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Information System Management
(MIS)

Chapter One: The importance of The MIS

Dr. Baha'eddin Alhaj Hasan Ue Slides
Department of Industrial Engineering
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Motivation

= Graduated students realize how valuable for the job
market it is to have skills related to information systems.

= |n this course you will learn what information systems
are all about and why they are so fundamental to
business and society.

= Our journey will be exciting filled with revelations about
business strategies, technology trends and innovations,
and also tips that will help you work smarter as a student
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What is an Information System (IS)?

" At the heart of eve
system.

. Either it is on the cutting edge of technology company
Illfe Google, Facebook .., or those that don’t seem very
high tech (family owned restaurant or 3 fitness gym

= Can hardly_sgrl/i_\/_g\_/vjhpqt information systems or
mithout people who know how to build and mahééé
em.
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What is an Information System (1S)?

)

= Aset of interrelated components that collect, manipulate,
;- store, and disseminatefdata_ aggjnfO(rr[ation_gﬂd provide '
~ afeedback mechanism to meet an objective (Stair and
Reynolds, 2010). ¥/

= The Information Systems major is for people who want to
solve problems businesses face and create new |
.| opportunities by using the latest computer technology. \
They help organizations use technology to operate more s
efficiently. They work with other business and IT people + -, |
to build systems for executives and managers that <=0t
support their decisions (University of Arkansas). ;m})\(,u, Lo, g
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What is an Information System (IS)? =™ oy
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The ° & Compone et
e study of complementary networks of hardware® ™

ceesie t - v7@nd software that people and organizations use to *c'=*
te, anddistribute data  °.

Ao collect,filter, process, crea
ki/Information_system). Y Ceeude
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(https://en. wikipedia.org/wi

. = Combinations of hardwére, sﬁiware, and P
\f“’ telecommupications networks that people build and
use to collect, créate, and ‘distribute u_seful-data, B
typically in organizational settings (/Information
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WHAT IS AN INFORMATION SYSTEM?
Bl Nayps )l e oy
What are Information Systems (IS)?

"An Information System is a group of
components that interact to produce
_information. "




Computer Components

Human Components
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Technology (IT)

Hardware




Output;
Information

Data — raw facts

[Information — Processed Knowledge —
about the world

‘orsummarized raw facts Information that
that can belused in zle‘ads to valuable
decision-making }- 7 actions
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Remember

Data,

Information and Knowledge
Data are raw facts.

Uy ", " Dataiis pure valyes

which themselves d
W «» ) g . . O nOt
b st ;5;;‘ much significance. : nave
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" Information:is processed, manipulated, and

" interpreted data. s ) S | I
= Knowl Ny VW owa s RSt
Anowledge: is an Interface or conclusion drawn from

the information. sty  JRPRTCA
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Example

1 N
c ye2r= = Transforming Data to Knowledge:

230t e ‘- A patient’s single high-temperature reading at a
(méwwv velsel 24-hour walk-in clinic
= But entered into the clinic’s information system
e pelg®-t ) and combined with the patient’s other symptoms
“eviex< 0 (and previous medical records, it becomes far

Fepesaest 007> more valuable as a diagnostic tool
5 g (e - i i

v = Combining it with data from other patients
" entering all clinics that week.

fovclomon )l (7= The patterns may warn of a flu outbreak or
ol I T even a major epidemic |
ecam) Le¥s8 (= Centers for Disease Control and Prevention draw
Modors on data like this to map the spread of diseases
Ll and take swift action to protect the public.

T ———



Data Information
FIGURE 1-g

= Knowledge

Information

Pgti.ent’s temperature at walk-in Table showing fly diagnoses
clinic on Dec. 15=103.9°F. in region during month of
December

Worldwide map of fly
outbreaks suggesting pandemic
01010011 01001111 01010011

Microsoft (MSFT) closing
stock price

Binary code for SOsS HELP!1]

Graph of Microsoft highs and Combined with analysis of other
lows for one year information, leads to broker’s
recommendation to buy, hold,
or sell stock
cwor Complete Waste of Time May be interpreted as an insult
(text messaging abbreviation)
GPS coordinates

Map showing location with Location of Taj Mahal in India
push.pin

Invoice #259 Tota| Amount = Total Sales for Southern Region Fastest growing sales region;
$139.23 in First Quarter = $2,156,232

consider broader marketing
campaign
A
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weet e Characteristics of Information 7

= 'Accurate: Information must not contain errors

= Accessible: authorized (users should be abel to
access the information.

= Complete: Information must contain all important
elements.

= Economical: Information should be economical to

produce in terms of both time and cost.) e e f
\5/3 < )‘ <—
-

LN’V‘L<
e4c .

ustesw Format: available in the desired format.

ible: abili information from one
= Flexible: ability to transforrr_l in _
form to another and flexibility to be used for different
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Characteristics of Information
Cont'd (8he S\me g1 o 4.
e e g

Reliable: Information is S dependable, should be
generated using correct data

Relevant: Information m must be relevant

Secure: saved in safe places with appropriate access
authorization

A~
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Simple: Information mu
and usable.

Tlmely Information must be e available when itis
needed and up to date - %;ﬁqu\ RSNV

Verlflable there should be
information --

must be easily understandable

means to cross check the
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WHAT'IS MANAGEMENT
INFORMATION SYSTEMS

Management Information Systems (MISX)MM b o ®
comprise the developmentand-use.of 237, o085 o

information systems.that help organizations (T
achieve-their-goals.and.objectives.

N L) TS

Key elements: S
Development and use > MTc
Information systems
Goals and objectives

—————




DEVELOPMENT AND USE oF
INFORMATION SYSTEMS

! ¥ =t ko Is
T\lue
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Take an actiye role in order to ensure

that system will meet your peeds,

e
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> Learn howto acquire infarras: s
- Oac u’r H1of 2 T Tre d
Sﬁtemshb askin gr:;fcoaﬂmallon QQ\QO&YZT\HQJ cPJed'bnb
—j?”g“ﬁ*\uem o
* Learnfhow to "sﬁmgign systems.

ACHIEVING BUSINESS GOALS AND
OBJECTIVES

//
IEFEN APERTER P

MIS aids businesseslin achieving objectives:;

Organizations themselves don't do anything.

People\within\an organization or business who:
sell, buy, design, produce, finance, market,
account, and manage.

MIS empowers users to reach goals:

Exist to assist business people.

Need to be developed for right reason.
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ACHIEVING BUSINESS GoALS 2
OBJECTIVES -

What questions would you ask? J‘?‘b})b

What would be the benef; i -
e the enefuts/downsndes of

modernizing? RS

Would you make the j

nvestment to update the
System? Why?

(.~ HOW DOES AN IS DIFFER FROM T2
>,

¢ g A .)‘ ( *

i 3 i Te = T
Information system (IS) is a system of =70 gya &
hardware, software, data, procedures, and (skilled workers)
people that produces information

Information technology (IT) represents raw
technology, components of IS

Hardware peple 8 (plo K
Software Procecliares 1g

Data components

=¥ LY Ws QWA =% Is
BUT 15 g WOT (ot H TN




‘ HOW DOES AN g DIFFER FROM T2

INFORMATIi)i SYSTEMS

Hardware Software

Data Procedures People

INFORMATION TECHNOLOGY
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Six Major Roles of Information Systems

FIGURE 1-1

The major roles of information systems
in organizations.

Supporting
@ Customer
Interactions .
@ Managing Making ®
Operations Decisions
&l The Six Major
Roles of
) Information
p proying Systems Collaborating
( Individual : o e B EZD
Productivity
Gaining
Competitive @
Advantage



Managing Operations

Processes the
-and services.
Information Systems :-

" Are crucial for tracki ‘ 2
> benefits . o o\nd-employee payroll, taxes,

* Back-officeAnformation Systems keep all details

about the company and operations,

. Comm;e;rcrialﬁinformgcion systems software
packages: SAP, Oracle, NetSuite, or QuickBooks.

Industry Specific Operations

- FIGURE 1-2
? >A> Manufacturing information system displaying production volumes and other metrics.
(\-/\9 - ( Production Volume by Hour

Safety Metrics

D @ i

N - " et SR B, S50 ey W = b o s e
temperature Humidity 7 8 9 1011121314 15 16 17 18 19 20 21 22 23 24
Hour

Production Volume

Production Volume by Category
70 Quality Metrics
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Hour

Production Volume




MyCollege MyTools

MyClasses MyProfile

FIGURE 1-3
Student information system with
Update contact info online services for students and
View schedules ; faculty.
Submit request Bus 111 Mw 14:00-15:00 Macintyre
View requirements Bus 111 Mw 15:00-16:00 Doyle i
Register for courses Bus 112 T-TH 9:00-10:45 Student Services | Jovaacy)! 3 Uz “uizs
Bus 112 - - Online “lhes <)) re Lus
Bus 112 M 9:00-11:45 Garcia M|
Bus 113 w 1:00-2:45 Doyle

—J

Industry Specific Operations ...
Cont'd

Q\}'I'cransportation companies rely on inform-ation
systems equipped with GPS to track their fleets,
optimize routes, and conserve gas.

Companies that buy products from supp_liers around
tﬁe globe need real-time updates on their global

supply chains to manage inventories and reduce
costs
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SUDDOFtIng Customer Interactions
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" Customer Relat; e e T

" 5),'build and maintain refatorek
and §Uppon all the processes that underlie then?.tlonsmps
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Making Decisions i G

[T (P-TS oy >
Q)‘_:‘_)\QL‘)\\ N—:-a:\) C,L .

FIGURE 1-4 = Kaouledog ¢ e jif
How do managers answer questions like these?

A Wl

should we add

Should we offer

free wifi to more fish to the
customers? menu?
Where should we _Can we save
o et by dois

L URAOT an hour earlier?
restaura nt?_

e T ——————



... Contd

Managers make

: decisions eve
mainly on their o

: fy day, and many rely
Wn judgment.

) major Corporate, -
decisions were based on instj ek die

nets (intuition) —» Dprd ke Gaao
. Qogd\cje\cispn\s.thgs‘e_v_vhighware based on data (data- ">

driven decisjon making)
———=uiSlonimaking)

* Information Systems provides thi

s information.

© ~2r9e number of pieces of data to reveal important
trends and patterns.

= Example: the sales s

the restaurant make

= manager makes
early.

ystem will show how much
s in the last hour of business
a good decision about closing

Making Decisions ... Contd

Sore UETs W ) 7)o - Logh=o )Ldlaf

= Business intelligence refers to all the information 2T e
)%}iiﬁM “ managers use to make decisions

M?:J'\ ;9/_\9_‘)
(e *"./L‘-%[j,.‘v = This information can come from many sources
‘-f”w\g;&’j‘ beyond the organization’s own information Adterns i .
\ oy R0 i = 7 ;O
J}—yy g NSHU™ systems. ‘“W'gz\l‘!j‘ 3

for example, might <o 2 |
= The restaurant manager, : : : 258 vl
combine customer records with publicly available s b

3 L.VA

\-'--‘g{:\;‘\\&*’('*:r 2
information about income levels by ar:ea ﬁgd:ptgn ederin e 2
isi ere =
help make a smart decision about w IS, o
another branch.

: CR AT
Decision support systems and business intelhgi?hnce, P
. ' is of information sources w
lends rapid analysis o .
grtificial intelligence and human knowledge

s o
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Collaborating on Teams

J‘_‘j‘_s l)( \4;*\,
Collaborat; Collboney = Ol
Oration ang teamwork —— “Cau o e (D5 e

= Innovative info

rmation Systems th

to work together at any time and f

" Participants ¢

*tworking sites Support online
COmmunities: Facebook, Twitter ..
= Sarvices that

customer relationship management
(CRM) system

An information system-used to build customer
relationships, enhance loyalty, and manage
interactions with customers.

data-driven decision making

business intelligence
The information managers use to make
decisions, drawn from the company's own
information systems or external sources.

Decision making that draws on the billions of
pteces of data that can be aggregated to reveal
important trends and pattems.

social networking sites

Online communities of people who create
profiles for themselves, form ties with others
with whom they share interests, and make new
connections based on those ties.
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|mprovmg Individyg| Productivity TR L
To improve Productivi J:i);f“ :
TR _uctmty at work, People can choose i
Mpmyeror €ring variety of Computer software and
= vices, but more js not necessarily better
Ou should select carefully, with an eye to the |

functions

. YOU need most ea

. , ease

lgarnlng it of use, and short
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\\ " COMPETITIVE ADVANTAGE

Y A
(& G- oo i

o 4
— | A
Competitive advantage refers to factors czLa cﬁoabifﬁl;r

that allow a company to produce goods or  ©)~e Lk L 4

services betteronmore cheaply than its s L3
rivals.
> Cheaper product = less money going out, more
margin.

Or cheaper product = more price competitive
than rivals, more sales, more money going in,
more margin.

A better product = more sales, more money
going in, more margin.




COMPETITIVE ADVANTAGE

MO Tre

b % \ Gost
. Vearlyadvancesin, <) %7 sl L, e
devices (smaller, more powerfy) 1 & f5 o st
Services/(faster, more reliable) '

costs that are either lower or Services greater for

same cost

e =
| Free, Perfect, and Now
\} = \"’p ')DUI / Sy \

Free or delivered at no Contain no errors or Delivered almost
cost (Twitter, Instagram, immediately, usable and
Facebook. Google) available 24/7, no wait or

downtime
9\k>\ Cs\ Lpg=2\o

mistakes, competitive
with-alternatives

e VL 4
T Atternsdive.. cwqjﬂ:‘b()‘(/om\)
5 s

Data

. . = a \9,& ARANCeN <
RS — (, SRS <Ay
= |tis all about data . "
o ad e\l \ (7\ AQL
= Formats of data: numbers, letters, NAAO o v

= Regardless of the initial form, data is converted into

digital format. ar h:lﬁ;‘ P
sl Cf:?- hftps /lwww.youtube. com/watch?v=c36M60JS8sc
Pode Sx t’«.\te "

\olatis o Sleince . d< 5‘ )\)J
AR ool e h?v=X3paOmcrTjQ 5
| 127 = https'/www.youtube. com/w%tcw)m’w p \fr*fJ',
. /, <\ ". 'OT \J\«\L)/(\e} de {\/U ('/ \)a\}‘( ;-‘L)| (‘.h ;J < "'\u\vr”)}f’\.l‘/:\
N O ST data; as billions of =
(S N I becoming the'main source for data

devices are connected.

https://www.youtube.com/watch?v=WC@f\’NWEYaPUDQ
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| Devices Connecteq (loT)
FIGURE 1-13
| The Internet of Things.
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rmation Systems (MIS): a type of
1or ystem that supports decision making at
the managerial jeve e =

5
@)
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Why do Industrial Engineering
learn this topic? '

|

| 5 J
25U peri=s ) Dada_Jj e Fedd Jl sl ) @
O Pericd cipingC (P TC o  Cm poe= g el ine it |
A= Qespeckie)) <223 2) 5=l )3 . R
= The field draws researchers and practitioners from

: o gy oslo
business, computer science, psychology, sociology, -

d\s _&"'\"‘" 7°

public administration, and many other fields Tl ),
* They all are interesting in creating systems to help

organizations do more with less

o T
= Make companies more gompetitive,increase
~7productivity.




Topic
Sample Research Questions

Gmb;_mt@@gmgg, What kinds of

devices can p
B %&@@@3??@0 Collect data?
'9 data and daty analyticg ‘

How can Organizati i
sl =—-<dlions collect and analyze big data to
' achieve Competitive advantage? -
Development

ol Ow\ﬂj\r_..\; Y

¥ - ® ach 1 .

Systems of information What are th best ways to@evelop new software? e 1)
How's ould end users be in —¥ 20Ttware
———=10uld end users be iy

volved in the,d‘e!erlopm,ent‘p_rocess?

ITin Organizatiorys How should m
impjementedz

What kinds of |T policies about "acceptéble use), work best in
Hierent organizations? s '

How should |T develop systems for the disabled?
o What kinds of i

nterfaces are easiest for people to use?
= e ) - B .' )
mmmsj Why do virtual teams succeed or fail? :
How can Managers use social networking to promote innovation?

l:{ow does the Internet affect the real estate business?
How should businesses promote online sales?

1T and individual¢’

IT and markets %

Course )\ NS ¢y g"f’)\—."“ ol oy *

Why do Industrial Engineering

. . alady Gore SN g<
learn this topic? Q’%M)\ Pt
= '‘MIS is a young discipline, and researchers strive to .
keep up with the rapid changes and trends
= loT

= Generating big data

= Need analytical tools
= e-Marketplaces: |

= Threatening traditional players
y = Airbnb ( goye=tt Tocasl ). I
ol booking rooms provided by individuals
o Campetitivg R
—Own zero rooms




Big datg

Volume of datg 9€nerated op

ine per second:
Emails: 2 34 4,0

84 sent =logle )l o e
" Tweets: 7,231 sent T ¢ sToc g i, J98-<
" Instagram: 1 159 images uploadeq ) og= ol Daka Y
" Tumpir- 1,352 posts | '

Skype: 1,473 calls Yy 2Bl
Internet: 22 148 g of traffic =g |
Google: 44,490 Searches

YouTupe: 84,841 videos watched
Facebook: 30, 000 likes, 5 new profiles

59

Source: How Business Works, 2015, p262-263

Information Systems throughout
the Organization

Th eg.‘ eopl eu)cﬂmni.ofjpfom_ation systems IS\t
( al} Just makinq@eghnolo@workl not enoughto

create a successful information system.

——
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Information S

| ystems throughout the
Organization

= r('».-AC{:‘ 55 ﬁ"o
" Why should you learn about information systems?
" "My career is marketing, developing creative ad
campaigns. Those IT folks speak their own ;. .
language, and | Speak mine.” s o2b5 ; 2,

‘.‘I’m in human resources—the only system we use
Is the one the company set up. It's really a
disaster, too. We really need a way to train new

people faster, before the ones who have all the T

knowledge here leave.”

“We're a nonprofit volunteer organization. We
can’t spend money on expensive overhead like IT,
. SO whats the point? We don’t need anything

" 7 fancy—just email and word processing.”

Information Systems throughout
the Organization

= These people'don’t realize the importance of inf.
systems and the individuals who know about it, and
how it can contribute to the organization’s success

» J » A
S / y




B8  Systems, Roles, and

.

|3 Development Methodologies
f Systems Analysis and Design, 8e

i Kendall & Kendall

J Global Edition

Learning Objectives

o Recall the basic types of computer-based systems
that a systems analyst needs to address.

e Understand how users working in context with new
technologies change the dynamics of a system.

il e Realize what the many roles of the systems analyst

- are.

e Comprehend the fundamentals of three development
methodologies: SDLC, the agile approach, and
object-oriented systems analysis and design .

e Understand what(CASE toolsare and how they help a
3 systems . analyst.

Lol 5

T R S T e SN VR T
B, SR
A
[

X (>

Kendall & Kendall Copyright © 2011 Pearson Education 1=2
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Croynn < sexedlch P c

Information—A Key Resource

% e Fuels business and can be the critical
a factor in determining the success or -
failure of a business NS

e "‘"’“‘. vf- t |

‘?\} * Needs to be managed correctly — -=rfe wear
~ * Managing computer-generated "7 e

information differs from handling
manually produced data

&
e

d

A , ‘ \
‘f‘:'._, e ;)~‘)\A 2

Ccv 2N x AN =
de A" I}"Jk . f N
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Kendall & Kendall Copyright © 2011 Pearson Education 1-3

[ ol |

Major- Topics

b

}‘3 e Fundamentals of different kinds of
Eg information systems ~ bk, Cem hlass

\ Ago k\ | REN L‘L ll\

e Roles of systems analysts

e Phases in the systems development life
cycle as they relate to Human-
Computer Interaction (HCI) factors

e Computer-Aided Software Engineering
(CASE) tools

Kendall & Kendall Copyright © 2011 Pearson Education 1-4




&,
- Sy;tenjs Analysts Recommend, Des%n, and
§(=) Maintain Many Types of Systems for Users

cr20\S ¥ "= Ts ) ¢

* Transaction Processing Systems (TPS) g\l'ab 0% by
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* Transaction Processing System (TPS)

* Process large amounts of data for
transactions

° Boundary—spanning

* Support the day-to-day Ooperations of the company

* Examples: Payroll Processing, Inventory
Management

routine business

Kendall & Kendall Copyright © 2011 Pearson Education
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Knowledge Level

ofrce M“‘“f“‘*l)ﬂ-d)j e
s in — P e - ...

‘ " 'ad . s - \‘v-'\,) (!31'3 )
e Office Automation System (OAS) Z0)\5 Ly ek )
* ‘Supports data workers who share information, but do not

usually create new knowledge -~ v-ve o io oo

 Examples: word processing, spreadsheets, desktop
publishing, electronic scheduling, communication through

@ﬁ voice mail, email, teleconferencing

el Wil e
' Knowledge Work System (KWS) Y
) = Supports professional workers such as scientists, engineers,

e and doctors

ol ° Examples: computer-aided design systems, virtual reality

systems, investment workstations

Kendall & Kendall Copyright © 2011 Pearson Education 1-8
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* Management Information System (MIS) #=tty, S0 252"

e LN ;;L,
* Supports a broad spectrum of organizati ; : .
decision analysis and decision mgking ‘onal.tasks including

* Examples: profit margin by sales re

* Decision Support System (DSS) De-
* Aids decision makers ne

rJu
Q% 7y

Py Josio

CS e

gion, expenses vs. budgets
! por M =)hs i RR P FA o
in the making of decisions 3~

modeli

C),&L \

«_Researching understanding natural language and the ability to foc
‘reason through a problem to its logical conclusion - & ag:,:vb]\ﬂ
9L® g (:oz \ T, > T2 Cone lusions ‘“M?) es Lo |
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* Executive Support System (ESS) —> 7 o))
* Helps executives to make unstructured strategic decisions in
an informed way e
* Examples: drill-down analysis, status access / Lr-‘l‘j J <7’g R0 ‘
 Group Decision Support System (GDSS) -7 ¢° h/\é)r;ﬂ’t,}:;;‘:“""; ;
» Permit group members to interact with electronic support.
» Examples: email, Lotus Notes s G B8
e Computer-Supported Collaborative Work System 7 %ot
(CSCWS) — = _
»(_CSCWS is a more general term of GDSS.

» May include software suEpOrt called groupware for team
collaboration via network computers

» Example: video conferencing, Web survey system

-

T
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Il Integrating New Technologies into
ii Traditional Systems = - - sy ™=

A 837 oottt

“«g/cg))la;)‘_')ée»f};n:;{ Vst woure
Sy el Cripras

* Ecommerce and Web Systems

* Enterprise Resource Planning Systems ¢rp

“W * Wireless and Mobile Systems

md  ° Open Source Software

* Need for Systems Analysis and Design
ol |

Kendall & Kendall Copyright © 2011 Pearson Education
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Systems Analysts Need to Be Aware that
Integrating Technologies Affects all Types of
Systems (Figure 1.2)
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Ecommerce and Web Systems

* Benefits

* Increasing user awareness of the availability of a
E Service, product, industry, perso
i

n, or group
* The possibility of 24-hour access for users
| o | * Improving the usefulness and usability of interface
el design
_— * Creating a system that can extend globally rather

than remain local, thus reaching people in remote
locations\without worry of the time zone)in which

they are located R
i

Kendall & Kendall Copyright © 2011 Pearson Education
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| ol |
!! Enterprise Resource Planning
s Systems (ERP)
Ea * Performs integration of many
B information systems existing on
d} different management levels and within

A different functions
e Example: SAP, Oracle

Kendall & Kendall Copyright © 2011 Pearson Education
E |

1-14

B i ———




Wireless and Mobile Systems

° A system analyst may be asked

_ to design
standard Or wireless and mobile '

* A system analyst may also be asked to
d\exglog intelligent agents.

* Example; iPhone, iPod, BlackBerry

* Wireless‘communication is referred to as m-
émm\eie )(>mo£ile commerce),

= Cemmexce -
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Open Source Software
g P
o3 oA e An alternative of traditional software _
g , development where proprietary code is - Noy
B hidden from the users™open =ovree coffcoarc i= |

D)

* Open source software is freelto distribute,
share, and modify.

(. Characterized as a philosophy rather than
—simply the process of creating new software

o | o Examplé? Linux Operating System, Apache

A B
o e
] S

? Web Server, Mozilla Firefox Web Browser
- e\ w0 sl dUsye Nchoor :' & g\l
£ 1* &P T s ) ~ ‘»,l__.&., L’\‘,‘l(Jv\ oL £ ,J
a\‘,ﬂo\;}\o\k
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Need for Systems Analysis and
Design

* Installing a system without proper planning
leads to great user dissatisfaction and

- frequently causes the system to fal into
isuse.

—_

* Lends (help structure to the analysis and
design of information systems

gAY * A series @wé);esseisystematically i
. undertaken to improve a business through™™
the use of computerized information systems
8]
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Roles of the Systems Analyst

e The analyst must be able to work with
people of all descriptions and be

experienced in working with computers.
e Three primary roles: ST e
» Consultant Cp= s
OP‘\\\(\M?C\, YO’\)l £ 9!
: e Supporting expert
g i

Ei * Agent of change

Kendall & Kendall
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Qualities of the Systems Analyst

k._?&y*'l' o o (‘70\@:,]\ é@Lba

Ny & A L} .5 i

* Problem solver el el
* Communicator

* Strong personal and professional ethics
* Self-disciplined and self-motivated

Kendall & Kendall Copyright © 2011 Pearson Education
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;i Systems Development Life Cycle
EL (SD LC) s Laelonis 2y Mehiobiy ), §

59(24@«1‘. St9)

* The systems development life cycle is a

hased approach to solving business "
gromemspp * differend puces & eacln Plose Los dof

ectintes.
"1 e Developed through the use of a specific
Bl cycle of analyst and user activities

e Each phase has unique user activities.

1-20
Kendall & Kendall Copyright © 2011 Pearson Education




Systems Development Life
Cycle (SDLC)
https:/ /www.youtube.com/watch?v=Fi3_
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The Seven Phases of the Systems
Development Life Cycle (Figure w.3)
[HeT )

2 Determining human < ‘-(u\u\,\a,\
1 Identifying problems. informatlong - (;,’b‘ SE

opportunities, and requirements ¢ A \ (o o( 4 S
g~ ) <)
objectives ‘,M‘-’\ ‘) N:E‘J Y - w‘
i ¥ . l\‘l(
3 Analyzing
system needs
T Implementing
and evaluating
the system
3 4 Designing the
i recommended
§ @ system
6 Testing and 5 Developing and
I maintaining documenting _, i
the system software 7 ol )
Sm Cr]
A2y | yemy
1 o e 3y a)
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Incorporatin

g Human-Computer
Interaction

(HCI) Considerationg

* The demand for analysts who are

Capable of Incorporating HCI into the
§ystems development process keeps
INCreasing, as CoOmpanies begin to
realize that the quality of systems and
3 the qu.ality of work life can be improved
- by taking a human-centered approach

at the outset of 3 project.

v oe "‘)‘“‘_ZQQ} Lg,_) .:\’{\J.’,,.»‘, Do ¥o «

S, R
-

L
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Identifying Problems,
Opportunities, and Objectives

¢ '.,@"C )N J_;\:‘().,_,

5 - o)
o Activity: Poh B o5
 Interviewing user management

* Summarizing the knowledge'obtained

* Estimating the scope of the project B

» Documenting the results N s ol
e Output: 2t e

/ “~L1:\:‘.,,.) \_‘ sl ‘ti\

» Feasibility report containing problem definition and
objective summaries from which management can
make a decision on whether to proceed with the

proposed project Préden)) oo 5 ausT

92

3 ma
1 /¢ 1 saaVT L

1-24
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l‘ Determining Human Information
M Requirements
i‘ * Activity:

* Interviewing

‘ * Sampling and investing hard data
, ! * Questionnaires

* Observe the decision maker’s behavior and environment.
" ° Prototypi/ng\\ ; e~ e
* Learn the ;whof)\whz/@'whe@wheh{ how,and why of the
el current system, - |
* Output:
. Tr;]e ar)apést &nderspehndsW%?Mjsh tlr<1eir M\év'%rkj
wnen Interacting with a compu €r; and begin to know how
- to make the new system more useful and usable. The
analyst should also know the business ,func\;igngand have
complete information on tﬁé_sge%;le,f oals,data, and
ﬁFJo(%aure involved:> =
| y | o&‘\‘\vvv\"de o ) 7\ L)i:vt d_p
= : 5 Kendall & Kendall Copyright © 2011 Pearson Education
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Analyzing System Needs

SIVP Ly

5.
&achab)\

= Z%Oﬁa"(j:@—;*'f-j@
o Activity:

» Create data flow, activity, or sequence
diagrams.

» Complete the data dictionary.
/ - = Analyze the structured decisions made.
- |_» Prepare and present the system proposal.
g \’ Output:

=~ 1 % . Recommendation on what, if anything,
ié should be done

Kendall & Kendall
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DeSigning the Re
System

* Activity:

* Design Procedures for data entry.

cCOmmended

Dc@'jk\\;}(/— Okecle 3y 4 o

8 —H

K * Design the_humall—computer interface, > .22
. —— — > O]
FAEY * Design system controls, Grapiaind v ALt
Bacq * Design database and/or files. ) L
* Design backup procedures.

SRy * Output
Hi = e Model of the actual system __ ..., Re

ofgm o 2ys “/;'-”J"f
s Kendall & Kendall Copyright @ 2011 Pearson Education Od>==i 5, £

S Not o option

Developing and Documenting

! .; \)56 ;‘L \V‘ S A Y \
By oroware VEIRL £ emdogi
EL? i . O_XU“‘:;:";’ (« LS .)-_;:, p)‘\)
: e Activity:
* System analyst works with programmers to develop any
Mo j original software.
] * Works with users to develop effective documentation.
* Programmers design, code, and remove syntactical errors
FREg from computer programs.
Eaed * Document software with help files, procedure manuals,
and Web sites with Frequently Asked Questions.
ey e Qutput:
){ g » Computer programs & T
P » System documentation (r*" e
fod
Kendall & Kendall Copyright © 2011 Pearson Education 1-28




Testing and Maintaining the
System

i
i * Activity:

il « [Test|the information system.

';1 * System M maintenance.
ELs] ° Mamtenance documentat|on
4 o Qutput:

* Problems, if any
* Updated programs
“ * Documentation

E" ] 3 i‘l Kendall & Kendall Copyright © 2011 Pearson Education 1-29
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Implementing and Evaluating the
System ol lge Akoc

FYC@)\M’L«J&‘K

- ‘\)L\A&)l f\zlSj\A\) =
o Activity: el ¢ 25T

IS »1
‘g o Trainusers.Acpe b s~

1 1» Analyst plans smooth conversion from old
) system to new system. wotieNeck

i

C \/
s i

3 ¢kl N
= m. =—pisles
Bl » Review and evaluate syste TS e

® Output o325\ 9(u;\d Stcalony Y

. Trained personnel
» Installed system

1-30
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New Systems and

Other Activities
40%

' Maintenance of
Existing Systems

L | C‘— A, 23 202
= JT Kendall & Kendall Copyright © 2011 Pearson Education 1-31 ' -
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The Impact of Maintenance

reasons:
~« Removing software errors bogs

* Enhancing existing software i

41 e Over time the cost of continued

< maintenance will be greater than that of
creating an entirely new system. At that
point it becomes more feasible to

perform a new systems study.

il

g e Maintenance is performed for two
A

| R o

T

ket

-
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Resource Consumption over the
System Life (Figure 5

Major Changes
in Both Business
and Technology

, 11

t . .
'k Postlgstallatlon Minor Changes
i HU= Due to Bugs and
\ Enhancements
Amount of Systems
Resources Development
Consumed,

Time
Time and

Money

(252 Jrstis! o

S r'
<) ?.

Installation L iliss
Day \
C:l‘a <\ o5 = Q’T-/"
‘ USHA) S AL Lo
2] Nt < -
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Approaches to Structured Analysis.and Design
and to the Systems Development Life Cycle

e Traditional systems development
life cycle

o CASE systems development life
cycle |
e Object-oriented systems analysis |
and design

o AGNC

B T
T o

Bl

B
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Engineering (CASE) tools < -

* CASE tools are

Productivity tools for
Systems analys

= ts that have been Created
explicitly to improve theijr routine work

through the yse of automated support.
* Reasons for using CASE tools
’ * Increasing analyst productivity
£ 1%

* Improving analyst-user communication
Integrating life cycle activities

Kendall & Kendall

n R

e e
e " T |
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!! Case Tool Classifications

* Upper CASE tools perform analysis
and design.

* Lower CASE tools generate .
programs from CASE design. =-- B

).»\‘) |

N PR
. o ol PR,

T

k!

R T
=7
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Upper CASE Too|s
Q—Cfg')ﬂf”“‘“@ (,\‘;;;\ﬂ/:b dﬂ%ﬁ: i
* Create ang Modify the system

° Help.in modeling organizational
requirements an
boundaries.

Kendall & Kendall

d defining system
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Lower CASFE Tools S

E\\jon\'\mki)\{

* Lower CASE tools generate

computer source code from the
CASE design.

e Source code is usually generated in

several languages.

e Decreases maintenance time

Kendall & Kendall

Copyright © 2011 Pearson Education

ié * Generates error-free code (., coupilers
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The Agile Approach

a\M\o@ PRy o wtvolset

move Alew ¥&—'Mf) e
¢ Based On: I'AC/ffﬂOéo(bB?M

[ ]
* Principles

* Core practices

Kendall & Kendall
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ﬁ Agile Values
ii o Communlcatlon — C:fm» \ Jffjgia
&8 e Simplicity - TR e AT
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Dyhoo =
e Feedback . . . > =y -

v‘ =) \\ (\ ~a_= )
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Four Agile Resources

]
Resources are adjusted to ensure

successful project completion.
* Time

* Cost
* Quality

* Scope

Kendall & Kendall Copyright © 2011 Pearson Education
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B Stases
Five Stages of Agile Development

e Exploration

& * Planning

| e Iterations to the first release
L. Productionizing

e Maintenance
Ei

e e
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Agile Proj

€Ct Develo
Process Pment

(Figure 1.7)
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bJect_-Oriented (0-0) Systems
Analysis and Design Goees o i

ol Ob‘)f’(-\rs
-oj,;wp s 2 9l (e
° :t’-\l_:ternate approach to the structured appcroc;gél?l of
: € SDLC that is Intended to facilitate the
evelopment of Systems that change rapidly in

résponse to dynamic business environments

Analysis is performed on a small part of the
System followed by design and implementation.

The cycle repeats with analysis, design, and
lmp_lementat_lon of the next part and this repeats
until the project is complete.

* Examines the objects of a system Sticdy g9y Sauh
S Mok Oojeeds s Taberitomce. Frop' ez —io

7 e = Obj ovieated i) X
n D] Odien s ?Lu..,w‘ (}LADQ_J
%«:{ _j Kendall & Kendall b Czpynght © 2011 Pearson Education
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Object-Oriented (0-0)
Systems Analysis and Design
https://www.youtube.cpm/watch?v=A38y
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Unified Modeling Language (UML)

\ Phases US)@ Qen;ﬁo:rﬁ;’c e
ek 3T 5\ o0
Desians s y s

o Define the use case model: o%,jﬁ Zi ob}f;jj)
l s Use case diagram i ? m?(g:”l :f:’”
g » Use case scenarios AT
nq e Create UML diagrams. froy N (o e
sl Develop class diagrams. jé;‘fﬁj’ F

¢ Draw statechart diagrams.
BM . Modify the UML diagrams.
o Develop and document the system.
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e Choose either:

74
! Choosing a Method
I

éﬁl ¢ SDLC
 Agile

E“: » Object-oriented methodologies
&

A
!
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When to Use SDLC

0

Moxe Sede

fwoce c\ow\'heu}o_ﬁ
* Systems have been developed and  tive foe 0

documented using SLDC.
o Tt is important to document each step.

o Upper level management feels more
comfortable or safe using SDLC.

e There are adequate resources and time to

complete the full SDLC.
o Communication of how new systems work is
important. Y ..

Dousveladl
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When to-Use Agile

o There is a project champion of agile methods in the

, organization. Ve Cme X
B8 Applications need to be developed quickly in 1oz 292
'g\ response to a dynamic environment. ;. re.dd | +iss e Lo %
' « A rescue takes place (the system failed and there is <-%-"
[ o | no time to figure out what went wrong). Calle'
BE |, The customer is satisfied with incremental
improvements.

ey « Executives and analysts agree with the principles of

iﬁ agile methodologies.
X ‘
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When to Use Object-Oriented

——

classes.

k * The problems modeled lend themselves to
% * An organization supports the UML learning.

o

l“ o Systems can be added gradually, one

: subsystem at a time. ©° Jig Ayl U O s L,

C Sy

e Reuse of previously written softwareisa” =

Y

d possibility. Y RN NI
S8 1t is acceptable to tackle the difficult ﬁf(ww’m Ny

ii problems first. L, B T
g 1 <®LC (L\?.u;_
m | Ty il
m| , ket
| Kendall & Kendall Copyright © 2011 Pearson Education 151 =\ L)
e (Y
Sy

e Information is a key resource.

e Systems analysts deal with many types of
information systems.

e Integration of traditional systems with new
technologies

e Roles and qualities of the systems analyst
e The systems development life cycle

o CASE tools
"1« Agile systems development
a : e Object-oriented systems development

Kendall & Kendall Copyright © 2011 Pearson Education 1-52
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Information System Management
(MIS)

Chapter Three:
Information Systems Organization and Strategy

%) Dr. Baha'eddin Alhaj Hasan

578¢ Department of Industrial Engineering
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Information Systems and Organizations A

L',A\,ul O,’-"'./ Ror ‘er;-‘.. -7 0 e
A= | IS
s - Crodle o Aag &
- = The interaction between information technology and
b “%W organizations is complex and is influenced by many
e PU mediating factors.
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The Two-Way Relationship between Organizations and Information Technology
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What Is an Organization?
?nc\OQ ‘z—)Up ?:é}
P Technical definition e 4 ekt o\ 39
» Formal social structure that processes resour
from environment to produce outputs

» A formal legal entity with ‘internal rules and
procedures, as well as a social structure

< H ‘ <
Jormaldy 1 0¥y S103]s gdl o8 sechnical € Lanacterdhis
k\S\\ sl ce. e potocals Hlod e mfba(vs kpx\t\Jnxa,qHA_r wf. intec rl“_:pso( ol e .
%‘(\m(d (. cia~ Organization

Outputs to the
environment

aum /objechve 10 [ p—
Prcloce. o U('()“" | Inputs from the | I
environment - n SEVA -

?Prwyssﬂm‘érbcéss
ol SR e
w2 Aot ‘

Figure 3.3 The BehavigralYiew
Organizations

Behavioral definition gjw\fi:o{ ke ouduncks)
A collection of rights, privileges, — ~““« pesinq i
obligations, and responsibilities that is
delicately balanced over a period of time

through conflict and conflict resolution

FORMAL ORGANIZATION

Structure \
¢
Hierarchy a ::,q ro) ) =
Division of labor SR (t_)
"
Rules, procedures 3 d" R M
Business processes L S AN AT
Environmental » | Culture L5 Envionmental [/
resources Process. outputs
Rights/obligations Qoo TR
Privileges/responsibilities
Values
Norms
' People




Common Features of Organizations

+ All organizations have some S|m|lar structural”

featu Ires:

v" Clear division of labour
v Hierarchy —  cs» e 5o
v" Explicit rules and procedures

; : & 1
> Shaguld o

‘\Aj(*tTwJ ZU" s

& Pogeolures.

v Impartial judgments sk @ Jor 39S 5 HR .
9>
v Technical qualifications for positions
v" Maximum organizational efficiency _ . gl

2 A ,{LQ( 2y )
= Ay CPl By BT
o\ \ bl
(jﬁ'g\\p 5’/"\;’5
P
(ﬂg/‘) ﬁ

Routines and Business Processes

NS | 2
Busines &\«ms/ G55

—

EoutlneQare patterns of individual behavior. Business Grocess
- Business processes are a collection of routines. Rovtines

|£//"u4 )-% Ak’r /U"i‘)

o P e

* Business firms are a collection of business
processes.

+ Business processes enable organizations to cope
with all recurring expected situations. e 00:cien \(L>
b ,

Ny sy
P N e ) € Wi
Z <\ i ‘ AQ Co v
. \?)K?’ v o i\ S o o Business Process 1. 5.? -
OTH- 10 O work |poleuiors syt PO
J O Qy 4‘1;) ns. e \)\ ) “\‘!j(&:_,'\ \\
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Routines, Business Processes, and Firms

= ' o ’
JL/" al Routines, Business Processes, and Firms

b
N &/} ~\ 74 .
,’9\) e~ Business = ) ') lJ
PN e ) .
i \ % Business
Process 2

Business
Process 3

Indwidual
Routines

_/ -
jl\%l\};&\)d \Qo\/“ln{g . ‘ko\%\«g —_ C«(“hOV\_s .

2 -
> O
. L'/“\'Q %\"\;C‘}\N’C = h\)vv\rms.

M? How 7 L\,LQo(‘)

Organizational Culture
for tbon-?

Gohd)) csls L3 vyl L
¥ ‘
- What products the organization should produce

—_—

- How and where it should be produced

- —

- For whom the products should be produced

~
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ooy 1o \ne csDed an u,\(t)gud\YCLQ‘i’lV\ by de L

‘(\’ AN Cra €
. . . ile Mjm S v
Unique Features of Organizations A , Godhs
¢ ojectmea
» Structures .~
« Goals . ¢ Nins & Olojechves.
* (Constituencies — _=\ojy % 01,5 Peivloges
Lalys s
. Leadershipstyles, — o\ &> 22liye o P95
Lans [ g)] & W oo
2Ly
» TJasks -,
+ Surrounding environments
Organizations and Enyironments
et Ampical g i mad)! i f)ﬁclsw\“%. ] (unnﬁiﬁ )Sf:‘«f oy 3\
~ D@ ﬁ,ﬁe\e Sactore -
~+ Organizations and environments have a reciprocal @T““\a}
relationship. .

» Organizations are open to,and«dependent on, the
social andphysical environment.

+ Organizations can influence their environments.
=\e) ¢
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Organizations and Environments
Guber gl Laws T Herkace b

\—

N e A
costavers )| e — 2 Ae =L

The Organkzation and Its Environment

Environmental Resources

and Constraints

Wr "«-),o(}}/q /

Covernments .
Competitors QJAJ(CANOW
Cusiomers
Financial Institutions

| Culture

Knowledge i
Technology : Information Systems

LJ[\Q K,p,«é, SeAE. PorK we Roud
Yoo c XNzl \oa RG] fekio \oectte fluy ot fotle cow U

f (l_ganizations and Environments

AW\ ~OMWVBV

& Motvod eflcks ook ores.

= Environmentsshape’ what organizations can do,
but organizations can(influenceheir. '

environments and decide to change
environments altogether.

= Information technolo fg@@jn ‘
helping organizations perceive environmental |
change and in helping organization§ act on their
environment.

i




Other Differences Among Organizations

"\’ aUn -
» Ultimate goals (j,
N (LA
- Different groups and constituencies
g__l/"-l 3 >y OrT ,‘\/
+ Nature of leadership 8T s el

+ Tasks and technology

Organizing the IT Function

The information systems department is
responsible for maintaining:

»  Hardware

N - | Software

+ Data storage

Networks




Information Technology Services

THE ORGANIZATION
Senior management
Major end users (divisions)

i g Managers
o IT Infrastructure Systems analysts
Hardware o Systems designers
Software ! Programmers
Data storage Network specialists
Networks Database administrator
| Clerical

T “deocdre fé/}F‘(e S‘}r’\,c_}(,’\"( - [IUQJJ 1601 (/\MM)\_,
\Flgure 3- 6/ C’?WO’N‘M
2 = MA
,J/u‘ %’TS W{ ODH(“"
tn \L@_ )#{%

Information Technology Services

Moy, ) é\))‘l
Includes Specialists: Ry

- Programmers: Highly trained, writers of the software
instructions for computers

- Systems analysts: Translate business problems into

solutions, act as liaisons between the information -
systems department and rest of the organization U-mw s
o H/\L ¢

J

- Information system managers: Leaders of various
specialists




[nformation Technology Services

Includes Specialists: (Continued)

» Chief Information Officer (ClO)::Senior manager.in
charge of information systems function in the firm

- |End users: Department representatives outside the
information system department for whom applications

are develgped —~—~. W =
s =5
2 0

i : _ ‘onxov
'fsa 2 —"xh—": = Q
"

o ) c),,'Y' e T

Economic Impacts

- _IT changes both the relative costs of capital and the
costs of information.

\ \/? X 4(—)( pf§eM~) |U~{ O\rlﬂr xh (){\(J Jrl-'\‘l,
_,~~+ Information systems technology is afactor of
=4 production, like capital and labor.




Economic Impacts

+ Transaction cost theory: Firms seek to economize on
the cost of participating in markets (transaction

costs). > hsSi) Tl

* T lowers market transaction costs for firm, making it
worthwhile for firms to transact with other firms rather
than grow the number of employees.

> M \-\; ‘}l@ g —)‘3(_)”‘7 M (_)10/3 "‘fx\y\p C\)‘JQ—‘ A7)
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Transform How Data Drives Decisions

Dynamic Workplace Intelligence is designed to empower a businesses’ digital transformation,
Why is this aitical for you and your customers?

87% 85% 88% $17.3B 30%

87% of companies 85% of enterprise 88% of firms are using Worldwide business The biggest
believe that digital decision makers feel third-party providers waorkflow automation compatitive
transformation is they have two years for at least one and optimization advantage for 30%
a competitiva to make significant component of their market is expectad of organizations will
opportunity. inroads on their digital transformation. to grow to §17.38 be the ability to
(CapGemini) digital transformation (Accenture) by 2022 at 11.1% creativity axploit
before falling behind CAGR digital technologies
their competitors, (Workiwide Business (Garmel Mark etGuide for
Vorkflow A
(Linkedin) and Optimization Forecast, in the Di g’;l ’:'iy:er;:z:e)
2018-2022)

o007 ghen
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The Transaction Cost Theory of the Impact of
Information Technology on the Organization

Transaction
costs

Firm size (employees)

Figure 3-7

TN 5,k Teowsodion Juls™( 2o
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Economic Impacts

« Agency theory: Firm is nexus of contracts among
self-interested parties requiring supervision.

- Firms experience agency costs (the cost of managing
and supervising).

+ |T can reduce agency costs, making it possible for
firms to grow without adding to the costs of
supervising, and without adding employees.




The Agency Cost Theory of the Impact of
[nformation Technology on the Organization

Ly
. =3 Oy
~ A
Firm size (employees) o
( Jad0g 3'(
. \ \"/)")C
Figure 3-8 ’
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| Organizational and Behavioral Impacts

IT Flattens Organizations: .
E Moy Il 125 il oy
- Facilitates flattening of hierarchies Uot 21 2 9
+ Broadens the distribution of timely information <= \o5!
- Increases the speed of decision making S Ly
- Empowers lower-level employees to make decisions
without supervision and increase management
efficiency.
« Management span of control (the number of
employees supervised by each manager) will also

grow.




Flattening Organizations

P
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e AR AR 0
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A traditional hierarchical organization with many levels of management

=T e
@ooaooacooo Stesdicre.

e T T A G
An organization that has been ‘ﬂattened by removing layers of management
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Figure 3-9 S
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Postindustrial Organizations and Virtual Firms

Postindustrial Organizations: B — 'y ey
“\"\a““’(&]jg J | Js - )\W

(= C owav\pg}tq,\(f
- Authority increasingly relies on knowledge and fmh‘_c c=lles
competence. |

<_.:))Lvo g

- Information technology encourages task
force-networked organizations.

. d—é‘; ;L.;j—c_'"/-)
Cre=Tesk sy




Postindustrial Organizations and Virtual Firms

7

Trnteme)) s (2 LZJ_;V«'

T

Virtual Firms: - :
A y= 9\

N

- Use networks to link people, assets, and ideas

- Can ally with suppliers, customers to create
and distribute new products and services

- Not limited to traditional organizational boundaries
or physical locations S :
: A aJlh  slapy

How Information Systems Impact Organizations
and Business Firms

?L<):"“” :B;_):Q—
Increasing Flexibility of Organizations: & a3 Js
— e A
==

- Information systems give both large and small
organizations additional flexibility to overcome the

limitations posed by their size.

- Small organizations use information systems to acquire
some of the muscle and reach of larger organizations.

a5 a5 Vil 1
'o,_):o U»O()\CW} Qﬁ’c 9
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How Information Systems Impact Organizations
and Business Firms

"V Increasing Flexibility of Organizations: (Continued)

e oy s Tyl S S0y
- Large organizations use information technology to
achieve some of the agility and responsiveness of small
organizations. Beo e eyl (s Si=T

» |Customization and personalization: IT makes it possible
to tailor products and services to individuals.

U\Z_,o e kﬂ)'»*fs)\ :Si})‘ﬂuc
To cunteoniize Proc;:\ug*-s (,(&rﬂ/@[“j
oSN /ﬂf‘e, o‘l‘V(@rS e

How Information Systems Impact Organizations
and Business Firms

- \ . - - .
1\1/9&/ Understanding Organizational Resistance to Chan%i: _
F«E‘Z:J\) Apolzo ;( ()‘)S,:' L.)‘/b ©
 Information systems become bound up in organizational
politics because they influence access to a key resource.

- Information systems potentially change an organization’s
structure, culture, politics, and work.

« Most common reason for failure of large projects is due to
organizational and political resistance to change.

® @




How Information Systems Impact Organizations
and Business Firms

Organizational Resistance and the Mutually Adjusting Relationship
between Technology and the Organization

—@\5/1;,\ ’o)].\L d_o
K’J&Ckk -5
=) e = | Lo
Technology —")_—_:4__9**_)' ~_—zf‘4 ~)
&Hlhe == =g
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Structure

Source: Reprinted by permission of
James G. March.

Figure 3-10

How Information Systems Impact Organizations
5 and Business Firms
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How Information Systems Impact Organizations
and Business Firms

The Internet and Organizations

» The Internet increases the accessibility, storage,
distribution of information and knowledge for business
firms.

* The Internet lowers the transaction and agency costs of
firms.

* Businesses are rapidly rebuilding their key business
processes based on Internet technology. Example: online
order entry, customer service, and fulfillment of orders.

The Impact of IT on Management
Decision Making

Implications for the Design and Understanding of Information
Systems

Factors to consider while planning a new system:

« Qrganizational environment

+ QOrganizational structure, hierarchy, specialization, routines,
and business processes

+ The organization’s culture and politics

—



The Impact of IT on Management
Decision Making

+ The type of organization and its style of leadership

+ Groups affected by the system and the attitudes of workers
who will be using the system

* The kinds of tasks, decisions, and business processes that
the information system is designed to assist

Mounag mdﬂ» Decison)| « A —TU\ iﬂj ;L;z_y.,ho\k
3 = - .

ppeas\ Solas F \ ' | seilen.

e S Y
gekes ety

()%_J\g}w The Impact of IT on Management
Decision Making

Characteristics to' be keptin'mind while Designing | .=« 5% sl %
Systems: O Dy v\lo 2.
=) Yl YL
- Flexibility and multiple options for handling data and 7
evaluating information
- Capability to support a variety of management styles, skills,
and knowledge
- Capability to keep track of many alternatives and
consequences
- Sensitivity-to the organization’s bureaucratic and political
requirements 8,
A \,\J;Mi W eyl Se\u 59 G g 3
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The Impact of IT on Management
Decision Making

Business strategy decisions of the firms will
determine the following:

* The products and services a firm produces

* The industries in which the firm competes
« Competitors, suppliers, and customers of the firm

* Long-term goals of the firm

Information Systems and Business
Strategy

Business-Level Strategy: The Value Chain Model

The most common generic business level strategies are:
O3 gy G appm I S
Become the low-cost producer 2t plaan g 30
2 r;& 4< Hxidng)g 5,52
Eﬁ\n‘}\/‘*—/l
Differentiate your product from competitors’ products

Change the scope of competition by enlarging the market
or narrowing it to a specialized niche ewcw?e ——
\lour Maoy-Ket o ¢ n,/{\{'

\\‘t”j& >\ /,“)\A_\Q 7\\,);)\‘\\ (‘)‘LE\?KJ‘(\yqi ( Q,v‘ )E&‘H
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Information Systems and Business
Strategy

“Value Chain Model: o=

- Highlights the M or §uppo rfactivities that add.
business value

* A good tool for understanding strategy at the business firm
level

)J)\//./:f\)ﬁ \2)9
. “» ) \
Primary ActiVities: e 3NN

(D|rectly related\o the production and dlstnbutlon of a firm’s
Producfs or serwces et 1Y &% 2 Sedes

Information Systems and Business

Strategy
,oyr\g\:{,
n— Lo\ Qe Ly,
p _Z. e SN i 2
Support Activities? 5 \ /) &
- Make the delivery of primary activities possible
Lidestocdton |
- Consist of the organization’s infrastructure, human 5 ) :;QJM@ |
resources, technology, and procurement - 3‘1 e
P ———
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Value Chain’
Activiteg) (b\,o;l( A e LW
Qs it ) a5 b )9
J\/\Q\f‘cag\n- -

Firm Infrastructure

Human Resources

Support
Activities )/ Technélogy Develofpment
Xas \‘\fj\x‘\fo 'Procurementz =
S
E}
Inbound Outbound | Marketing ;
Service

Logistics @Reravons Logistics |iand Sales

<" Primary Activities -

c-/v“)\k I 3 ')'/‘-j,‘_ /\(\)‘li\/ (((‘(‘_@J] (__S(__D

¢

\What Is a Value Chain?

Network of value-creating activities

= Primary activities
= Support activities
= Linkages




Primary Activities

= Five activities
= Inbound logistics
= Operations
= Qutbound logistics
= Marketing and sales
= Service

= Stages accumulate costs and add value to product
= Net result is total margin of chain

Support Activities
N

= Four activities
= Firm infrastructure
= Human resources
= Technological development
a Procurement’ '
= Contribute indirectly to production, sale, and service

= Add value and costs
= Produce margin that is difficult to calculate
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Interactions across value activities soppPart.
Sources of efficiencies
Readily supported by information systems

Reduce inventory costs

Linkages —
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Produchs.

Benefits jof value chains

Support decisions for various business activities.
Diagnose points of ineffectiveness for corrective action.

Understand linkages and dependencies between
different activities and areas in the business. For
example, issues in human resources management and
technology can permeate nearly all business activities.
Optimize activities to maximize output and minimize
organizational expenses.

Potentially create a cost advantage over competitors.

Understand core competencies and areas of
improvement.




Information Systems and Business
Strategy

The Firm Value Chain and the Industry Value Chain

Administration and Management:
Electronic scheduling and messaging systems

Human Resources:
Support | Worlforce planning systems
Activities

Technology:
Computer-aided design systems

Procurement: A
Computerized ordering systems

Inbound Operations| Sales and Service Outbound
Logistics Markeling Logistics

Primary Automated | Computer- | Computerized |Equipment | Automated

Activities | warehousing | controlled | ardering maintenance | shipment |
systems machining | systems systems scheduling 1
systems systems i

-, "
~, >
. ~,
Sourcing and LS ’,” Customer
Procurement 200 ol Relationship
Systems - N A Management
N o Systems
=

Industry Value Chain

Figure 3-11

Information Systems and Business
o Strategy

Strategic ques/t,io_ny:

« How can IT be used at each point in the value chain to

lower costs, differentiate products, and change the scope
of competition?

G B )




Information Systems and Business

Strategy
f Jche | e
Value Web: 35" uedo el A ed

Internet-enabled Web of cooperating firms:
- Customer-driven network of independent firms

- Uses information technology to coordinate value chains of
separate firms for collectively producing a product or

service
2 1o * (:o_»
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Information Systems and Business
Strategy
Q“W‘Uiﬂﬁm*} ' The Value Web

%

=]

Strategic Alliance
and Partner Firms
g 3

Wy
:’?/’»1\@ \ g v\(\ﬂ_ I

Co N~
= S Industry
= _ o =\ Customers
Suppliers = Firms i = =
4 == == ==
— O :*_f”, ERP Systems 4= —_ =
Suppliers'ma || . e Customers’
Suppliers \ Core&gg:};tlon Customers
Supply Chain Management I Customer Relationship
Systems Management Systems
N |
Supplier Extranats Indirect Sup~p1I'|~3:s
Net Marketplaces == ‘") —
=
Figure 3-12




Information Systems and Business
Strategy

Information Systems Products and Services

Systems that Create Product Differentiation:
L{_L(‘-‘-) C;};\jfot/\hc‘sﬁh Cuostromers)) o> )i‘ "Jjjf ():‘/'9_9:3 +*
- Firms can use IT to develop differentiated products.

- Create brand loyalty by developing new and unique
products and services Senices)l o Prods I\ gg:3

« Product and services not easily duplicated by competitors

Examples: Dell, Orbitz

Information Systems and Business
Strategy

Low does I¥ 215
o Craduct e

Systems that Support Focused Differentiation: nge sl B
Analyss N JD_J—b &

> o = ) o@ tle. Ao omer

- Uses intensive analysis of @cmer datal to support new
ways of contacting and serving the customer ’

- Enables development of new market niches for specialized
products or services

- A niche market is a segment of a larger market that can be
defined by its own unique needs, preferences, or identity
that makes it different from the market at large.
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Information Systems and Business Arkers Fe

Strategy b ’V’"d)'i

Porter’s Five Forces Model
In the larger environment, there are five main forces or
threats:

* New market entrants

A

//\f) /0”’;&&- Substitute products and services
’ffﬁ@i

z |

+ Suppliers
* Customers
N

« ¢~ e+ Other firms.competing directly

Information Systems and Business

o oS
Strategy et
Porter’s Competitive Forces Model r‘wjﬁi*:?
I - pg_; {‘('L‘ a

- Substitute &
Products
and Semvices

5 B, N
o e '

- | Traditional "A

~4—® Industry |
i | Competitors | e

Su'ﬁpliérs

st

Figure 3-15




| Information Systems and Business
| Strategy

IT and the Internet can greatly change the strength of
these competitive forces:
. DM

- Encourage new entrants. Example: NetFlix (offers
thousands of movies and TV shows for a flat monthly rate)
vs. Blockbuster (a pay-per-view video-on-demand service
(you rent or buy each title individually)

' * Increase customer bargaining power. Example:
| Expedia.com ( travelling agency) and others.

Customers ) W (5 <= \:QJJ),S;'.”

,;x:pph@r D) Cﬁq\_é r‘)SJ

pow <

Information Systems and Business
Strategy

IT and the Internet can greatly change the strength of these
competitive forces: (Continued)

- Decrease in supplier power. Example: eCampus.com
increases the efficiency of used textbook market, reducing
publisher profits TeyPheaks ¢

€ — bookse

+ Substitute products. Example: online music lowers value

of record stores




3(\(')\A) is Potex's \/QLUQ Cloin \/%eol?

1- To Dt’s{tbm « C/m\-v()&h"\vﬂ_ Sm}%

2, 70\0@'% oveas Ay ohluin Cg»\,\()e}%\vt aclv. over ww«)ﬁoﬁ Goeinsterce.

- —SXT le\;Dﬁ) SYE coul! Yive cost ClAUC\AJQ%ﬂ (Tv\ bouw@q &4?5\5%@>
: \)3\6 Shullesl CXO\Q('SMQ«VI colld give uuu—\j adv. (OQQJ(C&Q’\SB
‘(?LA&OV{ C&Q‘IVCND cabled L\U() 2,]& cost ooy Lo\r\'bou»\&ﬁ \DCS\S-\\QS) .
- Cendall ~
endalived preetasing caldaave cost oty (Thlushruckore) -

-

jv\f)k \V} vL(U) N

{ .

\\/\:t\:d Cb-e{v\ \IS & S@F aELAOP{\fD'FGQ / PO(X(QY’S W C\M Coc.\fs% on
M. 0% carmieg oLk Ao cread e ﬁdsﬁew»s £ i “"‘Pdg e
Vecle *oar \ FS cadStomers. ‘ M"M’%"-"{fdo ~fle QJ{T)U('S PU(CJA&S@Q

/ cONSYMEers OSI PF‘WD s

Dupport cctilitie s-




_——-‘

\";v(\e/( S \V(L\)\R L‘\r‘-‘\v\‘é -\( A+<a'|c \’SqL Ov ch{c,( u(,dJ -{Jor \»\/64&/\9(& »

@, v e bq e D(D)C\/\;\_LQ_Q(“;/\_(; AJR o

,,_w-u\{S\S ol o Biowes
1’\",\-;; cane \rav\ous (\("V\\/’l‘»r(’& P(‘Y
Aol odd veldve 7

The velese ¢ Laates A /Mo c\ - l

L /\,\orﬁ(’( of velre mc(—fvi{' ves
.

P ocure F\\’“

https:/www.youtube.com/watch?v=f04hzGA4u3-Q /s e
f/or&w's \)W ClndiTin - A% ol vadie o tve—

tputs Xor
To ‘]é/v\(mq‘?‘ V) PL{CA»S*‘\ -

Ve Pr’/l Hionglip edren Iloik

atf wille <

https://www.youtube.com/watch?v=QU3d RhXmC_8
Macdo no s \galwe Clagdin -

IS & uus)\%
= rclw On 4\ 2 |
%;6 ) UN?Q;&‘ Organlzatlonal Strategy |
¢ @ <A 1846\
L N s slgm N\ edd Y\e Oy S i ]
)f@)’)“”g \U)—)‘ N \'}4 C\_))/.,\J\\)\)QD\ Ue,x,\_ ‘F
\y s 53)) cs34

= Determines organlzatlon S goal and objectives

= Developed from organizational structure

= Creates the value chain for organization

= Establishes the structure, features, and functions of
information systems
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What Is Competitive Strategy?

= QOrganization’s response to structure of its industry
structure:

= The structure of the industry refers to the nature of
barriers to entry and competitive dynamics in the
industry.

Four characteristics of industry structure are ‘ v
particularly important to the performance of new firms
in the industry:

Capital intensity ¢
Advertising intensity,
Concentration,
Average firm size.

o SR S

We -
Organizational Strategy 1)) <« ¢

- [Porter identified _four_ﬁm etitive strategies:~ ey
= Cost Ieadersh|p across industry = e fovtdoge
= Cost leadership focused on particular industry segment
= Differentiation across industry
= Differentiation focused on particular industry segment

= Porter says goals, objectives, culture, and act|V|t|es
must be consistent with strategy

7. Y- Cost Differentiation
ny N
7 Lowest cost Bettder .
( Industry-wide |Jacross the product/service
industry  — s
industry
7 ‘ Bet
' Lowest cost rotci:n e
Focus | withinany RIO= s
= within an
: industry segment
327 (29 industry segment

B e e |
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“; Achieving Competitive Advantage |

Businesses determine competitive strategies
= Create processes to achieve strategies

= |nformation systems developed to support business
PrOCESSES' £ opiin-gerdh oy

’ '\

Help organizations achieve competltuve advantage 7‘ *}"

Need to avoid creating systems that are unrelated to
organization’s strategy

sy ¥ | Uns
Busmess Functlonsl

BUSINESS FUNCTIONS -~ =7

Flow of Goods/Services

Human Resources (

Accounting and Infrastructure Activities

Arocurement and Technology

\ G

Marketing | Inbound Operations Outbound Service
and Sales | Logistics | or Manufacturing | Logistics | and Support

- i
%l

Primary Activities 1

¥¢ |Business Functions: the activities carried
out by an enterprise; the combination of all
primary and support activities,

Support aserd> =2 oY




Fundamental Types of Information Systems
- within Organlzatlons

= Calculation systems
= Functional systems

= Cross-functional systems g, Fes b

)

J— = sy
EJ alculation Systems/

- ? L Oy

= |Antiquates system

= Relieved workers of repetitive calculations ‘
= Labor-saving devices

= Produced little information

= Examples: systems that computed payroll and wrote
paychecks; inventory tracking

W
L““\
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, ~\Eunctional Systems]/
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= Facilitates work of single department or function

= Functions added to calculation system programs to

provide more value S\ Calaypcion foo

1

= Islands of automation s o B ad) e Gy
- \Work independently from each other T
- Effective as independent functions

* Inefficient working in cooperation with other processes
across entire business

—

= Examples: human resources; financial reporting e =Pk
R * g R o =
S O i — B (@ =SS~ v 1
R, «J\ V; }i(ofl‘é’s g:w? 81~ ,\y—L 44 oede, -2')/'—‘0—?‘ Y’-\):ro(S’ggCA3‘(\&&
VS e s (?7\9\’)] P N\ﬁ“} W ecke o o\'tj:w\':zu}i on > u\o&cc‘i P 4 .
H'Z i )\¥ Qm,._:_. (vﬂ VQVL
N Tw@a T e -
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Functional Sysfems }
Human Resour:ces‘ }‘ﬁiéystems
ﬁiccounting and Infra;structure Accounting Systems

Arocurement and Technology

Marketing | Inbound Operations Outbound Service
and Sales | Logistics | or Manufacturing | Logistics | and Support

WJ\ J
b
Sales Operations Systems and ‘
Systems Manufacturing Systems

*ﬁ‘ Functional. System: Information systems%
which facilitate the work of a single department
or function.




Functional Silos: Isolated systems designed
to work independently of one another.

ag =t

i Sales and Operations and
Marketing Manufacturing

Accounting

)'C;‘_JZ) D/\ k}ﬁ‘) —j_(' CS_ Y y 52 ]
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Eunctlonal Systems E
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s=d = 'Data Integrity Issues:
C\’é;w’l}‘ o Order Data Inventory Data Accounting Data
:;ie)a e Product Price Product  Price Product  Price
WD“ LXZ-0324 $135.56 LXZ324  $135 00324-LXZ $130.25
e(’r Y LTK-0203 $38.99 LTK203  $38 00203-ATK $39.00
Lese of '
Hekoginty — = p | :
_ ‘ 3 v
E:)wu\«o%ms T |
wed Sales and Operations and .
e
U‘DCS :)SL Ao Marketing \55 )30 Manufacturing ) SAgeounting
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\Functional Systems|

‘.‘
()9 Tnbosp 21 L

@J}J' ‘?JL’J Dept

= Costly Functional Systems O o= sl QP

Accounting

Sales and Operations and
Marketing Manufacturing

EV\CHDV\C‘) ““’SS = QQB«A on éo\oM‘Jrvv\aul‘s (
CrosS - ch}(owj Syt = Posedd on Csocess.

. A AW E [ 4
oy helphl {Integrated, Cross-Functional Systems j
mwi a2 e i o
S a Drl = Cross-department systems operate across
\/ departmental boundaries

Mos+ Fep - Increased functionality

:“Li\t‘ff( = Process-based systems support complete business

Line ¥ processes

m%q(‘*‘j - Integrated processing systems are more efficient

- Needs clear line of authority




(I\ntegrated, Cross-Functional Systems|

y

4 .~ . * “v e
/h'ﬂo——‘ Y. ouno §i b\;" B .

_

Management

g! e

|

a
(o
> \

Sales and Operations and
Marketing Manufacturing

Accounting

FJﬁctlonal SystemsiProble ms\

= Systems provide tremendous benefits; but are limited
because they operate in isolation

("‘)i b ®

Data duplication results from each application having own
database

Potential lack of data integrity

Business processes disjointed across functions

Produces lack of integrated enterprise information

Limited information available at any one source
Inefficient decisions based on limited knowledge

Increased costs to organization

i
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Cross-Functional Systems and the Value

\«‘:1 o \(‘xé-@l Chaln (crM) ,}b - )’),'v 1
cetomer Qelod(onsShap

i : 7 ..\vwxo.j~-.'r-0'.-~t’ ”}t—'
= Cross-functional systems designed to overcome Y= G NS
problems in functional systems Cros-g, .

sy Cso?

= Customer relationship management systems (CRM) Nt

- Integrates all of the primary business activities Ry M
adreade

= Ldes : . ;
Q\_;\};\ o st [ 4 Makes the organization customer-centric nawe . )
Comomecs 9e—= * All customer data stored in single database
>\ . T 4 £
. = = |Enterprise resource management systems (ERP) >yl >
o ?A_-{’, 3 + Integrates primary value chain activities with human Cyess-QRnchonal
o ‘“?/\' resources and accounting BN ovex— 1. Guderpite
N - Enterprise-wide systems
D — :’ 2 ?
Business Process Design |
'Porter’s idea
= Create integrated, cross-departmental business
systems
r ‘\/ . . .
);,. ¥= Do not automate or improve existing systems
»w »7 = |nstead, create Nnew processes: . .J ewve cross step ertmendad
f 2 r/‘ 2 — . el
o - Integrate activities of all departments

- Across entire value chain

Q
New \smug, = Nerd 'I«\Ca\ 6‘*3/‘)




\}Business Processes|--

o\ v A ¢l B N
ani\'wf)\j oYy o\l AL O 3

o))
_\e
=t = 'Network Ef activities, resources, facilities, and
Ginformation>—> e 4% ysiness unchion.
= '‘Accomplish a business function
= Implement value chains or portions of value chains
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Competitive Advantage via'lbroductg

\
W
hu\ © \;w\,: New Paduds or Sevvices »f> L. LL
£ ) s
()L?,—f}’ e, \2) Ol 51 s JL Proc hocks or Servies) | ) o by 5t

(%@;j = Organizations gain a competitive advantage by:
\ 1+ Creating new products or services
9« Enhancing existing products or services
%« Differentiating their products or services

B\ g
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. K}/“( N ( \/:1&"( v’ 22 @
| N \ D)5

ompetitive Advantage via Business
Processes

e P

1 Organizations can gain a competitive advantage by
implementing business systems
& Locking in customers g . )i 5\l ST 5\
“. High'switching costs = fonckions
g g Tk 9 Customers)) I ass \S‘L;'
< L/ockivrlg in suppliers supphens i &
» Making it easy to connect to and work with
organization
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Competitive Advantage via Business
i Processes, continued

= Create entry barriers
+ Making it expensive for new competition to

enter market £y e Gl RIS
- . ( oV (:‘u — A
= Establish alliances PR BT R e
e £ = p h < ORT ¢ )L>-)_
\ =~ . ¢ Establish standards e e

2 ¢y« Promote product awareness
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Information System Management
(MIS)

Chapter Four Business Processes and
Information Systems

Dr. Baha'eddin Alhaj Hasan
Department of Industrial Engineering
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WHAT IS A BUSINESS PROCESS?

K( _/'"ll\ J,‘//jr(x‘
T AT — =

- . ) &J&(\QSS ‘)(bc& s
A business process s a series of U= Bs S

activities, tasks or steps designed to ~Ta=ks =9

produce a product or service. eienk. )
3*‘&{35 Co.m @
. Sometimes referred to as a business motpled o

econ~t &) ©
system. e Ains. Kﬁ(
Eonclhonee’s . T |




EXAMPLE BUSINESS PROCESS

@ @@ '\\

~
/ Purchasing 4
® 1 0%

<+—— Order——»

+— [tems——»
<+— Payment—»

Shipped Y
= Goods/’v o)

04." /S'uppller

& &

Customer Counter
Sales ”
—— 0»;0/ == 3“‘\‘:* , NI
' @. o z7 & &
e Q Q‘s\
g9 ‘\\Q &
o6& S &

é:'de \E;j/ =
25 &
Prc s ey .E ll i

Sv W [
J—-\‘Wzg' Accounts Payable

ofe.

ol T
H(?W Did This Stuff G‘e‘Lljlerg'?

Rusnes> )
Bocesses
e g
Lﬁw/ e,oj:?lv
= Business processes must work together
= Each business must

cs) = Obtain payment

éusme;s {ceis = Cover costs
i Gov = Make profit

4 ‘;/ﬂ( ol
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Business. Processes " 0
g e w o€
M&f;@ﬁﬁm .

* Network of;
= Activities
= Resources
= Facilities
= Information
= |nteract toeghieve business function

Business Processes, continued

= Business systems
= Examples:
+ = |nventory management processes
- = Manufacturing processes
= Sales and support processes




Business System

Activities
Facilit:
Informatio:
Resource

Inventory Management Business
System "

Purchasing(activity) queries Inventory
Database(facility) obtains
QuantityOnHand(information)

If reorder needed, Purchasing generates
Order(information) to Supplier(resource)
Order Placement(activity) sends copy to
Receiving(activity)

Receiving puts goods into Inventory(facility)
Record sent to Inventory Database and
Payment(activity)




N
N
x \

‘W

N N N R S

Inventory Management Business
System, continued

= Supplier sends Shipping Invoice(information) to
Payment

= Shipping Invoice compared to Order, generates
Check(information and resource)

= Counter Sales(activity) interacts with
Customer(resource), lnventory(resource), and

Inventory Database z )y
\ )( : B o
Sl en Gasples ) jami, IO o

s ( A .a

Yo oua DUSINEE
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Portion of Inventory Management
Business System

¢« s ==
QuantityOnHand e (
= - >
v (o |y -
Inventory D el 5
Database X
ol \
Y-
v

QuantityReceived
QuantitySold

“PurchaseOrder

UCACE (T \ 3
I <
ItemsSold ItemsReceived
Counter < N Receiving & > ShippedGoods
Sales Stocking
-
A A
Order ltems

T shippinglnvoice ———
QuantityReceived
CustomerPayment |
v } v - | (
2. supplierPayment A v
)
Customer ) %
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What Are the Components of a
Business Process?

= Activities
= Resources
= Facilities
= [nformation

Activities

= Transforms resources and information form one type
into another

= Follows rules and procedures
= Can be manual, automated, or combination
= Example:

= Payment(activity) transforms
QuantityReceived(information) and
Shippinglnvoice(information) into
PaymentToSupplier(resource)

o TR N




Resources
Csy
= ltems of value e
= External to organization CSUree S
= Examples: Fxtofns
= Customers | e
. . \)__\
Suppliers 2
Facilities
V4
o \06/ \-; ',‘/;\\\\'"{

o R sore

= Structures used within business process
= Examples:

= Inventories

»jDatabasesr —71 1 .«

= Factories "

= Equipment-




Information

= Used by activities
= Determine how to transform inputs into outputs

= Difficult to define : : 1

\

What is Information?

= Knowledge derived from data

= Data presented in meaningful context

= Processed data

= Data processed by summing, ordering, averaging,
grouping, comparing

= A difference that makes a difference

Information is a difference that

makes a difference.




What is Information?

» Data: Recorded facts orflgures (b0

. Information:Data pfesented ina meanmgful context .
or processed to provide ameaningful-context.

tProcessed dafa,
Processed by summing, ordering, averaging, | i
grouping, comparing, or other similar operations ~ ~% “ [
(that is, we do something to data to produce e 1

_information [
| u e
A difference that makesa  difference
|f you get new information and it does not make a e w4
difference to your decision, is what you received s =
really information? e =
1w ) 2
i"ll D\ Aoy S M e ! -\/)"'“ = C )’; fJ el
3 : ’ (_‘:- ? : ) (‘;\-/D_DLLJ’(DSS & I £ !:.._') : s
BN Data A
foer aoamrasyy
= Recorded facts or figures gamas\ened
= Not meaningful on its own PAERY




Good Information .

= Accurate
= Correct and complete
= Crucial for management
= Cross-check information to ensure accuracy

= Timely

* Produced in time for intended use
= Relevant

= Context ‘l"‘

= Subject -

Good Information, continued

= Just Barely Sufficient

= Sufficient for purpose for which generated
= Do not need additional, extraneous information

= Worth Its Cost ;253\ c /L,
= Relationship between cost and value

= Information systems cost money to develop,
maintain, and use

= Must be worth the cost
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Business Process Components

i
P @ X g Purchasing )
& s t X
y d«’ Database \dox‘ ég 05}(\.
d e”‘ &2
«+—— Order———» @fﬂw
+——— |tems —#, ¢—ltemSold—-> <—ltem Recejved—» ey Goods |
Q-—Paymenlv~ /
C?am;. %,,% '""""'1 w“ / S
—
Activities s
Resources, Do
Facilities
Informationy

What |s the Role of Information in Business
k.. Processes? (@@

P

= Business processes generate information:
= Brings together items of data in a context
= An opportunity to produce good information.
= May be higher level

= Useful for management and strategy decisions




How Do Information Systems
Support Business Processes?

= Used by activities in a business process
= Several activities may use one system
= Activity may have own system
= Activity may use several systems

= Systems designers determine relationship of
activities to information systems

= Relationship determined during systems
development

= Use information to manage business process itself !
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Business Process Manegement ( BPM)
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A field of fnaﬁggement that promotes the -
development of effective and efficient . - -
processes through continuous o
improvement and innovation.




What Does It Mean to Automate
a Process Activity?

Actors
|nstruct|ons
‘ \ Bndge
Hardware Software *‘ Data Procedures |  People
\ S — e ) | Y-
Computer Side Human Side
«— Automation moves work from human sideto computer side.

Automation of Process Activity

= Automation of processes
= Transfer work done by people to computers
= People follow procedures
= Computers follow software instructions
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INFORMATION SYSTEM T0 SUPPORT COUNTER SALES

Items

Payment

"
o
o Purchasing )
o/ Sales > . OO”//
7 Database X a % %,
& 3% 4
o’ 2
/ | 4
7 Receiving
Shipped
<—|tem Recerved > = Goods ¥
* QY 7
Inventory w&."‘\ 4 ey / Supplier
b N & &
O/O, Q’; >7 ) (\\s,
- “ s5 P\
\ - f &
Sy S
\ g g &
| \ ¢ Ox Q
- - i3 E
> 4 9
'
Inventory vE
87T~
¥ 4 Database ’
L B
¢ X
Accounts Payable
{ -
vy .
\ 5
2 <
., oA ~ o
1 e / Zaac

Information System Supportmg Counter

Sales

j-\) ‘|‘:'J ._. : (
= ) ¢
\/
Hardware Software Data Procedures People
- Cash register - Sales-recording | - Sales data - Operate cash - Cashier
computer programon cash | - Inventory register
- Database register database
host computer
( }:,l =) 3 e

Mostly an automated system.
Almost all work is done by computers and software.




Information System Supporting
Counter Sales, continy_gg

= . Fully automated
= ‘Cashiers do not require extensive training

= Cashiers do not work directly with programs on
computer

= Computer in cash register communicates with
computer that hosts Inventory Database

= Programs record sales and makes changes

0 il

Y Sales ¥ Purchasing 4
& S i3 <
&% Database ogz? 2 O',,(‘ 2
R . X
& & £3
:.}'? G)b E [e]
n/ / Receiving
- Order ——» 0 Jﬁ. &
p - ftems - <+— Item Sold —» Ji‘l'\‘ «—Item Received—»
\J SRR ~
«— Payment—+ N Q) zé," Sn
Customer : c‘;‘:‘:’ Ow’?/,,y Inventory c\%@d
" < \
v > -3\1: \') Ca Q fo/q /Q\Q(\\
\ l e ren : &
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Information System to Support

Payment
Hardware Software Data Procedures I People
- Personal computer | - Adobe Acrobat -QuantityReceived | - Reconcile receipt | - Accounts payable
Reader - Shippinglnvoice document with
- Email invoice.

- Issue payment
authorization, if
appropriate.

- Process exceptions.

' o @ Mostly a manual system.
P Little work is done by computers and software.
o Most work is done by Accounts Payable clerk.
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Information System to Support
Payment, continued _

Payment receives QuantityReceived and
Shippinglnvoice and produces SupplierPayment
Mostly manual

= Accounts Payable Clerk reads documents and
issues payment or investigates discrepancies
* Processing exceptions complicated
* Programming expensive
= Probably not effective




o Sales
8
& Database

*«— Order .
-+ Items <+— ltem Sold —» <—Item Received -
U . Payment
Customer Counler i

Inventory
>

‘ a z _': F
r) o £
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A\

Inventory
Database
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|nformat|or1 Sysigm,,to Support
Purchasing

Hardware Software .Data | Procedures ‘People
- Personal computer | - Inventory - Inventory database | - Issue ~Purchasing clerk
- Database host application program PurchaseOrder
computer - Purchasing program according to
inventory
management
practices and
quidelines:

Balance between computer and human work.

—



Information System.to.Support
Purchasing, continued

= Purchasing clerk computer runs program that queries
database and identifies stock levels and generates
PurchaseOrder
= Designers balanced work between automation and
manual activity
= Searching database is repetitive
= Automated process (P>

atonne LvL ’:f’l

= Selecting suppliers is complicated (.04 o>

= Man .
ual process e — S s,

Your Role in Information System

= You are part of system (people)
= Most important component
= Must be able to use system
= Quality of thinking
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DECISIONS BY LEVEL & STRUCTUR;

 ( By Level:

> Operational Decisions .
Supported by Enterprise

Managerial Decisiory Information Systems (EIS)
o Strategic Decisions

-
L/

\ l‘( ¢ ‘_..,k"! 3,”":'_:‘ ,'/7&

\ s

DECISIONS BY LEVEL & STRUCTURE

s

By Level: ‘ (¢
. Operational Decisions Time Frame
» Managerial Decisions Increases

o Strategic Decisions ‘
\

Vg o



DECISIONS BY LEVEL & STRUCTURE

v“By Level:
o Operational Decisions
Managerial Decisions
Strategic Decisions

» \By Structure. )
Structured Decision
Unstructured Decision

Decisions By Structure

L R

= Differentiation decisions according to the structure of
decision - making process not the structure of

problem or subject.

— ,.\‘,3'“ iy |\




Decisions By Structure

Structured Decision:

Have an understood and accepted method to making
them.

decision is made based on a pre-defined preocess or
formula.

Decision is made by simplly plugging some data from
your business .

Example: a set of calculations to determine how

many bowls to order based on past sales. A
4
s ) [
\\\\ \ . (e Q’ ; ( AL e
G;T& R o, 0
a5 & y 2] 8]
Decisions By Structure |
: v 3 » ‘
AN . e
= Unstructured Decision: 51 5o UJ""‘] e

= Do not have an agreed- upon decison —makmg

method or formula to follow. a sulea
Examples: predicting the stock market or evaluating

the quality of supplier’s goods while you are choosing

a supplier for your business.

More subjective depends on maneger rather than a

decision —making process.
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0\ DECISIONS BY STRUCTURE

Deciding whereto =~ &<l
open a new restaurant 2daloo_
P s ot

Quskachoeol ) S50

Predicting the weather
Zé’rmc}w-wié “Determining how
many employees we
Chaliei need to work on Friday
00sing a new i
product line to create St oy
(UM&W} blaern 1s v\? fust,

AU S

Structured Decision Unstructured Decision
Determining how many Deciding where to
employees we need to open a new restaurant

work on Friday

Predicting the weather Choosing a new
product line to create




Unstructured
Structured
Operational Managerial Strategic
(TPS) (MIS) (€1S) ", ) o) s |
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Decision Step : En'mples' 0 ible Information Systems
Intelligence gathering - What is to be decided? + Communications applications (email, video-
- What are the decision criteria? conferencing, word processing, presentation)
- Obtain relevant data. « Query and reporting systems
« Data analysis applications
Alternatives formulation | - What are the choices? » Communications applications
A
>z P Choice - Analyze choices against criteria using data + Spreadsheets
+ Select alternative + Financial modelling

- Other modelling

Implementation + Make it so! » Communications applications
Review « Evaluate results of decision; if necessary, « Communications applications
repeat process to correct and adapt. + Query and reporting Systems

- Spreadsheets and other analysis

Figure 2-10 Decision Making Steps N A e |
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Chapter Five: Part 1 - Database Concepts
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\Databases are everywhere!” :ﬁ:? e )5 Lpra i

» Databases are accessed every time you goto
an Internet site, buy something online, use a
sear,Qhﬁnglne send messages/emails online,
play gn_lme\g_ames, and much much more!

» Discord, Google, Facebook, Amazon, Twitter,
OWL, Student Center, all use databases!

E’;M%/--.e}c \

e&\»—vo.ﬂ,&ud\s

MRS wvoamses

“ - (_But why do I need to know about them‘?\
.. » Needto understand the technology your

S
(2 e N

R\ \¢ \\_/‘"

Dol ) Coxs busmess is using to make correct decisions.
=77~ ,_Business use databases to:
40:““’1’}\’“1?;‘ . Organize andFeptrack of things
2" » Automate data tracking and retneval f EJ.
,jé";cf« OD:}:U +Allow multiple users to access data SR gl
f (-s;(h‘)\ concurrently.
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_General mle:\,,

o Sing\e theme: can store data ina spreadsheet

\,

»

Unle themes: require a database
h V}lhatsathema

o Ex: student grades, student emails, student office visits.
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| Customer Contact Log
-
e ;

3

2023-12-04| 10:30:00 PM|Brown, Emmett |Product Support |Phone Had an issue with his flux capacitor, fixed by turning it
B on and off again.
5 2025-11~22‘ 1:34:00 ‘. Emmett |Salns Live Chat |Wanted to buy a delorean.

2024-01-26|  6:23:00 PM|Smith, John Product Support |Email Police box had a broken chameleon circuit, customer
6 did not want to fix.
7 2029-05-17\ 11:42:00 AMlBlown. Emmett lFollw Up Phone Follow up sales call about delorean.
8 | 1025—09—\6\ 4:52:00 PM|OIubc. Rintaro_|Product Support [Phone Crazy ramblings about some kind of gate. Prank call?

\ 2020-05-24|  7:21:00 AM|Smith, John Follow Up Email Follow up customer service call. Customer's screw
9| driver was out of batterles.
| Contactlog | Orders | &)

Reaov TV Accessibitate: Good to 0o
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1 Student Name Student Number HW1 HW2 MidTerm HW3 HW4 Final
2
3 BAKER, ANDREA 1325 88 100 78
4 FISCHER, MAYAN 3007 95 100 74
5 LAU, SWEE 1644 75 90 90
6 NELSON, STUART 2881 100 90 98
7 ROGERS, SHELLY 8009 95 100 98
8 TAM, JEFFREY 3559 100 88
9 VALDEZ, MARIE 5265 80 90 85
10 VERBERRA, ADAM 4867 70 90 92
1
12 o
| Sheetl  Sheer? Sheets | ® ‘
A Wa—. - 4 | HON B a5 - ' ¢ 1os |

Aol cpterfle

N
N
= STUDENT - O
| SwdentNeme [FARER ANDREA
Student Number I 1325
HWI1 [ @@
Hw2 I
MidTerm =
EMAIL
Date - Message .
2/1/2020 For homework 1, do you want us to provide notes on our re
3/15/2020 My group consists of Swee Lau and Stuart Nelson
w 4152017
Recordt W« 10f2 o T No fdter | Search
OFFICE VISITS
Date -« Notes .
2/13/2020 Andrea had questions about using IS for raising barriers to entry.
-
Recora M lofl P 2 . N Search
Record M 1ol 8 L Search
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\ 1 'WHAT IS CONTENT? -

W\
' (‘ 1\\}

Content: Somethmg of value, which can be
considered an asset

Can be stored as data, documents, spreadsheets,
presentations, websites, text from blogs, Twitter, or
discussion boards, graphics, video files and video
logs, audio files, etc. ’




YO " HOW CAN CONTENT BE ORGANIZED?

Management of content/ >~ Dud® 1 o
' loguing, processing, ki
Indelxmg, cataloguing, p g i a.\oj\_bv;
storing bytes & sl ClosS et =

14

4

Presentation of content, ™

Distributing to the right/person, right
format

Usuallyhandled by content managemeat
system (CMS)

QZ‘) WORDPRESS

CMS:)Information systéms whose primary purpose is to provide an easy

way to manage and present information, for example a popular blog post content
Manegement system is wordpress. Wordpress makes it easy for blog authors

to creat edit format and disply content without having any understanding of
HTML (Hypertext Markup Language) or the database that being

used under the hood.

Data stored in the past in filing cabinets. Card catalogs and ledger books
More in past data was saved on rocks.

\ o
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« Good mformatlon has to be presented in good way so it will be useful!

N

Canada's GDP digs out of COVID-sized hole

After faling off 33T in March 2020, Canada's economy has dawed its way o where Rt was before (he pandermic
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RN WHAT DOES A DATABASE CONTAIN?

» Database.»a self descnbmg collectlon of mtegrated records

» (Hierarchy of data elements: T e rrlt"-‘

\‘)}\{‘E/g |xx““ ”)1\\ .‘:

Colomans [ Eeld s Ao et

Columns/Fields

Rows/Records

Tables/Files




WAV WHAT DOES A DATABASE CONTAIN?

= Databas% ?




VURNERNY.  WHAT DOES A DATABASE CONTAIN?

Tables or Files ) | oye U
= ~=p 4 »Olf’?“;@, nJOO
—/‘L ’ ) 0, L \M/(’l
among - —i Databas ({ O 1O/
Rows in Tables g N M_&O&\a Ve

Email Table
Date Message [student Numb
27172007 | For homework 1, do you want us to provide notes on our references?| RELATIONSHIPS
3/15/2007 Mympmﬁmdmmammmmﬁﬁ?”” 4
[3/15/2007 Could you please assign me to a group? Y 1644
Student Table T
3 BAKER, ANDREA | 88 | 100 | 78
1644 LAU, SWEE 75| 90| 9
2881 NELSON, STUART[ 100 | 90 | 98
3007 FISCHER, MAYAN| 95 | 100 | 74 )(QA : = .\
3559 | TAM, JEFFREY 100 | 88 er\w‘ﬂb B 3 =)
VERBERRA, ADAM| 70 | 90 92 — 'y&{\\ L
‘,é ~C
5265 [VALDEZ, MARIE | 80 | 90 85 . 2 1
8009 ROGERS SHELLY | 95 | 100 | 98 -
~ - 1/0 Q(J-zg \ 5\;9——\ (ru - .\‘)
Office_Visit Table \ : ’ -y
= e (YD v SA—e st |
2/13/2007 | Andrea had questions about using IS for raising barriers to entry. 1325 A '\' AL,
2/17/2007 | Jeftrey is considering an IS major Wanted to talk about career opportunities |~ 3559 X o © ‘,‘) >l \ —
" N .~ 1
21772007 | Will miss class Friday due to job conflict _ Gesd 2. R 2al oA

Copynght © 2019 Pearson Canada Inc

X |

Primary Keys: |
ields Records
. Column(s) that uniquely identify a row in a table
All tables have a primary key




Q1: What Is the Purpose of a
Database?

- Purpose: To organize and keep track of things

« Spreadsheets do that too
— Keeping lists of only a single theme per worksheet
 Example: Student test scores in a course :
— Linking and managing multiple worksheets is a real pain

« Databases
— Keep lists that involve multiple themes
— ‘Examples:'Student grades, giades for all courses in a
department, courses offered in all. departments, faculty
records, and so on

\ L
WS

Q2: What Does a Database Contain?

A self-describing collection of integrated records

« Hierarchy of data elements
— Bytes/data are grouped into columns/fields
— Columns grouped into rows/records
— Rows are grouped into tables/files

- Collection of tables plus relationships among rows

— Also includes “metadata”
+ Describes the structure of the database and its data

« Adatabase is a structured collection of records
stored in a computer system so that a computer
program or person using a query language can
consult it to answer queries.




Student Table
(a.k.a., File)

Columns, also called fields

AN

Student Number| Student Name MidTerm
) 1325 BAKER,ANDREA | 88 |100 | 78
A 1644 LAU, SWEE 75 | 90 | 90
- i 2881 NELSON,STUART | 100 | 90 | 98
o calle —_— 3007 FISCHER MAYAN | 95 [100 | 74
reaRos 4 3559 TAM, JEFFREY 100 | 88
’ T age7 VERBERRA,ADAM| 70 | 90 | 92
{55 [VALDEZMAREE | 80 | 90 | 85
{ ¢ “MQ‘LE — |RocErs,sHELLD | @5 | 100 | 98

Characters, also called bytes

KaaA

Relationships Among Records

- Database have multiple tables (one for each theme)

« Values in one table may relate to rows/records in
other tables
« Keys
— A column(s) that identify unique row in table
— Each table has a key
« Foreign keys

— Are keys of a different table than the one in which they
reside n

. Relational databases

_ Databases use tables, keys, and foreign keys to create
relationships




Example of Relationships

Among Three Tables

Email Table

student Number

e
EmailNum| Date Messag -
1 2/1/2004 | For homework 1,do you want us to provide notes on our refere /(1: 3:2:59
2 3/15/2004| My group consists of Swee Lau and Stuart Nelson. - -
3 3/15/2004| Could you please assign me lrlw group? — 644
Student Table
r———— e
Student Numbar . Grger 2 Y uine —}__r w1 | HW2 | MidTerm
\ | G i ORcA | 88 | 100 78
e \ad "> | 9o %0
—_——— . —— S— -
1 °0 | 98
l iR Svan | 95 |100 | 74
B— - — ——
' i | 88
| P |
, : ! =
( »a D L .
= - ) § SRR
E, SRR %4 " 98
Office_Visit Takie
Visisi £ { g S Student Number
Lzt o : . 1325
- pportunities. [ 3559
‘ | : 4867

=xampie of Relationships

Among Three Tables

« These lines are not stored in the database, they are
just for illustrative purposes.

« Databases define these relationships through
primary and forigen key fields and the values they
contain in records.




Metadata

* Database is self-describing
— Contains descriptions of its data
* Metadata

— Data that describe data -
— Makes databases-more useful
— Makes databases easier to use

* Describes data by:

— Data type — text, number, date, etc.
— Field'name

— Field'properties

Access Metadata RepOl t
C1 \Wisers Vo ys\Cou 300 \data scts\Exercise 2 Skills.accdb Wednesday, September 30, 2009
ot Ancwm! Sales Page: 1
Propcrtics
D ateCreated: 12/10/2006 11:00:18 PM DefaultView: 2
GUID {guid {1CO7FCAB -2C9S5-4AFO- LastUpdated: 12/13/2006 12:06: 14 AM
B2F 1-50 1CB 386 778A))
N am eMagx Long binary data OrderByOn: Pl e
Ortentuon: Left-to-Right RecordCount: -
Upda tabile True
C olums
Name Tyee Sixre
Last Name Text 20
AllowZerd ength: True
AppendOnl y: Fase
Attributes: Variable Length
CdlatngOrder: General
Calum nHidden: Fase
CdumnOrder : Default
Columnva dth: Default
DataUpdatable: False
DisplayConwol:  TextBox
GUID: {guid {6BDCIUBE-O 796 -4384-A9 70-FEC DA S2004C) )
IMEMode: o
IMESentenceMode: 3
OrcinalPoa san o
Requred False
Sour cefield: Last Name
SourceT able: Arnuasl Sales
Uik code Com pression : True
Furst Name Text 20
AllowZer ol ength: True
AppendOnd y: Fase
Atributes: Variable Length
CdilatngCrder: Gener
Caumntadden: Fase
CaumnCrder: D fisul
CalumnWwadih: De fand
DataUpda table: Faze
Dt spla yCont ol: Text Box
GuUID {ouid (19AZBBAD- 5358 -4E 10-80DE 4- 7FEBSD B 7A758) )
IMEMode: o

__A




Q3: What Is a DBMS and
What Does It Do?

. Database management system (DBMS) |
— Program that creates, processes, and administers
databases
— Usually licensed from vendors
— Examples: Microsoft Access, Oracle, MySQL, DB2

- DBMS and database are {wo different things
— Database is a structured co'iection of records or data
stored.in-a computer sysien.so a computer program or
person using a query language can consult it to. answer

queries.
— Database/manaqgs: \ EMS) is a computer
program usegio managae and query a database

Components of a Database
Application System

Forms : 2
Reports Database Tables
<4+—»| Queries j4¢—p»|Management j¢«—» ) ;
Application System Relationships
il Programs Metadata
/User Database Application DBMS Database
}
\' P \l/ s
o & Idestoce
o o rk/ - &h > P
\ 5' \~’, : z
INCAN S ¢
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Database Management Systems

* DBMS is used to Create tables, relationships
In databases

Applications use a DBMS to read, insert,
modify, and delete data

— Structured Query Language (SQL)

* International standard language for querying databases

« Allows users to interactively interrogate the database,
analyze its data and update it according to the users
privileges on data

. A|so controls the security of the database > s

Creating the Database and Its Structure

B8 EMAIL : Table

Primary key — values provided by Access
Date/Time Date the message is recorded into the database

Memo Text of the emai
| Student Number Number Foreign key to row in the Student Table
| »|Response? Yes{No True [ false value to indicate if prof has responded
b
-
Field Properties

General | Lookup |

Format Yes/No

Caption

Default Value False

Validation Rule A fleld name can be

Validation Text up to 64 characters

Required Yes long, hg.-dn?:l

= No spaces, Press
e for help on Field
names,
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Processing the Database

« DBMS perform four basic operations

1. 'Read data
2. Insert data
3. Modify data
4. Delete data

«" Structured Query Language (Example)
INSERTINTO Studant
([Student Number], [Stu - B, HW2, MidTerm)
VALUES

(1000, ‘Fran’/'n. Bania

Administering the Database

- DBMS security features are used to set up
& ,' user accounts, passwords, permissions,
;7 processing limits
AEE — Permissions — data access rights for specific users
or groups of users

£ 2
\ U SeA™S )\ (\,X A
S C 3 ‘

- Database backup and replication, adding
structures, removing unneeded data




Order-entry
e —
Application
T
. - €
v @« ’]
Purchasing : DBMS |l¢——»' Inventory
Application Databasej]

Q4: What |s a Database Application?

 Database application is the software we create
that actually utilizes our database.

* Collection of forms, reports, quefi'es, and
« application programs that process a database

- Databases can have multiple applications

 Applications can have multiple users




Forms, Reports, and Queries

 Forms
— Used to read, insert, modify, and delete data

» Reports

— Show data in structurad context

— May compute valuas such as Totals, within a
report
' Queries
— Are a means of geking answers from database
data

Forms, Reports, and Queries

l 53 soenTREG = 3

Student RegiSiration Western

“ Student N Student Name

May 4, 2020 Date of Birth February 11

45) 345.34¢

Faculty Arts

Form




Forms, Reports,

Loctor's g alients

Daniel's Patient Report
Smith
aw Oave 4163557777
Doe Jack 5195550000
Bloggs
one Alice $195552323
Jones Bob 1235558321
wilson

O'Brian

May 27,2022

Forms, Reports,

F DoctorTests

1235550011

lane 4165558473
Jones
Patty 5195552583
1
b

54 Blarney Rd don, ON $3.00
99 Fake S1., London, ON $35.00
Doctor Total: 4000
876 Rich 4 don, ON $0.00
443 Limberiost $1, London, ON $600.00
Doctor Total:  $600.00
123 fake § S0 .00
1151 Richmond St, London, ON $1,000.00
Doctor Total: $1,000.00
36 Blarney Rd., London 520 00
Doctor Total:  $20.00

Total: $1,660.00

Pagelof1

and Queries

and Queries

DOCTOR _] orders TEST
. ‘ . A
¥ DoctortD ‘—l ¥ OrderiD | ¥ Testi0
oo /
LastName ~ N— DoctorlD el TypeName
Firstiame TestiD
| ScopeOfPractice ‘ TestDate
»
|
v TestDate TypeName —
orders TEST
Descending

%]

%}




Forms, Reports, and Queries

ﬁ DoctorTests

SELECT DOCTOR.LastName, orders TestDate, TEST.TypeName tID = orders.TestID
FROM TEST INNER JOIN (DOCTOR INNER JOIN orders ON DOCTOR.DoctorlD = orders.DoctorlD) ON TEST.Tes
ORDER BY orders.TestDate DESC;

Forms, Reports, and Queries

i DoctorTests = a X
LastName - TestDate - I;peName .
Bloggs 2020-05-13 MRI
Smith 2020-05-12 CAT Scan
Bloggs 2020-05-05 CAT Scan |
.
J
A
C =S5O
W L
4 e ana - Conrrh



Database Application Programs

\

Form_s, reéports, and queries work for standard
functions

Application Programs provide more robust
information

Process logic'specific to business need
> Enables-database processing over Internet

o Serves as.intermediary between Web server
and database

o Responds to events
o Reads, inserts, modifies, deletes data

L4 3 o= Lpfogd

3 | B 1l o
Dedadzest )| s i\ senersd| GV =0
!‘\VA( AADA Lol B “\" » "\1. o

A

Database Application Programs

» Application programs
— Process logic specific to a business need

— May enable database processing over Internet
to:

» Serve as intermediary between Web server
and database

* Respond to events,

* Asks DBMS to read, insert, modify, delete
data




Enter Parameter Yalue

Enter words o phrase for search

{E—uf:rtav" {

S ,«,m"w'ﬁ‘z 7 MR SRR
" Office Visits Keywit (OUSEESHEHIETS: . Sl r i
5t at’ I Gy A »t . - N -
‘ Studant Name
} [BAKER, ANDREA

Four Application Programs on a Web
Server Computer

-~ Vf.,(’--. ‘~\‘1"> o\
oI Pyt Browser I A
"“TE‘-“,\&»\‘% >~ | Application f -
A\",nj“ . o Browser Program A [
P e N '
A r A N
AT | Browser |« 3 Al » DBvMS fe«—»> DB
o [ Application
Yio < P> ¢
?-j \ Program C
Browser |4~ p| Application || Database Server Computer
Program D
Browser Web Server
Computer
5 f I:” ¥ / . A \ 1K ] )
-1 e ANS H \ '
, 2521 -- .
A Y ."'. l'— [ L‘
{ ¥ oy OUSL )

'ispph e OAS
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Multiuser Processing Considerations

Lost-update problem

— Occurs when an update made by one transaction is lost due to an
update made by another transaction.

Process.A re_ads a customer a record from a file containing account
information, including customer's account balance and phone number.

. Process B now reads same record from same file, now B has its own
copy.

Process A changes account balance in_its copy of customer record and
writes record back to the file.

Process B—which still has the original value off account balance in its

copy of the customer record—updates customer's phone number and

writes customer record back to the file.

5. Process B has now written the old account balance value to the file,
causing the changes made by process A to be written over or lost.

LA A ANOA r( l’\‘ > A

Multiuser Processing Considerations
(cont'd)

. Preventing Lost Update problems using:
« Locking
_ Used to ensure that a transaction does not
interfere with any other transaction. Locking
prevents the problem of lost update, uncommitted
data, and inconsistent data.
— By preventing another user or process to open a

record that is currenty being used by another user
or process.



Q5: What Is the Difference Between an 2
Enterprise DBMS and a Personal DBMS™

« Enterprise DBMS
— Processes large organizational and workgroup
databases
— Supports many users (thousands plus)
— Examples: DB2, SQL Server, Oracle, DB2

* Personal DBMS

— Designed for smaller, simpler database applications <y 0P

— Supports fewer than 100 users (mostly 1-10 users) [

— Examples: Access, dBase, FoxPro, Paradox, R-Base
/

.
Vs .

FPersonal Database System

on ¥ OBMS = o J

- “-ll c

T | .
e coosm] s )
¢ Queries—

Application Cﬂfe

Microsoft Access
(DBMS and Application)




Information System Management

Chapter Five — Part 2:

Dr. Baha'eddin Alhaj Hasan
Department of Industrial Engineering

Dﬁat‘a’ba_s&e Application Systems

DS (Fo e ) i Geg (e Yhas %ﬁ/ Y et
0= . pathbase application consists of:
c=* o = Forms

= Reports

= Queries

. Applica’tw
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Qs&i)\ Create &

CreateData | 9 Database Create =

;
Model : : j

—> : 1=~ ] " Design " f—
ﬁ& : (Entities and /6(;{\3\ (Tables with | Database % Database g

Requirements i .
~ | Relationships) W Foreign Keys) Design |

How Are Systems Developed?

Forms ‘

Reports
). 7 Seed
» ¢
wes g e |
R AP TR
< H° N e«ﬁ‘o) DQJQ))G& W
e g, S o° piter )l OX))\)"’
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Database Application System
Development Process __ Lo DP I Lo

0 - S3lb1
()A\/ Mgﬁp fuc)‘)"er)po&u C&mggl m(‘ S

lnﬂ*wmugi}‘&w

f/w“

5 > Develop requnrements for new system - Bos

e ¢ u>3 . Analyze emstmg(eports? @rms} anmfu/ser actnvntne&

\a”’ \)\:) a Requnrements summarized in data model
dm )’04) = Logical representation of structure of data Do, . B iR,

= Contains deéription of data and relationships -~ ) ”‘Lj cougvh

\5%5;,4 = Users validate and approve model medadeR ol Jato

T oo . Desi@n implemented in a database o corsits o QUW
v\. f = Database filled with user data T
.5_& ¢.} \) \AJ)M \«AJ
Oo T U\i‘«{‘i' o ke ‘LLJ“&?QJ f‘e‘r on e HNdore (ldwpra,\aj ¥ ;1)]
9U &da Layfaéot"o(’(

- =




o Y om’a)b,;.u)ss

Sulos (ke Dubabac) adf;

Database anw"c gt
boum!% Uberares, eke .

* Must include all data necessary for users to perform

———

1obs
. Contams /nmhat amount of data, and no more
= Developers rely on users to:

<= Tell them what to include

2 = Check data model
» Verify correctness-and completeness

Database Design

= Process of converting data model
= Transforms entities into tables
. Expresses relatlonshlps
= Defines foreign keys —>wk v
= Shows data constraints .y, do 1;,3@5% Yo constrmts

| COV\E\TDJV\}S‘
Rt “cans 5550 5 ophioral Aa g 5 e “aygyed s L !
M) L95 &) edieds

I M A0 _?Q(c(cj(,\\/dyg




THE PROBLEM

How can we describe thg

] L == structure of this database
1 212007 ran.awmmnwmmuw% e h ,
2 |ws2007 wwmds«wmmm — to ot erS.
3 3/15/2007| (muvvuylenwmnapo? —/_ 3 {
2
Student Table ¢ & )J
: ame | W1 | HW2 | MidTerm| o Mes \ |)_',| 2 -
Q3 [paci avosia |88 w | 7 a U (;’\ﬂ
1644 LA, SWEE 5| w 0 A -\},, C),o
81 |wewon stuagt [ 100 | %0 Z)’
3007 FISCHER. MAYAN 9 | w00 T4 ) ‘
1559 TAM |[l$9[‘ 10 A Z) Cw . ;
‘\1"1'9.! ADAM| 70 0 92 L ] 2 =
s26s  [vwoezMamE | 80| 0 | 8 & dwu
8009 ROGERS. DHeLLY | 95 | 100 53 ~
Office_Visit Table )
VisitiD| Date L I \ P Q—V/ﬂ
3 | 271372007 | Andrea had questions about using § for asing bamers 1o estry. 1325 51@(-{\)(?5 ),vvd /,x S -
3 21772007 Mummmnmwnumww . 3559 ﬁ ‘ lmk}]
4 712000 Wil mess s Friday due to job confiict. @ /r I*SS

0

G e o2 o clades
R TWQS O’EA:G&O\
3. Conpreaihs
U. flations

- .

D fle dakel.

} ‘ \,\
)\ - " " | The metadata! M

How can we describe the

P
Date Memage — 7ZRNN .

T [ cture of this database

2 3/15/2007| My group comsasts of Seee| " o

3 |315/2007] Could you please assign mefoa - __Jem to o___.thers",

oded
Q1223 |BAKER.ANDREA | 88 [100 | 78 6\'(00\'\)“ —> m e
2881 werson stuaRt[ 100 | s0 | s | §>~—-¢’ .
3007 FiscHER, MAAN| 95 Jwo | 74 99 ~ ”)(AJ%)‘ kb)
3559 TAM JEFFREY o | = Zr‘*‘——d‘ "
vesomaaoad| o | 0 | » _C_S\)i_ﬁ‘ 9 : OE'H/Q -\:\&"\:’S
5265 VALDEZ, MARIE o] % 85 D —)' o 7R \‘f-
8009 roGErRs. ety | 95 |10 | s D il O) O
— == (/\ezlékﬁbfa .
VisitiD! _E < MR s ,\ 3

2 | 2132007 | Andirea had questions about using IS for rasing bariers 1o entry — 1325

] 17/2007 | jefirey & comudenng an 1S magor. Wanted 1 Tk abot Casees OppOrRIhEs. 3559

7| 21772007 | Wil oiss class Frcday due 1o yob confict.




THE PROBLEM

Using Text? (== f=ds~

— e W My e G B e
()}7 EMAIL (EmailNum, Date, Message, Student Number)

-‘j"/ ey STUDENT (Student Number Student Name, HW1, HW2, MidTerm)

L3 \ OFFICE_VISIT (VisitiD, Date, Notes, Student Number)
- /&\? (/‘Mk),onj)’

Has limitations:

~__fF~ 7"
acks relationships. A § .
. » Lacks properties of attributes. ) ﬁ%,W

(» Hard to visualize. a&“ o
. " h e
SV A a5 ‘ U’O\(@ “*{A"’& (eclgs N

C/-\QD ol )ogporw\ VfSUﬂH?AJ’"“

el AY TS g ¢
EQD —S More Mo m%‘y‘ % Q,J»}fcg J‘Q‘ O"‘\‘ii)\> vrsbu{yg»ﬁ )

= Tw
I L e (Z“\;)i) S =8 S\ sy Dby
ode o 45 of2) < & ?’;Q:ﬁ:g‘g o Crrie oL

e

THE PROBLEM == o> 055

- 5 ers o) ey
e J9= ?j ?HJ( 2\ é) <S5 e¥ig dodf"
Using a Diagram? e J e~
sl L Tobles A ;
5 > 4 ,:‘ § \)moﬂa,oj».é] (3

STUDENT SO ~
*Ema ]EMN" :L ~ emailed *Student ;;ber >=AAd 6) (_‘_J)L CPB)\)
*‘Date > TT]°Student Name o SaaetS
';c:zudqﬂ HW1 ’ﬁ'?% C))LQ’) (B) o
*Student Number H?Z =) e .
deTen:— o&l } A g K —J ] SQJ.
i i . NS L‘:Db st—
I \,4)\4 visited (Z(JAJ)O"_QJ :
( i - q X Rt e
Entity-Relationship 0.05"’)’,; AR ®
OFFICE_VISIT _ s
Diagram (ERD) VisitlD > ()\-::"
(| \:"»: e 'r \ > AN SZ';:J /aio.‘)‘ d)f 2

*Student Number ’/l/j:\al\ )‘




E-R DIAGRAM (ERD)

ﬂow cl»w* L
ilpshrodes dodnboses = D@J

G shows:— ) j eéo
What is an E-R Diagram (ERD)? b R S e

Se < Type omhat illustrates a w’@f cowdein |
\ database s data model.

dc Shows hov_entities/ar ed to each
other and the attnbutex they contaln

— Used in’ database design as an finitial step
to re;ie_sintlg_dg@base in a system
independent way.

fan oSy L'z-';'(‘
G strocture S i M&‘e’g
(netodada
. ERD SYMBOLS & NOTATIONS
EMAIL STUDENT Cwmadt Lj: _)iijo
PEmai um o *Student Number - 171
.D‘I'!v‘lN \C eed =l ztudent Na:z ég?;" Z') heaoer‘
o= S =2 (53l WD
Entities vished

C:\ . D[_a_\arn as rectangles.
NAMES / « Names fully capitalized. e

« Become tables in database.
léﬁ:a: L VisitID

*Date

Notes

‘Studeng uumber




.
3 " ERD SYMBOLS & NOTATIONS
4 > 4LV

EMAI 5 I 3
. L STUDENT Hlirbtes <~ ) 5 )J 1y
:mailNum . £
bai . A emailed B udent Number S, I = !i

v TT|Ptudent Name

essage . ¢ )
tudent Number ::; L‘;w 'j = =
< X 3 e/‘?cs ol
L""‘“’_;—' edties n Ty .
L J’fwl"/‘"‘ )Ju»vlﬁ.——
But ( DHuc)ed G

_ Attributes Y

‘_%"" l l$><\' . P 4 \ <> |’}‘:$é/f Q/“;i..} EMD(:I l J'
y lﬁlsted in entity rectangles. A s — o B
. e:t%t';sem properties of the prerany Lﬂgﬂu{ : o)—-.—'\’?
- Only first letter of each word itLi
r«s*’ On) oo - N
o0 capitalzed ot ey
i * Become fields in a table. otgs (}é 0 ())

student Number AH(:JQ\J+C e Couﬁ' !‘ky

N
feds
Cg\zwd\& g—__,l,‘ .91341

—ee——

- s A’Hﬁbw}és e edtu)) | mﬂﬁ_)n e ‘
’Jl;\_’u\ob‘ o> b Mudvfo;,p ol s

Csre e/l =

=

ERD SYMBOLS & NOTATIONS

EMAIL STUDENT ‘ P ] .
FroiiNom ]|\ emailed , [lRtudent Funber] iy /\%
Jate \V/ T1] otuden Name
*Message HW1 (/B_;:J C;”
*Student Number HW2 = s

MidTerm ._lﬂ)

Stooled J}JWJoer

Primary Keys **

Ap v ao—it i !
PE=s D ) Az {
Underlined. A u\w ) : _)rué
« Unique attnbuge qsed to OFFICE VISIT = Qﬁ—/"& tasild
upiquely identify instan — — =

of an entity. = ”T
Tyston e il o Tuﬁi} ARNEye-
vt

A0\ e»’fr}y )‘)57

D e A P (_j‘*’d‘-’ ‘()|Qjcﬁ1’
\ HodeX D Now Skt )

)'f;\i ! T st )’\:‘O”




vy

Attribute !
Properties

« Denoted with different bullet
shapes.

* Defines if an atinbule is a
primary key, unigque,
required (not nullifiable), or

f( u @L L QQCI‘/J@J not required (nultfiable)

o o ]
Sheledd ) O ctes LR
S Oy Y B9>50 O

/j;llwl CIM(!(Q(%J&SC,;B; ke be
G W
4 C"‘“’F“’) NMCﬂ/ Bollegs — (}Qo’r W}
T A W\ ©

VB
\ G5 bt
o ot
),
\ N

~ ERD SYMBOLS & NOTATIONS
bute Properties

—_— —

Nullifiable Attribute
An instances of an entity
may have no value for this
attribute (e.g. students are
NOT required to have a
date of birth).

S
I Required Attribute | ufé/"

“ 3 ;,..4.; ol
Also denoles a
primary key.

Each instances of an entity = N =
must have a valie of thjs — %‘Z‘ R I

1iribute (e.g. all students

musl hav_e a name)




A= \c&aﬁ\% 49 ) more
D Cx( g e ° j\@b\qmﬁ Qe%veb

ERD SYMBOLS & NOTATIONS

4
STUDENT
‘EmaiINy i Studen umber _— B -
*Date : Sreied S:mc:on: :.nm: /\V\ Qal‘a}mﬂﬂ,upS
‘Message HW1
*Student Number HW2 7__0_,—“—’
MidTerm
: | / Mcs
Relationships |** e o gp
[/oww&éf.
+ Represented by lines
connecting entities; OFFICE_VISIT ]
« Relationshi . ]
3|Mre *VisitID l_/‘m COW‘(—WB
- Crow's foot notation used to Pl s 7ies.
_denote Eardinality)and ot
v ‘ = Student Number N
) CrOw'_s foot —>4'[“.“)\ O\.*)
FRD ree 5 owslafegp
e MR N F
(& %@g
- v e " " A
Lcosd) 25" CARDINALITY
p 5 ‘;( AL 23 (> ;.Q;”S"a( ces QQ Mﬁl“(g
2 o # - Voheol e, ¥ eelodion
e to OF : . A
¢ ’ T Indicates the number of instances of the entities that
/—rmgycedé - —

~ g are involved in the relationship.
- A NOTE: Not the total number of instances in the entity.

This regards how many instances in one Entity
1 8 &\ P& are related.to how many instances in the other
R Ly Entity in the relationship o




CARDINALITY

EmailNum| ‘ Message student Number
2
our references’
1 21/2007 For homework 1, doyouwm;mopvwdenxon é:@
Nel
2 3/15/2007 prpwwdsmuuwswm / /(‘w:@
3 |3ns2007 Cmddywplwnsimmtolyw?
M WAD Student Table > ' . I I N
@* )\)U (/ P T . 7 I v ;
83 | 100 78
l > BAKER, ANDREA
(/bl p) —)‘ ,{.M 1644 LAY, SWEE 75| %] %
S —/L A)O\ ML 2831 NELSON, STUART | 100 90 98
) 3007 FISCHER, MAYAN| 95 | 100 74
})\j 3559 TAM, JEFFREY 100 88
VERBERRA, ADAM| 70 | %0 92
5265 [VALDEZ. MARIE | 80 | %0 85
2009 |Roers,swewly | 95 |100 | 98

L Sy 3 i3 N et
mmdmtomwmmovnmngmmwmw 1325

C/:/*-—"z”,‘;}- 3 | 21772007 | Jeffrey s considering an IS major. Wanted 10 talk about career opportunities. i!S”

4 | 21772007 | Wil miss class Friday due to job conflict.

| 0 carDINALITY

= SO 2y ot )»)CSJJ
L‘SA_‘;(LM‘Jz)‘ c5>c;J’

»1:1 relationships
> Single entity instance to single entity instance

/

» T:N (N:1) relationships
o One to many
o Single entity instance to many entity instances

» N:M relationships
° Manytomany = —

o Mw many entlty mstances

e




PARTICIPATION

(a.k.a. Modality -or- Multiplicity)

»  The participation of an entity in a relationship
indicates whether(alllor @nly'someof the instances

of the entity are involved in the relationship
DW\}I&IPO\MO‘\ R UMM‘& N @MW

g U uéj::')f
s NERN “S% paRTICIPATION

(a.k.a. Modality -or- Multiplicity)

participation:
f the instances are involved in the relationship

o € AllD

icipation:

(;Q, W"u@m > IKNOT allof the instances are involved in the relationship

In Other Words: every time an instance is added to an
entity, must an associated instance be

added to the related entity ?




| All e-mails must have

Message

Y | 20/2007 r«mn,apum.snmuusmamﬂ

2 [3s/2007) mmm&dh«muﬂmm
//

3 [715/2007] Coukd you please sssign me to 4 FEPY

Office Visit Table
BT v - 2 4 iy s
questions about using 15 for ising bariers (0 ATV
: 1325 aJ)
3559 5

- ”"m'_:gw_*-____h_i‘ v coporrs
5 Viérrted in talk abox
T | 271772007 | Wil miss class Friday dus 20 job con® e




NS crows roor NOTATION

One and OLNLY One Zero or One

#
o H —0+
M - ‘ )f’w
\ 0(3 ( Only One Instance BUT ( Only One Instance f"’ 4
i s Mandatory) BUT Optional )
J One or Many Zero or Many
—H< | —0< oo
((One or More Instance ( One or More Instance )
BUT Mandatory ) BUT Optional ) W
d:fw &
w4 &

SR\ CROW’S FOOT NOTATION

z»;‘:«u)

EMAIL STUDENT
*EmailNum etk emailed |, *Student Number
*Date ~Zav) IT]°Student Name
*Message HW1
*Student Number HW2

MidTerm
visited
D
OFFICE_VISIT
'VisitID
‘Date
Notes
*Student Number
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el
Lyt & Normalization

" Process

= Converts table into{twoor{more tables

a Changes from poorly structured to well-structured

J’
= Data integrity problems 8
. leferent names for the same entity
. Produces incorrect and inconsistent information

* Resolve | by elunmatmq duplicated data
* Normalized tables

* Eliminat dupi

=" Every tabla-has single toni

Relational Database Design

» Desi

“ntity identifie becomesmr@of table
(Attnbute%r entity becomé_columns)

= Tables normahze_}{o single theme &2 QP &

W
a t relationships between tables -4l 5
Represen p L D

= Add foreign key to one or more tables




What Is the Users’ Role? Drers, oo
wersS O\ 1o oy T users J“‘Jé‘””“/ﬁ

Final juéges as to what data should be contained
Determine how records are related to each other
Need to review data model

Mugt Insure that model reflects an accurate view of
business

derview Ate D
2 v T~ e Gyt

uﬁf\)\i&c Qa/’}ﬂ’zﬂl‘@l (_)4;)\9? @ Yam Pgw) u;ﬂ)}p
; o)
J /2\7&%{7‘1 gj/”f _d, »

‘Z’yUQAJ\f’_CS)) ﬂ vev

Who Will Volunteer? Ob", SO%a

’/1 C [N )
= Consultant creates data model VJCJDQW
4 | = Based on interviews with users
\ o (J e C /\ \
7 '5/ | = Data model reviewed and approved W mxﬂ Paedd
L
3y s ™ Database tables constructed ‘
JA)’ o = Primary and foreign keys selected .~ %Lj L_)\}f\“
- e | RO

Q<o) . = Based on interviews
Microsoft Access database created

= Relationships indicated —— )j”;f C)J |
« Forms and reports constructed { &Jﬂngp W
QUfC”OV\OJ Hyter”:

G




DESIGNING AN E-R MODEL/DIAGRAM

The 7 Steps

\ e

Step 1: Collect & review ALL the data.
Step 2: Identity entities & attributes dra

diagram — % ) Aodee
; o d underline them on your
\

g uriels) an
- Identlfythe“keyy_g‘m&%{@\) wodiioes | Q“"MBM P>

w them on your ER

diagram 1 os—>>
; PUINES ’
Step 4: Decide on the relationships and draw lines between Tl e Ol s
Hiae i i wributes of the relationships. Pt legiormn = © 2k
entities, including any attr Y 31/\'WM

 Decide on the cardinality of each relationship and add it ' -
- 513 ft(::e diagram RV e ég \ )f\ f"i\
Step 6: Decide on the participation of each entity in each wd,‘w’w(" ) t;

relationship and add if required. _;93&) NEvy'
Step 7: Add the fore g keys of each relationship for each entity - /;.j M\ i

pairs and add eé'ﬁqhsﬁié attributes/if present. i O&ND‘
A (o9 W@mﬂ g
@r& & . P X \_é))}?j
\X'f’[rb _\‘)W’O Q&;{P)J\ < &;E%C&’\CM
\})(5 xowoy)\a ‘ ' §) 5) - Geqv
\W \m’lwx = tg')l
b i KoL NS
o o e S R R
T N " EXAMPLE SCENARIO
vl e The Doctor’s Office

Requirements/Use Cases

1. Nurses work for the Doctor in the office.

2. Each Nurse works for (assigned to) a single Doctor.

3. Every Doctor has one or more Nurses working for (assigned) them.

4. Each Nurse has a first name, last name and a WNurse's ID.

5. Each Doctor has a first name, last name and a Q@gugnoctor's ID.
6. Only a Doctor can order a type of Test, but not all Doctors order Tests.
/. Each type of Test has a ynique Jest ID number and the name of Test.
8. If known, keep track of the hours per week worked by the Nurse.
9

. We need to keep track of the date that any Test order was placed.




‘% STEP 1 g 2

Step 1: Collect & revi
) re
the data. T Step 2: Identity entities & attributes draw
them on your ER diagram

—\

NURSE

DOCTOR TEST  onditie)) sosica

1. Nurses work for the Doctor in the offi

2. Each Nurse works for (assigned t
(o)
Doctor. ( 5 Yy

6. Only a Doctor can order a type of Test, but
not all Doctors order Tests.

\ STEP1&2

@

i Si;pri: Collect & review ALL Step 2: Identity entities & attributes draw

the data. them on your ER diagram
NURSE DOCTOR TEST Dl lodes
nurse ID doctor ID test ID e
lastName lastName type _)M
firstName firstName Ap\))

4. Each Nurse has a /irst name, last name and a
unique Nurse's 1D,

5. Each Doctor has a first name, last name and a
unique Doctor’s ID.

7. Each type of Test has a unique Test 1D number and
the name of Test.




W STEP1&2

Step 2: Identity entitie

s & attributes draw

Step 1: iollgc: & review ALL them on your ER diagram
the data.
NURSE DOCTOR TEST
FNurselD -DoctorlD ‘TestID
LFirstName - LastName  TypeName
-LastName L FirstName

Step 3: Identzfy the key attribute(s) and aj%}gs >

underline them on your diagram ’ !
Pr ""'”‘9 V%S

-LastName .FirstName ‘TypeName <>

4. Each Nurse has a first name, last name and a umgue‘
Nurse's ID.

5. Each Doctor has a first name, last name and a u mgu
Doctor’s ID;

/. Each type of Test has a uni TestID number and
the name of Test. )

N NUR:; ’tDo:.;‘T::D; =t [yl 2
“Nurse I : il ,\
-FirstName -LastName viestin s’




Step 3: Identify the key attribute(s) and
underline them on your diagram

NURSE

«NurselD
.FirstName
.LastName

DOCTOR

-DoctorID
.LastName
.FirstName

TEST

‘TestID

.
e

‘TypeName

éhﬂ;zﬁzvbp ’
) &XZ@]@%%; )

Sl

Step 4: Decide on the relationships and draw lines between
the entities, including any attributes of the relationships.

NURSE e DOCTOR — TEST
o o [+]
NgrseID for [|DoctorID TestID
.FirstName . LastName g
.LastName .FirstName ypP

1_Nurses work for the Doctor in the office.

6. Only a Doctor can order a type of Test, but not all
Doctors order Tests.
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\ \ PR

Step 4: Decide on the relationships and draw lines between

the entities, including any attributes of the relationships.

NURSE & ke DOCTOR TEST
-NurseID for |DoctorID |orders TestID
-FirstName -LastName -__Ty peName

LastName .FirstName

1

HoursPerWeek Qte

e

8. If known, keep track of the hours per week worked by
the Nurse.

9. We need to keep track of the date that any Test order
was placed.

. STEPS

Step 5: Decide on the cardinality of each relationship and add
it to the diagram.

NURSE DOCTOR
.NurseID works for .DoctorID
.FirstName -LastName
.LastName LFirstName
HoursPerWeek orders
09 Cuv&AV“iAD :.f
TEST
k\ - ‘TestID
2. Each Nurse works for (assigned to) a '——_TypeName

single Doctor.

3. Every Doctor has one or more Nurses i
working for (assigned) them. L

L




CJJ_; Condi \’\“&Aj Nl

S\ p -
NV 1589 Q )‘z "/LUQT/) ﬁé\(\,
QAL

NURSE | 3§ [ oocTor

'NL.JPSQID works for . ['DoctorID
‘FirstName -LastName
-LastName «FirstName

TEST

2. Each Nupe® works for (assigned to) a ::;:Z;:me

singlé Doctor.

3. Every Doctor has one or more Nurses
working for (assigned) them.

R Wéf 5, U NURSE DOCTOR
ot e @WHJ ol -NurseID works for |DoctorID
e ot | Firsthame [} "l LastName
OV~ ’\'(/p ﬂ)?
tA O’f 4 ¥ 3 s LastName .FirstName
ol NoL,
= i
) ‘O\C{"J )\C{eﬁ ‘
© M I%'V(j D orders
TEST
"TestID
' 2 Each Nurse works for (assigned to) a ~—__TypeName

single Doctor.
3. Every Doctor has one or more Nurses Ly
working for (assigned) them. )\ :

T —————— T E——



NURSE DOCTOR
-NurselD works for .DoctorID
FirstName *l.LastName
.LastName .FirstName
. b
orders MM'
HoursPerWeek & gy 1%
? CDDC/(-;.—,‘ -
TEST et Ay
/\\AQ_) Lﬁvm Doctoc | TestID
( N O (PP s ‘TypeName
o —
2 cBO—"7 ) :
(‘; A4 C/J\_b/J
o \ OF <= N
Qoo\mv‘
!
( NURSE DOCTOR
‘ NurselD > works for . ['DoctorID
W -FirstName | LastName
fhast g LFirstName
< q .
=
: orders
Sl :
( Y
A | O/UMELT{ TEST
&> oy ™ ' ‘TestID
"TypeName

[ 6

Only a Doctor can order a type of Test,

but not all Doctors order Tests.
(notice the ambiguity — now common sense come

sintoplay ...)




NURSE DOCTOR
‘NurselID works for , 'DoctorID
-FirstName : .LastName
LastName -FipetNqme

€/
@ orders

A

TEST

‘TestID
"TypeName

HoursPerWeek

6. Only a Doctor can order a type of Test,
but not all Doctors order Tests.

Test can be ordered by different Doctors (e.g. both Dr. A and Dr. B
can order a MRI).

SN

Step 6 Decide on the participation of each entity in each
relationship and add if required.

R Q¢ 7)Y " NURSE DOCTOR
Ve -NurseID works for  LDoctorID
ol % L?Jl \j{ .FirstName = 'l LastName
‘J \()OO\/O’/ -LastName «FirstName
ey Boctor O 1
\)){() () 5 ‘Lﬁé ‘\) @ orders
NreC d? 3
“53>) A
. \, TEST

: av\ *TestID
/ -TypeName
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WY | STEP6

Step 6: Decide on the participation of each entity in each
relationship and add if required.

NURSE DOCTOR
L.NurselID works for .DoctorID _
.FirstName "l.LastName
.LastName .FirstName
HoursPerWeek orders
TEST
*TestID
tec # i vt = ——————
2. Each Nurse works for (assigned to) & L TypeName
single Doctor.
3. Every Doctar haz one ormore Nurses
working for (assigned) them.
\ \C\ WK\(‘(\
R\\W@&O{ Y Q(M/\ ¢
puAsH DOCTOR

.NurselD , works for _ LDbctorlD
.FirstName ?' .LastName

va}}l pEagNane -FirstName
(pediay .“";}7 -
: PCW{,\;'/‘O/*O( orders
|
TEST
2. Each Nurse works for (aBsigned to) a (IeStID .
‘TypeName

1 single Doctor.
3. Every Doctor has one or more Nurses
working for (assigned) them.
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Step 6: Decide on the partici
. . Participati £
relationship and add if rgqui‘r’:dof each entity in each

NURSE e
‘NurselD
—_—=a works for .D
5 Mo [Firsthane PH i accoaae
e )“ LastName .FirstName
QQ\’\'G\/M g HoursPerWeek orders
2
TEST
‘TestID
' TypeName
f e 5”7/{‘ e N P ,
“Ru [ Y S0 c

Step 6 Décide on the participation of each entity in gach
relationship and add if required.

NURSE DOCTOR
.NurseID , works for .DoctorID
LFirstName Tl.LastName
.LastName .FirstName

HoursPerWeek orders

TEST

TestID
' TypeName

an order a type of Test,
octors order Tests. g0 ©

6. Only a Do
but not all
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A L . 81 M MY WL (AT TGN

STEP 7
- m“ /’/%f ea

ip'for each
3 d foreign key®) i prese™
| Step7 Add th rs and ad elationshi
entity pai —D0CTOR |
NURSE ——torID> |
5 , .NurseID
Toveig | Le)b * L.FirstName
- L LastName
/VW?.V Lo A
o TEST
)5\53 & p"%’g'w‘ S 9] C,H,bg TestID
¢ -TypeName
Nt 33519 =
o f | J\)V\"cf/é}écujj
C).db pn e /LQP % 7\1’ | K C_fi
v i
5222 Pﬂ“"gy‘j‘% ] = @uﬂﬂ - |

NURSE DOCTOR

‘Nurseld W’j’s—'
: urse > works for : .DoctorID C))QOJJ

FirstName .LastName

‘LastName .FirstName pr‘w‘wﬂ %S

«DoctorID ”“’% (5
W;orders :

-

RH‘:‘\OJ\VC é \_.9)";)‘.) &

HoursPerWeek

Norse. N 5 % J!
/ TEST o !
l/ b
G tlestiD . . L Lo
- Relation Attribute ALWAYS “TypeName g - 4

“”T6ﬁ5v\78 the Forelgn
RelAion Aﬁﬂbﬁﬁ

re/«cd—«/\ V@UJ( \ﬂ‘)b
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0\ O\

Step 7: Add the
—~9N Key of ea
* entity ;alfs‘an.dadrelauonsfor each

hip attributes)if present.
[ NRSE
Nirsels— g DOCTOR
==asib s for -DoctorID
‘FirstName P H .LastName
LastName \FirstName
Mr.\D} e
2o W Hour%PerWeek orders
Relatlonshlp is 1:N TEST
ILqun&slde&Many 'TestID
-and - ' TypeName
the other side is One
(then the ONE entity must
receive the foreign key )

= i‘% STEP 7 y .

| Step 7: Add the@orengn keysof eachirelationship-for each
"-‘ entity pairs an add r@IationshiLttnbg_gs:H present.

NURSE DOCTOR

*NurselD . works for  LDoctorID
FirstName / .LastName
:LastName LFirstName
«DoctorID 4" \

\,N > DN Ao ma’“é <Tzf).|rsperWeek orders

TEST
((@ then the ONE entity Must e
LEEM*-L"QWW ) ' TypeName
- This is a 1:N connection : so Primary from MANY entity e Mj Ny
becomes Foreign in the ONE entity

gow‘«o-vx ?;%'




L\ \ Y

| Step 7: Add th@of each.relationship for eacr;ent
entity pairs and add(r/elﬁl'Onshlp attributes Ifpre

NURSE DOCTOR
‘NurselD . works for .DoctorID
FirstName -+ "Tl.LastName
- LastName .FirstName
«DoctorID
‘HoufsPerWeek

- orders
(0(0{84\ \&u&s date 1

' ngrsPerWﬁQ TEST ‘
ONE topniy 9 TestID e l. 1
W}W\ . C—\_:J Q@la)lofl) J *TypeName 529 a)l- C:?

—_ C,},:.f . HHcogtes ONC 4o MAN\j
S ettty ) ﬁuyw3¥oO“E X
i Foreign kel J1 p_da,t.aﬂs
S0 Y vap/j l/%
Mol s L Doctoc ) -

S, L w2, TR
NEDON STEP 78: SPECIAL CASE My

| step 7b: clal ive N:M relationships (create felati ties).
*i Step 7 Spec case._Reso ve relationships (create La |onsh|p entities

NURSE DOCTOR -lo Muw/)ﬁ
‘NurselID . works for \DoctorID |

‘FirstName P' H LastName

} . : LastName .FirstName

»! - | N\
~ ) :DoctorID \
. -HoursPerWeek ? W \\( ve b\,\ﬁaﬂ«p
orders ' F’Cf b vE
N
e Hy N&T
‘TestID %ﬁa

‘TypeName Hes.




il g
v’_\ (‘j@\ orders
~—— <D

RN steP 78: spECIAL CASE

Step 7b: SpeCIal cas
e:
Resolve N:M relationships (create relationship entities).

DOCTOR
‘DoctorIp
-LastName
-FirstName
Y

E o

?

N
TEST

‘TestID
‘TypeName

T N8 STEP 7B: SPECIAL CASE

“ Step 7b: Speclal case: Resolve N:M relationships (create relationship entities).

v it j\” J‘Q )JJ\,\) =) ‘/\«H

DOCTOR :
MM LS I\}‘:vT

.DoctorID
.LastName \ da}D\ CLJHQ

',<;(

.FirstName
! orders Qf (_) o poed ‘
</‘1;0\)__ orders DoctorlID e ,y C ‘
Yok i A
- \ ;' ] AN
TEST e & ¥ LD)"‘*’ s
\TestID # wh . Doden M‘WK"
‘TypeName / bezd

Create new relationship entity with primary keys from both entities
as foreign keys in the new relationship entity.
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BBV STEP 7B: SPECIAL CASE

Step 7b: Special case: Resolve N:M relationships (create relationship entitie:
,9‘ (J
DOCTOR A "
-DoctorID Oﬁt %«uf \_319"
-LastName —
-FirstName i
! orders |

¢ BV
( order -DoctorID s (0
N dh__> /. - 4 ‘)ﬂJr'l”leOf:;\

\ . 4
TEST Cave hb&ﬁyﬁ[/{)’
'TestID g
' TypeName Test 1 Z:LQ :J o i

[

@95;4{~‘7 k)" Yl

v g { '; : o = S /‘l-)" L‘;“’) —(-;537 S<<,
- 3 >y & > | %Zw,-la 1543 cuufﬁu”fgﬁﬂ \9
Te e (29 I

U\ STEP 7B: SPECIAL CASE

Step 7b Speclal case: Resolve N:M relatlonshlps (create relationship entities).

i s

DOCTGR
-DoctorID
-LastName
-FirstName

-DoctorID
Test.

‘TestID
' TypeName




U STEP 7B: SPECIAL CASE

Step 7b: S : .
P pecial case: Resolve N:M relationships (create relationship entities). 1

DOCTOR
-DoctorID "
-LastName <

.FirstName % ‘I
y/ |

I orders

( 'L’l['&\‘_ orders - DoctorID
il 9 - TestID t
/ : (”)fm<PvuJa(dc_AL9
TEST T : i
TestID 2 s !,-M‘,Q(Lij {,

' TypeName
m | 0.
YoV u.?«r Hen g

‘\‘ STEP 7B: SPEGIAL CASE
2 ip entities).

Step 7b: Specnal case: Resolve N:M rel <
s R ’ e

DOCTOR
.DoctorID ;

both ends]

.LastName
.FirstName

-1£ orders A\
ey orders .DoctorID MW:B-{O j\/‘ov‘.ﬁ 3

dale
- P . TestID

e A I (
TEST i/ oker e uO/o core v
-TestID .
-TypeName 1 b1 C“’bj \¢
- - |




WO STEP 7B: SPECIAL CASE

Step 7b: Special case: Resolve N:M relationships (create relationship entities).

DOCTOR
.DoctorID ( "
. LastName Voc k™S Q:\f \_.xkfg" woy '}Lp\
- FirstName g :
¥+ f)k*cﬁﬁbfg
\ D Y <o OWVL . ~a$l [
Vet &\ - { Sb
~ f:’ “\A \3‘« ? orders N . S N wl“ e O@
OOV .- { YEFY (@)
\ 4\ ( date y——{DoctorID QZC*f\ : U ? k)Sﬂf
\ po = o \ h \ 7 a o\ N"
P | e Fowd) ©
( ‘ \ A
Ao 3\ .\('infb g py’
= * oA TEST | L, Test
o co\ers }\(55,4 @b-—_‘ - J_ — ( = S (}_;
- TypeName . v o Al 9
L e b B e e
'T'(. 6/-1 C_ONA~ ‘DQ p— °r-%/f S’
P ~ezt N
D vl o

\
LA

\

1 A ¢
A*f W "._—_,. ~ A

sk (0 0l
droﬁr& Pre,\,cr ,‘? &:)_é (o.‘"J 3

SofviiGpdion = Musy

°”*\4JVCLQiLv g = ( .
O STEP 7B: SPECIAL CAS y=Sige

Step 7b: Sp éﬁql case: Resolve N:M relationships (create relationship entities).
\ " DOCTOR
*DoctorID

* LastName
- FirstName

A

- This is a M:N relation :
so Primary from both
orders - s
entities are Foreign keys
date -DoctorID : =
L  TestID in the new orders
A relationship entity.
TEST
» TestID
- TypeName




DOCTOR

STEP 7B: SPECIAL CASE

Step 7b: Speci X i
p pecial case: Resolve N:M relationships (create relationship entities)

“DoctorID
-LastName
-FirstName

P
/

orders

s DoctorlID

v TestID
- Date

/

TEST

TERtIN
- TypeName

NURSE
«NurseID DOCTOR
. FirstName B o -DoctorID
. LastName = - LastName
.poctorID. . FirstName
.HoursPerWeek S
q
Pt \,“;_U)R
d "L.(- orders
pre o .DoctorID
an're Poceas .TestID
0 .Date
/
TEST
«TestID

. TypeName

PUTTING ALL TOGETHER

No primary key in orders entity
« Allowed in relationship entities.
« Can have multiple orders for same Doctor and Test




DAY PUTTING ALL TOGETHER

NURSE
‘NurseID DOCTOR
- FirstName T DoctorID
- LastName = HH- LastName
[ DoctorID |  FirstName
H r DAPWAO K _:
/ 33

~DocorID
v TestID

the foreign
keys in italics here

<
©
1)
=
()
=
(1]

—m— "*‘f‘m‘“s E B & l“_
NURSE Primary Key
urseID f\\lttrlbute
. so denotes a
irstName priss-3
works for
-BastName — } Required Attribute
Each instances of an entity
OCtOPID must have a value of this
attribute (e.qg. all students
oursPerheek must have a name).

AV2
= = Nullifiable Attribute
”)’.’j’o QJ{J UQ/O An instances of an entity

4 5 may have no value f
:, ‘ AL (s attribute
(' _7—35\/0 Q—)Qddo 7 NOT requ
PN L . date of birtt
(‘w'l L ,‘i«fuh" Lo oy
’ P

| \ ~
|\' afd (‘)"J\ (

P

e e

e e ——




USAGE
PRIMARY KEYS: (always!)
Nullable (NO) - can NOT be blank (empty)

Unique (YES) - the data can NOT be the repeated

A Primary Key must be filled in‘and must be unique.
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Information System Management

Chapter Five — Part 3:
Microsoft Access

Dr. Baha'eddin Alhaj Hasan
Department of Industrial Engineering

AN HOW DO 1 BUILD A DATABASE?

Once the E-R mode! is built, it is used
as a blueprint 1o huild the real database

Transiate { 1zke ) the model and use it
as the ‘instiuction manual’ to build the

database.
_\PJZJ‘XJ,‘ \)}i@
-:7’/\13_:(:3‘. (-,7' F-) (_Q\;
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Once the E-R model is built, it IS US€
as a blueprint to build the real database

= Model is mapped to an actual relational

database <
= Visualization (diagram) of the data (Jo=! (F‘?_ |
1<l (ﬂ}’ O N

Diagrams Used to: Visoigtaze

* document a model Dot A

* describe structured data
C_{<10¢*_<? 537-114,5 (/}n<';’ LﬁS‘J
{)(,f¥(ulcff§£}J

\V 55 ,J,l’(,@u(l‘%\/\]’ C}/‘:o (\j/,J—D%/ /J’AJ

WRMEmRY OUR EXAMPLE FROM LAST WEEK

~ [ FirstName »DoctorID
- LastName  LastName
DoctorID - FirstName

HoursPerWeek T

orders
»DoctorID

 TestID
-Date

TEST
+TestID
- TypeName




W DATABASE DESIGN

Reacale ~ s

* Will be converting the ERD to a %*"fi:’i’;‘

Relational Database (in MS ACCeSS) Hlue cbdobase

A
~ ;,f)/\ * Process of converting data model & 1l e

Yl A 1. Transforms entities into tables Ci)_\@v‘ﬂ#fcg K
i &, 5’76 2. Add attributes as table fields ’M\es Jlss
N-\(( N 3-=|
‘ 3. /Define field metadata and keys 22, .
4 Enﬁforce e relationships and constraints kvt
' _ isidis Bieble N
5‘-\1\'\,-;00%:3\ V“\ N c‘chs\ Gav o SSr e o) zbe Fiekls N
Nedledy) A iblers LB =l ok L

e Lcoolau%og
< Q,Qv\,ﬁ.ﬁrm""}'

MICROSOFT ACCESS

Part 1: Basics
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Blank database
File Name
mydatabase accdb

DAUsers\Dan\Destiop

\ - I"‘F",dﬁ?’(j('w C‘SJ‘:""‘/" d_c

oG \Y-%-BQ Biecegd g Word, Sl gy P Lo
S |

Fle = Home Create ExternalData Database Tools Help
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: X @ P Al 87
"(P/QC View | Short amber Curency S YEVNO = odly Mogly Memo | formo [fomattg P
- | Te o =)

[ More Fietds =

Fields Table O Tel me what you want to do

e lockups Gpression Settings- | $ % )W 3 ~
(/‘/J Views Add & Deiete e T Formatting | ek vakaunon
O All Access ... @ « [Tmt | I/ \
re—y el - CicktoAdd -
S 5 oA
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|
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Access help & learning (off

cial Microsoft Access documentation and resources)
* Intro to Access
\
* Create 3 database in Access
* Add tables

* Use relationshigs
* Add and edit data

——<=2 SUit dala

Mana'g_ e data with queries ‘

Creatg fo[mj
Create reports

Part 2: Your First Table
& Adding Fields
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y o options for working with ACCESS
-

User Interface options.
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