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The 3 Pillars of Data Integrity ngaowAvamwuavlawy

2 o oagie. s o (Domain Integrity)
S'lng‘luuaug‘luuagaumauwus

AJUAUUaUWObayalkgndav wu 1Asa
J ™ [ ] (]
1aae (GPA) davaes:=k10 0.00 - 4.00

nnnmunuamwuaumsa‘wﬁu

NAIIWAVAMWYDVIDUNE ol < T S (Referential Integrity)
(Entity Integrity) B . (i

Foreign Key Gavavavluév

' % | 5 [ § A 1=
Primary Key davlutdua1iio (NULL) . _ Primary Key niagosv
suUszAutenanuaivavuaazniva < o ; waulvvnnuduwusTulhnionau
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Referential Actions Matrix
nalnnisnviuliiadnisddiaakSaaudayaduniv

Restricted (9110/K10)

luauturaliunlu/au Primary Key ‘ Delete P0O014 I'ﬁ

KINEVIU Foreign Key 9108vfivog

| Error: Referenced \

Primary: PO0O89

Cascades (dUiaacatliov)

Wasu Primary Key uas Foreign Key
NiNgsvavo:Wagumulagaaluld

Update P0O014 to POO89

Foreign: POO89

Nullify (fMKuatduaio1v)

goaulhau Primary Key aunvla | Delete PO014 —'%' ‘ Foreign Key = [NULL] \

wadangnva:QnusuLliuA11v (NULL)




Entity Mapping Cheat Sheet

n1sudav E-R Diagram Juwugiuglasoasivansv

Strong Entity
(lounduna)

Weak Entity
(loungaauud)

Composite
Attributes
(Laansuoawaw)

Multivalued
Attributes
(LoansacKka1gAn)

E-R Concept (Conceptual)

[ CUSTOMER ]

CUSTOMER
CUSTOMER [customerID (PK), name]

DEPENDENT

EMPLOYEE ]

DEPENDENT

DEPENDENT [employeelD (PK/FK), dependentName (PK)]

—__Address__ [..., street, city, zipCode]

EMPLOYEE ‘

EMPLOYEE EMPLOYEE_SKILL

[employeelD] [employeelD (FK), skill]




assn:NsisoulgvANUFUWUSIa:NISAQaoNAY

CUSTOMER

customerlD

Binary 1:M (ktlvdiondw)

name

ORDER

orderlD

L

customerlD (FK)

orderDate

orderDate

th PK ovilo 1 TuTditu FK Tuido M

manages

)

Unary (A2Wdauwusnuudugn)

EMPLOYEE

employeelD (PK)

name

managerlD (FK)

-

managerlD

WU FK Tuaistodoiovanvdvnaulun PK

Relationship Mapping Cheat Sheet

RAW_MATERIALS

Binary M:N (naucionau)

RAW_MATERIALS

QUOTE

vendorlD (FK)
materiallD (FK)
guoteDate

price

g

asivaisivnaiv av PK nvaavivuidu Composite Key

=
&

S

—

Ternary (AWAUWUS 3 N1V)

PATIENT m TREATMENT
PATIENT_TREATMENT

patientlD (FK)

physicianlD (FK)

.‘.___

treatmentCode (FK)

treatmentDate

e * . =2 =l = — t ..: e
ds1va1s1v Associative QuABKanNYINNY 3 IDUNQUISoUNU
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The Cost of Redundancuy: lﬁafnsoa§1vﬁagaéU|Ka3

Utyk1 (Anomalies) 91nNN1SSoUANS0OWUNOUNE:=awNBdenu

Modification Anomalies
(infudoyarawana)

- el - o
IJasunagiau BOO3 IWgLASYIOE)D
dovanulasduiaadayawunviudn 50 Ispasa

Deletion Anomalies
(audiayandons:nuiugnld)

KINWUJAVIUAUZOMEYDVEIUIAN0DN
Joyavovawuud:aaykielunvkua



Anatomy of Functional Dependencies

naln ‘GxA1Kkua’ ua: ‘aaw’ neyundineyd Normalization

S :::
A (Determinant) > B (Dependent)

AUV A aauisanaanawdnmuav B la
(1su employeeNo -> position)

Fully Functional Dependency

lddrimKkuanianua:asvaanda

employeeNo F1th branchNo 1aAuA

Partial Dependency

Composite Key, n.\\\

e .-1' = i ] 1 ¥
A207U YUDEAU ‘UAUILEDU
vovAgKanuuunau (Composite Key)

prupertg.rNu saﬂuaj:ﬂ propertyAddr
Aoa:Ts [Udiovi clientNo

Transitive Dependency

A . . ,

—— F—I L] [ = ]
waansoaanlulyae

[Wiludmkuauaanstoddudalunaac

ownerNo s:u ownerName lawv
TagTuiRgOAUSKATIUWA
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The Norimalization Pipeline

nszuduUNISanalaznsavyaya glasvasivnauvysaiuuu

Filter 1 Filter 2 Filter 3 Filter 4
UNF [[trﬁu Hepeating} INF [ [uSa Partial ] 2 NF [[uﬁn Transitive ] 3 NF [[uﬁn Nnn—key} BCN F
Groups] Dependencies] Dependencies] Determinant]

Fd
g%

Il
:
%

'(gen:j;?r? ”Sf;;'l s) —1— [uda Partial [oa Transitive | [uda Non-key
I rtabi kel Dependencies] Dependencies] | = Determinant]

Pure Data
Structure
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Step 1: UNF to ANF (The Flattening)

WKU1e: aunaudayandrsou (Repeating Groups)

CLIENT RENTAL (propertyNo, propertyAddr, rentStart)
clientNo | clientName ™
BEFOR E: UNF T propertyNo: PG0O4  propertyAddr: 6 Lawrence St, Glasgow  rentStart: 01-Jul-00 | _'- [ = e )
(Unnormalized Form) CR56 | Aline Stewart | | | | PropertyNo: PG36 | propertyAddr: 2 Manor Rd, Glasgow | rentStart: 10-Oct-01 | 4 uagayegiunlunuria:m
‘ propertyNo: PG16 propertyAddr: 5 Novar Dr, Glasgow  rentStart: 01-Nov-02 \[ . b
THE FLATTENING
Composite Primary Key:
[clientNo + propertyNo]
clientNo propertyNo clientName propertyAddr rentStart |
AFTER: INF CR56 PGO4 Aline Stewart | 6 Lawrence St, Glasgow 01-Jul-00 =T, Wy
(First Normal Form) 1 MSWHNIAVIALYIIW [F.I )
CR56 PG36 Aline Stewart 2 Manor Rd, Glasgow 10-Oct-01 1 und =1 tHgMSUNISIE
CR56 PG16 Aline Stewart 5 Novar Dr, Glasgow 01-Nov-02 |
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. | BEFORE:INF

I
clientNo | propertyNo Icltentl\]ame propertyAddr rent: rentStart | rentFinish
' j

[clientNo + propertyNo] || |

CLIENT RENTAL PROPERTY_OWNER
_DhE‘.iElﬂl.J;lWS'l‘: 42| clientNo (PK) 22| clientNo (PK/FK) — 42| propertyNo (PK) EJWBBHLH[WS"F*
goanA1 Juosnu , : ._ Uauamuua ORUB
“clientNo clientName | 2| propertyNo (PK/FK) = propertyAddr uuaﬂnu propertyNo

IWgvoE 1008 rentStart ront wholat’h!

rentFinish ownerNo

ownerName
mswnuunaw
lﬂUlDW"i Joua ‘tKansadlyy’
AdovisAgnautriitu
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Step 3: 2NF to 3NF (The Refining)

WhKW"g: vda Transitive Dependency (JayauwvnszyAnuLov)

The Problem

Resulting Pure Blocks
PROPERTY_FOR_RENT

PROPERTY_OWNER &2 | propertyNo (PK)
i '[ — " 4~ propertyNo (PK) propertyAddr
UONSTIOUIUWN
gy » propertyAddr rent
L Padaaiadedy THE EXTRACTION
(ownerName) sauog rent | 22| ownerNo (FK)

goluldgunusatiuTagase !
i 4 ownerNo ke
S W NN OWNER

22| ownerNo (PK)

ownerName

- FINAL 3NF STRUCTURE
RENTAL PROPERTY_FOR_RENT

22| clientNo(PK/FK), rantStart, &2 | propertyNo(PK), propertyAddr

propertyNo(PK/FK), rentFinish

clientName rent, ownerNo(FK))

ownerName

lAsvasiv 3NF Usaaonnadiusisou 100%
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Advanced Refinement: Boyce-Codd Normal Form (BCNF)

yvauaansudaniulsag udlus:umadurtivuavagrania

Ty M Aty

? clientNo —_—
interviewDate | A Hovdaumued (roomNo)
Primary Key Bl'aCkEt interviewTime S:QUDWUHG1U {EmDND) a .

nHLAa Update Anomaly

[clientNo + interviewDate] empNo | HANWAasUHDY

L roomNo ' — -
! )

The Resolution

INTERVIEW STAFF_ROOM

@= | clientNo @ | empNo
interviewDate InterviewDate
interviewTime roomNo

empNo - : :
P [empNo + interviewDate]

b

[clientNo + interviewDate]

N >

1 | — -4 o k= L
—| adudonng nenlnsvasivilu 2 a1s1OANTVINSD
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The Trade-off: Normalization vs. Denormalization
ADIWENQASKIL ‘ADUQNADVYVTDYA’ llat ‘ADIVISI(UNISIIU’

-
Pros:

annAUEIdou 100%,
LJs“uUs,ugaljaqmﬁaa
L‘US:HETCIWUH

_-ﬁ

5
Cons:

n1s@vdayasugou

(Gav JOIN Ka1ga1s1v)

ds:ioawasn
5 3

Normalization
(The Ideal)

Denormalization

(The Pragmatic)

\.

-

Pros:
A2WIS2gvaalunis Query

aaAWgLeInvavlAa (No JOIN)

>,

p
Cons:

y e o S [ =
IUaaowunoaQinu
\

1devcio Update Anomalies

~

v

I

Real-World Example

)

L gounvdoya PROPERTY_TYPE (13U 01=iwaa, 02=01u) avlua1s1odiuwn iwadunis JOIN a1s101na1AuK) J
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The Architect’s Toolkit: CASE Tools

¥28910 E-R Diagram naz:igann
Normalization dalulad

(e.g., ERwin, Visio, Power Designer)

: (P!anning}: :)(Analgsis): ):(Design):
&

— SDLC Timeline

InSovos:AaulooNBWIUIVISNISWAUIS:UU (SDLC)

- Front-End CASE Tools (rf:lumsaanuuu)

: (Coding)

Back-End CASE Tools (ﬁlnmsaéwuuatTﬁn) |

|
L)
e
="
e
=Tw T
et
-
e
-
Ot
"

wdavuwumwlasvasotuyamao
gudaya SQL (DDL) lagdaluva

|

_)(Implementation}_ . )(Maintenance) |

-~

Value Proposition

aadunus:g:g1d | SNBINASTIU | UISSABIDIETU




| The Holistic Database Architecture
DINNUDAQGS:UUDSY: unasUandaenssudoya

Cont:e tual World |
| (anuavuuaﬁn)_

| {8nn Functional Dependency
| yva Anomalies IWo Data Integrity
] ' |
> Usuliciv Denormalization -
| IWoUs:anSnw ggnudoyannsowav | |

|

I F e - = =N
| ﬂ:num'ﬂ'am;]s_sna . i
llasnsoaanlivupunNaIuau | |

|

Logical World
(lanyovassn:)

| Physical World
— (lannkvAdusy) |

- ( Normalization TifgnAnsKums v GdUADE:WILIBDUS:K310ASSN:UVUYLEAUUS:GNENIWUDVIASVINS )
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