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Chapter Five: Part 1 - Database Concepts
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Databases are everywher wakie ) S

» Databases are accessed every time you go to
an Internet site, buy something online, use a
search engine, send messages/emails online,
play online games, and much much more!

» Discord, Google, Facebook, Amazon, Twitter,
OWL, Student Center, all use databases!
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NAS® why oarasases?

el A _But why do I need to know about the?

. ;'y » Needto understand the technol_gyjour
Dol s busmess is using to make correct decisions.

e Busmess use databasesﬁ
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Cov cqa’\ig o Organize and keep track of things

=S » Automate data tracking and retneval — ? ‘é’wU
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D50 e OIS Lol Allow multiple users to access data J\L
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_General rule: )

o S\ng\e theme: can store dataina spreadsheet

»
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b Whatsatheme” )

o Ex: student grades student emails, student office visits.

viultipie themes ﬂnec requnreadatabase
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3 WELERSSS |efiatioatd
2023-12-04{ 10:30:00 PM|Brown, E.mmen Product Support |Phone Had an issue with his flux capacitor, fixed by lurmn( it
B on and off again.
5 1025-1142] 1:34:00 AM|Brown, Emmett |Sales Live Chat \Wanted to buy a delorean.
2023-01-26|  6:23:00 PM|Smith, John |Product Support |Email Police box had a broken chameleon circuit, customer
6 did not want to fix.
Ta| 2073—(5-11 11:42:00 AMlumwn. Emmett |Follow Up Phone Follow up sales call about delorean.
8| 202509.16] 4:52:00 PM|Okabe, Rintaro_|Product Support [Phone
2020-05-24| 7:21:00 AM\Smllh. John  |Follow Up
9

Contact Log | Orders |

Email

®

Crazy ramblings about some kind of gate. Prank call?

Follow up customer service call. Customer's screw
driver was out of batteries.

Resov TV Accessibite Good 1o 60
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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
1 =
Sheetl Shee? Iheetd o) . J
e . I e 8 - ' ¢ 1wm §

Seoe e .

~ MULTIPLE THEMES

G be vpot

= STUDENT - o X
4 Student Neme BAKER ANDREA
Student Number r_w
HW1 [
HwW2 100
MidTorm [ =
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 . 4/152017
Record W« 10f2 > o Y. No fdter | Search
OFFICE VISITS
Date - Notes .
2/13/2020 Andrea had questions about using IS for raising barriers to entry.
-
Recora W lofl ® M Search
Recor M 1of8 » NP Search
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Content: Something of value, which can be
considered an asset

s Can be stored as data, documents, spreadsheets,
presentations, websites, text from blogs, Twitter, or
discussion boards, graphlcs video files and video

logs, audio files, etc.
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WHAT IS CONTENT"
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Y ” HOW CAN CONTENT BE ORGANIZED?

° \V‘“ ’
Management of content/ —> Dut® O acud.
Indexing, cataloguing, processing, s e
storing bytes N e VB e

YO )

Presentation of content, <~

Distributing to the-right person, right
format

s Usually handled by content management @) WORDPRESS

system (CMS)

CMS:)Information systems 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.

\



—— Wq—unwm
—_Coneds (map) R
etmates Q42077 Q120W qzml qnnu ntlm qum' "
q_:nn {nn Q4 201
9 Q1202 qrzex _Qquam oulm QUi _Quan

ﬂh ‘

. Qan_ garen
CONUARETION 1SS 951 1,602 008 18105% 1.Q0m e 640,

K A 30 A4
- o=z 8 1430417 16M e 1 1652127 1 a0 1,
- 302900 1604927 1419001 161500
sl
a opo LIS1EX 119940 LA6S.060 1172 3

1 L6665 1624501

117229 117304 1
SO0 LIBAIOE Lin2en 1164164 1000022
= y o o . ? 7 ssam
r Goods. SNE SN SN MM sae ey ] SSAATT ssas g5y 195 54
s 247 5 61 »
SIS 2 DI e 1930 1536 1969 vsas a1 6% eaNst o
st SAS07 1584l e )
Ouratie min

LI LI L0610 1,002 1002086 1ivsase

S sash snen s oses

MADH  lsan veaus 1w 1snim
W20 20 2,
Qv v me I anl esn e soam B 0w e wsw mon

"
( Good mformatlon has to be presented in good way so it will be useful!

Canada's GDP digs out of COVID-sized hole

¢ faling off 8 MY in March 2020, Canada’s economy has awed its way back 1o where It was before the pandemic
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RN A WHAT DOES A DATABASE CONTAIN?

(itabase a self-describing collectlon of lntegrated records

e S —————

» (Hierarchy of data elements: T, Je rr"v)
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Columns/Fields Colawns /
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Tables/Files
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Tabrlgsigr Files
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among

Rows in Tables

WHAT DOES A DATABASE CONTAIN?
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Email Table
Date Message d »
2/1/2007 | For homework 1, do you want us to provide notes on our references? Q325 RELATION SH l Ps
3/15/2007| My group consists of Swee Lau and Stuart Nelson. Q329
[3[15/2007 Could you please assign me to a group? 1644
P

Student Table

Student Number| Stu

Office Visit Table

2/13/2007

er| St ol

(1329 |BAKER,ANDREA [ 88 |100 | 78

1644 |LAU, SWEE 75 | %0 | 9

2831 |NEwoN,sTUART| 100 [ 90 | 98

3007 |miscrer, Mavan| 95 [100 | 74

3559 TAM, JEFFREY 100 | 88 e g \‘Q’B LSSy \ .
verserRra,ADAM| 70 | 90 [ 92 d

5265 |VALDEZ MARE | 80 | %0 | 85 ‘é ACK— p*

8009 |RoGerssmewy | 95 [100 | 98

c=logldd) pros o

<

-
Sh

Andrea had questions about using I for raising barriers to entry.

2/17/2007

Jeffrey is considering an IS major Wanted to talk about career opportunities.

2/17/2007

Will miss class Friday due to job conflict

Student Number| blm(-e c~5.,1_,r-;1<
1325

|~ 3559 " o0 \ x) Pl \ =

@ . .ﬁ,:_’: r«)J\C\ 'i <

Copynght © 2019 Pearson Canada Inc

K

Primal ll(deys
ords
Column(s) thal uniquely |denl|fy a row in atable

>

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, grades for all courses in a
department, courses offered in all departments, faculty
records, and so on

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

PAANS

Student Number| Student Name MidTerm
/ 1325 BAKER,ANDREA | 88 |100 | 78
// 2 1644 LAU, SWEE 75 | 90 | 90
- # o 2881 | NELSON,STUART 100 | 90 | 98
ocalled ——————| 3007 [FISCHERMAYAN | 95 | 100 | 74 <
resR . 3550 | TAM, JEFFREY 100 | 88
1 ase7 | VERBERRA, ADAM | 70 | 90 | 92
. i TS | VALDEZ,MARIE | 80 | 90 | 85
L—rﬂm_l'-’ ERs, SHELLY | @5 | 100 | 98
l ,
Characters, also called bytes
¢ SE=8'F 1 ; i

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 B

. Relatioﬁal databases

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




Example of Relationships

Among Three Tables

e Student Number
EmailNum Date Message
i 2] Q329
1 2/172004 | For homework 1,do you want us to provide notes on our reference —
2 3/15/2004| My group consists of Swee Lau and Stuart Nelson. - -
3 3/15/2004| Could you please assign me “ﬁ,j group? . 644
Student Table
r—— - e
Student Mumbar.f ahtrder 2 Y u e “Tiowis | wz | MidTerm
L o b __§. Sl
\. G31® g | 10 78
i = s
-~ — 1 —
{ 7o c | 74
E = e 88
- —
| pre=s =
,
) | 92 N
\ > g 1 85
'l:A = e
Office_Vish Tstie
| e ’:— { €5 e Student Number
2| o500l ‘ar / 1325
IS o : - e
a2/ o0t | Je == : T
C E et b @85>
pr— v -

=~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 Report

C:\WisersVNo r"\’,o\.sr -‘OZ.. O \lots sets\Exercise 2 Skills.accdb
T .

Wedneaday, September 30, 2009

Page: 1
Propcrites
D ateCreate o 12/10/2006 u:oo: 1. PM DefaultView: 2
GUID: {oudd (10O CAB -2Cos—aArO- Lastpdated: 12/13/2006 12:06: 14 AM
B2F 1-90 mss?TeA))
NameMagr Lonq binary data OrderByOn: Food e
Ortentason Left-to-Right RecordCount: e
Upda tabile : True
C otums
Name Type Sire
anmt Name Text 20
Allow Zerol. ength rue
AppendOnl y: Fase
Attributes: Variable Length
CdllatngOr der General
Calum nHidden : Fase
CaumnOrder Default
ColumnWa dth: Default
DataUpdatable: Fase
Displa yControl Text Box
GUID: {guid {6BDCITBE-O 796 -4384-A9 70-FEC DA S2004C) )
MEMode o
IMESentenceMode: 3
Orchinal Pom s on o
Regqured Fase
Sour cefield: Last Nane
SourceT able: Arrusl Sales
Lirst COcke-Com P e=mseon © True
Fust Name Texx 20
AllowZer ol ength: True
AppendOnd y: Fase
Anribuws: Variable Length
CdilatngCrder: Gener
Caumnttdden: Fase
CaumnOrder: D faul
CalumnWwadeh: De fowd
Da taUpca table : Fase
Dn spla yContw ol : Text Box
GuUID {ouid (19AZBBAD- 5358 -4 10-80DE 4- 7FEBSD B 7A758) )
IM EMode: o




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 two different things
— Database.is a structured cotiection of records or data
stored.in-a.computer sysiem so a computer program or
person using a query language can consult it to.answer
queries.
— Database managaiment svsiem (PBMS) is a computer
program used to manage and query a database

Components of a Database
Application System

Forms = >
Reports Database Tables
<4+—>»| Queries [4—»]Management j[¢—» k 9
Application System Relationships|
i Programs Metadata -
/User Database Application DBMS Database
i
\'g \]/ 4
Pz 2 T\I&)m (~ R
) \ 2 r:’ e Yoo e

2z
NenN ™S ¢

4—




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)

Internatlonal 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

» Also controls the security of the database DS |

Creating the Database and Its Structure

1] [MAI[ Table

| DataType

Description
AutoNumber Primary key — values provided by Access
| |Date Date/Time Date the message is recorded into the database
Message Memo Text of the emai
|| Student Number Number Foreign key to row in the Student Table
| »|Response? YesjNo True [ false value to indicate if prof has responded
b
Field Properties e
General l Lookup |
Format Yes/No
Caption
Def ault Value False
Validation Rule A fleld name can be
Validation Text up to 64 characters
Required Yes long, “PrhmFl
Inde: 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 l.anguaae (Example)
INSERT INTO Studas
([Student Number], [Stu - B, HW2, MidTerm)
VALUES

(1000, ‘Frankiin, Bsn

Administering the Database

« DBMS security features are used to set up
/ . .
~ |/ user accounts, passwords, permissions,
)27 . processing limits
<6 7 . . o
— Permissions — data access rights for specific users
or groups of users A
9 \ P , , \veeas ) C_V’ M~
g S (g,

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




Order-entry
e —
Application
T
. ) (4 O - ,” g

v @« ’]
Purcl.'lasi.ng ) DBMS PN |nventory}
Application Databasefi

Users Database Lpplications

Q4: What |s a Database Application?

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

» Collection of forms, re_ports, queﬁes, and
v 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
repoit

*/ Queries
— Are a means oi gef

daia

y _-p. ve :—-f,r\ NS
v Cr41C [
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<uch as Totals, within a

snswers from database
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Forms, Reports, and Queries

' 3 ',w;mrr_,

Student Registration

7

Student Name

Westernfg)

I.)nq- Smith?

May 4. 2020

Faculty Ats

Form

Date of Birth

February 112020




Forms, Reports.

Loctor's g alients

and Queries

Daniel's Patient Repor
Smith
dDav
5 Oave 4165557777 54 Blarney Rd don, ON $3.00
e Jack 5195350000 99 Fake S1., Lond
ake 51, London, ON $35.00
Doctor Total: 4000
Bloggs
5195552323 876 Rich 4 d N
Jones 5
Bob 1235558321 444 Uimberiost St, London, ON $600.00
Doctor Total:  $800.0¢
Wilson
Bloggs oe 1235550011 123 fake § N 0 o
Doe Jane 4165358473 1151 Richmond St, London, ON $1,000.00
Doctor Total: $1,000.0¢
Jones
O'Brian Patty 5195552583 36 Blarney Rd., London, ON 20.00
Doctor Total:  520.00
Total: $1,660.00
May 27, 2022

Forms, Reports,

F DoctorTests

Pagelof1

and Queries

TEST E

DOCTOR | orders
= | . .
1  d
¥ DoctortE = Y Ordeno ~| ¥ resn
| Lastiame = DoctorlD / TypeName
| | oo
Firstiame TestiD
| peOfPractice | TestDate
| ‘
»
|
Fiels | TYTIEN . | TestDate TypeName |
Table: |DOCTOR orders TEST {
Sort Descending
| | % a 0
Criteria
or




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

3 DoctorTests = o X
LastName - TestDate - TypeName
Bloggs 2020-05-13 MRI
Smith 2020-05-12 CAT Scan
Bloggs 2020-05-05 CAT Scan
+
C =0
.
eV -y
s e canMa - 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

Lg=® \37?3*3‘ e \ L 1N

| i . I\
Dedodeest 3| s 31 Semers )| G0
N Syeten s .
¥

Database Application Programs

e 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




Example of a Query

Enter Parameter Value

Enter words or phrase for search

[B;,w:rtov“ d

& Offce Vit Kepoi MG

| [ Student Name ,
= B N 2
P |BAKER, ANDRE for raising barriers lo entry
DN .‘.4‘ < T
4

e =4 i s S

Four Application Programs on a Web
Server Computer

- i\
~ o\ Cr s \
A \ Browser Mo

Cw'"’c’ J\.) |
"N:E"’,\ﬂﬂg - = < Application e ‘g
WS o o Browser |y Program A ]
J QJ(dn&,r | Application ||
~c A e Internet Program B
Pl 7 | Browser ¢ 2 -~ » DBMS |e—» DB
U op oV~ R Application ”
Uas i Program C |
Browser |4~ -»| Application J Database Server Computer
Program D
Browser Web Server
Computer
Py =
o wSLr ¥ : \ bah ] ,
- A v AN H s ')
(< b Ye 12 > | J :
. ), y| . {
a4 ‘(ﬂ"ﬁ:‘.l.f:(tf.< > :

'%Wh Cad- OAS




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 reads 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.

Prpcess 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 Ato be written over or lost.

C
Y\ 1

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
o

A

Fersonal Database System

¢ ORMS — | ))

.‘>‘~\l'u\..

~ Forms
. Reports >

. Queries
LprpIication Co_‘cfe

DBMS )

Microsoft Access
(DBMS and Application)

User




