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o The IS community, of all academic communities, should be the one that is an early

adopter of technology that holds the promise of being able to create a state-of-the-art

textbook.
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Learning objectives

¥ Define what broadly constitutes a ÒsystemÓ and an ÒinnovationÓ

¥ Describe examples of innovation

¥ Describe how one might strive to be a systems innovator

¥ Describe the benefits of innovation to society at-large
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Learning objectives

¥ Understand the differences between information systems and

information technology

¥ Be able to identify the fou r components of information systems

¥ Understand the relationships between the fou r components of

information systems

¥ Understand the reasons for ha ving an information system

¥ Be able to assess the value of information systems from the financial

as well as managerial points of view
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�� Why do you think the new reporting system failed? In other words, which of the four

components of the information systems failed to support the goal of the system?
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3. GAO report FGMSD-80-4, November 1979
4. Glass, Robert L. Software Runawaysand Computing Calamities.Prentice-Hall, 1998 and

1999.
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technologies that requires new architectures. The basic principles of this approach were

documented in an article by Barry Boehm, and illustrated by the following schematic which

gave the apt name ÒSpiral MethodologyÓ to the approach7.
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Learning objectives

¥ Understand why process management is important

¥ Be able to explain what a process is and the different types of processes

¥ State the difference between process orientation and other

organizational principles

¥ Understand the necessity of process modeling

¥ Be able to draw simple ePK-diagrams

¥ Be able to discuss the use software for process modeling

¥ Be able to name and briefly summarize some methods used for the

analysis of processes
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Definition Source

Repeated tasks that arise in the performance of an

assignment in different sectors of an enterprise.

They are the recu rring results of for an individual

task with

¥ measu rable input

¥ measu rable added value

¥ measu rable output

Fischer

(1993,

312)

A succession of tasks, activities, and performances

for the creation of products or services, which are

directly connected with one another and in their

sum determines the business management,

technical production, technical administration, and

financial success of the enterprise

Striening

(1988,

57)

A manual, partly automated, or fully automatic

business activity, which is performed following

definite rules and leads to a particular goal. A

business process creates, in this way, a valuable

result for the client.

Oberweis

(1997)

The content, timing, and natu ral sequencing of an

object necessary to complete a business

management function.

Vossen

and

Becker

(1996,

19)

Table 4.1: Definitions of a process
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Learning objectives

1. Define in general terms what is a methodology.

2. Describe the role of methodologies in information systems

3. Describe the main featu res of methodologies

4. Describe some of the challenges when adopting a methodology

5. Break down methodologies into its fundamental components

6. Assess methodologies using an evaluation framework.
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Hard methodology Soft methodology

Used to solve well-defined

problemsÑsimple problem

and solution is known.

Used to solve Ill-structu red

problemsÑworld problems

are complex, ambiguous

require novel solution

Focus on technical

perspectives, in terms of

solving the

Social constructivism,

humanistic, people views are

Table 5.1: Comparisons between hard and software methodologies
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Hard methodology Soft methodology

problem and controlling the

project. They are rational

and scientific based approach

important and joint solution

constructed

Focus on the final outcome-

reach a solution with

shortest route

The focus is on the process to

encou rage knowledge

Table 5.1: Comparisons between hard and software methodologies
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o Processes express the ÔprincipleÕ in the form of stages, steps, and tasks. The

processes expound the principles. They contain advice and recommendations on how

to proceed and complete deliverables using different techniques.

o Services: This component may include different formats, they may include detailed

documents to elucidate the ÔprocessÕ and ÔprincipleÕ expressed by practical examples,

case studies, illustration, guiding templates, documentations, etc. They contribute to

the understanding and learning of the user. Services may also include various tools to

assist user in completing processes or provide advice and assistance.
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Learning objectives

¥ Understand why social problems must be considered along with the

technical problems when implementing systems; understand the

dangers of ignoring social issues when implementing systems

¥ Discern different ways of adjusting to social issues when implementing

systems

¥ Be able to understand how ethics plays a role when implementing

systems, especially the difficultly in defining this issue

¥ Understand the significance and social/technical problems inherent in

storing and disseminating information

¥ Attain a general appreciation for the problems that emerge when

conducting change management

¥ Realize the roles people and company cultu res play when

implementing systems

¥ Appreciate a modern socio-technical problem (Knowledge Harvesting),

the challenges it presents, and some of the solutions that ha ve been

recommended
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knowledge is codified and divided into ÔlessonsÕ Ð the data collectors return to CALL

headquarters and review all of the compiled lessons. Through a process called the Ômurder

board,Õ the data collectors decide which lessons are thrown out and which are important

enough to be packaged for distribution (Chua, 255-256). Despite this exhaustive and

complete approach to organizing, the amount of work that must be done Ð in addition to

the lack of use of technology Ð to reach this point of completeness dramatically increases

the delay in getting harvested information to the target audience. This could pose a major

problem if the harvested knowledge is time- sensitive in the environment (who wants

obsolete information?) or within the target audience (what team wants knowledge that it

needed last week?).
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Table 6.1: Bridge building exercise
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Learning objectives

¥ Describe and quantify the improvement in electronic technology used

in information processing systems

¥ Describe and quantify the improvement in storage technology used in

information processing systems

¥ Describe and quantify the improvement in communication technology

used in information processing systems

¥ Describe and differentiate between the major software development

platforms: batch processing, time- sharing, personal computers, local

area networks and the Internet.

¥ Describe and give examples of the following modern, Internet-based

software categories: open sou rce, applications with user-supplied

content, composite applications, software as a service, mobile, portable

and location-aware applications, long tail applications, and

collaboration support applications.

¥ Describe impediments to innovation and the adoption of new

applications: limited communication and data center capacity, inequity

in access to information technology, organizations with vested

interests in the status quo, and concerns over privacy and secu rity.
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Prefix 1,02 4n
English

term
Approximate number

kilo 1 Thousand 1,000

mega 2 Million 1,000,000

giga 3 Billion 1,000,000,000
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Prefix 1,02 4n
English

term
Approximate number

tera 4 Trillion 1,000,000,000,000

peta 5 quadrillion 1,000,000,000,000,000

exa 6 Quintillion 1,000,000,000,000,000,0000

zetta 7 Sextillion 1,000,000,000,000,000,0000,000

yotta 8 Octillion 1,000,000,000,000,000,0000,000,000
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Decade Data Type

1950s Numeric

1960s Alphanumeric

1970s Text

1980s Images, speech

1990s Music, low-quality video

2000s High-quality video

Table 7.1: Commercial viability of data types
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Internet resou rce:
Listen to TCP/IP co-inventor Vint CerfÕs Stanford University

presentation on the Internet and its futu re.

In this historic video, CerfÕs collaborator Bob Kahn and other Internet

pioneers describe the architectu re and applications of their then
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Sidebar: Internet client options
The client-server model has moved from the LAN to the Internet.

Several client options are found on the Internet. The most common is

the Web browser. Early browser-based applications retrieved Web

pages with HTML (hypertext markup language) tags added to control

the formatting of the text and images. 18 Any computer, regardless of

its operating system, could use these applications, and very little skill

was required to add HTML tags.

However, the pages were largely static text and images. The next

generation of Web client could execute simple programs included in

Web pages, making dynamic beha vior like cascading menus and

buttons that changed appearance when clicked possible. These

programs are generally written in the Ja vaScript programming

language.

AJAX, asynchronous Ja vaScript and XML, uses Ja vaScript to download

content without displaying it while the user looks at a page. Consider

for example Google maps. While a user is looking at a portion of a

map, adjacent portions are downloaded and cached. When the user

scrolls the display, the adjacent portions are displayed immediately.

An applet is a program that is automatically downloaded and

executed when the user links to an HTML page that contains it.

Applets are useful when a fairly complex client program is needed for

an application. They are most commonly written in the Ja va

programming language.

A Web browser can be augmented using a plug-in like the

Macromedia Flash player, which enables you r Web browser to show

animations and movies. Once you install this plug-in, you r browser

will use it to play Flash movies from any Web site.

For complex tasks rich user interfaces and specialized server software

and databases, a Web browser may not suffice. In those cases, the

user must install a custom client program. That program, not a Web

18. For example, the tag <b> starts boldface text and the tag </b> ends it.
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browser, would be used to interact with the server. These

applications can be fast and complex, but the user must be able to

install them. Examples of Web sites that require custom clients

include Apple's iT unes client, Google Earth and Microsoft's Virtual

Earth 3D.
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Programmers typically write programs in a programming language. This is called the

source program. The source program is compiled (translated) into a machine-language

object program that the userÕs computer can execute.

Commercial software companies generally distribute only the object program along with a

license to use it on a single computer. The source program is a trade secret.

With open source software, source and object code are publicly available at no cost, and

programmers making modifications or improvements often feed them back to the

community.

While sharing of open source software dates back to the batch processing era, the practice

has thrived on the Internet platform. 20 The culture of the academic and research

community which developed the Internet was conducive to sharing. The Internet also

eliminated the cost of software distribution and enabled programmers to form a community

around an open source project and communicate with each other.

While the Internet is now open to commercial activity (it was not at first), open source

software is still widely used. Users may not realize it, but many Web sites, for example

Google or Yahoo, run on open source software. The Linux operating system is perhaps the

most significant open source program. Linux has undergone continuous improvement

since its launch, and is now found on everything from large mainframe computers to cell

phones.

In 1991, while he was a student in Finland, Linus Torvalds posted the first version of Linux

on the Internet. The email announcing its availability ends with the line ÒAny suggestions

are welcome, but I won't promise I'll implement them :-)Ó. In keeping with the last sentence

of his announcement, Torvalds has retained editorial control of Linux. This is typical of

20. SHARE, a users group for IBM computers was formed to share software in 1955. Software was distributed in card decks or on
9-inch tape reels.
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open source projects. One person is often in control, with a relatively small group of active

developers contributing significant upgrades and extensions. A greater number find and

correct errors. Some people do this as part of their work, others as a hobby.

Perhaps the greatest contribution of the open source community is not its software, but the

culture and organizational openness it engenders. Open source projects and management

techniques have spurred the need for applications that support collaboration and have

facilitated the creation of distributed organizations.

Internet resou rce:
Perspectives on Free and Open Sou rce Software, edited by Joseph

Feller, Brian Fitzgerald, Scott A. Hissam and Karim R. Lakhani, is an

excellent anthology on open sou rce software. There are 24 chapters

from a well-known group of authors on a wide variety of topics. You

can download the book from http://mitpress.mit.edu/catalog/item/

default.asp?ttype=2&tid=11216&mode=toc or pu rchase a printed copy.

Many open sou rce projects are coordinated through online

repositories like Sou rceforge. Sou rceforge hosts over 140,000 open

source projects. Project pages allow for downloads of sou rce and

object programs, documentation, bug reports, featu re requests, and

many facilities for enhancing communication among the

programmers.
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Sidebar: Using a Web service to add
audio to an application

I maintain a blog as a supplement to a cou rse I teach. The blog is at

http://cis471.blogspot.com/ , and, if you visit it, you will see a link at

the bottom of each post that reads listen to this article. In the right-

hand column, you will also notice a link reading Audio RSS Feed.

If you follow the first link, you will hear a slightly stilted sounding

woman reading the text of the article. The program that does this

text to speech conversion is quite complex and requires a fast

computer, but that complexity is hidden. A server at Talkr.com does

the conversion and the link to it required adding only one line of

HTML code to the blog template:

<a               href='http://www.talkr.com/app/

fetch.app?feed_id=25222&perma_link=<$BlogItemPermalinkURL$>'>Listen

to this article </a>.

Adding the Audio RSS feed converts the blog to a podcast. A user who

subscribes to the RSS feed automatically receives audio recordings of

articles when they are posted. Again, adding this complex featu re

required only a single line of HTML code in the blog template:

<a href="http://www.talkr.com/app/

cast_pods.app?feed_id=25222"> Audio RSS Feed</a>.

Adding these audio featu res brought the blog into compliance with

university regulations on accessibility by blind people. Doing so took

only a few minutes because of the simple API used by the service at

Talkr.com.
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Internet resou rces:
SalesForce.com was an early, successful vendor of software as a

service. Company founder Marc Benioff expects hosted software to

largely replace user-owned and operated software as networks
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spread and improve. Benioff feels hosted software levels the playing

field between large and small organizations by enabling them all to

use the same cheap, reliable programs. He also encou rages outside

programmers to use Salesforce.com tools to develop their own hosted

applications. He describes his vision in this conference presentation.

The University of Arizona has tu rned to Google for electronic mail,

and plans to use other Google services. ASU IT director Adrian

Sannier explains why he made that choice in this blog entry. Sannier

feels that consumer applications, not military or business, are now

driving innovation.
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Sales rank Percent of sales

>40,000 47.9%

>100,000 39.2%

>250,000 29.3%

Table 7.2: The long tail of Amazon book sales
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Internet resou rces
Chris Anderson has extended and popularized the notion of the long

tail, see:

¥ Anderson's initial long tail article

¥ Anderson long tail talk

¥ Long tail blog

¥ Anderson's long tail book

¥ Interview on the long tail and the way he wrote his book

¥ Review of the book
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Internet resou rces:
For a Web site devoted to GDSS, see http://www.dssresou rces.com/ .

A brief discussion of the applications of group decision support is

found at http://www.groupsystems.com/resou rces/custom/PDFs/

Gartner-web_conferencing_amplifies_d_138101.pdf.

For a brief history of GDSS, see http://dssresou rces.com/history/

dsshistory.html
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Internet resou rce:
Listen to Ray Ku rzweilÕs presentation of his view of exponential

improvement in technology and knowledge in a talk at the

Technology Entertainment and Design Conference.
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Internet resou rce
Bill MoyersÕ Public Broadcasting System documentary The Net at Risk

illustrates the conservative impact of organizations with vested

interest in the United States.
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Internet resou rce:
Podcasting pioneer Doug Kaye spoke about the value of free

information in a keynote presentation at the Portable Media Expo.

Kaye feels you maximize the value of content by making it free and

having no impediments (like registration or charging) to accessing it.

You can listen to this 3m 19s excerpt or the entire presentation.

Listen to Stanford Law Professor Larry LessigÕs presentation on the

history of US Copyright and Creative Commons. You can also read the

transcript.
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Learning objectives:

¥ Describe competing views of how decisions are made within

organizations

¥ Describe ways in which data may be used to improve decision making,

including:

¥ Controlling business processes

¥ Automating decision making

¥ Supporting complex decisions

¥ Augmenting knowledge
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=� Describe the data that is used as input to the information system. How is the data

obtained? How is it input into the system? How good is the data (e.g., using

characteristics such as accuracy, timeliness, completeness)? How expensive is it

to obtain the data?

>� How were the decision rules or algorithms that are used by the system

developed? By interviewing experts? By reviewing historical data?

?� What outputs (e.g., recommendations, decisions, actions) are generated by the

system? Does the system make decisions, provide recommendations, or both?

@� Does the company keep track of the outcomes of decisions made (or

recommended) by the system? If so, how?

A� Does the system get updated or modified (e.g., by updating the decision rules)?

If so, how?

B� In what ways does the system improve the efficiency and/or effectiveness of the

organization? Does the organization attempt to measure the impact of the

system? If so, how?
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�� Think of an organization that you are familiar with (e.g., a university, a bank, an online

retailer). Identify:

=� Two decisions that must be made on a regular basis which are highly structured,

and hence probably could be automated. Are these decisions currently

automated, or performed by humans? If they are not automated, how challenging

would it be to do so? Would it make sense to create a system (or systems) to

automate them? Consider issues such as how many people are currently used to

make the decisions, how much their salaries are, how long it takes them to make

decisions, etc.

>� Two decisions that are unstructured, and hence probably should not be

automated. Even if they are not automated, are there ways that an information

system could provide decision-makers with information that could help them

make the decisions? What information would help? Is it currently available to the

decision maker?
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Learning objectives

¥ Understand the concepts of data, information, and knowledge

¥ Understand the role that data management plays in achieving

efficiency in an organization

¥ Understand the issues involved in representing reality through data

modeling
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6A�SEHH�E@AJPEBU�OARAN=H�?=JKJE?=H�AT=ILHAO�DANA�PD=P�SEHH�>A�QOA@�PDNKQCDKQP�PDA

BKHHKSEJC�OA?PEKJO�KB�PDEO�?D=LPAN�PK�ATLH=EJ�@=P=�I=J=CAIAJP�?KJ?ALPO�=J@

PA?DJEMQAO��%=?D�AT=ILHA�NALNAOAJPO�OKIA�=OLA?P�KB�OKIA�NA=HEPU�=>KQP�SDE?D�EP�EO

?KIIKJ�PK�I=J=CA�@=P=��%=?D�KB�PDAOA�AT=ILHAO�>NEJCO�QJEMQA�?D=HHAJCAO�PK�@=P=

I=J=CAIAJP��%=?D�@KI=EJ�AT=ILHA�@AO?NELPEKJ�EO�CERAJ�DANA�=HKJC�SEPD�PDA

=>>NARE=PEKJ�PD=P�SEHH�>A�QOA@�PK�NABAN�PK�EP�EJ�PDA�R=NEKQO�AT=ILHA�EJ�PDEO�?D=LPAN�

o )2.A52?�:<;6A<?6;4��)�� ��3DEO�AT=ILHA�EJRKHRAO�PDA�NA?KN@EJC�KB�PAILAN=PQNA

=?NKOO�=�CAKCN=LDE?�NACEKJ�

o �<A<?�C256092�?246@A?.A6<;���($� ��3DEO�AT=ILHA�EJRKHRAO�NA?KN@EJC�HE?AJOA

EJBKNI=PEKJ�=>KQP�=HH�RADE?HAO�EJ�=�CAKCN=LDE?�NACEKJ�

o �6/?.?F�:.;.42:2;A����� ��3DEO�AT=ILHA�EJRKHRAO�PDA�PN=?GEJC�KB�HE>N=NU�>KKGO

PDNKQCD�PDA�LNK?AOOAO�KB�>KNNKSEJC�=J@�NAPQNJ�

o &?.6;�?2@2?C.A6<;@��&$���3DEO�EJRKHRAO�NA?KN@EJC�OA=P�NAOANR=PEKJO�BKN�PN=EJ�PNELO�

o �.;B3.0AB?6;4���� � ��3DEO�EJRKHRAO�PDA�PN=?GEJC�KB�L=NPO�PD=P�=NA�QOA@�PK

B=>NE?=PA�=�LNK@Q?P�

3DANA�=NA�I=JU�KPDAN�=NA�I=JU�KPDAN�AT=ILHAO�PD=P�?KQH@�>A�EJ?HQ@A@�DANA��3DA

NA=@AN�ODKQH@�>A�=>HA�PK�DKS�PDAOA�AT=ILHAO�?=J�>A�ATPAJ@A@�EJPK�KPDAN�@=P=

I=J=CAIAJP�@KI=EJO�

�	�
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!R=EH=>HA�QJ@AN#NA=PERA�#KIIKJO2D=NA!HEGA�����uJPANJ=PEKJ=H�+E?AJOA	DPPL���

?NA=PERA?KIIKJO�KNC�HE?AJOAO�>UO=�����
�

! 1.AB: EO�AEPDAN�=�I=PDAI=PE?=H�MQ=JPEPU��=�OAP�KB�OUI>KHO��KN�OKIA�?KI>EJ=PEKJ�KB

PDA�PSK�PD=P�EO�QOA@�PK�NALNAOAJP�=3.0A��$=PQI�EO�PDA�OEJCQH=N�KB�@=P=��&=?PO�PD=P�=NA

NALNAOAJPA@�>U�@=P=�I=U�>A�J=PQN=H�K>FA?PO�KN�LDAJKIAJ=��DQI=J@ANERA@�?KJ?ALPO�

KN�OKIA�?KI>EJ=PEKJ�KB�PDA�PSK��2ARAN=H�BQJ@=IAJP=H�EOOQAO�=NA�EJRKHRA@�EJ�QOEJC�=

@=PQI�EJ�@=P=�I=J=CAIAJP�

$29.A6<;@56=@��6D=P�NAH=PEKJODELO�ATEOP�>APSAAJ�=�@=PQI�=J@�KPDAN�@=P=�

o &KNI��uJ�SD=P�BKNI�IQOP�=�@=PQI�ATEOP�

o ,A=JEJC��6D=P�@KAO�=�@=PQI�=?PQ=HHU�IA=J�

&ENOP��PK�>A�QOABQH��=�@=PQI�EO�QOQ=HHU�I=J=CA@�EJ�NAH=PEKJ�PK�OKIA�KPDAN�@=P=��&KN

AT=ILHA��EP�EO�QOQ=HHU�JKP�QOABQH�PK�NA?KN@�=J@�I=J=CA�OKIAKJAlO�J=IA�KJHU��6A�=NA

IKNA�HEGAHU�EJPANAOPA@�EJ�PDA�NAH=PEKJODELO�>APSAAJ�PD=P�LANOKJ�i�=O�NALNAOAJPA@�>U

PDAEN�J=IA�i�=J@�KPDAN�@=P=��OQ?D�=O�PDAEN�=@@NAOO��PDAEN�PAHALDKJA�JQI>AN��KN

=JUPDEJC�AHOA�PD=P�EO�JA?AOO=NU�BKN�=�L=NPE?QH=N�OAP�KB�@=P=�I=J=CAIAJP�P=OGO�

2A?KJ@��PDA�BKNI�EJ�SDE?D�=�@=PQI�EO�LNAOAJPA@�?=NNEAO�=�HKP�KB�IA=JEJC��uJ�B=?P��EP�EO

KBPAJ�PDA�?=OA�PD=P�IKOP�PULAO�KB�@=P=�IQOP�>A�LNAOAJPA@�EJ�?ANP=EJ�BKNI=PO�EJ�KN@AN

PD=P�PDAU�=NA�QJ@ANOPKK@��2P=J@=N@�?KJRAJPEKJO�=NA�QOQ=HHU�@ARAHKLA@�BKN�PDA�REOQ=H

H=UKQP�KB�=�CERAJ�@=P=�PULA��#KJOE@AN�PDA�?KJRAJPEKJO�PD=P�=LLHU�PK�PDA�LNAOAJP=PEKJ�KB

PAHALDKJA�JQI>ANO��=@@NAOOAO��@=PAO�=J@�PEIAO��.JA�@Er?QHPU�EJ�I=J=CEJC�@=P=�EO

PD=P�I=JU�?KJRAJPEKJO�R=NU�>U�NACEKJ�=J@�?KQJPNU��&KN�AT=ILHA������DKQNO�L=OP�JKKJ

EO�NALNAOAJPA@�R=NEKQOHU�=O�m�����LIn��m�����n��KN�m���D���n�

3DEN@��SD=P�=�@=PQI�IECDP�IA=J�EO�PDA�PKLE?�KB�JATP�OA?PEKJ�

�*��)�� 	��

#QNNAJP�IA=OQNAIAJPO�@APANIEJA�PD=P�PDA�MQ=JPEPU�
	 EJ�PDA�#AHOEQO�O?=HA�NALNAOAJPO

PDA�PAILAN=PQNA�KQPOE@A�PDA�=QPDKNlO�SEJ@KS�=O�DA�SNEPAO�PDEO��3K�I=GA�OQNA�PD=P�PDEO

MQ=JPEPU�EO�QJ@ANOPKK@�PK�>A�=�PAILAN=PQNA�R=HQA�=J@�JKP�OKIAPDEJC�AHOA��SA�I=U

SEOD�PK�=@@�=�OUI>KH�EJ@E?=PEJC�PDA�QJEP�KB�IA=OQNA�PK�>A�@ACNAAO��3DA�k^l�OUI>KH�D=O

>A?KIA�?QOPKI=NU�BKN�PDEO��3DQO��SA�IECDP�D=RA�
	I ��&QNPDAN��EJ�=�SKNH@�SEPD

@EtANAJP�PAILAN=PQNA�O?=HAO��EP�EO�EILKNP=JP�PK�OLA?EBU�KJ�SDE?D�O?=HA�KQN�MQ=JPEPU�EO

PK�>A�EJPANLNAPA@��6A�SKQH@�?QOPKI=NEHU�=@@M��NPK�EJ@E?=PA�PDA�#AHOEQO�O?=HA��3DQO�

SA�D=RAM�
	I���N

3DA�@=PQI�
	I�� @KAO�JKP�I=GA�OAJOA�PK�QO�QJHAOO�SA�=NA�CERAJ�=�?KJPATP�OQ?D�=O�PDA

PEIA�=J@�HK?=PEKJ�KB�PDA�NA=@EJC��3DQO��SA�SEHH�HEGAHU�S=JP�PK�GAAL�PAILAN=PQNA�EJ

NAH=PEKJ�PK�=�JQI>AN�KB�KPDAN�@=P=�MQ=JPEPEAO�KN�OUI>KHO��.JA�NALNAOAJP=PEKJ�PD=P�SA

IECDP�NA?KN@�EO�PDA�BKHHKSEJC�CNKQLEJC�KB�@=P=���		��
��	�	���
� �@323@71B=<���
	I����

SDANA2/B3 =J@B7;3� 17BG�</;3��=J@�PDAB3;>3@/BC@3=NA�=HH�NALNAOAJPA@�PKCAPDAN��uJ

@=P=�I=J=CAIAJP��PDEO�PULA�KB�CNKQLEJC�EO�?=HHA@�=AB=92�

3DA�?D=N=?PANOMI��NSDAJ�LNAOAJPA@�PKCAPDAN�SEPD�=�JQIANE?�R=HQA�DAHL�QO

QJ@ANOP=J@�PD=P�PDA�@=PQI�
	 EO�=�PAILAN=PQNA�NA=@EJC��+EGASEOA��PDA�KPDAN
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?D=N=?PANO�LNAOAJP�EJ�PDA�PQLHA�DAHL�QO�NA=HEVA�PDA�@KI=EJO�PK�SDE?D�A=?D�KPDAN�@=PQI

>AHKJCO�2/B3�B7;3� 17BG��=J@53=5@/>671�1==@27</B3A�

#B2@A6<;�3<?�A52�?2.12?�

*6G�2=�E3�<332�B=�@3>@3A3<B�B63�17BG�7<�B63�4=@;�=4�7BA�</;3�E63<�E3�6/D3�7BA

>@317A353=5@/>671�1==@27</B3A�

�*���($� 	��

'KRANJIAJPO�D=RA�=�JAA@�PK�E@AJPEBU�IKPKN�RADE?HAO�KJ�PDAEN�NK=@O��3DEO�EO�JKNI=HHU

@KJA�>U�=OOECJEJC�PK�A=?D�RADE?HA�=�QJEMQA�E@AJPEpAN��=�QJEMQA�OAP�KB�OUI>KHO��!�IKPKN

RADE?HA�E@AJPEpAN�EO�=rTA@�PK�RADE?HAO�KJ�HE?AJOA�LH=PAO�i�EPO�LNAOAJP=PEKJ�BKNI=P�i�=J@

OPKNA@�SEPDEJ�OKIA�@=P=�I=J=CAIAJP�OUOPAIO�i�EPO�OPKN=CA�BKNI=P�i�=HKJC�SEPD�KPDAN

EJBKNI=PEKJ��OQ?D�=O�PDA�KSJAN��I=GA��=J@�IK@AH�KB�PDA�RADE?HA�

!�?KIIKJ�BKNI=P�EO � 1�1�1 � 2�2�2 � SDANA�1 NALNAOAJPO�=�OEJCHA�=HLD=>APE?=H

?D=N=?PAN�=J@�2 NALNAOAJPO�=�OEJCHA�@ECEP��2K�=J�AT=ILHA�HE?AJOA�LH=PA�?K@A�SKQH@�>A�

!"#����

!�?HA=N�L=PPANJ�KB�?D=N=?PANO�OAL=N=PA@�>U�OL=?AO�EO�LNAOAJP�EJ�PDA�LNAOAJP=PEKJ

BKNI=P�KB�KQN�HE?AJOA�LH=PA�O?DAI=�

#B2@A6<;@�3<?�A52�?2.12?�

�� Should the presentation format of a datum be the same as its storage format in an

information system?

�� What value does the space have in the presentation format?

��� R;3<?:.A6<;�.;1�:2.;6;4

!R=EH=>HA�QJ@AN#NA=PERA�#KIIKJO2D=NA!HEGA�����uJPANJ=PEKJ=H�+E?AJOA	DPPL���

?NA=PERA?KIIKJO�KNC�HE?AJOAO�>UO=�����
�

3DA�?KJ?ALP�KB1.A. EO�QOQ=HHU�@EOPEJCQEODA@�BNKI�PDA�?KJ?ALPO�KB6;3<?:.A6<; =J@

GJKSHA@CA��uB�=�@=PQI�EO�=�B=?P�=>KQP�PDA�NA=H�SKNH@��PDA:2.;6;4 PD=P�SA�@ANERA�BNKI

EP�EO6;3<?:.A6<; �

�*��)��
�

2KIA�@=P=�?=J�D=RA�K>FA?PERA�IA=JEJCO��.JA�K>FA?PERA�IA=JEJC�KB�
	I�� EO�PD=P�EP�EO

>AHKS�PDA�BNAAVEJC�LKEJP�KB�S=PAN�

$=P=�=NA�KBPAJ�CERAJ�OQ>FA?PERA�IA=JEJCO��!�OQ>FA?PERA�IA=JEJC�KB�
	I�� BKN�PDA

=QPDKN�EO�QOQ=HHU�PDA�BKHHKSEJC��mEPlO�?KH@�n�'ERAJ�PD=P�EP�EO�OQ>FA?PERA��PDEO�PAILAN=PQNA

NA=@EJC�?KQH@�>A�EJPANLNAPA@�@EtANAJPHU�>U�KPDAN�LAKLHA��uP�I=U�>A�?KJOE@ANA@�mS=NIn

>U�LAKLHA�SDK�HERA�EJ�?KH@AN�?HEIAO�

,A=JEJC�I=U�>A�?KJRAUA@�EJ�PDA�@=P=�BKNI=P�?KJRAJPEKJO�@ARAHKLA@�BKN�=�CERAJ�@=P=

PULA�

�*���($�
�

�		
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!QPDKNEPEAO�OQ?D�=O�PDA�LKHE?A�=J@�P=T�Kr?E=HO�?=J�@ANERA�IA=JEJC�BNKI�KQN�IKPKN

RADE?HA�E@AJPEpAN�@ALAJ@EJC�KJ�DKS�PDA�?K@AO�=NA�=OOECJA@��2QLLKOA�PDAN291@KB

?D=N=?PANO�=J@�JQI>ANO�=NA�A=?D�CERAJ�=�NKHA��3DAU�?KQH@�A=?D�>A�@AOECJ=PA@�PK

NALNAOAJP�OKIAPDEJC�OLA?Ep?�>AUKJ@�LNKRE@EJC�=�QJEMQA�E@AJPEpAN�BKN�=�RADE?HA��3DA

pNOP�pAH@�� 1�1�1 ��?KQH@�>A�QOA@�PK�NALNAOAJP�?EPEAO�KN�=NA=O�KB�PDA�LNKREJ?A��3DA

OA?KJ@�pAH@�� 2�2�2 ��?KQH@�>A�QOA@�PK�LNKRE@A�=�QJEMQA�JQI>AN�BKN�=�RADE?HA�SEPDEJ

=J�=NA=��2QLLKOA�=HH�RADE?HAO�SEPDEJ�PDA�PKSJ�KB�&NA@ANE?PKJ��-AS�"NQJOSE?G�=NA

=OOECJA@�R=HQAO�EJ�PDA�pNOP�pAH@�KB�PDAEN�HE?AJOAO�OP=NPEJC�SEPD�PDA�?D=N=?PANOK�%�L

%T=ILHAO�SKQH@�>A�

FRA 102

FRA 037

FRZ 321

3DQO��LAKLHA�SDK�GJKS�PDAOA�NKHAO�SKQH@�>A�=>HA�PK�@ANERA�OKIA�GJKSHA@CA�=>KQP

PDA�RADE?HAlO�LH=?A�KB�NACEOPN=PEKJ�>U�HKKGEJC�=P�PDA�pNOP�pAH@�

2KIAPEIAO�EP�EO�JA?AOO=NU�PK�@EOPEJCQEOD�KJA�IA=JEJC�BNKI�=JKPDAN��uJ�KPDAN�SKN@O�

SA�I=U�SEOD�PK�NALNAOAJP�OQ?D�@EOPEJ?PEKJO�EJ�PDA�@=P=�PDAIOAHRAO��3DEO�@=P=�IK@AHEJC

LNK>HAI�DAHLO�CERA�QO�=�L=NPE=H�QJ@ANOP=J@EJC�KB�SD=P�GJKSHA@CA�EO�

�*��)����

uB�PDA�=QPDKN�PDEJGO�PD=P�
	I�� EO�?KH@��SD=P�=>KQP��I���=@��

I��� 6A�?=J�IA=OQNA�PDA

JQIANE?�@EtANAJ?AO�>APSAAJ�PDAOA�MQ=JPEPEAO��uJ�=�@=P=�I=J=CAIAJP�OUOPAI�

DKSARAN��EP�I=U�>A�JA?AOO=NU�PK�@ApJA�SD=P�m?KH@n�IA=JO�EJ�=�CERAJ�?KJPATP��uJ�PDEO

?=OA��SA�IECDP�@ApJA�PDA�BKHHKSEJC?B92EJ�KQN�@=P=�I=J=CAIAJP�OUOPAI�PK�AOP=>HEOD

PDA�IA=JEJC�KB�?KH@�

IF temperature <= 0  ¡ C THEN cold = true;

��� �;<D92142

!R=EH=>HA�QJ@AN#NA=PERA�#KIIKJO2D=NA!HEGA�����uJPANJ=PEKJ=H�+E?AJOA	DPPL���

?NA=PERA?KIIKJO�KNC�HE?AJOAO�>UO=�����
�

�;<D92142 ?KJOPEPQPAO�=J�=@@EPEKJ=H�HARAH�KB�IA=JEJC�PD=P�SA�@ANERA�BNKI

EJBKNI=PEKJ�PDNKQCD�OKIA�LNK?AOO��2KIAPEIAO�PDEO�LNK?AOO�EO�K>OANR=PEKJ=H��6D=P

D=LLAJO�SDAJ�EP�CAPO�?KH@��2KIAPEIAO�EP�EO�?KILQP=PEKJ=H�SDANA�@=P=�=NA�LNK?AOOA@

PK�=NNERA�=P�PDA�DECDAN�HARAH�KB�IA=JEJC�PD=P�NALNAOAJPO�GJKSHA@CA��$=P=�SDAJ

EJPANLNAPA@�SEPDEJ�=�?ANP=EJ�?KJPATP�UEAH@O�EJBKNI=PEKJ�D=REJC�IA=JEJC��uJBKNI=PEKJ

SDAJ�=LLHEA@�SEPDEJ�=�?ANP=EJ�?KJPATP�UEAH@O�GJKSHA@CA��!�IKNA�EILKNP=JP�?KILKJAJP

EJ�PDA�?KJ?ALP�KB�GJKSHA@CA�EO�PD=P�EP�=HOK�NALNAOAJPO�DKS�SA�=LLHU�PDA�EJBKNI=PEKJ

?KJP=EJA@�SEPDEJ�EP�

�*��)����

,A=JEJCO�KB�@=P=�D=RA�EIL=?PO�KJ�DKS�=J�KNC=JEV=PEKJ�NQJO��3DEO�EO�=J�ATPAJOEKJ�KB

EJBKNI=PEKJ�PK�GJKSHA@CA��/AKLHA�SDK�I=J=CA�=EN?N=BP��BKN�AT=ILHA��SEHH�>A

Chapter 9 �	


http://creativecommons.org/licenses/by-sa/4.0/
http://creativecommons.org/licenses/by-sa/4.0/
http://creativecommons.org/licenses/by-sa/4.0/


?KJ?ANJA@�SEPD�PDA�EIL=?P�KB�?KH@�SA=PDAN�KJ�EPO�qAAP��.>OANR=PEKJ=H�GJKSHA@CA�KB

PDA�?KH@�PKH@�AJCEJAANO�HKJC�=CK�PD=P�E?A�?=J�>QEH@�QL�KJ�=J�=ENLH=JA�NA@Q?EJC

=ANK@UJ=IE?�HEBP�=J@�LKPAJPE=HHU�EILA@EJC�PDA�LANBKNI=J?A�KB�EPO�?KJPNKH�OQNB=?AO��uJ

ATPNAIA�?=OAO��PDEO�?=J�D=RA�@EO=OPNKQO�?KJOAMQAJ?AO��(ANA�SA�OAA�PD=P�DKS�SA

I=J=CA�@=P=�?=J�OKIAPEIAO�D=RA�HEBA?NEPE?=Himplications.

3DQO��SA�=NA�?KILAHHA@�PK�PN=JOBKNI�PDEO�PULA�KB�GJKSHA@CA�EJPK�=�?KILQP=PEKJ=H

?KJPATP�=O�PDA�BKHHKSEJC�OAP�KB�NQHAO�ATPAJ@A@�BNKI�KQN�H=OP�AT=ILHA�

IF temperature <= 0  ¡ C THEN cold = true;

IF cold == true THEN notify ground crew to de-ice aircraft.

"U�PDEO�LKEJP�EJ�PDA�PATP�EP�EO�?HA=N�PD=P�NALNAOAJPEJC�NA=HEPU�i�B=?PO��EJBKNI=PEKJ��=J@

GJKSHA@CA�i�?=J�>A�PNE?GU��3DEO�EO�PDA�PKLE?�KB�PDA�JATP�OA?PEKJ�

��� �.A.�C2?@B@�$2.96AF

!R=EH=>HA�QJ@AN#NA=PERA�#KIIKJO2D=NA!HEGA�����uJPANJ=PEKJ=H�+E?AJOA	DPPL���

?NA=PERA?KIIKJO�KNC�HE?AJOAO�>UO=�����
�

ÒDie Welt is durch die Tatsachen bestimmt und dadu rch, dass es alle Tatsachen sind.Ó

:3DA�SKNH@�EO�@APANIEJA@�>U�PDA�B=?PO��=J@�>U�PDAOA�>ACEJ�=HH�PDA�B=?PO�;�	[����


+Q@SEC�6EPPCAJOPAEJ��=57A163�#67:=A=>67A163��06/<2:C<5

6A�OP=PA@�A=NHEAN�PD=P�NALNAOAJPEJC�NA=HEPU�EO�=J�EJPN=?P=>HA�LNK>HAI��3DANA�=NA�PKK

I=JU�@=P=�PULAO�=J@�NAH=PEKJODELO�PD=P�IQOP�>A�E@AJPEpA@�=J@�IK@AHA@��=J@�OKIA

IAPDK@�BKN�?KJPEJQKQOHU�?KHHA?PEJC�=HH�KB�PDA�@=P=�=>KQP�NA=HEPU�SKQH@�D=RA�PK�>A

EILHAIAJPA@��&QNPDAN��NA=HEPU�?D=JCAO�=J@�OK�=JU�NALNAOAJP=PEKJ�KB�EP�SKQH@�=HOK�D=RA

PK�>A�?D=JCA@��!J�ARAJ�PNE?GEAN�LDEHKOKLDE?=H�EOOQA�EO�PDA�NA?QNOERA�NA=HEPU�PD=P�PDA�@=P=

I=J=CAIAJP�LNK?AOO�EPOAHB�SKQH@�=HOK�>A�=�L=NP�KB�NA=HEPU�=J@��PDQO��EP�PKK�SKQH@�D=RA

PK�>A�NA?KN@A@�=J@�I=J=CA@�

3DQO��KJA�?=J�KJHU�DKLA�PK�NALNAOAJP�OKIA�NAH=PERAHU�OEILHA�=OLA?P�KB�NA=HEPU��3DEO�?=J

OPEHH�>A�=�?D=HHAJCA�=O�SA�D=RA�>ACQJ�PK�OAA��,KNA�OLA?Ep?=HHU��PDEO�?D=HHAJCA�?=J�>A

@A?KILKOA@�=J@�?H=OOEpA@�EJPK�=�JQI>AN�KB�@EtANAJP�LNK>HAIO��EJ?HQ@EJC��>QP�JKP
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:=<57BC23��B3;>3@/BC@3��1ALNAOAJPEJC�&NA@ANE?PKJ�?EPU�?AJPNA�	��I���L�* 
�=J@

&NA@ANE?PKJ�=ENLKNP�	��I 
	L�* 
��SA�SKQH@�PDAJ�NA?KN@�PDA�NA=@EJCO�OQ?D�=O�

<2006-12-04 07:31, Fredericton, 45¡ 52Õ N, 66¡ 32Õ W, 5¡ C>

<2006-12-04 07:31, Fredericton, 45¡ 52Õ N, 66¡ 10Õ W, 0¡ C>

&KN�PDA�O=IA2/B3�B7;3R=HQA��SA�JKS�D=RA�PSK�NA=@EJCO��KJA�BKN�PDA�?EPU�?AJPNA�=J@

PDA�KPDAN�BKN�PDA�=ENLKNP��SDE?D�EO�PK�PDA�SAOP�KB�PDA�?EPU�?AJPNA�

6KQH@�PDEO�OQr?A��(KS�SKQH@�PDA�=RAN=CA�LANOKJ�GJKS�SDE?D�NA=@EJC�EO�BKN�PDA

=ENLKNP�=J@�SDE?D�KJA�EO�BKN�PDA�?EPU�?AJPNA��-KP�I=JU�LAKLHA�IAIKNEVA�CAKCN=LDE?

?KKN@EJ=PAO�EJ�PDA�BKNI�KB�H=PEPQ@A�=J@�HKJCEPQ@A��3DQO��SA�IQOP�pJ@�=JKPDAN�S=U�PK

@EO?NEIEJ=PA�>APSAAJ�HK?=PEKJO�

6A�LNK>=>HU�ODKQH@�NAP=EJ�PDA�?KKN@EJ=PAO��DKSARAN��>A?=QOA�EJ�=RE=PEKJ�=J@�KPDAN

=LLHE?=PEKJ�@KI=EJO�PDAU�?KQH@�>A�EILKNP=JP��.JA�=LLNK=?D�EO�PK�?D=JCA�PDA�NKHA�KB

PDA�OA?KJ@N291EJ�KQN�O?DAIA��6A�?KQH@�I=GA�EPO�NKHA�IKNA�CAJAN=H�EJ�CAKCN=LDE?

PANIO�>U�?=HHEJC�EP:=1/B7=<�</;3 ��5=HQAO�EJ�PDEO�pAH@�SEHH�JKS�>A�QJ@ANOPKK@�PK�EJ@E?=PA

PDA�J=IAO�KB�=JU�PULA�KB�CAKCN=LDE?�AJPEPU�i�=P�HA=OP�CAKCN=LDE?�AJPEPEAO�PD=P�=NA

@AAIA@�EILKNP=JP�EJ�PDEO�=LLHE?=PEKJ�@KI=EJ�

3DQO��SA�?KQH@�I=GA�QOA�KB�J=IAO�PK�OQ?D�=O�m&NA@ANE?PKJ�#EPU�#AJPNAn�=J@

m&NA@ANE?PKJ�!ENLKNPn�EJ�OPKNEJC�PAILAN=PQNA�NA=@EJCO��3DEO�SKQH@�CERA�QO�PDA

BKHHKSEJC�

�
�



<2006-12-04 07:31, Fredericton City Centre,

45¡ 52Õ N, 66¡ 32Õ W, 5¡ C>

<2006-12-04 07:31, Fredericton Airport,

45¡ 52Õ N, 66¡ 10Õ W, 0¡ C>

6KQH@�PDEO�OQr?A��3A?DJE?=HHU��EP�IECDP�SKNG��3DA�CAKCN=LDE?�?KKN@EJ=PAO�=NA�HEGAHU�PK

>A�=OOK?E=PA@�SEPD�KJHU�KJA�CAKCN=LDE?�J=IA��uB�m&NA@ANE?PKJ�#EPU�#AJPNAn�=J@

m&NA@ANE?PKJ�#EPU�(=HHn�AtA?PERAHU�OD=NA�PDA�O=IA�CAKCN=LDE?�?KKN@EJ=PAO�	�I���L�!�

��I���L�* 
��>QP�SA�S=JP�PK�=HHKS�QOANO�PK�>A�=>HA�NABAN�PK�AEPDAN�KJA�EJ�HKKGEJC�BKN

PAILAN=PQNA�NA=@EJCO�=J@�=OOQIEJC�SA�NA?KN@�@=P=�QOEJC�>KPD�HK?=PEKJ�J=IAO��PDAU

?KQH@�OPEHH�@EOPEJCQEOD�>APSAAJ�PDA�PSK�NA=@EJCO�>U�PDA�HK?=PEKJ�J=IA��!�IKNA

?KIIKJ�LNK>HAI��DKSARAN��EO�BKN�PDA�O=IA�J=IA�PK�NABAN�PK�IQHPELHA�AJPEPEAO�

L=NPE?QH=NHU�?EPEAO�=J@�LAKLHA�

6D=P�EB�SA�IA=OQNA�@=P=�BKN�PDA�?EPU�KB�!H>=JU�=J@�EPO�=ENLKNP��3DANA�=NA�=P�HA=OP�PSK

?EPEAO�J=IA@�!H>=JU�EJ�-KNPD�!IANE?=��!H>=JU��-AS�8KNG�	����������������� 
�=J@

!H>=JU��'AKNCE=�	�
�����������
���� 
��3DQO��SA�IECDP�>A�B=?A@�SEPD�

<2006-12-04 07:31, Albany City Centre,

42.6525, -73.75667, 14¡ C>

<2006-12-04 07:31, Albany Airport,

42.74806, -73.80278, 14¡ C>

<2006-12-04 07:31, Albany City Centre,

31.57833, -84.15583, 37¡ C>

<2006-12-04 07:31, Albany Airport,

31.53528, -84.19444, 37¡ C>

6A�?KQH@�=@@NAOO�PDEO�LNK>HAI�EJ�OARAN=H�S=UO��/AND=LO�SA�?KQH@�=@@�IKNA�=PPNE>QPAO

PK�OLA?EBU�HK?=PEKJO��OQ?D�=O�?KQJPNU��OP=PA�KN�LNKREJ?A��KN�?KQJPU��3DA�LNK>HAI�EO�PD=P

@EtANAJP�HK?=PEKJ�J=IA�SKQH@�NAMQENA�@EtANAJP�?KI>EJ=PEKJO�KB�OQ?D�HK?=PEKJ�J=IAO�

!OOECJEJC�E@AJPEPEAO�PK�AJPEPEAO�EO�KBPAJ�JA?AOO=NU�BKN�@=P=�IK@AHEJC��>QP�EP�EO�KBPAJ�JKP

OQr?EAJP��3K�>A�QOABQH��=J�E@AJPEPU�IQOP�=HOK�>AB;6>B2 �

��	��	 ';6>B2;2@@

!R=EH=>HA�QJ@AN#NA=PERA�#KIIKJO2D=NA!HEGA�����uJPANJ=PEKJ=H�+E?AJOA	DPPL���

?NA=PERA?KIIKJO�KNC�HE?AJOAO�>UO=�����
�

3DA�=OOECJIAJP�KB�QJEMQA�E@AJPEpANO�PK�AJPEPEAO�EO�KBPAJ�PDA�E@A=H�S=U�KB�@EOPEJCQEODEJC

KJA�AJPEPU�BNKI�=JKPDAN��3DANA�=NA�OARAN=H�S=UO�PK�?NA=PA�=�QJEMQA�E@AJPEpAN��.JA�S=U

PK�?NA=PA�QJEMQA�E@AJPEpANO�EO�PK�QOA�=�?KI>EJ=PEKJ�KB�ATEOPEJC�=PPNE>QPAO�SDKOA�@=P=

R=HQAO��P=GAJ�PKCAPDAN��=NA�?ANP=EJ�PK�>A�QJEMQA�SEPDEJ�=�CERAJ�@=P=�I=J=CAIAJP

?KJPATP�

�*��)����
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3DA�=LLNK=?D�PD=P�SA�D=RA�QOA@�PK�QJEMQAHU�E@AJPEBU�HK?=PEKJO�BKN�PAILAN=PQNA

NA=@EJCO�D=O�>AAJ�PK�?KI>EJA�HK?=PEKJ�J=IAO�SEPD�CAKCN=LDE?�?KKN@EJ=PAO��6DEHA

PA?DJE?=HHU�OQr?EAJP��SA�O=S�PD=P�EP�S=O�HAOO�PD=J�E@A=H�EJ�PANIO�KBB@./696AF��4OANO

SKQH@�>A�=>HA�PK�@EOPEJCQEOD�>APSAAJ�E@AJPE?=H�HK?=PEKJ�J=IAO�	A�C��!H>=JU�#EPU�#AJPNA


QOEJC�PDA�?KKN@EJ=PAO��SDE?D�SKQH@�D=RA�PK�>A�@EtANAJP��DKSARAN��?KKN@EJ=PAO�SKQH@

JKP�>A�PDA�IKOP�EJPQEPERA�PULA�KB�@=P=�BKN�IQOP�QOANO�

�*��&$�	�

2QLLKOA�SA�=NA�@AOECJEJC�=�@=P=�I=J=CAIAJP�OUOPAI�PK�D=J@HA�PN=EJ�NAOANR=PEKJO�

.JA�@=P=�IK@AHEJC�P=OG�SKQH@�>A�PK�NALNAOAJP�PDA�PN=EJO��6D=P�SA�IA=J�>U�mPN=EJOn�EJ

PDEO�?KJPATP�SEHH�@APANIEJA�SD=P�?KI>EJ=PEKJ�KB�=PPNE>QPAO�IECDP�>A�=�OQEP=>HA�QJEMQA

E@AJPEpAN�

2QLLKOA�SA�P=GA�mPN=EJn�PK�IA=J�=�NKQPA�>APSAAJ�=J�KNECEJ�=J@�=�@AOPEJ=PEKJ��uJ�PDEO

?=OA��SA�?KQH@�=?DEARA�QJEMQAJAOO�>U�?KI>EJEJC�=PPNE>QPA�R=HQAO�BKN=@757<=J@

23AB7</B7=<��3DEO�=OOQIAO�PD=P�KQN�PN=EJ�JAPSKNG�@KAO�JKP�D=RA�@QLHE?=PA�?EPU�J=IAO��!

O?DAI=�OQEP=>HA�BKN�QJEMQAHU�E@AJPEBUEJC�PN=EJ�NKQPAO�IECDP�>A�PDA�BKHHKSEJC�B@/7<A

�=@757<��23AB7</B7=<��-KPA��PDA�QOA�KB�>KH@�SEPDEJ�=�O?DAI=�EJ@E?=PAO�PDA�=PPNE>QPAO�PD=P

I=GA�QL�=�QJEMQA�E@AJPEpAN�KN�GAU��3DA�BKHHKSEJC�EO�=J�AT=ILHA�@=P=�?KHHA?PEKJ�PD=P

BKHHKSO�PDEO�O?DAI=�

<MontrŽal, Halifax>

<Halifax, MontrŽal>

<MontrŽal, Ottawa>

<Ottawa, MontrŽal>

-KPA��PD=P�PDEO�O?DAI=�D=O�PDA�=@R=JP=CA�KB�UEAH@EJC�=�QJEMQA�E@AJPEPU�BKN�NA?ELNK?=H

NKQPAO��&KN�AT=ILHA�� =<B@J/:���/:74/F�� � ���/:74/F�� =<B@J/:� =J@� =<B@J/:��"BB/E/�

� ��"BB/E/�� =<B@J/:� �

6D=P�EB�KQN�PN=EJ�OANRE?A�KtANO�IQHPELHA�PNELO�KJ�PDA�O=IA�NKQPA��&KN�AT=ILHA��PDANA

=NA�=P�HA=OP�PSK� =<B@J/:��"BB/E/� PNELO�A=?D�@=U��EJ�>KPD�@ENA?PEKJO��uJ�PDEO�?=OA�

=@757<=J@23AB7</B7=<SKQH@�JKP�CQ=N=JPAA�QJEMQAJAOO��3DA�?KJ@EPEKJ�PD=P�LNARAJPO

QJEMQAJAOO�i�IQHPELHA�PNELO�i�LKEJPO�PK�KJA�LKOOE>HA�OKHQPEKJ��SDE?D�EO�PK�QOA�PDKOA

@=P=�R=HQAO�PD=P�@EOPEJCQEOD�IQHPELHA�PNELO�KJ�PDA�O=IA�NKQPA��uJ�PDEO�?=OA�EP�EOB7;3�

3DQO��SA�IECDP�IK@EBU�KQN�O?DAI=�PK�PDA�BKHHKSEJC�B@/7<A��=@757<��23AB7</B7=<�

B7;3.=4.2/G��

6A�I=U�pJ@�OEPQ=PEKJO�SDANA�EP�EO�EILKNP=JP�PK�@EOPEJCQEOD�>APSAAJ�PDA�O=IA�PN=EJ

NKQPA�KJ�@EtANAJP�@=UO�KB�PDA�SAAG�KN�OLA?Ep?�@=PAO��uB�=�L=OOAJCAN�KN@ANO�PSK�NKQJ@

PNELO�>APSAAJ�,KJPNe=H�=J@�.PP=S=�KJ�@EtANAJP�@=UO��SA�IECDP�NA?KN@�PDKOA

NAOANR=PEKJO�=O�BKHHKSO�EJ�KQN�@=P=>=OA�

<ÓJim SmithÓ, MontrŽal, Ottawa, 08:00, 2007-09-01>

<ÓJim SmithÓ, Ottawa, MontrŽal, 20:00, 2007-09-01>

<ÓJim SmithÓ, MontrŽal, Ottawa, 08:00, 2007-09-07>

<ÓJim SmithÓ, Ottawa, MontrŽal, 20:00, 2007-09-07>

�
�



!O�SA�?=J�EJBAN�BNKI�PDA�@=P=�R=HQAO�PD=P=@757<��23AB7</B7=<�B7;3.=4.2/G� =J@2/B3 IQOP

>A�?KI>EJA@�PK�QJEMQAHU�E@AJPEBU�=�NKQPA��SA�IECDP�=@@�PDA>/AA3<53@.</;3PK�=PPAILP

KRAN=HH�QJEMQAJAOO�KB�A=?D�NA?KN@��6DU�@KAO�PD=P�JKP�SKNG�

uP�EO�A=OU�PK�OAA�PD=P�PDA�?KI>EJEJC�KB�=PPNE>QPAO�?=J�A=OEHU�>A?KIA�PA@EKQO��6A�MQE?GHU

SAJP�BNKI�FQCCHEJC�PSK�=PPNE>QPAO�PK�BKQN�=PPNE>QPAO��uB�SA�=@@�PDA

>/AA3<53@.</;3=PPNE>QPA��SA�=NA�OPEHH�JKP�CQ=N=JPAA@�QJEMQAJAOO�EJ�?ANP=EJ�?=OAO�

6D=P�=NA�PDAU�

3DQO��SA�JAA@�=JKPDAN�=LLNK=?D�PK�?NA=PEJC�QJEMQA�E@AJPEpANO�

3DA�QOA�KB�IQHPELHA�=PPNE>QPAO�PK�CQ=N=JPAA�QJEMQAJAOO�?=J�>A?KIA�MQEPA�IAOOU�

.BPAJ�PDA�IKOP�NAHE=>HA�=LLNK=?D�PK�?NA=PEJC�QJEMQA�E@AJPEpANO�EO�PK�QOA�=�OEJCHA�

OLA?E=H�=PPNE>QPA�PK�SDE?D�R=HQAO�=NA�=OOECJA@�PD=P�=NA�CQ=N=JPAA@�PK�>A�QJEMQA��2Q?D

=J�=PPNE>QPA�EO�QOQ=HHU�?=HHA@�=82F KN</720A�612;A6N2?�.JA�=LLNK=?D�EO�OEILHU�PK

=OOECJ�=�QJEMQA�JQI>AN�=O�PDA�E@AJPEpAN�PK�A=?D�AJPEPU�

�*��)��	��

uJOPA=@�KB�QOEJC�=�?KI>EJ=PEKJ�KB�HK?=PEKJ�J=IAO�=J@�CAKCN=LDE?�?KKN@EJ=PAO�PK

@EOPEJCQEOD�>APSAAJ�PDA�HK?=PEKJO�SDANA�=�PAILAN=PQNA�NA=@EJC�S=O�NA?KN@A@��SA

?KQH@�@AREOA�=�OAP�KB�QJEMQA�E@AJPEpANO�BKN�A=?D�OP=PEKJ��3DQO��EB�SA�D=RA�HK?=PEKJ

J=IAO�PD=P�=NA�PDA�O=IA��HEGA�!H>=JU��-AS�8KNG�=J@�!H>=JU��'AKNCE=��SA�?=J�?NA=PA�=

QJEMQA�?K@A�BKN�A=?D��3DEO�EO�=?PQ=HHU�PDA�=LLNK=?D�P=GAJ�>U�SA=PDAN�IKJEPKNEJC

JAPSKNGO�=NKQJ@�PDA�SKNH@���&KN�AT=ILHA��%JRENKJIAJP�#=J=@=�=OOECJO�=�QJEMQA��

@ECEP�?K@A��?=HHA@�=J�mEJ@AT�JQI>AN�n�PK�A=?D�KB�PDA�IKJEPKNEJC�OP=PEKJO�EJ�EPO�JAPSKNG�

!O�=J�AT=ILHA��PDA�OP=PEKJO�HEOPEJC�m&NA@ANE?PKJn�EJ�EPO�J=IA�=NA�NA?KN@A@�=O�BKHHKSO

:%JRENKJIAJP#=J=@=����;�

Index

Number
Station Name Lat Lon

Other

attributes

É

É É É É É

71668
FREDERICTON

CDA CS, NB

45

55N

66

36W
É

É É É É É

71700
FREDERICTON A,

NB

45

52N

66

32W
É

É É É É É
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-KPA�PD=P�PDANA�=NA�PSK�OP=PEKJO�EJ�&NA@ANE?PKJ�SEPD�@EtANAJP�CAKCN=LDE?�?KKN@EJ=PAO�

A=?D�D=REJC�EPO�KSJR<23F�!C;03@=PPNE>QPA�R=HQA��3DA�KPDAN�L=NPO�KB�PDA�J=IA�D=RA

OKIA�IA=JEJC�PK�PDKOA�EJ�PDA�6A=PDAN�.r?A��uJ@AT�-QI>AN�
�		 NALNAOAJPO�PDA

&NA@ANE?PKJ�!ENLKNP�	?B��!�6A>�OEPA�OQ?D�=ODPPL���I=LO�CKKCHA�?KI=J@�AJPAN�PDA

?KKN@EJ=PAO
�

,=JQ=HHU�SKNGEJC�KQP�QJEMQA�E@AJPEpANO�BKN�A=?D�SA=PDAN�IKJEPKNEJC�OP=PEKJ�SKNGO

OEJ?A�PDANA�=NA�=�pJEPA�=J@�OHKSHU�CNKSEJC�JQI>AN�KB�PDAI��uJ�PDA�6A=PDAN

IKJEPKNEJC�AT=ILHA��DKSARAN��SA�?=J�EI=CEJA�KPDAN�AJPEPEAO�PD=P�SEHH�D=RA�PK�>A

IK@AHA@�BKN�SDE?D�PDEO�IAPDK@�KB�=OOECJEJC�QJEMQA�E@AJPEPEAO�EO�JKP�BA=OE>HA��3DANA�EO�=

N=LE@HU�CNKSEJC�?KHHA?PEKJ�KB�EJ@ERE@Q=H�PAILAN=PQNA�NA=@EJCO�BNKI�A=?D�OEPA�EJ�PDA

JAPSKNG��uP�SKQH@�JKP�>A�LKOOE>HA�BKN�DQI=JO�PK�I=JQ=HHU�=OOECJ�QJEMQA�E@AJPEpANO�PK

A=?D�PAILAN=PQNA�NA=@EJC�NA?KN@�PD=P�EO�OPKNA@��6A�SKQH@�JAA@�PK�D=RA�KQN�@=P=

I=J=CAIAJP�OUOPAI�CAJAN=PA�QJEMQA�E@AJPEpANO�OKIADKS�

�*��&$�
�

uP�EO�?KIIKJ�EJ�PN=JOLKNP=PEKJ�JAPSKNGO�PK�=OOECJ�=�QJEMQA�JQI>AN�PK�A=?D�NKQPA�

/AKLHA�EJ�=�CERAJ�HK?=PEKJ�KBPAJ�GJKS�PDA�NKQPAO�>U�PDAOA�JQI>ANO��muB�UKQ�S=JP�PK�CK

PK�.PP=S=��P=GA�PDA�� � �� ��KN�� �n�=�,KJPNe=H�NAOE@AJP�IECDP�O=U��1A?=HH��PD=P�PDA�EOOQA

SA�D=@�SEPD�QJEMQAHU�E@AJPEBUEJC�PN=EJ�NKQPAO�D=@�JKP�KJHU�PK�@K�SEPD�QJEMQA��=@757<�

23AB7</B7=<�L=ENEJCO��>QP�PEIAO�KB�@=U��3DQO��5u!�1=EH�=OOECJO�=�QJEMQA�JQI>AN�PK�A=?D

�=@757<��23AB7</B7=<�B7;3.=4.2/G� ?KI>EJ=PEKJ��3DQO��PDA�,KJPNe=H�PK�.PP=S=�NKQPA�D=O

QJEMQA�JQI>ANO�BKN�A=?D�PEIA�KB�@=U��!J�AT=ILHA�KB�PDA�NKQPAO�HEOPA@�LNAREKQOHU�EJ�+�

'%�
 SEPD�PDAEN�QJEMQA�m3N=EJ�JQI>ANOn�EO�=O�BKHHKSO�

Train

Number

Route

name
Origin Destination

Departu re

Time

35
MontrŽal-

Ottawa
MontrŽal Ottawa 15:05

37
MontrŽal-

Ottawa
MontrŽal Ottawa 16:45

39
MontrŽal-

Ottawa
MontrŽal Ottawa 18:00

14
The

Ocean
MontrŽal Halifax 18:30

15
The

Ocean
Halifax MontrŽal 12:35

�
	

http://maps.google.com


Train

Number

Route

name
Origin Destination

Departu re

Time

34
Ottawa-

MontrŽal
Ottawa MontrŽal 15:10

36
Ottawa-

MontrŽal
Ottawa MontrŽal 16:25

38
Ottawa-

MontrŽal
Ottawa MontrŽal 17:55

!O�SA�@EO?QOOA@�=>KRA�EJ�6A=PDAN�IKJEPKNEJC�AT=ILHA�+��* �
	 ��PDA�D=J@

=OOECJIAJP�KB�QJEMQA�PN=EJ�NKQPA�?K@AO�EO�BA=OE>HA�>A?=QOA�PDANA�=NA�=�pTA@�JQI>AN

KB�NKQPAO�=J@�JAS�NKQPAO�=NA�=@@A@�EJBNAMQAJPHU��3DA�PN=EJ�NAOANR=PEKJO��KJ�PDA�KPDAN

D=J@��SEHH�JKP�>A�=IAJ=>HA�PK�PDEO�=LLNK=?D��3DA�NA=OKJO�=NA�PDA�O=IA�=O�CERAJ�BKN

PDA�PAILAN=PQNA�NA=@EJCO��-AA@�PK�D=RA�KQN�@=P=�I=J=CAIAJP�OUOPAI�CAJAN=PA

QJEMQA�E@AJPEpANO�OKIADKS�

#B2@A6<;�A<�A52�?2.12?�

&=;3�B@/7<A�2=�<=B�B@/D3:�3/16�2/G�=4�B63�E339���=E�E=C:2�G=C�;=23:�B6/B�

uP�D=O�>AAJ�OAAJ�EJ�+��* �
	 =J@�+��'%�� PD=P�OKIAPEIAO�QJEMQAJAOO�?=J�>A�SKNGA@

KQP�I=JQ=HHU��.BPAJ�PEIAO��EP�EO�JA?AOO=NU�PK�=QPKI=PA�PDA�LNK?AOO�KB�=OOECJEJC�QJEMQA

E@AJPEpANO��3DANA�=NA�=�JQI>AN�KB�S=UO�PDEO�?=J�>A�@KJA��2KBPS=NA�@ARAHKLANO�?=J

?NA=PA�OANRE?AO�PD=P�CERA�A=?D�NAMQAOPAN�=�QJEMQA�E@AJPEpAN��3DQO��A=?D�PEIA�=�JAS

AJPEPU�EO�?NA=PA@��=�QJEMQA�E@AJPEpAN�EO�NAMQAOPA@�BNKI�PDA�OANRE?A��!�BAS�>=OE?�E@A=O

=>KQP�DKS�PDEO�?=J�>A�@KJA�=NA�CERAJ�EJ�PDA�BKHHKSEJC�AT=ILHAO��uJ�OKIA�?=OAO�EP�EO

JKP�JA?AOO=NU�PK�SNEPA�JAS�OKBPS=NA�PK�CAJAN=PA�QJEMQA�E@AJPEpANO�OEJ?A�IKOP

@=P=>=OA�I=J=CAIAJP�OUOPAIO�LNKRE@A�OANRE?AO�BKN�@KEJC�PDEO�

�*��)��		�

!O�S=O�@EO?QOOA@�EJ�AT=ILHA�+��* �
	 ��SA�IQOP�OKIADKS�CAJAN=PA�QJEMQA

E@AJPEpANO�BKN�A=?D�PAILAN=PQNA�NA=@EJC��.JA�=LLNK=?D�EO�PK�OEILHU�=OG�PDA�@=P=>=OA

I=J=CAIAJP�OUOPAI�QOA@�PK�OPKNA�KQN�PAILAN=PQNA�NA=@EJCO�PK�CAJAN=PA�=�JAS

QJEMQA�E@AJPEpAN�A=?D�PEIA�SA�?NA=PA�=�JAS�PAILAN=PQNA�NA=@EJC�NA?KN@��3D=P�EO��A=?D

PEIA�SA�OPKNA�=�JAS�NA?KN@�EJ�KQN�?KHHA?PEKJ��PDA�@=P=>=OA�I=J=CAIAJP�OUOPAI

OKBPS=NA�SKQH@�>A�EJOPNQ?PA@�PK�EJOANP�=�QJEMQA�LEA?A�KB�EJBKNI=PEKJ�EJ�PD=P�JAS

NA?KN@��!�?KIIKJ�IAPDK@�BKN�=�@=P=>=OA�I=J=CAIAJP�OUOPAI�PK�@K�PDEO�EO�PK�OEILHU

GAAL�=�?KQJPAN��%=?D�PEIA�=�JAS�NA?KN@�EO�?NA=PA@��PDA�?KQJPAN�EO�EJ?NAIAJPA@�>U��

=J@�PDA�JAS�R=HQA�EO�CERAJ��4OEJC�PDEO�IAPDK@��SA�IECDP�D=RA�OKIAPDEJC�HEGA�PDA

BKHHKSEJC�BKN�KQN�PAILAN=PQNA�NA=@EJCO�
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Reading

Number

Station

Index

Number

Date Time Temperatu re

1 71668 2007-08-14

08:00

AM

ADT

-10

2 71627 2007-08-14

07:00

AM

EDT

-15

3 71700 2007-08-14

08:00

AM

ADT

-11

É É É É

107 71668 2007-08-14

08:05

AM

ADT

-11

108 71700 2007-08-14

08:05

AM

ADT

-12

uJ�PDA�AT=ILHA�=>KRA��SA�OAA�PD=P�PDAreading_number =PPNE>QPA�EO�OEILHU�=J�EJPACAN

SDKOA�R=HQAO�=NA�K>P=EJA@�BNKI�PDA�@=P=>=OA�I=J=CAIAJP�OUOPAI��uP�LNKRE@AO�A=?D

NA?KN@�SEPD�=�QJEMQA�E@AJPEPU��3DEO�=LLNK=?D�SKNGO�=O�HKJC�=O�PDANA�EO�=�?AJPN=H

=QPDKNEPU�BKN�CAJAN=PEJC�PDA�QJEMQA�E@AJPEpANO��uJ�PDEO�?=OA��PD=P�=QPDKNEPU�EO�PDA

@=P=>=OA�I=J=CAIAJP�OUOPAI��uJ�AT=ILHAO�6,���=J@ '%�� PDA�?AJPN=H�=QPDKNEPEAO

SDANA�%JRENKJIAJP�#=J=@=�=J@�5u!�1=EH�NAOLA?PERAHU�

6D=P�D=LLAJO��DKSARAN��EB�A=?D�NACEKJ�KN�A=?D�OP=PEKJ�EJ�KQN�SA=PDAN�IKJEPKNEJC

JAPSKNG�D=O�EPO�KSJ�@=P=>=OA�I=J=CAIAJP�OUOPAI��uJ�PDEO�O?AJ=NEK��PDA�NA?KN@O

SKQH@�>A�OPKNA@�EJ�NACEKJ=H�?KHHA?PEKJO��A=?D�I=J=CAIAJP�>U�EPO�KSJ�OUOPAI��=J@

PDAJ�?KJOKHE@=PA@�LANEK@E?=HHU�EJPK�=�J=PEKJ=H�?KHHA?PEKJ�OK�PD=P�PDA�@=P=�?=J�>A�QOA@

PKCAPDAN��uJ�PDEO�O?AJ=NEK��DKS�@K�SA�CQ=N=JPAA�PD=P�PDA�@=P=>=OA�I=J=CAIAJP

OUOPAI�NAOLKJOE>HA�BKN�&NA@ANE?PKJlO�PSK�SA=PDAN�OP=PEKJO�CAJAN=PAO�E@AJPEpANO�PD=P

=NA�QJEMQA�BNKI�PDKOA�KB�OKIA�KPDAN�NACEKJ��HAPlO�O=U�,KJPNe=H��uB�A=?D�@=P=>=OA

I=J=CAIAJP�OUOPAI�OEILHU�EJ?NAIAJPO�=J�EJPACAN��PDAJ�SA�D=RA�JK�LN=?PE?=H�S=U�KB

EJOQNEJC�PD=P�A=?D�OUOPAI�CAJAN=PAO�E@AJPEpANO�PD=P�=NA�@EtANAJP�BNKI�PDA�KPDAN

OUOPAIO�

���



.JA�OKHQPEKJ�SKQH@�PK�?KI>EJA�PDA�EJPACAN�R=HQAO�=OOECJA@�>U�A=?D�OUOPAI�SEPD�OKIA

QJEMQA�HK?=PEKJ�KN�NACEKJ�E@AJPEpAN��2QLLKOA�SA�=OOECJ�PDA�!PH=JPE?�NACEKJ�EJ�SDE?D

&NA@ANE?PKJ�ATEOPO�PDA�?K@AM�'�N =J@�PDA�%=OPANJ�NACEKJ�EJ�SDE?D�,KJPNe=H�ATEOPO�PDA

?K@AM��&'�N6A�IECDP�PDAJ�QJEMQA�NA=@EJC�JQI>ANO�OQ?D�=O�PDA�BKHHKSEJC�

Reading

Code

Station

Number
Index Date Time Temperatu re

ATL.1 71668 2007-08-14

08:00

AM

ADT

-10

EAS.1 71627 2007-08-14

07:00

AM

EDT

-15

ATL.2 71700 2007-08-14

08:00

AM

ADT

-11

É É É É

ATL.107 71668 2007-08-14

08:05

AM

ADT

-11

ATL.108 71700 2007-08-14

08:05

AM

ADT

-12

!�?NEPE?=H�LNK>HAI�SEPD�OEILHA�O?DAIAO�BKN�OAHA?PEJC�QJEMQA�E@AJPEpANO�EO�PD=P�PDAU�=NA

KBPAJ�JKP�OA?QNA��3DEO�EO�KB�OLA?E=H�?KJ?ANJ�EB�OQ?D�R=HQAO�=NA�PK�>A�QOA@�>U�DQI=JO�KN

EB�PDAU�?=J�OKIADKS�>A�EJPAN?ALPA@�>U�KPDAN�EJBKNI=PEKJ�OUOPAIO�

!P�HA=OP�PSK�PULAO�KB�OA?QNEPU�=NA�KB�?KJ?ANJ�DANA��	�
�OA?QNEPU�BNKI�EIEP=PEKJ�E@AJPEpANO

=J@�	�
�OA?QNEPU�BNKI�ANNKNO�EJPNK@Q?A@�EJPK�PDA�E@AJPEpAN�EPOAHB��u@A=HHU��KJA�ODKQH@�JKP

>A�=>HA�PK�CQAOO�=�R=HE@�R=HQA�BKN�=�QJEMQA�E@AJPEpAN��2KIAKJA�IECDP�=PPAILP�PDEO�EJ

KN@AN�PK�?KKLP�NA?KN@O�BKN�I=HE?EKQO�NA=OKJO�

3DA�EJPNK@Q?PEKJ�KB�ANNKNO�EO�NAH=PA@�EJ�=�S=U�PK�PDA�NEOG�EJ�	�
��3D=P�EO��EB�EP�EO�A=OU�PK

CQAOO�=�R=HE@�R=HQA�BKN�=J�E@AJPEpAN��PDAJ�EP�EO�LNK>=>HU�=HOK�RANU�A=OU�PK�EJPNK@Q?A�=J

ANNKJAKQO�R=HQA�EJPK�=�OUOPAI��#KIIKJ�@=P=�NA?KN@EJC�ANNKNO�BKN�DQI=JO�EJ?HQ@A�PDA

PN=JOLKOEPEKJ�KB�@=P=�	A�C�������RO������
�=J@�PDA�=@@EPEKJ�KN�NAIKR=H�KB�@=P=��3DQO��=J

E@A=H�O?DAIA�BKN�CAJAN=PEJC�QJEMQA�E@AJPEpANO�KN�KPDAN�PULAO�KB�?K@AO�EO�KJA�SDE?D�EO
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O=E@�PK�>A2??<?�0<??20A6;4��&KN�AT=ILHA��EB�CERAJ�=J�E@AJPEpAN�=�DQI=J�ODKQH@�JKP�>A

=>HA�PK�EJPNK@Q?A�=J�ANNKN�EJPK�PDA�?K@A�PD=P�LNK@Q?AO�=JKPDAN�R=HE@�E@AJPEpAN��3DA

?KNKHH=NU�PK�PDEO�EO�PD=P�PDA�EJPNK@Q?PEKJ�KB�OQ?D�=J�ANNKN�ODKQH@�>A�@APA?P=>HA��!JKPDAN

S=U�PK�REAS�PDEO�EO�PD=P�PDA�?K@A�ODKQH@�>A@293�C.961.A6;4��3D=P�EO��EP�ODKQH@�>A

LKOOE>HA�PK�@APANIEJA�PDA�R=HE@EPU�KB�=�?K@A�R=HQA�>U�AT=IEJEJC�PDA�R=HQA�EPOAHB�

�*��&$���

6A�?KQH@�AILHKU�PDA�O=IA�=LLNK=?DAO�PD=P�SANA�FQOP�@EO?QOOA@�EJ�+��* �

 PK

E@AJPEBU�PDA�NAOANR=PEKJ�NA?KN@O�@EO?QOOA@�EJ�+��'%�
� .PDAN�E@A=O�IECDP�>A�ATLHKNA@�

DKSARAN��.JA�LNK>HAI�SEPD�OEILHU�OAHA?PEJC�QJEMQA�E@AJPEpANO�BNKI�=�OAMQAJ?A�EO

PD=P�PDAU�?=NNU�JK�QOABQH�EJBKNI=PEKJ�KPDAN�PD=J�=�CQ=N=JPAA�BNKI�PDA�@=P=>=OA

I=J=CAIAJP�OUOPAI�BNKI�SDE?D�SA�CAP�PDAI�PD=P�PDAU�=NA�QJEMQA��uJ�PDA�H=OP

EPAN=PEKJ�KB�PDA�@AOECJ�KB�KQN�NA=@EJCJQI>AN�=PPNE>QPA�EJ�+��* �

 =>KRA��SA�?=J

JKS�@EO?ANJ�NACEKJO�BNKI�E@AJPEpAN�

+EGASEOA��EJ�?NA=PEJC�=�OQEP=>HA�E@AJPEpAN�BKN�PN=EJ�NAOANR=PEKJO��EP�SKQH@�>A�QOABQH�EB�

>AUKJ@�>AEJC�QJEMQA��KJA�?KQH@�CHA=J�?NEPE?=H�EJBKNI=PEKJ�BNKI�PDAI�QLKJ

AT=IEJ=PEKJ��&KN�AT=ILHA��=J�Kr?E=H�BNKI�PDA�PN=EJ�JAPSKNG�IECDP�>A�=>HA�PK�KtAN

=@@EPEKJ=H�DAHL�PK�=�L=OOAJCAN�SDAJ�LNAOAJPA@�SEPD�OQ?D�=J�E@AJPEpAN��6A�IQOP�=HOK

>A�S=NU�KB��	�
�PDA�LKOOE>EHEPU�KB�?NA=PEJC�EIEP=PEKJ�NAOANR=PEKJ�JQI>ANO�KN�	�
�PDA�A=OA

SEPD�SDE?D�ANNKNO�?=J�>A�EJPNK@Q?A@�EJPK�=J�E@AJPEpANlO�@=P=�R=HQA�

uJ�?=OA�	�
��OQLLKOA�LAKLHA�GJKS�PD=P�PDA�PN=EJ�JAPSKNG�EOOQAO�NAOANR=PEKJ�JQI>ANO

PD=P�=NA�EJPACANO��uP�SKQH@�PDAJ�>A�RANU�A=OU�BKN�LAKLHA�PK�?NA=PA�B=GA�NAOANR=PEKJ

JQI>ANO��6EPD�=�B=GA�NAOANR=PEKJ�JQI>AN�i�=J@�H=?GEJC�=JU�KPDAN�OA?QNEPU�IA=OQNAO�i

OKIAKJA�IECDP�PDAJ�>A�=>HA�PK�?KKLP�OKIAKJA�AHOAlO�NAOANR=PEKJ�BKN�PDAEN�KSJ�KN�PK

@EO?KRAN�EJBKNI=PEKJ�=>KQP�PDA�DKH@AN�KB�PDA�NAOANR=PEKJ��u@A=HHU��SA�ODKQH@�QOA�=

QJEMQA�E@AJPEpAN�O?DAIA�BKN�SDE?D�EP�EO�JKP�>A�LKOOE>HA�BKN�OKIAKJA�PK�CQAOO�=�R=HE@

R=HQA�

#=OA�	�
�?=J�>A�OAAJ�=O�NAH=PA@�PK�?=OA�	�
��uP�ODKQH@�JKP�>A�LKOOE>HA�BKN�OKIAKJA�PK

EJPNK@Q?A�=J�ANNKN�EJPK�=�NAOANR=PEKJ�JQI>AN�PD=P�LNK@Q?AO�=JKPDAN�R=HE@�NAOANR=PEKJ

JQI>AN��2QLLKOA�)EI�2IEPD�I=GAO�=�NAOANR=PEKJ�KRAN�PDA�PAHALDKJA�=J@�EO�PKH@�>U�PDA

KLAN=PKN�PD=P�DEO�NAOANR=PEKJ�JQI>AN�EOM
	
	N SDEHA�DA�IEOP=GAJHU�SNEPAO�@KSJ

M
		
�N 2QLLKOA�PD=PM
		
N EO�OKIAKJA�AHOAlO�NAOANR=PEKJ�JQI>AN��)EI�2IEPD�JKS�D=O

?NA=PA@�=J�E@AJPEpAN�PD=P�?=J�LKPAJPE=HHU�REKH=PA�OKIAKJAlO�LNER=?U��3N=EJ�Kr?E=HO

?=JJKP�A=OEHU�PAHH�PD=P�EP�EO�ANNKJAKQO�=J@��PDANA>U��DAHL�)EI�2IEPD�PK�CAP�DEO�?KNNA?P

NAOANR=PEKJ�JQI>AN��3DEO�EO�=�OEILHA�AT=ILHA��KB�?KQNOA��uJ�NA=HEPU��KPDAN�@=P=��OQ?D�=O

E@AJPEBUEJC�EJBKNI=PEKJ��=NA�KBPAJ�QOA@�PK�?NKOO�?DA?G�OQ?D�PDEJCO�=O�NAOANR=PEKJ

JQI>ANO�

�*�����	�

3DA�uJPANJ=PEKJ=H�2P=J@=N@�"KKG�-QI>AN�	u2"-
�EO�KJA�O?DAIA�PD=P�D=O�>AAJ

@ARAHKLA@�PD=P�=@@NAOOAO�PDA�EOOQAO�KB�ANNKN�@APA?PEKJ�=J@�PDA�EJPNK@Q?PEKJ�KB

IA=JEJC�EJPK�PDA�OPNQ?PQNA�KB�@=P=�R=HQAO��=O�@EO?QOOA@�=>KRA�EJ�AT=ILHA�+��'%�� �

%=?D�E@AJPEpAN�EO�?KILKOA@�KB�QJEMQA�JQI>ANO�BKN5@=C>	E�A��+=JCQ=CA�CNKQL�KN

?KQJPNU
��>C0:7A63@��B7B:3�=J@16319�2757B	?B�DPPL���SSS�EO>J�KNC
� !J�AT=ILHA�KB�PDA���

@ECEP�RANOEKJ��?=HHA@�u2"-���EO�������������

���

http://www.isbn.org


1 := English-speaking country group

40207 := Publisher number

067 := Title (within the publisherÕs collection)

5 := Check digit

uB�SA�D=RA�PDA�HEOPO�KB�?K@AO�BKN�PDA�@EtANAJP�H=JCQ=CA�CNKQLO��LQ>HEODANO��=J@�A=?D

LQ>HEODANlO�PEPHAO��PDA�R=HQA�KB�=�u2"-�EPOAHB�SEHH�HA=@�QO�PK�=HH�KB�PD=P�EJBKNI=PEKJ��3DA

16319�2757BEO�=�R=HQA�?=H?QH=PA@�QOEJC�PDA�R=HQAO�KB�PDA�CNKQL��LQ>HEODAN��=J@�PEPHA�pAH@O�

3DQO��EB�PDA�?DA?G�@ECEP�@KAO�JKP�I=P?D�PDA�R=HQA�?=H?QH=PA@�QOEJC�PDA�KPDAN�@ECEPO��PDAJ

SA�GJKS�PDANA�EO�=J�ANNKN�EJ�PD=P�L=NPE?QH=N�u2"-�JQI>AN��3DA�?DA?G�@ECEP�EO�?=H?QH=PA@

QOEJC�PDA�BKHHKSEJC�BKNIQH=��SDANA�@E�EO�PDA�EPD@ECEP�BNKI�PDA�HABP�

check digit = d1+2d2+3d3+4d4+5d5+6d6+7d17+8d8+9d9 mod 11

3DQO��PDA�pNOP���@ECEPO�KB�PDA�u2"-�����������SKQH@�>A�QOA@�=O�BKHHKSO�PK�?=H?QH=PA

PDA�?DA?G�@ECEP�

check digit = 1+2*4+3*0+4*2+5*0+6*7+7*0+8*6+9*7 mod 11

= 170 mod 11

= 5

-KPA��3DA�u2"-���OP=J@=N@�OLA?EpAO�PD=P�EB�PDA�NAI=EJ@AN�EO�����PDAJ�PDA�?D=N=?PAN�m7n

EO�PK�>A�QOA@�=O�PDA�?DA?G�@ECEP�OK�=O�PK�GAAL�PDA�JQI>AN�PK����@ECEPO�

!�@=P=�I=J=CAIAJP�OUOPAI�?=J�PDAJ�A=OEHU�R=HE@=PA�=JU�R=HQA�LNAOAJPA@�=O�u2"-��

>U�PDA�BKHHKSEJC�NQHA�

IF (d1+2d2+3d3+4d4+5d5+6d6+7d17+8d8+9d9 mod 11) == check digit THEN

ISBN is correct

ELSE

ISBN is invalid.

END IF

&KHHKSEJC�KQN�@EO?QOOEKJ�EJ�AT=ILHA�%7��6,����SA�?=J�OAA�PD=P�PDEO�L=NPE?QH=N

=LLNK=?D�PK�CAJAN=PEJC�E@AJPEpANO�?KQJPO�KJ�=�?AJPN=H�=QPDKNEPU�PK�@ApJA�PDA5@=C>

=J@>C0:7A63@?K@AO��>QP�PD=P�KJ?A�=�LQ>HEODAN�D=O�>AAJ�=OOECJA@�EPO�KSJ�LQ>HEODAN

JQI>AN��EP�?=J�=OOECJ�EPO�KSJ�PEPHAO�SEPDKQP�EJPANBANEJC�SEPD�=JU�KPDAN�LQ>HEODAN��.B

?KQNOA��EP�IQOP�JKPEBU�OKIA�?AJPN=H�=QPDKNEPU�KB�PDA�JAS�PEPHAO�EP�?NA=PAO�
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��		 �@@64;6;4�C.9B2@

!R=EH=>HA�QJ@AN#NA=PERA�#KIIKJO2D=NA!HEGA�����uJPANJ=PEKJ=H�+E?AJOA	DPPL���

?NA=PERA?KIIKJO�KNC�HE?AJOAO�>UO=�����
�

!JKPDAN�HARAH�KB�NA=HEPU�EO�NALNAOAJPA@�>U�PDA�R=HQAO�SA�?DKKOA�PK�=OOECJ�PK�PDA

=PPNE>QPAO�KB�PDA�AJPEPEAO�EJ�=�O?DAI=�3ULE?=HHU��@=P=�I=J=CAIAJP�OKBPS=NA�

L=NPE?QH=NHU�@=P=>=OA�I=J=CAIAJP�OUOPAIO��?=J�OQLLKNP�PDA�OPKN=CA�KB�R=NEKQO�>=OE?

1.A.�AF=2@��3DAOA�EJ?HQ@A�PULAO�PD=P�NALNAOAJP�PDA�SAHHGJKSJ�JQIANE?=H�=J@�HKCE?=H

@KI=EJO�EJPACAN��NA=H��=J@�>KKHA=J��.>REKQOHU��SA�JAA@�PK�>A�=>HA�PK�NALNAOAJP�SKN@O

EJ�OKIA�S=U��&KN�PDEO��OQ?D�OUOPAIO�=HHKS�PDA�OPKN=CA�KB05.?.0A2? KN@A?6;4@=P=�

2PNEJCO�=NA�OAMQAJ?AO�KB�?D=N=?PANO��,KOP�OKBPS=NA�OUOPAIO�QOA@�BKN�@=P=

I=J=CAIAJP�=HOK�LANIEP�PDA�NALNAOAJP=PEKJ�KB�KPDAN�IKNA�OLA?E=HEVA@�PULAO�OQ?D�=O

@=PAO��PEIAO��KN�=N>EPN=NEHU�?KILHAT�?KI>EJ=PEKJO�KB�KPDAN�@=P=�PULAO��3DA�@=P=

IK@AHAN�IQOP�@A?E@A�KJ�PDA�PULAO�KB�R=HQAO�PK�>A�OPKNA@�PD=P�>AOP�OQEP�PDAEN�QOA�EJ�=

@=P=�I=J=CAIAJP�OUOPAI��&KN�AT=ILHA��EB�EP�SEHH�>A�JA?AOO=NU�PK�LANBKNI�=NEPDIAPE?

?=H?QH=PEKJO�QOEJC�=J�EJPACAN�R=HQA��PDA�@=P=�R=HQAO�ODKQH@�>A�EJPACANO�=J@�JKP�OPNEJC

RANOEKJO�KB�EJPACANO�	E�A�
	 RO�M
	N
�

�*��)��	
�

3DA�NA=@AN�ODKQH@�JKPA�PD=P�SA�QOA@�PSK�@=P=�PULAO�=?NKOO�L=OP�AT=ILHAO�PK�ATLNAOO

CAKCN=LDE?�?KKN@EJ=PAO��.JA�S=O�PDAB@/27B7=</:�235@33A��;7<CB3A��/<2�A31=<2A��4=@;�

SDANA�-KNPD���2KQPD�NAH=PEKJODELO�=J@�6AOP���%=OP�NAH=PEKJODELO�NAH=PERA�PK�PDA�AMQ=PKN

=J@�LNEIA�IANE@E=J�=NA�NALNAOAJPA@�SEPD�?D=N=?PANOM!N� M&N� M*N��=J@M�NNAOLA?PERAHU�

5=HQAO�EJ�PDEO�BKNI�HKKG�HEGA�PDA�BKHHKSEJC�

latitude = 45¡ 52Õ N, longitude = 66¡ 32Õ W

!JKPDAN�BKNI�PD=P�EO�IKNA�?KIIKJ�PDAOA�@=UO�EO�=235@33�2317;/:NALNAOAJP=PEKJ�KB

?KKN@EJ=PAO��3DA�=>KRA�?KKN@EJ=PAO�EJ�@ACNAA�@A?EI=H�BKNI�=NA�

latitude = +45.866667, longitude = +66.533333
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.JA�=HPANJ=PERA�EO�PK�@ANERA�R=HQAO�EJ�PDA�BKNI�SA�JAA@�PDAI�BNKI�KJA�?DKOAJ�@=P=

PULA�
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#AHOEQO��2KIA�O?EAJPEp?�@KI=EJO�=OOQIA�PDA�QOA�KB�PDA�*AHREJ�O?=HA��3DQO��EP�EO

JA?AOO=NU�EJ�KQN�O?DAI=�PK�OKIADKS�EJ@E?=PA�SD=P�PULA�KBB;6A@PDEO�=PPNE>QPA�EO�PK

NALNAOAJP�

3DEO�EO�=�?KILHAT�EOOQA�EJ�@=P=�IK@AHEJC��!@@NAOOEJC�EP�QHPEI=PAHU�AJP=EHO�PDA�QOA�KB

SD=P�EO�?=HHA@:2A.1.A. ��,AP=@=P=�=NA�@=P=�=>KQP�@=P=��3DEO�SEHH�>A�@EO?QOOA@�EJ

2A?PEKJ������&KN�JKS��HAPlO�BK?QO�KJ�PDA�NALNAOAJP=PEKJ�KB�PDA�@=P=�R=HQAO�PDAIOAHRAO�

6A�?KQH@�@A?E@A�PK�D=RA�PSK�=PPNE>QPAO�BKN�PDA�&=DNAJDAEP�=J@�#AHOEQO�PAILAN=PQNA
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KB@=.02=J@A6:2 PDAU�NAMQENA�
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@ALAJ@O�KJ�PDA�J=PQNA�KB�PDA�@=P=��&KN�AT=ILHA��EJ�?=OAO�SDANA�IQHPELHA�QJEP�OUOPAIO

ATEOPO��EP�I=U�I=GA�OAJOA�PK�OPKNA�R=HQAO�EJ�KJHU�KJA�KB�PDA�LKOOE>HA�OUOPAIO�=J@�PDAJ

LNKRE@A�?KJRANOEKJO�PK�KPDAN�OUOPAIO��$=P=�R=HQAO�PD=P�=NA�NALNAOAJPA@�PDEO�S=U�=NA
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2QLLKOA�SA�IQOP�OQLLKNP�QOANO�SEPD�PAILAN=PQNA�NA=@EJCO�EJ�>KPD�IAPNE?�=J@

EILANE=H�QJEPO��4OEJC�=�@ANERA@�@=P=�IA?D=JEOI��SA�IECDP�IK@EBU�PDA�H=PAOP�RANOEKJ�KB

KQN�PAILAN=PQNA<NA=@EJC�O?DAI=�EJ�AT=ILHA�+� * �

 PK�=NNERA�=P�PDA�BKHHKSEJC�

temperature_readings(

reading_code,

station_index_number,

data,

time,

celsius_temperature,

fahrenheit_temperature(celsius_temperature))

"U�PDEO�OUJP=T��SA�IA=J�PD=P�PDA�=PPNE>QPA4/6@3<637B.B3;>3@/BC@3EO�=?PQ=HHU�=�BQJ?PEKJ
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OUOPAI�PDA�BKHHKSEJC�=HCA>N=E?�AMQ=PEKJ�EJ�@ApJEJC�PDA

4/6@3<637B.B3;>3@/BC@3=PPNE>QPA�

fahrenheit_temperature(celsius_temperature) :=

1.8 x celsius_temperature + 32
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PAILAN=PQNA�NA=@EJCO�=P�A=?D�OP=PEKJ�BKN�PDA�H=OP����DKQNO��.JA�IAPDK@�SKQH@�>A�PDA

BKHHKSEJC�

'ERAJ�PDA�O?DAI=�

stations (station_index_number, location_name)

temperature_readings(

reading_code,

station_index_number,

���



date,

time,

temperature)

station_statistics (

unique_id,

date,

time,

station_index_number,

avg_temperature,

max_temperature,

min_temperature)
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?KILNEOA@�KB�JKP�FQOP�=�OAP�KB�=PPNE>QPAO��>QP�KB�KPDAN�SDKHA�AJPEPEAO��3DAOA�=NA�?=HHA@

0<:=<@6A2�2;A6A62@KN0<:=<@6A2�</720A@��3DA�AJPEPEAO�SDE?D�?KILNEOA�=JKPDAN�AJPEPU

=NA�NABANNA@�PK�DANA�=O0<;@A6AB2;A�2;A6A62@��2KIAPEIAO�PDAU�=NA�NABANNA@�PK�=O

0<:=<;2;A@ KN05691�</720A@KB�=J�AJ?KIL=OOEJC=.?2;A�2;A6AF KN=.?2;A�</720A ��uP

EO�EILKNP=JP�PK�JKPA�PD=P�I=JU�PULAO�KB�AJPEPEAO�?=JJKP�ATEOP�EJ�PDAEN�KSJ�NECDP�SEPDKQP

PDA�ATEOPAJ?A�KB�PDAEN�?KJOPEPQAJP�AJPEPEAO�

�*��&$���

.JA�PNEL�KJ�KJA�PN=EJ�NKQPA�EJ�KQN�AT=ILHA�?=J�>A�IK@AHA@�=O�=�JQI>AN�KB�?KILKOEPA

AJPEPEAO��3DA�AMQELIAJP�PD=P�EO�PK�>A�QOA@�EO�EPOAHB�EO�=�?KILKOEPA��3DANA�I=U�>A�OARAN=H

AJCEJAO�=J@�=JU�JQI>AN�KB�?=NO��!�PN=EJ�?KIL=JU�SKQH@�?ANP=EJHU�QOA�=�@=P=

I=J=CAIAJP�OUOPAI�PK�GAAL�PN=?G�KB�A=?D�KB�PDAOA�LEA?AO�KB�AMQELIAJP�EJ@ERE@Q=HHU�

&KN�=�CERAJ�PNEL��PDA�?KIL=JU�SKQH@�=HOK�JAA@�PK�GJKS�SDE?D�KB�PDAOA�EJ@ERE@Q=H

LEA?AO�KB�AMQELIAJP�=NA�QOA@�PKCAPDAN��6DE?D�AJCEJA�@E@�SA�OAJ@�PK�.PP=S=�PK@=U

SEPD�PN=EJ�� ��3DQO��SA�IECDP�HKKG�=P�=�?KILKOEPA�IK@AH�KB�PDA�AMQELIAJP�QOA@�BKN�=

PNEL�=O�BKHHKSO�

train_equipment(trip_id=2007-08-17 18:00, ... )

engines

{engine(id=E105, model=General Electric P27,... ),

engine(id=E2711, mode=Budd Diesel #2, ... )}

passenger_cars

{passenger_car(id=P143,model=Bombardier 101,

capacity=100,...),

passenger_car(id=P2008,model=Bombardier 101,

capacity=100,...),

... ...

passenger_car(id=P2009,model=Bombardier 101,

capacity=90,...) }

dining_cars

{dining_car(id=D013, model=Bombardier D101,...)}

caboose(id=C007, model=Bombardier C101,...)
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3DA�LNA?A@EJC�OA?PEKJ�@EO?QOOA@�PDA�?KJ?ALP�KB�=�?KILKOEPA�AJPEPU��=J�AJPEPU�PD=P

?KJP=EJO�KPDAN�AJPEPEAO��!�?KILKOEPA�AJPEPU�EO�KJA�PD=P�@ApJAO�OPNQ?PQNA��uP�NALNAOAJPO

PDA�OPNQ?PQNA�KB�?KJP=EJIAJP�>APSAAJ�L=NAJP�AJPEPEAO�=J@�PDAEN�?KJOPEPQAJP�AJPEPEAO�
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train_equipment has-a set of engines

train_equipment has-a set of passenger_cars

train_equipment has-a set of dining_cars

train_equipment has-a caboose
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passenger_car having id=P143 is an element-of passenger_cars
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Learning Objectives

¥ Define a business opportunity, especially in a business to customer

setting

¥ Understand what is mean by the Ònew five forcesÓ and how these

forces generate business opportunities

¥ Explain MooreÕs Law and its effects

¥ Explain MetcalfeÕs Law, and how it operates in network settings

¥ Understand ÒCoasianÓ, or transaction cost economics, and how

innovations in communication technologies affect the costs of firms

and markets

¥ Understand and explain the Òflock of birdsÓ and ÒfishtankÓ

phenomena
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For many years Ð indeed since EdisonÕs invention of the

phonograph in 1877 Ð the music recoding industry didnÕt change

that much. While technological changes did come to the market

for recorded music over the years, in the form of improved

recording techniques, hi-fidelity stereo, and the advent of the

compact disk (CD), essentially the industry remained stable, with

its structu re largely unaffected by technological developments.

Recording companies found and recorded talent and marketed it,

and the products of the industry Ð essentially disks and cassette

tapes Ð were distributed through record stores. Artists were

remunerated in the form of royalties, retailers in the form of

margins, and the record companies kept the rest.

The fundamental distribution issue of assortment was (and in

many ways still is) perhaps the most significant dilemma in the

market for recorded music. The structu re of the industry and the

Table 10.1: The global recorded music industry
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way the product was produced held an inherent problem for both

the retailer and the consumer. The retailerÕs predicament is that

of inventory Ð the need to hold very large stocks of records, in

order to provide a selection to customers, and to be able to make

available to the customer the one that they will choose when

they want it. This means that a lot of capital is tied up in stock,

much of which moves slowly and often needs to be discounted in

order to meet working capital requirements. The consumer is

also in a quandary: Will the particular retailer stock the one

album that they are looking for? And, will they be able to find it

among the thousands of other items? Even once found, the

consumerÕs problems arenÕt over Ð there may be 12 songs on the

album, and they may only really want three or fou r. But they are

forced to pu rchase the entire album, with all 12 songs.

Table 10.1: The global recorded music industry

Players wishing to ha ve a wager on a football game, or a flutter

on a horse race, or to back up their opinions on a political

election or the outcome of the Oscars, ha ve until recently had

few alternatives. In a majority of Eu ropean countries, Canada,

and most states in the USA their only option would ha ve been to

place a bet on a pari-mutuel or totalisator system, while in

countries such as the United Kingdom and Australia, and in U.S.

states such as Nevada, they would also ha ve access to licensed

bookmakers. Both of these systems place the player at a

significant disadvantage, not least of which is the fact that the

Òrake-offÓ or house percentage is considerable. This means that

winners get paid well below the ÒtrueÓ odds against their choice.

Furthermore, neither of the two systems allows a player to pick a

ÒloserÓ Ð the player can only stake on a winning outcome. In

simple terms a player canÕt back team to lose Ð they can only

back the other team to win or on a draw. A specific disadvantage

of pari-mutuel systems is that subsequent weight of money for a

playerÕs choice will reduce the payoff, so that there is no

opportunity to exercise any skill in the timing of a bet. Both

systems profit not from the losers (as most inexpert gamblers

believe) but from winners, by paying them out at less than true

odds. In the case of parimutuels the house percentage is around

20%, and even the most generous bookmakers make books that

have an edge of around 14% in their fa vor.

Betfair (www.betfair.com) which commenced trading in 2002 is

the worldÕs largest betting exchange. As a business, Betfair has

Table 10.2: The market for sports betting
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no interest in the outcome of any event it makes a vailable to

gamblers. It simply provides a market for opinions and for trades

to take place. It re-quires players to make and/or take fixed odds

and all income is derived from a small percentage commission

(ranging between 2 and 5 percent, depending on a playerÕs

tu rnover) on a playerÕs net winnings on an event. In general

terms, the greater an eventÕs tu rnover, the more revenue and

profit Betfair generates, although BetfairÕs income is strictly a

function of the total net winnings on an event, not tu rnover.

Table 10.2: The market for sports betting
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Learning objectives

¥ Describe what a B2B system is and why such systems are important in

the modern economy;

¥ Define the concept of Integration in terms of information systems and

discuss why it is important to the modern business organization;

¥ Describe what an ERP (or enterprise) system is and why such systems

are important in the modern economy;

¥ Define the concept of Supply Chain in terms of external integration and

discuss why it is important to the modern business organization;

¥ Describe several technologies (EDI, E- Marketplaces, Web Services) in

current use in B2B systems; and,

¥ Discuss both the opportunities arising from the adoption of B2B

systems and the challenges to their implementation.
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Business-to-

business

(B2B):

B2B refers to the transactions (pu rchases of

equipment, supplies, services, etc.) that occu r

between businesses as opposed to between

businesses and consumers.
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E-commerce:

E-commerce is the buying and selling of goods

and services over the Internet, especially over

the World Wide Web.

E-

marketplace:

The E-marketplace is the electronic community

of buyers and suppliers that integrates buyersÕ

procu rement systems with suppliersÕ

fulfillment systems thereby creating a single

standard process for transacting business

electronically.

Enterprise

resou rce

planning

(ERP):

ERP systems (also called enterprise systems)

are information systems that are intended to

integrate all of an organizationÕs data and

processes into a single uniform information

system.

Enterprise

system:

Enterprise systems (also called ERP systems)

are information systems that are intended to

integrate all of an organizationÕs data and

processes into a single uniform information

system.

Globalization:

The concept of Globalization is the

acknowledgment of the increasing

interconnectedness of people and places that

were formerly seen as unconnected because of

the physical distances between them. Their

new interconnectedness is a result of the recent

advances in transportation, communication,

and information technologies.

Integration:

Organizations integrate the functions of many

different departments in order to produce the

output of the organization; however, in the past

the information systems that served these

different departments were unable to share

data between systems Ð they were

unintegrated. In IT the term Integration refers

to the trend of designing information systems

that are able to share data across functional

boundaries. See ÒERPÓ and ÒEnterprise

systemsÓ.

���



Legacy

systems:

A Legacy System is simply an older information

system that has not been replaced by a newer

system. Legacy systems are frequently

unintegrated and the trend towards integration

is seeing many legacy systems replaced by more

integrated or even enterprise systems;

however, most legacy systems actually perform

the functions for which they were designed

quite well, it is simply that they were not

designed to integrate with other systems.

Supply chain:

Supply Chain is a concept that sees the various

organizations, people, resou rces, and

information involved in bringing products to

their ultimate consumers as a continuous

stream (or chain) where resou rces and

information flow through to that final

pu rchase. Supply chain sees all of the involved

organizations as connected in a network whose

pu rpose is to deliver the final product.

Transaction

cost theory:

Transaction Cost Theory is one of the earliest

attempts to theoretically define the business

organization in relation to the marketplace.

Because an organization cannot control its

interactions with the marketplace (lea ving

continual uncertainty as to costs), it attempts

to minimize these interactions by bringing

many otherwise market transactions inside the

functions of the organization. Bringing these

ÒtransactionsÓ inside the firm rationalizes the

costs of the firm.
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Learning objectives

¥ In this chapter you will be introduced to the following concepts:-

¥ Formal & Informal Organizations

¥ Horizontal & Vertical Division of Labou r

¥ Management & Specialization

¥ Organizations and the impact of Information & Communications

Technology [ICT]

¥ Globalization & the Global Economy

¥ Outsou rcing and Off-shoring and associated business models

¥ The Open Sou rce model

¥ Linux, Wikipedia and the Wiki model

¥ You will also be introduced to the ideas of:-

¥ Peter Drucker

¥ Henri Fayol

¥ Chester Barnard

¥ Henry Mintzberg

¥ Eric Raymond
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Learning objectives

¥ Be able to explain why business managers need to understand the

consequences of information system (IS) failu re and actively

participate in planning to a void such failu res.

¥ Be able to identify the components comprising an information

technology (IT) and explain how IT infrastructu re is necessary to

support the delivery of IS-enabled business services.

¥ To recognize that IS system failu res are not limited to the loss or

destruction of information systems, but includes breaches of

information confidentiality, integrity and a vailability.

¥ To be briefly identify and explain how managerial, operational and

technical controls are used to minimize the probability of system

failu re and to minimize adverse consequences resulting from those

failu res which do inevitably occu r.
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The Potential Costs of Poorly Managed
Change: Results of an Untested Software

Upgrade
A firm conducting much of its business over the internet suffered a IS

service failu re du ring its peak sales season just before Christmas. The

failu re, the firm's web servers began to lockup so tightly that they

could not even reboot themselves. This particular firm conducts

almost 80% of its annual business in the weeks preceding Christmas.

Losses were estimated at approximately $20,000 a minute. The cause

of the failu re was a supposedly ÒminorÓ software upgrade that a

programmer made just prior to departing on holiday. It took the firm

over 24 hou rs to discover the changes that had been made and even

more time to back out the change to restore service. The

programmer, once contacted, insisted that it was ÒinconceivableÓ

that his change would ha ve caused this outage (Behr, Kim and

Spafford, 2004).
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Nairobi Fire and the Loss of
Irreplaceable Documents

March 2, 2004. ÒThe blaze started at 0200 local time (2300 GMT on

Monday), sending sheets of orange flames into the night sky....

Council fire engines were unable to cope on their own and several ran

out of water as no working hydrants could be found near the city

hall.... Among the thousands of documents destroyed were maps

showing the routes of new road bypasses (BBC, 2004). ( http://news.

bbc.co.uk/2/hi/africa/3524855.stm ). Computers as well as paper may

be lost in fires; both can constitute invaluable information resou rces

of the enterprise. While insu rance claims may help to restore the

building, important documents, including contractual records and

city planning drawings, were lost forever in the Nairobi City Council

fire. These types of losses can be prevented by ha ving ha ving tested

data recovery capabilities in place.
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Learning objectives
This chapter is about creating the software-based products and services of

the futu re (and what significant ones won't be)?
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