COP 4610L: Applications in the Enterprise
Spring 2005

Introduction to MySQL- Part 2 —

Instructor : Mark Llewellyn
markl@cs.ucf.edu
CSB 242, 823-2790
http://www.cs.ucf.edu/courses/cop4610L/spr2005

School of Electrical Engineering and Computer Science
University of Central Florida

COP 4610L: MySQL Part 2 Page 1 Mark Llewellyn ©




Manipulating Tables in MySQL (cont)

Recall that the create table command has the
following general format:

create [temporary] table
[1T not exists] tablename
[ (create definition, ...)]

[ table_options]
|select_statement];

The table options allow you to specify the MySQL
table type. The table type can be anyone of the six
types listed in the table on the next slide.

(
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Manipulating Tables in MySQL (cont)

Table Type Description
ISAM MySQL’s original table handler
HEAP The data for this table is only stored in memory

MyISAM A binary portable table handler that has replaced ISAM

MERGE A collection of MyISAM tables used as one table

BDB Transaction-safe tables with page locking
InnoDB Transaction-safe tables with row locking
MySQL Table Types

ISAM, HEAP, and MylISAM are available for MySQL versions 3.23.6 or later.
MERGE, BDB, and InnoDB are available for MySQL versions 4.0 and later.

Default table type is ISAM.

oo
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Altering A Table

After a table has been created, it Is possible to change the
specifications of its schema. This Is done through the
alter table command:

alter table table name action list

Note: Changing the schema of a table in a database is not something
that is done very often once the database has been created. The time
for altering the schema is during the design phase. Altering the
schema of an operational database Is a very dangerous thing.

Multiple changes to the table can be made at the same time
by separating actions with commas in the action_list.

The possible attribute (column) actions that can be used are
shown in the table on the following slide.

(
COP 4610L: MySQL Part 2 Page 4 Mark Llewellyn © g;‘l




Altering A Table (cont)

Action Syntax

Action Performed

add [column] column_declaration
[first | after column_name]

Add a column to the table

alter [column] column_name
{set default literal | drop default}

Specify new default value for a
column or remove old default

change [column] column_name

column_declaration

Modify column declaration with
renaming of column

modify [column] column_declaration

Modify column declaration
without renaming column

drop [column] column_name

Drop a column and all data
contained within it.

rename [as] new_ table name

Rename a table

table_options

Change the table options

Actions performed by alter table (column related) command

column_name represents the current name of the column, column_declaration represents the new

declaration, in the same format as if it were in a create command.
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Altering A Table (cont)

The screen shot below shows an example of altering a table.

e+ Command Prompt (2) - mysql -u root -p

myzgl>» describe bikes;:
+

___________ y—

Schema of bikes
before alteration

varchar{3@>
int€2>

hikename

zize

varchar{i5>
int<5>

date

int<{6>

(A.85 sec>

color
cost
purchaszed

o
o
o
o

[ I S

rows in se

muysigly alter tahle hikes

—» add column racesz_won int{3> default @; because this table Currently
Query OK, 8 rows affected <(B.A8 sec

Records: 8 Duplicates: @ Warnings: @ contains elght tUpleS (rOWS)

There are eight rows affected

mysgl> describe bhikes: and the new attribute has been
+

___________ y—

added to both rows.

varchar{3@>
int€2>
varchar{i5>
int<5>

date

int<{b>
int{3>

(A.88 szec>

hikename
size
color
cost
purchaszed
mileage
FACES_won

Bikes table after the
addition of a new column
_______ named races_won

F o =
F o =
F o =
F o e

L .

rows in se
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Altering A Table (cont)

e  The screen shot below shows the tuples currently in the bikes
table after the addition of the new attribute illustrating that all
of the tuples have assumed the default value on the new
attribute.

Every tuple in the
=+ Command Prompt (2) - mysql -u root -p table has the default
value for the new

mysgly select bikename. coloy,. cost,. mileage,. wraces_won from bhikes; .
ki q attribute.

i Colnago Dream Rahobank | bluesorange |
i Bianchi Evolution 3 i celezte

i Eddy Merckx Molteni i orange

i Eddy Merckx Domo i bluesbhlack

i Battaglin Carrera i redswhite

i Gianni Motta Personal | red/green

i Gios Torino Super i blue

i Schwinn Paramount P14 i i i
—— —— ——— - ———— +
B rows in set

mysqgl>
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Altering A Table (cont)

The screen shot below illustrates dropping a column from a table.

Note that in general, this type of operation may not always be
allowed due to constraint violations.

The attribute
races_won has been

=+ Command Prompt (2) - mysql -u root -p te"t;Tinated from the
apile.

musgl>* alter tahle hikes
—» drop column racesz_won;

Query 0K, 8 rows affected <B.B6 sec
Hecordz: B Duplicates: B UWarnings:

myzgl> describe hikes:
+

i hikename | wvarchart3@>

i size i intC2)

i color i varchart15?>
i cost i int<5>

i purchased | date

o ————— - -
o ————— - -
o - —————— ==

mysqgl> _
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Altering A Table (cont)

table.

e+ Command Prompt (2) - mysql -u root -p

mysgl> describe bikes;

hikename varchar(3a>»
size int{2>»
color varchar{i5>
cost int<{L»
purchaszed date

e T
e T
e T

alter tahle hikes

e T

* add column lastoverhaul datetime after hikename.

modify cost int{bl.

add column races_ridden int{(3> after
Query OK. 8 rouws affected (B.B6 sec?
Recordz: 8 Duplicates: B Warnings: A

muysgl> describe bikes;

hikename varchar(3a>»
lastoverhaul datetime
zize intd<2>
color varchar{i5>
cost int<b>
purchaszed date
mileage int<b>
races_ridden

F o e
F o e
F o e

rows in set (B.AA sech

mileage;

F o e

Schema of bikes
before alteration

More complicated alter
table command.

Bikes table after
the alteration
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Inserting Data Into A Table

. Data can be entered into a MySQL table using either the 1nsert or
replace commands.

. The 1nsert statement is the primary way of getting data into the
database and has the following form:
Form1 Insert [low priority | delayed] [ignhore] [into]table name

[set] column_namel = expressionl,

column_name2 = expression2, ..

Form2 1Insert [low priority | delayed] [ignhore] [into]table name

[ (column_name, ..)]Jvalues (expression,..), (.)..

Form3 @ insert [low priority | delayed] [ignore] [into]table name

[ (column_name,..)] select..

7
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Inserting Data Into A Table (cont)

Form 1 of the insert statement is the most verbose, but also the most
common. The set clause explicitly names each column and states

what value (evaluated from each expression) should be put into
the table.

Form 2 (insert values) requires just a comma separated list of the
data. For each row inserted, each data value must correspond with a
column. In other words, the number of values listed must match the
number of columns and the order of the value list must be the same
as the columns. (In form 1, the order is not critical since each
column is named.)

Form 3 is used to insert data into a table which is the result set of a
select statement. This Is similar to the temporary table example

from the previous section of notes.

The following couple of pages give some examples of the different
forms of the Insert command.

.
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Examples: Inserting Data Into A Table

¢+ Command Prompt (2) - mysql -u root -p

mysgl> select = from bhike
.l. ________________________

hikename

28682 -86-27
2883-11-16
2084-A8-12
28084-62-82
28081-83-14
2888-85-81
1998-11-H8
1992-83-8A1

Colnago Dream Rabohank
Bianchi Evolution 3
Eddy Merckx Molteni
Eddy Merckx Domo
Battaglin Carrera
Gianni Motta Perszonal
Gios Torino Super
Schwinn Paramount Pi4

blueorange
celeste
orange
blue~black
red-swhite
red-sgreen
blue

I Ty 111

R
i
R
i

in set (A.B8 sec?

insert into bikes

# set bikename='Bianchi Corse’. .
cost=5708, Using Form 1
mileage=23600. . .
purchased='2804-12-22", for insertion —
color="'celeste’ .

size=58; attribute order is
Query 0K, 1 row affected (.82 sec) not important.

mysgl> zselect = from hike

2882-86-27
2883-11-16
28084-88-12
28084-82-82
28081 -A3-14
288035 -A1
1998-11-A8
1992-63-81
286841222

Colnago Dream Rahobank
Bianchi Evolution 3
Eddy Merckx Molteni
Eddy Merckx Domo
Battaglin Carrera
Gianni Motta Personal
Gios Torino Super
Schwinn Paramount Pl
Bianchi Corse

blue orange
celeste
orange
blueshlack
redswhite
red/green
blue

blue
celeste

I R A

T RS
i RS
T RS
i RS
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Examples: Inserting Data Into A Table

e+ Command Prompt (2) - mysql -u root

mysgly zelect * from hike

Colnago Dream Rabobank
Bianchi Evolution 3
Eddy Merckx Molteni
Eddy Merckx Domo
Battaglin Carrera
Gianni Motta Personal
Gios Torino Super
Schuwinn Paramount Pi4
Bianchi Corze

o ————— - e ()
o ————— - -

rows in set (H.BB sec)

mysgl» insert into hikes

bhluesorange
celeste
orange
bhblue~shlack
redswhite
red/green
bhlue

bhlue
celeste

R

L

2882-86-27
2803-11-16
2804-A8—-12
2804-82-82
2801-A3-14
28P8-A5-Aa1
1998-11-68
1992-83-81
2884-12-22

§ == e e m e e e e e

—=» values{'Colnago Superissimo’ . 5%.'red’ .38608.'1796-3-1" .130680)>
Query OK. 1 row affected (B.08 sec>

muyzgl> zelect = from bhike

+ ________________________
bhikename

Colnago Dream Rabobank
Bianchi Evolution 3
Eddy Merckx Molteni
Eddy Merckx Domo
Battaglin Carrera
Gianni Motta Personal
Gios Torino Super
Schwinn Paramount P14
Bianchi Corse

Colnago Superizsimo

R — .

L A

hluesorange
celeste
orange
blue~shlack
red-white
redsgreen
blue

blue
celeste

e T

- —————————

2802-86-27
2803-11-16
2804-A8—-12
2804-82-82
2801-83-14
28888541
1998-11-H8
1992-A3-A1
2084-12-22
1926-A3-81

$ = e mm e e e - ==

Using Form 2
for insertion —
attribute order

is important.
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Examples: Inserting Data Into A Table

v Command Prompt (2) - mysql -u root -p

create table bluehikes < e eygs
—» hikename varchar({3i@}. Create an |n|t|a”y

color varchar<i5l.
price int{6>, empty table

total milez intd6l.
primary key C(hikename>2;
v 0K, B rows affected <BH.83 =

Using Form 3
musgl> insert into bhluebikes i i
—» zelect hikename,.color,.cost_ mileage for insertion
—» from bikes
—» where color="hlue’;
v 0K, 2 rows affected <H.880 =zec)
: 2 Duplicates: Warnings:

musgl> select * from bhluehikes;

————— e B e ——
hikename

_____________ +

_total miles i This table contains the
name and cost of those

_____________ bikes whose color was

blue from the source

n table.

4+
i Gios Torino Super

i Schwinn Paramount P14
+ ———————————————————————
2

o me
o me

[

r
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Using Scripts with MySQL

Entering data to create sample databases using conventional
SQL commands Is tedious and prone to errors. A much
simpler technique is to use scripts. The following illustrates
two techniques for invoking scripts in MySQL.

Create your script file using the text editor of your choice.
Comments Iin the SQL script files begin with a # symbol.

In the script file example shown on the next slide, | drop the
database in the first SQL command. W.ithout the If exists
clause, this will generate an error if the database does not exist.
The first time the script executes (or subsequent executions if
the database Is dropped independently) the error will be
generated...simply ignore the error.

.
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USing Scripts with MySQL (cont.)

I® script - Notepad
File Edit

Format  Wiew Help

Drop the database if it already exists.

# 50l commands in a script file ¥

drop database 1f exists testdhb;

create database testdh;

Create a new database.

use testdbh; <«

Switch to the new database.

create table states (
name varchar{l5) not null,
abbreyv char{2l,

capital wvarchar(25], -—
population integer,

Define schema for the new table.

ngare_mi1es integer,
primary key (name

2
insert into states walues Florida', 'FL',

ihnsert into states walues
insert into states walues

select % from states;

N

Run a simple selection
query on the new table.

‘Tallahassee', 17019068, 53997);

(I

insert into states wvalues ('Georgia’, 'GA', 'atlanta’,
¢
(.

N

8684715, 57919);

Indiana', '"IW', 'Indianapolis', 6195643, 358707;
Maryland', 'MD',"annapoldis', 5508505, G775);

Insert some tuples
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Using Scripts with MySQL (cont.)

e+ Command Prompt (2) - mysqgl -u root -p

mysgl> show databases;

bikedb
mysgl
prog3

rows in set (H.HH0 =sec»

mysgl> source cosscript.sgl
Query 0K, A rouws affected, 1 warning

Query 0K, 1 rouw affected <(A.A1 sec?

Database changed
rows affected <A.B5 sec?

row affected <B.B2 sec?
row affected (A.B8 secr

i Florida
i Georgia

i Indiana
i Maryland

row affected <H.HH0

affected <A.H80

Tallahassee
Atlanta
Indianapolis
Annapolis

o ——— e =

Specify which
script to execute

CH.A8 =sec

square_miles

17817068
8684715
6195643
LLesay

57719
35878

e

at end of script.

Results of select query
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Using Scripts with MySQL (cont.)

—

=~ Command Prompt (2)

C:»Program Files~My5QL 4_1_.?“Mu8QL Server 4.1%bhin>mysgl —u root —p {ciscript.sg
1

Enter passwopd: e

abbrev capital population sgquare_miles
Florida FL Tallahazzee 17017868 L399
Georgia GA Atlanta 8684715 577219
Indiana IM Indianapolis 6195643 35878
Maryland HD Annapolis LLAsIa? 2v7h

C:sProgram Files~HMySQL 4.1 .?2MySQL Server 4.1%hink*

Piping the script file into MySQL
as input. MySQL executes the
script. In this case displaying
the results of the select query
after creating the database and
table as well as filling the table.
Note that MySQL exits after
running the script.
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Importing Data Using the mysgl import Ulility

As with many things in MySQL there are several ways to
accomplish a specific task. For getting data into tables, the
mysqgl import utility is also useful.

The mysgl import utility reads a range of data formats,

Including comma- and tab- delimited, and inserts the data into
a specified database table. The syntax for mysql import is:

mysglimport [options] database name filel file2 ..
This utility Is designed to be invoked from the command line.

The name of the file (excluding the extension) must match the
name of the database table into which the data import will
occur. Failure to match names will result in an error.

.
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Importing Data Using the mysqgl importUtility (cont.)

e The file shown below was created to import additional data
INnto the states table within the testdb database used In the

previous example.

IE states - Notepad
File Edit Format View Help
—alifornia A, Sacramento 354844353 155673

Texas T Austin 22118500 2815914
south Carolina  sc Columbhia 4147152 30111
Mew York MY Alhary 1915901715 47224

e In this case, the default field delimiter (tab), default field
enclosure (nothing), and the default line delimiter (\n) were
used. Many options are available and are illustrated in the

table on pages 23-24.

r
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Importing Data Using the mysqgl importUtility

e+ Command Prompt (2) _ ﬂ
B

mysgl> show databases;

file” into a
__________ MySQL database
rows in set (A.00 sec) table using the

mysgl> use testdhb; mysqlimport
Databasze changed tilit
show tahbles utiiity

Importing a “data

—————————————————— See table on
__________________ page 2X for

__________________ listing of
row in set (B.88 sec options.

musgl> exit
Bue

C:~Program Files~MySQL 4.1 .?~HySQL Server 4.i~bin’mysglimport —u root —p —wvr tes
tdbh c:sstates.sgl

Enter passuopd: e

Connecting to localhost

Selecting database testdh

Loading data from SERUER file: c:orstates.=sgl into states

testdb.states: Hecords: 4 Deleted: @ Skipped: B UYarnings: Table updated
Disconnecting from localhost

C:sProgram Files~MySQL 4.1 .9~MySQL Server 4_.1%binz ll

r
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Importing Data Using the mysqgl importUTtility

Table before
another client

=+ Command Prompt (2) - mysgl -u root -p updated the table
using the
mysqlimport utility.

muzgl> select =* from states;

+
.
Florida i Tallahassee
Georgia i Atlanta
.

17819868
8684715
61925643
5588989

Indiana Indianapolis
Marvland Annapolis

Table after another
______________ client updated the

table using the
mysgl> select * from state mysqlimport utility.

+— r—_—

$omm e =
#omm - e

rows in set (H.H0A

Florida
Georgia
Indiana
Maryland
South Carolina

Tallahassee
Atlanta
Indianapolis
Annapolis
Columbia
Austin
Sacramento

17819868
8684715
6125643
55889892
4147152

22118569

35484453

19198115

57919
35878
2275
3111
261914
155973

Texas
California
Mew York

$ omm e mm e e
$ omm e mm e m e

L R

rows in set CH.HB sec»

r
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mysqgl importUtility Options

Option Action
Causes imported rows to overwrite existing rows if they
-r or —replace :
have the same unique key value.
: : Ignores rows that have the same unique key value as
-i or —ignore e
existing rows.
Forces mysqlimport to continue inserting data even if
-f or —force
errors are encountered.
Lock each table before importing (a good idea in
-I or —lock :
general and especially on a busy server).
-d or —delete Empty the table before inserting data.

--fields-terminated-by="‘char’

Specify the separator used between values of the same
row, default \t (tab).

--fields-enclosed-by=‘char’

Specify the delimiter that encloses each field, default is
none.

COP 4610L: MySQL Part 2
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mysqgl importUtility Options (cont)

Option

Action

--fields-optionally-enclosed-
by=‘char’

Same as —fields-enclosed-by, but delimiter is used only

to enclosed string-type columns, default is none.

--fields-escaped-by="‘char’

Specify the escape character placed before special
characters; default is \.

--lines-terminated-by="‘char’

Specify the separator used to terminate each row of
data, default is \n (newline).

-U Oor —user

Specify your username

-p or —password

Specify your password

-h or —host

Import into MySQL on the named host; default is
localhost.

-s or —silent

Silent mode, output appears only when errors occur.

-v or —verbose

Verbose mode, print more commentary on action.

-? or —help

Print help message and exit
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Importing Data From A File With SQL

Statement Load Data Infile

Using the utility mysgl import to load data into a table from
an external file works well if the user has access to a command
window or command line.

If you have access via a connection to only the MySQL
database, or you are importing data from within an executing
application, you will need to use the SQL statement Load
Data Infile.

The Load Data Infile statement also provides a bit more
flexibility since the file name does not need to match the table
name. Other than that the options are basically the same and
the same results are accomplished.

The example on page 27 illustrates this SQL command which
Is available in MySQL.

.
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Importing Data From A File With SQL
Statement Load Data Infile cont)
The basic form of the Load Data Infile statement is:

LOAD DATA [LOW_PRIORITY | CONCURRENT] [LOCAL] INFILE “filename’
x

[REPLACE | IGNORE]

Either allow concurrent update or block until no other clients

<\arereading from the specified table. See page 32.
INTO TABLE tablename

[FIELDS
[TERMINATED BY “char’]

[ [OPTIONALLY] ENCLOSED BY “char’]

[ESCAPED BY “\char’] ]
[LINES

[STARTING BY “char”]

[TERMINATED BY “char”]
[IGNORE number LINES] «—

[(column_name, .. )] <

1

™

Same as -r and —i options in
mysgqlimport utility — either replace
or ignore rows with duplicate keys.

>_ <« | enclose the fields

_

Sets the characters
that delimit and

and lines in the data
file. Similar to
mysqlimport syntax.

Ignores lines at the start of the file (miss header info)

Used to load only certain columns (not entire rows)
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Load Data Infile Example

String fields are enclosed by double
quotes in this file. Numeric values are

[® states? - Notepad 1 not enclosed in quotes.
\ states? - Notepa

File Edit

'T11dinodis", "IL", "springfield", 12653544, 55593
“Maiﬂe”,”ME”,”Augusta”,lEDS?EE,EDEES
"Michigan”, "MI", "Lansing”, 100755985, 565805
“oregon, "oR"Y, "Salem”, 35595096, 96003
“arizona’, "Az", "Phoenix", 5580811,11364 2

Format  Wiew Help

\

Fields are delimited by commas and
lines are terminated by newline
characters (an invisible \n)

Text file containing the data to be loaded into the database table.
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e+ Command Prompt (2) - mysql -u root -p

mysgl> select ¥ from states;

Florida
Georgia
Indiana
Haryland
California
Texas

South Carolina
Mew York

Tallahas=zee
Atlanta
Indianapolis
Annapolis
Sacramento
Austin
Columbia

17819868
8684715
6195643
5588749

35484453

22118589
41477152

19198115

States table before
L7919 addition of data
35870
9775
155973
261914
i1l

L L L ]

o .. ==
Y

in set (A.BA =zec>

load data infile 'states2.sqgl’
into tahle states

fields Load data infile statement indicating
terminated by *.°

otTonaily onclosed by * ™ all of ?he paramet.ers which
; describe the configuration of the

Query 0K, 5 rows affected (B.82 zec) . .
Records:=: 5 Deleted: @ Skipped: 8 lnputfne.

Warnings:

muzgl> zselect * from states;

sguare_miles

Florida
Georgia
Indiana
Maryland
California
Texas

Tallahassee
Atlanta
Indianapolis
Annapolis
Sacramento
Austin
Columbia
Albany
Springfield

170196868
8684715
6195643
SLO8789

35484453

22118587
4147152

19198115

12653544

57919
35878
75
155973
261914
3ai11
47224
55523

South Carolina
Meu York
I1linois

States table after

Haine
Michigan
Oregon
Arizona

P L L L L L L L L T T Ay . |

Augusta
Lanzing
Salem

Phoenix

e T

1305728
18879985
3559596
LhE8811

R

JHBES
56807
6043
113642

addition of data
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Load Data Infile Example 2

String fields are enclosed by double
quotes in this file. Numeric values are
not enclosed in quotes.

P states3 - Notepad

File Edit Format View Help

"ITTinois", "IL", "springfield"”,12653544,
"Maine", "ME", "Augusta",lEGE?‘EE, 308565

"Michigan”, "MI", "Lansing',l10079585, 56805
"oregon”, "oR", "salem”, 3559556, 06003

“ardizona’, "az", "Phoenix', 55830811,11364 2
"California”, "ca", "Los angeles”, 3548453,155973

Fields are delimited by

Text file containing the data to be loaded into the database table. commas and lines are
terminated by newline

characters (an invisible \n)

California already exists in
the states table — this one
will replace the value of the
capital with a different
value.
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e+ Command Prompt (2) - mysqgl -u root -p

Databasze changed

mysgl> select * from states:

name i abbreu

i capital

population

sguare_miles

Florida FL
Georgia GA
Indiana

Marvland

California

Texas

South Carolina

Mew York

Tallahassee
Atlanta
Indianapolis
Annapolis
Sacramento
Austin
Columbhia
Albany

17817868
BeH4715
6175643
55887H7

35484453

22118547
4147152

19198115

53997
57719
35878
775
155973
261714
38111
47224

States table before
addition of data

$ommmmmmmm e e = o=

rows in set (A.8H0 sec»

mysgl>* load data infile ‘states3.=sql’
—» replace into table states

=¥ fields
terminated hy

il

optionally enclosed by

A apy

Query OK. V rows affected (B.82 zec)
Records: 6 Deleted:= 1 Skipped: B Warnings:= B

myzgl> zelect * from states;

Same basic configuration as in previous
example except that we have instructed
MySQL to replace duplicate key value rows
with new values (in this case replacing
California’s capital).

i name i abbrew

i capital

population

square_miles

Florida FL
Georgia GA
Indiana

Maryland
California

Texas

South Carolina

Mew York

Illinois

Maine

Michigan

Oregon

Arizona

Tallahaszee
Atlanta
Indianapolis
Annapolis
Loz Angeles
Ausztin
Columbhia
Albany
Springfield
Augusta
Lanzing
Zalem
Phoenix

17819868
8684715
6175643
5588787
3548453

22118549
4147152

19198115

12653544
1385728

18872785
3559596
5588811

53997
577179
35878
775
1557973
261914
38111
47224
555973
38865
S68H7
6083
113642

States table after
addition of data.
Note that
California’s capital
has been changed!

$ == mm e e e e e mmmm - ==

i3 rows in set (E:EE sec?

mysqgl >
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e+ Command Prompt (2) - mysgl

muysgl>* select % from state

Florida
Georgia
Indiana
Maryland
California
Texas
South Carolina
Mew York
Illinois
Maine
Michigan
Oregon
Arizona

13 rows in set (A.AQ secl

myszgl>* load data infile
—* replace into table
—» fields
- terminated by ',
- optionally enclo
> 3
Query 0K, 12 rows affected
Hecords: & Deleted: & Sk
m 1>

5

-u root -p

Tallahassee
Atlanta
Indianapolis
Annapolis
Loz Angeles
Austin
Columbia
Albany
Springfield
Augusta
Lansing
Salem
Phoenix

L L L L L L D T T T e Ny - |

ztatesd_=sqgl’

states

zed hy

.80 =secl
ipped: @

 mm e e e e e e e

17817868
8684715
6175643
5588787
3548453

221185879
4147152

12198115

12653544
1385728

18877985
3559576
5588811

Harnings:

States table before
addition of data

rFs

______________ +
gquare_miles

s

579192
35878
e
155973
261914
Iaiil
47224
55593
38865
568892
76883
113642

 mm e e e e e e e

Notice that running the same command
on the altered table produced a different
set of statistics, since all six key values
appear in the infile, their corresponding
values in the table are deleted and re-
entered using the “new” data.
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The Ignore Clause of the Insert Command

o While the normal issues of data type compatibility are always of
concern, there are other issues to deal with when inserting data into

tables.

o There is the possibility that a duplicate of a key may be entered. If
so, you will see an error like this:

ERROR 1062: Duplicate entry “2° for key 1

e |t is possible to subdue errors by using the keyword 1gnore in the

Insert statement.

By using 1gnore any duplicate rows will

simply be ignored. They won’t be imported, and the data at the
related row of the target table will be left untouched.

— In your application, you would be wise to check how many rows were
affected (imported) whenever using Egnore because ignoring a

record may constitute a failure condition in your application that needs

to be handled.
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Low Priority and Delayed Inserts

e If you specify 1nsert low-priority, the insert waits
until all other clients have finished reading from the table
before the insert Is executed.

« |If you specify Insert delayed, the client performing the
action gets and instant acknowledgement that the insert has
been performed, although in fact the data will only be inserted
when the table is not in use by another thread.

— This may be useful If you have an application that needs to
complete its process in minimum time, or simply where there is
no need for it to wait for the effect of an insert to take place. For
example, when you’re adding data to a log or audit trail.

— This feature applies only to ISAM or MyISAM type files.

.
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Inserting/Replacing Data Using Replace

Data can also be entered into a MySQL table using the replace
command.

The replace statement has forms similar to the 1nsert statement:

Form1 replace [low priority | delayed] [ignhore] [into]table name

[set] column_namel = expressionl,

column_name2 = expression2, ..

Form 2 replace [low priority | delayed] [ignhore] [into]table name

[ (column_name, ..)]Jvalues (expression,..), (.)..

Felfil € replace [low priority | delayed] [ignore] [into]table name

[ (column_name,..)] select..

»
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Using replace
The replace statement works similar to insert. It always tries

to Insert the new data, but when it tries to insert a new row with the

same primary or unique key as an existing row, it deletes the old
row and replaces it with the new values.

The following examples will illustrate how replace operates.

¢ Command Prompt (2) - mysqgl -u root -p

muysgl> zselect * from bhluebikes;
+

——————————————————————— 3}
i hikename i price | total_miles 1
————— e L —— ————— —_———— e +
i Gioz Torino Super

i Schwinn Paramount P14 | blue

+—— — — — +
2 rows in set (B.H@ sec)

Changing non-key

myzsgl» replace into hluehikes values. SlmpIeSt form

—» values ¢'Giosz Torino Super’ . 'hlue’ . 42606.1100808>; of data replacement.
Query OK. 2 rows affected {A.BH secd

myzgl> zelect * from bhluebikes;
+—— — — — +
i hikename i price | total_miles 1
————— e L —— ————— —_———— e +
i Gios Torino Super

i Schwinn Paramount P14 | blue

+—— — — — +
rows in set (H.BA secl

mysqgl>
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Using Replace (cont)

e+ Command Prompt (2) - mysqgl -u root -p

myzgl> select * from bluehikes;

Gios Torino Super

i Schwinn Paramount

[
[
[

—_——— e

2 rous in set (A.BA sec) Specifying values for a

musgl> replace into bluehikes non-existent key.
—» values <'Fondriest U187 .'blue’ . 538A.22085; Basically the same as an

Query 0K, 1 row affected (B_HB zec) . .

insert since the key value
being replaced does not
currently exist.

myzgl> select * from bluehikes;
+ ______________________________

bikename

Gios Torino Super
Schwinn Paramount Pi4
Fondriest U187

o - m-
o - m-
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Performing Updates on Tables

e The update command allows you to modify the values of the

existing data in a table. The basic format of the statement is:

update [low priority] [ignore] table name

set column_namel = expressionl,

column_name2 = expression2, ..

[where where definition]

[IimIt num];

o There are basically two parts to the statement: the set portion
to declare which column to set to what value; and the where

portion, which defines which rows are to be affected.

e | imirt restricts the number of rows affected to num.
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Using update (cont)

e+ Command Prompt (2) - mysql -u root -p

myzgl?* zelect * from hluehike=s;

Gioz Torino Super
Schwinn Paramount P14
Fondriest U187

e
O S
$ o me

rows in set (B.81 sec»

mysql; update hluehikesi gt Global update within the
—» zet price=price=*l .@A5; .

Query 0K, 3 rows affected (A.H2 szecd relation. All tUpleS have
Rows matched: 3 Changed: 3 Warnings: 8@ their price field increased

muysgl>* zelect * from bhluehikes; by 5%

Gioz Torino Super
Schwinn Paramount P14

Fondriest U187

$ommmm— =
o mm—  mm
$ommmm— =
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Using update (cont)

e+ Command Prompt (2) - mysql -u root -p

muysgl> zselect * from bluebikes;

—————— e —_——
hikename
Gios Torino Super
Schwinn Paramount P14
Fondriest U187

rouwsz in =zet (B.00 sec)

$ o me
$ o e

- -

mysgly update _hluehikt_:s Specific update 0n|y
—* zet price = price ’

A _}uﬂhefe Pl‘iCFE%EEé 008 , tuples satisfying the select
uery - row affecte - EEC . . .
Rows matched: 1 Changed: 1 UWarnings: @ condition (thOSG with price

greater than 4500) will
have their price field
_____________ . increased by 5%.

muysgl> zelect * from bluebikes;

- r———
bikename

Gios Torino Super
Schwinn Paramount P14
Fondriest U187

$ o
$ o

A -
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Select Queries in MySQL

« The select command in MySQL is basically the same as in the standard SQL,
however, it does have some additional features. The basic format of the statement
Is (not all options are shown — for complete details see pg 711 of SQL Manual):

SELECT [ALL | DISTINCT | DISTINCTROW][HIGH_PRIORITY]

[STRAIGHT JOIN] [SQL_SMALL_RESULT][SQL_BIG_RESULT]
[SOL_BUFFER_RESULT][SQ_CACHE | SQL_NO_CACHE]
select _expression, ..
[INTO {OUTFILE | DUMPFILE} “path/to/filename” export_options]
[FROM table_references
WHERE where_definition]
[GROUP BY {col _name | col _alias | col _pos | formula}
[asc |desc], ..]
[HAVING where_definition]
[ORDER BY {col name | col _alias | col pos | formula}
[asc | desc], .]
[LIMIT Joffset, ] num_rows]
[PROCEDURE procedure_name];

»
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Authorization in MySQL

 mysql and the

various

utility programs

as

mysqladmin, mysglshow, and mysgl import can only

be invoked by a valid MySQL user.

Permissions for various users are recorded in grant tables
maintained by MySQL.

As the root user, you have access to all the databases and
tables maintained by the MySQL Server.

One of these databases Is named mysql.and contains the

various information on the users who have access to this
Installation of MySQL. Some of the tables which comprise
this database are shown on the next few pages.
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Tables in the mysqgl Database

e Command Prompt (2) - mysgl -u root -p

Type ‘help;' or *~h' for help. Type *“c’ to clear the bhuffer. I:

myzgl> show databhases;

hikedh i
mysqgl i
prog3 i
test i

rows in set (H.HA1 =sec)

mysqgly use mysgls
Database changed

help_category

he 1p_ke yuord
help_relation
help_topic

host

tables_priv

time_zone
time_zone_leap_second
time_zone_name
time_zone_transitiun
time_zone_transition_type
user

user_info

16 rows in set (B.B8 sec)
sl

The mysql database contains user information

Details on user privileges at the database level. See page 46.

Specific details on privileges at the table level. See page 45

Details on user privileges. See page 43.

Details about the various users. See page 44.
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Contents of the user Table

plepad L]

File Edit Format Wiew Help
mysgl> use mysqgl; Fs
Catabase changed T
mysgl> describe user;
o T o T e +
| Field Type Mull | key | pefault | Extra |
e e o o o o ———— +

HosT varchar {60 FRI

Usear varchar{1a) PRI

Password varchar(4lj

select_priwv enumi 'MW, YD M

Insert_priv enum'N', 'Y ') M

Update_priwv Enume ' ,'Y'j M

Delete_priv enume 'MW, Y M

Create_priwv enumi ' N, Ty M

Drop_priv enume 'MW, Ty M

rReload_priwv enumi "N, YD M

shutdown_priwv enumi ' N, Ty M

Process_priv enumi 'MW, Y] M

File_priwv enum'N', 'Y ') M

Grant_priv enume 'MW, YD M

references_priv enume 'MW, Y M

Index_priwv enumi ' N, Ty M

alter_priv enume 'MW, Ty M

Show_db_priwv enumi "N, YD M

Super_priwv enumi ' N, Ty M

Create_tmp_table_priwv enumi 'MW, Y] M

Lock_tables_priv enum'N', 'Y ') M

Execute_priv enume 'MW, YD M

Rep1 slave_priv enume 'MW, Y M

€1 _client_priv enumi ' N, Ty M
Type enume "', ANy, '=509", 'SPECIFIED' )

551 c1pher b1aob

x509_issuer blaoh

x509_subject b1oh

max_guestions Int 1l unsigned 0

max_updates int¢ll) unsigned 0

Mmax_connections int{l1ll) unsigned 0 -
T T T R o o e o ———— +
31 rows in set (0.00 secj v
£ I >
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Contents of the user_1nfo Table

=+ Command Prompt (2) - mysgl -u root -p

16 rows in set (A.00 =sec?)

myzgl> describe uwser_infos;

varchar<ial
Full_name varchar{cB@>
Dezscription varchar{255>
Email varchar{4@>
Contact_information text

o e
[ R T
[ R T
$ e e
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Contents of the tables priv Table

File Edit Format Wiew Help

mysgls “t;
mysgl> describe tables_priv;
o -
| Field | Type
e T e
HOsT char (g
Lk char{&ad
User char{l16])
Table_name char (g4
Grantaor char (77
Timestamp timestamp
Table_priwv set('select', 'Insert', 'Update’, 'Delete’, 'Create’, 'Drop', 'Grant', 'References', 'Index', "’
Column_priwv setf'select’, 'Insert’, 'Update', 'References']
Fom e o

8 rows in set (0.00 sec)

mys o 0 otepad
File Edit Format Wiew Help

————————————————————————————————— s e T e
| Mull | Key | Default | Extra |
————————————————————————————————— T T e e
PRI
FRI
FRI
PRI
ML
YES CURRENT_TIMESTAMP
', 'References’, 'Index', 'Alter']
————————————————————————————————— et e T TP

<
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Contents of the db Table

=+ Command Prompt (2) - mysgl -u root -p

6 rows in set C(H.HA sec»

muysgl> describe db;

Select_priv
Inzert_priv
Update_priv
Delete_priv
Create_priv
Drop_priv
Grant_priv
References_priv
Index_priv
Alter_priv
Create_tmp_table_priv
Lock_tabhles_priv

charC6B>»
char<od>
char{lb>
enum®< M’
enum®< M’
enum®< M’
enum®< M’
enum®< M’
enum®< M’
enum®< M’
enum® N’
enum® N’
enum® N’
enum® N’
enum® N’

- m wm w w w wm w m w w

= == )

- m wm w w w wm w m w w

P e e Bt Bt Nt Bt gt g gt gt gy

$ mm == e e e e e e ——————— ==

$ mm = mm e e e e e e ==

$ mm = mm e e e e e e ==

L g S SR SR
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How The Grant Tables Work

« The various grant tables work together to define access
capabilities for the various users of the databases in MySQL.
The tables represent a hierarchy which begins at the database
level and moves downward to finer and finer granularity iIn
access capabilities.

e To understand how the grant tables work, it Is necessary to
understand the process that MySQL goes through when
considering a request from a client.

Step 1. A user attempts to connect to the MySQL server. The
user table is consulted, and on the basis of the username,
password, and host from which the connection iIs occurring,
the connection is either refused or accepted. (MySQL actually
sorts the user table and looks for the first match.)

.
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How The Grant Tables Work (cont.)

Step 2: If the connection Is accepted, any privilege fields in the
user table that are set to ‘Y’ will allow the user to perform

that action on any database under the server’s control. For

administrative actions such as shutdown and reload, the entry
In the user table is deemed absolute, and no further grant

tables are consulted.

Step 3: Where the user makes a database-related request and the
user table does not allow the user to perform that operations

(the privilege is set to ‘“N”), MySQL consults the db table (see
page 46).

Step 4: The db table is consulted to see if there Is an entry for
the user, database, and host. If there is a match, the db
privilege fields determine whether the user can perform the
request.

.
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How The Grant Tables Work (cont.)

Step 5: If there iIs a match on the db table’s Db and User files
but Host is blank, the host table is consulted to see whether

there 1s a match on all three fields. If there is, the privilege
fields in the host table will determine whether the use can

perform the requested operation. Corresponding entries in the
db and host tables must both be ‘Y’ for the request to be

granted. Thus, an ‘N’ in either table will block the request.

Step 6: If the user’s request is not granted, MySQL checks the
tables priv (see page 45) and columns_priv tables. It
looks for a match on the user, host, database, and table to
which the request i1s made (and the column, if there is an entry
In the columns_priv table). It adds any privileges it finds
In these tables to the privileges already granted. The sum of
these privileges determines if the request can be granted.

(
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Managing User Privileges with GRANT and REVOKE

e The basic granting and revocation of privileges in MySQL are
accomplished through the grant and revoke commands.

e The format of the grant command is:

GRANT privileges [(column_list)]
ON database name.table name
TO username@hostname [IDENTIFIED BY “password”]
[REQUIRE [SSL | X509]
[CIPHER cipher [AND] 1]}
[ISSUER 1ssuer [AND] 1]}
[SUBJECT subject ] ]}
[WITH GRANT OPTION |
MAX_ QUERIES PER_HOUR num |
MAX_ UPDATES PER_HOUR num |
MAX_ CONNECTIONS PER HOUR num ]

r
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Some of the Privileges Assigned with GRANT

Privilege

Operations Permitted

ALL or ALL PRIVILEGES

All privileges except for GRANT

ALTER

Change a table definition using ALTER TABLE excluding the
creation and dropping of indices.

CREATE

Create database or tables within a database.

CREATE TEMPORARY TABLES

Create temporary tables.

Ability to perform deletions from tables. (Delete DML

DELETE statements).

DROP Ability to drop databases or tables.
INSERT Ability to insert data into tables.
SHUTDOWN Ability to shutdown the MySQL server.

COP 4610L: MySQL Part 2

Page 51 Mark Llewellyn ©




Displaying Privileges with SHOW

e The SQL command SHOW is used to display the grant
privileges for a given user.

e The syntax for the SHOW command is:
SHOW GRANTS FOR username@hostname

e An example is shown below:

P outt; - Notepad This user has only SELECT
Fle Edt Format Wiew Help privilege on the testdb database.

mysgl> “C;
mysgl> show grants for mark@localhost;

| Gsrants for mark@localhost

| GRANT SELECT OM “testdb™.* TC '‘mark &' localhost’
| GRAMT ALL PRIVILEGES CM “mysgl’™. "hikes™ TC '‘mark'@'TocaThost'

T

mysgls A\t The user has all privileges on the v

- bikes and mysql databases. =
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Revoking User Privileges with REVOKE

* Revocation of privileges in MySQL is accomplished with the
revoke command.
e The format of the revoke command is:

REVOKE privileges [(column_list)]
ON database name.table name
FROM username@hostname

* An example is shown on the next page.

».
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Example - Revoking User Privileges with REVOKE

File Edit Format Wiew Help

mysgl> show grants for mark@localhost; A

| GRANT USAGE oM %.% TO 'mark'®'localhost' IDENTIFIED By PASSWORD '“EGACCEDEZ455498E191ED4SEFS9EF04 220C85E73
| GRAMT ALL PRIVILEGES OM “mysgl’™. "hikes™ TO 'mark'@'Tocalhost'
| GRANMT SELECT oM “Testdb’™. "states”™ To '‘mark'®'localhost’

3 rows in set (0,00 sec)

User has SELECT privilege on testdb.states
mysgl> revoke select table.

-» on testdb.states
-» Trom mark@localhost;
query CkK, 0 rows affected (0.00 sec)

mysgl= show grants for mark@localhost;

Revoking user's SELECT privilege on testdb.states.

| GRANMT USAGE OW *.*% To 'mark'®' Tocalhost' IDEMTIFIED BY PASSWORD ' “ERACCEDE2495496E191EDL S8F598F04230C85E73"
| GRAMT ALL PRIVILEGES COM “mysqgl’™. "hbikes™ To 'mark'®'localhost’

+ ____________________________________________________________________________________________________________
2 rows in set (0.00 sec) .

u _ User’s grant listing shows that they no longer have
wag = WE; ..
SELECT privilege on testdb.states table.
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he MySQL Administrator Tool

From MySQL you can download a GUI-based administrator
tool to help you administer your MySQL databases.

This tool implements all of the GRANT, REVOKE, and
SHOW functionality available in SQL.

This tool also contains some system administrator
functionality for monitoring system resources and utilization.

You can download this tool at:
http://www.mysgl.com/products/administrator/

A few screen shots of this tool and its capabilities are shown in
the next few slides.

r
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The MySQL Administrator Tool — Screen Shots

MySQL Administrator 1.0.19

AN
MySsQL:

Administrator

Initial login
screen

Connect to MySOL Server Inztance

Stored Connection: W

Server Host: |localhost Part; | 3306

sername; | oot

Fazsward:

| (] | | Clear | | Cancel
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® MySQL Administrator - root@localhost: 3306

File Edit Wew Tools Help

er [nformation

13

Al Health

LI

Semver Logs

-

F Replication Status

[:4; Backup
[:_4; Restore
I‘E-:‘-J."I Catalogs

Server statuz
& MySOL Server iz running.

Connected to MeSCL Semver Instance

Ilzermame;
Hogthame:
Puort:

Server Information

PWSCIL Wersion:
M etwork, Mame:
IP:

Client Information

Werzion,:
M etwork, Mame:
|F:

Operating Systen:

Hardware:

roat
localhost
3306

MySGL 4.1.9 via TCPAAP
localhost
127.0.0.1

kySEL Clent Yerzion 5.0.0
MaRk-PC

132170107 73

Windows P

24 Irtel[F) Pertiurn(F) 4 CPU 3.00GHz, 512 MB RaM

Initial screen after
successful login.
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" MySQL Administrator - root@localhost: 3306

File Edit Mjew Tools

[~ .
_‘ﬂ Server Infarmation

@ Service Control

=1 3 Startup Vaniables

A Health

=8 Server Logs

[ Replication Status

L':__é Backup
C__é Festore
"E:"-Jf Catalogs

Ilzers Accounts

Ulzer Information | Schema Privileges | Besources

rooti@localhost

o Login and additional information on the user

Laoain [nformation

MYSEL Uzer: |n:u:-t

EERETTET

Paszward:

EEREEETY

Confirm Pasgword:

Additional [nfarmation

Full Mame: |

Deszcription: |

Email; |

Contact |nfarmation:

lcon: ="

P

View of user information

screen.

[ Load fram Disk ]

[ Clear Image ]

| The uzer hag to enter this MySOL Uzer name o connect to
the MySCL Server

| Fill aut thiz field if you want ta set the user's passward

| Again, enter the uger's pazsword bo confirm

The uzer's full name
Additional description of the uzer
The uzer's email address

Optional cantact infarmation

lcon agsigned to the ugzer

’ Mew Uzer ] Apply changes

Digzard changes
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® MySQL Administrator - root@localhost: 3306
File Edit Wiew Tools

Help

t_.ﬁ Server Information
@ Service Contral
EE; Startup Yariables
% Il zer Administration

g Semver Connections
A Health

=[# Server Logs

[ Replication Status

[:l_é Backup
C..é Restare
'ﬁ" Catalogs

|lzers Accounts

P

Ul=er Infu:urmatiu:unl Schema Privieges Hesu:uuru:es|

mark{@localhost

Schema Friviledges azzigned to the User

Schemata Azzigned Privileges
s T SELECT
FUINSERT
_JGLEEY U CREATE_TM..
= myzql
| prog3
- test

<

b2

Ayailable Privileges

FLUPDATE

J DELETE

L CREATE

. DROP

T GRANT

7\ REFERENCES
L INDEx
FALTER

L LOCK_TABLES

Grants the UPDATE privilege to the ugzer
Grants the DELETE privilege to the uzer
Grants the CREATE privilege to the uzer
Grants the DROP privilege to the uzer

Grants the GRAMT privilege to the user
Grants the REFEREMCES privilege to the u...
Grants the INDEX privilege ta the user
Grants the ALTER privilege to the user
Grants the LOCK_TAEBLES privilege to the ..

Select a user and a database
to grant or revoke privileges.

[ Mew Uzer

] Apply changes

Dizzard changes
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® MySQL Administrator - root@localhost: 3306
File Edit

Wigw  Tools

Help

(=g .
_‘ﬁ Server Information

@ Service Control
@ Startup Yariables

?ﬂ |zer Adminiztration

Schema Tables | Schema Indices

bikedb
==l Alltables of the bikedb schema

_#b Server Connections Table Mame .« Engine Rows Data lenath | Index length | Update time
_F' - : bikes bl S AR 10 532 B 2 kB 2005-02-18 15:42:48
U7 Health 7] bluebikes MylSaM 3 ize 2 kE 2005-02-16 17:42:48
=[# Server Logs
|'c ; Replication Status
[,';é Backup
C..é Restare
== . . .
la’ Catalogs View of system catalogs which describe the
databases maintained by the server.
Schemat
| ;ema 3 [ Mum. of Tables: 2 [ R 13| | Data Len: B4 E | |Index Len: 4 kB
r
3 bikedb Table Status | Fow Status
| mpegl Tl
| prog3 Detailed table statuzs information
et Gereral
- testdb Table Type:
Row Format:
Auto Increment:
Create options:
Comment:
Create T able ] [ Edit Table ] [ kM aintenance ] [ Refresh
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