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Networking Overview

= Networking is the construction, design, and use of network, including the
physical (cabling, hub, switch, router, bridge, gateway, backbone and etc.), the
selection and use of telecommunication protocol and computer software for
using and managing the network, and the establishment of operation policies
and procedures related to the network.

m  OSI (open systems interconnected) has 7 layers... physical to application layer!

m  Common Terms: Client, Server, Network (LAN, MAN, WAN), Hub, Switch,
Router, Gateway, Backbone, Bridge
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Networking Overview - Topology (cont.)

= A network is a series of points or nodes
Interconnected by communication paths.

m  General configurations of networks is
called Topology of network.

Fully Connected Network

I Topol
= The most common topologies: opoiosy

o Bus

0 f:_ar % # \#
| CE

Common Bus
Topology
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Networking Overview - Topology (cont.)
= Bus topology
- All devices are attached to a line directly

« All signals pass through each of the devices

- Each device has a unique identity and can recognize those
signals intended for it

Bus network
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Networking Overview - Topology (cont.)

= Star topology

« There is a central computer or server to which all the
workstations are directly connected

- Every workstation is indirectly connected to every other
through the central computer

Star network
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Networking Overview - Topology (cont.)

= Ring topology

- The workstations are connected in a closed loop configuration
- Adjacent pairs of workstations are directly connected

- Other pairs of workstations are indirectly connected, the data
passing through one or more intermediate nodes

Ring network

© Hadi Kharrazi @ JHSPH-HPM




Computer Systems and the Web/Databases

Networking Overview - Topology (cont.)

= Hybrid topologies

the others

Mesh network
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- Mesh network: each workstation is connected directly to each of

- Tree network: uses two or more star networks connected together.
A tree network is a bus network of star networks
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Networking Overview = IP Address (cont.)

= |P Address
- Every machine on the Internet has a unique identifying number,
called an IP Address.
- Atypical IP address looks like this: 216.27.61.137

« To make it easier for humans to remember, IP addresses are
normally expressed in decimal format as a "dotted decimal
number" like the one above.

- Computers communicate in binary form:
216.27.61.137

- The same IP address in binary:
11011000.00011011.00111101.10001001
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Networking Overview = IP Address (cont.)

= |P Address

- The four numbers in an IP address are called octets, because they
each have eight positions when viewed in binary form.

- If you add all the positions together, you get 32, which is why IP
addresses are considered 32-bit numbers.

« Since each of the eight positions can have two different states (1 or
0) the total number of possible combinations per octet is 28 or
256. So each octet can contain any value between O and 255.

- Combine the four octets and you get 232 or a possible
4,294,967,296 unique values!
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Networking Overview = IP Address (cont.)

= |P Address

- 32-bit addresses won’t be enough for very much longer

« IPv6, which uses 128-bit addresses, allowing a startlingly vast
range of addresses: approximately 3.402824 x 1038

- more than enough to allow every atom in the universe a unique IP
address.

- arouting table will keep track of: network numbers, the next
router to use to get to that network and the interface this next
router is reachable through.
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Networking Overview - Domain Name (cont.)

= Domain Names

- Domain name servers, or DNS, are an incredibly important but
completely hidden part of the Internet.

- The DNS system is a database, and no other database on the planet gets
this many requests

« When you use the Web or send an e-mail message, you use a domain
name to do it.

« the URL "http://www.jhu.edu" and e-mail address student@jhu.edu
contain the domain name jhu.edu

- Every time you use a domain name, you use the Internet's domain name
servers (DNS) to translate the human-readable domain name into the
machine-readable IP address. Sounds simple!

- During a day of browsing and e-mailing, you might access the domain
name servers hundreds of times!
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Networking Overview - Domain Name (cont.)

= Domain Names

« The COM, EDU and UK portions of these domain names are called the
top-level domain (TLD) or first-level domain.

« There are several hundred top-level domain names, including COM, EDU,
GOV, MIL, NET, and ORG , as well as unique two-letter combinations for
every country.

- Within every top-level domain there is a huge list of second-level
domains. For example, in the COM first-level domain, you've got: Yahoo,
Msn, Microsoft plus millions of others...

- Every name in the first top-level domain must be unique.

© Hadi Kharrazi @ JHSPH-HPM .



Computer Systems and the Web/Databases

Local
Wireless
Network

s Access
Point

Client @
[

Backbone ISP

Regional ISP

oner | 7
<

Main
Router

Ccli
Client |——

L Client @
Local Client
Wired -
Network

© Hadi Kharrazi @ JHSPH-HPM

MAN

Exchange
Point

Gateway

4

T

Hub or

Switch ;

Main
Router

Internet

WAN

Firewall

Client

Local
Wired
Network

=

Server

IP: 167.18.162.162

Network Devices




Computer Systems and the Web/Databases

Networking Overview - Network Devices

= Hub/Switch

- In data communications, a hub is a place
of convergence where data arrives from
one or more directions and is forwarded
out in one or more other directions.

« Itis“dumb” system that broadcasts the
packet to all directions.

e A hub usually includes a switch of some
kind.

-  The distinction seems to be that the hub is
the place where data comes together and
the switch is what determines how and
where data is forwarded from the place
where data comes together.
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Networking Overview = Network Devices (cont.)
= Router

« On the Internet, a router is a device or, in some cases, software in a
computer, that determines the next network point to which a packet
should be forwarded toward its destination.

« The router is connected to at least two networks and decides which way
to send each information packet.

« Avrouter is located at any gateway (where one network meets another),
including each Internet point-of-Presence (POP).

- Arouter maintains a table of the available routes along with
distance/cost algorithms to determine the best route for a given packet

- Typically, a packet may travel through a number of network points
with routers before arriving at its destination.

- Routing is a function of the Network layer in the TCP/IP protocol
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Networking Overview - Network Devices
= Gateway

- A network point that acts as an entrance
to another network. On the Internet, a St
node or stopping point can be either a
gateway node or a host (end-point) DOL e
node.

Gateway
- Both the computers of Internet users server

and the computers that serve pages to
users are host nodes.

- The computers that control traffic within
company's network or at local Internet
Service Provider (ISP) are gateway
nodes.

Office Computers
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Networking Overview - Network Devices

= Backbone

A backbone is a larger transmission line that carries data gathered from
smaller lines that interconnect with it.

On the Internet or other wide area networks, a backbone is a set of paths
that local or regional networks connect to for long-distance interconnection.
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Web Server Overview

= The term web server can mean one of two things:

« A computer responsible for serving web pages, mostly HTML documents,
via the HTTP protocol to clients, mostly web browsers. Servers can have

different Operating Systems such as Microsoft Windows, Mac OS, Linux,
UNIX and FreeBSD.

- A software program that is working as a daemon serving web documents
such as Apache Server (Open Source) or Internet Information Server - 1S
(Microsoft/Commercial).
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Web Server Overview - Client Side Language (e.g., HTML)

=  HTML (Hypertext Markup Language) is the document format language used
on the World Wide Web. Web browsers (e.g., Firefox, Chrome, IE, Safari,

Opera) read HTML and display the page.

s Sample code (tags):

aaboul:hlank - Microsoft Internet Explorer

Fle Edt View Favortes Tools Help | &
Client Qe - © - [x] (8] (i O sewer 57 Favores
M&GSI kharrazi.ca .ﬂ Go ILm ”‘@ X
<html> \ -
<head> \ v B3
@ Firefox Hello World
A
g Internet
= Explorer:
|
| E
¥ (€ ocne [ @ aoterner
Server sends the raw HTML file The client’s browser
through internet (TCP/I1P) and interprets the HTML
client (web surfer) receives it page and shows it
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Web Server Overview - Server Side Language (e.g., PHP)

m  PHP (Hypertext Preprocessor) is a server-side, cross-platform, HTML
embedded scripting language that lets you create dynamic web pages. PHP-
enabled web pages are treated just like regular HTML pages and you can create
and edit them the same way you normally create regular HTML pages.

Client

ut:blank - Microsoft Internet Explorer
Edt  View Favortes Todks Heb

3 abor
: 3 S - [x] B) (D D sewen ¢ raunes
) Firefox
Hello World
—_—

>

<htmli=>

g Internet

W Explorer: i
\ &) Done [ [ tmtemnet
\

. ¥ |

The PHP engine (php.exe) parses Server sends the raw HTML file The client’s browser

the PHP code on the server and through internet (TCP/I1P) and interprets the HTML

generates an HTML code client (web surfer) receives it page and shows it
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Web Server Overview - Data Base Management System (e.g., MySQL)
m  MySQL is an open source relational database management system (RDBMS)

that uses Structured Query Language (SQL), the most popular language for
adding, accessing, and processing data in a database.

Client

C:\ProgramgFiles\..\MySQLQueryBrowser.exe
(MySQL Client Browser GUI)

Flo G vew Gy Sap Tos Wk ey

st, Compressed and
/ Reliable Storage on HDD

.

[

: ? ', .:|.

‘ C:\mysqgl\bin\mysgld.exe :

\\ (MySQL Serve -

P.. | P_Fist. | PLast. | Cityid | Pho.. | Kin_id | Clien..

1 Peter Johnsons 1 4 3 14
1 Peter Johnsons 1 4 b 14
1 Peter Johnsons 1 4 B 14
2 Mike Jackson 1 13 B 15
3 Sara Henson 3 3 2 16
4 John McDon... 5 8 3 17
4 John McDon... 5 8 3 17
4 John McDon... 5 8 3 17
5 Michael Robinson 1 13 B 18
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Web Server Overview > HTML/PHP/MySQL Integration

=  MySQL and PHP are integrated very well and therefore it is currently the most
popular combination of a server side language and a database engine to work

on web.

Client

PID = 034532543

5 1 HTML Form (index.html)
& (sending data to result.php)
G,) 2 about:blank - Microsoft Internet Explorer
[4)) g Fe View Fam:rn;t. Help | &
C o Qe - @ - [¥] [B] D] O sewen Figrovtes
'a O Addess | Hharrazica =] oo |unke » | -
C |
o
Patient ID
oo
T (034532543 || oK |
o=
E] about:blank - Microsoft Internet Explorer -[8]x]
(Fle Et Vew Favotes Tods Help | & |
O - Q- [ B G P Jgrans ) |
B[ s 8 [ws2[& - |
B =
T e
Record: #034532543
»| Patient Name: Robert Deniro
Doctor Name: Daniel Simpson
=

[Eloone [T @bt
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Web Server Overview - Applications

- Windows Remote Desktop

o Manage Windows-based Servers

o Setting (hostname, user/pass, default port 3389)
PuTTY

o Manage Linux-based Servers

o Settings (hostname, user/pass, SSH 22, Tunneling 3306)

FileZilla
o Upload files directly to a remote server
o FTP (plain FTP) or SFTP (Secure FTP under SSH)
o Setting (hostname, user/pass, default port 21/22)

NotePad++
o Edit plain text files / code a program / highlight the code...

MySQL GUI Tools
o Connect to MySQL database engine
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Web Server Overview - Applications (cont.) — NotePad++

= An IDE (integrated development environment) is an application or set of tools
that allows a programmer to write, compile, edit, and in some cases test and
debug within an integrated, interactive environment.

= NotePad++ is NOT a full feature IDE, but it is a simple and useful code editor
which will help us writing codes in many languages such as HTML, PHP and
etc. Some of the features for NotePad++ is:

Syntax Highlighting (Colored Coding)
Tabbed Navigation

Code Completion

Code Folding

Free (Open Source)

O O O O O
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Web Server Overview - Applications (cont.) — NotePad++

=Tk
Page (File) File Edit Search View Format Document Language Settings Macro Run Plugins ?

[ D@EHE@XX| iR > AR R WIT EE DEMNG &
Enew1

il

Line

Code
Numbers

INormal text file nb char : 0 Ln:l Col:1 Sel:0

Dos\Windows  |ANSI NS
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Web Server Overview - Applications (cont.) — NotePad++

-0 x|

File Edit Search View Format Document i
D@ EG XX 4 DR W 1/ EE b 5| &

P new1 | rc resource file
Java

1 c# l
Makefile

MG IN File Coding Language

1 B | (colored coding,

[

X syntax highlighting)

HTML Coding BLE

55
Pascal
Python
Perl
Objective C
Lua
TeX
Fortran
Shell
Flash actionscript
NSIS

| | SQL

— VB
INormal text file Inb char : 0 Ln: Batch Dos\Windows  |ANSI NS
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Web Server Overview - Applications (cont.) — NotePad++

Sample HTML Code:

<htmli>
<body>

Hello World!

</body>
</html>
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Web Server Overview - Applications (cont.) — NotePad++

n'Notepad++ -new 1

File Edit Search View Format Document Language Settings Macro Run  Plugins 7

Tabbed Browsing
(Red =Not Saved)

1 PBE@ X x| b R o - AARQ W T[ED| D ED G S
A new 1
2 |} <body>
3
4 Hello World!
5
6 - </body>
7 | | </htmls

Folded Code

Sample HTML
Code

Hyper Text Markup Lang Inb char : 51

Ln:7 Col:8 Sel:0 Dos\Windows  |ANSI
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Web Server Overview - Applications (cont.) — NotePad++

21
Savein: | (@ Desktop 2 N N s
D My Documents
:ﬂ My Computer
L J My MNetwork Places
Firefox
) TutorialApps
%Nuance.RDP . .
Desktop “QSUI‘I.RDP -Sa.Ve It as:
index.htm
My Documents
- .
QI Double Click on:
My Computer index.htm
-
-
My Network B0 |index htm | Save
Places -.—
Save as lype:
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Web Server Overview - Applications (cont.) — NotePad++

3 C:\Documents and Settings'Hadi‘Desktop\index.htm - Microsoft Internet ks - Iﬂlll
Fle Edt View Favortes Tooks Help | A
- E - »
Qe - @ - [¥] 2] (| P sewch grontes )| (2- 12
Address @ C:\Documents and Settings\Hadi\Desktoplindex.htm j Go ‘ Links > ‘ @ v
]
Hello Worldl
Internet Explorer
or Mozila FireFox
> can translate
(decode) your
html file
=
€] Done -1 || |3 My Computer 4
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Web Server Overview - Applications (cont.) — MySQL Workbench

l I:\info510\resource =10 x|

‘6@ | ).~ resource - v K& |search

File Edit View Tools Help

Organize v - Views

1 € Burn (2]
(=i sad | ={ Type B 1:\info510\resource\MySQL GUI Tools =10 x|
), Filezila 3.5.0 ‘m [ - mysQLG.. - > & [seorch

|, MySQL Workbench 5.2.34 CE o Wi m-m @
|, NotePad++ 5.9
Putty MName v|v|Dal:en‘m:n:lil‘iet:l|-|Tw:e |v|5|ze |-|
e |%|libcairo.dll mysql_sys em_status.vbs
|% | libctemplate.dll mysql_sys m_status_rmt.vbs
|| libglib-2.0-0.dl \%|mysqlcppcpnn. dil

%)lbgmodule-2.0-0.dl & MysQLCstities.dI
\%|libgobject-2.0-0.dl [ Imysqldumg.exe

4 items {@/lbgthread-2.0-0.dll  [#¥|MysQLWBplugin.ico
@] libmysgl.dl 1 JMysQLWorkbench.exe
{%|libpng 12-0.dll |2 MySQLWorkbenchDoc.ico
%|libxmi2.dl  python.exe
|%)lua.dil %) python27.dll
T P 2
52 items | s Computer Y
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Web Server Overview - Applications (cont.) — MySQL Workbench

- MySQL Workbench = Iﬂlﬁ
s |
| Eile Edit View Datat Plugins  Scripti C i Help [

Workbench Central

Welcome to MySQL Workbench . r
# What's New in This Release? e @ @

Read about all changes in this MySQL Workbench release. MySQL Doc MySQL Bug Workbench  PlanetMySQL  Workbench
Library Reporter Team Blog Forums

Workspace

Connect to existing databases and run Create and manage models, forward & Configure your database server, setup
SQL Queries, SQL scripts, edit data and reverse engi , compare and user accounts, browse status variables
manage database objects. synchronize schemas, report. and server logs.

SQL Development Data Modeling Server Administration
2 O

Open Connection to Start Querying . Open Existing EER Model 2 Server Administration
e

¥ @

info510-class
User: kharrazi Host 127.0.0.1:3306 (ssh...

|| 6 New Connection

Eﬁ Edit Table Data

> Create New EER Model ﬂ Manage Import / Export

“@E Edit SQL Script 1, Create EER Model From Existing Database ” Manage Security
. @ Manage Connections = Create EER Model From SQL Script . - Manage Server Instances

© Hadi Kharrazi @ JHSPH-HPM




Computer Systems and the Web/Databases

Web Server Overview 2 MySQL Workbench

2 Name your connection 3 Set to TCP/IP over SSH

B Manage DB Connections =10 x|

Stored Connections Connection Name: |inf0510-dass Type a name for the connection
info510-class
Connection Method: IStandard TCP/IP over SSH :] Method to use to connect to the RDBMS

Parameters I Advanced |

SSH Hos lin-info-web-?.informaﬁcs.iupui.edu SSH server hostname, with optional port number
4 Server X’ [kha"aﬂ Name of the SSH user to connect with.

ﬁ storeinVaut... [  cear | Password for the SSH tunnel.
B Your username
SSHKey Fie: | | Path to SSH public key fie.
6 Your password
MySQL Hostname: |127.0.0.1 MySQL server host relative to the SSH server
MySQL Server Port: [3306 TCP/IP port of the MySQL server
- lkharrazi Name of the user to connect with.
Password: Store in Vault ... Clear The MySQL user's password.

"/ Your username

| The schema that will be used as default schema

A

8 Your password

New Delete I Dmicatel MoveUpl MoveDownl Test Connection II Close I

1 Create a new connection (e.g., info510-class) 9 Test the connection
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Web Server Overview - Applications (cont.) — MySQL Workbench

SQLEdllor(lnfoS1D—class) X
View Query Database Plugins Scripting Community Help

uuw'ﬁwa & R IE~

Object Browser
ACTIONS

# Execute SQL File

% Add Schema

™ AddTable

@ Add View

™ Add Routine
SCHEMAS

j jmagere_db

= jrhesch_db
=] jtlamber_db Overview Output Snippets Query 1 Result

j kavanhoy_db ‘;l =] J 3 e_?]
— khan20 db

¥ = kharrazi_db > = E >

» B Tables ragere_db j jrhesch_db j jtlamber_db 3 kavanhoy_db \j khan20_d
~ H Views QL Schema MySQL Schema MySQL Schema SQL Schema SQL Schema

» B Routines
-: mgcastro_db
= mrj4_db o Add Table

= mshitemi_db

': nraya_ db Views (0items
= nrromero_db
= pdidrick_db
~_primathy db Routines (0 items

Tables (0items

o Add View

Object Information
o Add Routine

Ready |8 | =
=1
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Web Server Overview - Applications (cont.) — MySQL Workbench

Brvsocworbencn (ol x]
SQL Editor (info510-class) X

File Edit View Query Database Plugins Scripting Community Help ‘

Object Browser
ACTIONS 1 ® SELECT*FROM ‘kharrazi_db’.'pat_info":
# Execute SQLFile
(* Add Schema
[ Add Table
™ Add View
™ Add Routine

SCHEMAS
» E infob642_user_level
kin_info
lab_info
) med_info Ko< © o [B |13 |49 X[ | Fetched 50 records. Duration: 0.016 sec, fetchedin: 0.000 sec =)
Pid |P_FirstName | P_lastName |Ctyid |Phoneid |Knid | Clentid
1 Peter Johnsons 4
Mike Jackson
Sara Henson
John McDonnald
Michael Robinson
William Jordan
Susan McKinsy
Mehdi Khamazi
John McKinsy
John McDonnald
i Pat Bentatar

P_id. P_FirstName. Abraham Lincoln
P_LastName, City_id. Phone_id. Bian
Kin_id, Client_id

Overview Output Snippets Query 1 Result

| proj_city_info
proj_doc_info

| proj_lab_info
proj_pat_doc
proj_pat_info
sample
sample_doc

W L N ! B W N
w O s O W N O,

]
o

[ES— Catherin
P_id int(8) unsigned PK Narmi
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Computer Systems and the Web/Databases

Database Overview

m Different types of Database structures (Hierarchical, Relational,
Temporal) are based on the way they store the data on Hard Disk Drive
and how they read from the stored data.

m Famous Relational Databases: Oracle, MS SQL (Microsoft), DB2
(IBM), MySQL, mSQL, Postgre SQL and etc.

= MySQL is an open source relational database management system
(RDBMS) that uses Structured Query Language (SQL), the most
popular language for adding, accessing, and processing data in a
database.
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Database Overview = Relational Databases

= RDBMS (Relational Database Management System)
m RDBMSs can provide faster access to data than flat files.

= RDBMSs can be easily queried (SQL Language) to extract sets of data
that fit certain criteria.

= RDBMSs have built-in mechanisms for dealing with concurrent access
so that you as a programmer don't have to worry about it.

m RDBMSs have built-in privilege systems.
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Database Overview = Relational Databases (cont.)

m A database usually

= Relational databases are made up of relations, more commonly called tables.

m  Atable is exactly what it sounds like a table of data. If you've used an electronic
spreadsheet (Excel), you've already used a relational table.

© Hadi Kharrazi @ JHSPH-HPM

. | P_id| P_FistName | P_LastName | Cityid | Phone_id| Kinid| Cient.id |
consists of several b0 P dosons R T Table
2 Mike Jackson 1 13 6 15
tab I es. 3| | Pid|P_FistName | P_LastName | Cityid | Phoneid | Kinid | Clentid |
4P 1 Peter Johnsons 1 4 6 14 1
5 2 Mike Jackson 1 13 6 15
6 3 Sae | | Pid| P FistName | P_LastName | Ciyid| Phoneid| Kinid |V Cientid |
7 4 John [P 1 Peter Johnsons 1 4 [ 14
| MySQ L can handle 8 5 Michas 2 Mike Jackson 1 13 5 15
6 Wiliam 3 Sara Henson 3 3 2 16
thousands Of 1: 7 Susan 4 John McDonnald 5 8 3 17
1 8 Mehdi 5 Michael Robinson 1 13 6 18
d atabases " 12 9 John 6 Wiliam Jordan 4 10 4 19
13 10 John 7 Susan McKinsy 1 2 5 20
14 11 Pat 8 Mehdi Kharrazi 2 1 9 21
15 12 Abrahar 9 John MeKinsy 1 9 10 22
16 13 Brian 10 John McDonnald 3 18 7 23
14  Catherin 11 Pat Bentatar 7 25 8 24
15 Demi 12 Abraham Lincoln 3 26 27 25
16 Ebi 13 Brian Adam 5 27 13 26
14 Catherin Cathalicy 7 28 15 3
Database 15  Demi Moore 12 29 23 34
16 Ebi Farahanzadeh n 30 26 42

50
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Database Overview = Relational Databases (cont.)

m Elements of the relational database table:

Key (auto-increase) Attribute Column
| Aid | P_FirstName | P_LastName | City_id | Phone_id
[ 2 1 Peter Johnsons 1 4
2 Mike Jackson 1 13
3 Sara Henson 3 6
4 John McDonnald 5 8
< 5 Michael Robinson 1 13
6 William Jordan 4 10
7 Susan McKinsy 1

Row
(Topple) John McKinsy 1
10 John McDonnald 3 Ezggr"i'nKeé
11 Pat Bentatar 7 another gabl e)
12 Abraham Lincaln 3
Adam 5
Catholicy K
Cell Moore 12
16 Ebi Farahanzadeh 1
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Database Overview = Relational Databases (cont.)

= Keys

- Keys are special fields

- Keys are defined on table creation

- Keys tie tables together

- Keys are unique: no two records have same value of the key

- Primary key: Unique and links two tables - e.g. SSN number
- Only one primary key per table

Key (auto-increase)

| Hid| P_FistName | P_LastName | City_id | Phone_id | Kinid| Client_id |
| 2 1 Peter Johnsons 1 4 B 14
2 Mike Jackson 1 13 B 15

3 Sara Henson 3 6 2 16

4 John McDonnald 5 g 3 17

< 5 Michael Raobinson 1 13 B 18

6 Wiliam Jordan 4 10 4 19

7 Susan McKinsy 1 2 5 20
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Database Overview = Relational Databases (cont.)

m Indexes

= Similar to the index of a book

- MySQL automatically creates an index for each primary key

= Indexes make it a lot faster to retrieve results

= User can define additional indexes

Primary Key — Index 1 Index 2

| Hid| P_FistName | P_LastName| | City_id | Phone_id | Kinid| Client_id |

| 2 1 Peter Johnsons 1 4 6 14

2 Mike Jackson 1 13 B 15

3 Sara Henson 3 6 2 16

4 John McDonnald 5 8 3 17

< 5 Michael Raobinson 1 13 B 18

6 Wiliam Jordan 4 10 4 19

7 Susan McKinsy 1 2 5 20
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Database Overview = Relational Databases (cont.)

m Internal Key (1 to 1 relationship):

city_id | city_name province_name
1 Halifax " Nova Scotia
2 Vancouver British Columbia
3
4 Montreal Quebec
5 Saskatoon Saskatchewan
6 Winnipeg Manitoba
7 Calgary Alberta
8 LosAngeles California
3 Boston Massachusetts

Table: City_information (ONE-ONE)
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Database Overview = Relational Databases (cont.)

m  Foreign Key (1 to Many relationship):

| P_id| P_FistName | P_LastName | Cityid| Phoneid| Kinid| Clent.id |
3 1 Peter Johnsons 1 4 6 14 | City_id | City_Name
2 Mike Jackson 1 13 B 15 b 1 Halifax
3 Sara Henson 3 [ 2 16 2| Vancouer
5 Michael Rabinson 1 13 5 18 3 Toronto
B Wiliam Jordan 19 4 Montreal
7 Susan McKinsy Foreign Key 24
8 Mehdi Kharrazi (referring to 21 6 Winnioi
pPIg
3 John McKinsy another table) 2 =
10 John McDonnald = o : 23 galy
11 Pat Bentatar 7 25 8 24 8 Sydney
12 Abiaham Lincoln 3 26 27 25 9 NewYork
10 Los Angeles
11 Chicago
15 Demi Moore 12 29 23 34 12 B
16 Ebi Farahanzadeh 11 30 2% 42 oston
Table: Patient_information (MANY) Table: City_information (ONE)
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Database Overview = Relational Databases (cont.)

m Foreign Key (Many to Many relationship):

Patient #1 has doctor #4, #5 and #6.

0§ P_Frsthame VP Lastame d Clert id Dr. #1 has patient #2 and #4.
= 1 1 4 = 14
- — . = - - [ | 4| D_FirstName | D_LastNa.. | Ciy_id | Phone_id | Clentid |
| 2| Sa Pacttn g & Z 1t > 1 s Kharrazi 1 3 4
4 John McDonnald 5 g < 17 21 Jobn McDonnald 4 1 .
5 Michael Robinson 1 13 6 18 3 Robin Doty 5 g
6 Wiliam Jordan 4 10 4 19
7 Susan McKinsy 1 2 5 20
8 Mehdi Kharrazi 2 1 9 21 s 3_»
9 John McKinsy 1 9 10 22 i B
10 John McDonnald 3 D_id 7 Jo Peterson 2 16 10
11 Pat Bentatar 7 prususgpy : | 4 Peterson . 13 n
12 Abtshem | Lincoh 5 — 1 5 |—i—sus S c L L
13| Bian T, c 1 5 10 Samuel Jackson 2 14 12
14  Catherin Cathalioy 7 2 1
15 Demi Moore 12 3 3 Table: Doctor_information (MANY)
1E-ELi Carshanzadahs 4 4 1
4 2
Table: Patient_information (MANY) 4 10
5 5
6 2
7 6

Table: Patient_Doctor_realationship
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Database Overview = Relational Databases (cont.)

Database Normalization

= In the field of relational database design, normalization is a systematic way of
ensuring that a database structure is suitable for general-purpose querying and
free of certain undesirable characteristics — insertion, update, and deletion
anomalies — that could lead to a loss of data integrity

m  Atomic data - smallest piece of data that can't or shouldn't be divided. The
decision to consider a piece of information as atomic or not depends on the

context and decision of the database designer:

o Pizza delivery: order_id, address (includes house _number and street_name)

o Real estate agent: mls_id, house number, street _name

(Real estate agent may want to know the houses on sale on one street)g
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Database Overview = MySQL GUI (cont.) (Browsing)

# MySQL Query Browser - kharrazi@locutus.cs.dal.ca:3306 -~ lﬂlll

File Edit View Query Script Tools Window Help

Go back MNext Refresh Executev Stop m

_ [o Resultset 1 l _ JSchemalaT Bookmarks  History
{)

2
l ishtiag &l

igregory
fampoja
pantao
e
joanne

Query
Window

izhang
kangl

kapra

. khanazi
I
ye
mchen

List of Databases

melanie

gt

mnair :..(

JSyntax-\ Functions Params Tix

v v W ¥ ¥ ¥ ¥ ¥ ¥V ¥V ¥V VvV WV VvV VVw

\ 4

) Data Manipulation
Results ) Data Definition

5 MySQL Utility
> Transactional and Locking
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Database Overview 2 MySQL GUI (cont.) (Fetching Database)

# MySQL Query Browser - kharrazi@locutus.cs.dal.ca:3306 -~ Iﬂll]

File Edit View Query 3cript Tools Window Help

Go back Mext Refresh Execute» Stop m

- o Resultset 1 JS-'- ta | Bookmarks  History
R

| ishtiag Al
igregory
jlampoja
jlantao

iive

| joanne
jzhang

kangl

kapra

| khanaz |

d |
L
- lye

mehen Click on your DB

melanie

-1 mingsiu
| mnair L‘

JSyntax[ Functions Params  Tix

v v v v v w| w|lwv v v v v v v v vw

= Data Manipulation

) Data Definition

£ MySQL Utility

) Transactional and Locking

© Hadi Kharrazi @ JHSPH-HPM




Computer Systems and the Web/Databases

Database Overview 2 MySQL GUI (cont.) (Fetching Database)

# MySQL Query Browser - kharrazi@locutus.cs.dal.ca:3306 - IDI!I

Goback  Next Refresh Executew Stop m
[ 1 Fé Resultset 1 | JSchemaia \ Bookmarks  History
= e

Pa

File Edt Yiew Query Script Tools Window Help

TToarT :I

» | jzhang

» | kangl
¥ Y1

» [ pat_doc_relate
» ] patinfo

@l If you had tables
..... | phone_info
you would see

!‘Syntax} Functions Params Trx

) Data Manipulation

) Data Definition

) MySQL Utility
Transactional and Locking

000
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Database Overview = MySQL GUI (cont.)

# MySQL Query Browser - kharrazi@locutus.cs.dal.ca:3306

Eile Edit Wiew Query

Goback  Next Refresh

Script_Tools Window _Help

Computer Systems and the Web/Databases

(Querying a Table)

W

Execute v

=101 x|

Stop m

_Fo Resultset 1 |

!‘Syntax} Functions  Params

JSchemaia\ Bookmarks  History
1

TTooTTT

| jzhang
= kangl
| kapra

N~ ¥ | admin_info
;\:l city_info

— S
» :j olngnl_unfo
» | doctinfo

—_— \
3 :‘ iptoc \

"o \

> :1 kin_info \,
» | pat_doc_lelate

» | patinfo

» | phone_into
» i
P e

Trx

) Data Manipulation

=) Data Definition

) MySQL Utility

=) Transactional and Locking
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Database Overview 2 MySQL GUI (cont.) (Querying a Table)

# MySQL Query Browser - kharrazi@locutus.cs.dal.ca:3306 =10 x|
File Edit View Query Script Tools Window Help

ELECT * FROM kharrazi.pat_info p J m
Execute Stop

! ' @ Resultset 1 I chhemata} Bookmatks  History
Pa

Go back Next Refresh

—
' -l

- jzhang
| kangl
- kapra
| kharrazi
SQL command will be » ] admin_info
generated automatically » ] city_info
» ] client_info
» ] doc_info
13 :j iptoc
» ] kin_info
» -:j pat_doc_relate
» | pat_info
> : phone_info
» i

e :I

Ir |
| Syntax | Functions Params  Tix

d v v w

| Data Manipulation

. Data Definition

) MySQL Utility

) Transactional and Locking

Notice: In case you can’t see the SQL command please change
the default font in: ‘tools -> options -> general options ->
application fonts’ to a font which your PC has.

| ' \ 1 ' | |
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Database Overview 2 MySQL GUI (cont.) (Querying a Table)

# MySQL Query Browser - kharrazi@locutus.cs.dal.ca:3306 ;lglﬂ
File Edit View Query Script Tools Window Help
SELECT * FROM kharrazi.pat_info p

Go back Next Refresh Execute~| Stop

@ G l

Jo Resultset 1 I JSchemata} Bookmarks  History

R Click on Execute

e
: =

» - jzhang
» | kangl
'3
*3

| kapra

- kharrazi

» | admin_info

> j city_info

» ] client_info

» ] doc_info

13 :j iptoc

» ] kin_info

» : pat_doc_relate

» : pat_info

> : phone_info
»

> e ~|

r 1

| Syntax | Functions Params  Trx

{5 Data Manipulation

(& Data Definition

) MySQL Utility

) Transactional and Locking
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Database Overview 2 MySQL GUI (cont.) (Querying a Table)
# MySQL Query Browser - kharrazi@locutus.cs.dal.ca:3306 _,J‘gjﬁl
File Edt View Query Script Tools Window Help

\ |SELECT * FROM kharrazi.pat_info p ) :
Go back Mext Rebfve;)h |- Euyu!ev Stop m
_J O Resultset 1| _JSchemala} Bookmarks  History
Pd | P_FustName | P _LastiN.. | City_id | Phone_id | Kin_id | Client_id | pe [
‘;‘H Pester Johnsons 1 4 B 14 A [——Tourme ;I
2 Mike Jackson 1 13 3 15 » - jzhang
3 Saa Henson 3 6 2 16 » = kangl
4 John McDonn.. 5 8 3 17 RN ke
5 Michael Fobinson 1 13 g 18 i -':_khanazll )
6 Wiliam Jordan 4 10 4 19 ¢ ::’“'i';—f;”h
7 Susan MeKinsy 1 2 5 20 & ‘:‘] clii;l info
3 Mehdi Khanazi 2 1 9 21 & —_—J doc_;ﬁo
3 John MeKinsy 1 9 10 22 » : o
10 John McDonn... 3 18 7 23 » 7] kin_info
11| Pat Bentatar 7 25 8 24 » j pat_doc_relate
12 Abraham Lincoin 3 2% 27 % » il lraiiiio
13 Brian Adam 5 27 14 26 | » 7| phone info
14 Catherin Catholicy 7 28 15 B Whes
15 Demi Moo 12 29 2 34 > e LI
16 Ebi Farahanz... 11 30 26 42 v
17 Fewy Sea 12 31 14 43 JSyntax{ Functions Params Tix
12 Gisham Bal 12 2 12 2 AT Results
19 Hamilton Green 1 33 4 44 ) Data Definition
20 lsasc Kiliam 1 34 25 = ) MySQL Utility
21 Josef Koopy 1 35 1 50 (5 Transactional and Locking
22 Karm Abdoljabar 1 36 b 43
23 Liliam Toram 1 i 14 3
24 Mandy Moore B 38 14 51
25 Nancy McLachlan g a9 26 B3
26 Keuti e a an 24 IR ..:J
HO rows fetched in 0,0159s (0.02445) | ‘1 B Lest ‘ p Search
[12 1 [ | /4
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Database Overview 2 MySQL GUI (cont.) (Querying a Table)

# MySQL Query Browser - kharrazi@locutus.cs.dal.ca:3306 =101 x|
Eile Edt View Query Script Tools Window Help

ELECT * FROM kharrazi.pat_info p w
Jo Resultset 1 I chhemata} Bookmatks  History
(R |
——earine
- jzhang =l
- kangl
- kapra
- ) Khaiaid
SQL command line R g

> : city_info
» ] client_info
» ] doc_info
13 :j iptoc
» ] kin_info
» : pat_doc_relate
» | pat_info
> : phone_info
»

e :I

[Syntax[ Functions Params Tz

Go back Next Refresh Executev Stop

»
>
»
-

| Data Manipulation

=) Data Definition

) MySQL Utility

) Transactional and Locking
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Database Overview = SQL Language

o SQL is a standard computer language for accessing and
manipulating databases.

o What is SQL?

SQL stands for Structured Query Language
SQL allows you to access a database

SQL is an ANSI standard computer language
SQL can execute queries against a database
SQL can retrieve data from a database

SQL can insert new records in a database

SQL can delete records from a database

SQL can update records in a database

SQL is easy to learn

O O 0O 0O O 0O o0 O O
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Database Overview = SQL Language (cont.)

o SQL is an ANSI (American National Standards Institute) standard
computer language for accessing and manipulating database
systems.

C SQL statements are used to retrieve and update data in a database.
SQL works with database programs like MS Access, DB2,
Informix, MS SQL Server, Oracle, Sybase, etc.

o Unfortunately, there are many different versions of the SQL
language, but to be in compliance with the ANSI standard, they must
support the same major keywords in a similar manner (such as
SELECT, UPDATE, DELETE, INSERT, WHERE, and others).
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Database Overview = SQL Language (cont.)

O SQL Data Manipulation Language (DML):
o SELECT - extracts data from a database table
o UPDATE - updates data in a database table
o DELETE - deletes data from a database table
o INSERT INTO - inserts new data into a database table

o SQL Data Definition Language (DDL):

CREATE TABLE - creates a new database table
ALTER TABLE - alters (changes) a database table
DROP TABLE - deletes a database table

CREATE INDEX - creates an index (search key)
DROP INDEX - deletes an index

O O O O O
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Database Overview = SQL Language (cont.)

SOL in a Nutshell

SQL Introduction

SQL: SELECT Statement

SQL: WHERE (BETWEEN/LIKE/LIMIT) Clause
SQL: AND & OR

SQL: IN

SQL: ORDER BY Clause

SQL: INSERT INTO Statement

SQL: UPDATE/SET Statement

SQL: DELETE Statement

10.  SQL: Joining and Keys (Inner Join)

11. SQL: LEFT JOIN/ON (Quter Join)

12. SQL: GROUP BY & HAVING

13. SQL: FUNCTIONS

14. SQL: CREATE Database, Table, and Index
15. SQL: DROP Index, Table and Database
16. SQL: ALTER Table

©oo~NOoOOkWNE

© Hadi Kharrazi @ JHSPH-HPM 69



Computer Systems and the Web/Databases

Database Overview - SQL Language (cont.) 2> SELECT Statement

m The SELECT statement is used to select data from a table. The tabular
result is stored in a result table.

m Syntax:

SELECT column_name(s) FROM table name

= Examples:

SELECT * FROM pat_info

SELECT P_FirstName FROM pat_info

SELECT P_FirstName, P_LastName FROM pat_info
SELECT DISTINCT city _id FROM pat_info
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Database Overview - SQL Language 2 WHERE Statement

= To conditionally select data from a table, a WHERE clause can be added to
the SELECT statement.

m Syntax:

SELECT column FROM table
WHERE column operator value

= Examples:

SELECT * FROM pat_info WHERE P_ FirstName="Mike'
SELECT * FROM pat_info WHERE P_id<6

SELECT * FROM pat_info WHERE P_id<6 LIMIT 2

SELECT * FROM pat_info WHERE P_id BETWEEN 6 AND 9
SELECT * FROM pat_info WHERE P_ FirstName LIKE "'h%'
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Database Overview - SQL Language - AND/OR/IN Clause

= AND & OR join two or more conditions in a WHERE clause. The AND
operator displays a row if ALL conditions listed are true. The OR operator
displays a row if ANY of the conditions listed are true.

m Syntax:

SELECT column FROM table WHERE column operator value
AND collumn operator value OR column operator value

= Examples:

SELECT * FROM pat_info WHERE P_id>6 AND City_id=4

SELECT * FROM pat_info WHERE City_id=3 OR City_id=4

SELECT * FROM pat_info WHERE P_FirstName
IN (‘Sara’, 'Uve’, 'John’)
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Database Overview - SQL Language - ORDER BY Clause

n The ORDER BY clause is used to sort the rows.

m Syntax:

SELECT column FROM table ORDERED BY column DESC/ASC

= Examples:

SELECT * FROM pat_info ORDER BY P_FirstName

SELECT * FROM pat_info ORDER BY P_FirstName DESC
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Resources — Books

VISUAL QUICKPRO GUIDE

PHP 6 AND

MySQL 5

Computer Systems and the Web/Databases

Title PHP 6 and MySQL 5 for Dynamic Web Sites: Visual QuickPro Guide
Authors Larry Ullman

Year 2009

Hardcover | Yes

Publisher Pearson Education

Language English

ISBN 9780321617422
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Resources — Web

m Reference Website:
® HTML: www.w3.0rg
®*  PHP: www.php.net
®*  MySQL: www.mysgl.com
® Apache Webserver: httpd.apache.org

= Educational:
®* www.w3schools.com
®* www.lynda.com
®* www.codecademy.com
* www.khanacademy.org/computing/computer-programming
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Summary

¢ Networking Overview ¢ Resources
=  Network Topology =  Books
= |P Address =  Web

=  Domain Name
=  Network Devices

¢ Web Server Technology Overview
=  Static Languages (e.g., HTML)
=  Server Side Languages (e.g., PHP)
=  Databases (e.g., MySQL)

= Server Side Integration
(HTML/PHP/MySQL)

/7

** Database Overview

= Relational Databases
=  MySQL GUI

=  SQL Language
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