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Topics

= Database and Web Development
» The Role of Database in Web Development
» Database Design
» Database Options

m SQL (Structure Query Language)
SELECT Statement
INSERT, UPDATE, and DELETE Statements
Transactions: Local Transactions, Distributed Transactions
Data Definition Statements
Database Indexes and Efficiency
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Figure 14.3 A database table

Primary key

ArtWorkID Title Artist YearOfiork
The Death of Marat David
The Scheol of Athens Raphael

Bacchus and Ariadne Titian

Girl with a Pear] Earring | Vermeer

Starry Night Van Cogh
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Figure 14.4 Diagraming a table

§ Artiorkip INT PK_|ArtorkID ArthorkID
Title VARCHAR Title Title
Artist VARCHAR Artist Artist
YearOfWork INT YearOfwork YearOfWork
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Table 14.1 Common Database Table Data Types

BIT — BOOLEAN or BOOL

BLOG — Binary Large Object (images and other data objects)

CHAR(n) — a fixed number of character (n = number of chars)
that are padded with spaces to fill the field

DATE — also TIME and DATETIME data types
FLOAT - also DOUBLE, DECIMAL data types
INT - also SMALLINT data type

VARCHAR(n) — a variable number of characters (n = maximum
number of chars with no space padding)
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Figure 14.5 Foreign keys links tables

ArtWorkID ArtistID YearOfWork
345 The Death of Marat
400 The School of Athens 37 1519 Artiiork
408 Baechus snd Arisdne 25 1520 >
425 Girl with a Pear1 Earring |22 165
438 Starry Night 43— 1385 p
Primary ey
)
15 Daorid
> 22 Yermeer :
25 Tirtan >m
37 Raphael
»| 43

Lin
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Figure 14.6 Diagraming a one-to-many relationship

Figure 14.7 Implementing a many-to-many relationship

D
Title
CopyrightYear
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Figure 14.8 Database in the Enterprise — Database
Options
SQL Databases
e Financial and order management systems
* Manufacturing system
* Point of sales
e Groupware and file servers
SEN]IES
DB2
Oracle DB
Microsoft SQL
MySQL
PostgreSQL
etc
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Figure 14.8 Database in the Enterprise — Database
Options
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Figure 14.9 SQL.ite

Request for PHP resource

°0utput from L
PHP execution 74 Requested PHP page is executed
Y whidicms!ructs the SQL guery

(3) SQL query passed to
“~-._SQLite APl
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SQL

SELECT statement —retrieve data from the database
INSERT statement —add new records

UPDATE statement — update existing records
DELETE statement — delete existing records
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14.10 SQL .

from a Fiedels to retrieve Table t retrieve from
single table

SELECT * FROM Books
T

Wikdcard to select all fields  JRe pos shocsled seefect fuest Hie el you need.

select iSbN1D, title toier 508 doesnt e i b command & on 8
FROM BOOKS
ORDER. BY titTe

I T

SOl keywrord  Flehd to
by ineclicadbe Sort o

sort order

SELECT ISBN1D, Title FROM Books |
ORDER BY CopyrightYear DESC, TitTe ASC

Keywords indicting that
sorting should be in
chsoonafing or ascemding
order {whidch ks the default

Figure 14.11 Using the WHERE clause

SELECT -isbnl0, title FROM books
WHERE copyrightYear > 2010
| T

SQL keyword that indicates  Expressions take form:
0 return only thase records  field operator value

whose data matches the

criteria expression

SELECT isbnl0, title FROM books
WHERE category = 'Math’ AND copyrightYear = 2014
|

Comparisons with strings require string
literals (single or double quote}
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Figure 14.12 SQL SELECT from multiple table using an INNER
JOINT

:::llﬂ'lrlsﬂlld name |ArtiscID
SUID [s amblguous. | yearOfis
rreed to preface [t with rk
tadhle nanme

Table 1

SELECT Artists.ArtistID, Title, YearOfwork, Name FROM Artists
INMER JOIN ArtiWorks ON Artists.ArtistID = ArtWorks.ArtistID

Teble 2 mmlqluy Foreign key

sqL
v [k the i Tahile T in Table 2
Type af jeln

prveer il I [ e

SELECT Books.BookID, Books.Title, Authors.Mame, Books.CopyriphtYear
FROM Books
INMER 10IN (Authors INNER JOIN BookAuthors ON Authors.AuthorID = BookAuthars.Authorld)

0N Books.BookID = BookAuthors.BookId
1

Figure 14.13 Using GROUP BY with aggregate functions

This aggregate function returns a  Defines an alias for
mntﬂl'tlnnurlilhrﬂl'm. ﬂnmlmllamdmlm
r = Neoter This SOL statement

SELECT Count{ArtWorkID) AS NumPaintings petums & single record
FROM ArtWorks with & singfe value in it
WHERE YearOfWork > 1200

NumPaintings

I
Count number of paintings 745
aftar year 1900

SELECT Natienality, Count{ArtistID) AS MumArtists
FROM Artists

CGROUP BY Nationality HNote: This SQL statement returns as
many records as there are unicgue
values in the group-by fiefd.

keywords 1o
ﬁ"mbywﬂ:dmﬂlﬁd, Nationality NumArtists

Belgium 4

England
France
Germany
Italy




Figure 14.14 SQL INSERT, UPDATE, and DELETE
Flelds that will
recsive the dats values

—_ I | _
INSERT INTO ArtWorks (Title, YearOfWork, ArtistID)
VALUES ("Night wWatch®, 1642, 105)
| Mote: Primary kay fiolds are
Values to be Inserted. Note that string ﬂm!tm‘fmn:)m_%;

must ke within i or doulbse). i fD & wnigue wefue when & now
record is inseried.

INSERT INTO ArtWorks
SET Title="Night Watch®, YearOfWork=1642, ArtistID=105
|

Monstarnvdard alternate MySOL synitacs, whikh is useful wwhen inserding
record with many fields (ess likely 1o insert wrong data inko a fiekd

UPDATE ArtWorks

S5ET Title="Night Watch®, YearOfWork=1642, ArtistID=105
WHERE ArtWorkID=54

It Is essential vo specty which Spacly the values for each updated Tleld.

d o d h e it Mobe: Primary koy fofds thet are
will upelaie all the recsrdk AUTC INCRERFENT caninof ewe el vefoes
updatod.

DELETE FROM ArtWorks
WHERE ArtWorkID=54

It is esseniial to specify which reasnd to

Local and Distributed Transactions

s Transactions

* A transaction refers to a sequence of steps that
are treated as a single unit, and provide a way to
gracefully handle errors and keep your data
properly consistent when error occur.

Local Transactions: transactions handled by the
DBMS

Distributed Transactions: transactions involve
multiple hosts, several of which we may have no
control over.
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Local and Distributed Transactions

= Web Storefront Example

A customer: Checkout, Verified address, entered
credit card, select shipping option

Click Pay for Order Button, what happen?
. Write order records to the website database.
. Check credit card service to see if payment is accepted.

. If payment is accepted, send message to legacy ordering
system.

4. Remove purchased item from warehouse inventory table
and added to the order shipped table.

5. Send message to shipping provider
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Local and Distributed Transactions

= Web Storefront Example

» Distributed Transactions
Local database writes
External credit car processor
External legacy ordering system
External shipping systems
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Local Transactions

= Through SQL Statements or API calls
« START TRACSACTION
« COMMIT
* ROLLBACK

m LISTING 14.1 SQL Commands for transaction processing
START TRANSACTION

INSERT INTO orders ...

INSERT INTO orderDetails ...

UPDATE inventory ...

COMMIT
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SQL

= Data Manipulation Language

SELECT, UPDATE, INSERT, DELETE

= Data Definition Language (DDL)

Creating Tables

Modifying the structure of a table
Deleting tables

Creating databases

Deleting databases

s We will use database administration statements
through management tool.
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NoSQL Database in the Enterprise

= Non-SQL Databases

Documentation oriented, No relationship among
stored data

Optimized to retrieve data using simple Key-Value
syntax similar to PHP associative arrays

May be very large data sets
Examples:
= Web server logs, geographical data
= Twitter posted information
Non-SQL DB examples:
= Couch DB, monoDB
= Amazon SimpleDB , Google’s Big Table
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Figure 14.17 Contrast between relational and NoSQL
storage

Relational Design

User Table Address Table
FirstName LastName AddressID ID Addressi CityID PostalCode
142 | Pablo Picasso 998 998 | 15-23 Carrer Montcada [ 320 08003

City Table Country Table
ID CityName CountryID ID  Name Population
320 | Barcelona | 44 Spain | 46,042,812

Document Store Design

ID Document

142
"User": {
"FirstName": "Pablo",
"LastName": "Picasso",
"Address": {
"Address1": "15-23 Carrer Montcada",
"City": "Barcelona",
“Country”: {
"Name": "Spain",
"Population”: 46042812

b
"PostalCode": "08003"

Figure 14-17 NoSQL — Document Stores

Document Stores associate keys with values, but unlike
key-value stores, they call that value a document.

ID Document

"User": {
"FirstName": "Pablo",
"LastName": "Picasso",
"Address": {
"Address1": "15-23 Carrer Montcada"
"City": "Barcelona",
"Country": {
"Name": "Spain",
"Population": 46042812

"Pos¥a1C0de": "08003"
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Figure 14-18 Contrast between row and column wise
stores

Row-wise storage

Title Artist Year
The Death of Marat David 1793

The School of Athens Raphael 1510

Bacchus and Ariadne Titian 1521

Girl with a Pearl Earring | Vermeer 1665

Starry Night Van Gogh |1889

Column-wise storage

The Death of Marat David 1793

The School of Athens Raphael 1510

Bacchus and Ariadne Titian 1521

Girl with a Pearl Earring Vermeer 1665

Starry Night Van Gogh 1889

Database APIs — PHP MySQL APIs

* MySQL extension - This was the original extension to
PHP for working with MySQL and has been replaced
with the newer extension.

mysqli extension - This extension provides both a
procedural and an object-oriented approach. This
extension also supports most of the latest features of
MySQL.

PHP data objects (PDOs) - provide an abstraction layer
that with the appropriate drivers can be used with any

database, and not just MySQL databases. However, it is
not able to make use of all the latest features of MySQL.
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Database APIs — Deciding on a Database APIs

= While PDO is unable to take advantage of some
features of MySQL, there is a lot of merit to the fact
that PDO can create database-independent PHP
code

Like many things in the web world, there is no single
best choice.

As the chapter (and book) proceed, we will
standardize on the object-oriented, database-
independent PDO approach.
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Managing a MySQL Database: Command-Line Interface

| Null | Key | Default | Extra

0 | PRI | NULL | auto_incresent

sec)

mysqle SELECT = FROM authors WHERE Firsthame LINE “AW";

| 10 | FirstNase | LastName | Institution

I niversity of Pennsylva
virginin Polytechnic Instit.
MuLL

n | MULL

n | Dutchess Cossunity College
niversity of wWisconsin, Mi
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Managing a MySQL Database: Command-Line Interface

= To launch an interactive MySQL command-line session,
you must specify the host, username, and database
name to connect to as shown below:

mysql -h 192.168.1.14 -u bookUser —p

= To import commands from a file called commands.sql ,
for example, we would use the < operation:

mysql —h 192.168.1.14 —u bookUser —p < commands.sq|l
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Managing a MySQL Database: phpMyAdmin

MySQL has a number

lof predefined databases
it uses for its own
loperation.

phpMyAdmin allows you
to view and manipulate
any table in a database.
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Managing a MySQL Database: MySQL Workbench

b s " ol i

Fie Bl View lawge Mokl Dutshaw Flges  Sopneg  Heb

BBy

oo SV i8]
| @ meaegrn (i)
> mpreats T}
ProdetionsisbatD INT{11)
BsdeglypalD WT(HT)

no0o0o0ooooool

nooooooooo)
0000000000

18



