index at the same time, you must use ALTER TABLE ... DROP
| NDEX.

Answer 42:

nysqgl > RENAME TABLE t _archive TO t _archive_l astyear,
->t _active TOt _archive, t _tenplate TOt _ active;

Query OK, 0 rows affected (0.00 sec)

nysql > SHOW TABLES LIKE "t\_9%;

o m e e e e oo +
| Tables_in_sg5 (t\_% |
e +
| t_active |
| t_archive |
| t_archive_lastyear |
oo +
Answer 43:

You cannot use RENAVE TABLE to rename a temporary table. You should use ALTER TABLE to do
this.

nysqgl > RENAME TABLE t1 TO t 2;

ERROR 1017 (HY000): Can't find file: "./sg5/tl.frm (errno: 2)
nysqgl > ALTER TABLE t1 RENAME TO t 2;

Query OK, 0 rows affected (0.00 sec)

Records: O Duplicates: 0 Wrnings: 0

Answer 44:

Either of the following statements provides the desired information:
SHOW TABLES FROM t est ;

SHOW TABLE STATUS FROM t est;

Answer 45:
Either of the following statements will work:

SHOW COLUMNS FROM nyt est FROM test;
SHOW COLUMNS FROM t est . myt est ;

Answer 46:

If you try to use a storage engine that is not compiled in or has been disabled, MySQL instead creates a
table using the default engine. Because the request to create the table as a | nnoDB table was not
honored by the server, this means that the server either was not compiled with support for the | nnoDB
storage engine, or that | nnoDB was disabled at server startup (using the - - ski p-i nnodb option).
Because the table was created as a Myl SAMtable, the default storage engine must be Myl SAM
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Answer 47:

A default storage engine of | nnoDB can be specified at server startup by using the -
- def aul t - st or age- engi ne=l nnoDB option, either on the command line or in an option file. For
example, you could start the server like this:

nysgl d --default-storage-engi ne=l nnoDB

To use an option file, put these linesin thefile:

[nysql d] ,
def aul t - st or age- engi ne=l nnoDB

Answer 48:

Any client can change its connection-specific default storage engine by issuing this statement:

SET SESSI ON st or age_engi ne=I nnoDB;

This setting will not affect other client connections.
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Almost all examples and exercisesin this study guide use the world database as the sample data set. The
accompanying CD-ROM contains the data for this database and instructions that describe how to create
and populate the database for use with your own MySQL installation.

Some of the exercises can be done by using subqueries. However, because subqueries are covered in a
later chapter, assume that your answers should not use them.

Question 1:

Assume that atablet contains a DATE column d. How would you find the oldest date? How would you
find the most recent date?

Question 2:

Assume that atable t contains a date-valued column d as well as other columns. How would you find
the row that contains the oldest date? How would you find the row containing the most recent date?
(Note that these are different problems than finding the oldest and most recent date.)

Question 3:

Consider the Count r y tableinthewor | d database:

TSR R
| Code | Nane | I'ndepYear |
Fommm o Fom ek Fom e +
| ABW | Aruba | NULL |
| AFG | Afghanistan | 1919 |
| AGO | Angola | 1975 |
| ALA | Anguilla | NULL |
| | Al bania | 1912 |

Considering only those countries with a known (non-NULL) value in the | ndepYear column, how can
you determine the answers to the following questions?

a.  Which country was the last to become independent?

b.  Which country was the first to become independent?

Question 4:

Here's an alphabetical list of some basic clauses for the SELECT statement:

- FROM
. GROUPBY
. HAVI NG
« LIMT
- ORDERBY
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« WHERE

These clauses must be used in a specific order. What's this order?
Question 5:

In general, which of the SELECT statement clauses shown in the previous question are optional ? Which
of them are optional when retrieving data from atable?

Question 6:

You want to retrieve data from atable Ci t y in the wor | d database. Your current database ist est .
How can you refer to the G t y table in the FROM clause of SELECT statements without changing the
default database beforehand?

Question 7:

Consider the Ci t y tablein thewor | d database. Y ou want to find cities whose names start with letters
B to F and K to M, and that have more than a million inhabitants. The output should be sorted in ascend-
ing name order. What query will produce this result?

Question 8:

Thetable pet bi r t h hasthe following structure and contents:

S o e e e e o - S . S +
| Field | Type | Null | Key | Default | Extra
Feemaaan R E Foemnn I Feemaaan +

name | char(20) | YES | | NULL |
| birth | date | YES | | NULL | |
R RS Foomnnnaans S A Foonnn Foemanaann R RS +
nysql > SELECT * FROM petbhirth;
R NS S +
| nane | birth |
R TSR R +

Fl uffy 1993- 02- 04

Cl aws 1994- 03- 17

Buf fy 1989- 05- 13

Fang 1990- 08- 27

Bowser 1995-07- 29

Chi r py 1998-09- 11

VWi st er 1997-12-09

Slim 1996- 04- 29

Puf f bal | 1999- 03- 30

Lucy 1988- 05- 08

Maci e 1997- 05- 08

Mra 1997- 06- 09

Cheep 1998- 05- 08
o m e o - Fomm e o - +

Using the MONTH() and YEAR() SQL functions, you want to produce an ordered list that's sorted by
year and month of birth:

S F Hom - - - +
| Pet | Month | Year |
B B S —— [ S +
| Puffball | 3| 1999 |
| Chirpy | 9 | 1998 |
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Cheep 5 1998
VWi st er 12 1997
Myr a 6 1997
Maci e 5 1997
Slim 4 1996
Bowser 7 1995
C aws 3 1994
Fluffy 2 1993
Fang 8 1990
Buf fy 5 1989
Lucy 5 1988
Fomm oo - . [ +

What's the appropriate SQL statement to produce this result?
Question 9:

SELECT * type queries are convenient when you want to retrieve all columns of a table. What is a
reason not to use the* shorthand notation, though?

Question 10:

Consider the Count r y tableinthewor | d database. Which of the following statements will succeed?

1
mysqgl > SELECT Nane,
-> G\P * 1.1 AS 'GNP raised by 10%
-> FROM Country LIMT 1;
2.
mysqgl > SELECT Nane,
-> GNP * 1.1 GNP raised by 10%
-> FROM Country LIMT 1;
3.
mysqgl > SELECT Conti nent,
-> SUMG\P) * 1.1 AS ' New G\P
-> FROM Country GROUP BY Conti nent;
4.
nmysqgl > SELECT Nane,
-> GNP AS ' G oss National Product’
-> FROM Country WHERE ' Gross National Product' < 1000;
5.
mysqgl > SELECT Nane,
-> GNP AS ' Goss National Product'
-> FROM Country WHERE GNP < 1000;
Question 11:

Consider the following table and list of collations:

nysql > SELECT * FROM t;
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T +
| ¢ |
Foomm o +
| a |
| A
| B |
| A |
| b |
| a |
T +

o e e ek U Fom e e ST U +
| Collation | Charset | Id | Default | Conpiled | Sortlen |
o e ek Fomm e e e e T Fom e e oo Fomm e e e +
| latinl_bin latinl | 47 | | Yes | 1|
| latinl_general _ci | latinl | 48 | | | 0 |

latinl general _cs | latinl | 49 | | | 0 |

Assume that the default collation is| ati nl_general _ci . What SELECT statements will yield the
following results?

1.

Fome o - - +
| ¢ |
- +
| a |
| A |
| A |
| a |
| B |
| b |
Fommm - - +
2.

Fommm - - +
| ¢ |
S +
| A |
| A |
| a |
| a |
| B |
| b |
Fommm - - +
3.

Fommm - - +
| ¢ |
Fommm - - +
| A |
| A |
| B |
| a |
| a |
| b |
Fommm - +
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Question 12:
Consider this query:

nmysqgl > SELECT DI STI NCT CountryCode FROM Countrylanguage;

What's the corresponding GROUP BY query that would produce the same set of rows?
Question 13:

Thetable pet bi r t h hasthe following structure and contents:

nmysql > DESCRI BE pet birt h;
R R T S R +-- - - - T R +
| Field | Type | Null | Key | Default | Extra |
Fom o U R R T Fom o +
| name | char(20) | YES | | NULL | |
| birth | date | YES | | NULL | |
- Fom e e Fommm o +--m - - Fomm e e e - +
nysql > SELECT * FROM petbirth;
e Ty +
| name birth |
e T LI gy +

Fluffy 1993-02- 04

C aws 1994-03- 17

Buf fy 1989- 05- 13

Fang 1990- 08- 27

Bowser 1995-07- 29

Chi r py 1998-09- 11

Wi st er 1997-12-09

Slim 1996- 04- 29

Puf f bal | 1999-03- 30

Lucy 1988- 05- 08

Maci e 1997- 05- 08

Myra 1997-06- 09

Cheep 1998- 05- 08
o m e e e e e e e oo +

Y ou want to display name and birthday of the oldest pet. What's the appropriate SQL statement?

Question 14:

Thetable pet hasthe following structure and contents:

nmysqgl > DESCRI BE pet ;

TR ST S R +-- - - - T
| Field | Type | Null | Key | Default
T U R R T
| name | char(20) | YES | | NULL

| owner | char(20) | YES | | NULL

| species | char(20) | YES | | NULL

| gender | char(l) | YES | | NULL

B R B SR Hom e - - +-- - - - B R
nysqgl > SELECT * FROM pet ;

Fom e - Fomm e - E IR Fomm e - +

| name | owner | species | gender |
Fomm e o - Fomm e o - e +

| Fluffy | Harold | cat | f |

| Caws | Gaen | cat | m |
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| Buffy | Harold | dog | f |
| Fang | Benny | dog | m |
| Bowser | Diane | dog | m |
| Chirpy | Gnen | bird | f |
| Whistler | Gnen | bird | NULL |
| Slim | Benny | snake | m |
| Puffball | Diane | hanster | f |
Fomm e e o - Fomm - o - Fomm e oo - Fomm - o - +

What statements would you use to produce the following results?

a. The number of male and female pets (discarding the pets whose gender is unknown)

b. The number of pets of each species, with the species having the highest number of individuals ap-
pearing first

c. The number of dogs and cats, with the species that has the highest number of individuals to appear
first, using a WHERE clause

d. The number of dogs and cats, with the species which has the highest number of individuals to ap-
pear first, using a HAVI NG clause

The column headings for the results should be Ki nd, Gender , and Tot al .

Question 15:

Thetable per sonnel hasthe following structure and contents:

o e e e e e e e e oo Fom oo R U R +
| Field | Type | Null | Key | Default | Extra
Fomm e e - o e e e e e aa - Fommm o +--o - - Fomm e e e - +
| pid | smallint(5) unsigned | NO | PR | |
| unit | tinyint(3) unsigned | NO | | |
| salary | decimal (9, 2) | NO | | | |
tom e - o e e e e e - tomm - - +-- - - - Fommmm e o Fomm - +
nysqgl > SELECT * FROM per sonnel
S Fomm e o - . +
| pid ] unit | salary
+-- - - - R . +

1 42 | 1500. 00

2 42 | 1700. 00

3 42 | 1950. 00

4 42 | 2300. 00

5 42 | 1900. 00

6 23 850. 00

7 23 | 1250.00

8 23 | 1450.00

9 23 | 1920.00

10 42 | 2200. 00

11 23 | 2900.00

12 23 | 1000. 00

13 42 | 2850.00
+om o - - S R Fom e - +

What statements would you use to retrieve the following information?
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a. Find the number of employees, the salary total, and the average salary per employee for the two
company units, with the highest total salary appearing first. The output should have column head-
ings that should look like this:

b. Identify the highest and the lowest salary per unit. The output should have column headings that
should look like this:

o oo oo +
| Unit | High | Low
N N N +
Question 16:

Consider the Count r y table of the wor | d database. Use the GROUP_CONCAT( ) function to produce
one row per continent that displays alist of the countries in the continent that have a country population
of more than 100 million.

Question 17:

Consider the Count r y table of the wor | d database. Assume that you want to get a list of Dutch dis-
tricts (Count ryCode = ' NLD ) that looks like this:

Dutch Districts: Drenthe - Flevoland - Celderland - Gelderl and -

Cel derland - CGelderland - Groningen - Linburg - Linmburg - Noord-Brabant -
Noor d- Brabant - Noord-Brabant - Noord-Brabant - Noord-Holl and -

Noor d- Hol | and - Noord-Hol | and - Noord-Holl and - Noord-Hol | and -
Overijssel - Overijssel - Urecht - Urecht - Zuid-Holland -

Zui d- Hol  and - Zui d-Hol Il and - Zuid-Holland - Zuid-Holland - Zuid-Holl and
What's the query that yields that result?

Question 18:

Thetable pet hasthe following structure and contents:

nysql > DESCRI BE pet ;

T T Fom oo R U R +
| Field | Type | Null | Key | Default | Extra |
Fomm e e e Fom e e Fommm o +--o - - Fomm e e e - +
| nane | char(20) | YES | | NULL | |
| owner | char(20) | YES | | NULL | |
| species | char(20) | YES | | NULL | |
| gender | char(1) | YES | | NULL | |
Fomm e oo - o m - o - [ S — Fomm e oo - . +
nmysqgl > SELECT * FROM pet ;

ST E - T E - +

| name | owner | species | gender |

T B - T e +

| Fluffy | Harold | cat | f |

| daws | Gaen | cat | m |

| Buffy | Harold | dog | f |

I Fang I Benny | dog I I

Di ane | dog
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| Chirpy

| Whistler
| Slim

| Puffball

What COUNT( ) valueswill the following statements return?

| Gaen
| Gaen
| Benny
| Diane

a. SELECT COUNT(*) FROM pet;

b. SELECT COUNT(gender) FROM pet;

c. SELECT COUNT(DI STI NCT gender) FROM pet;
d. SELECT COUNT(DI STI NCT speci es) FROM pet;

Question 19:

Thetable pet hasthe following structure and contents:

nmysqgl > DESCRI BE pet ;

TR ST S R +-
| Field | Type | Null |
T U R +-
| nane | char(20) | YES |
| owner | char(20) | YES |
| species | char(20) | YES |
| gender | char(l) | YES |
B R B SR Hom e - - +-
nysqgl > SELECT * FROM pet ;
Fom e - Fomm e - E IR
| name | owner | species
Fomm e o - Fomm e o - Fomm e e oo
Fl uffy Har ol d cat
a aws Gnen cat
Buf fy Har ol d dog
Fang Benny dog
Bowser D ane dog
Chi r py Gnen bird
Wi st er Gnen bi rd
Slim Benny snake
Puf f bal | D ane hanst er
R TSR Fomm - Fommmm e o

T
Key |
B
| NULL
| NULL
| NULL
| NULL
e
[ - +
| gender |
B +
f
m
f
m
m
f
NULL
m
f
B - +
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Question 20:

Using W TH ROLLUP, write a single statement that queries the Count r y table to produce counts of the
number of countries in each continent, and a count of the total number of countries summed over al
continents.

Question 21.

An e-commerce company has a different database for each project. For each project, it has a table that
holds the team members. Unluckily, this information is not organized consistently, so there are three
tablesin three different databases that ook like this:

| nane | job |

| John | Manager |
| Steve | Progranmer |
| Andy | Webdesigner |

S Fom e e e e e o - +
nmysqgl > SELECT * FROM proj ect 2. users;

R R R +

| nick | task |

Fom o Fom e +

| Jim | Manager |

| Steve | Progranmer |

B - S +

nysqgl > SELECT * FROM pr oj ect 3. nenbers;
Fomm - S +

| member | job |

Fomm - o - o m e e e e o - +

| John | Manager |

| Steve | Programmer |

| Carol | Webdesigner |

B - S +

What SQL statement will give you a list of al team members, sorted by their names? What would the
statement be if you don't want team members to appear more than oncein the list?

Question 22:

Thetable per sonnel hasthe following structure and contents:

nysql > DESCRI BE personnel ;

R R o m e e e S R R R R R +
| Field | Type | Null | Key | Default | Extra |
B o m e e e e e e Fommm o +o-m - - S B +
| pid | smallint(5) unsigned | NO | PR | | |
| unit | tinyint(3) unsigned | YES | | NULL | |
| grade | tinyint(3) unsigned | YES | | NULL | |
Fom e o e e e e e o tom e o - +-- - - - Fomm e m e o Fom e - +

nysqgl > SELECT * FROM per sonnel ;
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R Fom oo R +
| pid | unit | grade |
+--m - - Fommm o - +
1 42 1
2 42 2
3 42 NULL
4 42 NULL
5 42 NULL
6 23 1
7 23 1
8 23 1
9 23 NULL
10 42 NULL
11 23 NULL
12 23 1
13 42 NULL
+-- - - - Hom e - - Fomm - - +

What result will the following statement yield?
SELECT unit, COUNT(grade) FROM personnel GROUP BY unit;

Question 23:

Refer to the structure and contents shown for the per sonnel table in the previous question. What res-
ult will the following statement yield?

SELECT unit, SUM grade) FROM personnel GROUP BY unit;

Question 24:

Refer to the structure and contents shown for the per sonnel table two questions earlier. What result
will the following statement yield?

SELECT unit, AVE grade) FROM personnel GROUP BY unit;

Question 25:

Thetable per sonnel hasthe following structure and contents:

nysql > DESCRI BE personnel ;

Fomm - - o e e e e e e Hom e - - +-- - - - E SR Fom e - +
| Field | Type | Null | Key | Default | Extra |
Fomm - o e e e e e e tomm - - +-- - - - Fommmm e o Fomm - +
| pid | smallint(5) unsigned | NO | PR | | |
| unit | tinyint(3) unsigned | YES | | NULL | |
| grade | tinyint(3) unsigned | YES | | NULL | |
R I T E Foemnn I Feemaaan +
nysql > SELECT * FROM personnel ;

S S R RS +

| pid | unit | grade |

S S R S N +

| 1 42 | 1

| 2 | 42 | 2 |

| 3| 42 | NULL |

| 4 | 42 |  NULL |

| 5 | 42 |  NULL |

| 6] 23| 1]

71 23] 1]
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| 8 | 23 | 1|
| 9] 23] NULL |
| 10| 42| NULL |
| 11| 23| NULL |
| 12| 23| 1]
| 13| 42| NULL |
R N o e - +

What result will the following statement yield?
SELECT unit, COUNT(*) FROM personnel GROUP BY unit;

Question 26:

Refer to the structure and contents shown for the per sonnel table in the previous question. What res-
ult will the following statement yield?

SELECT unit, COUNT(DI STI NCT grade) FROM personnel GROUP BY unit;

Answers to Exercises

Answer 1

The following queries find the oldest and most recent dates in the column d:
SELECT M N(d) FROM t;

SELECT MAX(d) FROMt;

Answer 2:

To find the rows containing the oldest and most recent dates in the column d, sort the dates in ascending
or descending date order, and return the first row of the result:

SELECT * FROMt ORDER BY d LIMT 1;
SELECT * FROMt ORDER BY d DESC LIMT 1,

Answer 3:

a  Heresthelast country that became independent:

mysqgl > SELECT Code, Nane, |ndepYear FROM Country
-> WHERE | ndepYear |'S NOT NULL
-> ORDER BY I ndepYear DESC LIMT 1;

[ [ S [ S +
| Code | Nanme | IndepYear |
[ [ S S +
| PLW | Palau | 1994 |
[ [ S S +

b. Heresthefirst country that became independent:

mysqgl > SELECT Code, Nane, |ndepYear FROM Country
-> WHERE | ndepYear | S NOT NULL
-> ORDER BY I ndepYear ASC LIMT 1;

Fom - oo - R L +

| Code | Nane | |ndepYear |
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[ o - - B S +
| CHN | China | -1523 |
HFomm - - - HFomm - - - R +

Answer 4:

The clauses must be used in this order:

1. FROM
VWHERE
GROUP BY
HAVI NG
ORDER BY

©o o ~ w b

LIMT

Answer 5:

All the SELECT clauses shown in the previous question are optional. When you retrieve data from a ta-
ble, the FROMclause is mandatory; all other clauses are optional.

Answer 6:

You can use a fully quaified table name. That is, precede the table name with the database name as a
quaifier. The G t y tablewould be referredtoaswor 1 d. City.

Answer 7:

The following query retrieves cities having names that begin with B, C, D, E, F, K, L, or M and that
have more than a million inhabitants:

nysql > SELECT Nane, Popul ation FROM City

-> WHERE (

-> (Name >= 'B' AND Nane < 'G)
-> OoR

-> )(Narre >= 'K AND Name < 'N)
->

-> AND Popul ati on > 1000000

-> ORDER BY Nane ASC

->

Other solutions are possible.
Answer 8:
Birthdays of pets (months and years only) in descending order:

nysql > SELECT
->  nane AS Pet,
-> MONTH(birth) AS Month,
-> YEAR(birth) AS Year
-> FROM petbirth
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-> ORDER BY Year DESC, Month DESC
->

Answer 9:

If you want to retrieve the table columns in a particular order, you cannot use * .

Answer 10:

The query will succeed.
The query will result in an error. Column aliases that contain spaces must be quoted.
The query will succeed.

The query will yield unpredictable results. You must not use a column aias in the WHERE clause,
so the string in that clause isinterpreted only as a string, not as a column reference.

The query will succeed.

Answer 11:

Either of the following statements will work:

nysql > SELECT ¢ FROMt ORDER BY c;
mysqgl > SELECT ¢ FROMt ORDER BY ¢ COLLATE | atinl_general _ci;

mysqgl > SELECT ¢ FROMt ORDER BY ¢ COLLATE | atinl_general _cs;

nysql > SELECT ¢ FROMt ORDER BY c¢ COLLATE | atinl_bin;

Answer 12:

nysqgl > SELECT Count ryCode FROM CountrylLanguage GROUP BY Count ryCode;

Answer 13:

To retrieve information for the oldest animal, sort the table in birth order and limit the result to the first
row:

nysqgl > SELECT

-> name, birth
-> FROM petbirth
-> ORDER BY birth ASC

|
------ Fome et
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Answer 14:

The following queries produce the desired results:

a.  Number of pets by gender:

mysqgl > SELECT
-> gender AS Gender,
-> COUNT(*) AS Total
-> FROM pet
-> WHERE gender |S NOT NULL
-> GROUP BY Gender;

[ [ S +
| Gender | Total |
[ S [ S +
| f | 4|
| m | 4|
Fomm e e - Fomm - - +

b.  Number of pets by species:

mysqgl > SELECT
-> species AS Kind,
-> COUNT(*) AS Total
-> FROM pet
-> GROUP BY Kind
-> ORDER BY Total DESC;

oo SR +
| Kind | Total |
B B - +
| dog | 3 |
| cat | 2
| bird | 2|
| snake | 1 |
| hanster | 1 |
R Feommanan +

c.  Number of dogs and cats, using a WHERE clause:

nmysqgl > SELECT
-> species AS Kind,
-> COUNT(*) AS Total
-> FROM pet
-> WHERE speci es=' dog' OR speci es='cat'
-> CGROUP BY Kind
-> CORDER BY Total DESC;

[ [ S +
| Kind | Total |
[ [ S +
| dog | 3 |
| cat | 2
o Fommaa - +

d. Number of dogs and cats, using a HAVI NG clause:

mysqgl > SELECT
-> species AS Kind,
-> COUNT(*) AS Total
-> FROM pet
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-> GROUP BY Kind
-> HAVI NG Ki nd=' dog" OR Ki nd=' cat'
-> ORDER BY Tot al DESC,

Foem - R +
| Kind | Total |
- - +
| dog | 3 |
| cat | 2 |
- o - - - [ +

Answer 15:

a.  Number of employees, total, and average salary per unit:

mysql > SELECT
-> unit AS Unit,
-> COUNT(*) AS Enpl oyees,
-> SUMsal ary) AS Total,
-> AV sal ary) AS Average
-> FROM per sonnel
-> GROUP BY Unit

-> ORDER BY Total DESC

-> ;
+o- o R [ T T +
| Unit | Enployees | Total | Average |
+om o Fom e oo Fom e e oo Fom e +
42 | 7 | 14400.00 | 2057.142857 |
| 23 | 6 | 9370.00 | 1561.666667 |
Ho- - - S [ S S +

b. Highest and lowest salary per unit:

mysqgl > SELECT
-> unit AS Unit,
-> MAX(sal ary) AS High,
-> MN(salary) AS Low
-> FROM per sonnel

-> GROUP BY Unit

23 | 2900.00 | 850.00 |
| 42 | 2850.00 | 1500.00 |

Answer 16:

nmysqgl > SELECT Conti nent, GROUP_CONCAT( Nare)
-> FROM Country
-> WHERE Popul ati on > 100000000
-> GROUP BY Conti nent;

o e e m m e e e e e e e e e e e e e e e e e e e e e emae oo +
| Continent | GROUP_CONCAT( Nane) |
S i +
| Asia | Bangl adesh, Paki st an, Japan, I ndi a, | ndonesi a, Chi na |
| Europe | Russian Federation |
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North Anerica | United States

| |

| Africa | Nigeria |

| South Anerica | Brazil |
S i +
Answer 17:

nysqgl > SELECT GROUP_CONCAT(Di strict ORDER BY District SEPARATOR " - ")

-> AS 'Dutch Districts' FROMCity
-> WHERE CountryCode = 'NLD' \ G

Answer 18:

a. Thisstatement produces the total number of petsin thetable:

nysql > SELECT COUNT(*) FROM pet ;
+

o e e e e oo
| COUNT(*) |
Fomm oo +
| 9 |
Fommme e oo +

b. COUNT(gender) countsonly non-NULL values, so the statement counts only those rows contain-
ing a known gender. Because there's one NULL value in the gender column, that row isn't coun-
ted:

nmysqgl > SELECT COUNT(gender) FROM pet;

B +
| COUNT(gender) |

_______________ +
| 8 |
B Ry +

c. The statement counts the number of distinct known genders. The NULL gender of the bird isn't
counted:

nysql > SELECT COUNT(DI STI NCT gender) FROM pet;
+

o e e e e e e e e e e e e e e e — -
| COUNT(DI STI NCT gender) |
ot +
| 2 |
oo +

d. The statement counts the number of distinct known species:

mysql > SELECT COUNT( DI STI NCT speci es) FROM pet;

o e +
| COUNT( DI STI NCT species) |
oo +
| 5 |
o e e e e e e e e e +

Answer 19:

The output counts the number of individuals for each combination of species and gender. It's displayed
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sorted by species and by gender within species. The following statement produces the output:

nysql > SELECT
-> speci es AS Speci es,
-> gender AS Gender,
-> COUNT(*) AS Total
-> FROM pet
-> CGROUP BY Speci es, Gender
->

Answer 20:

nysqgl > SELECT Continent, COUNT(*)
-> FROM Country
-> GROUP BY Continent WTH ROLLUP;

B e +

| Continent | COUNT(*) |

B . B +
Asi a 51
Eur ope 46
North Anerica 37
Africa 58
Cceani a 28
Antarctica 5
South Anmerica 14
NUL L 239

B . T +

Answer 21:

To display al team members, issue this statement:

nysqgl > SELECT

-> name AS Team\venber,

-> job AS Teanfask

-> FROM projectl. user

-> UNION ALL

-> SELECT * FROM proj ect 2. users

-> UNION ALL

-> SELECT * FROM proj ect 3. menber s
-> ORDER BY Teanenber

->
S . +
| TeamMenber | TeanTask |
oo e +

Andy Webdesi gner

Car ol Webdesi gner

Jim Manager

John Manager

John Manager

St eve Pr ogr ammer

St eve Pr ogr anmer

St eve Pr ogr anmer
. R +

To remove duplicates of team members, the statement is the same, with the exception that you omit the
ALL keyword:

nysqgl > SELECT
-> name AS TeamMenber,
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-> job AS TeanTask

-> FROM proj ectl. user

-> UNI ON

-> SELECT * FROM proj ect 2. users
-> UNI ON

-> SELECT * FROM proj ect 3. menber s
-> ORDER BY TeamMenber

->
Fom e o o m e e e e oo +
| TeamMVenber | TeanTask |
T i +
| Andy | Webdesi gner |
| Carol | Webdesi gner |
| Jim | Manager |
| John | Manager |
| Steve | Programmer |
S S +
Answer 22:

The statement provides the number of grades assigned for each unit. It counts only assigned grades; that
is, grades that are not NULL :

nysqgl > SELECT unit, COUNT(grade) FROM personnel GROUP BY unit;
+

S . +
I 23 | 4 |
I 42 | 2 |
N U +
Answer 23:

B o e o +
| 23 | 4|
| 42 | 3 |
N o e e oo +
Answer 24:

For each unit, the statement calculates the average value of grades that aren't NULL:

Fomm - - - B TR +
| 23 | 1. 0000 |
| 42 | 1. 5000 |
R Fommm e e e o +
Answer 25:

The statement counts the number of rows for each unit:

nysqgl > SELECT unit, COUNT(*) FROM personnel GROUP BY unit;
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Fom oo ST +
| unit | COUNT(*) |
Fommm o e +
| 23 | 6 |
| 42| 7 |
[ . +
Answer 26:

GROUP BY unit;
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Chapter 10. SQL Expressions

Almost all examples and exercisesin this study guide use the world database as the sample data set. The
accompanying CD-ROM contains the data for this database and instructions that describe how to create
and populate the database for use with your own MySQL installation.

Question 1:

Consider the following query:

nysql > SELECT CONCAT(I F(1 ndepYear 1S NOT NULL,
-> CONCAT(Nane, ' becane independent in ', IndepYear),
-> CONCAT(Nane, ' is not independent')), '.")
-> AS 'Independent or not?'
-> FROM Country LIMT 10;

| I ndependent or not?

Aruba i s not independent.

Af ghani st an becane i ndependent in 1919.

Angol a becane i ndependent in 1975.

Anguilla is not independent.

Al bani a becane i ndependent in 1912.

Andorra becane i ndependent in 1278.

Net herl ands Antilles is not independent.

United Arab Enirates becane independent in 1971
Argentina became i ndependent in 1816.

Arreni a becane i ndependent in 1991

What types of values are used in this query?
Question 2:
What's the explanation for the different results of the two comparisons in the following query?

nysql > SELECT 3. 1415 + 0. 9585

4.1, 3.1415E0 + 0.9585E0 = 4. 1EO0;

o m e e e e e e e e oo o m e e e e e e e e e e - +
| 3.1415 + 0.9585 = 4.1 | 3.1415E0 + 0.9585E0 = 4. 1E0 |
e e e T +
| 1| 0 |
e m e e e a e o mm e e e e e e e e +
Question 3:

Why does the first statement succeed, whereas the second one fails?

nysqgl > SELECT "Let's see whether this works.";

o m e e e e e e e e e m o +
| Let's see whether this works. |
o m e e e e e e e e e e — o +
| Let's see whether this works. |
e +

nysql > SELECT "Let's see whether this works.";
ERROR 1054 (42S22): Unknown columm 'Let's see whether this works.' in
"field list'
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Question 4:

Consider the following statements. The first SELECT yields true, whereas the second SELECT yields
false. What's the explanation for this?

nysqgl > SET @tr1l " Hihner - Hugos Hahnchen sind schdn.'
nysqgl > SET @tr2 ' Huehner - Hugos Haehnchen sind schoen.';
rrysql > SELECT @trl = @&tr2;

nysqgl > SET @tr1l " Hihner - Hugos Hahnchen sind schoén.’
nysqgl > SET @tr2 ' Huehner - Hugos Haehnchen sind schoen.';
nysql> SELECT @trl = @tr2;

| Gtrl = @tr2 |
e,
I 1|
o +
Question 5:

What will the following statement yield, true or false?
nysqgl > SELECT "Hello world!" = BINARY 'Hello world!";

e It will result in an error because it compares a non-binary string with a binary string, which is un-
defined.

e It will result in NULL because it compares a non-binary string with a binary string, which is un-
defined.

o It will result in true (1) because, if one string is binary, both strings are treated as binary in the com-
parison.

* It'snot possible to answer the question without knowing the current character set and collation.

Question 6:

Consider the following statements. How should you rephrase the second statement so that it produces
uppercase letters?

nysql > SELECT @ar := BINARY 'Lennart’

__________________________ +
| @ar := BINARY 'Lennart' |
T I +
| Lennart |
T +
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| Lennart

Question 7:
Why does the first statement fail, whereas the second one succeeds?

nysql > SELECT NOW ();
ERROR 1305 (42000): FUNCTI ON worl d. NOW does not exi st

nysql > SELECT NOW ();

o e e e e +
| NOW () |
Fom e e e e e ek +
| 2005-06-02 10: 38:46 |
Fom e e eee oo +
Question 8:

An SQL expression can consist of constants. What kind of constants are there? What else could an SQL
expression consist of ?

Question 9:

Give an example of a SELECT statement that contains an expression using humeric constants.
Question 10:

Give an example of a SELECT statement that contains an expression using string constants.
Question 11:

Give an example of a SELECT statement that contains an expression using date constants.
Question 12:

Give an example of a SELECT statement that contains an expression using time constants.
Question 13:

Give an example of a SELECT statement that contains an expression using a column reference.
Question 14:

Give an example of a SELECT statement that contains an expression using a function call.
Question 15:

Give an example of a SELECT statement that contains an expression using both a temporal value and a
function call.

Question 16:

Suppose that the table per sonnel hasthe following data for employeesin two organizational units:

nysqgl > SELECT * FROM per sonnel ;
+-- - - - S E SR +

| pid | unit | salary |
F-- - - [ R e e e e o - +
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1 42 1500. 00
2 42 1700. 00
3 42 1950. 00
4 42 2300. 00
5 42 1900. 00
6 23 850. 00
7 23 1250. 00
8 23 1450. 00
9 23 1920. 00
10 42 2200. 00
11 23 2900. 00
12 23 1000. 00
13 42 2850. 00
oo T . +

What SQL statement would you issue to retrieve a list showing tax deductions for each employee? As-
sume that the deduction is 40% of the salary. Gross salary, deduction, and net salary should be displayed
with descriptive, instead of mathematical, headings (for example, use Deduct i on as a heading, not the
expression used to calculate the deduction).

Question 17:

Refer to the data shown for the per sonnel tablein the previous question. What SQL statement would
you issue to retrieve a list showing tax deductions for each unit (displayed with descriptive headings in-
stead of mathematical headings)? Assume that the deduction is 40% of the salary.

Question 18:

Refer to the data shown for the per sonnel table two questions earlier. What SQL statement would
you issue to retrieve alist showing tax deductions for each employee? Assume that the deduction is 40%
of the salary for employees with a salary of 2,000 or more, and 30% for those who earn less. The result
should show descriptive headings.

Question 19:

Suppose that the table per sonnel hasthe following data for employeesin two organizational units:

nysqgl > SELECT * FROM per sonnel ;
+

E S R T
| pid | unit | salary
+om o - S R Fom e - +

1 42 1500. 00

2 42 1700. 00

3 42 1950. 00

4 42 | 2300.00

5 42 1900. 00

6 23 850. 00

7 23 1250. 00

8 23 1450. 00

9 23 1920. 00

10 42 | 2200. 00

11 23 | 2900. 00

12 23 1000. 00

13 42 | 2850.00
+--m - - Fommm o Fomm e e e +

What SQL statement would you issue to retrieve a list showing the cost rise for the organization if em-
ployee salaries are increased by 10%? The result should show descriptive headings instead of mathemat-
ical headings (for example, use Cost Ri se as a heading, not the expression used to calculate the cost
rise).
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Question 20:

Refer to the data shown for the per sonnel tablein the previous question. What SQL statement would
you issue to retrieve a list showing the cost rise for the units if employee salaries are increased by 10%
for unit 23 and by 5% for unit 42 (displayed with descriptive headings instead of mathematical head-
ings)?

Question 21.

Suppose that the table | eonar do has the following structure and contents:

nysql > DESCRI BE | eonar do;

Fomm - - E SR Hom e - - +-- - - - E SR Fom e - +
| Field | Type | Null | Key | Default | Extra |
Fomm - Fommmm e o tomm - - +-- - - - Fommmm e o Fomm - +
| name | char(7) | YES | | NULL | |
Fomm e - - Fomm e e o - [ S S — Fomm e e oo Fomm e - - +
nysql > SELECT * FROM | eonar do;

T +

| name |

Fom e - +

| Lennart |

| lennart |

| LENNART |

| | EnNaRt |

Fomm e m e o +

What output will the following statements yield?

SELECT DI STI NCT nanme FROM | eonar do;

SELECT nane, COUNT(*) FROM | eonardo GROUP BY nane;
SELECT nane, COUNT(*) FROM | eonardo;

Question 22;

Suppose that the table | eonar do has the following structure and contents:

nysql > DESCRI BE | eonar do;

Fo-m - - S +o- - - - - +-- - - - E R Fo-m - - +
| Field | Type | Null | Key | Default | Extra |
Fom e - S tom e o - +-- - - - Fomm e m e o Fom e - +
| name | binary(7) | YES | | NULL | |
. Fom e e e o - - [ S — Fomm e oo - . +
nysqgl > SELECT * FROM | eonar do;

e +

| name |

R I +

| Lennart |

| lennart |

| LENNART |

| | EnNaRt |

B R +

What output will the following statements yield?
SELECT DI STI NCT nane FROM | eonar do;
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SELECT nane, COUNT(*) FROM | eonardo GROUP BY nane;
SELECT nane, COUNT(*) FROM | eonardo;

Question 23:

The SQL functions LENGTH( ) and CHAR _LENGTH( ) both return the length of a string. Why are there
two functions for the same apparent functionality?

Question 24:
What's the result of the following string comparison?

SELECT MD5(' | ennart') = MD5(' LENNART' )

Question 25:

Thel F() function returns the second argument if the condition in the first argument evaluates to true;
otherwise, it returns the third argument. Knowing this, what do you expect | F() to return for the fol-
lowing comparisons?

a SELECT IF('ABC = '"abc',' TRUE' ,' FALSE');

b. SELECT | F(' ABC = BINARY 'abc',' TRUE ,' FALSE');

c. SELECT | F(BINARY ' ABC = BINARY 'abc',' TRUE' ,' FALSE');

Question 26:

Will the following query evaluate to true (1), false (0), or NULL? (The pattern contains three under-
scores.)

SELECT '"abc' LIKE '% _%;

Question 27:

Will the following query evaluate to true (1), false (0), or NULL? (The pattern contains five under-
SCOres.)

SELECT 'abc' LIKE ' % % ;

Question 28:
Will the following query evaluate to true (1), false (0), or NULL?
SELECT '' LIKE '%;

Question 29:
Will the following query evaluate to true (1), false (0), or NULL?
SELECT '' LIKE' %';
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Question 30:
Will the following query evaluate to true (1), false (0), or NULL?
SELECT '% LIKE' %';

Question 31:
Will the following query evaluate to true (1), false (0), or NULL?
SELECT ' %' LIKE '%;

Question 32:
Will the following query evaluate to true (1), false (0), or NULL?
SELECT 'Lennart' LIKE ' _e%t"';

Question 33:
Will the following query evaluate to true (1), false (0), or NULL?

SELECT ' Lennart' LIKE ' _e%;

Question 34:
Will the following query evaluate to true (1), false (0), or NULL?
SELECT NULL LI KE NULL;

Question 35:
Will the following query evaluateto true (1), false (0), or NULL?
SELECT NULL LIKE '9%;

Question 36:
Will the following query evaluateto true (1), false (0), or NULL?
SELECT ' NULL' LIKE '%;

Question 37:
Will the following query evaluate to true (1), false (0), or NULL?
SELECT BI NARY ' NULL' LIKE 'null";

Question 38:
Will the following query evaluate to true (1), false (0), or NULL?
SELECT ' 2002- 02-08' LIKE '2002% ;
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Question 39:
Will the following query evaluate to true (1), false (0), or NULL?
SELECT 23.42 LIKE '2%";

Question 40:
Will the following query evaluateto true (1), false (0), or NULL?
SELECT 023.420 LIKE '2%";

Question 41.

Suppose that thetable Ci t yLi st has the following structure:

nysql > DESCRI BE CityLi st;
+

T Ty Fom oo R U o +
| Field | Type | Null | Key | Default | Extra |
Fom e e Fom e e Fommm o +--o - - Fomm e e e o a e +
| ID | int(11) | NO | PRI | NULL | auto_increnent |
| Nane | char(35) | NO | | | |
| Country | char(3) | NO | | | |
| District | char(20) | NO | | | |
| Population | int(11) | NO | | O | |
B Ty [ F-- - - B U B +

You want to retrieve the list of citiesin the United States of America (USA), Denmark (DNK), and Ger-
many (DEU) that have a number of inhabitants between 400,000 and 500,000, sorted from largest to
smallest. Usethe | N() operator for the country list to perform this query. The list should look like this:

U SRR D +
| Gty | Country | Population |
oo o - B o m oo - - +
Koebenhavn DNK 495699
Lei pzi g DEU 489532
Tucson USA 486699
Nir nber g DEU 486628
New Orl eans USA 484674
Las Vegas USA 478434
C evel and USA 478403
Dr esden DEU 476668
Long Beach USA 461522
Al buquer que USA 448607
Kansas City USA 441545
Fresno USA 427652
Vi rgi ni a Beach USA 425257
Atl anta USA 416474
Sacranent o USA 407018
e R T +
Question 42:

Will the following statement evaluate to true (1), false (0), NULL, or result in an error?
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SELECT NULL == NULL;

Question 43;
Will the following statement evaluate to true (1), false (0), NULL, or result in an error?

SELECT NULL = NULL = NULL,;

Question 44:
Will the following statement evaluate to true (1), false (0), NULL, or result in an error?

SELECT NULL = NULL = O;

Question 45:
Will the following statement evaluate to true (1), false (0), NULL, or result in an error?
SELECT NULL IS NOT 0;

Question 46:
Will the following statement evaluate to true (1), false (0), NULL, or result in an error?

SELECT O I'S NOT' NULL;

Question 47:
Will the following statement evaluate to true (1), false (0), NULL, or result in an error?

SELECT 0 <=> 1;

Question 48:
Is the comment in the following statement legal in MySQL?
| NSERT /*! DELAYED */ | NTO nytabl e VALUES (5);

Question 49:
Is the comment in the following statement legal in MySQL?
SELECT * FROM nytable WHERE id < 100 /*!40000 FOR UPDATE */;

Question 50:
Is the comment in the following statement legal in MySQL?
CREATE /*32303 TEMPORARY */ TABLE tbl (col INT);

Question 51

Is the comment in the following statement legal in MySQL?
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SELECT * FROM nytable; // * is not good style, though

Question 52;
Is the comment in the following statement legal in MySQL?
SELECT a, b, ¢ FROMtbl; --different colum |ist needed?

Question 53:

Which SQL functions could you use to store encrypted information? What functions could you use to re-
trieve the stored information unencrypted? Are there special prerequisites or regquirements for using
these functions?

Question 54:

What's the result of the following statement?

nysqgl > SELECT ROUND(1.5), ROUND(-1.5);

e 2and-1.
e land-1.
e 2and-2.

2 in both cases.

Answers to Exercises
Answer 1:

The query uses these types of values:

e Tablecolumns: Narre and | ndepYear .

» Litera values:' becane independent in '," is not independent','.',and'In-
dependent or not?'.

e Functions: The string function CONCAT( ) and the logical function | F() .

Answer 2:

In the first expression, exact values are used, whereas in the second expression, approximate values are
used and rounding error is possible.

Answer 3:
The SQL modes were different for the two statements:
mysql > SELECT @@ql _node;

+

O

| @®ql _node |
Foe e +
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oo e e e e e e e oo oo +
| Let's see whether this works. |
oo e e e e e e e e e oo - +
| Let's see whether this works. |
o m m e e e e e e e e e e e e e o m +

nysql > SET sql _npde = ' ANSI _QUOTES' ;
rrysql> SELECT @QI _node;

| @zql _node |

nmysqgl > SELECT "Let's see whether this works.";
ERROR 1054 (42S22): Unknown columm 'Let's see whether this works.' in
"field Iist'

It's agood idea to quote strings using single quotes to remain independent of the SQL mode.

Answer 4.

When the first SELECT statement was issued, the col | ati on_connect i on was set to its default
value (I ati n1_swedi sh_ci ). For the second SELECT statement, the col | ati on_connecti on
wassettol atinl_gernman2_ci :

nysql > SELECT @&ol | ati on_connecti on;

| @ol | ati on_connection |

nysql > SET @trl " Hihner - Hugos Hahnchen sind schon.';
nysql > SET @tr2 ' Huehner - Hugos Haehnchen si nd schoen.'
rrysql> SELECT @trl = @tr2;

| @&trl = @&tr2 |

o e e e e e e aa

| 0 |

Fom e e e e oo +

nysql > SET col l ati on_connection = latinl_gernan2_ci;

nysql > SELECT @@ol | ati on_connecti on;
________________________ F

| @ol | ati on_connection |

oo +

| latinl_german2_ci |

o e m e e e e e oo oo - +

nysqgl > SET @tr1l " Hihner - Hugos Hahnchen sind schdn.'
nysqgl > SET @tr2 ' Huehner - Hugos Haehnchen sind schoen.';
rrysql > SELECT @trl = @&tr2;

| @trl = @tr2 |
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B +

1|
Fom e e e oo oo oo - +
Answer 5:

If either string in a comparison is binary, both strings are treated as binary. Because they're binary, the
concept of character sets and collations doesn't apply. Therefore, we get true (1):

nysqgl > SELECT "Hello world!" = BINARY 'Hello world!";
oo e e e e e e e e e e e e e oo o +

| "Hello world!" = BINARY 'Hello world!" |

o m e e e e e e e e e e e e e e e e e emea e o +

| 1]
B .. +

Answer 6:

You have to convert the binary string to a non-binary string using, for example, the | at i nl1 character
set (other character sets will work, too):

U
| UPPER( CONVERT( @ar USING | atinl)) |
T T T ey +
| LENNART |
o +
Answer 7:

Normally, there must not be a space after the function name. However, you can set the SQL mode to al-
low spaces after function names:

nysql > SET sql _npde = ' | GNORE_SPACE' ;
mysql > SELECT @@ql _node;

Fomm e e e e e e e e +

| @®ql _node |

R +

| | GNORE_SPACE |

T +

T +
| NOW () |+
| 2005-06-02 10: 38: 46 |
o e e e e ee o eoaoo o +
Answer 8:

Constants are either literal numbers, strings, or temporal values. An SQL expression can consist of con-
stants, NULL values, references to table columns, and function calls.

Answer 9:

SELECT 1 + 1;
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Answer 10:

SELECT

Answer 11:

Hello ',

"world!";

SELECT ' 2002- 02-08',

Answer 12:

SELECT ' 21:39: 00",

Answer 13:

SELECT narme,

Answer 14:

SELECT NOW();

Answer 15:

2003-02-08' ;

'12:00: 00" ;

age FROM nytabl e,

SELECT DATE_FORVAT(NOW(), ' % %/ %" ) ;

Answer 16:

nysqgl > SELECT

->
->
->
->

->

e
NFROOONOUITRWN R

13

Answer 17:

pid AS PI

Dy

salary AS 'Goss Salary',
salary * 0.4 AS Deducti on,
salary * 0.6 AS 'Net Salary'

1500.
1700.
1950.
2300.
1900.

850.
1250.
1450.
1920.
2200.
2900.
1000.
2850.

nysqgl > SELECT

->
->

unit AS Unit,

-> FROM per sonnel

00
00
00
00
00
00
00
00
00
00
00
00
00

SUM sal ary) AS ' G oss Salary',

900.
1020.
1170.
1380.
1140.

510.

750.

870.
1152.
1320.
1740.

600.
1710.

00
00
00
00
00
00
00
00
00
00
00
00
00

|
+
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-> SUMsalary) * 0.
-> SUMsalary) * 0.
-> FROM per sonnel
-> GROUP BY wunit

4 AS Deducti on,
6 AS 'Net Sal ary'

->

[ '+ -------------- T —— o m oo o - +
| Unit | Gross Salary | Deduction | Net Salary |
[ R e SR B RS +
| 23 | 9370. 00 | 3748. 00 | 5622. 00 |
| 42 | 14400. 00 | 5760. 00 | 8640. 00 |
e . e e +
Answer 18:

nysql > SELECT
-> pid AS PI D,
-> salary as 'Goss Salary',
-> |F(salary < 2000, salary * 0.3, salary * 0.4) AS Deduction,
-> |F(salary < 2000, salary * 0.7, salary * 0.6) AS 'Net Salary'
-> FROM per sonnel

->
+- - - - R S o m e oo - +
| PID| Goss Salary | Deduction | Net Salary
+- - - - S R o m oo - - +
1 1500. 00 450. 00 1050. 00
2 1700. 00 510. 00 1190. 00
3 1950. 00 585. 00 1365. 00
4 2300. 00 920. 00 1380. 00
5 1900. 00 570. 00 1330. 00
6 850. 00 255. 00 595. 00
7 1250. 00 375.00 875. 00
8 1450. 00 435. 00 1015. 00
9 1920. 00 576. 00 1344. 00
10 2200. 00 880. 00 1320. 00
11 2900. 00 1160. 00 1740. 00
12 1000. 00 300. 00 700. 00
13 2850. 00 1140. 00 1710. 00
F-- - - T e e e e oo B S +
Answer 19:

nysqgl > SELECT
-> SUMsal ary) AS Sal ary,
-> SUMsalary) * 1.1 AS ' New Sal ary',
-> SUMsalary) * 0.1 AS ' Cost Rise'
-> FROM per sonnel

->
oo S +
| Salary | New Salary | Cost Rise |
B SR Fom e oo e oo oo - S +
| 23770.00 | 26147.00 | 2377.00 |
R TSR R R +
Answer 20:

nysqgl > SELECT
-> SUMsalary) AS Sal ary,
-> SUMsalary) * IF(unit
-> SUMsalary) * IF(unit
-> FROM per sonnel
-> GROUP BY unit
->

1, 1.05) AS 'New Sal ary',
1, 0.05) AS 'Cost Rise’

I
NN
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ST Fom e e R +
| Salary | New Salary | Cost Rise |
Fom e e Fom e e e +

9370. 00 | 10307. 00 | 937.00 |
| 14400.00 | 15120. 00 | 720.00 |
R TSR R R +
Answer 21:

Each statement yields output as follows:

nysqgl > SELECT DI STI NCT name FROM | eonar do;
+

o,

| name |
S +
| Lennart |
B R +

Different lettercases aren't regarded as distinct in a non-binary context.

nysqgl > SELECT name, COUNT(*) FROM | eonardo GROUP BY nane;
+

e ey +
| name | COUNT(*) |
B . +
| Lennart | 4 |
e e e e o - S +

Different lettercases aren't regarded as distinct in a non-binary context.

nysqgl > SELECT name, COUNT(*) FROM | eonar do;

ERROR 1140 (42000): M xing of GROUP colums (M N(), MAX(), COUNT()...)
with no GROUP colums is illegal if there is no GROUP BY cl ause
Asthe error message indicates, thisisn't alegal SQL statement.

Answer 22:

Each statement yields output as follows:

nysqgl > SELECT DI STI NCT name FROM | eonar do;
B U +

Lennart

| |
| lennart |
| |
| |

Lettersin different cases have different byte values, so they are regarded as distinct for binary strings.

nysqgl > SELECT name, COUNT(*) FROM | eonardo GROUP BY nane;
+

L Ty pepp—— +
| name | COUNT(*) |
Fomm e m e o R SR +
| LENNART | 1]
| Lennart | 1|
| | EnNaRt | 1]
| lennart | 1|
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Lettersin different cases have different byte values, so they are regarded as distinct for binary strings.
nmysql > SELECT name, COUNT(*) FROM | eonar do;

ERROR 1140 (42000): M xing of GROUP colums (M N(), MAX(), COUNT()...)
with no GROUP colums is illegal if there is no GROUP BY cl ause
Asthe error message indicates, thisisn't alegal SQL statement.

Answer 23:

LENGTH() counts string length in bytes, CHAR_LENGTH() counts string length in characters. For
strings that contain only single-byte characters, the two functions return identical results, but for strings
that contain multi-byte characters, LENGTH() returns a different (higher) number than
CHAR_LENGTH() .

Answer 24:

The MD5() function produces unequal values for the two strings because it treats arguments as binary
strings:

U +
| MD5('lennart') = MD5(' LENNART') |
oy U +
| 0 |
femmeemeeeeeeesmmmmmeeeeeeeeaaaann= +

However, this result can be guessed only if you're able to anticipate the results of the MD5() function
callsin advance (which is rather improbable):

T T ey +
| MD5('lennart') | MD5(' LENNART') |
o m e e e e e e e e e e e e e o m e e e e e e e e e e e e e +
| a6894e0c24b247a33b0de7e3f cd2b53f | d63445ebdc53cabe60ef 708beaf b39f 0 |
o m e e e e e e e e e e e o m e e e e e e e e e e e +
Answer 25:

a.  TRUE. A non-binary string comparison is performed in a case-insensitive manner (assuming that
the default collation is case-insensitive).

b. FALSE. The keyword Bl NARY for either of the terms causes the strings to be compared as binary

strings.

c. FALSE. The keyword Bl NARY for one (or both) of the terms causes the strings to be compared as
binary strings.

Answer 26:

Three underscore metacharacters match any three characters, so they match the entire string ' abc' .
That leaves nothing left to be matched, but because %also matches nothing, the expression evaluates to
true.
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| "abc' LIKE '% 9% |

B I T IR +
| 1|
B T +
Answer 27:

"abc' doesn't match the five underscore metacharacters, so the expression evaluates to false.

R T +
| 'abc' LIKE '% % |
R I +
| 0 |
o +
Answer 28:

B e +
| '" LIKE "% |
R +
| 1|
o m e e e oo - +
Answer 29:

The space characters surrounding ' % do not match the empty string, so the expression evaluates to
false.

B S +
| ' LIKE' %" |
o e e eea o +
| 0 |
e e e eea o +
Answer 30:

The' % character is matched by ' % , but not by the space characters surrounding it, so the expression
evaluatesto false.

U +
| "% LIKE' %' |
oo o - +
| 0|
S +
Answer 31:

Any non-NULL string is matched by the' % metacharacter, so the expression evaluates to true.

oo +
| * %' LIKE'% |
oo +
| 1
o e ee oo +
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Answer 32:

The expression evaluates to true. ' _e' at the start of the pattern matches ' Le' , ' _t' at the end
matches' rt ', and therest of the string is matched by the' % metacharacter.
o +

| 'Lennart' LIKE ' _e%t"' |

o m e e e e e e e oo +

| 1]

- +

Answer 33:

The expression evaluates to true. _e matches Le and the rest of the string is matched by the ' %
metacharacter.

o m e e +
| 'Lennart' LIKE ' e% |
U U +
| 1]
oo o - +
Answer 34.

T TR pe e +
| NULL LI KE NULL |
e +
| NULL |
Fom e e m e oo +
Answer 35:

If either operand is NULL, the expression evaluates to NULL. ' % matches anything (including the
empty string) except NULL.

R T +
| NULL LIKE "% |
ST +
| NULL |
L +
Answer 36:

Inthiscase, ' NULL' isjust astring like any other string, not the NULL value, so the expression evalu-
ates to true.

o ee e oo +
| "NULL' LIKE "% |
oo a oo +
| 1|
o e e e oo oo +
Answer 37:

In both operands, ' NULL' isjust a string (in different lettercases). The strings are compared as binary
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strings due to the Bl NARY keyword, so the expression evaluatesto false.

T T ey e +
| BINARY 'NULL'" LIKE 'null" |
o +
| 0 |
B T +
Answer 38:

Although it appears that the pattern match is performed on a date value rather than a string, the expres-
sion evaluatesto true. The reason for thisis that the “date” is actually a string value in this context.

e +
| '2002-02-08"' LIKE '2002% |
U +
| 1|
oo e e e e e e e oo o= +
Answer 39:

Pattern-matching operations can be performed with numbers, too. Because 23. 42 starts and ends with
2,it'smatched by ' 292" , so the expression evaluatesto true.

B S +
| 23.42 LIKE '2%" |
o e e ee oo +
| 1|
o e e ee oo +
Answer 40:

Pattern-matching operations can be performed with numbers, too. However, because 023. 420 does not
start and end with 2, it isn't matched by ' 292" . The expression evaluates to false.

I T I +
| 023.420 LIKE '29%" |
R I +
| 0 |
i +
Answer 41:

nysqgl > SELECT Name AS City, Country, Popul ation
-> FROM Ci t yLi st
-> WHERE Country IN('DEU ,' DNK' ,"' USA')
-> AND POPULATI ON BETWEEN 400000 AND 500000
-> ORDER BY Popul ati on DESC
->

Answer 42:

The statement returns an error. It's a common error of programmers to mix up the == comparison oper-
ator used in many programming languages with the = comparison operator used in SQL.

nysql > SELECT NULL == NULL;
ERROR 1064 (42000): You have an error in your SQ. syntax.
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Answer 43:

The statement evaluates to NULL. If any operand in an equality comparison is NULL, the expression
evaluatesto NULL.

nysql > SELECT NULL = NULL = NULL;

i +
| NULL = NULL = NULL |
B I T TR +
| NULL |
B T +
Answer 44:

The statement evaluates to NULL. If any operand in an equality comparison is NULL, the expression
evaluatesto NULL.

nysql > SELECT NULL = NULL = O;

L T I T +
| NULL = NULL = 0 |
e e e e e e e e - +
| NULL |
ST +
Answer 45:

The statement returns an error. Thel SNULL and | S NOT NULL operators must be followed by NULL.
nysql > SELECT NULL IS NOT O;

ERROR 1064 (42000): You have an error in your SQ. syntax.

Answer 46:

The statement evaluates to true (1) because 0 isnot NULL.

nysql > SELECT 0 1S NOT NULL;

TR +
| O 1S NOT NULL |
L +
| 1|
T +
Answer 47:

The statement evaluates to false. The special <=> operator can be used for regular comparisons (exactly
like the = operator). The only differenceisthat it's NULL-safe.

nysql > SELECT 0 <=> 1;
R R +

Answer 48:

Thisis alega comment in MySQL. The/*! part of the comment ensures that MySQL will not treat
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this as a comment, but other database servers will.

Answer 49:

This is alegal comment in MySQL. Other database servers will regard this as a comment; MySQL,
however, will interpret the contents of the comment as part of the statement if the server version is 4.0.0
or higher.

Answer 50:

Thisisalega comment in MySQL, but it is not a version-specific comment because it begins with / *
not/ *! . For that purpose, it should be written as/ *! 32303 TEMPORARY */ .

Answer 51:
Thisisn't alegal comment in MySQL.
Answer 52:

This SQL Standard-style comment isn't legal in MySQL because - - must be followed by a space char-
acter.

Answer 53:

For encryption and decryption, you could use the following functions:

»  ENCODE() and DECODE( ) ; these have no special requirements.

e DES ENCRYPT() and DES_DECRYPT( ) ; these require SSL support to be enabled.

* AES_ENCRYPT() and AES_DECRYPT( ) ; these have no specia requirements.

e PASSWORD() can encrypt data, but has no corresponding decryption function. It should only be
used for MySQL user account management.

Answer 54:

A fraction of . 5 or greater rounds away from zero:

nysql > SELECT ROUND(1l.5), ROUND(-1.5);

o P +
| ROUND(1.5) | ROUND(-1.5) |
e oo +
| 2 | -2 |
o - . +
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Almost all examples and exercisesin this study guide use the world database as the sample data set. The
accompanying CD-ROM contains the data for this database and instructions that describe how to create
and populate the database for use with your own MySQL installation.

Question 1:
Consider the Ci t y table of thewor | d database. Here isits CREATE statement:

CREATE TABLE "City’
“ID int(11) NOT NULL auto_increment,
“Nanme® char (35) NOT NULL default "',
“CountryCode™ char(3) NOT NULL default "',
"District™ char(20) NOT NULL default '',
“Popul ation® int(11) NOT NULL default 'O0',
PRI MARY KEY ("ID)

) ENG NE=My| SAM DEFAULT CHARSET=Il ati n1;

Will the following statement succeed? If it does, what will it insert?

nmysqgl > INSERT I NTO City VALUES ();

Question 2:
Consider the Ci t y table of thewor | d database. Here isits CREATE statement:

CREATE TABLE "Gty (
“ID int(11) NOT NULL auto_incremnent,
“Nanme® char (35) NOT NULL default '',
“CountryCode™ char(3) NOT NULL default "',
"District® char(20) NOT NULL default '',
“Popul ation® int(11) NOT NULL default 'O0',
PRI MARY KEY (°ID)

) ENG NE=My| SAM DEFAULT CHARSET=Il ati n1;

With MySQL running in strict mode, will the following statement succeed? If it does, what will it in-
sert?

nysqgl > | NSERT INTO Gity SET Name = NULL;

Question 3:

MySQL provides a number of ways to handle new rows that would cause duplicate-key errors for
unique index valuesin atable. Specificaly, (a) with the standard form of | NSERT, the new rows can be
rejected; (b) with | NSERT ... | GNORE, you can force MySQL to discard the new rows that duplicate
existing unique-key values; (c) with the REPLACE statement, you can force MySQL to delete the exist-
ing rows before inserting the new rows; and (d) you can use ON DUPLI CATE KEY UPDATE to update
specific columns of the existing row. For each of these options, give an example of the effect of its use
on the following table:

nysql > DESCRI BE t wouni que;

oo - oo Foom - R R oo - +
| Field | Type | Null | Key |

oo - oo Foo - oo - oo - +
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| id1l | tinyint(3) unsigned | NO | PRI | O | |
| i1d2 | tinyint(3) unsigned | NO | UNl | O | |
S o e e el S R . S +
nysqgl > SELECT * FROM t wouni que;

+-- - - - +-- - - - +

| idl | id2 |

+-- - - - +-- - - - +

11 2]

S — S — +

Question 4:

Consider thistable:

nysql > DESCRI BE twouni que;

Fo-m - - i +o- - - - - +-- - - - E R Fo-m - - +
| Field | Type | Null | Key | Default | Extra |
Fom e - o tom e o - +-- - - - Fomm e m e o Fom e - +
| idl | tinyint(3) unsigned | NO | PRl | O | |
| id2 | tinyint(3) unsigned | NO | UNl | O | |
Fomm e - - Fom e e e e e e e oo [ S S — Fomm e e oo Fomm e - - +
nysql > SELECT * FROM t wouni que;

E +-- - - - +

| idl | id2 |

+om o - - +om o - - +

| 1] 2|

| 3] 4|

51 6]

+-- - - - +-- - - - +

What are the contents of tablet wouni que after executing each of the following SQL statements?
nysql > REPLACE | NTO t wouni que VALUES (2, 2);
nysqgl > REPLACE | NTO t wouni que VALUES (2, 6);

Question 5:

How do you add multiple records to atable with asingle | NSERT statement?

Question 6:

| NSERT supports an | GNORE modifier, but REPLACE does not. Why isthat?

Question 7:

The table access_| og contains information on the number of times employees of a secured office

open adoor protected by personal 1D number (PIN) codes. The structure of thetable is:

nysql > DESCRI BE access_| og;

T o e e e oo S R +-- - - - T R R +
| Field | Type | Null | Key | Default | Extra |
Fom e - e e e oo S R +-- o - - Fom e - Fom o +
| PIN | char(6) | NO | PR | | |
| entries | int(10) unsigned | NO | | O | |
B R Fom e e e oo oo oo +o- - - - - +----- B R B - +

The system was been put into use recently, and the table contains the following entries:
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Fomm e o - . +
| PIN | entries |
B - T +
| 156734 | 6 |
| 578924 | 2 |
| 479645 | 10 |
| 356845 | 5 |
B R B R +

Now, two employees enter through the secured door using their PIN codes.

» Thefirst employee uses the PIN code 578924.

» The second employee, who has not used the system before, uses the PIN code 687456 (which is a
valid PIN for the door).

How can you log both entries in the access_| og table using a statement that is the same for each

entry (except for the PIN codes)?

Question 8:

To completely empty atable, what statement or statements can you use?

Question 9:

To partially empty atable, what statement or statements can you use?

Question 10:

What are the reasons why an UPDATE statement might have no effect (that is, not change any values)?

Question 11:

Why is the number of affected rows in the following UPDATE statement 0, although the number of rows

matched by the WHERE clause is 5? Why is the number of matched rows 5 and not rather 10?

nysqgl > SELECT pid, grade FROM personnel ;
F-- - - B S, +

| pid |

+----- S +

13 rows in set (0.00 sec)

nysqgl > UPDATE personnel SET grade = 1 WHERE grade != 2;
Query OK, 0 rows affected (0.00 sec)
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Rows matched: 5 Changed: 0O Warnings: O

Question 12:
Isthe following statement true or false?

To prevent accidental UPDATE statements that would change all rows in a table, you can start the
nysql program withthe - - saf e- updat es option.

Question 13:
Isthe following statement true or false?

To prevent accidental UPDATE statements that would change all rows in a table, you can start the
nmysql program withthe- - saf e- updat es- and- del et es option.

Question 14:
Isthe following statement true or false?

To prevent accidental UPDATE statements that would change all rows in atable, you can start any client
program with the - - saf e- updat es option.

Question 15:

Consider the following listing of atable named per sonnel that hasa primary key on the pi d column:

nysqgl > SELECT * FROM per sonnel ;
+

Fo-- - - Fommm o - S
| pid | unit | grade
oo o Fommaa - +

1 42 1

2 42 2

3 42 NULL

4 42 NULL

5 42 NULL

6 23 1

7 23 1

8 23 1

9 23 NULL

10 42 NULL

11 23 NULL

12 23 1

13 42 NULL
R S Foemaann +

What single UPDATE statement would you use to set all rows with no grade to 3?

Question 16:

Refer to the structure and contents shown for the per sonnel table in the previous question. What RE-
PLACE statement would you use to set the gr ade column to 4 and the uni t column to 45, for al
rows where the pi d column hasthe value 10?

Question 17:

Thetable pet nanes contains the following data:

111



Updating Data

nysqgl > SELECT * FROM pet nanes;
Fommm e a - +

Assume that you issue the following statement:

nysql > UPDATE pet nanes SET name = CONCAT(nane, ' _!!!l") ORDER BY nanme LIMT 1;

What will the table's contents be after the UPDATE?

Question 18:

Will the following statement delete al rows from the table myt abl e?
TRUNCATE TABLE nyt abl e;

Question 19:

Will the following statement delete all rows from the table mytabl e? Will it reset the
AUTO _| NCREMENT counter if thereisone in the table?

DELETE FROM nyt abl e;

Question 20:

The per sonnel table has the following contents. Unfortunately, the unit numbers were interchanged
for some reason. Unit 23 is supposed to be 42, and 42 is supposed to be 23. What statement would you
use to resolve this problem?

nysql > SELECT * FROM per sonnel ;
+--m - - S R Fomm e +

| pid | unit | grade |

+-- - - - Hom e - - tomm - - +
1 42 1
2 42 2
3 42 NUL L
4 42 NUL L
5 42 NULL
6 23 1
7 23 1
8 23 1
9 23 NULL
10 42 NUL L
11 23 NULL
12 23 1
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| 13| 42| NULL |

Answersto Exercises
Answer 1:

The statement will succeed. All columns are set to their default values (empty string or zero, respect-
ively), with the exception of | Dwhich hasan AUTO_| NCREMENT counter that is incremented:

nmysqgl > I NSERT I NTO City VALUES ();
Query OK, 1 row affected (0.03 sec)

nysql > SELECT * FROM Gity WHERE |1 D = LAST_| NSERT | X);
+ + +

A i L g
| 1D | Name | CountryCode | District | Population |
Hom e - - Hom e - - S R SR S +
| 4080 | | | | 0 |
tomm - - tomm - - SR R TSR S +
Answer 2:

The statement will result in an error:

mysql > SET SQL_MODE = ' STRICT_ALL_TABLES' ;

nmysqgl > INSERT I NTO City SET Name = NULL;

ERROR 1048 (23000): Columm 'Nanme' cannot be null
Answer 3:

There are several ways to handle records that would cause duplicate-key errors for unique indexes:

a.  Use the | GNORE option in | NSERT. | GNORE silently ignores the attempt to insert a duplicate
unique key value:

nysql > | NSERT | GNORE | NTO t wouni que VALUES (1, 42)
->/* Note the nunber of affected rows */;
Query OK, 0 rows affected (0.00 sec)

mysqgl > SELECT * FROM t wouni que;

oo T +
| idl | id2 |
oo - oo - +
|11 2|
R R +

b. Use REPLACE instead of | NSERT. REPLACE replaces any row that would otherwise duplicate a
unique key value. The existing row will first be deleted, and then the new row will be inserted (with
the result that the otherwise duplicated key value remains the same):

mysqgl > REPLACE | NTO t wouni que VALUES (1, 42)
-> /* Note the nunber of affected rows */;
Query K, 2 rows affected (0.00 sec)

mysqgl > SELECT * FROM t wouni que;
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E E +
| idl | id2 |
R — R — +
| 1] 42|
S S +

c. Usean| NSERT without the | GNORE option. An error occurs and the new record is not inserted:
nysql > | NSERT | NTO t wouni que VALUES (1, 42);
ERROR 1062 (23000): Duplicate entry '1' for key 1
d. Usean ON DUPLI CATE KEY UPDATE clause. The existing record is modified according to the
specified column assignments:
nysql > | NSERT | NTO t wouni que VALUES (1, 42)
-> ON DUPLI CATE KEY UPDATE idl = idl+1l, id2 = id2+1;
Query K, 2 rows affected (0.01 sec)
mysqgl > SELECT * FROM t wouni que;
H-- - - - L +
| idl | id2 |
+-- - - - +-- - - - +
2] 3|
S — S — +
Answer 4:

The REPL ACE statements change the table data as follows:

a

This statement replaces the first record rather than duplicating the existing unique value of 2 in the
i d2 column:

nysql > REPLACE | NTO t wouni que VALUES (2, 2);
Query K, 2 rows affected (0.00 sec)

mysqgl > SELECT * FROM t wouni que;

oo T +
| idl | id2 |
oo - oo - +
| 2] 2|
| 3| 4
| 5 | 6 |
oo - oo - +

Because the original record is deleted before the new row is inserted, the server reports 2 r ows
af f ect ed.

This statement replaces the first record (containing the value set 2, 2 prior to the change), rather
than duplicating the value in thei d1 column:

nysql > REPLACE | NTO t wouni que VALUES (2, 6);
Query OK, 3 rows affected (0.00 sec)

mysql > SELECT * FROM t wouni que;
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E E +
| idl | id2 |
R — R — +
| 3| 4
| 2 | 6 |
R R +

The result is that the first record then contains the value set 2, 6. The statement also replaces the
third record (containing the value set 5, 6 prior to the change), rather than duplicating the value in
the i d2 column. The result is that the third record also contains the value set 2, 6. Because this
result is identical to the value set of the first record, the first record is then deleted. The server op-
timizes the REPLACE statement to avoid doing more work than necessary. Thus, the first record is
deleted but not re-inserted, and then the third record is deleted and then re-inserted. For that reason,
the server reports 3 rows af f ect ed.

Answer 5:

You can add multiple records with a single | NSERT statement using multiple VALUES lists (thisis an
ANSI SQL-99 feature). The syntax is as follows:

I NSERT INTO tbl [(coll, col2, ...
VALUES (val uel, value2, ...), (valuel, value2, ...),

Answer 6:

The point of REPLACE is to replace old records, not ignore new ones. If you specify the keyword | G-
NORE in an | NSERT with multiple rows, any rows that duplicate an existing PRI MARY KEY or
UNI QUE index in the table are ignored, which means they aren't inserted. If you don't specify | GNORE,
the insert is aborted if there is any row that duplicates an existing unique key value. With REPLACE,
you explicitly want to replace records that would violate a PRI MARY KEY or UNI QUE index constraint,
so ignoring duplicates would make no sense.

Answer 7:

For the first employee, an UPDATE statement is needed to increase the count of the times PIN code
578924 has been used to open the door. For the second employee, a new record must be entered into the
table, as PIN code 687456 is being used for the first time.

You can provide for both occurrences by utilizing the ON DUPLI CATE KEY UPDATE clause of the
I NSERT statement:

I NSERT | NTO access_log (PIN, entries) VALUES ('578924', 1)
ON DUPLI CATE KEY UPDATE entries = entries+1;

I NSERT | NTO access_log (PIN, entries) VALUES ('687456', 1)
ON DUPLI CATE KEY UPDATE entries = entries+1;

After these two statements are executed, theaccess | og table has the following contents:

| 156734 | 6 |
| 578924 | 3 |
| 479645 | 10 |
| 356845 | 5 |
| 687456 | 1|
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Answer 8:

TRUNCATE TABLE, or DELETE with no WHERE clause, or DELETE with a WHERE clause that's always
true. Assume that you have the following table:

nysql > SELECT * FROM t bl 1;

Fom e e e - +
| id | sonetext |
Fom e - +
| 1] boo |
| 2| bar |
| 3 | booboo |
| 4 | barbar |
B +

Y ou could empty thistable as follows:

* Use TRUNCATE TABLE:
TRUNCATE TABLE tbl 1;

e Use DELETE with no WHERE clause:
DELETE FROM t bl 1;

Thiswill not work when nysql has been started with the - - saf e- updat es option, though.

* Use DELETE with a WHERE clause that's always true. The following statements use expressions that
aretruefor every record inthetablet bl 1:

DELETE FROM tbl 1 WHERE id < 5;
DELETE FROM tbl 1 WHERE 1 = 1;

Answer 9:

Use a DELETE statement that includes a WHERE clause that selects only the records to be deleted. As-
sume that you have the following table:

nysql > SELECT * FROM t bl 1;

Fom e e e - +
| id | sonetext |
Fom e e - +
| 1| boo |

2 bar |
| 3| booboo |
| 4 | barbar |
R +

To deleterecords with i d values of 2 and 3, statements that accomplish that goal include the following:

nysql > DELETE FROM tbl1 WHERE id > 1 AND id < 4;
nysql > DELETE FROM tbl 1 WHERE id BETWEEN 2 AND 3;
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Answer 10:

An UPDATE statement changes no valuesiif any of the following istrue;

a  Thetable hasno rows.
b.  Norows match the conditions specified in the WHERE clause of the statement.

c. Theupdated columns are set to their current values.

Answer 11:

The number of affected rowsis 0 because the WHERE clause matches only the rows where the gr ade
column values are set to 1 already. Thus, the values are not changed. The number of matched rowsis 5
rather than 10 because for gr ade values of NULL, the condition gr ade ! = 2 isnot true (the! = op-
erator is never true for NULL values).

Answer 12:

True. To prevent accidental UPDATE (and DELETE) statements that don't contain a WHERE clause that
uses akey, you can start thenysql command-line tool with the - - saf e- updat es option:

C:\nysql \ bi n>mysqgl --safe-updates nmenagerie
Wel cone to the MySQL nonitor. Conmands end with ; or \g.

nysqgl > DELETE FROM per sonnel ;

ERROR 1175 (HYO00): You are using safe update nobde and you tried
to update a table without a WHERE that uses a KEY col um

Answer 13:

False. There is no such option as - - saf e- updat es- and- del et es to the nysql command-line
tool. (In fact, there's no such option to any MySQL program.)

Answer 14:
False. The- - saf e- updat es option is supported only by thenysql client program.
Answer 15:

The rows with no grade are those containing NULL in the gr ade column. The following UPDATE state-
ment setsthe gr ade columnto 3 in al rowswheregr ade isNULL:

nysql > UPDATE personnel SET grade = 3 WHERE grade | S NULL;

Query OK, 7 rows affected (0.02 sec)
Rows natched: 7 Changed: 7 Warnings: O

Answer 16:

To make the required changes, you would issue this REPLACE statement:

nysqgl > REPLACE | NTO personnel VALUES (10, 45, 4);
Query K, 2 rows affected (0.00 sec)

nysql > SELECT * FROM personnel WHERE pi d=10;
+----- S e S RS +
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Fomm e e e o S +
| 10 | 45 | 4 |
+----- o mm - - Fommm - - +
Answer 17:

The UPDATE changes the row that is first when they're sorted by nane. Thefirst nameis Cheep. It oc-
curstwice, but LI M T constrains the change to include just one of the rows. The resulting table contents
are asfollows:

nysqgl > SELECT * FROM pet nanes;
R +

Answer 18:
Yes. TRUNCATE TABLE myt abl e will delete all records.
Answer 19:

Yes. DELETE FROM nyt abl e will delete all records. It will aso return the exact number of deleted
records. It may reset an existing AUTO | NCREMENT counter, too. If you want to avoid the latter, you
should include a WHERE clause to DELETE, like this:

DELETE FROM nyt abl e WHERE 1;

Answer 20:
To swap unit numbers 23 and 42, you would issue this statement:

nysql > UPDATE per sonnel
-> SET unit = I F(unit=23, 42, 23)
->

Query OK, 13 rows affected (0.02 sec)
Rows natched: 13 Changed: 13 Warnings: O

nysqgl > SELECT * FROM per sonnel ;
+

Fo-- - - Fommm o - S
| pid | unit | grade |
oo o Fommaa - +
| 1] 23| 1]
| 2] 23| 2 |
| 3| 23 |  NULL |
| 4 | 23 | NULL |
| 5| 23 | NULL |
| 6] 42 1]
A 1]
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