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Figure 3.2 Sources for Database Requirements

* User Interviews

* User Activity Observations

* Existing Forms and Reports

* New Forms and Reports

* Existing Manual Files

* Existing Computer Files/Databases
+ Formally Defined Interfaces (XML)
* Domain Expertise
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= Sources for data modeling requirements
— User interviews and user activity observations
— Existing forms and reports
— New forms and reports
— Existing manual files
— Existing computer files/databases
— Formally defined interfaces (XML)
— Domain expertise
= The result of the requirements determination will
be a repository of notes, diagram, forms reports,
files, etc., that can be used to develop the data
model
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A Data Modeling Process

= Steps in the data modeling process
— Plan project
— Determine requirements
— Specify entities
— Specify relationships
— Determine identifiers
— Specify attributes
— Specify domains
— Validate model
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 Planning the Project

= Obtaining project authorization and
budget

= Building the project team
Planning the team’s activities

Establishing tools, techniques, and
standards for consistent results

Defining the project’s scope
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= An entity is something that the users want
to track; something the users want to keep
data about

= Entities
— can be physical things or logical concepts
— are identifiable; you can tell one from another

— are things described by nouns, not
characteristics described by adjectives
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Padden Creek Gardens

Figure 3.3 Entity Lists for Padden Creek Gardens;

{(a) Initial Entity and (b} Final Entity List
PLANT PRODUCT
PURCHASE PURCHASE
CUSTOMER CUSTOMER
ORDER SUPPLIER
DELIVERY ORDER
BUYER RETURN
GIFT-CERTIFICATE SUPPLIER_RETURN
RETURN
INVOICE
FURNITURE
(@ (b)
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Specifying Relationships

= Includes:
— Identity of the parent and child entities
— Relationship type
— Minimum and maximum cardinalities
— Name of the relationships

= Two techniques:

— Examine whether a relationship exists between every
combination of two entities

— Locate relationships from requirement documents
= A combination of the two approaches may be used
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Padden Creek Gardens

Figure 3.4 Entity Descriptions

[y Deseristion

PRODUCT
product typa, Aot by individual tem. Thus, & product s
“Poensla, Rosefta,” or "Festive Planter,” not a particutar
poony o planer.

PURCHASE Mary

purchasss has the crodi card receipt staphed 1o 1, but
goal The

$150 s for purchases by nquent buyms.

CUSTOMER
kb cndy Bor Carisen Cusiomers.
T r rr=—y
Crook.
CRDER An orcler of prOGUCS FOM & Supplion.
Lol IE T Y N L
SUPPLIER_RETURM
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Potential Relationship Diagram

Figure 3.5 Posential Relationship Diagram

B

£

PRODUCT
SUPPLIER

= | RETURN

CUSTOMER ¥
ORDER XY ¥
PRODUCT Y (X|¥|Y ¥
PURCHASE ¥ ¥ |X
RETURN ¥ ¥ x
SUPPLIER ¥ x|
SUPPLIER_RETURN ¥ Y|x

¥ = Yes, there is a possitée direct relaticnshin
Blank = Rislationstip is unbhily
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Determining Identifiers
Identifiers are keys

= |dentifier is an attribute or group of
attributes that uniquely identifies an entity
instance

= |f there is difficulty specifying an identifier,
maybe:
— it should be part of a different entity
— itis a subtype or category of a common entity
— it needs one or more identifying relationships
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Specifying
Attributes and Domains

= Find attributes on forms, reports, existing files, etc., and add
them to entities
= Determine whether the attribute has already defined a
domain
— If so, the attribute is based upon that domain
— If not, a new domain is defined
= Review the domains and make adjustments as necessary
= Domain property inheritance: when the domain properties
change, all the attribute properties change as well
= Domains may be used to enforce data standards promoting
compatible data types and systems
= Once all attributes have been specified the model should be
reviewed for missing entities
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Validating Model

= Data model is a model of humans’ models,
not a model of reality

= A data model is wrong if it does not accurately
reflect the ways the users think about their world

= Data models are validated through a series of
reviews
— Normally, a team review is followed by user reviews

= E-R model as well as prototypes of forms and
reports may be used to communicate to users
features of the data model
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Creating Data Models
From Forms and Reports

Figure 3.6 singl Enity

L] Exam ple N i) Repor Showing Need for Singhe Entity snd
" iy Esaity for the Repon in (2}
Si ng le EQUIPMENT TAG:
. Equipmenthumber: 100 Description: Desk
entities
EQUIPMENT TAG:
AcquisiticnDate: W1/3007 PurchaseCost: 53995
a)
ECUIPMENT
[Evpmentiumte]
Description
AcquisitonDate
| PurchaseCost
(L]
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Example: Identifying
Connection Relationships

Figure 3.7 ldeniifying Connection Relstionships
{a) Sample lvoice and (b) Identifying Conncction Relatiomdiip

HOTEL INVOIGE
GRANDVIEW HOTEL
Invoscohiumber
lervoice Number: 1234 Aerival Date: 10122003 AmrwaiGate
Castomer Name: Mary Jones
Totsl
101272003 Aoom 5
10122003 Food 53758 .
122005 Phone 5 250 INVOICE_ LINE (TEM
101272003 Tan $16.00 e
10122003 Aoom $00.00 HomCategary
10132003 Food S47.90 NiereCenst
1012/2003 Tan 51600 L
Total FRITT L
{a}
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Example: Repeating Groups

Figure 3.8a Hoiel Imvoice with Two Repeating Groups
Sample lmvolce

GRANDVIEW HOTEL
Invoice Number: 1234 Arrival Date: 10/12/2003
Customer Name: Mary Jones
Jones
Sally Jones
10A2/2003 Room $99.00
10A2/2003 Food $37.55
10A2/2003 Phone § 250
104272003 Tax $15.00
1032003 Aoom $99.00
1032003 Food $47.80
10432003 Tax $15.00
Total 531585
(o)
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Example: Repeating Groups

Figure 3.8b Hoicl Invoice with Two Repeating Groups — Two Identifying
Coanection Relationships

HOTEL_INVOICE_TWO
InvoiceNumbser

ArrivalDate
Total
]

l

INVOICE_TWO_LINE_ITEM INVOICE_CUSTOMER

ItemDate: CustomerName
ItemCategory
ItemCost
(6)
Database Design and e

g:
by David M. Kroenke Chapter 3/17

Example: Nested Groups

Figure 3.9 Hotwl Imvoice with Nested Groups
() Sample Invoice and (b) Nested lentifying Connection Relationships

MOTEL iencHcE THAEE
mﬂﬂ!ﬁmﬂ' icatumier
invoice Humber. 1234 Amwva Date: 1122003 | | Arwaate
Cunsomer Hame: Mary Josas Custamertiame
Totw

10122003 Room ssa0
161212003 Foed

Broskast 51825 .

[ = . WVOICE. THAEE LINE ITEM
100 s 230 Roruta
NN Tax $1800 BereCanegory
1012/2003 Foom $9a00 ol
1WNV20I Food

Breshtast  $1333

s $ 340 I

LIT o Usk SUB_LINE_ TEM

34730 SunCatsgueiame
16132003 Tax s1500 I ]
SCatagurCont
Toul smass -
e ™ "
o
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Example: Non-ldentifying
Connection Relationships

= Example: 1:1

Figure 3.10a 1:1 Nondeniifying Coamection Relaticaship — Sample Forms

VEHICLE DATA

Liconse number Sarial mumbsar

Make Type Year Color

Empiloyee assignment

EMPLOYEE WORK DATA
name Employee ID
 MailStop Division | Phone
Pay code | Skill code [ Hire date | Auto assigned
{a)
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Example: 1:N

Figure 3.11al 1:N Non-identifying Connection Relationship —
Sample Forms

DORMITORY OCCUPANCY REPORT
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Example: 1:N

Figure 3.11c 1:N Non-identifying Connection Relationship —

Using Relationship for Resident Assistant

DORMITORY_TWO . STUDENT_TWO
DormitoryName - ——————- -~ -~ -—~— « StudentMumber
Phone StudentName

(c)
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Example: Non-ldentifying
Connection Relationships

Figure 3.10b 1:1 Non-ldentifying Connection Relationship —
Non-identifying Relationship
EMPLOYEE
VE‘HICLE Empl D
LicenseMumber ~
EmployeeName
SerialNumber MailStop
Make SR o Division
Type 1 | Phone
Year PayCode
Color SkillCode
HireDate
(b)
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Example: 1:N

Figure 3.11b 1:N Non-idensifying Conmection Relationship —
Non-identifying Relationship

DORMITORY STUDENT
DormitoryName StudentNumber
ResidentAssistant)™ "~~~ """ ~* StudentName
Phone Major

(B)
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Example: N:M

Figure 3.12Zb N:M Relationship —
Non-Specific Relationship

BOOK
ISBN AUTHOR
Title Name
Publisher AuthorDates
CopyrightDate
(b)
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Example:
N:M Assignment Relationship

Figure 3.13a Assi Relationship — Assig Report
Project Assignment Report
Project Name Abomathy House Architoct Name  Jackson, B.
Project Manager  Smith, J Phone
Project Start 11711/2003 Office Number  J-1133
Project End
Assignment Starts 12/15/2003
Maxi wwlde 345
mmmm 527,
Maximurn Material Cost 517,500
(a}
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Natural Non-ID Conn. Rels.

Figure 314 Need for Strong FLIGHT Entity — Sample Documents.

FLY CHEAP INTERNATIONAL
Flight Planning Data Report
FLIGHT NUMBER FC-17 DATE 7

ORIGINATING CITY  Seattle DESTINATION Hong K
FUEL ON TAKEOFF =
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Example:
Category Relationship

Figure 3.15a Example Category Relstionship
Form Suggesting Need for Categorics (Subtypes)

Resident Fishing License License No:
;1:; :m" 03-1123432
e

City: | Srate:| | 2ip:|

For Use by fal Fishers Onily] | For Use by Sport Fishers Only
Vossel Number: Nusmioer Yoars at this Address:
Vossol Name: Prior Year Licensa Number: |
Veasel Typo:
Tax ID:

{a)
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Example:
Assignment Relationship

Figure 3.13b Assignmens Relationship —
T Identifying Connection Relaticships

PROJECT ARCHITECT
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Natural Non-ID Conn. Rels.

Figure 3, 18b Nocd for Sirong FLIGHT Extity
o Nom-enilying Relasmbign

AFPLANE PROT
oD

i

‘E!Egi’ﬂ? i
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Example:
Category Relationship

Figure 3.15b Examgie Category Relationship —
Category Cluster with Two Categories
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Example:
. . Sales-Order Model
Category Relationship
Figure 3.16a Sales Oeder Example — Sample Documen;
Figure 3.15¢ Example Caegory Relatbonship —
One Catcpory Has Additiosal Relatioership
FISHING LICENSE
Licensehio
‘M
Streat
City
Sute
Ip
z Sdesennfme  Codoh See x| Seegenmtode [E51]
- | Quantity: | Item Nusbes | Deaeripion | Uit Price: | Estended Prica:
[z z 1 T8 Lonutn Dok R FEL
vesseL COMMERGIAL LICENSE SPORT LICENSE ﬂ i Fi i -t et
sessstumsery | | =
= 1| TanD | |Wumm |
B e ————
(-]
w
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Example: Sales Order Example: Sales Order
D e mics [
= === = Figure 3-16(C) psown s
- Sty shows an o [ Swenpsoncoss
" Lo alternative - i
SALES CADER . Phons BALER GROER
P design that T [ttt
s allows an item B
e to appear =
WE'H LINE FTEM m;’m more than “‘IBE'R LINE I'YEM m
once on a Latuminr
Oudenny . Guantity
Erensamrcs given order ==
L] (2]
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. . University System
Example: University System : y Sy
With Domain Names
':!..L’“'c: 3.25 Final (m.‘:::;‘-l"m Figure 3.27 Madel with Domain Names
l | [ r—— COLLEGE DEPARTMENT PROFESSOR .
W ¥ a’m : fre S et sl W Lo ‘ ml
:;'"w —_—— e = -’W  Pree Hap Pt
e APPORTUENT ‘w;m"! .
- e
BTUDENT _SI‘MM ‘
-
mnl AdhvisestAhead iy e &m‘ e ——
Yoo o
S Prvona: HighinaPhanshimmber
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