IFSM300: Week 3 - Data and Databases

Chapter 4: Data and Datahases

< DataType describes what a sequence of bits represents
« Data = Bits (1/0) that represent Quantitative or Qualitative items

¢ 1-bit Boolean 1/0 =True/False =On/Off =Yes/No =Checked/Unchecked
8-bit Unsigned (0 to 255): 0000,0000, =04 1 111,111, =255,
8-bit Signed (-127 to 128): 1000,00002 =-1284¢ 1111,11112 =14
8-bit Text ASCIl:  0100,00012 ="A’ascil 0111,10102 ="z"ascn
16-bit Unsigned (0 to 65,535): 1000,0000,0000,0000, = 32,7681
16-bit Signed (32,767 to -32,768): 1000,0000,0000,0000, = -32,7681¢
16-bit Unicode: 0011,0000,0100,0010 ='&%' 0101,1100,0111,0001 ="11I'
24-bit 3-Character String: 0100,0010,0110,1111,0110,0010 ="Bob”
24-bit Unsigned (0 to 16,777,216): 0100,0010,0110,1111,0110,0010 = 4,353,890
24-bit Color of one pixel: 0100,0010,0110,1111,0110,0010 =| N
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¢ 32-bit Decimal (Floating Point)
+ 0100,0000,0100,1000,1111,0101,1100,00112 =3.14
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Processing Data into Information

«»DataType provide a context for data as either

Novelty

¢ Quantitative data: Future

¢ Integer Vipg &
4 Floating Point e @\
¢ Qualitative data: %, ‘ l Y
4 Characters O"’Zzb”
¢ Text Strings Cog, g @@v\:
4 Boolean (True/FaIse)O’%:,’:&/ s
¢ Images V
4 Audio

Experignce

«+Data processing creates information from data

¢ Custom Programs writen in Java, Python, Ruby, R
¢ Database Management Systems
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«» Database
¢ An organized collection of related data
¢ All Data is described and associated

with other data /
< Database Management System (DBMS)
¢ Software that organizes data for fast & easy access
¢ Desktop DBMS: Microsoft Access, LibreOffice Base
¢ Enterprise DBMS: Oracle, Microsoft SQL Server, SAP
¢ OpenSource WebServer DBMS: MySQL, PostgreSQL

+*Phone books, file cabinets, and rolodex card
files are non-computer versions of a database

—
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+Information created from data
¢ Timely relevant information key to decision making
¢ Good decision making key to organization survival

«Database Management System (DBMS)
¢ Manages database structure -- tables and relationships
¢ Controls access to data — Security
¢ Contains query language — SQL
¢ All data in Database should be related
+*Relational DBMS advantages
¢ Integrated data (All items accessible)
¢ Integrity (Accurate, up to date, no duplication)
¢ Security Level Access
¢ Easy Data Archive
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http://www.exploringbinary.com/floating-point-converter/

IFSM300: Week 3 - Data and Databases

A Database Table

+ All data is organized into tables

¢ Columns are the fields
¢ Rows are the records

Field

Nk

Table

Relational DB Model Terminology

«» Data Value or Data Items
¢ Contents of a field contained in a record
¢ “Raw Facts” that can be recognized
+» Field or Attribute or Property (Table Column)

¢ Group of characters representing something with
same data format

“*Record or Tuple (Table Row)
¢ Collection of related fields
¢ Table or Entity

¢ Collection of related records and fields
¢ Ordering of Columns and Rows is immaterial
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EMP_NUM - EMP_LNAME - EMP_FNAMI - EMP_INITIAl - | JOB_CODE -~
Record => || & News John G 502
+ 102 H 501
+ 103 E 503
104 K 501
# 105 K 502
* 106 504
# 125 M 504
| %
Data Items Copyright ©2019 RM. Laurie | 5
Field Name and Data Type

«+»Each Field must have a unique name in a table
CustID LastName FirstName Address
+*Fields may contain one of several data types:
¢ Character = descriptive data (text).
¢ Numeric = numbers used for calculation
¢ Date = Month Day Year and/or time
¢ Logic = T/F, Y/N, Checked/Unchecked
¢ Blob = Images, Audio, Video

<+ Field width
¢ maximum number of characters QE}
¢ Significant digits contained in the field .2?/-
irY

—
Copyright ©2019 RM. Laurie § 7

Conceptual Design

o COnceptual design https://lyoutu.be/FpJXQG7EICE
¢ Abstract model from Business Perspective
< Entity Relationship Diagram (ERD) modeling
¢ Define Relationships between Entities
4 Eliminate redundant database Entities

4 Identify Attributes and Key Attributes
Primary Key

Foreign Key

ERD Chen Style | COURSE @ CLASS
COURSE ERD Crow Foot Style |cLAss
PK |Course-ID PK |Class-ID
Foreign Key
Description Primary Key <|FK |Course-ID

+ Normalization
4 Minimize redundant data elements
< Eliminate many-to-many relationships

& This is CMIS320 with prerequisite <= CMIS102 Copyright ©2019 R.M. Laurie I
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https://youtu.be/FpJXQG7EIcE

IFSM300: Week 3 - Data and Databases

Conceptual Design: Associate Entity
n
< Associate Entities https:/lyoutu.be/QpdhBUYk7Kk
¢ Used to decompose Many-to-Many relations to One-to-Many
¢ Many-to-Many relations cause redundant data and anomalies
ERD Chen Style  |STUDENT}-X @ N1 cLAss
STUDENT CLASS
ERD CI’OW FOOt PK |Student-ID PK |Class-ID
Style Name FK |Course-ID
Primary Key 1 M Foreign Keys 1 Primary Key
ERD Chen Style
Associative Entity STUDENT ENROLL CLASS
ERD Crow Foot STUDENT ENROLLMENT CLASS
P N PK  |Student-ID + FK  |Student-ID PK  [Class-ID
Associative Entlty Name FK |Class-ID >—I_._ FK |Course-ID
Cowr@\t©2ows RM. Laurie _sl;

Conceptual Design to Physical DBMS

Foreign Key Foreign Key

Primary Key @ @ @Frimary Key

STUDENT ENROLL

CLASS @ COURSE

Foreign Key® @ Primary Key

1
o [Cutss.coce
STU_NUM
ENROLL_GRADE

———
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Asgn 2: ERD Chen Style

M AService\|M__1
LABOR
M1

PART

L ——
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Asgn 2: ERD PK Arrow Reference

ERD created with PowerPoint
Arrow points to 1 side of 1:M Relation ship

- Labor
Service-Labor
Customer .
Labor-ID
Service D Hounry B
Labor-ID
Cust-ID Service-ID Labor-Hours
Cust-ID
Date
Tech-ID
Technician |
Service-Parts
Tech-ID Parts
Service-ID
Parts-ID I Part-ID
Qy

L ——
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https://youtu.be/QpdhBUYk7Kk

IFSM300: Week 3 - Data and Databases

Design view. F6 = Switch panes. F1 = Help. |
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& Deletion Data Anomaly

e ——
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Asgn 2: ERD using Crow Foot Notation MS Access Navigation
L
=
. . o . _
Created using Blank ERD at LucidChart.com s Access Objects (@ = coiomsposconpn trates. | =T
. . Home | Create | ExternalData  DatabaseTools | Fields  Table N2
: Provides interface to ||~ - =Rl T
ISeNlce-Labor & EBE M R 8 s |2
FK  |Service-ID Labor database Componentsl A"S;‘,ﬁ'l“” Table J::l;n snilv;r:@nt \g;;% é’.ﬁ.‘g": Forms | Reports ;vcauc;o:_
< avor-o B tP T e Tables e
Labor-H ) Hourly-Rate ¢ Tables All Access Objects ) « |23 counselors | =] campers | = sports | x
abor-Hours ourly-Rate Containers fOr Tables 2 CamperID - |Camper Las -1 | Camper First - | Age -
B campers jca-119) Bauman Rose 13
- - CA-107 Brady Sean 12
Service [Service-Parts data 2 :::M CA-106 Ceballos  Maria 8=
ice-| r—— | camn Choy Ray 13
:It zer‘i“:; 1D '*—GEE ser:llche 1D & Forms ‘%“;":mw oo | caae Colber 8illy 1
' ' yments Du
; . Input one 3 e, e
Customer Date Qty d > urry ulia
= CO-110 Campers CA-105 Evans Roy 9
PK  |Cust-ID FK_|Tech-ID recor S Soccer Campers cA-128 Flaxton Renee 13
Cust-Last Technician * Reports s Py cA-103 Flowers clifford 10
= CA-112 Gaddis lan 11
Cust-First PK_[Tech-ID . B campers
- CA-102 Garcia Beth 12
Cust-Address Tech-Last Information EI Counselors cA-113 Gaston Graham 9
. . ) & CA-108 Gould Marty 10
Cust-City Tech-First OUtPUt ' & counsetors CA-114 Grady Christopher 8
Cust-State Hire-Date . @ counselorst CA-129 Indigo Debbie 1
¢ Queries Ca1s  ackson tavonda e
https://lyoutu.be/-CuY5ADwn24 - 2 Record: M 1034 b M » | K Unfiltered | Search
Dy Copyright ©2019 RM. Laurie ¥ 13 ASk : Datasheet View | IEEEES
"@]Id - ¢ |5 KBayTown Sports Camp Extra: Database... | \
Table Design View T Datahase Tahle: Restaurants
— " Insert Rows 1
i v T )
=¥ Delete Rows —
Vi Pr B er Test Validati Pr Ind Create D = = =
Table Name =——__¢" s " e Modiy Lookups | “sneet” | Miacrod Enter Record data items into each Field of the Table
BBSIgn faVice: Shuis/HideRs l{EieidiRe Microsoft Access - [OwnersResturaunts : Select Query]
_ All Access Objects © « |3 counselors TTSpomd: T Campers || o] B Edt Vew Dwett Fomat Records Took Wndow Hep Type 3 question for help v o @ X
Field Structure Tables Al Field Name oa R AN e AP /A: Ear A=t 0] |
3 campers Camper 1D Text RestaurantiD | Address| City | Phone | TypeofService | VisaCard | OwnerFstName| OwnerlstName| OwnerPhone 4
Field N — T Camper Last Name Text | [Rooo1 2345 SW Miam (305) 44. Table Servic Jim Antonucci _ (305) 777-8888
Ie ame ] sports ia’“pe’ First Name Le"‘b | 3487 Mai Pens (850) 88 Table & Tak«¢ O Dottie Balchunas  (850) 2221111
e — pﬁine T:x’:‘ er » 89 Turnk Orlan (407) 55 Table Servic Benjamin Grauer (407) 444-8888
A >
—=hene > 4598 SW Miam (305) 44 Take-out Jim Antonucci  (305) 777-8888
— -
Data Types T comeer pavmerts Due Fleld | 9000 Bis Tallal (904) 22 Table & Take Steve Spann (561) 999-1199
&5 Campers Query General |Lookup| || 2 State S Boca (561) 44. Take-out O Steve Spann (561) 999-1199
; - Ol Field Size 255 - | | 8990 SE Miam (305) 78 Table Servic Jim Antonucci (305) 7778888
Field Width ! @ Soccer Campers fﬂ";ﬂ“;ask U [ | 298 W 7E Vero (407) 22 Table & Take Megan Miller (407) 333-0033
- - o= 20| |[cation | |R0009 1000 Grz Gaine (352) 66 Take-out O Jessica Kinzer (352) 999-0044
nata nlcuonarv- @ c Default Value R0010 6767 NW Miam (305) 88 Table Servic Megan Miller (407) 3330033 v
_ " =l Campers Validation Rule Record: ([ 3 OJLRH of 10 < 3
Contains dataabout || & couneeee T —
L= TR ||| Reauire o
™ P Reports 2 Allow Zero Length Yes . . .
each file in database [ — ndescs Yes o Duplicates < Do you see any potential problems with this table?
™ Eap s Unicode Compression  No . .
and each field within W counseiors T & Data Redundancy leads to Data Inconsistencies
. entence Mode  None
those files Smart Togs . ¢ Update Data Anomaly

>



https://youtu.be/-CuY5ADwn24
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Normalization: Removing Data Redundancy Normalization: Making a Better Datahase

_ _

RestaurantID Address City Phane TypeofSenvice VisaCard FranchiseelD ||
2345 SW 98 St Miami (305) 444-6767 Table Service FOD

RestaurantiD | Address | City | Phone | TypeofService [ VisaCard | OwnerFstName| OwnerLstName| _OwnerPhone RODD2 3487 Main High' Pensacola  (850) 886-5555 Table & Take O FOO2

R0001 2345 SW Miam (305) 44. Table Servic Jim Antonucci (305) 777-8888 RO003 89 Turnberry Dri Orlando (407) 555-9999  Table Service FOD4

R0002 3487 Mai Pens (850) 88 Table & Take¢ O Dottie Balchunas (850) 2221111 RO0O04 4598 SW 136 S Miami (305) 444-4444 Take-out FOO1

JIRooos} 89 Turnk Orlan (407) 55 Table Servic Benjamin  Grauer (407) 4448888 RO0DS 9000 Biscayne Tallahassee  (904) 222-1111 Table & Take FOO3

R0004 4598 SW Miam (305) 44. Take-out Jim Antonucci (305) 777-8888 ROO0G 2 State Street Boca Raton  (561) 444-1100 | Take-out O FOO3

R0005 9000 Bis Tallal (904) 22 Table & Take¢ Steve Spann (561) 999-1199 RO0DO7 8990 SE 2 Aver Miami (305) 7877889 Table Semvice FOO1

R0006 2 State € Boca (561) 44 Take-out O |Steve Spann (561) 999-1199 ROD03 298 W 75 Terai Vero Beach  (407) 222-9999 Table & Take FOOS

R0007 8990 SE Miam (305) 78 Table Servic Jim Antonucci | (305) 777-8888 RO00Y 1000 Grand Ave Gainesville | (35) B66-7788 | Take-out 0 FO0B

R0008 208 W 7% Vero (407) 22 Table & Take Megan Miller (407) 3330033 RODI0 6767 NW 75 St Miarmi (305) B67-8677  Table Service Foos

R0009 1000 Grz Gaine (352) 66 Take-out ] Jessica Kinzer (352) 999-0044 [m]

R0010 6767 NW Miam (305) 88 Table Servic Megan Miller (407) 3330033 ) 4

1 R duplicat d Primary Key
: emove any duplicate records OwnerlD)| OwnerF stNal OwnerLstNan| OwnerPhone | Foreign Key

2. Determine Primary Key Fields: RestaurantIiD Jim Antonucei  (305) 777-8868
. . Dottie Balchunas  (850) 222-1111
3. Normalize to remove non key data dependencies Steve Spann (561) 999-1199
[ RestaurantiD [ Address| City [ Phone [ TypeofService | VisaCard [ OwnerFstName] OwnerLstName| OwnerPhone Benjamin  Grauer (407) 444-8888 Data Redundancy
[R D[ Address |  City |  Phone [ TypeofSenvice | VisaCard | FranchiseelD | Megan Miller (407) 333-0033 ..
” \] Jessica Kinzer (352)999-0044 | Eliminated
| OwnerlD | OwnerFstNa OwnerLstNan| OwnerPhone Copyrght©2019 R Laurie | 17 Carlos Portu (305) 767-8778 Copyright ©2019 RM. Laurie | 18

Enforcing Referential Integrity Datahase Form

+ Foreign key must match primary key values or « Forms allow the user to enter or view fields
be null value for one record at a time

<+ Forms can be attractively Formatted

+ Impossible to delete row whose primary key
has matching foreign key values in other table
Primary Key Edit Relationships @

TablefQuery: Related Table/Query: o

Owners ¥ |Restaurants v l

H

Ounerriame

Cancel H
OwnerFsthame OwinerID V] FranchiseelD ~ Fields
OwnerLstName OwnerLstName Grauer
Join Type..
OwnerPhone 2 (407) 444-888
TypeofService Create New..
s

Record Select =—record: <] 4[] of 7

Go to First Record Create New Record
Go to Next Record Go to Last Record

Copyright ©2019 RM. Laurie

[[] Cascade Update Related Fields
[[] Cascade Delete Related Records

FranchiseelD

Foreign Key

Relationship Type: One-To-Many

L ——
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IFSM300: Week 3 - Data and Databases

REPORTS: Information Output

You cannot enter data or edit data using reports.

Owners

Ownerfst OwnerlstN OwrnerP Restau Address  City Phone TypeofService VisaC
/aenjamm Grauer (407) 44
RO0O03 89 Turnberry Orlando (407) 555-9999 Table Service %]

Dotie  Balchunas  (850) 22
RO0D2 3487 Main H Pensacola  (350) 886-5555 Table & Take-o [

Jessica  Kinzer (352) 99
RO009 1000 Grand Gainesville  (352) 666-7788 Take-out a
Jim Antonucci  (30§) 77
RO001 2345 SW 98 Miami (305) 444-8787 Table Service 4]
ROOD4 4598 SW 13 Miami (305) 444-4444 Take-out 4]
ROO07 8990 SE 2A Miami (308) 787-7389 Table Service ©
Megan Miller (407) 33

RO00B 298V 75 Te VeroBeach (407) 222-9999 Table & Take-o &

ROO10 6767 NW 75 Miami (305) 887-8877 Table Service 4]
Steve Spann (561) 99

ROODS 9000 Biscay Tallahassee (304) 222-1111 Table & Take-o M

ROOD6 2 State Stre Boca Raton  (561) 444-1100 Take-out O ot
Copyright ©2019 RM. Laufie I 21

Query-hy-Example Design View and SQL

«+»Select Fields of each Table that will be Queried

+Set Sort and Criteria to Query

SELECT *

FROM Owners
WHERE OwnerLstName>"N"
ORDER BY OwnerLstName;

£ Owners Query : Select Query

£ Owners Query : Select Query Q@@
OwnerlD | OwnerFstNal OwnerLstNan| OwnerPhone

Carlos Portu (305) 787-8778

FO03 Steve Spann (561) 999-1193

OwnerFsthlame
OwnerLsthame
OwnerPhone

< Record: [14] < 1 > ] of 2
T
Field: [OwnerID OwnerFstiame [OwnerLsthame OwnerPhone
Table: [Owners Owners Owners. Owners
Sort: v
show: p—
Criteria: >N
or: u L ————
< Gbpyright ©2019 RM. Laurie § 22

Query-hy-Example Design View and SOL

«+»Select Fields of each Table that will be Queried
+ Set Sort and Criteria to Query

SELECT OwnerLstName, OwnerFstName, OwnerPhone
FROM Owners
WHERE OwnerPhone Like '305*" Or OwnerPhone Like '407*';

= Owners Query : Select Query
. OwnerLstNar] OwnerFstNa OwnerPhone
o Jim (305) 777-8588
OwmerID Grauer Benjamin (407) 444-8888
OwnerFsthame "
OwnerLstName Miller Megan (407) 333-0033
OwnerPhane Portu Carlos (305) 767-8778
<
Field: [OwnerLsthame OwnerFstiiame GunerPhane &
Table: [Owners Owners Owners
Sort: v
Show: =
Criteria: CLike '305* Or Like '407*' 1D
or: v
< > et
Copyright ©2019 RM. Laurie ¥ 23

Query-hy-Example Design View and SOL I

SELECT Owners.OwnerFstName, Owners.OwnerLstName, Owners.OwnerPhone,
Restaurants.Address, Restaurants.City, Restaurants.Phone

FROM Owners INNER JOIN Restaurants ON Owners.OwnerID = Restaurants.FranchiseelD
WHERE Restaurants.City="Miami";

= SqQL Sample : Select Query

Ownerf stNal OwnerLstNan| OwnerPhone Address
Antonucci  (305) 777-8888 2345 SW 98 Sti Miami

(305) 444-6787

Antonucci | (305) 777-8888 | 4598 SW 136 S Miami (305) 444-4444
Antonucei  (305) 777-8888 8990 SE 2 Aver Miami (305) 787-7889
Miller (407) 333-0033 6767 NW 75 Sti Miami (305) 887-8877 |9

OwnerID
OwnerFsthlame
OwnerLsthame:
OwnerPhone

Address
City
Phone
TypeofService
visaCard
FranchiseelD

v
< >
Field: [OwnerFsthame OunerLstiiame GunerPhone Address City Phone &
Table: [Owners Owners Owners
Sort:
Show:
@y (Wiami’) _ Copyright ©2019 RM. Laurie
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Enterprise Datahases

«+Large Databases
¢ Commercial: Oracle, Microsoft, IBM, and Amazon
¢ Open-source alternatives: MySQL and PostgreSQL
++NoSQL (not only SQL) is “Big Data” alternative
¢ Relational database model does not scale well
¢ NoSQL database works with data in a looser way
¢ More easily scaled on multiple servers worldwide

4 Google now offers the App Engine Datastore
4 Amazon DynamoDB

+Big Data
¢ Massively large data sets that are analysed

¢ Amazon processes millions of customer
transactions per hour

Copyright ©2019 R.M. Laurie

+»Data Warehouses are huge databases that
store and manage data required to analyze
historical and current transactions
¢ Data access but not alterable (Read Only)

¢ Data mart is subset of data warehouse often
associated with a firm’s functional unit

¢ ETL = Extraction-Transformation-Load data
conversion
Data Mart

Data Mart

Data Mart

Copyright ©2019 R.M. Laurie

“*Process of analyzing data to make decisions
¢ Find trends, patterns, and associations
¢ Automating using Big Data from Data Warehouse
¢ Test hypothesis like automatic market trading
¢ Privacy concerns especially Artificial Intelligence
++Business Intelligence and Analytics
¢ Tools for consolidating, analyzing, and providing
access to vast amounts of data to help users make
queries to support better business decisions
¢ Analysis to obtain a competitive advantage
¢ Text Mining use email and other documents
¢ Web Mining use World Wide Web sources

L ———
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1. ERD Systems Analysis
https:/lyoutu.be/FpJXQG7EICE

2. LucidChart.com ERD Tutorial - Part 1
https://lyoutu.be/QpdhBUYk7Kk

3. LucidChart.com ERD Tutorial - Part 2
https://lyoutu.be/-CuY5ADwn24

4. Real Data Warehouse?
https:/lyoutu.bel/y5-3Pjbk8Zk

5. Benefits of a Data Warehouse
https:/lyoutu.be/KGHbY Sales

6. SQL vs NoSQL or MySQL vs MongoDB
https://lyoutu.be/ZS kXvOeQ5Y

L ———
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https://youtu.be/QpdhBUYk7Kk
https://youtu.be/-CuY5ADwn24
https://youtu.be/y5-3Pjbk8Zk
https://youtu.be/KGHbY_Sales
https://youtu.be/ZS_kXvOeQ5Y

