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Introduction



Introduction

Recognize and document
the current system

v

Analyze the system and
address the gaps

Development phases of an MIS system:

v

Conceptual design of the
system

How data is stored within the
system? (location/ structure)

v

Detail design

How data flows within the
system? (media/ tool)

'

Implement it with a proper
tool




Storing data within a system




Database concept

To facilitate data flow in our system we need to consider data store or

database within the system.

@ What is a database?

A database is an organized collection of data. It can be physical or
computer base.

Computer databases include set of related data tables usually with a
set of rules determining who and how can access the data.

After recognizing and analyzing data flow in our system (using dfd) we

need to support this data with databases to support storage, maintenance

and retrieval of data.

Entity relationship diagram (ERD) provides a conceptual view to our

system’s database structure



Entity

What is an entity?

In MIS terminology, an entity is an independently existing element which we

need to collect data for it. An entity might exist either physically or logically.

An entity may be a physical object such as a construction project or a worker (they
exist physically), an event or activity such as an inspection or equipment
maintenance, or a concept such as a dispute or an order (they exist logically-as a

concept).
@ Name some existing entities in a bidding system?
We are going to use dfd developed for the system to identify entities.

@ Where should we look into?



Entity

Data stores are places where data related to entities are stored. See

what data items are stored and what are retrieved

Example:

New project’s data

for new

Project analysis data projects

New projects info

Submitted Bid data

/Historical bid result \

New project info

Bid result data

new
projects’
G

' I New project info
- Project
analysis res:# 3.
- Submitted .
‘ “—  docs info Preparing
bid docs

Historical
bid resul

\ smfd bid 4-
ddes info Following
“ id result up bid

results

Bidding system in a construction company — dfd — L1

Subscription information

New projects
introduced
to the market

New project
databases

Requesting

new bid info\

New projectinfo | Gjignt
Bid docs
Bid result

Request bid result



Entity
I

o Example (cont’d)

o Check if data items can gather under a similar entity or form separate entities

= New project’s data |

I
: —> = New project entity
| = Project analysis data |

= Submitted Bid data :

—> = Bid entit
= Bid result data l y

New project Bid




In class practice 1

Remember our site payroll example (its dfd is in below). What are main

|‘§'9 entities (important elements we need to collect information about them) in the

system? »

-Creating
record and
setting up
ynesheet

y ! / E I

/ I payroll info
,.'!

“Timesheet info
alnd instruction

; Employee \
! Working hours

i

:’ ( Data store Working

I hours

| -Employee . Ny

|| payroll info .' Employee
| -Past stubs f

. . ! \ -Working hours
Main office
\\

\ Vayroll stub /
3-Preparing

bi-weekly
payroll stubs




In class practice 1

Remember our site payroll example (its dfd is in below). What are main
|‘§[9 entities (important elements we need to collect information about them) in the
system? -
= New employee payroll info = Employee entity
= Employee working hours ~ = Timesheet entity

= Payroll stub = Stub entity

Timesheet Employee Stub




Entity relationship diagram

Entities are important elements within our system which we collect data
for them. Entities contain data from different aspects of the system. Data
collected for entities are related to one system and describe different
aspects of the same system. We expect them to be related to each

other and form entity relationship network or entity relationship diagram

(ERD)!

Example:

New project

Employee

Fills in

——Describes condition of—

Bid

Timesheet




Entity relationship diagram
I

o Note: there are many CASE tools which can be used for drawing ERDs,

Edit  Wiew Insert Format

Tools Data Shape Window Help

0 New PIXF9-o - ds-x-A-8QE - @
/& Qpen.. W0 ly EE=n EEEA- S-S BThee S-=-2 -,

— | 2]

= Save Ctrl+5
Save As...

|gg Saveas Web Page...
Publish as PDF or XP5...
Remove Hidden Information...

(3 Shapes b G MyShapes R
Page Setup... [d Business J

[&  Print Preview [3d Engineering »

&y Print... Ctl+P |3 Flowchart 3
Send To b |1 General 3
Properties [ Maps and Floor Plans »
1 E\.\O1-52-ITIC-L03_P3_1_biddingSy... 3 Network v
2 EN\..A91-52-TIC-L03_P2_1_biddingSy... [d  Schedule ’
3 E\..\G1-52-ITIC-L03_P2_1_biddingSy.. [ SoftwareandDatabase  » | Database  » | Entity Relationship (Metric
4 EA..AG1-52-ITIC-L03_1_biddingSyste... [d  Visio Extras b |[C3  Software » Entity Relationship (US units)
5 ENGAGL-52-ITIC-L03 1 Visio dfd.. (& Open Stencil... [d Web Diagram » Express-G (Metric)
6 EN.A91-52-TTIC-L03_2_biddingSyste... Mew Stencil (Metric) Express-G (US units)
7 ENGAG1-52-TTIC-L03_2_biddingSyste... Mew Stencil (US Units) Object Relational (Metric)
8 EA\..\91-52-ITIC-L03_2_biddingSyste... Show Document Stencil Object Relational (US units)
9 E:\..A91-52-ITIC-L03_2_biddingSyste... ORM Diagram (Metric)
Exit ORM Diagram (US units)



In class practice 2
B

@ Can you identify any other entity relationship in our construction payroll example? Try to

E’P link single relationships with shared entities and build your Entity Relationship Diagram

(ERD).

Employee o Timesheet
Fills in

Timesheet Employee Stub




In class practice 2

Eg Can you identify any other entity relationship in our construction payroll example? Try to
|‘§P link single relationships with shared entities and build your Entity Relationship Diagram

(ERD).

Stub Timesheet
|5 calculated based on——

Employee . Stub
Receives
Employee o Timesheet
Fills in
]
Receives
|
Stub |s calculated

based on




Entity attributes

Returning to the Entity definition: an entity is an element which we need

to collect data for it.
Entity attributes are data item titles we need to collect for an entity.

Attributes characterize entities, i.e., entities are distinguishable from their

attribute values.
Only important attributes to our MIS systems are captured.

For recognizing Entity attributes we again need to go back to the dfd and
look into data items stored in data stores (why?). Data item titles go into/
return from data stores also can be used to for identifying Entity

attributes!



Entity attributes

Bidding system in a construction company — dfd — L1

@ Questions: Name

attributes of New

Subscription information

New projects \4

introduced | New project
to the market databases

1- Seeking
for new
projects

project and Bid

New projects info

entities in our bidding istorical bid resmm Rece{ving

new

\

Requesting

system! In another — orojects’ new bid info
/ ew project info e | \
word name data item / \vewprojectinto  NewProleetifo - giignt

- Project

titles of New project Seabmitod bi 3-
“—  docs info Preparing Bid d
- - - - I OCS
and Bid entities which Historical
\ bid result Bid result
we collect their data in \ I / .
docs infq, :
. . Following
our blddlng SyStem’> \ Bid re up bid Request bid result
- results




Entity attributes

o Some entity attributes we can name are:

New project

-Date introduced
-Due date

-Client

-Client Contact info
-Type

-Size

-Decision on bid
-Decision reason

—Describes condition

Bid

-Submission date
Value
-Result

-Num of competitors

[j))) Note: There are other conventions for presenting Entity ‘ ““iJ

attributes as well.

Ej)))Note: Entities with attributes represent data tables with

the column headings of entity attributes!

gock id

item _num

price



In class practice 3
e

@ What are entity attributes (or data items) for Timesheet, Employee and Stub entities

E’P which we need to collect data for them in our on site payroll system? How does system

ERD look like after adding entity attributes?

Timesheet Employee Stub




In class practice 3

EZ] what are entity attributes (or data items) for Timesheet, Employee and Stub entities
|‘§P which we need to collect data for them in our on site payroll system? How does system

-Creating
record and
settlng up

“Timesheet info
and instruction

payroll info
i Employee \ )
Working hours \
Data store 4~ I Working
hours
-Employee ! \
payroll info ' Employee
J‘I‘
!
!

-Working hours

\ -Past siut?

3-Preparing
bi-weekly
payroll stubs .

Main office




In class practice 3

What are entity attributes (or data items) for Timesheet, Employee and Stub entities
|‘§P which we need to collect data for them in our on site payroll system? How does system

ERD look like after adding entity attributes?

Timesheet Employee Stub
-Employee name -Employee name -Employee name
-Day -Standard hourly rate -Period start date
-Hours worked -Overtime hourly rate -Period Finish date
-Job worked -Working shift -Hours worked

-Gross payment
-Payment deduction




In class practice 3

What are entity attributes (or data items) for Timesheet, Employee and Stub entities
I‘EP which we need to collect data for them in our on site payroll system? How does system

ERD look like after adding entity attributes?

Employee Timesheet

-Employee name

Me -Employee name
-Standard hourly rate ——Fills in bloy

-Da
-Overtime hourly rate -Hoﬁrs worked
-Working shift -Job worked
Receives Is calculated
based on

Stub

-Employee name
-Period start date
-Period Finish date
-Hours worked
-Gross payment
-Payment deduction




Data tables (entities) in MS Access

M.S. Access comes with Microsoft Office programs.

Its main application is for developing small size information
systems.

It encompasses both database and programming engines
required for development of an information system.

It comes with a set of visual program development tools
and supports SQL for running database operations and
M.S. Visual Basic for Applications (VBA) programming
languages for developing interfaces.

Some of its advantages are: It has an integrated
environment, it is very user friendly, runs on the network, it
can communicate with main database programs (SQL
server, Oracle) and programming tools (.NET framework)

Some of its disadvantages are: It does not create
executable files (needs M.S. Access to be installed on the
machine), its size is limited to 2GB, it becomes very slow
when data size grows up.

l Microsoft Office I
e VIICFOSO ICE ACCEES

[ Microsoft Office Excel 2007

l52 Microsoft Office Groove 2007
Microsoft Office InfoPath 2007
Microsoft Office OneMote 2007
Microsoft Office Qutlock 2007
Microsoft Office PowerPoint 2007
Microsoft Office Publisher 2007
II_: Microsoft Office Visio 2007

(W Microsoft Office Word 2007
|E| Microsoft Project 2010
Microsoft Office 2010 Tools
Microsoft Office Tools

=1 5

I~
Gl (<

=&



Data tables (entities) in MS Access

o First view of MS Access

Template Categories
Featuring

Local Templates

From Microsoft Office Online
Business

Education

Personal

Getting Started with Microsoft Office Access

Sample
Non-profit

Events

MEEEARRARARRL LR,

Faculty

3 Bffice Online

What's new in Access 20072

The new Access 2007 contains more powerful tools
to help you quickly track, report, and share
information in a manageable environment. Learn
more about the new features and improvements.

Marketing projects Projects

More on Office Online:
Training | Templates | Downloads

° Get the latest content while working in the 2007
Microsoft Office system

@ Guide to Access 2007 User Interface

o Organize all your objects using the new, easy access
Navigation Pane

Open Recent Database

5 More...

Contacts.accdb
06/04/2013

%] \..\2_91-S2-ITIC
06/04/2013

%] \..\91-S2-ITIC-L0
06/04/2013

\--.\91-52-ITIC-L(
19/02/2013

2] F:\..\NCR_120419
12/02/2013

\..\08_2_Control!
02/02/2013

] E\..\04_Tunnel_t
02/02/2013

) E\..\5_2_InsertD
12/12/2012

%) E\..\2_2_InsertD
19/10/2012



Data tables (entities) in MS Access

o First view of MS Access

Reopen

Template Categories
Featuring

Local Templates

From Microsoft Office Online
Business

Education

Personal

Sample

Non-profit

Categories of
prepared
templates

Getting Started with Microsoft Office Access

Blank Database

Start with a blank file

Featured Online Templates

il

Marketing projects Projects Sales pipeline

Prepared simple office
3& information system
& templates for general uses

Faculty Students

. More on Office Online:
3 6ffice Oniine

Training | Templates | Downloads

What's new in Access 2007?
d E The new Access 2007 contains more powerful tools o Getthe latest content while working in the 2007
to help you quickly track, report, and share Microsoft Office system
information in a manageable environment. Learn @ Guide to Access 2007 User Interface
more about the new features and improvements. : " 5
° Organize all your objects using the new, easy access

Navigation Pane

-~

i

previ

files

Open Recent Database

5 More...

£ Contacts.accdb
06/04/2013

%] \..\2_91-S2-ITIC
06/04/2013

%] \..\91-S2-ITIC-L0
06/04/2013

%] \..\91-S2-ITIC-L0
19/02/2013

2] F:\..\NCR_120419
12/02/2013

] \..\08_2_Control
02/02/2013

%) E\..\04_Tunnel_t
02/02/2013

%) E\..\5_2_InsertD
12/12/2012

%) E\..\2_2_InsertD
19/10/2012



Data tables (entities) in MS Access
N

o Start with the blank MS Access file takes you to create a new table mode!

@ Home

Create External Data

Database Tools | Datasheet |

b Bl

£

Fields  Column =] Rename | $ % o ||fﬁg -:'EE|

uﬁu Insert Data Type: ~|[] Unigue %
elete ormat: - s Require
#' Delete || Format [C] Is Required =

Formatting

Relationships Object
Dependencies

Data Type & Formatting Relationships

View Mew Add Existing Lookup
- Field
Views Fields & Columns
All Tables v| 4
Tablel n

5 Tablel : Table

*

18] -~ Add New Field
(Mew)




Data tables (entities) in MS Access
N

o Example 1 (cont’d): Start creating data tables!

@ Home | Create | ExternalData  Database Tools

% I,___l ﬂ:[T TS | E==) 5 PivetChant L= 2l Labels @
8= : = : oSS > 4
: __|Blank Form === f_| Blank Report == e
Table Table  SharePoint Table Form  Split Muitiple Form Report s Report | Query Query Macro
Templates~ Lists~ Design Form ftems (=) More Forms - Design K| Report Wizard Design izard Design
Tables Forms Reports Other

All Tables

L@ Hands on software (MS Access):

- We are going to create data tables for our bidding

system



Data tables (entities) in MS Access
I

o Every table can get four different views:

o Datasheet vi

ew

o PivotTable view

o PivotChart v

o Design view

iew

= R A | Table Tools
W Create External Data Database Tools Fields Table
= cut Y 2| Ascending V7 Selection ~ II;@ =i New 3 Totals [ﬁ a: Replace
J ﬁa Copy :";l Descending Eﬁ.d\ranced e == Save ? Spelling = GoTo~
Paste Filter A Refresh Find
- fF-:urmat Painter 7.7 Remove Sort I Toggle Filter Al X Delete - E Mare ~ [3& Select -
T Sort & Filter Records Find
Datasheet View
L

|:| | PivotTable View

ﬂ PivotChart View
% Design View

DueDate - Client

+~ | Date Announced -

PrjDescription

Sard Highway 4/a6/2012 4/29/2012 Tehran Mun
High level bridge in shomal highway 4/6/2013 4/79/2013 Road Minist
* | MNA 4/3/2016




Data tables (entities) in MS Access

Datasheet view is the view allows us to enter data directly to the data table

We can directly enter data into the table using keyboard

We can copy and paste available data from other data tables as well as

spreadsheets (e.g., M.S., Excel)

~ _ Hands on software (MS Access):
Entering data manually
Entering data from spreadsheet

Entering data from other tables



Data tables (entities) in MS Access
I

o Every data table in MS Access is comparable with a spreadsheet in MS Excel:

2_2_bidSys_SheetWithDataalsx - Microsoft Excel E=AE=N
Insert Page Layout Farmulas Data Review View [~ 0 o EE E2
General - [BH§ conditional Formatting = F=Insert~ X - %r [ﬁ
= % - O ¥ ﬁ Format as Table = E‘“ Delete - m =
Paste =0 LT . Sort & Find &
= 4 £H &H [} cell Styles ~ B Format ~ | <2~ Filter~ Select -
Clipboard & Font [P Alignment [} MNumber a Styles | Cells Editing

04/06/2012
2 04/06/2013 04/29/2013 Bridge construction Lump sum High level bridge in shomal highway |Mazandaran

PR NewProject . Bid %2 []4] i | »
o - R oR———c

04,/29/2012 Road construction | Cost plus Sard Highway Tehran

-@“ e =g - |5 ble Tools 2_1_bidSys_TableWithData : Database (Acc... | = | = g‘

W Create External Data Database Tools Fields Table &3 0

ﬁ '—3 ¥ cut Y &1 Ascending Wz~ =/ New = Eﬁ 2. Ccalibri - 11 A
B 53 Copy 4 ; | EA -

Z | Descending V- =H save - B I U = | b
View Paste Filter Refresh Find [E—
| - ¥ Format Painter &5 Remove Sort W All~ /X Delete ~ BH~ k-~ A-¥ - E== -
Views Clipboard a Sort & Filter Records Find Text Formatting a
Tables E
|| & tbiBid - | Date Announced ~ | DueDate -~ | ProjectType - |ContractTyp - PrijDescription
B oo, || ! 04/06/2012 04/29/2012 Road construci Cost plus Sard Highway T
2 04/06/2013 04/29/2013 Bridge constru Lump sum High level bridge in shomal highway M
* {New) 02/24/2015 NA
Record: 4 < 1of2 | b M bi [ W Mo Filter | [Search N il | ]

Datasheet View | Num Lock | (@] &8 @ i




Data tables (entities) in MS Access
e
*x’) Data tables have bunch of other capabilities such as linking to other databases,

spreadsheets, importing XML file which are beyond the scope of this course

and we are not including them here!



Records

Data record

A data record is data collected for one instance of an entity:
record ~ entity instance

Data collected for an instance of an entity (or Record) describes different aspects
of the entity instance as mentioned in entity Attribute!

Example: New Project Entity

Attributes
A
| 1
Attribut 1  Attribut 2 Attribut 3 Attribut4 Attribut 5 Attribut6  Attribut 7
Date Due Date Client Type Size (MT) Decision Decision
introduced P on bid reason

_ . . Road .| Project Not

New Project-1 91-10-20 |In 2 month(s)| City of Karaj , 245.8 |Notto bid .
construction well defined
Swedge Project Not

New Project-2 91-11-18 [In 2 month(s)|City of Tehran & 75.7  |Nottobid| ' JE
system well defined

: . . . . Past

New Project-3 91-11-19 |In 3 month(s) City of Karaj | Tunneling 479.4 Bid )

experience
Swedge Project Not

New Project-4 91-2-6 [In 2 month(s)[City of Tehran 8 446.4 |Not to bid ) .
system well defined

) ) i i Past

New Project-5 91-3-19 |In 2 month(s)Kish free zone| Tunneling 14.5 Bid .

experience




Data record
N

Question: What does a blank form represent in an organization and what does a
form with data represent? Why do we need blank forms within organizations?

E CTS#
¢ CALUMET TESTING SERVICES EI&
VS M. Gl B0, / Griiais, imchiars $6310 7 (2190 D33-0000 - (POR 474-5860 - FAX (2 19) 5330000 CALUMET TESTING SEHV'CES
1945 N, daiifish Bvd, | Grisieh, indiana 36310/ [219) 9229600 - (T08) 474-5860 - FAX (2 V0] 3230990
FEPORT OF MAGHETIC-PARTICLE EXAMINATION OF WELDS OF RADIDGRAPHIC EXAMINATION OF WELDS
CUSTOMER: (:51 BRILGE
Project prouecT: . BE T4 0t WuE ST Hb.’.!;._é...! L. (BRIBGE G RRERSY
Quialfy requiremants—Sedion Mo, Fi
Fesoried to Quaiity Saction Na. ... b8, e
epori Reporied 19: Bavy' Foges IR
WELD LOCATION AND IDENTIFICATION SKETCH
Tor, Borr, Flasggs WELDLOCATION AND IDENTIFICATION SKETCH
Quantity: Tetal Accepted Total Rejected; TECHNIGUE i
[ AreaExamned | interpectalon | Fepais Frmttr [R 192 looc,
Cate | Weld idenification | Entire | Specilic | Accepl. | Feect | Accepl. | Rejecl Femarks Expésins ima
Screang L7
Film type
Lisngeh, Width, snd Thicknedd of Al kint Rediographedd
Inttrpratatnn Repairn
. st [ Resept | Pajeen | Aeeape | Reject Ramacks
[Al5-1 BF] TelA-B [ o~
] ¥ 1 ol
JAIS-T T €7 g1~
ITEClT
EF] TR AR
i Pl B-C]
FRE-EXAMNATION
Sultass Preparation:
EQUIFMENT
Instrument Make: Mogal S Ho:
METHOD OF INSPECTION
Ll Dey [ wet L wisibe: U Flusnescant
Hiow Modsa Applied:
[Jresoual  [Continuous [ Trus-Continuous
Llac [loc | Hall-Weve
[ Preds []'voie [catieWrap [ Gther
Dhraction for Fialt: [Clcwcutar U Langtudingl
Strength of Fieid:
W, the erilty that in his record sre coenect nd that the i and beitnd in
[Amgarns lume, Rgkd dunaity. magraizing force. numbes, and dunson of Kice applcation ) W
POST TioN mmhmd-mm ANENAWE ;GH.'H
z:;:ﬂﬂﬂlli"ﬂ Techniqua (1 required): " Raographetsl or O Beinee
\f\'al:ufus » mﬂ catl Immammmﬁm un;:owmaumm - prepared and tested In - . PUFL
e weikts ware
cer “ A ol AN DAL M, | | Stuctural Winding Code—Stool T ___7- 73 -0F Dute F-FE-0F
[
Form E-7
Inspector o C
Laval Authcrized By
Test Date Daba




Data record

@ Question: Data items flow within organization are attributes or records?

CIRCA Employee Management System ver 2.0.2 Employees
Add Employee | | Departing Empioyee | Comment/ Froblem Log | Employee-ot-the-Month
UPDATE EMPLOYEE
Select Employee: [Reckard Gay 1] [View]
TIMESHEET
e 89358670 T _— Staff Member to submit one form, fortnightly, for work
0 o ) g
Gatorlink: View allimages in image directory TTTme—a done in each job and hand to the supervisor.
i -
v -Creatin
Status: @ active O Inactive Family Mame: SAMPLE Other Names: CASUAL
Emex:
Works Overnight: O ves @ no reco'rd a nd Employee Mumber: 12345878 Lewvel: Step:
Date Hired: 2 ~| [V
’W SEttlng up Job Number: Faculty/Office: LIBRARY — SAMPLE DEPT.
' -Em .
Last Raise: timesheet STAFF MEMBER TO COMPLETE:
Last Raise Date: [ =
ast i ot [T (13 2 [206 1 T - . acTuaL | acTuaL Less P
THe: O genior  © sup O LeadTe StatTme | Finish Time Break(s) Worked *
OrTs © Trainee
Other Title: ee Thu Ai4n2 900 5:00 1:00 700
VestSize: () o oxn oL ours Fri G042
O OF___Oviden sat | Tio4n2 10:00 500 0:30 830
Depanwenate: [~ T~ ©- ©
Eligible for Rehire: () ves O No Sun BI04 M2
Depariuce Romsor: . { - sCinpuyee Mon o 42 10:00 500 030 8:30
! navrnll infg Tue 10V 04 12
Sample Company Name, Sample Company Address, 85220 EARNINGS STATEMENT |1QUIS Wed 110412 00 8:00 1:00 2:00
EMPLOYEE NAME SOCIAL SEC.ID EMPLOYEE ID CHECK No. PAY PERIOD PAY DATE lbs — |
James Robert 2O0-XX-B565 454545 259248 012314012814 013114 I
e warE WoURs  CommeNT ToTAL DeovETIoNS CuRENT TOTAL Vern-ro-ATE i
GROSS WAGES 1,000.00 FICA MED TaX 1450 7250 !
FICA 88 TAX 6200 31000 ;"
FED TAX 15950 797.48
CA ST TAX 4426 23 Payro" StUb
Ei) 1000 5000 , . /
reparing
-weekly
rroll stubs L
- -~
YTD GROSS ¥TD DEDCTIONS ¥TD NET PAY TOTAL DEDUCTIONS NET PAY ///
5,00000 1,451.28 354872 1,000.00 290.26 70974 - -




Entity relationship type

Ej))) ldentifying entity relationship is our first step to scheme our MIS data model
and Entity relationship diagram (ERD) is our main tool to capture and

gradually improve and finalize our MIS data model.

[j))) Almost all operational databases are relational databases and uses

concepts we are going to discuss in this lecture.

By following relational data model development rules we guaranty
)™ - -
minimum amount of data storage within our system and maximize our

search.

In terms of number of entity instances (or entity data records) that can
relate to each other in two sides of an entity relationship, entity

relationship types are defined as follows:



Entity relationship type

Types of entity relationship:
One to one relationship: Two entities have one to one relationship when for both
entities, at most, one entity instance is only related to one instance of the other entity.
Example: New project and bid: Every “New project” describes condition of only one
“Bid” AND every “Bid” condition is described by only one “New project”

New project Bid
L Describes condition—

One to many relationship: An entity has one to many relationship with another entity
when an instance of the first entity can relate to several instances of the second entity
And in return every instance of the second entity can only relate (at most) to one instance
of the first entity.
Example: Client and New project: One “Client” can announce several “New projects”,
BUT, every “New project” is announced only by one “Client”.

Client Mew project
Announces




Entity relationship type

Many to many relationship: Two entities have many to many relationships when for
each entity, one entity instance can related to several instances of other entity.
Example: New project and Competitor: In our bid system suppose (in addition to
New Project and Bid entities) another entity that we are interested in collecting data
for is Competitor, under which we collect information of our competing companies in
different new projects. In this case, every “New project” may be competed by
several “Competitors”, AND one “Competitor’ can compete with us in several “New

projects” New project Competitor
S Competes—p

Note: There are other conventions for presenting different types of relationships.
PATIENT

Examples:

wp_ terms
1 Artist Song

AssignedTo

. Ferforms

wp_ terms taxonomy
ROOM




Entity relationship type

Making the relationship type concept more clear:

@ After all what really do entity relationship types mean? How can we see the

effects of these relationships on the data collected for entity instances?

Example: one-to-many relationship

Employee Timesheet
-Employee name Fills i -Employee name
-Standard hourly rate Fills in ’ -Day
-Overtime hourly rate -Hours worked
-Working shift -Job worked




Entity relationship type

Example (cont’d): one-to-many relationship

Attributes
Employee name| Day [Hours worked Job
AR R R = 2 [0 ) (5
Sample Data Collected for Employee Entity A T : 92-12:01 | 8 (8am-16pm) 192:70(3) _
Naser Naseri 92-12-01| 8 (8am-16pm) (92-101
Attributes Sadegh Sadeghi |92-12-01| 8 (8am-16pm) [92-105
Employee Standard Overtime | Working . 92-101 (7);
hourly _ Saeed Saeedi_ _[92:12-01] 8 (17pm-1lam) |92-70(1)_ _
name | rateqr) | '€ | shift Al A __ 192-12:03] 7 (8am-15pm) |92:70 _ _
/ Ghader Ghaderi |92-12-03| 8 (8am-16pm) [92-101
Ai Aiani | 55| 8 _ |Dayshift P Sadegh Sadeghi [92-12-03 | 8 (8am-16pm) [92-105
Naser Naseri 7| 11 |Day shift \ Saeed Saeedi __ 192-12-03 10 (17pm-3am)|92:70 _ _
Sadegh Sadeghi 4 6 Day shift 92-106 (7);
Saeed Saeedi 15| 20  [Night shift Ali Aliani 92-12-04| 8 (8am-16pm) |92-107(1)
Naser Naseri 92-12-04| 8 (8am-16pm) |92-101
Sadegh Sadeghi |92-12-04 0 92-105
Nader Naderi 92-12-04| 8 (17pm-1am) |92-107
AL Aliani 92-12-05| 9 (8am-17pm)_[92-107_ _
Naser Naseri 92-12-05| 8 (8am-16pm) [92-108
What is the benefit of determining Sadegh Sadeghi 192-12-05| 8 (8am-16pm) gg'igg 5
Saber Saberi 92-12-05| 8 (17pm-lam) [92-110 (5)

entity relationship?

Sample Data Collected for Timesheet Entity




Entity relationship type

[j)))With determining entity relationships we are trying to minimize amount of data records.

Following an entity relationships with other entities we can retrieve required

complementary information under those entities with no need for maintaining those

information.

Example (relationship for minimizing number of records stored!): Consider

Employee and Timesheet entities and one-to-many relationship:

Employee

-Employee name
-Standard hourly rate
-Overtime hourly rate
-Warking shift

Timesheet

Fills in———Jp»

-Employee name
-Day

-Hours worked
-Job worked




Entity relationship type

Example (relationship for minimizing number of records stored!) (cont’d):

Every time we ask employee to record its Timesheet we just ask him to write a minimum
information of him/her self on Timesheet (e.g., name). By having this minimum data on
Timesheet we can retrieve all other information related to employee by referring to

Employee records!

Entities are related through Linking
data title or Attributes which their
values represent a unique record

within the related entity! Timesheet
Employee EmFIoVee_nar_n Day | Hours worked Job
| Employee | Standard Overtime| Working s | o o
| name hourly rate (tt) rate shift Ali Aliani 192-12-01| 8 (8am-16pm) |92-105 (5); 92-70(3)
.. Ali Aliani 192-12-03| 7 (8am-15pm) [92-70
liAliani [ 55 8 |Dayshift ATTATani  192-12-04] 8 [8am-16pm) |92-106 (7); 92-107(1)
. , AT ANt [92-12-051 9 (Bam 17pm] 05007 — — —

@ Question: What would happen if we did not have relationship concept for entities and

wanted to use employee information?
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Example (relationship for minimizing number of records stored!) : Employee and

Timesheet one-to-many relationship Records when determining relationships:

Emp|oyee Timesheet
Employee Standard Overtime| Working Employee name| Day | Hours worked Job
name hourly rate (tt) [ rate shift i
Ali Aliani 92-12-01| 8 (8am-16pm) |92-105 (5); 92-70(3)
N cc 2 Day shift .—’AI?AI?ani 92-12-03| 7 (8am-15pm) [92-70
Ali Aliani 92-12-04| 8 (8am-16pm) |92-106 (7); 92-107(1)
Ali Aliani 92-12-05| 9 (8am-17pm) |92-107
Records when do not have relationships:
Employee Standard Overtime | Workin
ploy Day Hours worked Job ) 8
name hourly rate (tt) rate shift
Ali Aliani  [92-12-01 8 (8am-16pm) [92-105 (5); 92-70(3) _ .55 _ |_ 8 _ |[Dayshift 3
Ali Aliani  [92-12-03 7 (8am-15pm) [92-70 5.5 8 Day shift %-
Ali Aliani  [92-12-04 8 (8am-16pm) [92-106 (7); 92-107(1) | 5.5 8 Day shift §_
Ali Aliani  [92-12-05 9 (8am-17pm) [92-107 | 55 | 8 |Dayshift || 3
o

SpPJ02J9al ellxy
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Example (relationship for minimizing number of records stored!): If for every
timesheet we need to know related job information and we do not want to follow

relationship concept we again need to increase size of our data table to be able to
retrieve job information related to every record.

Employee Standard Overtime | Working
Day Hours worked Job )
name hourly rate (tt) rate shift
Ali Aliani 92-12-01 8 (8am-16pm) [92-105 (5); 92-70(3) .55  |_ 8 _ [Dayshift
Ali Aliani 92-12-03 7 (8am-15pm) [92-70 5.5 8 Day shift
Ali Aliani 92-12-04 8 (8am-16pm) [92-106 (7); 92-107(1) § 5.5 8 Day shift
Ali Aliani  [92-12-05 9 (8am-17pm)|92-107 i 55 | 8 |Dayshift |
Job
Job number Job client Job description Job location
92-70 Ministry of road |Haraz Bayjaan Bridge |Km 70 Haraz highway
92-105 City of Tehran Sadr Bridge North-east Tehran
92-106 City of Tehran Parkway Bridge North Tehran
92-107 Sharif University [New Civil Eng Building [West Tehran

paurejurew
SpJ023l elxg



Entity relationship type

Example (relationship for minimizing number of records stored!):

Employee Hours Standard hourly | Overtime | Working Job
Day Job . . _— .
name worked rate (tt) rate shift number | Jobclient |Job description| Job location
8 (8am- |92-105 (5); Ministry of [Haraz Bayjaan |Km 70 Haraz
Ali Aliani 92-12-01 16pm) |92-70(3) 5.5 8 Day shift |92-70 road Bridge highway
8(8am- |92-105 (5); City of North-east
Ali Aliani 92-12-01 |16pm) 92-70(3) 5.5 8 Day shift [92-105 Tehran Sadr Bridge Tehran
7 (8am- Ministry of |Haraz Bayjaan [Km 70 Haraz
Ali Aliani 92-12-03 |15pm) 92-70 5.5 8 Day shift |92-70 road Bridge highway
8(8am- [92-106(7); City of
Ali Aliani 92-12-04 |16pm) 92-107(1) 5.5 8 Day shift [92-106 Tehran Parkway Bridge |North Tehran
8(8am- |92-106 (7); Sharif New Civil Eng
Ali Aliani 92-12-04 |16pm) 92-107(1) 5.5 8 Day shift [92-107 University [Building West Tehran
9 (8am- Sharif New Civil Eng
Ali Aliani 92-12-05 |17pm) 92-107 5.5 8 Day shift [92-107 University [Building West Tehran

[j))) Without following relationship concept we are going to come up with inefficient gigantic

tables which are very difficult to find any information out of them!
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What are entity relationship types in ERD recognized for our on site payroll system

[

example? After identifying relationships, describe how entity instances (or entity data

records) from each side can relate to the entity instances (or entity data records) to the

other side?

Employee Timesheet

-Employee name

N i -Employee name
-Standard hourly rate [ Fills in ploy

) -Day
-Overtime hourly rate -Hours worked
-Working shift _Job worked

Receives Is calculated
based on

Stub

-Employee name
-Period start date
-Period Finish date
-Hours worked
-Gross payment
-Payment deduction
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Employee

-Employee name
-Standard hourly rate
-Overtime hourly rate
-Working shift

Receives

<

Stub

-Employee name
-Period start date
-Period Finish date
-Hours worked
-Gross payment
-Payment deduction

Timesheet

e -Employee name
——Fills m% _Day

-Hours worked
-Job worked

<

Is calculated
based on



Entity relationship type
I

o Rule: When you face many to many relationships you need to break them down to two

one to many related entities.

Example:

New project Competitor
«—Competes——» P

N
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Sample data records for many-to-many relationship between New project and Competitor

E? entities are presented in below.

1) How can we track competitor names bided on City

of Karaj's New project announced on 91-10-20?
How can we extract Size of New project’s Sharif
Construction has bided on?
2) Add a new middle data table (entity) to divide

records from this many to many data relationship to

two one-to-many relationships. What are linking
attributes?

. Date Due Date| Client Type Size DeC|S|.on Decision
introduced (MT) | on bid reason
In2 City of Road Notto | Project Not
91-10-20 o 245.8| . ject
month(s)| Karaj constr. bid well defined
In2 City of Swedge Notto | Project Not
91-11-18 w Weaee | 75 7 ) ject
month(s)| Tehran system bid well defined
In3 City of Past
91-11-19 YOl Tunneling | 479.4 |  Bid :
month(s)| Karaj experience
91-2-6 In2 City of | Swedge 446.4 Notc to | Project .Not
month(s)| Tehran system bid well defined
In2 Kish f Past
91-3-19 : ST Tunneling | 145 | Bid as
month(s)| zone experience

Competitor | Contact i Bids
. New projects compete
name info won
City of Karaj/ Road
. Yes
construction/ 91-10-2
City of Tehran/ Swedge
Sharif system/91-11-18 | &
~ lo21-6616| _ *Y
Construction City of Tehran/ Swedge No
system/ 91-2-6
Kish free zone/
. Yes
Tunneling/ 91-3-19
City of Karaj/ Road No
construction/ 91-10-20
Teh i
e ran- 021-6000 City of Tehran/ Swedge Ves
Construction system/ 91-11-18
City of Karaj/ Tunneling/ No
91-11-19
City of Karaj/ Tunneling/ No
91-11-19
AmirKabi i
mirKa .|r 021-7000 City of Tehran/ Swedge .
Construction system/ 91-2-6
Kish free zone/
No

Tunneling/ 91-3-19
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Many to many entity relationships do not let us to simply track data records from one

entity to the related entity!

New project

-Date introduced Competitor

:gILiJ:n?it:me -Competitor name

Tvoe ‘Competes} -New projects competes
yp -Contact info

-Size -Bids won
-Decision on bid

-Decision reason
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Many to many entity relationships do not let us to simply track data records from one

entity to the related entity!

Competitor | Contact . Bids
o name nfo New projects compete won
We need to search inside arecord! 0 |[=—==== e e
City of Karaj/ Road Vo |
Dat P v Decisi / construction/ 91-10-2 i
. 4*€  |DueDate| Client Type 1z€ eC|5|.on ecision City of Tehran/ Swedge |~ ~
introduced (MT) | on bid reason - Yes |
' . arif system/ 91-11-18 I
In2 City of Road Notto | Project Not | . |021-6616(
91-10-20 ] 245.8 ) ) | Construction City of Tehran/ Swedge !
month(s)] Karaj constr. bid [well defined No |
—_———e T B S S BT system/ 91-2-6 :
In2 Cityof | Swedge Notto | Project Not .
91-11-18 th Teh ¢ 75.7 bid | defined Kish free zone/ Yes 1
month(s)| Tehran | system i welldefined | qfmemmgppt ~ | Tunneling/91:3-19 | Y& 1
| ity of P - -
or1119 | M3 | YN g nneling| 479.4 | Bid ast City of Karaj/Road |
month(s)| Karaj experience construction/ 91-10-20
91-2-6 In 2 City of | Swedge 446.4 No.t to | Project .Not /'Eevl-r( 021-6000 City of Tehran/ Swedge Ves
month(s)| Tehran system bid |well defined Construction system/ 91-11-18
In2 [Kish free Past City of Karaj/ Tunneling/
91-3-19 T li 14.5 Bid No
month(s)| zone unnefing I experience 91-11-19
For finding “competitor names” bided on City of gy of Karaj/ Tunneling/| -
Karaj's road construction “New project” Amirkabir | \
Construction| e °
announced on 91-10-20 we need to search

inside every competitor’s record (or instance).
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For extracting Size of New project’s Sharif Construction, as a competitor, has bided

on again we need to search inside a record!

Competitor | Contact ] Bids
. New projects compete
name info won
T T T T T T 7| “CityofKaraj/Road | ";(;"i
I I construction/ 91-10-2 |
Date . Size |Decision| Decision | /"' I T e e e - -I
. Due Date| Client Type ) / | City of Tehran/ Swedge Yes
introduced} | 1 __ | |(MT) | onbid | _reason | [ Sharif | N _system/9%11:18 J
In2 City of Road T Notto | Project Not : 1-6616 = = =W AR R R
91-10-20 , 245.8| , W City of Tehran/ Swedge f
constr. bid | well defined | No A
=== ' -=—=—=—=—='._.._.__._I—--J|-—-—-—-_ S e f system/ 91-2-6 B
In2 City of | Swedge | Notto | Project Not ————————— —
91-11-18 1 7571 ) ) | Kish free zone/ Ves Il
month(s)| Tehran | system | — 4 bid |welldefined, L - ‘4_ _Z Tunneling/91-3:19 | "¢ i
In3 City of Past i i
91-11-19 YOl 1 1unneling | 479.4 | Bid , City of Karaj/Road |
month(s)| Karaj experience construction/ 91-10-20
91-2-6 In2 City of | Swedge e 4: Notto | Project Not ' ehran 021-6000 City of Tehran/ Swedge Ves
month(s)| Tehran system | bid [well defined|/ Construction system/ 91-11-18
e ———mﬂm-—-lJﬂ-ﬂ-ﬂ-———— —————— . . X
In2 [Kish free . . Past City of Karaj/ Tunneling/
91-3-19 Tunneling | 14.5 Bid ) i No
. _month(s)| zone [ _ . _ [ experience | 91-11-19
City of Karaj/ Tunneling/ No
91-11-19
AmirKabir 021-7000 City of Tehran/ Swedge No
Construction system/ 91-2-6
Kish free zone/ No
Tunneling/ 91-3-19
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Is there any
other better

way to
search?

Linking attributes

[

New Project-Competitor

New projects compete Competitor name Bids won
City of Karaj/ Road construction/ 91-10-2  [Sharif Construction Yes
City of Tehran/ Swedge system/ 91-11-18 [Sharif Construction Yes
City of Tehran/ Swedge system/ 91-2-6 Sharif Construction No
Kish free zone/ Tunneling/ 91-3-19 Sharif Construction Yes
City of Karaj/ Road construction/ 91-10-20 [Tehran Construction No
City of Tehran/ Swedge system/ 91-11-18 |Tehran Construction Yes
City of Karaj/ Tunneling/ 91-11-19 Tehran Construction No
City of Karaj/ Tunneling/ 91-11-19 AmirKabir Construction No
City of Tehran/ Swedge system/ 91-2-6 AmirKabir Construction No
Kish free zone/ Tunneling/ 91-3-19 AmirKabir Construction No

New Project

Client Type . Date Due Date Size Decnsion Decision
introduced (MT) | on bid reason
City of Road In2 Not t Project Not
i y9 oa 91-10.20 n 245.8 o‘ o rojec . o
Karaj constr. month(s) bid |well defined
City of | Swedge In2 Notto | Project Not
91-11-18 75.7 . .
Tehran system month(s) bid |well defined
City of . In3 . Past
.| Tunneling | 91-11-19 479.4 Bid )
Karaj month(s) experience
City of | Swed In2 Not t Project Not
ity o wedge 91.2-6 n 416.4 o‘ o) rojec ' o
Tehran system month(s) bid |well defined
Kish free i In2 i Past
Tunneling | 91-3-19 14.5 Bid )
zone month(s) experience

Linking attribute:

Competitor name

Competitor
Competitor name Contact info
Sharif Construction 021-6616
Tehran Construction 021-6000
AmirKabir Construction |021-7000
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New Project-Competitor

New Projects ID Competitor name Bids won
Linking attribute: 1 Sharif Construction Yes
New Project ID 2 Shar!f Construct!on Yes
4 Sharif Construction No .
5 Sharif Construction Yes What if
1 Tehran Construction No changing
2 Tehran Construction Yes Iinking
3 Tehran Construction No .
3 AmirKabir Construction No attribute
4 AmirKabir Construction No for this
- 5 AmirKabir Construction No relation?
New Project
New . . . .
Project | Client Type . Date Due Date Size DECISI.On Decision Linkin g attri b ute:
D introduced (MT) | on bid reason _ .
. , Competitor name
L City of Road 91-10.20 In2 245.8 Notto | Project Not
Karaj constr. month(s) bid | well defined
City of | Swedge In2 Notto | Project Not
2 Tehran system 91-11-18 month(s) 5.7 bid | well defined
3 | OO |rimneling| 911119 | ™3 |479.4| Bid Past Competitor
Karaj month(s) experience
4 Cityof | Swedge 91.2-6 In2 446.4 Notto | Project Not C.competitor n‘ame Contact info
Tehran system month(s) bid | well defined Sharif Construction 021-6616
s Kish free Tunneling| 91-3-19 In2 145 id Past 'IA"eh'ran CF)nstruction. 021-6000
sone month(s) experience mirKabir Construction |021-7000
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New Project-Competitor

- New Projects ID| Competitor ID |Bids won
|‘_‘3P Linking attribute: 1 1 Yes
New Project ID 2 1 Yes
4 1 No
5 1 Yes
1 2 No
2 2 Yes
3 2 No
3 3 No
4 3 No
S 3 No
New Project
New . . . . .
Project | Client Type . Date Due Date Size DECISI.On Decision Linkin g attri b ute:
D introduced (MT) | on bid reason _ .
. , Competitor ID
L City of Road 91-10.20 In2 245.8 Notto | Project Not
Karaj constr. month(s) bid | well defined
City of | Swedge In2 Notto | Project Not
2 Tehran system 91-11-18 month(s) 5.7 bid | well defined
3 | OO |rimneling| 911119 | ™3 |479.4| Bid Past Competitor
Karaj month(s) experience : : :
4 City of | Swedge 9126 In2 164 Notto | Project Not Competitor ID C_ompetltor .name Contact info
Tehran | system "7 |month(s) ' bid |well defined 1 Sharif Construction 021-6616
Kish free In2 Past 2 Tehran Construction 021-6000
5 ope | Tunneling | 91-3-19 month(s) 145 | Bid experience 3 AmirKabir Construction  |021-7000




Normalized ERD

So far we have come up with an ERD of our system. The only rule we

applied on our ERD is removing Many-to-Many relationships.

By Normalizing our ERD in three stage or form we are going to make
sure that we have correct set of entities with entity attributes and

relationships!

After completing Normalization of our ERD, our conceptual data model
design is compete. After this stage, i.e., during the detail design stage,
we are going to exchangeable use term Data Table instead of Entity;
term Data Field instead of Entity Attribute; Data Row instead of Data

Records!



Normalized ERD

First Normal Form (1NF): The first normal form ERD should follow rules in mentioned
in below:

1- Every data-table should contain one or set of key attribute(s) which is
representative of the every record and makes the row uniqgue among all data rows in
the table (so called primary key). Use this primary key attribute(s) as the Linking

Attribute in entity relationships.

Ejl))ln computer databases it is preferred that key attribute(s) get integer values. If an
entity cannot be represented with one or a combination of integer valued attributes we
are going to create a new attribute usually called Id. This new attribute is going to
assigned unique number (e.g., serial number increased by one with every new record)
and represent entity as linking attribute (or also called as foreign key) when ever

required!



Normalized ERD

O

Example:

Client

-Client name
-Contact info
-Contact person

Add Primary Keys

Client

*Client Id

-Client name
-Contact info
-Contact person

Announces»

Linking Attribute:

Client Id

New project

Announces»

-Date introduced
-Due date
-Client name
-Type

-Size

-Decision on bid
-Decision reason

New project

*New proiect Id

-Date introduced
-Due date
-Client Id

-Description
-Type

-Size

-Decision on bid
-Decision reason

Primary Key

Foreign Key
(linking attribute)
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Partial Key & Partial Key &

Example: Foreign Key  Foreign Key
New Projects ID | Competitor ID |Bids won
1 1 Yes
2 1 Yes
4 1 No INew Project-
> L Yes _|Competitor
1 2 No
Linking attribute: 2 2 Yes
New Project ID 3 2 No
3 3 No
Primary ‘51 g mo
Key New Project 0
New S A
Project | Client Type Date Due Date Size |Decision| Decision
introduced (MT) | on bid reason
L City of Road 91-10.20 In2 245.8 Notto | Project Not Llnklng _attrIbUte:
Karaj constr. month(s) ' bid |well defined Competitor ID
City of | Swedge In2 Notto | Project Not
2 Tehran system 91-11-18 month(s) 5.7 bid | well defined Primary
City of . In3 . Past .
3 araj Tunneling | 91-11-19 monthis) 479.4 | Bid experience Key | Com p.et|tor |
A Cityof | Swedge o126 In2 146.4 Notto | Project Not w C?0mpet|t0r hame Contact info
Tehran system month(s) ' bid | well defined 1 Sharif Construction 021-6616
Kish free , In2 _ Past 2 Tehran Construction 021-6000
> sone | 1unneling| 91319 el ¥ | B | experience 3 AmirKabir Construction  [021-7000
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First Normal Form (INF):

2- There should be no nesting or repeating groups of attributes within entities. Take our

repeating attributes from the entity and form a new entity with one to many relationship

with the main entity.

Example 1 (cont’d):

Attribute with
repeating data

Timesheet

*Timesheet Id
-Employee name
-Date

-Hours worked
-Job worked

Timesheet

Contains

*Timesheet Id
-Employee name
-Date

-Hours worked

Timesheet-Job

*Timesheet Id
*Job worked

Timesheet Id| Employee name| Day Hours worke Job worked
l
1125|Ali Aliani 92-12-01 | 8 (8am-16pm}) |92-105 (5); 92-70(3)
1170|Ali Aliani 92-12-03 | 7 (8am-15pm) |92-70
1215|Ali Aliani 92-12-04 | 8 (8am-16pm) [92-106 (7); 92-107(1)
1260]|Ali Aliani 92-12-05 | 9 (8am-17pm) (92-107

Attribute with
repeating data
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Example 1 (cont’d): Repeating data:

What is the
foreign key
or linking
attribute?

Timesheet Id

Job worked

1125

92-105 (5)

1125

92-70(3)

Timesheet Id| Employee name| Day Hours worked
1125(Ali Aliani 92-12-01 | 8 (8am-16pm)
1170|Ali Aliani 92-12-03 | 7 (8am-15pm)
1215(Ali Aliani 92-12-04 | 8 (8am-16pm)
1260(Ali Aliani 92-12-05 | 9 (8am-17pm)

1170

92-70

1215

92-107(1)

1215

92-107(1)

1260

92-107

3- The domain of Entity attributes should only contain atomic values (booleans, integers,

characters and floats, date and time). In none atomic values different parts of data

represent a relevant meaning to the system. Break down none atomic attributes to

several atomic attributes.
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Example 2: Non- atomic attribute:

Non-atomic

Timesheet

Contains

*Timesheet Id
-Employee name
-Date

-Hours worked

Timesheet-Job

’4> *Timesheet Id

*Job worked

Non-atom

iC

Timesheet Id

Employee name| Day

Hours worked

Timesheet Id

Job worked

= — - . ..

1125

92-105 (5)

1125

92-70(3)

1170

92-70 i

1215

92-106(7) |

1215

92-107(1)

1125|Ali Aliani 92—12—01i 8 (8am-16pm) |
1170|Ali Aliani 92-12-031| 7 (8am-15pm)
1215|Ali Aliani 92-12-041{ 8 (8am-16pm)
1260|Ali Aliani 92-12-05'| 9 (8am-17pm)
o |
Non atomic
values

1260

92-107

h————J

Non atomic
values
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Example 2: Non- atomic attribute (cont’d):

Timesheet

*Timesheet Id
-Employee name
-Date

-Work start time
-Work finish time

Contains

Timesheet-Job

>

*Timesheet Id
*Job Number
*Job hours

Timesheet Id [Job Number|Job hours
Timesheet Id| Employee name| Day [Work starttime | Work finish time
1125(92-105 5
1125]Ali Aliani 92-12-01 8 16 1125] 92-70 3
1170]Ali Aliani 92-12-03 7 15 —P> 1170]92-70 8
1215(Ali Aliani 92-12-04 8 16 1215/92-106 7
1260]Ali Aliani 92-12-05 9 17 1215/92-107 1
1260|92-107 8
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Apply first normal form of ERD (1NF) on ERD created for our on-site payroll

\A

system example. Determine entity key and entity foreign key attributes.

Sl Timesheet
-Employee name o ]
-Standard hourly rate [——Fills In4> _[E)r‘:tzloyee name
-Overt_lme h(_)urly rate Hours worked
-Working shift T ob oo
Receives Is calculated
\‘ based on

Stub

-Employee name
-Period start date
-Period Finish date
-Hours worked
-Gross payment
-Payment deduction
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_ 64|
[0

Employee

Primary Key |

*Employee Id
-Employee name

-Standard hourly rate
-Overtime hourly rate

Fills in——p»

-Working shift
Receives Is calculated
Has ‘ based on
* ; Stub
Partial Key & Employee-child PR P Ke
Foreign key| «emplovee Id L-Emplovee Id Florpi;/n
Partial Key | *Child Id -Period start date [
-Children name -Period Finish date |

-Hours worked
-Gross payment

-Payment deduction

Timesheet
*Timesheet 1d Primary Key
-Employee Id Foreign Key
Swbld _ IForeign Ke
-Date g y
-Work start time
-Work finish time
Contains
Timesheet-Job Partial Key &
*Timesheet |d__| Foreign key
* .
M—_Job hours Partial Key
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Second Normal Form (2NF)

The second normal form rule is that the key attributes should determine all
non-key attributes. A violation of second normal form occurs when there is a
composite key (more than one attribute forms the key), and a part of the key
determines some non-key attributes. The second normal form deals with the
situation when the entity identifier contains two or more attributes, and the

non-key attribute depends on a part of the entity identifier.

Employee-Education Employee-Education Degree
*Employee Id *Employee Id 4—| *Degreeld
*Degree *Degreeld -Degree
-DegreeEqualExperice -University/Institute -DegreeEqualExperice
-University/Institute -University Country

-University Country
-University City
-University Rank
-Year Started
-Year Finished

-University City
-University Rank
-Year Started
-Year Finished
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Third Normal Form (3NF)

The third normal form rule is that the non-key attributes should be
independent. This normal form is violated when there exists a
dependency among non-key attributes when by knowing a value in one

attribute values in some other attributes will be known.

Employee-Education Employee-Education University/Institute
:Employee Id *Employee Id *UniversityInstituteld
Deareeld *Degreeld < -University/Institute
-Un!vers!ty/ Institute -Universitylnstituteld -University Country
'Sg!vgz!:y gfiuntry -Year Started -University City
-University Lity i ini -University Rank
-University Rank Year Finished 4

-Year Started

-Year Finished
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N

Following Entities are recognized for our bid management system.

Develop ERD of the system and apply 3 forms of normality on them!

New project
Bid -

-Date introduced Client
-Due date -Submission date _Client name
‘Client name -value -Contact info
-Type -Result
-Size -Num of competitors -Contact person
-Decision on bid
-Decision reason

Competitor

-Competitor name

-New projects competes
-Contact info

-Bids won




In class practice 7

Why it is
extra
attribute?

<)

Client

New project

*Client Id
-Client name
-Tel

-Fax

-Email

-Contact person

—Announces}

W

*New project Id
-Client Id

-Date introduced
-Due date

-Type

-Size

-Decision on bid
-Decision reason

Receives Describes
* condition
Bid

*New project Id
-Client Id
-Submission date
-Value

-Result

-Num-of-competitors

Attributes which are simply calculable from other

attributes (summation, multiplication, aggregation) are

removed!

4

Competitor-New project

*New project Id
*Competitor Id
-Bids won

*

Competitor

*Competitor Id
-Competitor name
-Tel

-Fax

-Email




Relationship in M.S. Access

External DaiE Database Tools | I

Home Create
\ ﬁ, Run Macro = =| Iﬁ Property Sheet l % Database Documenter
L@?Create Shortcut Menu from Macr = ﬁﬂbje::t Dependencigs E.Anal}'ze Performance
Visual Relationships
Basic Convert Macros to Visual Basic [ | Message Bar AnalyzeTahle
Macro Show/Hide Analyze
Tables o« Relationships
% tblannouncedProject Define how the data in tables is
_ related, such as ID fields or name
= tbIAPClient fields in different tables that
) should match.
= tblBid
5 tblBid_Competitor
T tbiClient
@ thlCompetitor
% tblContractType
= tbiProjectType




Relationship in M.S. Access

( o N thlAnnouncedProject
t 1ent
¥ APId - ; -
) tbIBid_Competitor
¥ Clientld alb— ] Clientld 9 apld : N
ClientMame
DateAnnounces —
i ¥ Competitorld
P'-'b.“c . DueDate Bidwon !
Officelocation ProjectTypeld
ContactNum ContractTypeld
Fax PriDescription ™
Email | |
r ] ™y
thiBid tblCompetitor
¥ Bidld & 7 Competitorld
APId CompetitorMame
. — [ |
DateSubmiff Edit Relationships X OfficeLocation
Bidvalue ContactNum
ResultDate| | Table/Query: Related Table/Query: Fax
Winnerld ) : . .
thiCompetitar ~ | thiBid_Competitor - Email
Winnerval l - ’ S ]

Competitorld | = | Competitorld

Enforce Referential Integrity
[ | cascade Update Related Fields

["| cascade Delete Related Records

Relationship Type: One-To-Many

L@_Hands on software (MS Access):.



Data flow media



Analysis of communications media

In real world there are physical tools for flowing information within the system such as:
Paper and electronic forms, e.g. material order form, maintenance request and
vacation request form.

Paper and electronic letters/ mails, e.g., letter sent client for payment request,
letter sent to designer for clarification on design.

Reports, e.g., accident report, inspection report, decision report, performance
report.

Fax, e.g., fax sent to supplier requesting a quote, fax sent to the client
requesting information.

Phone call, e.g., announcing winner of a bid, announcing receipt of material.



Analysis of communications media

At the conceptual design level we need to determine types of tools required for
manipulating data within our system; then at the detail design step we determine
detailed specification of the tools; and finally at the implementation phase we
create tools required.

Among different communication tools system forms are the most structured
communication tools; their data items need to be accurately specified; system

database is mainly fed by data collected through system forms; and usually play a
major role in data communication.

How can we figure out what kinds of physical communication media we do need

in our system for data flow?



Analysis of communications media

Dfd is our main tool for modeling data flow (including data creation, update, transfer,
archive and removal).

We need to determine proper medium (tool) for data manipulation of every data flow
determined in our system dfds!

Before we determine data communication tools, we need to get a good
understanding on physical specifications of the locations in which data flow occurs!

Example: What are the main tools we need to manipulate data in different parts of
our bidding management system?

We need to list all data flows and determine how they are (or are going to be)
handled in our system. We can then develop the list of tools (including forms)
that we need to support.



Analysis of communications media

o Example (cont’d): List of data flows

required according to our dfd are:

n Sending subscription information o
n Receiving new projects info (from project /
data base) /
" " " " .’/
O US|ng h|St0r|CaI b|d reSUItS Historicall‘bid result
" - y - f
n Sending new projects’ info ‘." _—
. . , . ( New project info
o Storing new projects’ info |' y
o Storing project analysis result -/ progec
o Storing submitted bid docs info / _agjgf;‘;t_;ff;';
o Requesting new bid info e
" - " " 0 ll \.\‘M—., H H
o Receiving new projects info (from client) \\\\\ plstoneal __ ©
o Submitting bid documents \\ “‘“‘\smmmg —
o Requesting bid results N
o Storing bid results el

—

—Subscription information____

N results

- Seeking ~—
for new | New projects b
. introduced ___ | New project
projects tothe market | databases
New projects info
Receiving\, — .
Requesting
B ) new bid info__
projects’ . —
. . —
f ‘\“ - A
New project info New pm]e(itfﬁ’,f Client
T
- [
- S
Preparing P
bid docs - Bid docs / ;‘
/
— Bid result /
/ /
S/
4- // /
. T ’
[ Following |\ — /
up bid Request bid result



Analysis of communications media

Example (cont’d): Data flow media analysis

Data flow

Media

Sending subscription information

Email; Using provider’s online form; Using provider’s tel-lines; filling in
client’s form and sending by mail

Receiving new projects info (from data
providers)

By Email; Letter; Directly reading from online account

Using historical bid results

A database-form (historical result form)

Sending new projects’ info

A database-form (announce project form)

Storing new projects’ info

A database-form (announce project form)

Storing project analysis result

Copy of documents on the contracting manager’s computer/ shelf;
Info record on a database-form (announced project form)

Storing submitted bid docs info

Original documents of documents on the contracting manager’s
computer/ shelf; Info record on a database form (bid form)

Requesting new bid info (from client)

Verbally; phone; through email

Receiving new projects info (from client)

Verbally; phone; through email; letter

Submitting bid documents

Envelope; client’s online website

Requesting bid results

Verbally; phone; through email

Receiving bid results

Verbally; phone; through email; letter

Storing bid results

Info record on a database form (bid form)




Analysis of communications media

o Example (cont’d):

According to the data flow media analysis

—Subscription information____

we need to have three main Forms - Seeking —
— for new - N'e‘tN %rOJE?S New ro';ct
N N . T . Introduce L

o Historical bid result form: To present e Projects /i, the market datagaées
past bid results grouped by client // T ——
name, type of project and type of /

Contl‘aCt Historicalllbid result Receiving ~_ .
‘,i Requesting
| _— ) , new bid info-__

o Announce project form: To enter | New project info pr‘_’l‘?ds . ~_,
new announced projects, to announce | New project info  'VeW Projectinfo | jieng
the new bid to the contract manager / - Project STy

. H |
and the president / [Paelvsis resut 3 gy
“—  docs info Preparing Bid d ]
. . . H - Bl 0Cs

5 Bid form: To enter basic bid B N bid docs / /
. . ' “Aistorica /
information prepared, to be updated \ \\\ bid result Bid rosult /
based on bid result \\ “submitted bid a yd /

7 /

docs info
\\ o

I§id result
—

-

Following
up bid
N results

—




In class exercise 8

Do data flow media analysis for the project planning and control system with the dfd as
I‘gr? presented in below. What are the main forms required for the system? What kind of

information and features are required to be included on each form?

Request client

; : -Scheduled activities
requirement info

v/ -Request activity progress
K
Client 1-Define new Project
projects New crew
Client project info 3-Collect

Activity

roject
progress info Pro)

requirement info

!\I ew Adjusted progress
project info project baseline 2-Cr§ate
baselines
Project Project Adjusted Activity f
Manager baseline info project progress Into
baseline

\ Project

Progress
report

4-Prepare
progress
report

Activity  —
progress info

Project baseline

-



In class exercise 8

Data flow

Media

|‘_9,9 Request client requirement info  Verbally; phone; through email; letter

Client requirement info sent

Through email; envelope

New project info

Info record on a database form (project
definition form)

Project baseline info

Info record on a database form (project baseline
form)

Adjusted project baseline

Info record on a database form (project baseline
form)

Project Progress report

Info record on a database form (project progress
form)

Activity progress info

Info record on a database form (project progress
form)

Scheduled activities

Paper report printed from a database form
(project schedule print form)

Request activity progress

Paper report printed from a database form
(project progress print form)



Home assignment 2

Dfd in below presents data flow in a procurement system of a construction company. Check

E’r? dfd rules to avoid any violation (20 marks). Break down the dfd model at the next level for “1-
Identifying purchase/ inventory item” process to the next level (20 marks). Get help from the
dfd to develop 3NF ERD diagram (20 marks) and develop related tables and their relations in
MS Access (20 marks). Do data flow media analysis for the data flow (20 marks). (Use Visio

for drawing dfd and ERD!)

Inventory.

\
/v -Inventory level

(I n two Weeks) purchase/ -Order limit
inventory

items

-Inventory 3
items supplied ~Quote & supply condition
-Money paid info

-Purchase Items received
-Purchase Items supplied

3-ldentifying
inventory
requirement

Purchase
items required

Purchase

-Inventory . .
items required

items supplied

2-Supplying
purchase

- Purchase item

request _ :
-Purchase items items
supplied info
Project -Quote & supply -ltem requirement
condition -Money paid info
manager -Item delivery info -Item received

confirmation

\ Vendors




Thank you!



