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Where d id w e leave i t?

¥ Get our hands dirty and cover the basic notions of web
applications

¥ Definitions

¥ A simple model architecture

¥ Protocols

¥ Generating content

¥ Getting some interaction
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WhatÕs t he p lan fo r t oday?

¥ Focus on how enterprise storage is arranged

¥ Cover basic notions about relational databases

¥ A simple example

¥ Set up the storage system

¥ Enter and query information from the storage system
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What  i s wrong w ith m y fi les?

¥ Files are not an option for enterprise information

¥ Large volumes of data

¥ Distributed access and storage

¥ Multiple user/divisions

¥ Storing the data into files in a local  PC is not an option

¥ Moving the files to a large mainframe neither

¥ No organization available

¥ No standardized way to access the data
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A m an w ith a  v ision

¥ Edgar Frank Codd (August 23, 1923 Ð April 18, 2003)

¥ Father or relational databases

¥ Proposed on 1969 in an IBM TR, but not
enough resources available till late 80s

¥ One goal:
Provide a logic storage model for enterprise
information

¥ A corollary:
A common language to query such storage system
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Basic not ions

¥ Ent ity/ Relat ion model (ER)

FieldColumnAt t ribute

RecordRowTuple

Ent ityTableRelat ion

A.K.A.Common nameFormal name

¥ Any informat ion can be expressed as a set  of relat ions

¥ The order of the tuples is not  important

¥ Each tuple is unique and uniquely ident if ied by a key

¥ The order of the at t ributes is not  important

¥ All the values of an at t ribute belong to the same type

¥ Informat ion is updated by means of atomic t ransact ions
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One sim ple exam ple
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The t welve r ules

1. Informat ion Rule:

All information in the database should be represented in one and only
one way--as values in a table.

2. Guaranteed Access Rule:

Each and every datum (atomic value) is guaranteed to be logically
accessible by resorting to a combination of table name, primary key
value, and column name.

3. Systemat ic Treatment  of Null Values:

Null values (distinct from empty character string or a string of blank
characters and distinct from zero or any other number) are
supported in the fully relational DBMS for representing missing
information in a systematic way, independent of data type.
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The t welve r ules

4. Dynamic Online Catalog Based on the Relat ional Model:

The database description is represented at the logical level in the same way as ordinary data,
so authorized users can apply the same relational language to its interrogation as they
apply to regular data.

5. Comprehensive Data Sublanguage Rule:

A relational system may support several languages and various modes of terminal use.
However, there must be at least one language whose statements are expressible, per
some well-defined syntax, as character strings and whose ability to support all of the
following is comprehensible:

a) data definition

b) view definition

c) data manipulation (interactive and by program)

d) integrity constraints

e) authorization

f) transaction boundaries (begin, commit, and rollback).
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The t welve r ules

6. View Updating Rule:

All views that are theoretically updateable are also updateable by the system.

7. High-Level Insert, Update, and Delete:

The capability of handling a base relation or a derived relation as a single
operand applies not only to the retrieval of data, but also to the insertion,
update, and deletion of data.

8. Physical Data Independence

Application programs and terminal activities remain logically unimpaired
whenever any changes are made in either storage representation or access
methods.

9. Logical Data Independence

Application programs and terminal activities remain logically unimpaired when
information preserving changes of any kind that theoretically permit
unimpairment are made to the base tables.
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The t welve r ules

10. Integrity Independence:

Integrity constraints specific to a particular relational database must be
definable in the relational data sublanguage and storable in the catalog, not
in the application programs.

11. Distribution Independence:

The data manipulation sublanguage of a relational DBMS must enable application
programs and terminal activities to remain logically unimpaired whether and
whenever data are physically centralized or distributed.

12. Nonsubversion Rule:

If a relational system has or supports a low-level (single-record-at-a-time)
language, that low-level language cannot be used to subvert or bypass the
integrity rules or constraints expressed in the higher-level (multiple-records-
at-a-time) relational language.
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Other b asic concepts

¥ Concurrent  access to the data

¥ Atomic t ransact ions

Ð Basic data manipulations

Ð Grouped manipulations

¥ Normalizat ion forms (3 basic ones)

Ð Reduce entities to first normal form (1NF) by removing repeating or
multivalued attributes to another, child entity.

Ð Reduce first normal form entities to second normal form (2NF) by
removing attributes that are not dependent on the whole primary key.

Ð Reduce second normal form entities to third normal form (3NF) by
removing attributes that depend on other, nonkey attributes (other
than alternative keys).
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Querying a  r elat ional d atabase?

¥ IBMÕs San Jose put together System R (following CoddÕs
paper) in 1970

¥ Structured  English Query Language was an effort to
create a query language close to English (SEQUEL)

¥ Condensed to Structure Query Language (SQL)

¥ Provides 4 basic query types
Ð SELECT

Ð INSERT

Ð UPDATE

Ð DELETE
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Rem em ber t he sim ple exam ple?
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I NSERT

¥ Allow to insert new  tuples into a relation

¥ Requires to identify the relation (the attributes are
optional) and to provide  the values

¥ Insert data into a relation
I NSERT I NTO Cust omer  VALUES ( 0, ÕJohnÕ, ÕJoeÕ, ÕDoeÕ) ;

¥ Insert a partial record into a relation
I NSERT I NTO Cust omer  (  Cust omer _I D )  VALUES ( 0) ;

¥ The unspecified values are nullified (or defaulted)
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SELECT

¥ Allow to query information from an ER model

¥ Returns a relation

¥ A simple select requires what attribute need to be
returned from what relation  and (optionally being
filtered and ordered from some criteria)
SELECT Fi r st _Name,  Last _Name

FROM Cust omer

WHERE Cust omer _I D<2

ORDER BY Last _Name;
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SELECT

¥ Joins allow to  query for data stored in different
relations
SELECT C. Fi r st _Name,  C. Last _Name,  O. Or der _I D

FROM Cust omer  AS C,  ORDER AS O

WHERE C. Cust omer _I D<2 AND

      C. Cust omer _I D=O. Cust omer _I D

ORDER BY C. Last _Name,  O. Or der _I D;

¥ Functions can be applied against attributes

¥ Aggregation of tuples can be achieved
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What  w ill w e d o in t he n ext  l ecture?

¥ Giving structure to information exchange

¥ Markup languages

¥ XML basics

¥ The semantic web (RDF)
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Som ething t o t hink about

¥ Further reading
http://www.databasejournal.com/sqletc/article.php/1469521

http://www.15seconds.com/issue/020522.htm

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

¥ Homework:  Two exercises
1. Write a query that  changes all f irst  names John into Peter

2. Write a query that  counts how many orders a customer has placed


