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1. The role of information systems
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What Is an Information System ?

» An information system is a mechanism that helps
people collect, store, organize, and use information.
This is the primary use for computers.

» An information system can be manual, like a card
catalog or an address book.

» Computerized information systems can range from a
simple database of names to a sophisticated ERP
system.
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Computer-based Information Systems Model

‘ Control of System Performance

!

Input of Processin Output of
Data — 9 » Information
Data
Resources Products
Storage of Data Resources
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Data and Information - 1

* An ISis a set of interrelated components that

collect (or retrieve), process, store, and distribute
information to support decision making and
control in an organization.

» What is the difference between information and

data?

— Data: Streams of raw facts representing events such as
business transactions.

— Information: Clusters of data that are meaningful and
useful to human beings in the processes such as making
decisions.
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Data and Information - 2

Class Result
Student: Chan Tai Man
Faculty. Business
Course Final Result
MIS 60%

Student: Chow Wai Man
Faculty. Business
Course Final Result
MIS 85%

¢

Information
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Components of Information Systems

pr

\\ Software

Information
System
Resources

Hardware

Networks
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The Challenges of Information Systems:
Key Management issues - 1

Positive Impacts of Information Systems
* Faster calculations and paperwork

 Analysis of customer purchase patterns and
preferences

» More efficient business services
* Instant global distribution of information
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The Challenges of Information Systems:
Key Management issues - 2

Negative Impacts of Information Systems
» Automation leading to job elimination
Privacy concerns

System outages and shutdowns

Health problems, repetitive stress injury
Illegal distribution of intellectual property
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2. Hardware and Software in
the Enterprise
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Common Compartments in an Office System

I oo Groupware

Software System

’_ o Office ﬁ@
I— System

? T ] %

— Word processing
Em

System i

Desktop
Publishing
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Example of today’s work environment

» Three communication devices: PC, desk phone, mobile

« E-Mail
* VoiceMail

» Chat / inst messaging
* Colaboration

* Text messages

* Video

* VoiceMail
* E-mail

« Calendar
* Text messages

+ Graphical messages
i ° Video

+« VoiceMail
+« E-mail (TTS)

messages
(TTS)
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Computer Hardware and Information
Technology Infrastructure - 1

« Hardware components of a computer system

Secondary Storage
Communications * Magnetic disk
Devices + Optical disk

* Magnetic tape

Central Buses
Processing Ligdnalt

Unit (CPU) L

ut Devices
Printars

* Plotters
+ Audio output
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Computer Hardware and Information
Technology Infrastructure - 2

The Computer System
* Bit
— Binary digit
— Represents 0 or 1
* Byte
— String of eight bits
— Stores one number, symbol, character, part of picture

@ or |I| One bit

Characters are
represented by one
byte for each letter.

[o/1/o/o]o]o]o]1]| Onebyte for character A
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Computer Hardware and Information
Technology Infrastructure - 3

The Computer System

The Central Central Processing Unit (CPU) Primary Storage
Processing Unit (CPU) e

— Controls other parts Avithmetic-Logic Uit
of computer - J
Arithmetic-logic unit 9l T|*
— Performs principle v 4 |+ Primary storage

. . . dd
logical/mathematic e

al operations L L

. | " I
Control unit | Data Bu !
. Address Bus
— Coordinates other Control Bus
parts, such as } } }
reading a stored Input Output Secondary
program Devices Devices Storage
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Computer Hardware and Information
Technology Infrastructure - 4

The Computer System

* Primary Storage
— Located near CPU
— Stores all or part of active software program
— Stores data the program is using
— Composed of semi-conductors

— RAM (random access memory): Used for short-
term, temporary storage

— ROM (read-only memory): Semiconductor
memory chips with program instructions

St. Clements University 17

Computer Hardware and Information
Technology Infrastructure - 5

The Computer System

« Secondary Storage Technology

— Used for relatively long-term storage of data outside
CPU

— Magnetic disk: floppies, hard disks, RAID

— Flash memory (USB Drive)

— Optical disk: CD-ROM, CD-RW, DVD

— Magnetic tape

— Storage networking: direct-attached storage; network-
attached storage; storage area networks

St. Clements University 18

Computer Hardware and Information
Technology Infrastructure - 6

Hierarchy of Memory Capacity

 Kilobyte (KB): approximately one thousand bytes.

* Megabyte (MB): approximately one million bytes
(1,048,576 bytes, or 1,024 x 1,024).

» Gigabyte (GB): actually 1,073,741,824 bytes
(1,024 x 1,024 x 1,024 bytes).

 Terabyte: One trillion bytes, 1012 bytes.
 Petabyte: Approximately 101 bytes.
» Exabyte: Approximately 1018 bytes.

St. Clements University 19

Computer Hardware and Information
Technology Infrastructure - 7
A storage area network (SAN)

Tape Library

RAID
RAID RAID
Server I i Server
e — i m—
User User User User User
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Computer Hardware and Information
Technology Infrastructure - 8

The Computer System
* Input Devices
— Keyboard and mouse
— Touch screen
— Optical character recognition
— Magnetic ink character recognition (MICR)
LLeiILEETEA0 L2 ILEETA90m ' LEeILEE A0 wlE3LGE FAHOm
— Pen-based input
— Digital scanner

Computer Hardware and Information
Technology Infrastructure - 9

The Computer System
» Output Devices
— Cathode-ray tube (CRT)
— LCD Panel
— Printers
— Audio output

— Audio input
— Radio-frequency identification (RFID)
St. Clements University 21 St. Clements University 22
Classifying Computers
fying P Types of Software

» Mainframe: Largest computer, largest multi-user systems, handles
massive amounts of data; used for large business, scientific, military

applications.
m i |

» Workstation: More powerful desktop computer used for
computation-intense tasks. A midrange systems multi-user system.

» Personal computer: Portable or desktop microcomputer. A single
user system.

St. Clements University 23

» Software program: A series of statements or
instructions to the computer

» Two major types of software:

— System software

» Generalized programs that manage the computer’s
resources

¢ For example, the Windows family of Operating Systems

— Application software
« Programs written for or by users to perform a specific task.
* For example, Word,Excel, Powerpoint

St. Clements University 24




3. Database Management
Systems

St. Clements University 25

File Systems - 1

Traditional file environment:
» Each application program defines and manages its own

data.

File handling
Data entry routines ¢ "
and reports

File definition

Sales ] Sales files
Sales application programs

» Each program defines and manages its own data.

A File System

i) ?}iﬁ EEL)

ersonnel dept. Aocoumlng dept.

m-m—m

File Systems - 2

Limitations of File-based Approach:
1. Separation and isolation of data
Each program maintains its own set of data.

Users of one program may be unaware of
potentially useful data held by other programs.

2. Duplication of data
Same data is held by different programs.

Wasted space and potentially different values
and/or different formats for the same item.

St. Clements University 27

File Systems - 3

w

Data dependence
File structure is defined in the program code.
4. Incompatible file formats

Programs are written in different languages, and so
cannot easily access each others files.

5. Fixed Queries/Proliferation of application
programs

Programs are written to satisfy particular functions.
Any new requirement needs a new program.

St. Clements University 28




The Database Approach to Data Management - 1 The Database Approach to Data Management - 2

» Shared collection of logically related data |:|
(and a de_scrlptlon_of this data), de3|gnepl to_ | Drccnty -
meet the information needs of an organization. — — N
» System catalog (metadata) provides application programs :: DBMS |« G
description of data to enable program—data ) S ——
independence. ] DaacTE ~ N s
* Logically related data comprises entities, Contracts Contracts
attributes, and relationships of an sl
organization's information.
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DBMS Approach How a DBMS Solves Problems of a

Database Management System (DBMS) Traditional File Environment

» A software system that enables users to define, create,
and maintain the database and which provides
controlled access to this database.

DBMS Components

1. Data definition language: Formal language for
specifying the structure of database

2. Data manipulation language: For extracting data from
database, e.g. SQL.

Reduces data redundancy

Eliminates data inconsistency
Uncouples programs from data
Increases access and availability of data

Allows central management of data, data
use, and security

St. Clements University 31 St. Clements University 32




Database Client-server Architecture

Client 3

Client 1

Requests for data L T Selected data returned

b Database

Serwver
(with DBRMS)
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Disadvantages of DBMS

Complexity

Size

Cost of DBMS
Additional hardware costs
Cost of conversion
Performance

Higher impact of a failure

St. Clements University 34

Relational DBMS - 1

* A relation is a table with columns and rows.
— Attribute is a named column of a relation.

— Domain is the set of allowable values for one or more
attributes.

— Tuple is a row of a relation.
— Degree is the number of attributes in a relation.
— Cardinality is the number of tuples in a relation.

» Relational Database is a collection of normalized
relations with distinct relation names.

St. Clements University 35

Relational DBMS - 2

Attributes
Branch
g
branchNo | street city postcode
s B005 22 Deer Rd London SW1 4EH
=< | BO07 16 Argyll St | Aberdeen | AB2 3SU
2 B003 163 Main St | Glasgow | G11 9QX
B004 32 Manse Rd | Bristol BS99 INZ
B002 56 Clover Dr | London NWI10 6EU
.
-4 |

Degree

» Relates data across tables based on common data element.

St. Clements University

Cardinality
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Relational DBMS - 3

Table Columns (Attributes, Fields)
(Relation)

Order_ || Order_ || Delivery Part_ Part
MNumber Date Date MNumber Quantity
o -----
; ----

Supplier_Address

SUPPLIER

37

Relational DBMS - 4

Alternative terminology for relational model terms

Formal terms Alternative 1 Alternative 2
Relation Table File
Tuple Row Record
Attribute Column Field

St. Clements University 38

Relational DBMS - 5

Basic Operations in a Relational Database:

» Select: Creates subset of rows that meet specific criteria
Original table New table or list

SELECT only P_CODE=311452 will yield

St. Clements University 39

* Project:
Yields all
values for
selected
attributes —
vertical
subset of a
table.

Relational DBMS - 6

Original table New table or list

PROJECT P_DESCRIPT and PRICE yields —

PROJECT P_CODE and PRICE yiclds EESS—"_——-

St. Clements University 40




Relational DBMS - 7

» Join: Enables users to create a new table containing only
relevant information from more than one table.

Table name: CUSTOMER Table name: AGENT

CUS_CODE | CUS_LNAME [ CUS_ZIP | AGENT_CODE | AGENT_CODE | AGENT_PHOHE |
j 132445 Walker 32145 231 ’ 6152439887
1217762 Adares 32145 125 167 6153426778
1312243 Rakowsk 34129 167 231 6152431124
1321242 Rodriguez 37134 125 333 9041234445
1542311 Smithson 37134 421

1657399 Vanloo 32145 231

CUS_CODE | CUS_LNAME [ CUS_ZIP | AGENT_CODE | AGENT_PHOHE |
Adares 32145 125 6152439887
Rodriguez 37134 125 5152439837
Rakowski 34128 167 6153426778
wialker 32145 23 £152431124
Vanloo 32145 23 6152431124

St. Clements University 41

4. Business Telecommunications
System

St. Clements University 42

Corporate Telecommunications System

/ k¥ Telephone
Cell Service

Phones Provider
Telephone
System
I I I Internet
| Service Internet
Provider
LLLLLL
Corporate
Web Site -
E =3
E e ‘ Wireless
Internet
Service
- Corporate ‘ Provider
Wired
~> LAN -
Wireless Mobile Wi-Fi
LAN - - MNetwork
E il E s 43

Features of Contemporary
Telecommunications Systems — 1

Transmission Media - 1

Twisted wire

o Copper wire twisted in pairs

* Older analog transmission medium

» Can be used for digital signals

» Modems used for translating analog to digital

\
b

D N \\\ . \\ \
SN =) T S =
= ST :\\ b
e Y I

,
/ Cat 6,4 pr

o~
/ (Round filler)

Cat3, 4 \ -
! P Cat 5,4 pr Cat Se, 4 pr
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Features of Contemporary
Telecommunications Systems — 2
Transmission Media - 2
Coaxial cable:
* Insulated copper wire
 Faster, more interference-free than twisted pair
« Difficult to install

Sheath
insulation (PVvC, Teflon)

f

Conducting core

Braided shielding
_ St. Clements Universit 45
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Features of Contemporary
Telecommunications Systems — 3

Transmission Media — 3

 Fiber optics
— Transmission of data as light pulses through optical fiber

— First converting electronic binary signals to light, and then convert
the light signals back to electronic signals at the receiving end.

— Faster, lighter, more durable

Total internal

— ~ reflection
-

C
Transmitter is "
LED or laser diode /V\ /\ /\@\HTeww is photodiode

Silica core

. "Cladding
Buffer

Light source

Features of Contemporary
Telecommunications Systems — 4

Transmission Media - 4

 Fiber-optic technology has revolutionized
telecommunications due to the very high speed of data
transmission it can support.

» 0.1kg of optical fiber carries the same information as
30,000kg of copper cable

e At 25 Ghps, itis
— equivalent to more than 3 hrs of TV per second
— 24,000 simultaneous phone calls

St. Clements University 47

Features of Contemporary
Telecommunications Systems — 5

Transmission Media - 5

CABLING LIFE CYCLE

' Software 1.5 years
' LANS 2.5 years

- Intelligent WS 3.5 years

B 1:inrame 55 voars
Gabling System 15 -25 years

St. Clements University
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Features of Contemporary
Telecommunications Systems — 6

Transmission Media — 6

» Although cabling represents only 2 to 5% of the total
network investment, the cabling systems will outlive
most network components.

NETWORK INVESTMENT

LAN
Equi t
SHRC™ Intelligent  soprware
Cabling Workstation 545,

~2 t9 5% 7 349,
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Features of Contemporary
Telecommunications Systems — 7

Transmission Media —7

Wireless Transmission

» Use electromagnetic spectrum

» Microwave and infrared use high-frequency radio signals

» Paging systems, cellular telephones, PDAs, mobile data
networks

* Wireless communication requires compatible standards
» Security/privacy issues

St. Clements University 50

Features of Contemporary
Telecommunications Systems — 8

Transmission Media - 8
Frequency ranges for communication media and devices

Radio Wave Microwave Infrared Visible  Ultra-  X-Ray Gamma and
Light violet Cosmic
|
10° 10° 10 07 108 | 0% 10 | 0% 107 10% li0® 102 | 102
AM UHF-
Radio v
‘ Cellular Rad
Short- Phones e S
Wave . 1 Microwave Controls
Radio Mobile Satellite
. Data
FM Radio | MNewworks
and Cordless
VHF-TV Phones Wireless
Pag'mg Media
Devices
.
PCS Flber_
. Optics
WiFi
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Features of Contemporary
Telecommunications Systems — 9

Transmission Media - 9
» Satellite transmission system

< .
s %)

£
7 (SR
/’ / 6@_\
‘& °TN\
/S BN
/o SN\
e N
al F B
;i
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Features of Contemporary
Telecommunications Systems — 10

Transmission Media — 10
* Transmission Speed Comparison

Twisted wire Up to 1G+ Mbps
Microwave Up to 200+ Mbps
Satellite Up to 200+ Mbps
Coaxial cable Up to 200 Mbps
Fiber-optic cable Up to 6+ Tbps

St. Clements University 53

5. Communications Networks
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Communications Networks - 1

Local Area Networks (LAN) - 1

* A LAN is a data communication system allowing a
number of independent devices to communicate
directly with each other,

— within a moderately sized geographic area,

— and over a physical communications channel of
moderate data rates.

» To implement a LAN, we need to use cabling or
wireless technology to link up computers and
networking devices, and the required software such as
a Network Operating System (NOS).

St. Clements University 55

Communications Networks - 2
Local Area Networks (LAN) - 2

Internet/ i I
Other -
networks —
Router

L
Server
- NOS
.
By BN

Printer
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Communications Networks - 3

Local Area Networks (LAN) -3
* Inaclient/server arrangement, network services are
located on a dedicated computer called a server. The server
responds to the requests of clients for, print, application
and other services.
Merits:
— The network is scalable.
— Enhanced security, ease of access, and control.
Demerits:
— Introduce a single point of failure in the network.
— More expensive, require specialized hardware and software.

— Require a trained, expert staff member to administer and
maintain.

St. Clements University 57

Communications Networks - 4

Local Area Networks (LAN) -4 st
ar Topology
» Ethernet is by far the most common .

 Star topology using Ethernet hubs
and/or switches B

» Use UTP cabling

Hub/Switch

» Relatively cheap, easy to install and
manage

» Ethernet standards make use of latest
developments in network technology .

St. Clements University
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Communications Networks - 5

Local Area Networks (LAN) -5
Hub Versus Switch Operation

Ethemet Hub Broadcasts Each Bit

Out All Other Ports

If A Is Transmitting,
B Must Wait to Transmit

St. Clements University 59

Communications Networks - 6

Local Area Networks (LAN) — 6
Hub Versus Switch Operation

Ethemet
Switch

If A Is Transmitting to C,
B Can Transmit to D
Simultaneously

St. Clements University

Switch Sends Frame Out One Port
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Communications Networks - 7

Local Area Networks (LAN) — 7
Hub Versus Switch Operation
* Hubs Need Media Access Control
— This limits when a station may transmit
— Ethernet hubs use CSMA/CD
o Carrier Sense Multiple Access (CSMA)
— Only transmit if no other station is transmitting
— Otherwise, wait
» Collision Detection (CD)
— If two NICs transmit at the same time, this is a collision

— Both will stop, wait a random amount of time, and then go
back to CSMA to send again

St. Clements University 61

Communications Networks - 8

Local Area Networks (LAN) -8

T mEE 25 EHEE e
2008 BRRE

Listen then transmit

I I Y Ié@ |

1
2. Collision occurs

3. Broadcast jam signal
4

Devices back off
appropriate amount of
time, goes back to listen
then transmit and then
retransmit
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Communications Networks - 9

Local Area Networks (LAN) -9
UTP dominates the Ethernet access line market

Physical Speed | Maximum | Medium

Layer Run | Required

Standard Length

10BASE-T 10 Mbps | 100 meters | 4-pair Category 3 or
higher

100BASE-TX 100 Mbps | 100 meters | 4-pair Category 5 or
higher

1000BASE-T | 1,000 Mbps | 100 meters | 4-pair Category 5 or

(Gigabit higher

Ethernet)

Physical Speed | Maximum | Medium

Layer Run | 850 nm light (inexpensive)

Standard Length | Multimode fiber

1000BASE-SX | 1 Gbhps 220 m 62.5 160

microns MHz-km
SR - 63

Communications Networks - 10

Local Area Networks (LAN) - 10

» Access links to client stations today are dominated by
100BASE-TX
— But 1000BASE-T usage is growing

* Trunk links today are dominated by 1000BASE-SX
— Sufficient for most LAN trunk line distances and speeds
— Short trunk links, however, use UTP
— Longer and faster trunk links use other fiber standards

Switch A Switch B
Access Access
Link Link

Trunk Link

64




Communications Networks - 11

Local Area Networks (LAN) — 11
An 802.11 Wireless LAN

I Wired network

|

—

e T 9

-

Internet

Router

Communications Networks - 12

Local Area Networks (LAN) —12
Wireless LAN Benefits
* Removes wiring challenges

— Limited connections to users

— Perfect for facilities where cost of wiring is prohibitive
or impossible

» Able to redeploy with minimal expense

— Low Installation Cost

— Fast installation, Less Influence

— Connect permanent or temporary campus buildings
quickly and easily

» Large coverage, High Performance

St. Clements University 66

Communications Networks - 13

Local Area Networks (LAN) - 13
Wireless LAN

* Ad-hoc mode: Peer-to-peer mode;
wireless devices communicate with
each other directly.

* [tinvolves at least 2 stations
* No backbone infrastructure
« Suitable for small area

St. Clements University 67

Local Area Networks

Wireless LAN

Communications Networks - 14

(LAN) - 14 kR istributed System

Infrastructure mode:

Wireless devices
communicate with
wired LAN via access
points (APS).

St. Clements University 68




Communications Networks - 15

Local Area Networks (LAN) — 15
 WLAN-standards

Logistics, outdoor,
Cash register,
RF-scanners, etc.

Wi-Fi 11i e
100 kbps 2 mbps  802.11 802.11b 11alg Secure QoS
FT'SS D?/FH 2 Mbps 11 Mbps >4Mbps
\ | —

11n
200Mbps

85 95 9% 97 98 99 00 01 02 03 04 05 06 07 08

predecessor
WLAN

St. Clements University
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Communications Networks - 16

Local Area Networks (LAN) — 16

*  Wireless LAN Standard

Standard 802.11b 802.11a 802.1149
Frequency | 2.4 GHz | 5 GHz 2.4GHz
Band
Data rate 11 Mbps 54 Mbps | 54 Mbps

» Hot spot: Geographic location in which an access point provides
public Wi-Fi network service.
— Eg. Free PCCW Wi-Fi service in the HK International Airport

=2 pOCwW’ 5

=
Free Airport-wide Wi-Fi Internet Access
from HKIA and PCCW

70

Communications Networks - 17

Local Area Networks (LAN) - 17

What is 802.11n?

* New IEEE Standard under development

» Uses MIMO radio technology as a basis

» End result will be more “wire-like” performance

» Anywhere from 100Mbps to 600Mbps depending on
implementation

* First standard to support both 2.4 GHz and 5 GHz

St. Clements University
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Communications Networks - 18

Local Area Networks (LAN) — 18
Multi Path Reflections

Multipath Problem Dominant

Reflector
v Tou

‘,A-"I-Dominant

PUE R ke -
Cr i — fiec Access
Point

|

Mobile
Terminal *e,
/ ._'.. ;
Dominant
Reflector
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Communications Networks - 19

Local Area Networks (LAN) — 19
Multi Path Reflections

Oriﬂinal signal + reflections arrive .
at the receiver and are “added”, { \UW\ .
resulting in a distorted . \

reconstructed signal

S
Null Waves : Original signal and
reflected signals are 180 degrees \ :
out of phase, cancelling eac / A
other out.
Causing drop outs.
St. Clements University 73

Communications Networks - 20

Local Area Networks (LAN) — 20

* MIMO (Multiple Input / Multiple Output)
 Sending signals on multiple Tx antennas

» Receiving signals on multiple Rx antennas

M anfennas N antennas

' MIMO D
Data stream | Serial/ ‘ Parallel ata stream

» parallel | radio serial »

mapping | channel mapping
Ty R, —
HMN Yy
St. Clements University 74

Communications Networks - 21

Local Area Networks (LAN) - 21

Bluetooth

. Standard for wireless personal area networks that can transmit
up to 722 Kbps within 10-meter area

. It is a wireless LAN technology designed to connect devices of
different functions such as telephones, notebooks, computers
(desktop and laptop), cameras, printers and so on.

. A Bluetooth LAN is an ad-hoc network.

*  The Bluetooth technology is the implementation of a a protocol
defined by the IEEE 802.15 standard.

—  The standard defines a wireless personal-area network (PAN)
operable in an area the size of a room or a hall.

St. Clements University 75

Communications Networks - 22

Local Area Networks (LAN) — 22

* Routers provides access to company networks on other
sites, and to the Internet.

T T T
/__/
4 Internet

Router Router

Switch




Communications Networks - 23

Wide Area Networks - 1

« A WAN is asingle networks that connect different
sites

*  WAN:Ss and the Telephone

—  WAN technology usually uses the Public Switched
Telephone Network transport system for transmission

— Adds data switching and management
*  WAN Purposes
— Internet access
—  Link sites within the same corporation
—  Provide remote access to individuals who are off site

St. Clements University
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Communications Networks - 24

Wide Area Networks — 2
» WAN:Ss are characterized by high cost and low speeds.
» High cost per bit transmitted compared to LANS.

» Consequently, lower speeds (most commonly 128
kbps to a few megabits per second)

 This speed usually is aggregate throughput shared by
many users

* Much slower than LAN speeds (100 Mbps to 1 Gbps
to the desktop)

St. Clements University 78

Communications Networks - 25
Wide Area Networks — 3

Leased Line Data Networks

Leased Line Data Network

Leased Line Data
Metwiorks Have a
Router at Each Site

79

Communications Networks - 26

Wide Area Networks — 4
WAN using Public Switched Data Networks

DPublic Switched Data
Metwork (PSDI)

One Private
Line Access
Line per Site

Site C Site D Site E
St. Clements University 80




Communications Networks - 27
Source: HKBN

HEBFEZET ADSL 4 2

ADSL » £ Asymmetric Digital Subseriber Line(FERIESIFHPEY) - B—fEfs
R T AR T AR AE R B AT R A I AR - ADSLE A R R ARIE (R e £
FRAHETHIZL - 5 SR SR AR (modem) B A7 H FHEHE BT8R B FAY
TAH AR - DI L EaveM/sM T AE DR HE - REETERE HEE
0.6M/1M - & T ECEERERY [0 2

ORERRAIH - RS ORRM TS E - BEENERAFEAR: WA
FHIRHHEL T EEHFAVER - RNEADSLHFE 2 PUE R ¥ REEaTREE -

RS e, REE =Tl
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Communications Networks - 28
Source: HKBN

EEE " EEBARE 42

Bl 2 Fibre-to-the-home (FTTH) - $£HIEEE802.3F5, - 55 BE ER Y448
IR EARE - BRAEERFERN - SRR R BRI - SREE A
F P SR R s 0 e SR e A 1 - $2HE100Mbps 2 1000Mbps B FEE RIS RS -

P e e Y - s T T
FEHERITATETRHFIZE 100

QO tw O Fm

TFTTHXS AR

FRT SRR HiE JE= SN HEERF
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6. Networked Applications

St. Clements University 83

Application Architectures - 1

Client/Server Computing

Client/Server Processing with Request-Response Cycle

E Request Message E

Client Program Response Message Server Program

Does Light IO and

Post-Download Does Heavy
Processing Database

and Other Heavy

Client PC Processing

Server

Highly scalable: Use larger server as number of clients increases
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Application Architectures - 2

Web Page Browsing

Webserver
Browser 1. Application

HTTP Request
>

2.
HTTP Response

]

HTML Document

-+

2
Client PC Webserver
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Web Search Engines

» Web pages that conduct searches of the Web to find
words or expressions you enter.

Bl Cunwle — Flpcnoreit Lbooine Hegluae e M =1E3
Zr{f () #RIE(E) 0 EFHR M dEEEe) TH @) #EBhan -
@ - ©- ¥ B & Oux Jovme @ (25 =@ -|[LJ
Hutk (@) - | & http S Swww. goosle. comd (= E TR = e
WYAHOO! - @I ~ [“New Horizens™ + “"Hoa O des - | 3 [F) tFEE - F IR
Google ||Clvns" + “Hong Kong” FFiE o 50 B o~ Ty > ) #EF~ & snaslc ] &

iGoogle | 5
g r X
ME BE AL T L O oY
"Mew Harizons" + "Haong Hong” E%E;
[ Google %% ][ FS-TEE E=TA
@ FERE OFZFAE O EEPSIA T
1) HAFEENRIPERISES » Internet Explorer CEEFRHIIDCERTATGECH @SR EVIENESh AR =
Lyt e Syt eaing
@] http:/fwww. google. comipreferencesthl=zh—CH (] & Tnternet

E-Mail - 1

What is E-Mail?

» E-mail (electronic mail) is the exchange of computer-
stored messages by telecommunication.

Mail Server

A hardware and software system that determines from the
recipient’s address one of several routes on which to send
the message.

Mail Client Software or E-Mail Program

» A software that requests mail delivery from the mail server
to your PC.

Email Address

* An address that uniquely identifies an individual or
organization that is connected to the Internet.

* mis.st.clements@gmail.com
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E-Mail - 2

Protocols that make email works

SMTP (Simple Mail Transfer Protocol)

— It decides which paths an e-mail message takes on the
Internet.

POP (Post Office Protocol)

— It handles incoming messages.

IMAP (Internet Message Access Protocol)

— A protocol for retrieving mail messages from a server.
MIME (Multipurpose Internet Mail Extensions)

— A protocol that specifies how to encode non-text data, such
as graphics and sound, so it can travel over the Internet.
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E-Mail - 3

Importance of E-Mail
» Universal service on the Internet

 Attachments make e-mail a general file delivery
mechanism!

Mail Standards
» Message body standards

* Receiver must understand sender’s message
— RFC 822 and RFC 2822 for all-text bodies
— HTML bodies with fancy text and graphics

— UNICODE for non-English language characters
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E-Mail - 4

2.
SMTP
1. To Send
SMTP
To Send
Sender’s Mail Receiver's Mail

Server Server

Simple Mail Transfer Protocol
(SMTP) is used to transmit mail
in real time to a user's mail

Receiving
E-Mail

Sending
E-Mail
Client ) Client

server or between mail servers

Sender-initiated
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POP or
IMAP
To Receive

Sender's Mail Receiver's Mail
Server Server

POP or IMAP to download mail to

Sending E-Mail Receivin
Cligent receiver when the receiver is next E-Mail g
capable of downloading mail. Client

Receiver-initiated
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E-Mail — 6

The “evils” come with email:

» Messages with inappropriate content.
— Racial or sexual harassment
— Threats

» Spam, adware, spyware, and other abuses.

 Viruses, Worms, and Trojan Horses are often
delivered by e-mail attachments!
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E-Mail - 7

Viruses, Worms, and Trojan Horses
 Use of antivirus software is a must.

» Where to Do Scanning?
— On client PCs
* But users often turn off their software,
* Fail to download virus definitions regularly
* Or let their contracts lapse

— On the corporate mail server or application
firewall

» Users cannot turn off
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E-Mail - 8

e Spam are unsolicited commercial e-mail

» Why they are harmful?
— Time consumed by users deleting them
— Bandwidth and storage consumed
— Legitimate messages lost because overlooked
» Separating SPAM from legitimate e-mail is
difficult
— Many spam messages get through to users
— Some legitimate messages are deleted
— Some firms merely mark messages as probable spam
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E-Mail -9  Growth of SPAM in business email

100%
90%
80%
70%
60%

» 50%

40%

r 30%

Percent of Average Company’s
E-mail that is Spam

20%

10%

0%
1995 1996 1997 1998 1999 2000 2001 2002 2003 2004 2005 2006 2007 2008 Year

Growth of spam as a proportion of all business e-mail
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E-Mail - 10

» Magnitude of spam problem
— 24-hour period in 2008
— 220 billion spam e-mail messages sent

» Researchers believe:

— More than 98 percent of all e-mail messages will be
spam before effective technical solutions implemented

— Spam leveling off (approaching 100 percent)

— Absolute spam e-mail numbers could continue to grow
rapidly
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E-Mail - 11

» Antispam efforts
— Limit spam annoyance and cost
— E-mail server computer software
« Server-level filtering: mail server computers
 Limit amount of spam getting through to employees
— Individual users
* Client-level filtering: individual users’ computers
« Install client-based spam-filtering programs, set filters
» Some solutions require:
— Passing of new laws
— Technical changes in Internet mail-handling systems
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E-Mail - 12

Individual user antispam tactics
* Focus

— Limit spammer’s access to (use of) e-mail address
o Use complex e-mail address

— Reduce the likelihood that a spammer can automatically
generate e-mail addresses

— Xq7iy23@mycompany
» Control e-mail address exposure

— Discussion boards, chat rooms, other online sources
» Use multiple e-mail addresses

— Switch to another if spammers uses one
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E-Mail - 13

Web-Based E-Mail Services - 1

* Many Internet Web sites provide free e-mail addresses and
accounts for registered users.

» They may be used with any Web browser.
» Examples: Gmail, Yahoo! Mail, Hotmail etc.
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Web-Based E-Mail Services - 2

E HTTP Request Message E

Clientis Browser HTTP Response Message Server Program

Fomm of client server processing
that uses browsers as clients
Almost all client PCs
now have browsers.

No need to install new software.

Client PC

E-Mail Server
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Instant Messaging Servers - 1

Use of a Presence Server

1. 2.
Presence Presence

W’ |; Information
|
3

-.
Ongoing

Client PCc ¢ Communication Client PC D

Clients register with presence servers.
Presence servers notify other clients as appropriate.
Clients use this information to communicate directly.
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Instant Messaging Servers - 2
Use of a Relay Server

All Communication
Goes through the Presence

Relay Server . |: Information
: \

Client PCE Client PCF

Relay servers route all IM messages.
This permits security filtering and other services.
It limits privacy because the relay server sees everything.
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8. Contemporary Mobile Services
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Generations of Mobile Networks

16: basic mobile telephony

26: mobile telephony for mass users
- regional roaming

2.56G: mobile internet services

36G:

- global roaming
- enhanced mobile Internet services
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3G Services — To explore the non-voice Applications

Internet compatible

HSDPA

High-Speed Downlink Packet Access (HSDPA) is

Pl|  still/moving picture mail a 3G mobile telephony communications protocol.
o . .. . .
E \ . : It support services requiring instantaneous high
24 | Video clip download flobile EC data rates in the downlink, e.g. Internet browsing,
) | with i-mode R ternaTiony video on demand, office application.
9 Location Peak data rates 3-4 times higher than current 3G.
T 26-36 Dudl information .
g network Current HSDPA deployments support down-link
> SR speeds of 1.8, 3.6, 7.2 and 14.4 Mbit/s.
Q . .
z New terminals are required to take advantage of
HSDPA.
FY2002 FY2003 FY2004
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PCCW NEXTGEN HSPA+ 21Mbps - 1

St. Clements University 109

PCCW NEXTGEN HSPA+ 21Mbps - 2

The Evolved High Speed Packet Access © HSPA+
will increase the download speed of mobile
handset from 7.2 Mbps to 21 Mbps.
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8. Information Systems Types
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Types of Information Systems

Office Automation Systems
Transaction Processing Systems
Management Information Systems
Decision Support Systems

Expert Systems
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Office Automation Systems

 Office automation systems are used to automate
routine office tasks, such as the creation of
documents, billing, and others.

 Office automation systems can be built from off-
the-shelf applications — standard productivity
software that most users are familiar with.

* In some office systems, commercial software may
be customized to perform specific tasks, but this
IS not always necessary.
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Example: Convenient Store

» Convenience store chain needs accurate stock count
— Overstocking expensive
— Understocking results in customer dissatisfaction
— Manual counts used data collection sheets
— Expensive, labor intensive
 Solution based on handheld computer
— Counts entered relayed immediately to headquarters

— Bar code scanner employed to shorten process,
minimize errors

— Allows for real time product totals
— Dramatic reduction in labor involved
— Lower inventory levels and quicker response time
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Transaction Processing Systems - 1

A transaction processing system is used to handle
the processing and tracking of transactions.

— A transaction is an event that can occur as a series of
steps, such as taking and fulfilling an order from a
customer.

» A Transaction Processing System (TPS) monitors,
collects, stores and processes data generated from
all business transactions.

— Source data automation is the process of automating

the TPS data entry as much as possible because of the
large volume involved.
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Transaction Processing Systems - 2

The seller takes
your order and
enters it in the
information
system. ..

%_’
The company I_'

checks your credit.

If the item is in stock, it is taken
from inventory and senttoyou . . .

If not, it is placed
on backorder. ... and the order

BACK- is billed to your
ORDER credit card.

... then checks
its inventory.
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Management information system (MIS) - 1

Also called “information reporting systems”
Original type of management support system

Produce information products that support many of
the day-to-day decision-making needs of the
organization.

Provide information to (middle level) managers in the
functional areas to support planning, organizing, and
controlling operations.

Output, or reports, are usually generated through
accumulation of transaction processing data.
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Management information system (MIS) - 2

An Organization’s
MIS

Financial
.

Business WALE

transactions

‘ Drill down reports

Accounting

Transaction Databases MIS ‘ Exception reports

processing
gystems

of
valid ) ‘ Demand reports
transactions

Marketing | Key-indicator reports
MIS

Scheduled reports

Business
transactions

Datal ;lses Human .

0. C.

) Resources
external

data MIS

Etc.

Management information system (MIS) - 3
Outputs of an MIS
Scheduled reports

» Produced periodically, or on a schedule (daily, weekly,
monthly)

Key-indicator report

» Summarizes the previous day’s critical activities
» Typically available at the beginning of each day
Demand report

» Gives certain information at a manager’s request
Exception report

» Automatically produced when a situation is unusual or
requires management action

Drill Down Reports

* Provide detailed data about a situation. To move from
summary data to lower and lower levels of detail.
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Information Systems for Specific
Functional Areas

 Information Systems that are designed to
support a functional area by increasing its
internal effectiveness and efficiency in the
following areas:

— accounting, finance, marketing, operations, and
human resources management functional areas.
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Enterprise Resource Planning Systems - 1

» The term ERP originally referred to how a large
organization planned to use organizational wide
resources.

* ERP is away to integrate the data and processes of
an organization into one single system.

» ERP’s major objective is to tightly integrate the
functional areas of the organization and to enable
seamless information flows across the functional
areas.
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Enterprise Resource Planning Systems - 2

» Data sharing
— One data model
— No data replication
— Automatic synchronization

— All applications/modules share same data, with
same data model

* Modularity
— Independent modules
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Enterprise Resource Plannlng Systems - 3
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Enterprise Resource Planning Systems - 4

 Why ERP?

» A need to replace outdated business
applications
— common processes and procedures
— common shared data
— common reporting

* A need to consolidate IT platforms
— replacement of legacy systems
— reduced IT operating costs
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Decision Support Systems (DSS) - 1

* A decision support system collects various types
of business data, and is used to generate special
reports that help managers make decisions.

A decision support system may use data from a
company's transaction processing system and from
external sources, such as stock market reports,
information about competitors, and so on.

» These systems provide highly tailored, structured
reports that can be used for very specific business
situations.
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Decision Support Systems (DSS) - 2

Some Sophisticate Functions of DDS

What-If Analysis

— An end user makes changes to variables, or
relationships among variables, and observes the
resulting change in the value of other variables.

Sensitivity Analysis
— A special type of what-if analysis in which the value of

only one variable is changed repeatedly, and the
resulting changes on other variables are observed.

Goal-seeking analysis

— Attempts to find the value of the inputs necessary to
achieve a desired level of output.
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Decision Support Systems (DSS) - 3

Customers and Competition and
Governmental Supplies global markets
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Expert systems - 1

An expert system is a specialized information system
that performs tasks normally done by people, such as
making decisions.

Can support decision makers or completely replace them.

— Expert systems are used to approve bank loans, make large-
scale purchasing decisions, and assist with medical
diagnoses.

Expert systems rely on huge, detailed databases

(knowledge bases). Special software, called an

inference engine, analyzes data to answer questions

or make choices.
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Expert systems - 2

» The transfer of expertise from an expert to a
computer and then to a user involves four
activities:

— Knowledge acquisition: Knowledge is from
experts or from documented sources.

— Knowledge representation: Acquired
knowledge is organized as rules or frames
(objective-oriented) and stored electronically in a
knowledge base.

Expert systems - 3

— Knowledge inferencing: Given the necessary
expertise stored in the knowledge base, the
computer is programmed so that it can make
inferences. The reasoning function is performed in
a component called the inference engine, which is
the brain of ES.

— Knowledge transfer: The inferenced expertise is
transferred to the user in the form of a
recommendation.
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Subject expert Other Customers, competitors,
databases and suppliers
EXxpert systems - 4 @ T
) W

The Components of Expert Systems

* Knowledge base contains knowledge necessary for
understanding, formulating and solving problems.

« Inference engine is a computer program that
provides a methodology for reasoning and
formulating conclusions.

» User interface enables users to communicate with
the computer

 Blackboard is an area of working memory set aside
for the description of a current problem.

 Explanation subsystem explains its
recommendations.
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Facts, definitions,
and rules
R

Expert
systems - 5
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Expert systems - 6

* Rule: Example

BA1% =g _

If the ‘fuel tank’ is empty If the car is dead

Then the car is dead and  the ‘fuel tank’ is empty
Then the action is ‘refuel the car

H s

If the season is autumn =T

If the spill is liquid

and the ‘spill pH' <6

and the ‘spill smell’ is vinegar
Then the ‘spill material’ is

and the sky is cloudy
and the forecast is drizzle
Then the advice is ‘take an umbrella’

TEES ‘acetic acid’
If the car is dead

Then the action is ‘check the fuel tank’

If the ‘fuel tank’ is full

Then the action is ‘check the battery’
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Why Managers Need IT Support - 1

» A key to good decision making is to explore and
compare many relevant alternatives. The more
alternatives that exist, the more computer-assisted
search and comparison are needed.

» Typically, decisions must be made under time
pressure. Frequently it is not possible to manually
process the needed information fast enough to be
effective.

St. Clements University 134

Why Managers Need IT Support - 2

* Itis usually necessary to conduct a
sophisticated analysis in order to make a
good decision. Such analysis requires the
use of modeling.

 Decision makers can be in different
locations and so is the information.
Bringing them all together quickly and
inexpensively may be a difficult task.
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9. Management of MIS
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Role of the IS Department

* The Information Systems (1S) department is
responsible for designing, building, and managing
an organization's information systems.

* In years past, the IS department served only the
informational needs of managers. Today, the IS
team supports all workers in a business, and
supports the business' mission, as well.

* An IS department's tasks include designing,
planning, installing, and maintaining systems;
generating reports; and cost control.
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MIS Management - 1

Managing Hardware and Software

* Capacity planning: Process of predicting when
a computer hardware system becomes saturated

 Scalability: Ability of a computer, product, or
system to expand to serve a larger number of
users without breaking down

St. Clements University 138

MIS Management - 2

 Total Cost of Ownership (TCO) of
Technology Assets
— Includes both direct and indirect costs

— Hardware and software acquisitions account for
only 20% of TCO

— TCO for a PC may run to three times original
purchase price

— Be aware of hidden costs!
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