Sy, | St. Clements University

MBA Program
Hong Kong

Management Information System

Assignment (2008)

Suppose you are the IT manager of a Company/Department, and your boss asked you

to give a report on the status of your current MIS system and rooms for improvement.

The information required in the report includes:

® A review of your current MIS system and how it helps in the
company/departments operation.

® [dentify any room of improvement. The improvement can be on streamlining the
existing operations so that staff and IT resource can be used more effectively, or
the purchase of any software/system components to add new functionalities.

® [n cither case, you need to compare the costs involved in implementing the

enhancements, and the benefits that can be derived by them.

Your report should include the following sections:

1. An Executive Summary

2. Provide a background of your Company/Department, and her core business.

3. Describe the existing MIS infrastructure of your Company/Department, and how
they help in day-to-day business operations.

4. Describe how your current MIS system is managed, this can include infrastructure
management ( for example: install new PCs and network equipments) and operations
management ( for example: backup of data, software upgrade)

5. Propose improvement(s) for the existing system. It can be better IT resource
allocation, or add new systems/applications for new functionalities. You should
include a table to show some estimation of the dollar values of the cost and benefit of
your improvements. (The improvement can mean reduce cost and generation of new
revenue.)

6. Use appropriate diagrams, tables and charts to help your presentation.

The whole essay should be around 2000 words. You are required to quote references.
Due date: July 11, 2008
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Management Table of Contents
Information System

1. The role of information systems
2. Hardware and Software in the Enterprise
3. Database Management Systems
% 4. Business Telecommunications Systems

! 4 . 5. Communication Networks
6
7
8
9
1

R

&

The Internet
Networked Applications
Contemporary Mobile Services

St. Clements University

Mﬁ/‘? Prgogggm . Examples of MIS

ay,

Hong Kong 0. Management of MIS

St. Clements University 1 St. Clements University 2

Rise of the Information Economy - 1

* Rise of the Information Economy have altered the
. . business environment.

1. The role of information SyStemS — Knowledge- and information-based economies

— New products and services

— Knowledge: a central productive and strategic asset

— Time-based competition

— Shorter product life

— Turbulent environment

— Limited employee knowledge base

St. Clements University 3 St. Clements University 4




Rise of the Information Economy - 2

The growth of the information economy

Total IT Investment vs.Total Business Investment

1,400.0
1,200.0 +
1,000.0
800.0 1
600.0
400.0 35%|
200.0 {yg%

0.0 L I e | — T
S o > lo D O 4% > o > N 3\
o) ) & () () ) 2 o ) O o O

2 N & N N N N N N N > >

Billions

Year

[7] Total Business Investment [ Total IT Investment

Source: Based on data in U.S. Department of Commeree, Bureau of Economic Analysis, National Income and Product Accounts,

Tables 5.2 and 5.8, 2003

St. Clements University

What Is an Information System?

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.

St. Clements University 6

Data and Information

Information

St. Clements University 7

What Is an Information System?

Formal Systems

 Fixed definitions of data and procedures for
collecting, storing, processing,
disseminating, and using these data

Can be computer-based or manual
Computer-based Information Systems

» Use computer hardware and software to
process and disseminate information

St. Clements University




Information systems are more than computers

Organizations Technology

Information
Systems

St. Clements University 9

A Business Perspective on Information Systems

* Information systems literacy: Broad-based
understanding of information systems that
includes behavioral knowledge about
organizations and individuals using information
systems and technical knowledge about
computers.

* Computer literacy: Knowledge about
information technology, focusing on
understanding how computer-based technologies
work.

St. Clements University 10

Information Technology (IT)
Infrastructure

Computer hardware

Computer software

Storage technology
« Communications technology

St. Clements University 11

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

St. Clements University 12




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

St. Clements University 13

2. Hardware and Software in
the Enterprise

St. Clements University 14

Example of today’s work environment - 1

» Three communication devices: PC, desk phone, mobile

» E-Mail
» VoiceMail

» Chat / inst messaging
» Colaboration

» Text messages

» VoiceMail
+ E-mail

» Calendar
» Text messages

» Graphical messages

* VoiceMail
+ E-mail (TTS)
* Text and voice [
messages
(TTS)

St. Clements University 15

Example of today’s work environment - 2

Typically, staff
answering calls in
addition to other
job functions

Calls delivered
fairly to available
staff: Hunt groups
or Automatic Call
Distribution

[ Simple phone

based features to

control the agents
availability

Typical use:
«IT help desks
+Customer service
-Sales teams

St. Clements University 16




Computer Hardware and Information
Technology Infrastructure - 1

» Hardware components of a computer system

Secondary Storage
Communications * Magnetic disk
Devices * Optical disk

* Magnetic tape

Central
Processing
Unit (CPU)

Buses Primary
Storage

ut Devices
omw
* Video display terminals
* Plotters
+ Audio output

St. Clements University 17

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

E 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

18

Computer Hardware and Information
Technology Infrastructure - 3

The Computer System

The Central Central Processing Unit (CPU) Primary Storage
Processing Unit (CPU)
— Controls other parts Arthmetic-Logic Unic :
8
of computer I
Arithmetic-logic unit gl N [R%
— Performs principle v |- Primary storage
logical/mathematic

al operations L |

. | |
Control unit | Data Bus |
Address Bug

— Coordinates other Control Bus
parts, such as } { {
reading a stored Input Output Secondary
program Devices Devices Storage

St. Clements University 19

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 20




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

— Optical disk: CD-ROM, CD-RW, DVD

— Magnetic tape

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

St. Clements University 21

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, 102 bytes.
* Petabyte: Approximately 105 bytes.
« Exabyte: Approximately 103 bytes.

St. Clements University 22

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

Tape Library

RAID
= =
RAID RAID
Server I i Server
— o —
LAN

[N [N N O e

User User User User User

St. Clements University 23

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)
nL2ILSETA9OE wi2ILEETAG0M oL 2ILSETAGON wh 23L5E TAGOm
— Pen-based input

— Digital scanner
— Audio input
— Radio-frequency identification (RFID)

St. Clements University 24




Computer Hardware and Information
Technology Infrastructure - 9

The Computer System

* QOutput Devices
— Cathode-ray tube (CRT)
— LCD Panel
— Printers

— Audio output

St. Clements University 25

Classifying Computers

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

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 26

Types of Software

» 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 27

3. Database Management
Systems
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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 files

Sales application programs

* Each program defines and manages its own data.

A File System

fiis) ?}iﬁ LEL) |

Parsonnel dept. Aocoumlng dept.

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.
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File Systems - 3

3. 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.
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The Database Approach to Data Management - 1

 Shared collection of logically related data (and
a description of this data), designed to meet the
information needs of an organization.

» System catalog (metadata) provides
description of data to enable program—data
independence.

» Logically related data comprises entities,
attributes, and relationships of an
organization's information.
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The Database Approach to Data Management - 2

Data entry

and reports V\\

Sales \\‘
application programs DBMS «—

P
/ PropertyForRent, PrivateOwner, D
h . atabase
Data entry r 4 Client and Lease details
and reports + File definitions
Contracts Contracts
application programs
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The Database Approach to Data Management - 3

INTEGRATED
HUMAN RESOURCES
DATABASE
Employees
Name
Address
Social security number Sledra ]
Position 'd o Personnel
Marital status programs department
Payroll
Hours worked
Pay rate Database Payroll
Gross pay manag pplicati Payroll
Fed tax Y programs /‘.Ieparcme nt
State tax '
Net pay
Benefits Benefits
I;ife i:suralmce ~~————| application Benefits
ension plan programs
Healthcare plan CEPEETETE
Retirement benefit
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DBMS Approach

Database Management System (DBMYS)

» 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.
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How a DBMS Solves Problems of a
Traditional File Environment

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
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Database Client-server Architecture

R Database

Server
fwith DBMS)
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Disadvantages of DBMS

Complexity

Size

Cost of DBMS
Additional hardware costs
Cost of conversion
Performance

Higher impact of a failure
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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.

e Relational Database is a collection of normalized
relations with distinct relation names.
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Relation
A

Relational DBMS - 2

Attributes
Branch
p
branchNo | street city postcode
B005 22 Deer Rd London SW1 4EH
B0O07 16 Argyll St | Aberdeen | AB2 35U
B003 163 Main St | Glasgow | G11 90X
B004 32 Manse Rd | Bristol BS99 1INZ
B002 56 Clover Dr | London NWI10 6EU
.
- Degree o

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)

e e e e
Number

o -- -- -
h --- -

Supplier Address

Nunh-Nlm-

SUPPLIER

41

Relational DBMS - 4

Alternative terminology for relational model terms

Formal terms Alternative 1

Relation Table File
Tuple Row Record
Attribute Column Field

St. Clements University

Alternative 2
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Relational DBMS - 5

Basic Operations in a Relational Database:

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

Qv battery
254467  100W bulb 147
311452 Powerdril 3499

P_CODE | P_DESCRIPT | PRICE

SELECT only PRICE less than 2.00 will yield — 9v battery 192

254467 100w bulb 147

SELECT only P_CODE=311452 will yield —

St. Clements University

Relational DBMS - 6

Original table New table or list

PROJECT PRICE yiclds #

* Project:
Yields all
values for
selected
attributes —
Vertlcal PROJECT P_DESCRIPT and PRICE yields —
subset of a
table.

PROJECT P_CODE and PRICE yicldls Im—-
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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|
b 132445 32145 231 B 5152439887
1217782 Adares 32145 125 167 6153426778
1312243 Rakowski 34128 167 231 6152431124
1321242 Rodriguez 37134 125 333 3041234445
1542311 Smithson 37134 421

1657399 Vanloo 32145 23

CUS_CODE | CUS_LNAME [ CUS_ZIP | AGENT_CODE | AGENT_PHOME |
Adares 32145 125 6152439887
Rodriguez 37134 125 6152439857
Rakowski 34128 167 £153426778
Wialker 245 23 6152431124
Vanlog 245 |23 6152431124
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4. Business Telecommunications
System
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Telecommunications System

Facilitation of electronic communication

Telephone systems
Broadcast and cable TV
Radio, satellite, and local area networks

Internet

Analog or digital
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Corporate Telecommunications System

4 ; Telephone
Cell Service

Phones Provider
Telephone
System
I I I Internet
| Service Internet
Provider
Corporate
Web Site

E-
e = ..
e o o

Service
Wireless Maobile Wi-Fi

Provider
LAN E- a - Network
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Features of Contemporary
Telecommunications Systems - 1

Transmission Control Protocol/Internet Protocol (TCP/IP)
* Open suite of protocols for connectivity developed in 1970s

» Provides standards for breaking messages into packets,
routing them to destination addresses, and reassembling
them at end

» Allows for communication regardless of hardware/software
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Features of Contemporary
Telecommunications Systems - 2

TCP/IP: Four-Layer Reference Model

Computer M

Computer B

Application

Application

Transport Transport
| |
Internec Internec
MNeowork Neowork
Interface Interface
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Features of Contemporary
Telecommunications Systems — 3

TCP/IP: Four-Layer Reference Model

* Application layer: Communication between
applications and other layers

* Transport layer: Acknowledging and sequencing
packets to/from application

* Internet layer: Addressing, routing, packaging data
packets

* Network interface layer: Placing packets on and
receiving them from network medium
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Features of Contemporary
Telecommunications Systems — 4

Transmission Media - 1

Twisted wire

* Copper wire twisted in pairs

* Older analog transmission medium

» Can be used for digital signals

* Modems used for translating analog to digital

\
Y

\
AN 2N ~
;>\ é& - ‘\'\\ e
—== =2 = };'
= -
Cat 3,4 pr Cat 5,4 pr Cat 59-4I;l\ o Cat 6,4 pr
h / (Round filler)

Dl UICIIEHLS UIIVErSILy oz




Features of Contemporary

Telecommunications Systems — 5
Transmission Media - 2
Coaxial cable:
* Insulated copper wire

+ Faster, more interference-free than twisted pair
+ Difficult to install

A —

Conducting cone

Bralded shielding
c lét. gggheonts University 53

Features of Contemporary
Telecommunications Systems — 6
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 o
LED or laser diode /\ //"\\ /\Q\R?ewer is photodiode

Light source ‘ \ “ Silica core
N\ Cladding
Buffer

Features of Contemporary
Telecommunications Systems — 7

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

* At2.5 Gbps,itis
— equivalent to more than 3 hrs of TV per second
— 24,000 simultaneous phone calls
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Features of Contemporary
Telecommunications Systems — 8

Transmission Media - 5

CABLING LIFE CYCLE

' Software 1.5 years
’ LANS 2.5 years

- Intelligent WS 3.5 years

B ainramo 5.5 voars
CGCabling System 15 -25 years

St. Clements University
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Features of Contemporary
Telecommunications Systems — 9

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
SRS Intelligent  somrware
Cabling Workstation 54,

~2 to 5% 34,
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Features of Contemporary
Telecommunications Systems — 10

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
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Features of Contemporary
Telecommunications Systems — 11

Transmission Media — 8

Frequency ranges for communication media and devices

Radio Wave Microwave Infrared Visible  Ultra-  X-Ray Gamma and
Light violet Cosmic
1
10° 108 10" 07 10° | 04 10 | 10107 10 fi0® 00 | 102
AM UHF-
Radio T-V
" Cellular Rad:
Short- Phones e e
Wave . f Microwave | Controls|
Radio Mobile Satellite
. Daua
FMRadio | Newworks
and Cordless
VHE-TV Phones ‘Wireless|
Pagling Media
Devices
.
PCS . Fiber_
. Optics
WiFi
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Features of Contemporary
Telecommunications Systems — 12

Transmission Media — 9

» Satellite transmission system

/ >
/ BN

7 o, N\

/oy T\
IE B
/& QN

/& N\

St LIements ULLVersity 60




Features of Contemporary
Telecommunications Systems — 13

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+ Thps
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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).
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Communications Networks - 2
Local Area Networks (LAN) -2

Internet/ g I
Other |

networks —_—

Router

Lt
Server
NOS
_!
<M
Printer
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Communications Networks - 3

Local Area Networks (LAN) -3

* In a client/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.
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Communications Networks - 4

Local Area Networks (LAN) — 4 Star Topology

* Ethernet is by far the most common .

* Star topology using Ethernet hubs
and/or switches .

» Use UTP cabling

» Relatively cheap, easy to install and
manage

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

St. Clements University

Hub/Switch
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Communications Networks - 5

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

Ethermnet
Hub % i

Hub Broadcasts Each Bit
Out All Other Ports
If A Is Transmitting,

B Must Wait to Transmit
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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
* Carrier Sense Multiple Access (CSMA)
— Only transmit if no other station is transmitting
— Otherwise, wait
* Collision Detection (CD)
— Iftwo 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
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13 [
cLt,

Communications Networks - 8

Local Area Networks (LAN) — 8

5 20 [E C] [ CSMA/CD
7 REgR

O

Listen then transmit

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 Gbps 220 m 62.5 160

microns MHz-km
o omirrorsTey 71

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
i Link
Link Trunk Link
PCA g==3 PCB
- — 72




Communications Networks - 11

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

I Wired network

|

—

e T8

Internet S —

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
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Communications Networks - 13

Local Area Networks (LAN) — 13
Wireless LAN

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

* Jtinvolves at least 2 stations
* No backbone infrastructure
¢ Suitable for small area

St. Clemen

Communications Networks - 14

Local Area Networks
(LAN)-14

Wireless LAN

* Infrastructure mode:

- istributed System

* Wireless devices
communicate with
wired LAN via access
points (APs).
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Communications Networks - 16
Local Area Networks (LAN) — 16

Communications Networks - 15

*  Wireless LAN Standard
Local Area Networks (LAN) — 15
e WLAN-standards Standard 802.11b 802.11a 802.11a
Frequency | 2.4 GH=z 5 GHz 2.4GH=z
e Band
Logistics, outdoor, Data rate 11 Mbps | 534 Mbps | 54 Mbps
Cash register,

RF-scanners, etc.

Wi-Fi i 11e * Hot spot: Geographic location in which an access point provides
100 kbps 2 mbps 80211 802.11b 11alg Ssecure QoS 20(1)|3/|T:» public Wi-Fi network service.
FHSS  DS/FH 2 Mbps 11 Mbps 94Mbps ps — Eg. Free PCCW Wi-Fi service in the HK International Airport
| | | | — :

85 95 96 97 98 99 00 01 02 03 04 05 06 07 08 Fras Airport-wide Wi-Fi Internet Access
from HKIA and PCCW

predecessor
WLAN
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Communications Networks - 18
Local Area Networks (LAN) — 18

Communications Networks - 17

Local Area Networks (LAN) — 17 Multi Path Reflections

What is 802.11n? O UEE e i

» New IEEE Standard under development ' /

« Uses MIMO radio technology as a basis - 33?53?:::’ ﬂ

 End result will be more “wire-like” performance : . Access

« Anywhere from 100Mbps to 600Mbps depending on % § point
implementation Terminal

* First standard to support both 2.4 GHz and 5 GHz

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”, W\ .
resulting in a distorted . \

reconstructed signal

Null Waves : Original signal and

reflected signals are 180 degrees | :
out of phase, cancelling eac , .

other out.

Causing drop outs.
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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
Data stream | Serial/ | Data stream

llel | " radio L Para_llel/ |
1 mavpr serial »
Rw

mapping | channel mapping
Tix H
MN
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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)
opera able in an area the size of a room or a hall.
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Communications Networks - 22

Local Area Networks (LAN) — 22

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

N
Internet




Communications Networks - 23

Wide Area Networks - 1

* A WAN is a single 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
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Communications Networks - 24

Wide Area Networks — 2

WANSs 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)
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Communications Networks - 25

Wide Area Networks — 3
Leased Line Data Networks

Leased Line Data Metwork

£15eR
OC3 Leased Line Router “ﬂ

T3
Leased
Line

Leased Line Data
MNetworks Have a
Router at Each Site

56 kbps
Leasead
Line

87

Communications Networks - 26

Wide Area Networks — 4
WAN using Public Switched Data Networks

T B
= 1100

Public Switched Data
Network (PEDIT)

One Private
Line Access
Line per Site

Site C Stte D site E
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6. The Internet
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The Internet Revolution

The Internet

» Developed in the early 1960s by the U.S.
Department of Defense (DOD) as a need of national
security.

» Now grows to an international network of networks

— Universal technology platform: Any computer can
communicate with any other computer

— Since the introduction of World Wide Web and Web sites,
the population in the Internet has grown exponentially.
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Growth of the Internet

* ARPANET grew from 4 computers in 1969 to over
300,000 by 1990.

180
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20

I
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Open Architecture Philosophy

Four key points:

 Independent networks should not require any
internal changes to be connected to the Internet.

» Packets that do not arrive at their destinations
must be retransmitted from their source network.

* The router computers do not retain information
about the packets they handle.

» No global control will exist over the network.
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Intranet and Extranet

Intranet

* LANs or WANSs that use TCP/IP protocol but do
not connect to sites outside the firm.

Extranet

* An intranet that allows selected outside parties to
connect.

Communicate and collaborate

» Access information

* Participate in discussions

* Supply information

» Exchange business transactions

St. Clements University 93

Commercialization of the Internet

Businesses quickly recognized profit-making
potential offered by a world-wide network of easy-to-
use computers.

Web page

— An HTML document

Web site

— A collection of linked Web pages with a common theme
Web Browser

— Software that lets users read HTML documents and move
from one HTML document to another through hypertext
link tags in each file.
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Hypertext and Links - 1

Hypertext Markup Language (HTML)
A standard language used on the Web

* HTML uses codes (tags) to tell the Web browser
software how to display text.

HTML anchor tag

* Enables Web designers to link HTML documents
to each other

Hypertext Links

* A link which points to another location in the
same or another HTML document
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Hypertext and Links - 2

-ﬂ

=)
Elly)

=  Anchor
File 3 = Link
File 4
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Uniform Resource Locators

Four-part addressing scheme that tells the Web browser:
 Transfer protocol to use when transporting the file
* Domain name of computer on which file resides

» Pathname of folder or directory on computer on
which file resides

» Name of the file

protocol pathname

http://www.bso.org/tangle/perfs/index.html

domain name filename
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Main Elements of Web Browsers

+ Title Bar, Scroll Bars, Status Bar, Menu Bar, Page Tab,
Home Button

3 Woloome to MSH.com - Microsaft Internet Explarer title bar

Home button
t Refresh button
msn v 3 Home UNTTETR sion in_ ]
MESH Horne | MyMSH | Hotmadl | Search | Shoppmg | Money | People & Chat -
msn ‘3
Somchine v et Savces
Back button Rt ook sl the odd Viciora's Secret e C_;,ta'l.‘d holiday sale
Ty o MSN

Iy ol ke s + Tomboye. bam of made? ,
Pheting rnvocen of el T © et pirstes rob Foller

Forward button

Vi [0 avseRs your

5N+ Top J injemet plans
bmast cancer sk a S -

VIV Mobile Viet

Fualph Lsron Odocds, [ I Yonn' World Thankaghing delights
Pants §30.00 o Loss + Cost onhe-po gadgets

mas
o EGPHN picks coliege hecon top team

MEH Top ibadieis CHIC on MSH Mondy

[T pTe— Firud a Rrker

status bar

Web Search Engines

* Web pages that conduct searches of the Web to find words or
expressions you enter.
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"Mew Haorizons" + "Hong Kong" o
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x @
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7. Networked Applications
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Application Architectures - 1

* An application architecture is the design decision
about which network host or hosts to use to do the
processing work in an application.

» Two type of application architecture:
— Terminal-Host System
— Client/Server Computing

Application Architectures - 2

Terminal-Host System
* Applications and databases reside on the same host computer.
» User interacts with the application using a “dumb terminal”.

All Processing is done on the host.

Host gets overloaded: slow response.
Extensive network traffic: expensive.
WDJFGCF

Wire
Dumb € CO””EJCF."UH
- ‘*——__k——_
Terminal

\! £
=5 Modem
ﬁ Host
Dumb
St. Clements University 101 Terminal
Application Architectures - 3 Application Architectures - 4
» Applications and databases reside on specialized Client/Server Computing
host computers. Client/Server Processing with Request-Response Cycle
 Servers do most or all of the processing and
. . Request Message
transmit the results to the client. . -
Client Program Response Message Server Program
Client Server
Does Light I/O and
Post-Download Does Heavy
> Processing Database
' and Other Heavy
Client PC Processing
Server Client Server
Highly scalable: Use larger server as number of clients increases
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Application Architectures - 5

Web Page Browsing

Webserver
Browser 1. Application
HTTP Request
P >
2.
HTTP Response
Client PC Webserver

]

HTML Document
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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

Send Simple Mail Transfer Protocol i
encing (SMTP) is used to transmit mail Receiving
E-Mail . - , - E-Mail

in real time to a user’'s mail

Client ) Client
server or hetween mail servers

Sender-initiatecd
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Sender's Mail Receiver's Mail
Server Server

e q
Sending E-Mail POE or IMAP to downlc_)ad mall to

Client receiver when the receiver is next
capable of downloading mail.

Receiver-initiated

St. Clements University

POP or
IMAP
To Receive

Receiving
E-Mail
Client
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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

St. Clements University
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E-Mail - 8

* 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

St. Clements University 113

E-Mail - 9

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.

Gl wmsm cman

dals H daks

ﬁlﬁau! Gmail WX EELc it Google #>

BEFRE Grmail
HEU Crmail FELSERM I A |
T R SR S AT, 2 :
FEd TR MTMSETRTANE | B
FERALLE Google Talk PIEES g B0 B e
®. WEEEFALHRTENR Cmal O UGS LRFREE

e AR RIS TR, WIFIEETEM. T =
EE & xR

B

FoiFih EFEHF
2F Gmail
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Web-Based E-Mail Services - 2

E HTTP Request Message E

Client is Browser HTTP Response Message Server Program

Form of client server processing
that uses browsers as clients
Almost all client PCs
now have browsers.
Client PCc  No need to install new software.

E-Mail Server
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Instant Messaging Servers - 1

Use of a Presence Server

1. 2.
Presence Presence

3.
: Ongoing 2
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
: \

Relay servers route all IM messages.
This permits security filtering and other services.
It limits privacy because the relay server sees everything.

=
Client PCE Client PCF
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8. Contemporary Mobile Services
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Mobile Enterprise

* “Today, penetration within organizations that use
mobile applications is strong — on average, 22% of
the workforce uses mobile applications.”

* Forrester’s March 15, 2006 Topic Overview
“Enterprise Mobility”

* Mobile Enterprise

— “The ability for an enterprise to connect and
control suppliers, partners, employees, assets,
products, and customers from any location.”

» Forrester’s March 15, 2006 Topic Overview “Enterprise
Mobility”
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What’s Driving Enterprises to Go Mobile?

* Increased competitive pressure as others start adopting
mobile technology.

* Opverall increased speed of business.

» Executives who have experienced mobility through a
wireless email device, such as a BlackBerry, are now
influencing departments to embrace mobility.

Broadband Wireless Networks. ..

Versatile Devices...

Faster Processors....
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Generations of Mobile Networks

- 16: basic mobile telephony

+ 2G: mobile telephony for mass users
- regional roaming

- 2.56: mobile internet services

- 36:
- global roaming
- enhanced mobile Internet services
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3G Services — To explore the non-voice Applications

Internet compatible

still/moving picture mail TV
\ Broadcasting

Mobile EC

Video clip download i-motion "
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Location
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HSDPA -1

High-Speed Downlink Packet Access (HSDPA) is
a 3G mobile telephony communications protocol.

It support services requiring instantaneous high
data rates in the downlink, e.g. Internet browsing,
video on demand, office application.

Peak data rates 3-4 times higher than current 3G.

Current HSDPA deployments support down-link
speeds of 1.8, 3.6, 7.2 and 14.4 Mbit/s.

New terminals are required to take advantage of
HSDPA.
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HSDPA -2

T
S [
;

o Higher bit rates: up to 14 Mbps peak rate

2 — 3 times improved system capacity

Quicker response time with interactive services

Integral part of WCDMA (3GPP Rel.5)

Short time to market with existing sites
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Public Wi-Fi1 Service - 1
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P 2 AL Wk R
F'JITE;‘** @ U= RN {TFU Sty ;i%
= é;JE\E\/ BSHY 1&30dT0uchq ’ r+1’ﬁ_d'r‘E|3%EJ[~F|H—
[[“P W1F1Jﬂ pE T RTE EIFI I rj:
Eigpy 30 ~ ) fﬁg k! '*":ﬂ@“ ! é&] Wi-F
Wi IR - 4 30 G
S A R the UL g
1% r5'4 OOOI[_{Wl F11:*“%h = J}{ﬁj F[%é@%&’%’t
i- Flf’?‘ﬂ

St. Clements University 125

Public Wi-Fi1 Service - 2

o« S PIAMEEIS IR Y AT = p R ELE
filrE] Héﬂ)PA 3G BTV i -

Wi-Fi- HSDPA- 3G
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9. MIS Examples
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Management information system (MIS) - 1

* An MIS provides managers with information and
support for effective decision making, and provides
feedback on daily operations.

* Output, or reports, are usually generated through
accumulation of transaction processing data.

« MIS is an integrated collection of functional
information systems, each supporting particular
functional areas.

— Provides reports based on routine flow of data
— Assists in general control of the organization
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Management information system (MIS) - 2

An Organization’s
MIS

Financial
MIS

Business
transactions

‘ Drill down reports

Accounting

Transaction MIS Exception reports

Databases

of
valid
transactions

Processing
systems

) ‘ Demand reports

Key-indicator reports

Marketing
MIS

Scheduled reports

Business
transactions

Human
Resources

of
external

data MIS
Extranet
Etc.

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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MIS for Competitive Advantage

» Provides support to managers as they work to
achieve corporate goals.

* Enables managers to compare results to established
company goals and identify problem areas and
opportunities for improvement.

+ Data may be made available from management
information systems on a company’s intranet.

* Employees can use browsers and their PC to gain
access to the data.
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10. Management of MIS
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MIS Management - 1

* Managing the information systems and
technologies that support the modern business
processes of companies today is a major challenge
for both business and IT managers and
professionals.

* Failures in IT management can be reduced by the
involvement of business managers in IT
planning and management.
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MIS Management - 2

* Managing the joint development and
implementation of business/IT strategies.
— Led by the CEO and CIO

— Proposals are developed by business managers
and IT professionals for using I'T to support
the strategic business priorities of the
company.

— This is to ensure alignment of IT with strategic
business goals.
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MIS Management - 3

* Managing the development and implementation of
new business/IT applications and technologies.

— This is the primary responsibility of the CIO/CTO.

— This area of IT management involves managing the
processes for information systems development and
implementation.

— It also includes the responsibility for research into the
strategic business uses of new information
technologies.
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MIS Management - 4

» Managing the IT organization and the IT
infrastructure.

— The CIO and IT managers share responsibility for
managing the work of IT professionals who are typically
organized into a variety of project teams and other
organizational subunits.

— They are responsible for managing the IT infrastructure
of hardware, software, databases, telecommunications
networks, and other IT resources, which must be
acquired, operated, monitored, and maintained.

St. Clements University 136




MIS Management - 5

The business/IT planning process has three major
components:

+ Strategy Development — Developing e-business and e-
commerce strategies that support a company’s e-business
vision, use information technology to create innovative e-
business systems that focus on customer and business
value.

* Resource Management — Developing strategic plans for
managing or outsourcing a company’s IT resources,
including IS personnel, hardware, software, data, and
network resources.

* Technology Architecture — Making strategic IT choices
that reflect an information technology architecture
designed to support a company’s business/IT initiatives.
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MIS Management - 6

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
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MIS Management - 7

» 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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END
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Rise of the Information Economy - 1

* Rise of the Information Economy have altered the
. . business environment.

1. The role of information SyStemS — Knowledge- and information-based economies

— New products and services

— Knowledge: a central productive and strategic asset

— Time-based competition

— Shorter product life

— Turbulent environment

— Limited employee knowledge base
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Rise of the Information Economy - 2

The growth of the information economy

Total IT Investment vs.Total Business Investment

1,400.0
1,200.0 +
1,000.0
800.0 1
600.0
400.0 35%|
200.0 {yg%

0.0 L I e | — T
S o > lo D O 4% > o > N 3\
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Year

[7] Total Business Investment [ Total IT Investment

Source: Based on data in U.S. Department of Commeree, Bureau of Economic Analysis, National Income and Product Accounts,

Tables 5.2 and 5.8, 2003
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What Is an Information System?

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.

St. Clements University 6

Data and Information

Information

St. Clements University 7

What Is an Information System?

Formal Systems

 Fixed definitions of data and procedures for
collecting, storing, processing,
disseminating, and using these data

Can be computer-based or manual
Computer-based Information Systems

» Use computer hardware and software to
process and disseminate information

St. Clements University




Information systems are more than computers

Organizations Technology

Information
Systems

St. Clements University 9

A Business Perspective on Information Systems

* Information systems literacy: Broad-based
understanding of information systems that
includes behavioral knowledge about
organizations and individuals using information
systems and technical knowledge about
computers.

* Computer literacy: Knowledge about
information technology, focusing on
understanding how computer-based technologies
work.
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Information Technology (IT)
Infrastructure

Computer hardware

Computer software

Storage technology
« Communications technology
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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

St. Clements University 13

2. Hardware and Software in
the Enterprise

St. Clements University 14

Example of today’s work environment - 1

» Three communication devices: PC, desk phone, mobile

» E-Mail
» VoiceMail

» Chat / inst messaging
» Colaboration

» Text messages

» VoiceMail
+ E-mail

» Calendar
» Text messages

» Graphical messages

* VoiceMail
+ E-mail (TTS)
* Text and voice [
messages
(TTS)

St. Clements University 15

Example of today’s work environment - 2

Typically, staff
answering calls in
addition to other
job functions

Calls delivered
fairly to available
staff: Hunt groups
or Automatic Call
Distribution

[ Simple phone

based features to

control the agents
availability

Typical use:
«IT help desks
+Customer service
-Sales teams
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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
Processing
Unit (CPU)

Buses Primary
Storage

ut Devices
omw
* Video display terminals
* 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

E 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

18

Computer Hardware and Information
Technology Infrastructure - 3

The Computer System

The Central Central Processing Unit (CPU) Primary Storage
Processing Unit (CPU)
— Controls other parts Arthmetic-Logic Unic :
8
of computer I
Arithmetic-logic unit gl N [R%
— Performs principle v |- Primary storage
logical/mathematic

al operations L |

. | |
Control unit | Data Bus |
Address Bug

— 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
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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

— Optical disk: CD-ROM, CD-RW, DVD

— Magnetic tape

— Storage networking: direct-attached storage; network-
attached storage; storage area networks
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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, 102 bytes.
* Petabyte: Approximately 105 bytes.
« Exabyte: Approximately 103 bytes.
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Computer Hardware and Information
Technology Infrastructure - 7
A storage area network (SAN)

Tape Library

RAID
= =
RAID RAID
Server I i Server
— o —
LAN

[N [N N O e

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)
nL2ILSETA9OE wi2ILEETAG0M oL 2ILSETAGON wh 23L5E TAGOm
— Pen-based input

— Digital scanner
— Audio input
— Radio-frequency identification (RFID)
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Computer Hardware and Information
Technology Infrastructure - 9

The Computer System

* QOutput Devices
— Cathode-ray tube (CRT)
— LCD Panel
— Printers

— Audio output
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Classifying Computers

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

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 26

Types of Software

» 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
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3. Database Management
Systems
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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 files

Sales application programs

* Each program defines and manages its own data.

A File System

fiis) ?}iﬁ LEL) |

Parsonnel dept. Aocoumlng dept.

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.
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File Systems - 3

3. 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.
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The Database Approach to Data Management - 1

 Shared collection of logically related data (and
a description of this data), designed to meet the
information needs of an organization.

» System catalog (metadata) provides
description of data to enable program—data
independence.

» Logically related data comprises entities,
attributes, and relationships of an
organization's information.
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The Database Approach to Data Management - 2

Data entry

and reports V\\

Sales \\‘
application programs DBMS «—

P
/ PropertyForRent, PrivateOwner, D
h . atabase
Data entry r 4 Client and Lease details
and reports + File definitions
Contracts Contracts
application programs
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The Database Approach to Data Management - 3

INTEGRATED
HUMAN RESOURCES
DATABASE
Employees
Name
Address
Social security number Sledra ]
Position 'd o Personnel
Marital status programs department
Payroll
Hours worked
Pay rate Database Payroll
Gross pay manag pplicati Payroll
Fed tax Y programs /‘.Ieparcme nt
State tax '
Net pay
Benefits Benefits
I;ife i:suralmce ~~————| application Benefits
ension plan programs
Healthcare plan CEPEETETE
Retirement benefit
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DBMS Approach

Database Management System (DBMYS)

» 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.
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How a DBMS Solves Problems of a
Traditional File Environment

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
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Database Client-server Architecture

R Database

Server
fwith DBMS)
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Disadvantages of DBMS

Complexity

Size

Cost of DBMS
Additional hardware costs
Cost of conversion
Performance

Higher impact of a failure
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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.

e Relational Database is a collection of normalized
relations with distinct relation names.
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Relation
A

Relational DBMS - 2

Attributes
Branch
p
branchNo | street city postcode
B005 22 Deer Rd London SW1 4EH
B0O07 16 Argyll St | Aberdeen | AB2 35U
B003 163 Main St | Glasgow | G11 90X
B004 32 Manse Rd | Bristol BS99 1INZ
B002 56 Clover Dr | London NWI10 6EU
.
- Degree o

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)

e e e e
Number

o -- -- -
h --- -

Supplier Address

Nunh-Nlm-

SUPPLIER
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Relational DBMS - 4

Alternative terminology for relational model terms

Formal terms Alternative 1

Relation Table File
Tuple Row Record
Attribute Column Field
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Alternative 2
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Relational DBMS - 5

Basic Operations in a Relational Database:

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

Qv battery
254467  100W bulb 147
311452 Powerdril 3499

P_CODE | P_DESCRIPT | PRICE

SELECT only PRICE less than 2.00 will yield — 9v battery 192

254467 100w bulb 147

SELECT only P_CODE=311452 will yield —

St. Clements University

Relational DBMS - 6

Original table New table or list

PROJECT PRICE yiclds #

* Project:
Yields all
values for
selected
attributes —
Vertlcal PROJECT P_DESCRIPT and PRICE yields —
subset of a
table.

PROJECT P_CODE and PRICE yicldls Im—-
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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|
b 132445 32145 231 B 5152439887
1217782 Adares 32145 125 167 6153426778
1312243 Rakowski 34128 167 231 6152431124
1321242 Rodriguez 37134 125 333 3041234445
1542311 Smithson 37134 421

1657399 Vanloo 32145 23

CUS_CODE | CUS_LNAME [ CUS_ZIP | AGENT_CODE | AGENT_PHOME |
Adares 32145 125 6152439887
Rodriguez 37134 125 6152439857
Rakowski 34128 167 £153426778
Wialker 245 23 6152431124
Vanlog 245 |23 6152431124
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4. Business Telecommunications
System
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Telecommunications System

Facilitation of electronic communication

Telephone systems
Broadcast and cable TV
Radio, satellite, and local area networks

Internet

Analog or digital
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Corporate Telecommunications System

4 ; Telephone
Cell Service

Phones Provider
Telephone
System
I I I Internet
| Service Internet
Provider
Corporate
Web Site

E-
e = ..
e o o

Service
Wireless Maobile Wi-Fi

Provider
LAN E- a - Network
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Features of Contemporary
Telecommunications Systems - 1

Transmission Control Protocol/Internet Protocol (TCP/IP)
* Open suite of protocols for connectivity developed in 1970s

» Provides standards for breaking messages into packets,
routing them to destination addresses, and reassembling
them at end

» Allows for communication regardless of hardware/software
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Features of Contemporary
Telecommunications Systems - 2

TCP/IP: Four-Layer Reference Model

Computer M

Computer B

Application

Application

Transport Transport
| |
Internec Internec
MNeowork Neowork
Interface Interface
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Features of Contemporary
Telecommunications Systems — 3

TCP/IP: Four-Layer Reference Model

* Application layer: Communication between
applications and other layers

* Transport layer: Acknowledging and sequencing
packets to/from application

* Internet layer: Addressing, routing, packaging data
packets

* Network interface layer: Placing packets on and
receiving them from network medium
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Features of Contemporary
Telecommunications Systems — 4

Transmission Media - 1

Twisted wire

* Copper wire twisted in pairs

* Older analog transmission medium

» Can be used for digital signals

* Modems used for translating analog to digital

\
Y

\
AN 2N ~
;>\ é& - ‘\'\\ e
—== =2 = };'
= -
Cat 3,4 pr Cat 5,4 pr Cat 59-4I;l\ o Cat 6,4 pr
h / (Round filler)
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Features of Contemporary

Telecommunications Systems — 5
Transmission Media - 2
Coaxial cable:
* Insulated copper wire

+ Faster, more interference-free than twisted pair
+ Difficult to install

A —

Conducting cone

Bralded shielding
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Features of Contemporary
Telecommunications Systems — 6
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 o
LED or laser diode /\ //"\\ /\Q\R?ewer is photodiode

Light source ‘ \ “ Silica core
N\ Cladding
Buffer

Features of Contemporary
Telecommunications Systems — 7

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

* At2.5 Gbps,itis
— equivalent to more than 3 hrs of TV per second
— 24,000 simultaneous phone calls
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Features of Contemporary
Telecommunications Systems — 8

Transmission Media - 5

CABLING LIFE CYCLE

' Software 1.5 years
’ LANS 2.5 years

- Intelligent WS 3.5 years

B ainramo 5.5 voars
CGCabling System 15 -25 years

St. Clements University
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Features of Contemporary
Telecommunications Systems — 9

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
SRS Intelligent  somrware
Cabling Workstation 54,

~2 to 5% 34,
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Features of Contemporary
Telecommunications Systems — 10

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
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Features of Contemporary
Telecommunications Systems — 11

Transmission Media — 8

Frequency ranges for communication media and devices

Radio Wave Microwave Infrared Visible  Ultra-  X-Ray Gamma and
Light violet Cosmic
1
10° 108 10" 07 10° | 04 10 | 10107 10 fi0® 00 | 102
AM UHF-
Radio T-V
" Cellular Rad:
Short- Phones e e
Wave . f Microwave | Controls|
Radio Mobile Satellite
. Daua
FMRadio | Newworks
and Cordless
VHE-TV Phones ‘Wireless|
Pagling Media
Devices
.
PCS . Fiber_
. Optics
WiFi
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Features of Contemporary
Telecommunications Systems — 12

Transmission Media — 9

» Satellite transmission system

/ >
/ BN

7 o, N\

/oy T\
IE B
/& QN

/& N\
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Features of Contemporary
Telecommunications Systems — 13

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+ Thps
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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).
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Communications Networks - 2
Local Area Networks (LAN) -2

Internet/ g I
Other |

networks —_—

Router

Lt
Server
NOS
_!
<M
Printer
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Communications Networks - 3

Local Area Networks (LAN) -3

* In a client/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.
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Communications Networks - 4

Local Area Networks (LAN) — 4 Star Topology

* Ethernet is by far the most common .

* Star topology using Ethernet hubs
and/or switches .

» Use UTP cabling

» Relatively cheap, easy to install and
manage

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

St. Clements University

Hub/Switch
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Communications Networks - 5

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

Ethermnet
Hub % i

Hub Broadcasts Each Bit
Out All Other Ports
If A Is Transmitting,

B Must Wait to Transmit
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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

68




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
* Carrier Sense Multiple Access (CSMA)
— Only transmit if no other station is transmitting
— Otherwise, wait
* Collision Detection (CD)
— Iftwo 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
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cLt,

Communications Networks - 8

Local Area Networks (LAN) — 8

5 20 [E C] [ CSMA/CD
7 REgR

O

Listen then transmit

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 Gbps 220 m 62.5 160

microns MHz-km
o omirrorsTey 71

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
i Link
Link Trunk Link
PCA g==3 PCB
- — 72




Communications Networks - 11

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

I Wired network

|

—

e T8

Internet S —

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
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Communications Networks - 13

Local Area Networks (LAN) — 13
Wireless LAN

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

* Jtinvolves at least 2 stations
* No backbone infrastructure
¢ Suitable for small area

St. Clemen

Communications Networks - 14

Local Area Networks
(LAN)-14

Wireless LAN

* Infrastructure mode:

- istributed System

* Wireless devices
communicate with
wired LAN via access
points (APs).
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Communications Networks - 16
Local Area Networks (LAN) — 16

Communications Networks - 15

*  Wireless LAN Standard
Local Area Networks (LAN) — 15
e WLAN-standards Standard 802.11b 802.11a 802.11a
Frequency | 2.4 GH=z 5 GHz 2.4GH=z
e Band
Logistics, outdoor, Data rate 11 Mbps | 534 Mbps | 54 Mbps
Cash register,

RF-scanners, etc.

Wi-Fi i 11e * Hot spot: Geographic location in which an access point provides
100 kbps 2 mbps 80211 802.11b 11alg Ssecure QoS 20(1)|3/|T:» public Wi-Fi network service.
FHSS  DS/FH 2 Mbps 11 Mbps 94Mbps ps — Eg. Free PCCW Wi-Fi service in the HK International Airport
| | | | — :

85 95 96 97 98 99 00 01 02 03 04 05 06 07 08 Fras Airport-wide Wi-Fi Internet Access
from HKIA and PCCW

predecessor
WLAN
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Communications Networks - 18
Local Area Networks (LAN) — 18

Communications Networks - 17

Local Area Networks (LAN) — 17 Multi Path Reflections

What is 802.11n? O UEE e i

» New IEEE Standard under development ' /

« Uses MIMO radio technology as a basis - 33?53?:::’ ﬂ

 End result will be more “wire-like” performance : . Access

« Anywhere from 100Mbps to 600Mbps depending on % § point
implementation Terminal

* First standard to support both 2.4 GHz and 5 GHz

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”, W\ .
resulting in a distorted . \

reconstructed signal

Null Waves : Original signal and

reflected signals are 180 degrees | :
out of phase, cancelling eac , .

other out.

Causing drop outs.
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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
Data stream | Serial/ | Data stream

llel | " radio L Para_llel/ |
1 mavpr serial »
Rw

mapping | channel mapping
Tix H
MN
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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)
opera able in an area the size of a room or a hall.
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Communications Networks - 22

Local Area Networks (LAN) — 22

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

N
Internet




Communications Networks - 23

Wide Area Networks - 1

* A WAN is a single 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
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Communications Networks - 24

Wide Area Networks — 2

WANSs 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)
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Communications Networks - 25

Wide Area Networks — 3
Leased Line Data Networks

Leased Line Data Metwork

£15eR
OC3 Leased Line Router “ﬂ

T3
Leased
Line

Leased Line Data
MNetworks Have a
Router at Each Site

56 kbps
Leasead
Line

87

Communications Networks - 26

Wide Area Networks — 4
WAN using Public Switched Data Networks

T B
= 1100

Public Switched Data
Network (PEDIT)

One Private
Line Access
Line per Site

Site C Stte D site E
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6. The Internet
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The Internet Revolution

The Internet

» Developed in the early 1960s by the U.S.
Department of Defense (DOD) as a need of national
security.

» Now grows to an international network of networks

— Universal technology platform: Any computer can
communicate with any other computer

— Since the introduction of World Wide Web and Web sites,
the population in the Internet has grown exponentially.
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Growth of the Internet

* ARPANET grew from 4 computers in 1969 to over
300,000 by 1990.

180
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40
20

I
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1991 1992 1993 1994 1995 1996 1997 1998 1999 2000 2001 2002 2003

Source: Internet Software ConsorSui\¢hesys/Bvivspsise. org/) 91

Open Architecture Philosophy

Four key points:

 Independent networks should not require any
internal changes to be connected to the Internet.

» Packets that do not arrive at their destinations
must be retransmitted from their source network.

* The router computers do not retain information
about the packets they handle.

» No global control will exist over the network.
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Intranet and Extranet

Intranet

* LANs or WANSs that use TCP/IP protocol but do
not connect to sites outside the firm.

Extranet

* An intranet that allows selected outside parties to
connect.

Communicate and collaborate

» Access information

* Participate in discussions

* Supply information

» Exchange business transactions
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Commercialization of the Internet

Businesses quickly recognized profit-making
potential offered by a world-wide network of easy-to-
use computers.

Web page

— An HTML document

Web site

— A collection of linked Web pages with a common theme
Web Browser

— Software that lets users read HTML documents and move
from one HTML document to another through hypertext
link tags in each file.
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Hypertext and Links - 1

Hypertext Markup Language (HTML)
A standard language used on the Web

* HTML uses codes (tags) to tell the Web browser
software how to display text.

HTML anchor tag

* Enables Web designers to link HTML documents
to each other

Hypertext Links

* A link which points to another location in the
same or another HTML document
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Hypertext and Links - 2

-ﬂ

=)
Elly)

=  Anchor
File 3 = Link
File 4
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Legend:




Uniform Resource Locators

Four-part addressing scheme that tells the Web browser:
 Transfer protocol to use when transporting the file
* Domain name of computer on which file resides

» Pathname of folder or directory on computer on
which file resides

» Name of the file

protocol pathname

http://www.bso.org/tangle/perfs/index.html

domain name filename

St. Clements University 97

Main Elements of Web Browsers

+ Title Bar, Scroll Bars, Status Bar, Menu Bar, Page Tab,
Home Button

3 Woloome to MSH.com - Microsaft Internet Explarer title bar

Home button
t Refresh button
msn v 3 Home UNTTETR sion in_ ]
MESH Horne | MyMSH | Hotmadl | Search | Shoppmg | Money | People & Chat -
msn ‘3
Somchine v et Savces
Back button Rt ook sl the odd Viciora's Secret e C_;,ta'l.‘d holiday sale
Ty o MSN

Iy ol ke s + Tomboye. bam of made? ,
Pheting rnvocen of el T © et pirstes rob Foller

Forward button

Vi [0 avseRs your

5N+ Top J injemet plans
bmast cancer sk a S -

VIV Mobile Viet

Fualph Lsron Odocds, [ I Yonn' World Thankaghing delights
Pants §30.00 o Loss + Cost onhe-po gadgets

mas
o EGPHN picks coliege hecon top team

MEH Top ibadieis CHIC on MSH Mondy

[T pTe— Firud a Rrker

status bar

Web Search Engines

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

Eleoiais = mesisiey i - [E]]]

Irtt ) HREBE) O TE ) @) LA M BY 00 w

Qre - © - [¥ [@ @h LOom= Jowmm @ 3- % = - T

HBE D) v ] hetp Sfwww. google. comd [Fil= BEERE
WAHOO! - 2 - ["Hew Horizons” + “Ho | S 305 - | & (5 EFIBYF - o w32 =
Coogle |[Clvns" + "Hong Keng" L] 78 « 52 £ ~ % > (BB~ & 5naalt ]

iGoogle | Za &

Googl

mwm EA EE AT e wms .
"Mew Haorizons" + "Hong Kong" o
Google 3 FEAFE giﬁg

@FERE Of3EnE O EHEPESIE T

x @

> | () FREBMSIFIEANSE 2, Internet Explor=r CLEEFREIELIC R A sRih EEmi+BETIENEEI AT .
B IS A IR

] http: S fwww. googla. comfprafarences?hl=ch—CH -1 B Intermet

7. Networked Applications
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Application Architectures - 1

* An application architecture is the design decision
about which network host or hosts to use to do the
processing work in an application.

» Two type of application architecture:
— Terminal-Host System
— Client/Server Computing

Application Architectures - 2

Terminal-Host System
* Applications and databases reside on the same host computer.
» User interacts with the application using a “dumb terminal”.

All Processing is done on the host.

Host gets overloaded: slow response.
Extensive network traffic: expensive.
WDJFGCF

Wire
Dumb € CO””EJCF."UH
- ‘*——__k——_
Terminal

\! £
=5 Modem
ﬁ Host
Dumb
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Application Architectures - 3 Application Architectures - 4
» Applications and databases reside on specialized Client/Server Computing
host computers. Client/Server Processing with Request-Response Cycle
 Servers do most or all of the processing and
. . Request Message
transmit the results to the client. . -
Client Program Response Message Server Program
Client Server
Does Light I/O and
Post-Download Does Heavy
> Processing Database
' and Other Heavy
Client PC Processing
Server Client Server
Highly scalable: Use larger server as number of clients increases
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Application Architectures - 5

Web Page Browsing

Webserver
Browser 1. Application
HTTP Request
P >
2.
HTTP Response
Client PC Webserver

]

HTML Document
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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.

St. Clements University 107

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

Send Simple Mail Transfer Protocol i
encing (SMTP) is used to transmit mail Receiving
E-Mail . - , - E-Mail

in real time to a user’'s mail

Client ) Client
server or hetween mail servers

Sender-initiatecd
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Sender's Mail Receiver's Mail
Server Server

e q
Sending E-Mail POE or IMAP to downlc_)ad mall to

Client receiver when the receiver is next
capable of downloading mail.

Receiver-initiated

St. Clements University

POP or
IMAP
To Receive

Receiving
E-Mail
Client
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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

St. Clements University
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E-Mail - 8

* 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

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.

Gl wmsm cman

dals H daks

ﬁlﬁau! Gmail WX EELc it Google #>

BEFRE Grmail
HEU Crmail FELSERM I A |
T R SR S AT, 2 :
FEd TR MTMSETRTANE | B
FERALLE Google Talk PIEES g B0 B e
®. WEEEFALHRTENR Cmal O UGS LRFREE

e AR RIS TR, WIFIEETEM. T =
EE & xR

B

FoiFih EFEHF
2F Gmail

E-Mail - 10

Web-Based E-Mail Services - 2

E HTTP Request Message E

Client is Browser HTTP Response Message Server Program

Form of client server processing
that uses browsers as clients
Almost all client PCs
now have browsers.
Client PCc  No need to install new software.

E-Mail Server
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Instant Messaging Servers - 1

Use of a Presence Server

1. 2.
Presence Presence

3.
: Ongoing 2
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
: \

Relay servers route all IM messages.
This permits security filtering and other services.
It limits privacy because the relay server sees everything.

=
Client PCE Client PCF
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8. Contemporary Mobile Services
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Mobile Enterprise

* “Today, penetration within organizations that use
mobile applications is strong — on average, 22% of
the workforce uses mobile applications.”

* Forrester’s March 15, 2006 Topic Overview
“Enterprise Mobility”

* Mobile Enterprise

— “The ability for an enterprise to connect and
control suppliers, partners, employees, assets,
products, and customers from any location.”

» Forrester’s March 15, 2006 Topic Overview “Enterprise
Mobility”
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What’s Driving Enterprises to Go Mobile?

* Increased competitive pressure as others start adopting
mobile technology.

* Opverall increased speed of business.

» Executives who have experienced mobility through a
wireless email device, such as a BlackBerry, are now
influencing departments to embrace mobility.

Broadband Wireless Networks. ..

Versatile Devices...

Faster Processors....
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Generations of Mobile Networks

- 16: basic mobile telephony

+ 2G: mobile telephony for mass users
- regional roaming

- 2.56: mobile internet services

- 36:
- global roaming
- enhanced mobile Internet services
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3G Services — To explore the non-voice Applications

Internet compatible
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\ Broadcasting

Mobile EC

Video clip download i-motion "
vith -node T

Location

26-36 Dual information

network
service

‘—
f=
o
E
>

2
oo
]

e
V]
9
>

-
]
1]
2
o

2

FY2003 FY2004

St. Clements University 122

HSDPA -1

High-Speed Downlink Packet Access (HSDPA) is
a 3G mobile telephony communications protocol.

It support services requiring instantaneous high
data rates in the downlink, e.g. Internet browsing,
video on demand, office application.

Peak data rates 3-4 times higher than current 3G.

Current HSDPA deployments support down-link
speeds of 1.8, 3.6, 7.2 and 14.4 Mbit/s.

New terminals are required to take advantage of
HSDPA.
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HSDPA -2

T
S [
;

o Higher bit rates: up to 14 Mbps peak rate

2 — 3 times improved system capacity

Quicker response time with interactive services

Integral part of WCDMA (3GPP Rel.5)

Short time to market with existing sites
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Public Wi-Fi1 Service - 1

« =N 7"[7’3'4'!—5#@5% PCCW Wi-Fi F[Iﬂf 130 ~
P 2 AL Wk R
F'JITE;‘** @ U= RN {TFU Sty ;i%
= é;JE\E\/ BSHY 1&30dT0uchq ’ r+1’ﬁ_d'r‘E|3%EJ[~F|H—
[[“P W1F1Jﬂ pE T RTE EIFI I rj:
Eigpy 30 ~ ) fﬁg k! '*":ﬂ@“ ! é&] Wi-F
Wi IR - 4 30 G
S A R the UL g
1% r5'4 OOOI[_{Wl F11:*“%h = J}{ﬁj F[%é@%&’%’t
i- Flf’?‘ﬂ

St. Clements University 125

Public Wi-Fi1 Service - 2

o« S PIAMEEIS IR Y AT = p R ELE
filrE] Héﬂ)PA 3G BTV i -

Wi-Fi- HSDPA- 3G
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9. MIS Examples
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Management information system (MIS) - 1

* An MIS provides managers with information and
support for effective decision making, and provides
feedback on daily operations.

* Output, or reports, are usually generated through
accumulation of transaction processing data.

« MIS is an integrated collection of functional
information systems, each supporting particular
functional areas.

— Provides reports based on routine flow of data
— Assists in general control of the organization
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Management information system (MIS) - 2

An Organization’s
MIS

Financial
MIS

Business
transactions

‘ Drill down reports

Accounting

Transaction MIS Exception reports

Databases

of
valid
transactions

Processing
systems

) ‘ Demand reports

Key-indicator reports

Marketing
MIS

Scheduled reports

Business
transactions

Human
Resources

of
external

data MIS
Extranet
Etc.

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.
St. Clements University 130

MIS for Competitive Advantage

» Provides support to managers as they work to
achieve corporate goals.

* Enables managers to compare results to established
company goals and identify problem areas and
opportunities for improvement.

+ Data may be made available from management
information systems on a company’s intranet.

* Employees can use browsers and their PC to gain
access to the data.
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10. Management of MIS
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MIS Management - 1

* Managing the information systems and
technologies that support the modern business
processes of companies today is a major challenge
for both business and IT managers and
professionals.

* Failures in IT management can be reduced by the
involvement of business managers in IT
planning and management.
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MIS Management - 2

* Managing the joint development and
implementation of business/IT strategies.
— Led by the CEO and CIO

— Proposals are developed by business managers
and IT professionals for using I'T to support
the strategic business priorities of the
company.

— This is to ensure alignment of IT with strategic
business goals.
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MIS Management - 3

* Managing the development and implementation of
new business/IT applications and technologies.

— This is the primary responsibility of the CIO/CTO.

— This area of IT management involves managing the
processes for information systems development and
implementation.

— It also includes the responsibility for research into the
strategic business uses of new information
technologies.
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MIS Management - 4

» Managing the IT organization and the IT
infrastructure.

— The CIO and IT managers share responsibility for
managing the work of IT professionals who are typically
organized into a variety of project teams and other
organizational subunits.

— They are responsible for managing the IT infrastructure
of hardware, software, databases, telecommunications
networks, and other IT resources, which must be
acquired, operated, monitored, and maintained.

St. Clements University 136




MIS Management - 5

The business/IT planning process has three major
components:

+ Strategy Development — Developing e-business and e-
commerce strategies that support a company’s e-business
vision, use information technology to create innovative e-
business systems that focus on customer and business
value.

* Resource Management — Developing strategic plans for
managing or outsourcing a company’s IT resources,
including IS personnel, hardware, software, data, and
network resources.

* Technology Architecture — Making strategic IT choices
that reflect an information technology architecture
designed to support a company’s business/IT initiatives.
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MIS Management - 6

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
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MIS Management - 7

» 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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1. The role of information systems

St. Clements University 3

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
St. Clements University 5

Data and Information - 1

» An IS is 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.

St. Clements University 6

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

Information
System
Resources

\\ Software 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

St. Clements University 9

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

St. Clements University 10

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

* VoiceMail
* E-mail

« Calendar
* Text messages

+ Graphical messages

« E-Mail
* VoiceMail

» Chat / inst messaging
* Colaboration

* Text messages

+« VoiceMail
« E-mail (TTS)
« Text and voice =
messages
(TTS)

St. Clements University 13

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 Prim
Processing Stor:;:
Unit (CPU)
Devices
. ‘Output
* Video display terminals
* Plotters
+ Audio output
St. Clements University 14

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

Computer Hardware and Information
Technology Infrastructure - 3

The Computer System
¢ The Central Central Processing Unit (CPU) Primary Storage
Processing Unit (CPU)
— Controls other parts Arithmetic-Logic Unit :
8
of computer =3
e Arithmetic-logic unit 9<lo T|*
— Performs principle . A= Prinary storage
logical/mathematic

al operations L L

. \ " |
Control unit | Data Bu !
. Address Bus
— Coordinates other Control Bus
parts, such as } } }
reading a stored Ingut 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 10'° bytes.
 Exabyte: Approximately 10'3 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—
LAN

S NN SN e Qe

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)
1L23LGE7AGOE wL2ILEEFAGON L23LGEFAGON wi23LGE FAGOM
— Pen-based input
— Digital scanner
— Audio input
— Radio-frequency identification (RFID)

St. Clements University 21

Computer Hardware and Information
Technology Infrastructure - 9

The Computer System

* Qutput Devices
— Cathode-ray tube (CRT)
— LCD Panel
— Printers

— Audio output

St. Clements University 22

Classifying Computers

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

applications.

*  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

Types of Software

» 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.

D File handling
o Data ent routines
=t o > ry “«—

V5 and repe

File definition

Sales o Sales files
Sales application programs

» Each program defines and manages its own data.

A File sysrem

Wi Otk e
Personnel dept les dop} Aocoumlng dept.
i

. ‘ ‘ = _*w"

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

3. 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.
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The Database Approach to Data Management - 1

* Shared collection of logically related data

The Database Approach to Data Management - 2

(and a description of this data), designed to == ., | Daaenty
. . . . V-5 \N and reports i
meet the information needs of an organization. T - N
. ales ae_s ) A
» System catalog (metadata) provides il bl | o e—— G
description of data to enable program—data ’ p A propertyForRent, PivaleOwner, e
. ata entry i Client and Lease details
1ndependence. and reports i+ File definitions
» Logically related data comprises entities, Contracts Contracts ;
; . . icati
attributes, and relationships of an ML
organization's information.
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DBMS Approach

Database Management System (DBMS)

» 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.

St. Clements University 31

How a DBMS Solves Problems of a
Traditional File Environment

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
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Database Client-server Architecture

Client 1 Client 3

Requests for data L T Selected data returned

b Database

Serwver
(with DBRMS)

St. Clements University 33

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

Relation
A

Relational DBMS - 2

Attributes
Branch
g
branchNo | street city postcode
B005 22 Deer Rd London SW1 4EH
B007 16 Argyll St | Aberdeen | AB2 3SU
B003 163 Main St | Glasgow | G11 9QX
B004 32 Manse Rd | Bristol BS99 1NZ
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
Number Date Date Number || Quantity
o - - - - -
Part_ Part_ Unit_ Supplier_
Number Description Price Number
h - - - -
Supplier_ Supplier_ Supplier_Address

Number Name
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
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Relational DBMS - 5

Basic Operations in a Relational Database:

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

9y battery
254467  100W bulb 147
311452  Powerdril 3499

SELECT only P_CODE=311452 will yield o0

St. Clements University 39

Relational DBMS - 6

Original table New table or list

* Project:
Yields all
values for
selected
attributes —
VCI’tlcal PROJECT P_DESCRIPT and PRICE yleids —
subset of a
table.

PROJECT P_CODE and PRICE yiclds EESS—"_——-
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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|
Wialker 32145 231 5152439887

1217762 Adares 32145 125 167 6153426778

1312243 Rakowski 34129 167 231 6152431124

1321242  Rodriguez 37134 125 333 9041234445

1542311 Smithson 37134 421

1657393 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
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4. Business Telecommunications
System

St. Clements University 42

Corporate Telecommunications System

/ % Telephone
Cell Service
Phones J Provider

Telephone

System
I I I Internet
| Service Internet
Provider
Corporate
Web Site -
E =3
E e ‘ Wireless
Internet
Service
- Corporate ‘ Provider
Wired
== LAN =
Wireless Mobile Wi-Fi

LAN E- E - Network
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Features of Contemporary
Telecommunications Systems — 1

Transmission Media - 1

Twisted wire

» Copper wire twisted in pairs

* Older analog transmission medium

» Can be used for digital signals

* Modems used for translating analog to digital

K
A
3 \‘*\'& .r;\\ \
\ R o S . '\‘
= oA

- o
Cat3, 4pr . Cat5,4pr ™ (‘als\e.?pr\ f Cat 6,4 pr

/ (Round filler)
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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)

Conducting core

Braided shielding
_ St. Clements University 45
Coaxlaj cable :

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
S | - 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

* At 2.5 Gbps,itis
— equivalent to more than 3 hrs of TV per second
— 24,000 simultaneous phone calls
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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 to 5% 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
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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 10 | 10 0% | 104 107 10 li0® 00 | 0n
AM UHF-
Radio v
‘ Cellular Rad:
Short- Phones il 2=
Wave . RERCIOWAV Controls
Radio Mobile Satellite
. Data
FM Radio | MNewworks
and Cordless
VHF-TV Phones Wireless
Piéng Media
Devices
.
PCS Flber_
. Optics
WiFi
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Features of Contemporary
Telecommunications Systems — 9

Transmission Media — 9

* Satellite transmission system

< .
s %)

9
v (SR
// 6@_\
‘& °TN\

/S BN
g @\
S N\
/,_’e} N
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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
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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).
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Communications Networks - 2
Local Area Networks (LAN) - 2

Internet/ i I
Other -
networks —
Router

et
Server
- NOS
.
By BN

Printer
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Communications Networks - 3

Local Area Networks (LAN) -3

* In a client/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.
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Local Area Networks (LAN) — 4

Communications Networks - 4

Star Topology
Ethernet is by far the most common .

Star topology using Ethernet hubs

and/or switches . .

Use UTP cabling
Relatively cheap, easy to install and

manage . .

Ethernet standards make use of latest
developments in network technology .

Hub/Switch

St. Clements University 58

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

Switch Sends Frame Out One Port
If A Is Transmitting to C,

B Can Transmit to D

Simultaneously
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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
* 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
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Communications Networks - 8

Local Area Networks (LAN) — 8

T mEE 25 EHEE e
2008 BRRE

T A Ié@ |

1. Listen then transmit
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

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 T8

Internet e —

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
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Communications Networks - 13

Local Area Networks (LAN) — 13
Wireless LAN

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

e It involves at least 2 stations
* No backbone infrastructure
» Suitable for small area

St. Clements University 67

Communications Networks - 14

Local Area Networks
(LAN) - 14
Wireless LAN

e Infrastructure mode:

- istributed System

* Wireless devices
communicate with
wired LAN via access
points (APs).
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Communications Networks - 16

Local Area Networks (LAN) — 16

Communications Networks - 15

Local Area Networks (LAN) — 15 » Wireless LAN Standard
Standard 802.11Db 802.11a 802.119
« WLAN-standards Frequency | 2.4 GHz | 5 GH=z 2.4GHz
Band
Logistics, outdoor, Data rate 11 Mbps 54 Mbps | 54 Mbps

Cash register,
RF-scanners, etc.

Wi-Fi i e * Hot spot: Geographic location in which an access point provides
100 kbps 2 mbps 80211 802.11b 11alg secyre QoS 203&’;} public Wi-Fi network service.
FHSS DS/FH 2 Mbps 11 Mbps S4Mbps ps — Eg. Free PCCW Wi-Fi service in the HK International Airport
\ \ | | T

e

85 95 96 97 98 99 00 01 02 03 04 05 06 07 08 Free Airport-wide Wi-Fi Intemet Access.
from HKIA and PCCW

predecessor
WLAN
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Communications Networks - 18
Local Area Networks (LAN) — 18

Communications Networks - 17

Local Area Networks (LAN) — 17 Multi Path Reflections

What is 802.11n? R e Sl

« New IEEE Standard under development ' /

 Uses MIMO radio technology as a basis . i‘;g;’;ﬁ’;;:,ﬂ

* End result will be more “wire-like” performance : ... L1

* Anywhere from 100Mbps to 600Mbps depending on R B Peint
implementation s Hobile

* First standard to support both 2.4 GHz and 5 GHz

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”, \b%%q .
resulting in a distorted - -

reconstructed signal

o A
Null Waves : Original signal and
reflected signals are 180 degrees \ VY Y Y Y Y
out of phase, cancelling eac ,KMAM}
other out.
Causing drop outs.
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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 0
Data stream = Serjal/ N \ Parallel/ ata stream

» parallel | radio serial »

mapping | channel mapping

T Hun W
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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.
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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




Communications Networks - 23

Wide Area Networks - 1

* A WAN is a single 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
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Communications Networks - 24

Wide Area Networks — 2
* WANS 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)
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Communications Networks - 25
Wide Area Networks — 3

Leased Line Data Networks

Leased Line Data Network

e 4 [T
el ELETR]
B [fle——

Leased Line Data
Metwiorks Have a
Router at Each Site

Leazed
Line

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
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Communications Networks - 27
Source: HKBN
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Communications Networks - 28
Source: HKBN
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6. Networked Applications
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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

St. Clements University 84




Application Architectures - 2

Web Page Browsing
Webserver
Browser 1. Application
HTTP Request
P >
2.
HTTP Response

Client PC Webserver

]

HTML Document
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Web Search Engines

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

Sendi Simple Mail Transfer Protocol =
encing (SMTP) is used to transmit mail Receiving
E-Mail h ; , ] E-Mail

in real time to a user's 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 Receiving

Sending E-Mail . Lo
Client receiver when the reF:ewer |§ next E-Mail
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

* 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%

T 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
» Use complex e-mail address

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

— xq71y23(@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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BT P TS £
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>, WPEH 2 Al LURTTAIIeE Gmall [ TEMEATSRAL LARAFR AR
KPR RBI LR, B SN. T =

BEEEE R

g&‘lﬁ?! Gmail Ip X HhEETEIt

FriE A A P
2F Gmail
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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.
Client Pc  No need to install new software.

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

still/moving picture mail TV
1 Broadcasting

Mobile EC

Video clip download i-motion

HSDPA

High-Speed Downlink Packet Access (HSDPA) is
a 3G mobile telephony communications protocol.

It support services requiring instantaneous high
data rates in the downlink, e.g. Internet browsing,

+
=
(Y]
E
>
2
& - - 1 . . .
I | Mith! Smode Mail I"*;':‘;?r'.""' video on demand, office application.
ks Location Peak data rates 3-4 times higher than current 3G.
T 26-36 Dudl information .
g network : Current HSDPA deployments support down-link
2 S L speeds of 1.8, 3.6, 7.2 and 14.4 Mbit/s.
] = . .
z E New terminals are required to take advantage of
: HSDPA.
FY2002 FY2003 FY2004
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PCCW NEXTGEN HSPA+ 21Mbps - 1

* Rolled out in 09 Q2.
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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
1s 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.

St. Clements University 115

Transaction Processing Systems - 2

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

%

The company
checks your credit.

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

. then checks

|ts inventory. If not, it is placed
on backorder. ... and the order
BACK- is billed to your
ORDER credit card.
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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 DAL
transactions
Accounting ‘ Drill down reports
Transaction Databases MIS Exception reports
processing of
systems valid ‘ Demand reports
transactions P
Marketing Key-indicator reports
MIS Scheduled reports
Business
transactions
bas F’ges Human
o
) Resources Etc.
external e
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 a way 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 Planmng 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.
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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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Expert systems - 4

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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Expert systems - 6

* Rule: Example

Rl Ei=TAN _

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’

St. Clements University 133

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.
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Why Managers Need I'T Support - 2

* It is 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 (IS) 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
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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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Rise of the Information Economy - 1

* Rise of the Information Economy have altered the
. . business environment.

1. The role of information SyStemS — Knowledge- and information-based economies

— New products and services

— Knowledge: a central productive and strategic asset

— Time-based competition

— Shorter product life

— Turbulent environment

— Limited employee knowledge base
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Rise of the Information Economy - 2

The growth of the information economy

Total IT Investment vs.Total Business Investment
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Source: Based on data in U.S. Department of Commerce, Bureau of Economic Analysis, National Income and Product Accounts,
Tables 5.2 and 5.8, 2003
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What Is an Information System?

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.
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Data and Information
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What Is an Information System?

Formal Systems

 Fixed definitions of data and procedures for
collecting, storing, processing,
disseminating, and using these data

Can be computer-based or manual
Computer-based Information Systems

» Use computer hardware and software to
process and disseminate information
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Information systems are more than computers

Organizations Technology

Information
Systems

Management
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A Business Perspective on Information Systems

* Information systems literacy: Broad-based
understanding of information systems that
includes behavioral knowledge about
organizations and individuals using information
systems and technical knowledge about
computers.

* Computer literacy: Knowledge about
information technology, focusing on
understanding how computer-based technologies
work.
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A Business Perspective on
Information Systems

Major Business Functions

+ Sales and marketing

* Manufacturing

* Finance

* Accounting

* Human resources

We will cover some examples of MIS for various
business functions latter.
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Information Technology (IT)
Infrastructure

Computer hardware
Computer software
Storage technology

Communications technology
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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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Example of today’s work environment - 1

» Three communication devices: PC, desk phone, mobile

» E-Mail
» VoiceMail

» Chat / inst messaging
» Colaboration

» Text messages

» VoiceMail
+ E-mail

» Calendar
» Text messages

» Graphical messages

* VoiceMail
« E-mail (TTS)
* Text and voice S
messages
(TTS)
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Example of today’s work environment - 2

Typically, staff
answering calls in

addition to other
job functions

Calls delivered
fairly to available
staff: Hunt groups
or Automatic Call
Distribution

[ Simple phone

based features to

control the agents
availability

Typical use:
«IT help desks
+Customer service
+Sales teams
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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 Primary
Processing
Unit (CPU) Storage
Devices
. Output
* Video display terminals
* Plotters
+ Audio output

St. Clements University 19

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.

lo[1]/ofo/o]o][o]|1]| Onebyte for character A

20




Computer Hardware and Information
Technology Infrastructure - 3

The Computer System

The Central Central Processing Unit (CPU) Primary Storage
Processing Unit (CPU)
I
— Controls other parts Arithmetic-Logic Unit
8
of computer elies
* Arithmetic-logic unit <0 T
— Performs principle v 4 [ Primary storage
3 1 Control Unit address
logical/mathematic
al operations | |
. | |
Control unit | Daia Bus !
. Address Bus
— Coordinates other Control Bus
parts, such as } } }
reading a stored Input Output Secondary
program Devices Devices Storage
St. Clements University 21

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 22

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

— Optical disk: CD-ROM, CD-RW, DVD

— Magnetic tape

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

St. Clements University 23

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 1015 bytes.
Exabyte: Approximately 10'8 bytes.

St. Clements University 24




Computer Hardware and Information
Technology Infrastructure - 7

A storage area network (SAN)

Tape Library

RAID

= =
RAID RAID
Server I I Server
— s —
LAN

[N [N N O e

User User User User User

- [ —

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)
11123L5E7A90 v 2ILGLPARO oL 2ILGETAGO wh2ILEE PAGOm
— Pen-based input
— Digital scanner
— Audio input
— Radio-frequency identification (RFID)
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Computer Hardware and Information
Technology Infrastructure - 9

The Computer System

* QOutput Devices
— Cathode-ray tube (CRT)
— LCD Panel
— Printers

— Audio output

St. Clements University 27

Classifying Computers

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

applications.

*  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.
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Types of Software

» 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 29

Example IT Infrastructure

An example IT architecture for e-commerce and e-business

Sales
Internet Production
‘ ) ‘ , Accounting

HR

e —"
Client Web Application
Server Server

Data

Back-End
Systems & Data
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Managing Hardware and Software - 1

» 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 31

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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3. Database Management
Systems

St. Clements University 33

File Systems - 1

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

D File handling
_— » Data entry routines

= | and reports ‘ -
L5 NN File definition

Sales o Sales files
Sales application programs

* Each program defines and manages its own data.

A File Sysfern

L UTURE 0\ T FI )
Parsoniel ept les dep] Aocoumlng dept.
: ‘ ‘ = _mm

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 35

File Systems - 3

3. 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.
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The Database Approach to Data Management - 1

 Shared collection of logically related data (and
a description of this data), designed to meet the
information needs of an organization.

» System catalog (metadata) provides
description of data to enable program—data
independence.

» Logically related data comprises entities,
attributes, and relationships of an
organization's information.
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The Database Approach to Data Management - 2

Data entry

and reports V\

Sales \‘\‘
application programs DBMS «—
e

”~
/ PropertyForRent, PrivateOwner, o000 -c0

Data entry | &~ Client and Lease details
and reports + File definitions
Contracts Contracts

application programs
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The Database Approach to Data Management - 3

INTEGRATED
HUMAN RESOURCES
DATABASE
Employees
Name
Address
Social security number Per:mm.lel
Position < Personnel
Marital status programs /jepartment
Payroll
Hours worked
Pay rate Database Payroll
Gross pay manag pplicatis Payroll
Fed tax Y programs Aepanment
State tax
Net pay
Benefits Benefits
Life insurance application Benefits
Pension plan programs e,
Healthcare plan P2
Retirement benefit
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DBMS Approach

Database Management System (DBMS)

» 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.
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How a DBMS Solves Problems of a
Traditional File Environment

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
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Database Client-server Architecture

Client 2

e Database

Server
(with DBMS)
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Disadvantages of DBMS

Complexity

Size

Cost of DBMS
Additional hardware costs
Cost of conversion
Performance

Higher impact of a failure
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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.
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Relational DBMS - 3

Table Columns (Attributes, Fields)
(Relation)

Relational DBMS - 2

Attributes

e | Bz | " | Wi
MNumber

Branch
ORDER
-,

s B0O05 22 Deer Rd London SW1 4EH >,
T < | B0O7 16 Argyll St | Aberdeen | AB2 3SU 'r_é PART
2 | [ Boo3 163 Main St | Glasgow | G11 90X = AR
B004 32 Manse Rd | Bristol BS99 INZ S
B002 56 Clover Dr | London NWI10 6EU
\
- - Supplier_Address
- Lt m-r Nnmo
Degree SUPPLIER

» Relates data across tables based on common data element.
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Relational DBMS - 5

Basic Operations in a Relational Database:
* Select: Creates subset of rows that meet specific criteria

Relational DBMS - 4

Alternative terminology for relational model terms Original table New table or st
Formal terms Alternative 1 Alternative 2
Relation Table File
Tuple Row Record
Attribute Column Field

SELECT only PRICE less than 2.00 will yield — !
254467 100w bulb 147

SELECT only P_CODE=311452 will yield —

St. Clements University
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Relational DBMS - 6

Original table
P_CODE | P_DESCRIPT | PRICE

* Project:

New table or list

Relational DBMS - 7

 Join: Enables users to create a new table containing only

. Flashlight 526 ields . .
Yields all Lo ’ 2515 BElLLE 515 relevant information from more than one table.
values for Bvo')l(:»;:w 192 192
100W bulb 147 147 Table name: CUSTOMER Table name: AGENT
selected Poweram | 3499 2499
attributes — CUS_CODE | CUS_LHAME | CUS_ZIP | AGENT_CODE | AGENT_CODE [ AGENT_PHOHE|
. 132445 VWalker 32145 23 y 6152439887
Vertlcal PROJECT P_DESCRIPT and PRICE yields — 1217782 Adares 32145 125 167 B153426778
2515 1312243 Rakowski 34128 167 231 5152431124
subset of a omxfn | 1089 1321242 Rodriguez 37138 125 333 9041234445
table. 100w | 147 1542311 Smithson 37134 421
Powerdrl 3499 1657399 Vanloo 3145 231
CUS_CODE | CUS_LHAME | CUS_ZIP | AGENT_CODE [AGENT_PHOME|
PROJECT P_CODE and PRICE yields — Adares 2145 125 5152439857
Rodriguez 37134 125 6152439887
Rakowski 34129 167 E153426778
Walker 345 23 6152431124
Vanloo 32145 23 6152431124
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Telecommunications System
4. Busi Tel . .  Facilitation of electronic communication
. Business 1elecommunications + Telephone systems
SyStem * Broadcast and cable TV
» Radio, satellite, and local area networks
* Internet
» Analog or digital
51 St. Clements University 52
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Corporate Telecommunications System

i
i \ Telephone
Cell — Service
Phones ) = Provider
Telephone
System
I I I Internet
| Service Internet
Provider
Corporate
Web Site -
a L
* E e ’ Wireless
Internet
Service
- I Corporate ' Provider
Wired
= LAN ==
Wireless Mobile Wi-Fi
LAN - - Network
E - E - 53

Features of Contemporary
Telecommunications Systems - 1

Transmission Control Protocol/Internet Protocol (TCP/IP)
* Open suite of protocols for connectivity developed in 1970s

* Provides standards for breaking messages into packets,
routing them to destination addresses, and reassembling
them at end

* Allows for communication regardless of hardware/software

St. Clements University 54

Features of Contemporary
Telecommunications Systems - 2

TCP/IP: Four-Layer Reference Model

Computer A Computer B
Application Application
| I
Transport Transport
I |
Internet Internetc
| |
MNeowork MNeowork
Interface Interface

| | 55

Features of Contemporary
Telecommunications Systems — 3

TCP/IP: Four-Layer Reference Model

* Application layer: Communication between
applications and other layers

* Transport layer: Acknowledging and sequencing
packets to/from application

* Internet layer: Addressing, routing, packaging data
packets

* Network interface layer: Placing packets on and
receiving them from network medium
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Features of Contemporary
Telecommunications Systems — 4

Transmission Media - 1

Twisted wire

» Copper wire twisted in pairs

* Older analog transmission medium

» Can be used for digital signals

* Modems used for translating analog to digital

A\

\
AN 2N S N
SN =\ N ",
- == =
= -__‘::._:__:.. = 2
Cat 3,4 //?
A Cat 5,4 pr Cat Se, 4 pr L Cat 6,4 pr
' / (Round filler)
Dl LICHICHLS UIIVErSILy 2/

Features of Contemporary
Telecommunications Systems — 5
Transmission Media - 2
Coaxial cable:
* Insulated copper wire
 Faster, more interference-free than twisted pair

+ Difficult to install; doesn’t support analog signals
St

dnaralation YL ioflong

Bralded shielding
Coa St. CIPE. eﬁnts University 58

Features of Contemporary
Telecommunications Systems — 6
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
000 ] “ reflection
(4 ) /
Transmitter is )
LED or laser diode /V\ /\ /\é)\ﬂtfewer i pholodiode
Light source ' : . " Silica core
Cladding

Buffer

Features of Contemporary
Telecommunications Systems — 7

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

* At2.5 Gbps, itis
— equivalent to more than 3 hrs of TV per second
— 24,000 simultaneous phone calls
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Features of Contemporary
Telecommunications Systems — 8

Transmission Media - 5

CABLING LIFE CYCLE

' Software 1.5 years
’ LANS 2.5 years

- Intelligent WS 3.5 years

B 1:inrame 55 vears
Gabling System 15 -25 years
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Features of Contemporary
Telecommunications Systems — 9

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
Equipment R
A qa ;% Intelllge_nt Software
Cabling Workstation 54,
~2 to 5%
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Features of Contemporary
Telecommunications Systems — 10

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
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Features of Contemporary
Telecommunications Systems — 11

Transmission Media — 8

Frequency ranges for communication media and devices

Radio Wave Microwave Infrared Visible  Ultra-  X-Ray Gamma and
Light violet Cosmic
1
10° 10° 10" 02 10% | 0% 105 | 10% 107 10% lig® 00 | o2
AM UHF-
Radio 1
* Cellular Rad:
Short- Phones e fanom
Wave . f Microwave | Controls,
Radio Mobile Satellite
.

Data
FMRadio | Newworks
and Cordless

VHF-TV Phones Wireless

.

Paging Media

Devices

.

PCS Fiber
. Optics

WiFi
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Features of Contemporary
Telecommunications Systems — 12

Transmission Media — 9
+ Satellite transmission system

St Llelens ULVEersily 65

Features of Contemporary
Telecommunications Systems — 13

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

Internet/ . l
Other N

networks —_——

Router

t—
Server
NOS
_!
"_m_‘.
Printer
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Communications Networks - 3

Local Area Networks (LAN) -3

* In a client/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.
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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 . .

* Use UTP cabling
* Relatively cheap, easy to install and

manage . .

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

Hub/Switch

St. Clements University 71

Communications Networks - 5

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

Et':'e':]’et Hub Broadcasts Each Bit
i ' Out All Other Ports
If A Is Transmitting.

y B Must Wait to Transmit

)

A B C D
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Communications Networks - 6

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

Ethermnet

St. Clements University

Switch Sends Frame Out One Port
If A Is Transmitting to C,

E Can Transmitto D

Simultaneously
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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
* 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 the go
back to CSMA to send again
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Communications Networks - &

Local Area Networks (LAN) - 8

3 20 8000
:1%! =222

292 :RRER

St. Clements University

CSMA/CD

Listen then transmit
Collision occurs
Broadcast jam signal

Devices back off
appropriate amount of
time, goes back to listen
then transmit and then
retransmit

75

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 Gbps 220 m 62.5 160
microns MHz-km
76




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

[
gj PCA -|:|- PCB
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Communications Networks - 11

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

I Wired network

| b
Ca—

e 9

-

Internet S —

Router

Communications Networks - 12

Local Area Networks (LAN) — 12
Wireless LAN

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

* Jtinvolves at least 2 stations
* No backbone infrastructure
¢ Suitable for small area

St. Clemen

Communications Networks - 13

Local Area Networks
(LAN)-13

Wireless LAN

* Infrastructure mode:

- istributed System

* Wireless devices
communicate with
wired LAN via access
points (APs).
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Communications Networks - 14

Local Area Networks (LAN) — 14
*  Wireless LAN Standard

Standard 802.11b 802.11a 802.11a
Frequency | 2.4 GHz 5 GH=z 2.4GH=
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

" POCW' e 5

==
Free Airport-wide Wi-Fi Internet Access
from HKIA and PCCW
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Communications Networks - 15

Local Area Networks (LAN) — 15
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)
opera able in an area the size of a room or a hall.
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Communications Networks - 16

Local Area Networks (LAN) — 16

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

N
Internet

Communications Networks - 17

Wide Area Networks - 1

* A WAN is a single 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
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Communications Networks - 18

Wide Area Networks — 2
* WANSs are characterized by high cost and low speeds.
» High cost per bit transmitted compared to LANSs.

* 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)
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Communications Networks - 19
Wide Area Networks — 3

Leased Line Data Networks

Leased Line Data MNetworlk

OC3 Leased Line Router[Z= _ . ]

L

T3
Leaszed
Line

Leased Line Data
MNetworks Have a

56 kbps Router at Each Site

Leased
Line 56 kbps
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Communications Networks - 20

Wide Area Networks — 4
WAN using Public Switched Data Networks

Site B E
s
=1 I“_IZD U

Dublic 3witched Data
Network (PEDI)

One Private
Line Access
Line per Site

Stte C Site D Se E
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6. The Internet
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The Internet Revolution

The Internet

» Developed in the early 1960s by the U.S.
Department of Defense (DOD) as a need of national
security.

» Now grows to an international network of networks

— Universal technology platform: Any computer can
communicate with any other computer

— Since the introduction of World Wide Web and Web sites,
the population in the Internet has grown exponentially.

St. Clements University 89

Growth of the Internet

* ARPANET grew from 4 computers in 1969 to over
300,000 by 1990.

180 =

160
140
120 o=
100
80
60
40

20 m
O,paaﬁﬂ,ﬂ,ﬂ,ﬂ “ o -

1991 1992 1993 1994 1995 1996 1997 1998 1999 2000 2001 2002 2003

Source: Internet Software Consor8filghess/ivivspsise. org/) 90
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Open Architecture Philosophy

Four key points:

 Independent networks should not require any
internal changes to be connected to the Internet.

» Packets that do not arrive at their destinations
must be retransmitted from their source network.

* The router computers do not retain information
about the packets they handle.

» No global control will exist over the network.
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Intranet and Extranet

Intranet

* LANs or WANSs that use TCP/IP protocol but do
not connect to sites outside the firm.

Extranet

» An intranet that allows selected outside parties to
connect.

Communicate and collaborate

» Access information

* Participate in discussions

* Supply information

» Exchange business transactions
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Commercialization of the Internet

Businesses quickly recognized profit-making
potential offered by a world-wide network of easy-to-
use computers.

Web page

— An HTML document
Web site

— A collection of linked Web pages with a common theme

Web Browser

— Software that lets users read HTML documents and move
from one HTML document to another through hypertext
link tags in each file.
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Hypertext and Links - 1

Hypertext Markup Language (HTML)
A standard language used on the Web

 HTML uses codes (tags) to tell the Web browser
software how to display text.

HTML anchor tag

* Enables Web designers to link HTML documents
to each other

Hypertext Links

* A link which points to another location in the
same or another HTML document
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Hypertext and Links - 2

-______..-"""___"*"-

= =D

( = HTML File
— Hl = Anchor
File 3 == = [Link
File 4
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Uniform Resource Locators

Four-part addressing scheme that tells the Web browser:
* Transfer protocol to use when transporting the file
* Domain name of computer on which file resides

* Pathname of folder or directory on computer on
which file resides

* Name of the file

protocol pathname

http://www.bso.org/tangle/ perfs}’ index.html

domain name filename
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Web Search Engines

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

Main Elements of Web Browsers

 Title Bar, Scroll Bars, Status Bar, Menu Bar, Page Tab,
Home Button

| BGoorle — Wicrosofi, Internet, Exnlocer ﬂ@‘al
2 Wolcome to MSH.com - Microsaft Intermet Explares title bar =] ek E IR E BT o0 WEEe TA@  FERhan
Oz - ©- ¥ [ B @b Omr Jovwn @ 2- % = -|D
Btk @)+ &) http A www. gecgle. comd BB =3 | uskE >
Home button - WAFIOOL + M2 v ["Wew Horizoms” + "Hes [ Ok 35 ~ | (3 [iF) EFIBYF - oF 5EEP >
"’ Refresh button Coogle [Cl=as” + "Hong Keng”[id] Fin « 52 B - % > ) BEy @ Snazlt B B
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Forward button iGoogle | ZEx =
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Application Architectures - 1

» An application architecture is the design decision
about which network host or hosts to use to do the
7, Networked Applications processing work in an application.
« Two type of application architecture:
— Terminal-Host System
— Client/Server Computing
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Application Architectures - 2

Terminal-Host System

* Applications and databases reside on the same host computer.

» User interacts with the application using a “dumb terminal”.

All Processing is done on the host.
Host gets overloaded: slow response.
Extensive network traffic: expensive.

M\ Direct

Wire
Dumb e CU”F?EL:I(Q”
- i__\_ﬁ‘*——_
Terminal

= —1
-t Modem —
Host
Dumb
Terminal

Application Architectures - 3

* Applications and databases reside on specialized
host computers.

 Servers do most or all of the processing and
transmit the results to the client.

Client Server

Server Client Server
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Application Architectures - 4

Client/Server Computing

Client/Server Processing with Request-Response Cycle

E Request Message E

Client Program Response Message Server Program

Does Light I/O 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 - 5

Web Page Browsing

Webserver
Browser 1 Application

HTTP R.equest
>

2.
HTTP Response

]

HTML Document

-+

Client PC Webserver
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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 uniquely identifies an individual or organization that is
connected to the Internet.

+ stclementsmba@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

S di Simple Mail Transfer Protocol l
é'ﬁn'a’:f' (SMTP) is used to transmit mail RECE‘;'i'I‘Q
Client in real time to a user’'s mail Client

server or between mail servers

Sender-initiated
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POP or
IMAP
To Receive

E-Mail — 6

The “evils” come with email:

» Messages with inappropriate content.
— Racial or sexual harassment

Sender’s Mail Receiver's Mail — Threats
Server
Server * Spam, adware, spyware, and other abuses.
» Viruses, Worms, and Trojan Horses are often
: o | POP or IMAP to download mail to L . .
Sending E-Mail R - |
Cli?ent receiver when the receiver is next ;fﬂ;?g delivered by e-mail attachments!
capable of downloading mail. Client
Receiver-initiated
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E-Mail - 7 E-Mail - 8
Viruses, Worms, and Trojan Horses  Spam are unsolicited commercial e-mail
» Use of antivirus software is a must. « Why they are harmful?

* 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

e Users cannot turn off
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— 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

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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E-Mail - 10

Web-Based E-Mail Services - 2

E HTTP Request Message E

Clientis Browser HTTP Response Message Server Program

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

No need to install new software.

C |en PC

E-Mail Server
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Electronic Commerce Functions - 1

* Webserver Functionality, Plus...

* E-Commerce functionality
— Online catalog

Shopping cart
Checkout, including payment
— Customer resource management (CRM)
Links to External Systems

* Credit card number checking

* Bank settlement
Links to internal systems

* Accounting

» Warehousing (Product Availability)
* Shipment

e etc.
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Electronic Commerce Functions - 2

o

Browser Webserver E-Commerce

Application /SEWF‘J
PC l

Customer

External Internal
Bank Warehouse
Database
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Electronic Commerce Functions - 3
Application Server (3-Tier Architecture)

3.
Client PC Mainframe
with Web- ~_ Queryand
Browser server Application Response

Server

4_ —|
DB Server Mainframe
Query and
Response

5. External Query/

Response
Database
Server

Server of
External Company
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Instant Messaging Servers - 1

Use of a Presence Server

1. 2.
Presence Presence

3.

Ongoing S
Client PC C 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 e Vwi:n

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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Mobile Enterprise

* “Today, penetration within organizations that use
mobile applications is strong — on average, 22% of
the workforce uses mobile applications.”

* Forrester’s March 15, 2006 Topic Overview
“Enterprise Mobility”

* Mobile Enterprise

— “The ability for an enterprise to connect and
control suppliers, partners, employees, assets,
products, and customers from any location.”

» Forrester’s March 15, 2006 Topic Overview “Enterprise
Mobility”
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What’s Driving Enterprises to Go Mobile?

* Increased competitive pressure as others start adopting
mobile technology.

* Opverall increased speed of business.

» Executives who have experienced mobility through a
wireless email device, such as a BlackBerry, are now
influencing departments to embrace mobility.

Broadband Wireless Networks. ..
Versatile Devices...

Faster Processors....

122

The Business Case for Mobile Worker Applications

* Productivity

— With scheduling systems, service technicians achieve
higher utilization and more efficient routings; avoid
wasted visits when clients cancel or when they don't have
necessary parts on the truck. Productivity improvements
of 5% to 25% are commonplace with real-time scheduling.

* Accuracy
— Data entry and collection at the time when the data is
created to reduce errors/eliminate transcription mistakes.
* Process Improvement

— Real-time data collection and transmission improves
many processes like order shipping. Downstream benefits
-- lower inventory and carrying costs; more efficient
routing of multi-drop deliveries; and greater customer
satisfaction.
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Generations of Mobile Networks

1G: basic mobile telephony

2G: mobile telephony for mass users
- regional roaming

2.5G: mobile internet services

36:
- global roaming
- enhanced mobile Internet services
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3G Services — To explore the non-voice Applications

Internet compatible

still/moving picture mail TV
1 Broadcasting

Mobile EC

Video clip download i-motion

HSDPA - 1

High-Speed Downlink Packet Access (HSDPA) is
a 3G mobile telephony communications protocol.

It support services requiring instantaneous high
data rates in the downlink, e.g. Internet browsing,

Higher bit rates: up to 14 Mbps peak rate

2 — 3 times improved system capacity

Quicker response time with interactive services
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B | ithii-mode Mail R fernationy video on demand, office application.
9 Location Peak data rates 3-4 times higher than current 3G.
= 26-36 Dual information .
9 network Current HSDPA deployments support down-link
2 Service speeds of 1.8, 3.6, 7.2 and 14.4 Mbit/s.
(V] . .
z New terminals are required to take advantage of
HSDPA.
FY2003 FY2004
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HSDPA -2

9. MIS Examples
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Management information system (MIS) - 1

* An MIS provides managers with information and support
for effective decision making, and provides feedback on
daily operations.

* Output, or reports, are usually generated through
accumulation of transaction processing data.

» MIS is an integrated collection of functional information
systems, each supporting particular functional areas.

— Provides reports based on routine flow
of data

— Assists in general control of the organization
* DSS

— Emphasizes change, flexibility, rapid response, models,
assumptions, ad-hoc queries, and display graphics
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Management information system (MIS) - 2

An Organization’s
MIS
Financial
Business DI
transactions
Accounting ‘ Drill down reports
Transaction Databases MIS Exception reports
processing of
systems valid ‘ Demand reports
transactions -
t Marketing Key-indicator reports
MIS Scheduled reports
Business
transactions
Dt f"‘ses Human
o
i Resources Etc.
external y
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

e Provide detailed data about a situation. To move from
summary data to lowgrand.lawerdevels of detail. 131

MIS for Competitive Advantage

* Provides support to managers as they work to
achieve corporate goals.

* Enables managers to compare results to established
company goals and identify problem areas and
opportunities for improvement.

» Data may be made available from management
information systems on a company’s intranet.

* Employees can use browsers and their PC to gain
access to the data.
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Financial MIS - 1

e Provides financial information to all financial
managers within an organization.

* Inputs to the Financial Information System:

— Strategic plan or corporate policies
» Contains major financial objectives and often projects
financial needs.
— Transaction processing system (TPS)

* Important financial information collected from almost every
TPS - payroll, inventory control, order processing, accounts
payable, accounts receivable, general ledger.

» External sources

» Annual reports and financial statements of competitors and
general news items.
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Business
transactions

Financial MIS - 2

Business
transactions

Internet or
Extranet

Business
transactions

Transaction
processing
systems

Customers,
Suppliers

Operational
databases

Databases of
internal data

of valid
transaction:
for each
TPS

Databases

Databases of
external data

Financial
MIS

B

¥

Financial

DSS

applications

Financial

databases

‘ Financial statements

Uses and management
of funds

Financial statistics
for control

Financial
ESS

Marketing MIS - 1

» Supports managerial activities in product
development, distribution, pricing decisions,
and promotional effectiveness.

* Inputs to Marketing MIS:

— Strategic plan and corporate policies
— The TPS
— External sources:

* The competition
* The market
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Business

Marketing MIS - 2

transactions

Transaction
processing,
systems

Operational
databases

Databases of

mternal data

transacti

TPS

Databases
of valid

for each

Databases of
external data

Manufacturing
DsS

Marketing
MIS

ons

‘ Sales by customer

Marketing
applications
databases

| Sales by salesperson

| Sales by product

| Pricing report

Total service calls

Customer satisfaction

Manufacturing
ESS




Human Resource MIS - 1

» Concerned with all of the activities related
to employees and potential employees of

the organization.

* Inputs to the Human Resource MIS:
— Strategic plan or corporate policies

— The TPS:
* Payroll data
* Order processing data
* Personnel data

— External sources

Databases of
ternal data

Databases of
external data

transactions

Manufacturing
DSS

Transaction T el Human
processi.ng of valid RESOU rce
systems transactions ¥
. for each MIS

TPS

‘ Benefit reports

| Salary surveys

Operational | Scheduling reports

hages ini
databases ‘ Training test scores

|J| b applicant profiles

Needs and planning

Human

resource
applications
databases

Manufacturing
ESS
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Rise of the Information Economy - 1

* Rise of the Information Economy have altered the
. . business environment.

1. The role of information SyStemS — Knowledge- and information-based economies

— New products and services

— Knowledge: a central productive and strategic asset

— Time-based competition

— Shorter product life

— Turbulent environment

— Limited employee knowledge base
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Rise of the Information Economy - 2

The growth of the information economy

Total IT Investment vs.Total Business Investment

1,400.0
1,200.0 +
1,000.0
800.0 1
600.0
400.0 35%|
200.0 {yg%

0.0 L I e | — T
S o > lo D O 4% > o > N 3\
o) ) & () () ) 2 o ) O o O

2 N & N N N N N N N > >

Billions

Year

[7] Total Business Investment [ Total IT Investment

Source: Based on data in U.S. Department of Commeree, Bureau of Economic Analysis, National Income and Product Accounts,

Tables 5.2 and 5.8, 2003
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What Is an Information System?

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.

St. Clements University 6

Data and Information

Information

St. Clements University 7

What Is an Information System?

Formal Systems

 Fixed definitions of data and procedures for
collecting, storing, processing,
disseminating, and using these data

Can be computer-based or manual
Computer-based Information Systems

» Use computer hardware and software to
process and disseminate information

St. Clements University




Information systems are more than computers

Organizations Technology

Information
Systems

St. Clements University 9

A Business Perspective on Information Systems

* Information systems literacy: Broad-based
understanding of information systems that
includes behavioral knowledge about
organizations and individuals using information
systems and technical knowledge about
computers.

* Computer literacy: Knowledge about
information technology, focusing on
understanding how computer-based technologies
work.

St. Clements University 10

Information Technology (IT)
Infrastructure

Computer hardware

Computer software

Storage technology
« Communications technology

St. Clements University 11

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

St. Clements University 13

2. Hardware and Software in
the Enterprise

St. Clements University 14

Example of today’s work environment - 1

* Three communication devices: PC, desk phone, mobile

» E-Mail
» VoiceMail

» Chat / inst messaging
» Colaboration

» Text messages

» VoiceMail
+ E-mail

» Calendar
» Text messages

» Graphical messages

* VoiceMail
+ E-mail (TTS)
* Text and voice [
messages
(TTS)

St. Clements University 15

Example of today’s work environment - 2

Typically, staff
answering calls in
addition to other
job functions

Calls delivered
fairly to available
staff: Hunt groups
or Automatic Call
Distribution

[ Simple phone

based features to

control the agents
availability

Typical use:
«IT help desks
+Customer service
-Sales teams

St. Clements University 16




Computer Hardware and Information
Technology Infrastructure - 1

» Hardware components of a computer system

Secondary Storage
Communications * Magnetic disk
Devices * Optical disk

* Magnetic tape

Central
Processing
Unit (CPU)

Buses Primary
Storage

ut Devices
omw
* Video display terminals
* Plotters
+ Audio output

St. Clements University 17

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

E 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

18

Computer Hardware and Information
Technology Infrastructure - 3

The Computer System

The Central Central Processing Unit (CPU) Primary Storage
Processing Unit (CPU)
— Controls other parts Arthmetic-Logic Unic :
8
of computer I
Arithmetic-logic unit gl N [R%
— Performs principle v |- Primary storage
logical/mathematic

al operations L |

. | |
Control unit | Data Bus |
Address Bug

— 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
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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

— Optical disk: CD-ROM, CD-RW, DVD

— Magnetic tape

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

St. Clements University 21

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, 102 bytes.
* Petabyte: Approximately 105 bytes.
« Exabyte: Approximately 103 bytes.
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Computer Hardware and Information
Technology Infrastructure - 7
A storage area network (SAN)

Tape Library

RAID
= =
RAID RAID
Server I i Server
— o —
LAN

[N [N N O e

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)
nL2ILSETA9OE wi2ILEETAG0M oL 2ILSETAGON wh 23L5E TAGOm
— Pen-based input

— Digital scanner
— Audio input
— Radio-frequency identification (RFID)
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Computer Hardware and Information
Technology Infrastructure - 9

The Computer System

* QOutput Devices
— Cathode-ray tube (CRT)
— LCD Panel
— Printers

— Audio output

St. Clements University 25

Classifying Computers

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

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 26

Types of Software

» 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 27

3. Database Management
Systems
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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 files

Sales application programs

* Each program defines and manages its own data.

A File System

fiis) ?}iﬁ LEL) |

Parsonnel dept. Aocoumlng dept.

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 30

File Systems - 3

3. 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 31

The Database Approach to Data Management - 1

 Shared collection of logically related data (and
a description of this data), designed to meet the
information needs of an organization.

» System catalog (metadata) provides
description of data to enable program—data
independence.

» Logically related data comprises entities,
attributes, and relationships of an
organization's information.
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The Database Approach to Data Management - 2

Data entry
and reports

Sales \
application programs DBMS +—

PropertyForRent, PrivateOwner,

D
Dala enlry Client and Lease details atabase
and reports + File definitions
Contracts Contracts

application programs
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The Database Approach to Data Management - 3

INTEGRATED
HUMAN RESOURCES
DATABASE
Employees
Name
Address
Social security number Sledra ]
Position 'd S Personnel
Marital status programs department
Payroll
Hours worked
Pay rate Database Payroll
Gross pay LU Lo pplicati Payroll
Fed tax Y programs department
State tax '
Net pay
Benefits Benefits
I;ife iinsuralmce | application Benefits
ension plan rams
Healthcare plan A department
Retirement benefit
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DBMS Approach

Database Management System (DBMYS)

» 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.

St. Clements University 35

How a DBMS Solves Problems of a
Traditional File Environment

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
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Database Client-server Architecture

R Database

Server
fwith DBMS)
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Disadvantages of DBMS

Complexity

Size

Cost of DBMS
Additional hardware costs
Cost of conversion
Performance

Higher impact of a failure
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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.

e Relational Database is a collection of normalized
relations with distinct relation names.
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Relation
A

Relational DBMS - 2

Attributes
Branch
p
branchNo | street city postcode
B005 22 Deer Rd London SW1 4EH
B0O07 16 Argyll St | Aberdeen | AB2 35U
B003 163 Main St | Glasgow | G11 90X
B004 32 Manse Rd | Bristol BS99 1INZ
B002 56 Clover Dr | London NWI10 6EU
.
- Degree o

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)

e e e e
Number

o -- -- -
h --- -

Supplier Address

Nunh-Nlm-

SUPPLIER

41

Relational DBMS - 4

Alternative terminology for relational model terms

Formal terms Alternative 1

Relation Table File
Tuple Row Record
Attribute Column Field

St. Clements University

Alternative 2
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Relational DBMS - 5

Basic Operations in a Relational Database:

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

Qv battery
254467  100W bulb 147
311452 Powerdril 3499

P_CODE | P_DESCRIPT | PRICE

SELECT only PRICE less than 2.00 will yield — 9v battery 192

254467 100w bulb 147

SELECT only P_CODE=311452 will yield —

St. Clements University

Relational DBMS - 6

Original table New table or list

PROJECT PRICE yiclds #

* Project:
Yields all
values for
selected
attributes —
Vertlcal PROJECT P_DESCRIPT and PRICE yields —
subset of a
table.

PROJECT P_CODE and PRICE yicldls Im—-
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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|
b 132445 32145 231 B 5152439887
1217782 Adares 32145 125 167 6153426778
1312243 Rakowski 34128 167 231 6152431124
1321242 Rodriguez 37134 125 333 3041234445
1542311 Smithson 37134 421

1657399 Vanloo 32145 23

CUS_CODE | CUS_LNAME [ CUS_ZIP | AGENT_CODE | AGENT_PHOME |
Adares 32145 125 6152439887
Rodriguez 37134 125 6152439857
Rakowski 34128 167 £153426778
Wialker 245 23 6152431124
Vanlog 245 |23 6152431124
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4. Business Telecommunications
System

St. Clements University 46

Telecommunications System

Facilitation of electronic communication

Telephone systems
Broadcast and cable TV
Radio, satellite, and local area networks

Internet

Analog or digital
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Corporate Telecommunications System

4 ; Telephone
Cell Service

Phones Provider
Telephone
System
I I I Internet
| Service Internet
Provider
Corporate
Web Site

E-
e = ..
e o o

Service
Wireless Maobile Wi-Fi

Provider
LAN E- a - Network
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Features of Contemporary
Telecommunications Systems - 1

Transmission Control Protocol/Internet Protocol (TCP/IP)
* Open suite of protocols for connectivity developed in 1970s

» Provides standards for breaking messages into packets,
routing them to destination addresses, and reassembling
them at end

* Allows for communication regardless of hardware/software
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Features of Contemporary
Telecommunications Systems - 2

TCP/IP: Four-Layer Reference Model

Computer M

Computer B

Application

Application

Transport Transport
| |
Internec Internec
MNeowork Neowork
Interface Interface
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Features of Contemporary
Telecommunications Systems — 3

TCP/IP: Four-Layer Reference Model

* Application layer: Communication between
applications and other layers

* Transport layer: Acknowledging and sequencing
packets to/from application

* Internet layer: Addressing, routing, packaging data
packets

* Network interface layer: Placing packets on and
receiving them from network medium
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Features of Contemporary
Telecommunications Systems — 4

Transmission Media - 1

Twisted wire

* Copper wire twisted in pairs

* Older analog transmission medium

» Can be used for digital signals

* Modems used for translating analog to digital

\

Cat 6,4 pr

Cat5,4pr
(Round filler)
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Features of Contemporary

Telecommunications Systems — 5
Transmission Media - 2
Coaxial cable:
* Insulated copper wire

* Faster, more interference-free than twisted pair
+ Difficult to install

A —

Conducting cone

Bralded shielding
c lét. gggheonts University 53

Features of Contemporary
Telecommunications Systems — 6
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 o
LED or laser diode /\ //"\\ /\Q\R?ewer is photodiode

Light source ‘ \ “ Silica core
N\ Cladding
Buffer

Features of Contemporary
Telecommunications Systems — 7

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

* At2.5 Gbps,itis
— equivalent to more than 3 hrs of TV per second
— 24,000 simultaneous phone calls
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Features of Contemporary
Telecommunications Systems — 8

Transmission Media - 5

CABLING LIFE CYCLE

' Software 1.5 years
’ LANS 2.5 years

- Intelligent WS 3.5 years

B ainramo 5.5 voars
CGCabling System 15 -25 years

St. Clements University
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Features of Contemporary
Telecommunications Systems — 9

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
SRS Intelligent  somrware
Cabling Workstation 54,

~2 to 5% 34,
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Features of Contemporary
Telecommunications Systems — 10

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
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Features of Contemporary
Telecommunications Systems — 11

Transmission Media — 8

Frequency ranges for communication media and devices

Radio Wave Microwave Infrared Visible  Ultra-  X-Ray Gamma and
Light violet Cosmic
1
10° 108 10" 07 10° | 04 10 | 10107 10 fi0® 00 | 102
AM UHF-
Radio T-V
" Cellular Rad:
Short- Phones e e
Wave . f Microwave | Controls|
Radio Mobile Satellite
. Daua
FMRadio | Newworks
and Cordless
VHE-TV Phones ‘Wireless|
Pagling Media
Devices
.
PCS . Fiber_
. Optics
WiFi
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Features of Contemporary
Telecommunications Systems — 12

Transmission Media — 9

» Satellite transmission system

/A S
o,
,/ NN
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Features of Contemporary
Telecommunications Systems — 13

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+ Thps
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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).
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Communications Networks - 2
Local Area Networks (LAN) -2

Internet/ g I
Other |

networks —_—

Router

Lt
Server
NOS
_!
<M
Printer
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Communications Networks - 3

Local Area Networks (LAN) -3

* In a client/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.
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Communications Networks - 4

Local Area Networks (LAN) — 4 Star Topology

* Ethernet is by far the most common .

* Star topology using Ethernet hubs
and/or switches .

» Use UTP cabling

» Relatively cheap, easy to install and
manage

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

St. Clements University

Hub/Switch
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Communications Networks - 5

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

Ethermnet
Hub % i

Hub Broadcasts Each Bit
Out All Other Ports
If A Is Transmitting,

B Must Wait to Transmit
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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
* Carrier Sense Multiple Access (CSMA)
— Only transmit if no other station is transmitting
— Otherwise, wait
* Collision Detection (CD)
— Iftwo 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
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Communications Networks - 8

Local Area Networks (LAN) — 8

5 20 [E C] [ CSMA/CD
7 REgR

O

Listen then transmit

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 Gbps 220 m 62.5 160

microns MHz-km
o omirrorsTey 71

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
i Link
Link Trunk Link
PCA g==3 PCB
- — 72




Communications Networks - 11

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

I Wired network

|

—

e T8

Internet S —

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
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Communications Networks - 13

Local Area Networks (LAN) — 13
Wireless LAN

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

* Jtinvolves at least 2 stations
* No backbone infrastructure
¢ Suitable for small area
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Communications Networks - 14

Local Area Networks
(LAN)-14

Wireless LAN

* Infrastructure mode:

- istributed System

* Wireless devices
communicate with
wired LAN via access
points (APs).
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Communications Networks - 16

Local Area Networks (LAN) — 16
Local Area Networks (LAN) — 15 » Wireless LAN Standard

Communications Networks - 15

Standard 802.11Db 802.11a 802.119
* WLAN-standards Frequency | 2.4 GHz | 5 GHz 2.4GHz
Band
Logistics, outdoor, Data rate 11 NMbps | 54 Mbps | 54 Mbps
Cash register,
RF-scanners, etc. Wi-Fi 1i e * Hot spot: Geographic location in which an access point provides
100 kbps 2mbps 80211 802.11b Malg secure QoS 20(1)I:/Ir;3p5 public Wi-Fi network service.
FHSS  DSIFH 2 Mbps 11 Mbps 54Mbps — Eg. Free PCCW Wi-Fi service in the HK International Airport
| | | | T

Y

85 95 96 97 98 99 00 01 02 03 04 05 06 07 08 Fras Airport-wide Wi-Fi Internet Access
from HKIA and PCCW

predecessor
WLAN
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Communications Networks - 18
Local Area Networks (LAN) — 18

Communications Networks - 17

Local Area Networks (LAN) — 17 Multi Path Reflections

What is 802.11n? O UEE e i

» New IEEE Standard under development ' /

« Uses MIMO radio technology as a basis - 33?53?:::’ ﬂ

 End result will be more “wire-like” performance : . Access

« Anywhere from 100Mbps to 600Mbps depending on % § point
implementation Terminal

* First standard to support both 2.4 GHz and 5 GHz

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”, W\ .
resulting in a distorted . \

reconstructed signal

Null Waves : Original signal and

reflected signals are 180 degrees | :
out of phase, cancelling eac , .

other out.

Causing drop outs.
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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
Data stream | Serial/ | Data stream

llel | " radio L Para_llel/ |
1 mavpr serial »
Rw

mapping | channel mapping
Tix H
MN
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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.
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Communications Networks - 22

Local Area Networks (LAN) — 22

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

N
Internet




Communications Networks - 23

Wide Area Networks - 1

* A WAN is a single 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
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Communications Networks - 24

Wide Area Networks — 2

WANSs 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)
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Communications Networks - 25

Wide Area Networks — 3
Leased Line Data Networks

Leased Line Data Metwork

£15eR
OC3 Leased Line Router “ﬂ

T3
Leased
Line

Leased Line Data
MNetworks Have a
Router at Each Site

56 kbps
Leasead
Line

87

Communications Networks - 26

Wide Area Networks — 4
WAN using Public Switched Data Networks

T B
= 1100

Public Switched Data
Network (PEDIT)

One Private
Line Access
Line per Site

Site C Stte D site E
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Communications Networks - 27

.
Wide Area Networks — 5
L ®
" = PCCW
o
About PCOW Global | Products & Services | hetwork & Technology | Customer Support | Contact Us Searct

Home / Froducts & Services / Enterprise Solutions

Products & Services Enterprise Solutions |

Enterprise Solutions .

1P Soltions Transform Your Business £ Print
Your busi needs icati luti that can keep up with you.

PCCW Global provides:

= Proven technology that ensures the highest service guality.

+ Fiber Solutions
+ Satellite Solutions

+ ATMFR
- - * An gdvanced netvork that offers reliable, worldwide connections.
* Veice Solutions = Experienced people who provide exceptional support

+ Value Added Services &

n Learn more about our solutions and see how they can help you manage your business.
Managed Services

+ Managed Applications

+ Ethernet Solutions IP Solutions ATMFR
Slobal Internst Access AT

Service Provider Solutions Lavyer 2 WPN Frame Relay
MPLS PP

Induztry Solutions
Voice Solutions

Fiber Solutions Woice Services

Irternational Managed Bandwicth Services

IEPL Value Added Services & Managed Services
Colocation

Satellite Solutions Slobal Audio Conferencing Services

BN hobile Service tanaoed Eqvipment Services

Broadband WEAT tanacged Security Services

Broadcast Service

6. The Internet

St. Clements University
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The Internet Revolution

The Internet

» Developed in the early 1960s by the U.S.
Department of Defense (DOD) as a need of national
security.

» Now grows to an international network of networks

— Universal technology platform: Any computer can
communicate with any other computer

— Since the introduction of World Wide Web and Web sites,
the population in the Internet has grown exponentially.
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Growth of the Internet

* ARPANET grew from 4 computers in 1969 to over

300,000 by 1990.

180
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Source: Internet Software Consor8tfilghesps/ivivspsise.org/)

92




Open Architecture Philosophy

Four key points:

* Independent networks should not require any
internal changes to be connected to the Internet.

» Packets that do not arrive at their destinations
must be retransmitted from their source network.

 The router computers do not retain information
about the packets they handle.

* No global control will exist over the network.
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Intranet and Extranet

Intranet

* LANs or WANSs that use TCP/IP protocol but do
not connect to sites outside the firm.

Extranet

» An intranet that allows selected outside parties to
connect.

Communicate and collaborate

* Access information

* Participate in discussions

* Supply information

» Exchange business transactions
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Commercialization of the Internet

Businesses quickly recognized profit-making
potential offered by a world-wide network of easy-to-
use computers.

Web page

— An HTML document

Web site

— A collection of linked Web pages with a common theme
Web Browser

— Software that lets users read HTML documents and move
from one HTML document to another through hypertext
link tags in each file.
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Hypertext and Links - 1

Hypertext Markup Language (HTML)
A standard language used on the Web

 HTML uses codes (tags) to tell the Web browser
software how to display text.

HTML anchor tag

* Enables Web designers to link HTML documents
to each other

Hypertext Links

* A link which points to another location in the
same or another HTML document
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Hypertext and Links - 2

| Gy ]

Legend:
= HTML File

= Anchor
File 3 = Link
File 4
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Uniform Resource Locators

Four-part addressing scheme that tells the Web
browser:

* Transfer protocol to use when transporting the file
* Domain name of computer on which file resides

» Pathname of folder or directory on computer on
which file resides

* Name of the file

protocol pathname

http://www.bso.org/tangle/perfs/index.html

domain name filename
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Main Elements of Web Browsers

 Title Bar, Scroll Bars, Status Bar, Menu Bar, Page Tab,

Home Button

Home button

Refresh button

nm_“'- M o UM sion an_ ]
MESN Vorme | by MSH | Hotmail | Search | Shoppeng | Maney | Peoplo & Chat

L ssmmy

Forward button
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< » IT% ot a o T eoches
i

+ Top 3 inleret plans v
NI Mobile el

Thank yhtng delghts
t

Web Search Engines

* Web pages that conduct searches of the Web to find words or
expressions you enter.
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7. Networked Applications

St. Clements University 101

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 I/O 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
P >
2.
HTTP Response

Client PC Webserver

]

HTML Document
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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
sendi Simple Mail Transfer Protocol =
I‘;""Mg:ﬁ (SMTP) is used to transmit mail RECE;W'TQ
) in real time to a user’s mail —val
Client : Client
server or between mail servers
Sender-initiated
St. Clements University 107

E-Mail - 5

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

St. Clements University 108




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!

St. Clements University 109

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

* 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

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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E-Mail - 10

Web-Based E-Mail Services - 2

E HTTP Request Message E

Client is Browser HTTP Response Message Server Program

Form 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

3.

Ongoing S
Client PC C 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 e Vwi:n

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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Mobile Enterprise

“Today, penetration within organizations that use
mobile applications is strong — on average, 22% of
the workforce uses mobile applications.”

* Forrester’s March 15, 2006 Topic Overview
“Enterprise Mobility”
Mobile Enterprise

— “The ability for an enterprise to connect and
control suppliers, partners, employees, assets,
products, and customers from any location.”

» Forrester’s March 15, 2006 Topic Overview “Enterprise
Mobility”
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What’s Driving Enterprises to Go Mobile?

* Increased competitive pressure as others start adopting
mobile technology.

* Opverall increased speed of business.

» Executives who have experienced mobility through a
wireless email device, such as a BlackBerry, are now
influencing departments to embrace mobility.

Broadband Wireless Nerworks...
Versatile Devices... P

Faster Processors....
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Generations of Mobile Networks

1G: basic mobile telephony

2G: mobile telephony for mass users
- regional roaming

2.5G: mobile internet services

3G:

- global roaming

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

Internet compatible

still/moving picture mail TV
\ Broadcasting

Mobile EC
Video clip download Ll "
with i-mode . International

Location

26G-36 Duadl information

network
service

New service deployment
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HSDPA -1

* High-Speed Downlink Packet Access (HSDPA) is
a 3G mobile telephony communications protocol.

* [t support services requiring instantaneous high
data rates in the downlink, e.g. Internet browsing,
video on demand, office application.

» Peak data rates 3-4 times higher than current 3G.

* Current HSDPA deployments support down-link
speeds of 1.8, 3.6, 7.2 and 14.4 Mbit/s.

* New terminals are required to take advantage of
HSDPA.

St. Clements University 121

HSDPA -2

j Higher bit rates: up to 14 Mbps peak rate
2 — 3 times improved system capacity

Quicker response time with interactive services
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Public Wi-F1 Service - 1
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Public Wi-F1 Service - 2

. E[?%Ff”‘mw@“ 4o R 3 1 L
i HSDPA - 3G # ief o -
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Management information system (MIS) - 1

* An MIS provides managers with information and
support for effective decision making, and provides

9 MIS Examples feedback on daily operations.

* Output, or reports, are usually generated through
accumulation of transaction processing data.

* MIS is an integrated collection of functional
information systems, each supporting particular
functional areas.

— Provides reports based on routine flow of data
— Assists in general control of the organization

St. Clements University 125 St. Clements University 126

Management information system (MIS) - 2 MIS for Competitive Advantage

An Organization’s
MIS * Provides support to managers as they work to
" Financtal achieve corporate goals.
1SH1ESS
EahSL T * Enables managers to compare results to established
Accounting | Drill down reports company goals and identify problem areas and
Tl’jallSEf‘i‘_iOll Databases MIS Exception reports Opportunities fOf imprOVement.
S o ‘ Demand reports
systems valid 2 Orts .
ystem L ::> ST — * Data may be made available from management
Marketing ¥ ato oTts . g .
MIS Scheduled reports information systems on a company’s intranet.
Business : :
‘ e — * Employees can use browsers and their PC to gain
o o Etc. access to the data.
data MIS
Extranet E
tc.
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Enterprise Resource Planning - 1
* One System -One Database — One Touch Updates

2

demand

forecast

&)

Sends pick to

warehouse
Adjusts inventory

Arranges D]:iﬁ ;

transportation Releases PO at
Reorder Point

|Repair Parts AK drops réquisiticn}

Updates configuration data Tracks carcass
St. Clements University 129

Arranges special
shipping equipment

Enterprise Resource Planning - 2

* An industry term for a broad set of business
process solutions supported by commercial
available multi-module software.

» Uses an integrated relational database system
to help manage the operations of an enterprise,
1.e. sales, planning, purchasing, maintenance,
inventory control, financials.

* ERP system integrates information and
business processes to enable information
entered once to be shared throughout the
organization.
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Enterprise Resource Planning - 3

* Shares common data and practices across the
enterprise

* Provides consistent real-time information for
decision making and performance measurement.
(Change of data in one part makes the changes in
whole system — coordination )

* Is a key enabler of Business Process Reengineering
(BPR), incorporating best practices

— Organization and standardization of business processes
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10. Management of MIS
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MIS Management - 1

* Managing the information systems and
technologies that support the modern business
processes of companies today is a major challenge
for both business and IT managers and
professionals.

* Failures in IT management can be reduced by the
involvement of business managers in IT
planning and management.
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MIS Management - 2

* Managing the joint development and
implementation of business/IT strategies.

— Led by the CEO and CIO

— Proposals are developed by business managers
and IT professionals for using I'T to support
the strategic business priorities of the
company.

— This is to ensure alignment of IT with strategic
business goals.
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MIS Management - 3

* Managing the development and implementation of
new business/IT applications and technologies.

— This is the primary responsibility of the CIO/CTO.

— This area of IT management involves managing the
processes for information systems development and
implementation.

— It also includes the responsibility for research into the
strategic business uses of new information
technologies.
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MIS Management - 4

» Managing the IT organization and the IT
infrastructure.

— The CIO and IT managers share responsibility for
managing the work of IT professionals who are typically
organized into a variety of project teams and other
organizational subunits.

— They are responsible for managing the IT infrastructure
of hardware, software, databases, telecommunications
networks, and other IT resources, which must be
acquired, operated, monitored, and maintained.
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MIS Management - 5

The business/IT planning process has three major
components:

+ Strategy Development — Developing e-business and e-
commerce strategies that support a company’s e-business
vision, use information technology to create innovative e-
business systems that focus on customer and business
value.

* Resource Management — Developing strategic plans for
managing or outsourcing a company’s IT resources,
including IS personnel, hardware, software, data, and
network resources.

* Technology Architecture — Making strategic IT choices
that reflect an information technology architecture
designed to support a company’s business/IT initiatives.
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MIS Management - 6

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 - 7

» 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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What Is an Information System?

* 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.

St. Clements University 5

Data and Information

Course

Class Result

Student: Chan Tai Man
Faculty. Business

Final Result

MIS

¢

Course

Student: Chow Wai Man
Faculty. Business

60%

Final Result

Information MIS

St. Clements University

85%

Information Technology (IT) &
Information System (IS)

e IT
— Application of technological knowledge for generating,
manipulating & communicating information
— Refers to technical aspect of an information system
- IS
— Manual / computer-based
— Assuming all IS are computer-based in this course
» Use computer hardware and software to process
and disseminate information

St. Clements University 7

What is Computer-based
Information Systems?

Control of System Performance

!

Input of
Data
Resources

Processing ~
Data "

Output of
Information
Products

!

Storage of Data Resources

St. Clements University




Components of Information Systems

.//‘
7 Information

\‘_\ Software System Hardware
\\ Resources

Networks

St. Clements University 9

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

St. Clements University 10

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

St. Clements University 11

2. Hardware and Software in
the Enterprise

St. Clements University 12




Common Compartments in an Office System

E Groupware

Software System

Office
System =
Word processing
System i

Desktop
Publishing

St. Clements University 13

Example of today’s work environment

» Three communication devices: PC, desk phone, mobile

« E-Mail
* VoiceMail

* Chat / inst messaging
* Colaboration

* Text messages

* VoiceMail
+ E-mail

« Calendar
+ Text messages

* Graphical messages

+ VoiceMail
» E-mail (TTS)
« Text and voice B
messages
(TTS)

St. Clements University 14

Computer Hardware and Information
Technology Infrastructure - 1

» Hardware components of a computer system

Secondary Storage
Communications * Magnetic disk
Devices « Optical disk
* Magnetic tape
Central
Processing Buses ::::::
Unit (CPU)
Output Devices
* Printers
+ Video display terminals
* Plotters
+ Audio output

St. Clements University 15

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

16




Computer Hardware and Information
Technology Infrastructure - 3

The Computer System
The Central Central Processing Unit (CPU) Primary Storage
Processing Unit (CPU)
I
- COHtrOlS Other parts Arithmetic-Logic Unit 5
of computer elies
+ Arithmetic-logic unit <0 N
— Performs principle < Q< Primary storage
logical/mathematic
al operations | |
| |
Control unit | Dva Bus !
. Address Bus
— Coordinates other Control Bus
parts, such as } } }
reading a stored Input Output Secondary
program Devices Devices Storage
St. Clements University 17

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 18

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

— Optical disk: CD-ROM, CD-RW, DVD

— Magnetic tape

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

St. Clements University 19

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, 10!2 bytes.
Petabyte: Approximately 1015 bytes.
Exabyte: Approximately 10'® bytes.

St. Clements University 20




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

—_— Tape Library
RAID

Computer Hardware and Information
Technology Infrastructure - 8

The Computer System
* Input Devices
— Keyboard and mouse
— Touch screen

RAID RAID . .o,
— Optical character recognition
cerver I I S — Magnetic ink character recognition (MICR)
H EE'.LEE.?E‘:IDI': ®L2IL5EPEF0R o L 23LSEPAS0. w i 23L5E 7AHOm
LAN — Pe?njbased input
— Digital scanner
il ClE Cln C C . ~ Audio input
Gnr Ve G v e — Radio-frequency identification (RFID)
St. Clements University 21 St. Clements University 22
Classifying Computers

Computer Hardware and Information
Technology Infrastructure - 9

The Computer System

* QOutput Devices
— Cathode-ray tube (CRT)
— LCD Panel
— Printers

— Audio output

St. Clements University 23

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

applications.

*  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 24




Types of Software

» 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 25

3. Database Management
Systems

St. Clements University
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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 files

Sales application programs

» Each program defines and manages its own data.

A File System

fiiq) mm EEE)

Parsonnel dept_ Aocoumlng dept.

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.

. 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
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File Systems - 3

(O8]

. Data dependence

4. Incompatible file formats

cannot easily access each others files.

9]

programs

St. Clements University

File structure is defined in the program code.

Programs are written in different languages, and so
. Fixed Queries/Proliferation of application

Programs are written to satisfy particular functions.

Any new requirement needs a new program.
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The Database Approach to Data Management - 1

 Shared collection of logically related data (and
a description of this data), designed to meet the
information needs of an organization.

» System catalog (metadata) provides
description of data to enable program—data
independence.

» Logically related data comprises entities,
attributes, and relationships of an
organization's information.

St. Clements University 30

The Database Approach to Data Management - 2

Data entry
and reports

Sales Sales :
application programs DBMS

and reports i+ File definitions

Contracts Contracts
application programs

St. Clements University

—

i PropertyForRent, PrivateOwner,
Data entry ‘/i/(;enl and Lease details et

31

The Database Approach to Data Management - 3

INTEGRATED
HUMAN RESOURCES
DATABASE
Employees
Name
Address
Social security number : S
Position Ll Personnel
Marital status : programs department
Payroll
Hours worked :
Pay rate Database | : Payroll
rest Ray pplicati Payroll
Fed tax programs department
State tax
Net pay
Benefits Benefits
Life insurance lication
Pension plan a::,gﬂms d Ber:tems .
Healthcare plan : epartmen
Retirement benefit
St. Clements University 32




DBMS Approach

Database Management System (DBMS)

» 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.

St. Clements University 33

How a DBMS Solves Problems of a
Traditional File Environment

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 34

Database Client-server Architecture

Database

Server
fwith DBMS)

St. Clements University 35

Disadvantages of DBMS

Complexity

Size

Cost of DBMS
Additional hardware costs
Cost of conversion
Performance

Higher impact of a failure
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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

37

Relational DBMS - 2

Attributes
Branch
P
branchNo | street city postcode
S B005 22 Deer Rd London SW1 4EH -
®< | BOO7 16 Argyll St | Aberdeen | AB2 3SU §
&2 B003 163 Main St | Glasgow | G11 9QX ks
B004 32 Manse Rd | Bristol | BS99 INZ 8
B002 56 Clover Dr | London NWI10 6EU
\
- Degree o

Relates data across tables based on common data element.
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Relational DBMS - 3

Columns (Attributes, Fields)

Table
(Relation)
Order_ Order Delivery Part_ Part_
MNumber Date Date MNumber Quantity
ORDER
1634 02/02/04 02/22/04 152 7
1635 02/12/04 02/28/04 137 3
1636 02/13/04 03/01/04 145 I
Part_ Part_ Unit_ Supplier_
Number Description Price Number
PART
137 Door latch 22.50 4058
145 Door handle 26.25 2038
150 Door seal 6.00 4058
152 Compressor 70.00 1125
Supplier Supplier_ Supplier_Address
Number Name
SUPPLIER
4058 CBM Inc. 44 Winslow, Gary, IN 44950
2038 Ace Inc. Rte. 101, Essex, N]J 07763
1125 Bryant Corp. |51 Elm, Rochester, NY 11349
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Relational DBMS - 4

Alternative terminology for relational model terms

Formal terms Alternative 1 Alternative 2

Relation Table File
Tuple Row Record
Attribute Column Field
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Relational DBMS - 5

Basic Operations in a Relational Database:
* Select: Creates subset of rows that meet specific criteria

Original table New table or list

Flashlight Flashlight

Lamp 2515 SELECT ALL will yield # 123457  Lamp 2515
Box Fan 10.99 123456 Box Fan 1099
Qv battery 1.92 213345  Ov battery 192
100vY bully 147 254467  100W bulb 1.47
Powerdril 3489 311452  Powerdrill 3499

P_CODE | P_DESCRIPT | PRICE

SELECT only PRICE less than 2.00 will yicld e [ 5 |7 av battery T2

254467 100w bulb 147

SELECT only P_CODE=311452 will yield —

St. Clements University

Relational DBMS - 6

Original table New table or list

* Project: [ [ [rice]
. Flashiight 2 . »

Yields all Lamp e e * | 2?;

Box Fan 1099 10.99

values for 9y bettery 192 | 12

1 d 100w buly 147 || 147

Se eCte Powwerdrill 3499 Ll 3499

attributes —

vertical PROJECT P_DESCRIPT and PRICE yields — ! "'Sii

[»]

Lamp 2515
subset of a | |Box Fan 10.89
| [9v battery 1.92
table. || 100w bu 147
|__|Powercr 34.99

- PRICE

PROJECT P_CODE and PRICE yields — ] o

|| 2515

| [yesdse 1099

| |213345 192

| |254467 147

|_[311452 3499

St. Clements University 42

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 |
TEZE  vaker 32145 231 B 5152439887
1217762 Adares 32145 125 167 6153426778
1312243 Rakowski 34129 167 231 6152431124
1321242 Rodriguez 37134 125 333 9041234445
1542311 Smithson 37134 421

1657399 Vanloo 345 23

CUS_CODE | CUS_LNAME | CUS_ZIP | AGENT_CODE | AGENT_PHOME |
Adares 32145 125 6152439887
Rodriguez 37134 125 6152439857
Rakowski 34128 167 §153426778
wialker 245 23 §152431124
Vanlog 245 23 6152431124
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4. Business Telecommunications
System
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Telecommunications System

Facilitation of electronic communication

Telephone systems
Broadcast and cable TV
Radio, satellite, and local area networks

Internet

Analog or digital

St. Clements University 45

Corporate Telecommunications System

4 \ Telephone
Cell Service
Phones ’ " Provider

Telephone
System

I I I Internet
| Service Internet

Provider

- . .

Corporate
Web Site -
a ol
E ol - Wireless
Internet
Service
‘ . Corporate ' Provider
Wired
= LAN -
Wireless Maobile Wi-Fi
LAN - - MNetwork
E - E = 46

Features of Contemporary
Telecommunications Systems - 1

Transmission Control Protocol/Internet Protocol (TCP/IP)
* Open suite of protocols for connectivity developed in 1970s

» Provides standards for breaking messages into packets,
routing them to destination addresses, and reassembling
them at end

» Allows for communication regardless of hardware/software

St. Clements University 47

Features of Contemporary
Telecommunications Systems - 2

TCP/IP: Four-Layer Reference Model

Computer A Computer B
Application Application
| |
Transport Transport
I |
Internec Internetc
| |
MNeowork Neowaork
Interface Interface

| | 48




Features of Contemporary
Telecommunications Systems — 3

TCP/IP: Four-Layer Reference Model

* Application layer: Communication between
applications and other layers

* Transport layer: Acknowledging and sequencing
packets to/from application

* Internet layer: Addressing, routing, packaging data
packets

* Network interface layer: Placing packets on and
receiving them from network medium

St. Clements University 49

Features of Contemporary
Telecommunications Systems — 4
Transmission Media - 1
Twisted wire
» Copper wire twisted in pairs
* Older analog transmission medium

* Can be used for digital signals
* Modems used for translating analog to digital

23
AN :‘Q =
SN = = N\
~ "‘-‘::__.\\ -
T ——uN ,/‘5"
Cat3,4pr . Cat :‘\c.:!\ wf / Cat 6,4 pr
/ (Round filler)
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Features of Contemporary
Telecommunications Systems — 5
Transmission Media - 2
Coaxial cable:
* Insulated copper wire
* Faster, more interference-free than twisted pair
+ Difficult to install

Bhagakh
Urmens bt GPYWAT, Teefioered

Conducting cone

Bralded shielding
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Features of Contemporary
Telecommunications Systems — 6

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
Transmitter is //\ Receiver is photodiode
LED or laser diode
Light source " Silica core
"Cladding

Buffer




Features of Contemporary
Telecommunications Systems — 7

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

* At 2.5 Gbps,itis
— equivalent to more than 3 hrs of TV per second
— 24,000 simultaneous phone calls
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Features of Contemporary
Telecommunications Systems — 8

Transmission Media - 5

CABLING LIFE CYCLE

' Software 1.5 years
’ LANS 2.5 years

- Intelligent WS 3.5 years

B 1:inirame 55 vears
Gabling System 15 - 25 years
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Features of Contemporary
Telecommunications Systems — 9

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

SRS Intelligent  soprware
Cabling Workstation 545,

~2 to 5% 34%,

55

Features of Contemporary
Telecommunications Systems — 10

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
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Features of Contemporary
Telecommunications Systems — 11

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" 07 107 | 10 105 | 10% 107 10 lig® 100 | o2
AM UHF-
Radio T_V
" Cellular Rad:
Short- Phones P e
Wave . f HMicrowave i Controls
Radio Mobile Sarellice
. Daua
FMRadio | Newworks
and Cordless
VHF-TV Phones ‘Wireless|
Pag'ing Media
Devices
.
PCS i
. Optics
WiFi
St. Clements University 57

Features of Contemporary
Telecommunications Systems — 12

Transmission Media — 9

* Satellite transmission system

St. Clements University 58

Features of Contemporary
Telecommunications Systems — 13

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+ Thps
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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 61

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

Internet/ . I
Other |
networks —_——
Router
t——
Server
NOS
_!
<M
Printer

St. Clements University
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Communications Networks - 3

Local Area Networks (LAN) -3

* In a client/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 63

Local Area Networks (LAN) — 4

Communications Networks - 4

Star Topology
Ethernet is by far the most common .

Star topology using Ethernet hubs
and/or switches .

Use UTP cabling

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 / i

AN

Hub Broadcasts Each Bit
Out All Other Ports

If A Is Transmitting,
B Must Wait to Transmit

e -
St. Clements University 65

Communications Networks - 6

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

Ethemet

Switch Sends Frame Out One Port
If A Is Transmitting to C,

B Can Transmit to D

Simultaneously
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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
* Carrier Sense Multiple Access (CSMA)
— Only transmit if no other station is transmitting
— Otherwise, wait
* Collision Detection (CD)
— Iftwo 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
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Communications Networks - &8

Local Area Networks (LAN) — 8

2@ g‘ é‘ gl CSMA/CD

Listen then transmit

Collision occurs

3 [ [ . . Broadcast jam signal

Devices back off
appropriate amount of
time, goes back to listen
then transmit and then
retransmit

St. Clements University 68




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 Gbps 220 m 62.5 160
microns MHz-km
oo omirrorsTey 69

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
i Link
Link Trunk Link
PCA (=3 PCBH
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Local Area Networks (LAN) — 11
An 802.11 Wireless LAN

i Wired network

| b
—

el

4

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
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Communications Networks - 13

Local Area Networks (LAN) — 13
Wireless LAN

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

* It involves at least 2 stations
* No backbone infrastructure
¢ Suitable for small area

St. Clements University
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Local Area Networks

Wireless LAN

Communications Networks - 14

(LAN) - 14 P istributed System

Infrastructure mode:

Wireless devices
communicate with
wired LAN via access
points (APs).
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Communications Networks - 15

Local Area Networks (LAN) — 15
* WLAN-standards

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

Wi-Fi 11i 11e y
100 kbps 2mbps  802.11 802.11b 11alg secyre QoS 2OOMT:-ps
FHSS DS/FH 2 Mbps 11 Mbps 54Mbps
| | | | —
85 95 96 97 98 99 00 01 02 03 04 05 06 07 08
predecessor
WLAN
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Communications Networks - 16

Local Area Networks (LAN) — 16
*  Wireless LAN Standard

Standard 802.11b 802.11a 802.119
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

=" Pocw’ e
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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
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Local Area Networks (LAN) — 18
Multi Path Reflections
Multipath Problem

Dominant
Reflector
i 4 *re

Dominant I X
5 Reflector . ....o-====""""" "l ﬂ
- R ganmsntt® -
__.--'_‘:_'.---‘_ sl e s Access
_sgieatineT Point
Mobile o 8 &
Terminal o -~
"“ o
Dominant
Reflector
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Local Area Networks (LAN) — 19
Multi Path Reflections

Oriﬂinal signal + reflections arrive .
at the receiver and are “added”, (1 W .
resulting in a distorted . \

reconstructed signal

Null Waves : Original signal and

reflected signals are 180 degrees | :
out of phase, cancelling eac J A

other out.

Causing drop outs.
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Local Area Networks (LAN) — 20
* MIMO (Multiple Input / Multiple Output)
» Sending signals on multiple Tx antennas

* Receiving signals on multiple Rx antennas

M antennas N anfemnas
Data st i | L Data stream
atastream  Serial/ | : \ Parallel/
» parallel radio serial »
mapping | channel mapping
T R
XX HMN vy
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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.
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Local Area Networks (LAN) — 22

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

N
/_—./
% Internet

Router Router

Switch

Communications Networks - 23

Wide Area Networks - 1

* A WAN is a single 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
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Wide Area Networks — 2
* WANS are characterized by high cost and low speeds.
* High cost per bit transmitted compared to LANSs.

* 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 84




Communications Networks - 25
Wide Area Networks — 3

Leased Line Data Networks

Leased Line Data Metwork

OC3 Leased Line

T3
Leased
Line

Leased Line Data
MNetworks Have a
Router at Each Site

56 kbps
Leasead
Line

85
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Wide Area Networks — 4
WAN using Public Switched Data Networks

Site B

]

::H.-_D

Public Switched Data
Network (PEDIT)

Cne Private
Line Access
Line per Site

Site C Site D Site E
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Communications Networks - 27
Source: HKBN
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Communications Networks - 28
Source: HKBN

EEE " CEBAR 42
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6. Networked Applications
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Application Architectures - 1

» An application architecture is the design decision
about which network host or hosts to use to do the
processing work in an application.

» Two type of application architecture:

— Terminal-Host System
— Client/Server Computing
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Application Architectures - 2

Terminal-Host System
* Applications and databases reside on the same host computer.
* User interacts with the application using a “dumb terminal”.

All Processing is done onthe host.
Host gets overloaded: slow response.
Extensive network traffic: expensive.

Direci Vi
Dumb re CO””E?cIr'on
Terminal T ——
Ty —
//‘ﬁ — Telephone — —— 1
= i Network 0 I
oL M Modem Modem ————
Host
Dumb
Terminal

Application Architectures - 3

» Applications and databases reside on specialized
host computers.

 Servers do most or all of the processing and
transmit the results to the client.

Client Server

Server Client Server
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Application Architectures - 4

Client/Server Computing

Client/Server Processing with Request-Response Cycle

E Request Message E

Client Program Response Message

Server Program

Does Light I/O 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 - 5

Web Page Browsing

Webserver
Browser 1. Application
HTTP Request
>
¢

2.
HTTP Response

2
Client PC Webserver

]

HTML Document
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Web Search Engines

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

AR\ GCoopdies S Wier o= ol e et Farpiloy e =3
ICtR R RSB E) BFEF ) dEEE ) TH ) #/ERhaD "
Orz - ©-H B & Omm fromx @ 3 % @ |
Hutk @) - &) http S www. google coms (= Eoe T = e
WAHOO! - @ - ["Hew Horizens" + “Ho QY demE - | [F) LFEhE - F >
Google |Glvns” + “Hong Kong” FEIE 4 ED - Ty @ g~ & Snaslc B
iGoogle | 2
Google
A% )
e afx

ME EA wE wEI e E .

“New Horizans" + "Hang Kaong” Egﬁi
[ Google 3838 ][ F ST EETA

@pFaEFm Od9zpm O TSI

> | 3 gg%gggg%ﬁ, Internet Expler=r DLEEERSIMLICSETATERDH A ERI+EALEESIME. *x

4] http:ffwww. gseogle. com/preferencesThl=zh—CH (1] 0 Internet

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

St. Clements University 98

E-Mail - 4

2.
SMTP
1. To Send
SMTP
To Send
Sender's Mail Receiver's Mail
Server Server
sendi Simple Mail Transfer Protocol =
I‘;""Mg:ﬁ (SMTP) is used to transmit mail RECE;W'TQ
) in real time to a user’s mail —val
Client : Client
server or between mail servers
Sender-initiated
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E-Mail - 5

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

* 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

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.

Gl wmsm cman

Bl . Bk
ﬁl‘bau! Gmail I XThEEL Google #s>
BEFRE Grmail

HEL Gmail MRS FIB 1 A

T BRI S A At :

FEG TR, NMSEMR TR .

FERALLE Google Talk PIEES g B0 B e
*. WAEEEETURTFREE Cmail O TS LRFREE
P BT, BESTE T, T 2
WESEL EF

FoiFih EFEHF
2%F Gmail




E-Mail - 10

Web-Based E-Mail Services - 2

E HTTP Request Message E

Client is Browser HTTP Response Message Server Program

Form 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

3.

Ongoing S
Client PC C 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 e Vwi:n

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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Mobile Enterprise Generations of Mobile Networks

* Mobile Enterprise

— “The ability for an enterprise to connect and 16: basic mobile telephony
control suppliers, partners, employees, assets, 2G: mobile telephony for mass users
products, and customers firom any location.” - regional roaming
» Forrester’s March 15, 2006 Topic Overview 2.5G: mobile internet services

“Enterprise Mobility”

36:

Broadband Wireless Networks. ..

- global roaming
Versatile Devices. ..

- enhanced mobile Internet services

Faster Processors....
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3G Services — To explore the non-voice Applications HSDPA
Internet compatible * High-Speed Downlink Packet Access (HSDPA) is
+ il P R a 3G mobile telephony communications protocol.
o \ . . .
E . : * It support services requiring instantaneous high
=4 | Video clip download lobile EC : data rates in the downlink, e.g. Internet browsing,
K | with i-mode ' j7ernaTiong video on demand, office application.
9 Location » Peak data rates 3-4 times higher than current 3G.
= 26-36 Dual information .
g network o | * Current HSDPA deployments support down-link
2 Service - speeds of 1.8, 3.6, 7.2 and 14.4 Mbit/s.
] = : . .
z o » New terminals are required to take advantage of
% HSDPA.

FY2003 FY2004
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Public Wi-Fi1 Service

lH}‘

o« S PIAMES I8 IR Y - Al = FISE
(Rl -] HSDPA - 3G 4 Hrevh i -

Wi-Fi- HSDPA- 3G

St. Clements University 114

PCCW NEXTGEN HSPA+ 21Mbps
BT EAT - 1
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PCCW NEXTGEN HSPA+ 21Mbps
TENHT BT - 2
« Evolved High Speed Packet Access, HSPA+)
Betbr, R T-BE N o E BRI 7.2Mbps ¥
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9. MIS Types
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Management information system (MIS) - 1

* An MIS provides managers with information and
support for effective decision making, and provides
feedback on daily operations.

* Output, or reports, are usually generated through
accumulation of transaction processing data.

* MIS is an integrated collection of functional
information systems, each supporting particular
functional areas.

— Provides reports based on routine flow of data
— Assists in general control of the organization
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Management information system (MIS) - 2

Business
transactions

Transaction
Processing
systems

Business
transactions

Databases

transactions

An Organization’s
MIS

Financial
MIS

Accounting
MIS

of
valid

Marketing
MIS

Human
Resources
MIS

of
external
data

Etc.

‘ Drill down reports

Exception reports

) ‘ Demand reports

Key-indicator reports

Scheduled reports

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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Major Types of Systems

Transaction Processing Systems (TPS)

Management Information Systems (MIS)

Decision Support Systems (DSS)

Executive Information Systems (EIS)
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Transaction Processing Systems (TPS)

» A Transaction Processing System (TPS) is a type of
information system that collects, stores, modifies and
retrieves the data transactions of an enterprise.

» In computer science, transaction processing is information
processing that is divided into individual, indivisible
operations, called transactions.

* Each transaction must succeed or fail as a complete unit; it
cannot remain in an intermediate state.

» Transaction processing allows multiple individual operations
to be linked together automatically as a single, indivisible
transaction.

» Transaction processing is designed to maintain a a database
in a known, consistent state.
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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

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 MIS

transactions

Accounting ‘ Drill down reports

Databases MIS Exception reports

of
valid ) ‘ Demand reports
transactions

Transaction
processing
gystems

Marketing Key-indicator reports
MIS

Scheduled reports

Business
transactions

iz Human

of
i Resources Etc.
external

data MIS

Etc.




Management information system (MIS) - 3

Major types of MIS Reports

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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Decision Support Systems (DSS) - 1

» Decision Support Systems (DSS) are a specific
class of computerized information system that
supports business and organizational decision-
making activities.

» A properly designed DSS is an interactive
software-based system intended to help decision
makers compile useful information from raw data,
documents, personal knowledge, and/or business
models to identify and solve problems and make
decisions.

St. Clements University 126

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.
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Executive Information Systems (EIS) - 1

* Information systems at the organization’s top level
of management.

* Designed to address unstructured decision making
through advanced graphics and communication but
easy to use.

* Information sources from both inside and outside of
the firm.
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Executive Information Systems (EIS) - 2

» Help minimize amount of information by giving key
figures where point to level of success / failure.

» E.g. possible success factors for sales manager:

Success area Factors Critical?
Business growth / % sales volume growth
Profitability % revenue growth

No new business proposals submitted

% revenue from new proposals C

% profit growth costfrevenue ratio C
Personnel % staff satisfied with management

% annual staff reviews by due date

To financial staff targets C
Head office reporting To financial branch targets and budgets C

% monthly reports on time
Market awareness To initiate market research programme
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How IS Support Marketing - 1

* Goal:

— To profitably attract and keep customers

— To induce retained customers becoming partners with
the business by creating, purchasing and improving
products and services

A customer-focused marketing process

» Using the Internet, intranets, and extranets to
establish two-transactions between a company and
its customers or potential customers
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How IS Support Marketing - 2

Marketing
Information
Systems
| | | |
: Customer
Interactive Sales Force Relationship Sales
Marketing Automation Management Management
| [ |
Market Advertising Product
Research and and Management
Forecasting Promotions
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How IS Support Production and Operation

Computer-integrated manufacturing (CIM)

Manufacturing Manufacturing Engineering
Resource Execution Systems
Planning Systems Systems

Production Shop Floor

Forecasting Scheduling Comg:t;;:uded
2 Production
[ Scheduling Shop Floor
g Material Control Computer-Aided
8 Requirements Engineering

Plannin
% 2 Machine Control
o Capacity
2 Planning Computer-Aided
= Process Planning
o Production
i Cost Control
)V)l)m xexaxexra
e

Computer-Integrated Manufacturing
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How IS Support Accounting

CS)?CI;S[ Billing »| Accounts | |  Cash —1 General Financial
p ing ‘ Receivable Recsipts Ledger Reperting
[ Cash Receipts and Disbur 1
T ion P ing Sy General Ledger
Ll Processing and
Reporting System
Sales Accounts | | Cash | porting Sy
Analysis Payable D
L
Sales Transaction
Processing System
Purchases Payroll
_';”'Ch”“_'g Payroll
ransaction Transaction
;rocessmg Processing
yetem Inventory | | Timekaepin System
Processing ping

How IS Support Human Resources

. Training & Compensation
Staffing Development _ Administration
) *‘Manpower ~Succession «Contract
Strategic | Planning planning costin
Systems |.Labor Force *Performance |

Tracking

appraisal plans|

«Salary forecast

I

I

] *Labor Cost *Training Compensation
Tactical Analysis effectiveness effectiveness
Systems *Turnover «Career *Benefits

Analysis matching Analysis
! ! I
*Recruitment | | -skill assessment *Payroll
Operational| .\, control
Systems E0LI0EE "Performance -Benefits
Y Planning evaluation . :
Administration
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How IS Support Finance
Financial
Information
Systems
‘ 10 f MIS
| | | | . Management of M1
Cash Investment Capital Financial
Management Management Budgeting Planning
- Forecast & - Manage short + Evaluate + Forecast
manage cash term & other risk/return of financial
position securities capital performance
expenditure & financing
needs
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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
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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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