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the library manager revisited

Consider the management of a library, using files:

Per son Book Check

peopl e book who has
file cat al og what

The information system consists of 3 files:
1. records of people (librarians and patrons);
2. data catalog of books in the library;
3. who has checked out what books.
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The Relational Model
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A relation is a table with a fixed number of columns.

The columns are called attributes, taking values
belonging to a domain (similar to types).
The rows are called tuples.

The schema of a relation describes the structure of the
relation. A subschema describes only that portion of the
database relevant for the user. For example: a librarian
can see which books any patron has checked out,
whereas the view of a patron is limited.

The instance of a relation is the set of tuples of the
relation present at the database at any given moment.
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relational design of
databases

In our library database, we have three relations:
Per son, Book, and Check.

Attributes of Per son are identification number (id), name,
(email) address, and status (librarian or patron).

Attributes of Book are identification number, author, title,
and availability status (in or out).

Check relates identification numbers of people to the
identification numbers of books checked out. The two
attributes in Check are person_id and book_id.
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Structured Query Language (SQL) is a standard
supported on all relational databases.

query, commit, rollback

Suppose we want to see the titles of all books checked
out by a person with identification number equal to nb.

A query in SQL could then be formulated as

SELECT title

FROM BOOK, CHECK

WHERE CHECK. person_id = nb
AND CHECK. book_id = BOXK.id

The result of this query is a new table,
with one attribute: title.
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For large, multiuser, and distributed databases (such as
banking), losing data can be very costly. ey o ok

To ensure database integrity, the information to perform
the updated is backed up, stored in a log file.

The Commit/Rollback protocol regulates the update of a
database in two stages:
commit At the commit point, all data to perform the
update in the database has been stored in
the log. In case of malfunction during the
update, the data is retrieved from the log.

rollback If problem should arise during the actual
update, the update can be made undone,
using the information from the log.
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A relatively new field is data mining,
combining database technology and statistics.

query, commit, rollback

In data mining one develops techniques to discover
patterns in large collections of data. Another related
discipline is machine learning.
Some examples of application areas:
> investment analysis, e.g: predict stock performance
» market trends, such as correlate purchase behavior
» machine learning to play chess
» decode DNA, identify genes that cause a disease
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an open source database

My SQL is an open source database,
developed by the company MySQL AB.

My SQL can be downloaded for free from
http://ww. nysql . conf downl oads.
Following the instructions, install My SQL first.

My SQLdb is an interface to connect Python to My SQL.
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The command nysql adni nis used in My SQL
for server administration.

running MySQL: database
creation

We need to use it to create first a database.
On a Mac OS X, at the prompt $:

$ sudo nysql adm n creat e Book

We have created a database with name Book.

To delete the database Book:
$ sudo nysql adm n drop Book



MySQL to create the Table Book

$ sudo nysqgl admin create Library
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$ sudo nysqgl admin create Library

$ sudo nysql

Wel cone to the MySQL nonitor. Comrands end with ;. or \g.
Your MySQL connection idis 4 e
Server version: 5.0.45 MySQ Conmmunity Server (GPLj

Type '"help;’ or "\h' for help. Type "\c' to clear the buff

nysqgl > use Library;
Dat abase changed
nysqgl > create tabl e Book
-> (id INT, title CHAR(80), avail able SMALLI NT);
Query OK, O rows affected (0.00 sec)
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$ sudo nysqgl admin create Library

$ sudo nysql

Wel cone to the MySQL nonitor. Comrands end with ;. or \g.
Your MySQL connection idis 4 e
Server version: 5.0.45 MySQ Conmmunity Server (GPLj

Type '"help;’ or "\h' for help. Type "\c' to clear the buff

nysqgl > use Library;
Dat abase changed
nysqgl > create tabl e Book
-> (id INT, title CHAR(80), avail able SMALLI NT);
Query OK, O rows affected (0.00 sec)

We created a table Book with attributes
(1) i d of domain | NT; (2) ti t | e of domain CHAR,
80 wide; and (3) avai | abl e of domain SMALLI NT.
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nysql > create table Person
-> (id INT, name CHAR(20), status SMALLI NT);
Query OK, O rows affected (0.00 sec)
nysqgl > create table Checked ey D
-> (idbook INT, idnane |INT);
Query OK, 0 rows affected (0.00 sec)



The Tables Person and Checked LSS
MySQL for the database Library 21 November 2007

nysql > create table Person
-> (id INT, name CHAR(20), status SMALLI NT);
Query OK, O rows affected (0.00 sec)

nysqgl > create table Checked ey D
-> (idbook INT, idnane |INT);
Query OK, 0 rows affected (0.00 sec)

nysqgl > show t abl es;

o e e e aa oo +
| Tables_in_library |
o e e e e oo oo +
| Book |
| Checked |
| Person |
o e e e e e oo +

3 rows in set (0.01 sec)
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nysql > expl ai n Book

o m e e e o - o m e e e oo - Fom e - - Fomm - Fomm e - e liay manager. — +
| Field | Type | Null | Key | Default | Extra
S Fom e e e oo +o-o - - - +-- - - - B S faueri. comult, ozl +
| id | int(11) | YES | | NULL |

| title | char(80) | YES | | NULL | |
| available | smallint(6) | YES | | NULL | e, maciyin,ans

querying



Entering Data

nysql > expl ai n Book

o m e e e o - o m e e e oo - Fom e - - Fomm - Fommm oo -
| Field | Type | Null | Key | Default
S Fom e e e oo +o-o - - - +-- - - - Ho- - - - -
| id | int(11) | YES | | NULL
| title | char (80) | YES | | NULL
| available | smallint(6) | YES | | NULL
S S S R, +-- - - - Ho- - - - -

nysqgl > insert into Book val ues

-> (1,"The Art & Craft of Conputing”, 1);
nysql > insert into Book val ues

-> (2,"Maki ng Use of Python", 1);
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querying
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nysql > expl ai n Book;

o m e e e o - o m e e e oo - Fom e - - Fomm - Fomm e - e liay manager. — +
| Field | Type | Null | Key | Default | ‘Extra |
S Fom e e e oo +o-o - - - +-- - - - B S faueri. comult, ozl +
| id | int(11) | YES | | NULL | |
| title | char (80) | YES | | NULL | |
| available | smallint(6) | YES | | NULL | e, e, |
S S S R, +-- - - - R S —— focooooo +

nysqgl > insert into Book val ues

-> (1,"The Art & Craft of Conputing”, 1);
nysql > insert into Book val ues

-> (2,"Maki ng Use of Python", 1);
nysqgl > sel ect * from Book;

Fomm e o - o m e e e e e e e e e e e e oo o - +
| id | title | avail able |
S S, o e o e o e e i ooooo---- R +
| 1| The Art & Craft of Conputing | 1 |
| 2 | Making Use of Python | 1 |
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nysql > expl ai n Person;

Fomm e o - o m e e e oo - Fomm e o - Fom o - B S +- - -thelayma +
| Field | Type | Null | Key | Default | Extra|
Fomm oo - Fom e e e oo +o-- oo - +----- E R —— - - -uencomn 4
| id | int(11) | YES | | NULL | |
| nane | char (20) | YES | | NULL | |
| status | smallint(6) | YES | | NULL | enteing, moifing, and

querying



Inserting Records in Person

nysqgl > expl ai n Person;

Fomm e o - o m e e e oo - Fomm e o - Fom o -
| Field | Type | Null | Key
Fomm oo - Fom e e e oo +o-- oo - +-----
| id | int(11) | YES |
| nane | char (20) | YES |
| status | smallint(6) | YES |
Fomm oo - Fom e e e oo +o-- oo - +--- -

nysqgl > insert into Person val ues
-> (1,"Rashi Gupta", 1);

nysql > insert into Person val ues
-> (2,"@uiido van Rossunt', 0);
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Inserting Records in Person

nysqgl > expl ai n Person;

Fomm e o - o m e e e oo - Fomm e o - Fom o -
| Field | Type | Null | Key
Fomm oo - Fom e e e oo +o-- oo - +-----
| id | int(11) | YES |
| nane | char (20) | YES |
| status | smallint(6) | YES |
Fomm oo - Fom e e e oo +o-- oo - +--- -
nysqgl > insert into Person val ues

-> (1,"Rashi Gupta", 1);
nysql > insert into Person val ues

-> (2,"@uiido van Rossunt', 0);
nysqgl > sel ect * from Person;
Fomm e o - Fom e oo Fomm e o - +
| id | name | status |
S, Fom e e e oo oo E R +
| 1 | Rashi CGupta | 1|
| 2 | Quido van Rossum | 0 |

MCS 260 L-37

21 November 2007
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querying
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nysql > expl ai n Checked;

----------------- e e
| Field | Type | Null | Key | Default | Extra|
Fomm e o - Fomm e e o - A B R R ¥
| idbook | int(11l) | YES | | NULL | S, mosiing and

| idname | int(11) | YES | | NULL | oo
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nysql> explaln Checked,;

----------------- e e
| Field | Type | Null | Key | Default | Extra
Fomm e o - Fomm e e o - A B R R ¥

| idbook | int(11) | YES | | NULL S
| idname | int(11l) | YES | | NULL | aperne
Fomm e o - Fomm e e o - Fomm e o - Fom - - Fom e e e e RS

nysqgl > insert into Checked values (1, 2);
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nysql> explaln Checked,;

----------------- e e
| Field | Type | Null | Key | Default | Extra
Fomm e o - Fomm e e o - A B R R ¥
| idbook | int(11l) | YES | | NULL | S, mosiing and
| idname | int(11l) | YES | | NULL | aperne
Fomm e o - Fomm e e o - S Fo-m o - R R +

nysqgl > insert into Checked val ues (1, 2);
nysqgl > sel ect * from Checked;
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The book with id = 1 is no longer available:

nysqgl > updat e Book set avail abl e=0 where id = 1;
Query OK, 1 row affected (0.00 sec)
Rows matched: 1 Changed: 1 Warnings: O i e it

querying
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The book with id = 1 is no longer available:

nysqgl > updat e Book set avail abl e=0 where id = 1;
Query OK, 1 row affected (0.00 sec)

Rows matched: 1 Changed: 1 Wrnings: O i e it
nysqgl > sel ect * from Book;

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

| id | title | available |

S o e o e o e e o oo-oo---- R +

| 1| The Art & Craft of Computing | 0 |

| 2 | Making Use of Python | 1 |
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A more involved Query

Let us select the tiles of all books
Guido van Rossum has checked out:

nysql > select title
-> from Book, Person, Checked
-> where Person. nane = "CQui do van Rossunf
-> and Checked.idnane = Person.id
-> and Checked. i dbook = Book. i d;
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-> where Person. name = "Gii do van Rossunf e et o

-> and Checked.idnane = Person.id auerying
-> and Checked. i dbook = Book. i d;
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Let us select the tiles of all books
Guido van Rossum has checked out:

nysql > select title
-> from Book, Person, Checked
-> where Person. name = "Gii do van Rossunf e et o

-> and Checked.idnane = Person.id auerying
-> and Checked. i dbook = Book. i d;

o e o e e o e e i oo oo +
| title

o e o e e o e e e i oo oo- oo +
| The Art & Craft of Conputing |
o m e e e et e e e o +
nysqgl > exit;

Bye
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Using MySQLdb in Python
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My SQLdb is an interface to use My SQL
from within a Python session.
At the command prompt $:

$ sudo pyt hon
Python 2.5.1 (r251:54869, Apr 18 2007, 22:08:04)
[GCC 4.0.1 (Apple Conputer, Inc. build 5367)] on darwi.n

Type "hel p", "copyright", "credits" or "license" for nore
>>> jnmport MySQLdb xﬁﬁﬂﬁyﬁQL
>>> L MySQLdb. connect (db="Li brary")

>>> ¢ L. cursor ()



Using MySQLdb in Python
21 November 2007
My SQLdb is an interface to use My SQL
from within a Python session.
At the command prompt $:

$ sudo pyt hon
Python 2.5.1 (r251:54869, Apr 18 2007, 22:08:04)
[GCC 4.0.1 (Apple Conputer, Inc. build 5367)] on darwi.n

Type "hel p", "copyright", "credits" or "license" for nore
>>> jnmport MySQLdb xﬁﬁﬂﬁyﬁQL
>>> L = MySQLdb. connect (db="Li brary")

>>> ¢ = L.cursor()

Observe:

» run Python as superuser, otherwise no access;
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My SQLdb is an interface to use My SQL
from within a Python session.
At the command prompt $:

$ sudo pyt hon
Python 2.5.1 (r251:54869, Apr 18 2007, 22:08:04)
[GCC 4.0.1 (Apple Conputer, Inc. build 5367)] on darwi.n

Type "hel p", "copyright", "credits" or "license" for nore
>>> jnmport MySQLdb xﬁﬁﬂﬁyﬁQL
>>> L = MySQLdb. connect (db="Li brary")

>>> ¢ = L.cursor()

Observe:

» run Python as superuser, otherwise no access;
» with connect(), we identify the database Li br ary;



Using MySQLdb in Python
21 November 2007
My SQLdb is an interface to use My SQL
from within a Python session.
At the command prompt $:

$ sudo pyt hon
Python 2.5.1 (r251:54869, Apr 18 2007, 22:08:04)
[GCC 4.0.1 (Apple Conputer, Inc. build 5367)] on darwi.n

Type "hel p", "copyright", "credits" or "license" for nore
>>> jnmport MySQLdb xﬁﬁﬂﬁyﬁQL
>>> L = MySQLdb. connect (db="Li brary")

>>> ¢ = L.cursor()

Observe:

» run Python as superuser, otherwise no access;
» with connect(), we identify the database Li br ary;

» L.cursor() returns a new object to represent a
database cursor used to manage all operations.
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>>> c.execute("show tabl es")

3L

MySQLdb: MySQL
with Python



Retrieving Information MCS 260L-37

. 21 November 2007
using execute and fetchone

With a cursor ¢, we pass MySQL commands
as string argument to the c. execut e() method:

>>> c.execute("show tabl es")
3L

The 3L indicates there are 3 lines of output. oL b e
with Python



Retrieving Information MCS 260 L-37

. 21 November 2007
using execute and fetchone

With a cursor ¢, we pass MySQL commands

as string argument to the c. execut e() method:
>>> c.execute("show tabl es")

3L

The 3L indicates there are 3 lines of output. MySQLAb: ysQL
To retrieve the output line by line, we use f et chone: e



MCS 260 L-37

Retrieving Information

. 21 November 2007
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With a cursor ¢, we pass MySQL commands
as string argument to the c. execut e() method:

>>> c.execute("show tabl es")
3L

The 3L indicates there are 3 lines of output. MySQLAb: ysQL
To retrieve the output line by line, we use f et chone: e

>>> c. fetchone()

('’ Book’,)
>>> c. fetchone()
(' Checked’ ,)

>>> c.fetchone()
(' Person’,)
>>> c. fetchone()



All Results at Once

With f et chal | () we obtain all results at once.

MCS 260 L-37

21 November 2007

MySQLdb: MySQL
with Python



A” ReSUH’_S at Once MCS 260 L-37

21 November 2007

With f et chal | () we obtain all results at once.

>>> c.execute("select * from Book")
2L
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With f et chal | () we obtain all results at once.

>>> c.execute("select * from Book")

2L

>>> c.fetchal |l ()

((1L, 'The Art & Craft of Conputing’, 0),\
(2L, ' Making Use of Python', 1))

MySQLdb: MySQL
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With f et chal | () we obtain all results at once.

>>> c.execute("select * from Book")
2L
>>> c.fetchall ()
((1L, 'The Art & Craft of Conputing’, 0),\
(2L, ' Making Use of Python', 1))
MySQLdb: MySQL
A more involved query: T ey
>>> s = "select title " +\
" from Book, Person, Checked" + \
" where Person. Name = \"Quido van Rossum"" + \
and Checked. i dnane Person.id" + \
and Checked. i dbook Book. i d"
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With f et chal | () we obtain all results at once.

>>> c.execute("select * from Book")
2L
>>> c.fetchall ()
((1L, 'The Art & Craft of Conputing’, 0),\
(2L, ' Making Use of Python', 1))
MySQLdb: MySQL
A more involved query: T ey
>>> s = "select title " +\
" from Book, Person, Checked" + \
" where Person. Name = \"Quido van Rossum"" + \
and Checked. i dnane Person.id" + \
. and Checked. i dbook Book. i d"
>>> r = c.execute(s)
>>> c.fetchall ()
(("The Art & Craft of Conputing,),)
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We started chapter 11 in Making Use of Python;
see also 816.3 in The Art & Craft of Computing.

Assignments:
1. Design a simple relational database to manage bank
accounts, and to perform financial transactions.
2. Download and install MySQL. MySQLdb: MySQL

3. Use MySQL to create a database to perform simple B
financial transactions, implementing the design of
assignment 1.
4. Write a Python function that takes on input the name
of a person and returns the query to select all titles of
the books that person has checked out.

Happy Thanksgiving!



