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ABSTRACT
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2. Idszuuitanansaufulsdedmuavesooulnlagldnuanusioanis lavazer
Uuﬁug’]uﬁuaqgmﬁagaL%aﬁuﬁué

3. yhliaunsnadeeulvladingudeyaiduldgniesuusinngstu saud

Junsananldane svezian wagnsnensaneg aldlunisasiseoulnlad

1.6 579aLDUAINIUNUS

1 =

Ineinusatiuiusgneuse umitluunil 1 sznanfsruuinuay
ANNdAveslann InqUIEaIRTesIuITY YaUlATRINLITY ATINAAN LA
naUssleviifinninaglésu unfl 2 ndmtmgquiianeg Aferesiunuise sufauiy
duq MAeades unit 3 WumsesuIeTBmMsAdunuide LLmﬁmﬁugmLLaz%umau
nsAdiue unil 4 Wudwvessanisvaaeuarmsussidiunaninaaes wazund 5

unaaving 1JudiuveInsagunan mnaenesuidesiumiseasidunuasdeiaua iy
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255UNTTULAZINUIVLTNYIVD
2.1 ngufiigadas

a a ¢ o ad ¥ a o v fx S
Ingniinusihiiaueisnislunsulasngudeyalisduiusiluseulnlad
wuudnlulf Tnegautiulunnisvenedenmunvedasiaigiudeyas eliausawdaniy

soulvlaglingnsgnies Inefingufiiieideduanidedsielul

2.1.1 grutayaldadunus (Relational Database)
sudeyaldadusius ( Relational Database) 1Hugudeyaildluluina
\eduTuS (Relational Database Model) gnAnAukaziniuilag 8 1o Aoan ( E.F. Codd)
Tngldvdniugrunsndnmans Wusuuuuesguteyaiitenldtumnnlutagiu Wosan
fesomadlauazszndldan nuidintesdoaiuayulunisinnisdoyauning wu
MySQL, Oracle, MS SQL, Access \Jumu %IﬂmsLﬁusﬁagaiugmsﬁaaga@ﬁuﬁué%agﬂu
JULUUBIAS4 (Table) ange msefideuduiusiu Tuwdazasazuieendune

wazlunsazumaziuseanidumaduil (Column) (MMSISeuUNIsARUNIWAY, 2550)

S_NAME DEPARTMENT

) o
\\A‘ S_NAME | DEPTPARTMENT | GPA

= = PPN
58090832 | 155043@ lddwy | Imensmeuiaees | 3.45 | <

@

Relation —— — e
58090328 uqm ORI ANMFAANT 321 |4 >Tuples
58000872 | e Burfs | Anenmans 289 |+
T T T T Cardinality
— _/
—
Attribute
< > Degree

A9 2.1 Taseaieagudeyaigaduiug



NN 2.1 lnssasiegudeyadeduius avUsenaulume

1. Relation vsnedis an313 (Table) aesd@fiusznausenn (Row) uae
AvaNl (Column)

2. Attribute w8 AoauU (Column) wseilan (Field) Tu Relation

3. Tuples 1889 k03 (Row) viseseileudaya (Record) lu Relation

4. Degree 8RN 91U2U Attribute Tu Relation

5. Cardinality g9 ai’mauummaﬁayjaw%a Record Tu Relation

6. Domain MmNefis MItmusveUwAveIivestoyafimsaziduluusas

Attribute wedasiuldlideyanglidnnu danuiianaraluanenudusseaniiasesiu

d'do 4 Qllo

7. Key minefia gaves Attribute filis1uautiosiigaivilsianlaisiu
(Awea Attribute 91a9zUsznauenil Attribute vi3enguuea Attribute AlddmsuLdu
FUIUBNEIANLANAI998Y Tuples Tu Relation)
2.1.1.1 AaudnwaLYa Relation
1. 903 (Cell) usiazvosvosmsnvzivtoyaldiiieaniien
(Single Value)
2. wiindoya Toyafleglunediiifisriuazdesiivindoya
(Data Type) ukuueatu W Attribute Rulfiou veanumazdosdiveyaimdusiay
Wi
3. Fpmoduriuravnodinives Relation 1ilaq AxfesdTonaduii
laisniu dudduresredudiouuasrdlifoindfay
1. undeyausiazumuasnaodinilu Relation wik dadlsidniu
(mnadud) drunsisesanuvesualiiiodnd Ay
2.1.1.2 Ysennvad Relation
luszuudnnisgrudeyame 1 Relation enaduuneenléiiu 2
sz alifte
(1) Base Relation
Y Relation figniwunduiiielfifiutioya uaragannsaii
foyalUldld Arowlofinisains  Relation Tunwidmiuflowdeya ( Data  Definition

Language #1350 DDL) Favzilumseiniinisdaiudeyassslilugudeoya



(2) View
Hu Relation  Tignadatumuennasioamslidoyauosld
uiazauesangliusazausafinrusiosnisliteyaludnuasiunndeiu o mazaan
Tunslideyauartielimednummiudaondevesgrudoyaviildtietu ns View 2wgn
fwunTunan Base Relation @9 View ﬁgﬂam@sﬁumwzhjﬁmsl,ﬁusﬁagaﬁq6]I‘u
szuugutons uiiludoyafiuuadiun (Virual Table %3e Derived Table) muAufeInTg
vouldusiazay

2.1.1.3 Usennvasndlu Relation

Sample Key \%q
@ Fo3u1

00001 ABUNHDS

00002 AInerEans

00003 | MW1DINGY

Primary Key
Composite Key amadeuy Foreign Key
\ nAne | SR> | Umsanen wd2wnn
58090765 00001 ADNNUADS
58090765 00002 | Anenmans
58090234 00003 | Aw1dINgY

ANA 2.2 anwazUpIAdlY Relation

PNNAMT 2.2 WHAAANYUEYRIAGIY  Relation  @9@1u19n

[

. vo X
wUseanlasail

) ¢ o

(1) Primary Key (PK) #3afgwan

v A

Primary Key "isafgnan fe Attribute MllmaauURvostauanial

9 Y

< [ ¢ A N 8w = o 14 Y = Y v 1% ' <
Wulananue ﬁi@lilllﬂ’]‘?ﬁﬂu llNﬁVI'ﬂ‘Viﬁ']iJ’ﬁﬂLGEJ’m\‘i‘UEJ%JJ@IU;@']MGUEJ;J”@VL@EJEJNTJ@L?J



(2) Secondary Key #38Ag509

=Y

Secondary Key wiedfses #e Attribute  #ilallaAdudn

wigusaldlunisdududoyals lneAdseslidludolinuaniandaluendnuel
(3) Candidates Key w3afdaus
Candidates Key v3ofdduda Asluusay Relation 813

Attribute AVt AluAguanlauinnimile  Attribute i dnAnwiudazau 3 Attribute

[
U N 1

A9 STAUNANYILALSHAUTEINRIUTETITU TIVITHATNAN WAL SHAUTLI1PIUTLITUY

anunsoiluRdndnleviag 1Wudu lnemadenfdauds daulvgjazidanain Attribute

[ '
v A

Noauiandufdudn
(4) Alternate Key #50f8d1504

Alternate Key vioRgd1ses fe Attribute ufdguasitlailagn

denliduAduan
(5) Foreign Key (FK) %3afduan

Foreign Key (FK) w3oRduen fefddslsznausie Attribute %3e
nauves Attribute T Relation il FaflanandmduAgvan uazluusngludn  Relation
wils iouselovilunsidenlostoyadstunasfu

(6) Sample Key
sample Key foRgfiusznaudie 1 Attribute Wiy
(7) Composite Key %i3aRgNeY

Composite  Key iiofdnay  Asn13Un Attribute 9819108
2 Attribute snafududdvan iesmnmnldiadlaflasvianduigvin awdmalitoya
Tuustazuaaianud doutuls

2.1.1.4 1919 (Null Value)

A1 ApAwae Attribute  8193wluA1INe ( Nul)  vSelidfien
viodslivsuaild Wy GPA  wesdndinw Swazaunsansiualdinediondnw
quAAMSANETTLY wa Judy

2.1.1.5 aenaneal (Unique Value)

ALENANEal ABA1YDY Attribute Tuusazual ¥e9 Relation i?uﬂ

Fodlalerdouiy wu Attribute s¥atnAnw Feluusdazuniazdedidstanfnuiisdouiiu

Wudu



2.1.1.6 n1suasiialad (Normalization)
Aonszuiumsuiudeulaseadiaves Relation Schema Tviog
TugUuuy Normal Form (NF) tiieanmwindouvestoya uasviatlymemiufiaund
yosdoyaiitinannisuin/msau wienisudledeya Tng Normal Form Afeguuuulassaina
¥94 Relation MAnanTAlanz 39 NF axlidefuvanesziu lusefuiigsiasinisdans

lassassoyananintusedusnit (“nmsuesdalad 7, 2546) Bansuesdalawdy wiseen

De

[

Tevaneszeu st
(1) First Normal Form (1NF)

First Normal Form dlaaudfme nne Attribute Tuusiazun?

q

Y
o w

szfonlu Single Value %affo luusiaz Relation  aslufidvesngudoyafidniu

(Repeating Group) AyfI9e14
#8814 Relation fitdu Non-1NF

M51971 2.1 uang Relation AU Non-1NF

satnAne %o wuana | sisdvitamsdeu
580909443 | 23504 NIUINT 204-101
204-204
204-205
58090384 | aigelvn | ysyane 204-102
204-204

AT 2.1 zwiuldninfnwiaunis aunsoamzideuls

WnNNImin Famsdaiudeyaludnuauzlidunisduldedlaglame esniiaveingy

v =

JoyanggauiuuInuIY

Y



29819 nsviuesialawtuleglugy INF

M5797 2.2 uans Relation My INF

sWatNANY o wwana | sisdvitamsdeu
580909443 | 2330uA" WIUANT 204-101
580909443 | 2350401 WININTT 204-204
580909443 | 233un" WINANT 204-205
58090384 g Yoy e 204-102
58090384 gl YRy e 204-204

N3 T 2.2 Wuegunisvhuesialawdulioglugy  INF

=) 1

diovda Attribute w3enguues Attribute fitndauitu udegnslsiinu nsvihuosdalawdy
sedfufl 1 (INF) Asdidodeslumaiiiu/au videufladeyadsil

1. msvindoya (Insert) enaviililianansadfindoyaursodield
visoileiiuudilvidaudaiutoyaiiu

2. M3autoya (Delete) nsaudeyauduesnty agvilviay
foyadusenluge neillalldiile

3. nsudladeya ( Update) Wosniideyaegvanouan sl
naudlvagsesuiludayaynuen

(2) Second Normal Form (2NF)

Second Normal Form ﬁ@mamﬁa Aodoadu First Normal Form

al

(INF) waglunils Relation azdoadl Attribute MU Primary Key kagnn Non-key Attribute
Jzfosuegiu Attribute MU Primary Key @ fansuesiialawdusyivn 2 4 lunsvin
Attribute AldTUAU Primary Key ®8nlu wialst Attribute 8usisnun Junssivdiuiu

Primary Key n1u
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fa814 Relation My Non-2NF

M15797 2.3 uand Relation iy Non-2NF

siatinAnen %o wwana | e Ha3 A1ANSANYA
580909443 AITUAN NIUINT 204-101 WAANS 1/2558
580909443 | 1350uA1 | WINdNT1 | 204-204 ADUNIADT 1/2558
580909443 | 73530uA1 | wsudns1 | 204-205 ANIRPANENT 2/2558
58090384 gAY | Yeyane 204-102 AMW1DNYY 2/2558
58090384 fgalen |y 204-204 ADUNINDS 2/2558

[
[y

NI 2.3 il Attribute To wag wNana wIueYiv

1

swatinAnu Wiesoehaden Tlldtuty sWaiuilamedeu du Foinfamandou Aluo
fu saimilamadou  esegnafior Inelaifuiy satndn wuiy niafudeyalu
Snwariviliunadeyaumliannsodundeyalasldadld uasduiliAnanusdoures
ULHE!

flag19 N1suesiatawwsulviaglusu 2NF

Y Y

M5797 2.4 uang Relation ndnw M5797 2.6 uana Relation n1samzideu
satNANY o UNENa sigtUnfny | $9EIT | A1ANISANED
580909443 | 255uA1 | WSNTATT 580909443 204-101 1/2558
58090384 gl YU 580909443 204-204 1/2558
580909443 204-205 2/2558
M15997 2.5 wane Relation 347 58090384 204-102 2/2558
v = S = 58090384 204-204 2/2558
SHEIU I3
204-101 ANeFans

204-102 AN

204-204 ABUNHDS

204-205 ANRANENS
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NITRN 2.4 - 2.6 Jusegnanisi wesialawtuleglugy

2NF &9 Junsudn Attribute AliduiuAgndneenly wieldl Attribute duviauaunsafiv
! H2 as o O 1 o ¥ & YooY 1 val v v
duniluAdnannivun sstevilianansaunlytyvinisaurudeyausegralagldadiale
ponly swdsananuddaulunisiiudeyadniie

(3) Third Normal Form (3NF)
Third Normal Form ﬁﬂmauﬁaﬁaﬁaﬂLﬂu Second Normal Form

(3NF) wazlunils Relation axfaslilil Attribute 7ilyilédu Primary Key Tunsefiu Attribute

3uiilylle Primary Key (Transitively Dependency vonsliunssfufdngn)

gaa814 Relation My Non-3NF

A15797 2.7 uang Relation My Non-3NF

SUHGNAN Fagnén EHU Uszam
150001 | 2dien quass fuf A
150002 | wuwyy uien Funang B
150003 | niu1 Yrusean Funans C

nNeNTIei 27 andiulddn  Attribute Ussiaw ztuegiu

Attribute sziu 308U Attribute  Sufilylly Primary  Key 3aviilf Relation  4nediu Taifl

AuEUUR Third Normal Form (3NF)

79819 nsvieslalawtuleglugy 3NF

M3NT 2.9 seRuANdIATYRIgNA

#3739 2.8 LaAna Relation Teyagnan
siagnAl Yoagnén AU AU Uszam
150001 | 2l 49453 7 fuf A
150002 | wuwuy 1wen Funans Funans B
150003 | w1 Yrusenn wold wald C




3NF @94n15%1

Primary Key santy ileanruddeulunisiiueyauazvilientisdoyaliinetu

3NF WWun1svan
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NATRN 2.8 - 2.9 Jusegnansi wesialawtuleglugy

2.1.1.7 Binary Relation

Binary Relation fi® Relation fio

ANUAUNUSHUY Tnellanwuesaanalull

1. R \Uu Binary Relation 5¥%1314 2 Relation 8 A uwag B

22A#RuUay B#R

3. Rl 2 Attribute fi® a ua b
4. a wag b 1u Primary Key Tu R
5. a \Ju Foreign Key 7i References U84 attribute ¢ Tu A

6. b 1Tu Foreign Key‘ﬁ References U84 attribute d Tu B

$28814 Binary Relation

Attribute #ilalai@

YNVURNIIN

Attribute uitla/le

117749 2 Relation 13l

Relation Customer

Relation Products

Customer ID | Cus_Name Product ID | Product Name
0001 Michael computer
0002 Anne notebook

Relation Order

Customer_ID | Product ID
0001 1
0002 2

Al 2.3 §egns Binary Relation

_ e e e
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9 Mi 2.3 9ziuladn Relation Order flqauaudfdu Binary
Relation tHeaanidu Relation #19g5¥1319 Relation Customer wag Relation Products

1neil Relation Customer uag Relation Products iﬂlﬁﬁﬂmauﬁaﬂu Binary Relation

uoN9Ni Relation Order StUsznoudae 2 Attribute Suldiun Customer 1D waw
Product ID Imaﬁ%y’q 2 Attribute ﬁ@mauﬁ}arﬂuﬂzﬂ Primary Key Way Foreign Key &
References U4 Relation Customer Wag Products HaaIny
2.1.1.8 Inheritance Relation
12 Relation #ilalldu Binary Relation #® R; uag R, ua
Attribute A Hu Primary Key Way Foreign Key U89 R; 6'?1!\‘1 Reference U R, L&

Relation ey azfienuledn R, Inauaudfilu Inheritance Relation

A28819 Inheritance Relation

o e
Relation Products | Relation Products_Location :

Field Key | Table Ref j Field Key | Table Ref | |
ProductID PK | ProductlocallD PK,FK Products !
ProductName I'| Address :
SupplierlD FK Suppliers J PostCode |
CategorylD FK Categories j Country ]
QuantityPerUnit TETN VY- = ==/ :

AINA 2.4 $19e19 Inheritance Relation

namd 2.4 azdtuléin Relation Products_ Location Anauauds
.U Inheritance  Relation lesanlufinauandfdu  Binary Relation uay Attribute
ProductLocallD ve4 Relationtlu Primary Key sy Foreign Key Ha Reference U84

Relation Products tigd Relation ity
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2.1.2 aaulnlad (Ontology)
eaulvlad ( Ontology)  1Uugnuaus edureguiuulassasns
v o € 1 v a . = v a
AuduiussEinsdeyaluveuaiiaula ( Domain) Wilalaanuuaziianugneiesnnian
] Ny o a v S a 3 Y
Fudumalulagiunmsiaunwidennumng iiduawiiesesreuiimesaunsadila
ALY (Semantic) uazyinumdals eeulnlad faidugiuanuiignasulaedioum
f9iie wazdanuddglunivesnisilugudnansninug Jsawnsagnihunldanusiuiuld
wenINilAInANuetesulnlagdmnefianisesuiganuduiusves  lassasaus
Ineglusuuwuu voesdiutu luidelng (Hierarchical Data Structure) eaSu1EaULUA
Yo383AnNUINEUla
N oA = A Y % YA o
poulnlagilu Snuuimmilangiglunisianmisgiuanys  waelad dan
Ussgndldiuey  Tussuudneg 1wy ssvugiudeyanamudine |, seuu widlvd
ddnnsednd, saulufessuuaunngg Mauduuuiudenuviie  Wetlglunisdany
wazAUALAIINS N1swaniUdey wazn1siAuinauin iyl
2.1.2.1 a3AUTENOUVRIRRUIN LAY
o % a A
poulnlagidunisuanilasasauatiuinufn Musseneven
Yot09ArusluEedlasemile Feusenaulumenislieuanuvunevsownidn ( Concepts)
Fadunugruddglunisaigiunnnug lnewwdnmaldnsesegludmduiurenis
i U o ¢ ,a ¢ A6 a ¢ 2L & ia = vo &
fenoAANLFNNULS (INda3e Asaednea uag UB weldy, 2551, u. 4) Feanusaasulaeeil
(1) wuqRa (Concepts)
LwIAA ( Concepts) Aa vaulwnvesruslusesdlasomilaway
A11N5095 U8 8aLLDEALS LU People, Expertise, Science, Education WHuduy
(2) anudnus (Property)
AauUs (Property) Ao AuaudRs1ee MinldeSueseasiden
YDILUIAA LFU AU (Position), aauiviieiu (Office) 1lusiu
(3) ANUFUNUS (Relationships)
ANUETUS ( Relationships) fiB JUKUUNSUAAIANLELITLS
FEWINUWIANNAR Ingutsoanduluumies fadl
1. AnuduiusLuuaautu ( Subclass of 38 is-a hierarchy)
upnuduiusuuumsanevenauaud lnevzienennaeautfiveanuinnudaudludsgn
1w Computer Science is - a Science @@m1309dUILAIN INLINTABNNIADS

(Computer Science) WWuavves Ineeans (Science)
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2. anuduiusuuududmunds ( Part - of) Wuanudumiug
wuunsudinusenau Wy Wheel part — of Car @saunsnasuneléin do5a ( Wheel) 15
duvilessa (Car)

3. AudURUSIBIAImNY (Syn - of) Wuauduiusiuanads
wnaARiiaumieuluderumuiesesy iy Degree syn — of Education 3saninsa
asuNlaIn sEAunN1SAnY (Degree) danuminaifeniunis@nen (Education) laganunsald
wnuiule

4. enuduiushuuludounu ( Instance-of) 1 uAnuduiug
fuansdensfudun vioaundnveauuian

5. uenaniesulvlad SwszneulufemudiiusiSnnumng
due fiaenndesiuumuAn Gz imuslnefideney

(4) FomuuanIsas19ANUEUNUS (Axioms)

Formuanisasisnnuduiug ( Axoms) fie deuluvdenssnylu

MsuaseuduiuSsEIanAn LAY Yie AuaNTR on1suUasmuvsneTignios
(5) simagnedaya (Instance)

fhetnedeya (Instance) fie Adwindnsivusruvanelily

poulvladiZoniue
2.1.2.2 meiildesureeaulnlad

muwildlunsiaunssulnlad aunsautanuguiuunw

sasioludl
(1) ap3ALua (First order logic based)

ao3nLua (First order logic based) fie JULULYBINWITIBEUY
paulnlag Imﬂmﬂ%’miﬂzLﬁamiai\gmummi lagdiuUsenauAe n1awane ( Predicate),
915nuuA ( Argument)  UagiusUSuna ( Quantifie)  AuaudRvesnwaulnlad
wuuaedaUa fie Mneduus ( Syntax) Feslimnudniunasiisuuuuiidumans Jea

anusaasangaunule feg1an1w W CYCL, CLASSIC, LOOM Jusiu
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(2) wsuwud (Frame logic based)

Wisuwua ( Frame  logic  based) fia gULLUUsuaqmmﬁa%ma
ooullad lnelindnnisvesmsanide fauiusvomywd Wetnising viedslanidonles
TunndnuzuTesIngvieAstufe fu wsuuaisUszneuluie wnvesnnauH
FomnueSuneunin viemeSuenuand Insauaivesnwesulnladfiiamn
wuuwlsaug Aewdnladne faeg1an1wndu OKBC way F-logic WWudu

(3) 3utud (Web based)

Fuwa (Web  based) fie JUnuvrRI s TiosUIsooulnlal
Fawamnanauiddmsueiunensneansuuiu I XML (Extensible Markup
Language), RDF (Resource Description Framework) FaoSuzeslvlad Ima‘iﬂ’u’ﬁugm
yosAedAUALAzIEILUA NMTiiautudedindnmIuaiuuusy aunsadieddlduaredlu
sUnuuLywdanunsadlaldde fegeanwn 1y DAML + OIL (DARPA Agent Markup
Language + Ontology Interface Language) Wag OWL (Web Ontology Language) tHusu

2.1.2.3 msUszandldoaulnlag

soulnladlngninludszendldlunates aedng lunanes) 91w lag
frsananimgusvasdvesniailulde fd

1. Myvszgndliooulnlad ionsdhddeyanillaseaine vied
sULUUTUANANaY ( Common Access to Information) TngaaulnlaBagyimifidangus
vidowieudiiaumneieiuvieansadilanssiuld Welvianunsovhausuiu uas
wnduuldlvala

2. syuvduduteya esulvladiidiutislunmsveedililunig
dududoya Taensfimnsanaumaneesiseineg faula vilvausafumuazidhisdeya
Idnssmuanudesnisvesdideu faugndesusiusinniu waedieanssoziaailuns
AUAUBNAE FPENITEUY 1Y SEUUAUNNSHOLTIeN, SsuuAuMwusST 1 Dudu

3. msUszyndlieeulnlad ilensudasteyalvogluguuuuniw
#1399 (Neutral Authoring) wielilusunsuduq ansnsadiluldauliAnuselovils

4. myUszgndliooulnlad ileldimunseaziBumuemoniuag

o

(Ontology as Specification) ielia15099NRUULONALITIULALIULAZ SIUTILAIANA

o

dvsuimuseufesnsiumMsiawweiws Jesslevinlame nsviralelusunsy )

nsingssnwmendwisiarnsuinauin gl
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2.1.3 Web Ontology Language (OWL)

M1 OWL gnitannBulaeduidagyad (W30 dainussdusznounils
Tusududsrnumane ( Semantic Web) Alddwsuussenedoyafannuming Giaunse
muslassadrsludnuasddutu uaveSutetoya ( Metadata) fifiauduiuslussuy
giudoyald muisaunsnsestumsusseedoyadmssng siadoya uazfvsUiunld
yhlideyafignunuiidulicumanenndetu SnvuzmsusseieareglugUreseaa :
AANTRveIAaE uarmNdiuSTesRaA inasutoueuinuasmndiniusingg fiatu

oWL unenfifamunseniainaiwn  RDF (Resource Description
Framework) Wazd@uneniiainn1el DAML (DARPA Agent Markup Language) +OIL
(Ontology Interchange Language) lawntwn OWL Huszandnimegnsunniunisedung
dovsneg mumouin Seneufamesansasumuasdlamumnevesdeya

AW OWL wusesnidu 3 Usswan e OWL LITE, OWL DL, OWL FULL
lngusazUszinmazgnesniuui iz auiunsidaunungunisidan (Aanqud
Uinuna, 2556, . 24)

2.1.3.1 Ysztnnuaanien OWL
(1) OWL LITE
ponuuusfleatuayunslfnudoy Taedinisimun
Tassasluguuuuddudu uasfimasssiuldanausiiugiu lumssmualassadsdoya
Tny OWL LITE gnesnuuusnlildlumsamnldieuasinswdouiled  dunslousig
dmuEildanlunadeu owL ¢
(2) OWL DL
aamwmﬁaaﬁfvauumia‘%ms Logic Business Segment laglu

OWL DL dnlifinaatifimngfunisldaudugudeya uagnsunuanug fidsog
vulugUYeINTEsUIBRBMANANIRTINE  OWL DL annsnussstedeyauasiaseais
Joyalugliuuveddasainniw  OWL fen1siruatedninvesnanauaz AR
voIPaaAlA
(3) OWL FULL
sonuuuIoafuayuglinuifesnisauesuduney
flassadanuniianysaluvu Tas OWL FULL 9sfimswasmanuiuseving. OWL uag RDF

Schema gldnuannsausseedeyaluzuuuu RDF Schema loagnsdasy
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73 OWL DL oy OWL FULL defaduayuionteanisn  OWL usdl
ﬁﬁaﬁﬁmaq@mé’ﬂwmzmaaéwaﬁLLMﬂﬁiwqﬁuuuﬁugmmaq RDF Schema lag OWL FULL q¢d
ASHALNEUANTENIIe OWL wae RDF Schema laglaifimsdsAuludiunisutnana
nsivuanuandR wagA1vesteya dau OWL DL awidevedulunisld ROF arsimun
Aatd NsimunAuENUR uazAvesteyausiu

2.1.3.2 1A59813799890191 OWL

21N OWL %U’izﬂauﬁwmjmaﬁaaﬂa Namespace, Ontology
Header, Class, Property hag318azidensinae Yaetaya ImlWéumaqaﬁi%’ﬁm%’Umsa%ﬁq
wonans Wulwdunuana . owl wife rdf Tnelassainsasniw owL Sdwioluil (aanqud
WIunna, 2556, Y. 25-30)

(1) Namespace
M3fmun Namespace  dsUsynmalifidnSuduvatonans
dorduntsivunngslunissridsdonya Tnslenans OWL fignasraazdusgivlasaiisves
A1w1 RDF, RDFS uazailadoyaidunuulassadneniwr  RDFS Fansilen Namespace

azUsznmalineldadaes rdf:RDF syntax A9f08190 N7 2.5

f79819 sUaAuatUNSANYUUA Namespace

<rdf:RDF xmlns:rdf="http://www.w3.0rg/1999/02/22-rdf-syntax-ns#"
xmlns:rdfs="http://www.w3.0rg/2000/01/rdf-schema#"
xmlns:owl="http://www.w3.0rg/2002/07/owl#"
xmlns:xsd="http://www.w3.0rg/2000/10/XMLSchema#"

AT 2.5 N13A1%UA Namespace

(2) Ontology Header
HunsesuieseaziBendesduvesosulvlad aeldsamus
<owl:Ontology rdf:about="> Usznaugemds <owlversioninfo> Tduanssurastoys
fiinsaine, ds <rdf-comments  Tdiansdunsesuiennemnuesdoya uazdds

<owlimports rdfiresource=""> luanIN159198UAINULMAITDYE AIFIDE19NINT 2.6
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A8 suadAuatulaseEs1e Ontology Header

i <owl:Ontology rdf:about="">

<owl:versioninfo>V 1.17 2003/02/26 </owl:versionInfo>

E <rdfs:comment>An example ontology</rdfs:comment>
! <owl:imports rdf:resource="http://www.example.org/owl"/>

AN 2.6 aSUNSIALRYAURUTRIRULNLAT

2.1.3.3 BALUANUFIU (Basic Element)
RREGNATID RN OWL Ontology @usnaztigIvesiuaaid ,

AanURveIRaNd, Munuaslaya (Instances UDIARATE) harAIUAUNUTTENINIUNY

q

¥ 1

I a [ dy
VBUANE) Ineiiseazidunnail

(1) Aanauazaandgae (Class and SubClass)
Aana (Class) Wulassasinldimuanguvestoyanse  Object

IS v v

Munaswasdayalinudnuvaeadieaieny lngynaaiasiianuduiusiuunvesdayaid

!

1Y) A A ' . =& & W 2
dnuazlameselsendl  Class  Extension  @aludnuaizresnisduvennand lag
Individual el Class Extension gniseninduvudeya sedanvazlassaiadudaudy
uwarinisaunennaantivesnad lulaseainsveinin OwL namledn yne didl
LY 1 & I a A = [ Y & I
dnuazlanzeg1ma1Y wluaninueseanad  owl:Thing Zagnimunliilunaidlvg
Peseupguneatateya duuliindldnuaraiseanalaun ssadouinluandne
nmelamata owl:Thing waglumanssiudu owl:Nothing Talunsmuuneananludiaudn
melupaaiu lneddaiissunsteyainesdesiu ielfiluieganisunudeyald

sauanslun i 2.7 (Hart et al, 2004)

Course Student
Enrolled
Code D
Description Name
NumeEnrolled

AN 2.7 fegnsetedavessrulamsIdsuE ey
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NN 2.7 Awuansieganedeyavessrutamedoubeu
TneUszneusemedeyaiifiarudiniusiu 2 a1319 A mamdngms ( Course) uaz
ps1edoyatinne ( Student) Bavis 2 psifiawduiusiiitotameadeou ( Enrolled)
lngansadeuananans Usenaumennauds sandnans ( Code), MaSulemingns
(Description) kagduiugaimegioy (NumEnrolled) d@wmsistayain@nw Usenaume
Auant? svatindnw (ID) uasBetindnwn (Name) Ssguuuuraamsidounanaanunsadios
srusnsUszmadmiunslinuaaauuuiemeiazadls wazaninsaussniadonanals

dl ¥ v 1 dl
YHNUNDINTT AINIBYIININN 2.8

A8819 N1sUsTNIAYDAANE

<owl:Class rdf:ID="Course"/>

<owl:Class rdf:ID="Student"/>

N7 2.8 NM1sUsENFtanand

NFIREN NMsTmuaTeranaavetnals Syntax rdfiD=""lay
v A " v A = cs' =~ 1%
aeldlaemung " " Asunumetenaa danisunuteamdluniy OWL awnsaleuls
WAegULUU LU #Course UMWY syntax rdfresource="#Course" WazueNaNi
Aanadaiilassasnaiiugiu Ae  rdfsisubClassOf  Iagagdiaauduiusiun1saniziangas
fumanalaevaly wu 61 X 10u SubClass w83 Y éatiu 9ne Instance ¥83 Xzl
Instance 83 Y ¢ 39 rdfs:subClassOf aziluaruduiusuuu Transitive Ao X 1Tu
SubClass 83 Y uaz Y 1 SubClass 983 Z fiatiu X 9z18u SubClass U89 Z Mg Asnng

2.9 Wudegnmsunuedoua lneazimuali Subject 1Wu SubClass w83 Course

A198149 N1sUsTTNAYaRadEaY

AN 2.9 NMsUsENATEAAE DY



21

a % | A A g v
nstenupana asUseneume 2 @ fie Jeaad Nldununis
9198ansldnueaaty wasn1suanIsIuaBenrsetanInuns1e Feduueinisesuly
aungnneluaaa hlalaenisuseniefenadnuasianzvesandnaeluaaa

AIM5199 2.10

1599 2.10 Toyaaunnanelu Class Course

Code Description NumEnrolled

INFS3101 Ontology and Semantic Web 5

NA5971 2.10 uanadeyaadnanelurana Course Tnadoyad
THuansfefoymanizie Code FsmunsndouvsseglugUuvuvesanyr  OWL T#dd
<owl:Thing rdf:ID="INFS3101 "/>
(2) AnuaNUAYDIAANE (Property)
a1 OWL lewvspauandfieonidu 2 Uszaw loun Datatype
Property Wag Object Property fauanslumsnsil 2.11 uagluusasaaand@nilasadislu

JULUUAN9Y Bannsanandlanannsnen 2.12

M15199 2.11 Useinnvesnnaudn

UsgLnAuEuUn Heu

1. Datatype Property | Lamgmudunuss¥1#ing instance vodAanaiaz RDF
literals s3uBan1suansviindaya XML Schema

Datatype

2. Object Property WARIAUEUARUSTENING instance UBIAAEN

WNEYIVDINUTEINS 2 AANE
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M597 2.12 laseasevesnuandiluguwuusineg

RDF Schema : rdfs:subPropertyOf, rdfs:domain iLa¢ rdfs:range
Relations to other owl:equiventProperty wag owliinverseOf
properties :

Global cardinality owl:FunctionalProperty L.a¥

constraints owl:InverseFunctionalProperty

Logical Property owl:SymmetricProperty lag

characteristics owl:TransitiveProperty

(3) AauaalRLazyintaya
Tassainsvesniun OWL azuUszneusmevinvestoyaiifeanis
T Fsmsuszmanisliauazeglusuuuumds XML Schema Datatype  lagnns
Ussmildagdrsdemupiintoyaiiliauss waeiinsuszmansldon R Ansédds
mslurindeyatiug Falisuuuuddsio http:/www.w3.0rg/2001/XMLSchema#NAME
Tns NAME 9zuvumsensdelszinnvesviladoya viadeyafidnadaniu XML Schema

Datatype wandldfamnsnsd 2.13

3991 2.13 wilateyailensdenm XML Schema datatype

nauvindoya Adanldanu

U3¢LAn string xsd:string, xsd:normalizedString, xsd:token,
xsd:language, xsd:NMTOKEN, xsd:Name, xsd:anyIRI

xsd:NCName, xsd:hexBinary, xsd:base64Binary

Uselan boolean xsd:boolean

U5Lan numerical xsd:decimal, xsd:float, xsd:double, xsd:integer,
xsd:positivelnteger, xsd:nonPositivelnteger, xsd:long,
xsd:negativelnteger, xsd:nonNegativelnteger, xsd:int,
xsd:short, xsd:byte, xsd:unsignedlLonsg,

xsd:unsignedInt, xsd:unsignedShort, xsd:unsignedByte

Uselan time xsd:dateTime, xsd:time, xsd:date, xsd:gYearMonth,

xsd:gYear, xsd:gMonthDay, xsd:gDay, xsd:gMonth.
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(4) darvunvasAMaNTR
iledanisanuvananansvestoya N1 OWL s
Pomuuanisldiunuauiinaranvagfiiwiensusseneaad lngesuieaaaluguuuy
anonymous class 3fsraaynaanaiidu Individual Class égnimusldudediialu

nsldnuguandd e lassadaniwn  OWL  ulslervusvesnuaudfimarl  ladu

2 Uszamiléiun Value Constraints way Cardinality Constraints fawanslussneii 2.14

M1517 2.14 ¥ilaveyaie198amu Constraints

Uszn AN lgau

1. value constraints owl:allValuesFrom, owl:someValuesFrom,

owl:hasValue

2. cardinality constraints | owl:maxCardinality, owl:minCardinality,

owl:cardinality

f1a819 NMsivunANENURARA1EABAEY owl:allValuesFrom

<owl:Restriction>
<owl:onProperty rdf:resource="#hasParent" />
<owl:allValuesFrom rdf:resource="#Human" />

</owl:Restriction>

A9 2.10 MsmvuaRaNURnananieAds owlallValuesFrom

namil 2.0  Wudegnnsimuanmauiinaadiefds

a

= (Y 1 < a ! 3 £% Yo a < v
owl:allValuesFrom &sandeghaly nisfieny uywdynauavdedigliiuia  1Wudu

Y

Tunisunuadeimunvesnaautd lnaads owlallvValuesFrom Wun1sdndnenusenis

'
wa a

dwsunne Instance vasnaalifiguaniindudnuazamziingy  JevosnuanTRil

N9 andnngluaaaazgninvunniglifds owl:allvaluesFrom
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f1a819 NMsivuAANENURARAIEAI8ATEY owl:SomeValuesFrom

<owl:Restriction>
<owl:onProperty rdf:resource="#hasParent" />
<owl:someValuesFrom rdf:resource="#Physician" />

</owl:Restriction>

P ° wa 9 o W
AN 2.11 ANIANAUAANFNUAAAIENIB AT owl:someValuesFrom

namd 211 ushedrsmsimunquandinanased
owl:someValuesFrom dsnsegnadiu nstisn Tnevhluglisidaeniidinegiaes
AU vieenaliTinegifiadavidennsnn Wudu Tunisunuadermunvesnuauti  Tnadi
owl:someValuesFrom 1{umsfvuain lngegstios 1 Aesnuaiifagsioufeadeiu

instance Y84N15UTTEAG VeATeYanelureuuATRItaYa
2.2 uiReningatas

2.2.1 Rules and Implementation for Generating Ontology from
Relational Database

Rules and Implementation for Generating Ontology from Relational

'
av Ao

Database (Yutao, Lihong, Fenglin & Hongming, 2012) Lﬂummaammmuaﬂﬁumiwaq
910 Relational Database 0u Ontology wagwaulusunsudwsuasts  ontology
lpg Relational Database azeglusUnuuvasgiudeya MySQL uawilsuuuulaseaing
grudeyaidu Third Normal Form (3NF) @ ontology azegluguuuuves OWL sl
nszuIunstumsulas 2 nszuaunsded

1. Schema Transformation tlunszuiunslunisfadeyalasaiiaves
Relational Database wawinisulaadu Concept wag Property Tu Ontology

2. Data Transformation L‘f;luﬂwmumﬁumiﬁqsﬁagaﬁ%’mLﬁuagﬂu

Relational Database LLﬁQLLUaﬁaiﬂaﬁwmﬂﬁLﬁu Instance U831 Ontology



Al 2.12 nszuaunsulasnngiudeyalsduiusiduesulvlad. From “Rules and

implementation for generating ontology from relational database,” by R. Yutao,

Relational

Part Ontology Ontology

Information i
a Concepts .

| Generation
Attribute roperte
ol Ontology
-4 ndividua — Evolving
Tuples

J. Lihong, B. Fenglin, and C. Hongming, 2012, The Second International

Conference on Cloud and Green Computing, p. 238.

25

d‘ [~ ¥ a o LY -1
NN 2.12 L‘LJuu,amﬂswaumﬂuﬂ’mmmmﬂgmsuaagamauwumﬂuaau

nlad Tneisuannnswus Relational Database aantiu 3 @ s Relational Information,

Attribute &z Tuples antiuvinisuvastuseulnlad lnegldnglunisulasiniedidela

daueld Feludiuveseeulnladlanuiseendu 3 duiuiu fe Concepts, Properties

uay Individual Taengildlunis ulassngudeyadsduiusiduosulnlad  WWudwansly
M3 2.15

397 2.15 nglumsudasangudeyadeduiusiduesulnlagues R. Yutao,

J. Lihong, B. Fenglin, tag C. Hongming

Rule Case OWL Component
1 Relation flegnstley 1 primary key | Class
warlalil attribute Suidu foreign key
2 Binary Relation Convert tJu 2 Object Property
finnduiu
3 Attribute DatatypeProperty

® Domain : Class 1n59nU Relation

294 Attribute

® Range : Datatype Tu XSD Datatype

finseriu Attribute




9197 2.15 nglunsulasanngudeyadeduiusiluseulvlagves R Yutao,

J. Lihong, B. Fenglin, Wag C. Hongming (#19)
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Rule Case OWL Component
4 Foreign Key ObjectProperty
® Domain : Class #inseiiu Relation
Y4 Attribute
® Range : Class finsafiu Reference
Relation w84 Attribute
5 Primary Key DatatypeProperty
® Domain : Class finsefiu Relation
YD Attribute
® Range : Datatype Tu Xsb Datatype
finsaftu Attribute
6 59319 2 Relation 71/l Binary Convert Class T2 tJu SubClassOf vas
Relation e T1 iU T2 61 a tdu Class T1
Primary Key ¥9¢ T1 Wz b B Primary
Key fiu Foreign Key 84 T2
Fadu Attribute #i Reference U8 T1
7 | Attribute fuusdu Not Null minCardinality Sawvi1fiu 1
8 Unique Attribute FunctionalProperty
9 Data Individual

Note. From “Rules and implementation for generating ontology from relational

database,” by R. Yutao, J. Lihong, B. Fenglin, and C. Hongming, 2012, The Second

International Conference on Cloud and Green Computing, p. 237-244.

Jena API

2.2.2 Generating of RDF graph from a relational database using

Generating of RDF graph from a relational database using Jena API

UJamal & Mohamed, 2013) Juawidefiviaueisnisluns  Extraction Data a7

Relational Database Tiulassasadeyauuulmineglusuuuuves ROF graph Tneld Jena

AP iiveleluniswaiun website Un@ Ty Semantic Web @aiidunaulunisaidiuaiusiail
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1. 14 Jena APl @319lAseainawes Ontology  aMn@iuysznauves
Relational Database Schema

2. ¥lassasns Ontology Tildluvhnsusulaseadnadnenivn SPARQL

3. 1MN158519 Individual ¥89 Ontology 910 Record Data 84

Relational Database

’ N .,
1 [ b
ar
[
o i
'
i S — A S

I

[}

1
m
=
=
w
.
o
=

1
i i RDF Ontology
Data | ! - Links Linked | !
| e 11| Individuals TSGR Individual | |
.~ ’J' | Il

____________________________________

At 2.13 Sue3Enistunisuuas. From “Generating of RDF graph from a relational
database using Jena API,” by B. Jamal and B. Mohamed, 2013, International Journal

of Engineering and Technology (IJET), 5(2), p. 1971.

namd 2.13 Wuisnslunisuuasmin Relational Database 18 RDF
Ontology Ineiisnsvhaudeluil

1. 91"A15 Extraction Schema 1u Relational Database waaviinisuas
WU Concepts U Property Tu Ontology ﬁ]’lmjj'uﬁ’lmiﬂ%uﬂid Concepts Wag Property
1l Concepts wag Property mufifiosnts Inengitldlunisudas Wussmsei 2.16

2. YA Extraction Data lu Relational Database uavinisuvaadu
Individual Tu Ontology

3. yinsufin Individual 7iwuashé lu Concepts waz Property #iviinis
U5uU5audr 9niurhins Link Elaboration Individual

4. 11 Concepts, Property Wag Individual filgunasradu ROF Graph
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9197 2.16 nglunswlasangiudeyadeduiusiluseulnlagues B. Jamal waz

B. Mohamed
Rule Case OWL Component
1 Relation Class
2 Attribute DatatypeProperty

® Domain : Class insaiu Relation
Y99 Attribute

® Range : Datatype Tu XsD Datatype

finsaffu Attribute

3 Foreign Key ObjectProperty
® Domain : Class 9insaiu Relation
U949 Attribute

® Range : Class NN9AU Reference

Relation 984 Attribute

4 Primary Key 1. DatatypeProperty

® Domain : Class 7ins3iu Relation
U Attribute

® Range : Datatype Tu XsD Datatype
finsafiu Attribute

2. InverseFunctionalProperty

5 Foreign Key sy Primary Key Lﬁu@mauﬁa FunctionalProperty

6 | Relation ﬁﬁﬁqﬂ Attribute \Ju Primary | Convert 4fiu Object Property fiunfuriu
Key Way Foreign Key 32174 relation ¥84 attribute Wy AU

relation 1 attribute 144 reference

7 Data Individual

Note. From “Generating of RDF graph from a relational database using Jena API,” by
B. Jamal and B. Mohamed, 2013, International Journal of Engineering and Technology

(LET), 5(2), p. 1970-1975.
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2.2.3 Algorithms for Mapping RDB Schema to RDF for Facilitating
Access to Deep Web
Algorithms for Mapping RDB Schema to RDF for Facilitating Access
to Deep Web (Wondu, Farhi & Vassil, 2013) Wusuddeimivaue Algorithms Tunns
Mapping Relational Database :Ju RDF 34 Relational Database %EJ‘@UJ'IUEULLUU‘UEN Data
Dictionary lnanguaz3snislun1sulainin Relational Database L1 Ontology @unsoasy

1a@anns19n 2.17

19197 2.17 nglunsudasangiudeyadeduiusiuseulnlagues Y. M. Wondu, M.

Farhi wag T. V. Vassil

Rule Case OWL Component
1 Relation Class
2 Attribute DatatypeProperty

® Domain : Class #inssfu Relation
U949 Attribute
® Range : Datatype Tu XsD Datatype

finseiu Attribute

3 Foreign Key ObjectProperty
® Domain : Class #in54fiu Relation
U84 Attribute

® Range : Class N759AU Reference

Relation 984 Attribute

4 Primary Key 1. maxCardinality dAiAu 1

2. InverseFunctionalProperty

5 Attribute iy Foreign Key uay subClassOf

Judiunilaves Primary Key

6 | Unique Attribute 1. maxCardinality fiAvifiu 1

2. InverseFunctionalProperty

7 | Not Null Attribute minCardinality dawinfiu 1

8 Check Constraints hasValue
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Note. From “Algorithms for Mapping RDB Schema to RDF for Facilitating Access to
Deep Web,” by Y. M. Wondu, M. Farhi, and T. V. Vassil, 2013, The First International

Conference on Building and Exploring Web Based Environments, p. 32-41.

2.2.4 Mapping Relational Database into OWL Ontology
Mapping Relational Database into OWL Ontology (Haiyun & Shufeng,

'
av A o

2014) WHueddefiviaueisnnsasis RDF graph 910 Relational Database tiieidi
UsgavBamlunisiaun  Semantic Web lagvihniswaun Prototype  ildlunisadhs
Ontology 170 Relational Database &4 Prototype ﬁ}%ﬁmﬁﬁﬁ Extracts Schema
Metadata %84 Database LLﬁiﬁWmiLLUaﬂﬁagﬂugULLUUﬁam’mﬁiams Migrate ﬁ]’mﬁ?u
nsas1e OWL Ontology Waw Data ¥e4 RDF lagaveglusuwuuretionans OWL lagng)

waz35n15lunisulasann Relational Database 1 Ontology anunsaagulaannsed 2.18

3197 2.18 nglumsudasangudeyadsduiusiiuesulnlagves L. Haiyun

ey Z. Shufeng

Rule Case OWL Component
1 | Normal Relation 7ilafl% Binary Class
Relation
2 | Binary Relation Convert 18 2 Object Property finnfui

3 s1ie 2 Relation 7kl Binary | Convert Class T2 WJu SubclassOf
Relation #i® T1 fu T2 61 a 1Uu | 983 Class T1

Primary Key @93 T1 uaz b 1{u
Primary Key fiu Foreign Key 99
T2 Fadu Attribute 71 Reference U
g9 T1

a4 Normal Attribute DatatypeProperty

® Domain : Class #insafiu Relation
YpY Attribute

® Range : Datatype Tu XSD Datatype

finsaifu Attribute
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15799 2.18 nglumsudasaingrudeyadsduiudilueeulvlagve L. Haiyun

wag Z. Shufeng (#19)

Rule Case OWL Component

5 Primary Key 1. maxCardinality dAtAu 1

2. minCardinality iaiiu 1

6 | Unique Attribute maxCardinality #iAwinfu 1
7 | Not Null Attribute minCardinality fai1du 1
8 Data Individual

Note. From “Mapping Relational Database into OWL Ontology,” by L. Haiyun and
Z. Shufeng, 2014, International Journal of Engineering and Technology (LJET), 5(2),
p. 4735-4740.

2.2.5 Automatic Mapping of Relational Database to OWL Antology

Automatic Mapping of Relational Database to OWL Antology (Larbi,
Oussama & Mohamed, 2014) 1Jusuidefiasziuazuandiiuieninsanyenis
Migrate Relational Database LUu Ontology sufisgasau Fad11n wazdaunnssves
smiAferouniiiunuided Wely Ontology Tiadsldseunquitstosinuas Snudoyals
firugniosuazaenndosiu Relational Database @ssmiAddeildtnauanglunisutas
Tngazidenannsanmunidululglulasiadnaves Relational Database w&unvnisula
Ju Ontology F38msmiiusuasuvsoanidu 3 dawudeil

1. Mapping Relation tJugiuvesnisuuas Relation f1a9)

2. Mapping Attribute tugiuaoanisuias Attribute A

3. Mapping Constraint {Wuaiuveanisulasdermunnig

Tnanguazisnislunisulasain  Relational Database LUu Ontology

ausaazulannigan 2.19



15199 2.19 nglumsudasanngiudeyadeduiusiluseulvlagves A. Larbi,

E. H. Oussama llay B. Mohamed

32

Rule Case OWL Component
1 Normal Relation 7ilafla Binary Class
Relation
2 | Binary Relation Convert Ju 2 Object Property firnfui
3 | sewing 2 Relation #lilY Binary | Convert Class T2 18w SubclassOf
Relation Ao T1 fu T2 &1 a 1Uu | ¥ea Class T1
Primary Key %8¢ T1 uay b 1Ju
Primary Key fiu Foreign Key %89
T2 Fadu Attribute 71 Reference U
gaT1
a4 Normal Attribute DatatypeProperty
® Domain : Class 7ins3fu Relation
U9 Attribute
® Range : Datatype Tu XSD Datatype
finsaifu Attribute
3 Primary Key 1. DatatypeProperty
® Domain : Class 75U Relation 284
Attribute
® Range : Datatype Tu XSD Datatype
finsafu Attribute
2. InverseFunctionalProperty
6 Foreign Key 1. ObjectProperty
® Domain : Class #ins3fiu Relation 284
Attribute
® Range : Class finsafiu Reference
Relation w89 Attribute
2. FunctionalProperty
7 | Unique Attribute maxCardinality #AvAU 1
8 | Not Null Attribute minCardinality dAiiu 1




15199 2.19 nglumsudasanngiudeyadeduiusiluseulvlagves A. Larbi,

E. H. Oussama wa¥ B. Mohamed (s19)

Rule Case OWL Component

9 Unique and Not Null Attribute 1. maxCardinality #iAyinfiu 1

2. minCardinality iAiiu 1

10 Data Individual

Note. From “Automatic Mapping of Relational Databases to OWL Antology,” by
A. Larbi, E. H. Oussama and B. Mohamed, 2014, International Journal of Engineering

Research & Technology (IJERT), 3(4), p. 1988-1994.
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unin 3
A9N15ANLHUIIUIY

[
v

NAdetidnaueIsnislunmsasiesulnlagingiudeyadeduiusias inun
szuuidielflunsassesulnladingudeyaidsduiusuuudnlui® warusuudslassaina
vyosooulnladld Tneyjasiuluiinisvenede fmun (Constraint) wesgrudoyaidediuius
iieliiannsnasiesulnladisognsgnieuasimiuauysal aulassaiisuazde Auunsn

a

8971 Inedvumaulunisaduau fens Uil
3.1 YAULUANISNAADY

nsneaesdmsunuITell sligudeyateduiusiniunis Normalization

Jusedun 3 3NF) wazuasfueeulnlagfeglugluuuveinien OWL

3.2 1A5998aN IY I UN1TWRIUN

¥
a A

A ¢ s a 5 awv o = o
Lﬂi@\ill@LLag"'U@WVlLL'JsﬂaﬂJW'JLG]@?V]EL%IUQ']U']‘UEJQUUU ilﬁ']EJa%L@EJ@@QLLﬁ@QIu

AN59% 3.1

a A4 A g vo ) aov
AT 3.1 Lﬂi@ﬂu@mimaqﬂﬁUﬂquﬁf\]ﬂ

Hardware - Intel Core i7- 2630QOM CPU @ 2.00 GHz RAM 4 GB

Operating System | Microsoft Windows 7 Ultimate

- Visual Studio .Net 2010
- MySQL

Software - Notepad

- EditPlus 3

- Protégé
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3.3 annUnunIsuve9ssuy

RDB OWL Ontology

g 3 g )

Extraction Creation

| |
| |
| |
j @on/ Class ) j
. Attribute Mapping Property J
Y| L) | ) (Lo j- i
j | owlL
| |
| |
| |

Data ) Individual

\. J \. J

Document

— o o o e o e o e e e e o ]

= o
E‘U‘VI 3.1 AMWTIUNITNINUVBITEUY

N 3.1 uananmsmmahouresssuy Tnefiduseulunisdidunuie
Buanmsideusiegiutoya mniurhmsfdaseaine (Schema) Forfmun (Constraint) uay
Yoya (Data) s 7 dnfvlugudeyadedinius  Taold MySQL DBMS aintiu vhmns
Mapping lassainauadarimunsiieg vesgrudeyaisduiusiulasiasnuastommunvos
ooullad wagshnsasrseeulnlad Tagld owL APl Tagesulnladiuvadls azegluguuuy
Y9411 OWL DL



3.4 N3TUIUNTINITNNUVDITZUU

"] advance ¥ j products v
adv_id INT(11) ProductID INT(11)
# adv_date VARCHAR(45) > ProductName VARCHAR(40)
@ productID INT{11) & SupplierID INT{11)
Z gty INT(11) 7| & CategorylD INT(11)
#amount DOUBLE | QuantityPerUnit V ARCHAR(20)
) —u
@ dlr_id INT(11) UnitPrice DECIMAL(10,4)
> > UnitelnStock SMALL INT(2)
# UnitsOnOrder SMALLINT(2]
BF s (2
| ReorderLevel SMALLINT(2)
| | B o T
| | »Discontinued BIT{1)
| >
s &
] clear_advance ¥ )F Hli
clr_id INT(11) l__J =L
2 dr_date DATETIME |
- | | suppliers Ad
@ adv_id INT(11) |
SupplierlD fNT{l:l)
# amount DOUBLE |
~ | » Companyham e VARCHAR{40)
I Contactiame VARCHAR(30)
| ContactTitle VARCHAR(30)
I Address VARCHAR(50)
| City VARCHAR(15
"] products_location ¥ | Lt U2
Region VARCHAR(15
? ProductLocalID INT(11) | =an {19)
| PostalCode VARCHAR(10)
2 Address VARCHAR(100) |
Country VARCHAR(15
> City VARCHAR(50) [ Y {13)
I | < Phone VARCHAR(24)
» PostCode VARCHAR(S) |
| Fax VARCHAR(24)
 Country ¥ ARCHAR(55) |
> | Hom ePage MEDIUMTEXT
I >
]
b_JAF SR Y
|
¥ | employeeterritories ¥
_] categories b ? EmployeelD INT{11)
CategorylD INT(11) T TerritoryID VARCHAR(20)
> Categoryiam e VARCHAR({15)
=
Description MEDIUMTEXT
» Picture LONGBLCE
| 3
| territories v

:] region
RegionID INT(11)
»RegionDescription VARCHAR({50)

TerritoryID VARCH AR{20)
2 TerritoryDescription V ARCHAR(50)

@ RegionID INT(11)
>

Primay Key

<> Foreign Key
» Attribute (Not Null)
Attribute

t Primary Key and Foreign Key

_] orderdetails ¥
¥ OrderID INT({11)

T ProductID INT {11}

> UnitPrice DECIMAL{10,4)
> Quantity SMALLINT(2)

» Discount DOUBLE(R,0)
»>

_ shipping

¥ OrderID INT({11)

T ProductID INT{11)
¥ shipvia INT(11)

Shippin gDate DATETIME
» Qantity INT(10)
>
1 shippers v

ShipperID INT(11)
» Companyam e VARCHAR(40)
»Phone VARCHAR(24)

-y
|
*

_] employees
EmployeelD INT{11)
LastMame Y ARCHAR(20)
Firsthame V ARCHAR(10)
3 Title VARCHAR(30)
TitleOfCourtesy V ARCHAR(25)
2 BirthDate DATETIME
HireDate DATETIME
Address VARCHAR(60)
City VARCHAR{15)
Region WARCHAR(15)
» Postd Code VARCHAR(10)
Country VARCHAR{15)
Hom ePhone Y ARCHAR({24)
Extension VARCHAR(4)
#Photo LONGBLOE
# Motes MEDIUMTEXT
“ReportsTo INT{11)
PhotoPath VARCHAR({255)
Salary FLOAT
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"] orders
OrderID INT{11)

% Custom erlD VARCHAR(S)

> EmployeelD IMNT{11)
OrderDate DATETIME
RequiredDate DATETIME

* Freight DECIMAL{10,4)

» ShipMame VARCHAR(40)

»ShipAddress VARCHAR(BD)
ShipGity VARCHAR{15)

» ShipRegion VARCHAR(15)
ShipPostal Code VARCHAR{10)

ShipCouniry ¥ ARCHAR(15)
>
¥
I
|
|
?

:] customers
Custom erID VARCHAR(S)

» Companyiam e VARCHAR(40)
ContactMame VARCHAR({3D)
ContactTitle ¥ ARCHAR(30)
Address VARCHAR(60)
City VARCHAR(15)
Region VARCHAR({15)

> Postal Code VARCHAR(10)

> Country VARCHAR(15)
Phone VARCHAR(24)

» Fax V ARCHAR(24)

¥
I
|
|
|
|
I
I
|
|
|
|
|
|
|
_l

"] customercustomerdemo ¥
t Custom erID VARCHAR(S)
T Custom erTypelD VARCHAR(10)

»>

] customerdemographics ¥
Custom erTypelD WARCHAR(10)
Custom erDesc MEDIUMTEXT

»>

AN 3.2 fregilassasegIutoyaldeduius
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PN Id Y 1 1 v A o o ea VA v Y &
PINNINN 3.2 L‘U‘LW]’J’E)EJ'NIﬂiﬂﬁi’Ng'mGU@iJuaLGNEIZJ‘W‘UﬁVW]’]\‘iQ’JQ?J‘UB&LEUL‘UU

Mege dmTulaninszuiunislunisaseeulladngiudeyadaduniug laedislunis

ANRUIU fesalul

3.4.1 MsunniaseaisvasgIudayaBedunus
Junszvaumslunisuaniassasiwespudeyalsduiusosnun Tngas
waneonilu Relation #n9 Faustaz Relation azUszneuse Column, Datatype, Null,
Unique, Key, Table Reference Way Default Value Feshoehe Relation 7iuanld aunse

waRlAGaNINA 3.3

Relation :: orders

Column Data Type  NULL UNIQUE Key Table Ref Defual Value
OrderiD int NO PK
CustomerlD varchar YES FK customers
EmployeelD int YES FK employees
OrderDate datetime YES
RequiredDate datetime YES
Freight decimal YES 0.0000
ShipName varchar YES
ShipAddress varchar ¥ES
ShipCity varchar YES
ShipRegion varchar YES
ShipPostalCode varchar YES
ShipCountry varchar YES

ANA 3.3 1As9a519994 Relation order

3.4.2 mswieuiigulassadnewasgrudeyaledunusiulaseasneves
aaulnlad (Mapping Rule)

Junszvaunslunisilioudisulasadiswesgudayadeduiusiu

Tassairsvosooulnlad Inewusiar  Relation vesgruteyaiedustusiumnlaunyinng

Wisuleulassasatueaulnd wazasraduseulnlad Ineidsluniseiduaudusasaldd



3.4.2.1 A5I9ERUANENUAVDY Relation

38

Junszuiunislunmsesvaeumanaut®  Binary Relation uay

Inheritance Relation vasufay Relation eaunsawtseenidunsanieg lasadl

(1) Binary Relation

n3dl Relation Mihnnsnsrvdeuiinaautfdy Binary Relation

Juagrhnisuvaadu 2 Object Property finnduiu Tuosulnlad sndiegradu  Relation

customercustomer_demo sauanastun il 3.4 Fudu Relation flegszning 2 Relation

customers kay customerdemographics lnganansaulaslusoulnlad lansnmy 3.5

Relation :: customercustomerdemo

Column Data Type NULL UNIQUE Key Table Ref
CustomerlD varchar NO PK.FK | customers
CustomerTypelD varchar NO PK.FK | customerdemographics

AN 3.4 (19819 Relation customercustomer_demo

<owl:Class rdf:about="customers"></owl:Class>

<owl:ObjectProperty rdf:about="#customers_customerdemographics ">
<rdf:type rdf:resource="owl#FunctionalProperty"/>
<rdfs:domain rdf:resource="customers"/>
<rdfs:range rdf:resource="customerdemographics'/>

</owl:ObjectProperty>

<owl:Class rdf:about="customerdemographics"></owl:Class>
<owl:ObjectProperty rdf:about="#customerdemographics_customers">
<rdf:type rdfiresource=" owl#FunctionalProperty"/>
<rdfs:domain rdf:resource="customerdemographics"/>
<rdfs:range rdf:resource="customers'/>
<owliinverseOf rdf:resource="#customers customerdemographics"/>

</owl:ObjectProperty>

AT 3.5 feg1eniswuas Binary Relation WWueeulnlad

Defual Value
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(2) Inheritance Relation
n3dl Relation  fWihnsnsaeaeuiauant@idy  Inheritance
Relation uaglsifinmantidu Binary Relation azvhnisuvandu Relation tufu Class
Ino@e Relation azidudeves Class uardlgaentidu SubClassof Tuseulvlad lng
SubClassOf fe Class 7 Reference Relation wes Relation ﬁ?u $o819LtU Relation
products_location Fail Reference Relation 13 Relation products Fanmd 3.6 ﬁﬂﬂfu%
MN15Uas Relation products location Ju Class products_location tazil SubClassOf

\Uu Class products aananamagrsnisiiasiuning 3.7

Relation :: products_location

Column Data Type NULL UNIQUE Key Table Ref Defual Value
ProductLocallD int NO PK.FK ' products
Address varchar NO
City varchar NO
PostCode varchar NO
Country varchar NO

ANl 3.6 §20E14 Relation products_location

<owl:Class rdf:about="products_location">
<rdfs:subClassOf rdf:resource="products"/>

</owl:Class>

AN 3.7 §19e19n156Uad Inheritance Relation (Wusaulnlad

(3) Normal Relation
nsdl Relation Mhmsmsraaeuliifiauad@du Binary Relation
wag Inheritance Relation azfi911 Relation ﬁ?ulﬂu Normal Relation dsagvinisuvaniu
Relation ﬁu'uvﬁu Class nedo Relation 9zilufaues Class fregrau Relation categories

AININN 3.4 FIANUNTOLARIAIBENINTRUAINININT 3.8



A9 3.8 f1e1an1suuas Normal Relation tWusaulnlad

3.4.2.2 7579ddUAMENUR Normal Attribute

Junszuviunislumsasiageuusiag  Attribute Tu Relation @1
Attribute 1oy Relation luifineuaudilu Primary Key w3e Foreign Key asfiadn Attribute
tfudu Normal Attribute uazvhnmsnsaaaouamauiRiudues Attribute feil

(1) Null

n3dlAl Normal Attribute  Hnnsszyamandidiudndy  Null
agyhmswlaadu DatatypeProperty Ima%amaa DatatypeProperty %agﬂugﬂLLU‘U
#RelationName AttributeName @9 RelationName #e%8 Relation s Attribute @
AttributeName Aodeues Attribute uaﬂmﬂﬁé’qﬁmummamﬁ’amm DatatypeProperty
fisfiude fvun Domain u Class #inssfu Relation we9 Attribute waw Range 1{u
Datatype 1w XSD Datatype 7insafiu Attribute $ee1au Relation categories 34l
Normal Attribute AifinsfivuanaautAsingn e Description uag Picture fan1wdi 3.4

wazanusandandusaulnladlasaning 3.9

<owl:Class rdf:about="categories"></owl:Class>
<owl:DatatypeProperty rdf:about="#categories.Description">
<rdfs:domain rdf:resource="categories"/>

<rdfs:range rdf:resource="8&xsd;string"/>

<owl:DatatypeProperty rdf:about="#categories.Picture">
<rdfs:domain rdf:resource="categories'/>

<rdfs:range rdf:rresource="&xsd;byte"/>

</owl:DatatypeProperty> :
</owl:DatatypeProperty> :

finouant® Null Wuseulnlad

=b.

A7 3.9 fheeennsulas Normal Attribute



(2) Not Null
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n3ei? Normal Attribute finnsseunaaudfiufinidu Not Null

wagldidu Unique agyhmsuwlaadu DatatypeProperty I%%E]GUEN DatatypeProperty ¥

a&ﬂugULL‘U‘U #RelationName . AttributeName 67'5& RelationName ﬁa%a Relation @4

Attribute & AttributeName ~ Aa%9309 Attribute  wanandanviunnuautaves

DatatypeProperty LiigiAnfe f1uun Domain tUu Class Ainsariu Relation ¥e9 Attribute,

Range Ju Datatype lu XSD Datatype #imssfiu Attribute wasiun Restricted 1Tu

minCardinality = 1 §788199u Relation region @i Normal Attribute #ifin1sriun

AuALURRINETY Ao RegionDescription #anIwil 3.10 wazanunsawUadlussulnladla

Fanmit 3.11

Relation :: region

Column Data Type  NULL UNIQUE Key Table Ref Defual Value
RegionlD int NO PK
RegionDescription varchar NO

Al 3.10 Foes Relation region

<owl:Class rdf:about="region">
<owl:Restriction>
<owl:onProperty rdf:resource="#region. RegionDescription"/>
<owl:cardinality rdf:datatype="&xsd;nonNegativelnteger">1</owl:cardinality>
</owl:Restriction>
</owl:Class>
<owl:DatatypeProperty rdf:about="#region.RegionDescription">
<rdfs:domain rdf:resource="region"/>
<rdfs:range rdf:resource="8&xsd;string"/>

</owl:DatatypeProperty>

=b.

A7 3.11 fegenisulas Normal Attribute

finauant® Not Null Wueeulnlad
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(3) Unique
n3d Normal Attribute SnsszyaniadAifisidundy  Unique
wazlidifu Not Null fheehaiu Relation customerdemographics il Normal Attribute
AnsivunauandRAfing1n A CustomerDesc fauandlunmmil 3.12 awnsavinsuuag

Wussulnladls lnefisnuazidansail

Relation :: customerdemographics

Column Data Type NULL UNIQUE Key Table Ref Defual Value
CustomerTypelD varchar NO PK
CustomerDesc mediumtext  YES YES

ATl 3.12 fege Relation customerdemographics

1. Normal Attribute 11 agulasdu DatatypeProperty Tnede
Y99 DatatypeProperty %agﬂugULL‘U‘U #RelationName AttributeName &1 RelationName

fiafe Relation a4 Attribute du AttributeName Aefievas Attribute uanaInigafmun
AvanURves DatatypeProperty Windussaluil
® 1vun Domain 18 Class 7insaiu Relation 84 Attribute
® 1%1UA Range B Datatype Tu XsD Datatype
finsafiu Attribute
® rwun Restricted WU maxCardinality = 1
2. Normal Attribute ﬁ?u azulandu ObjectProperty Tnedevas
ObjectProperty %a&ﬂu'gULLUU #RelationName.AttributeName_Ref %1 RelationName #e
30 Relation wos Attribute @y AttributeName #ede8s Attribute uanaINgafmun
AnautFnes ObjectProperty tisifindswiolui
o S1viun Domain 18 Class 7insariu Relation 84 Attribute
® wum Characteristic 1u InverseFunctionalProperty
® U Restricted WU maxCardinality = 1
Fsanunsoutas Normal Attribute Aifvunanad@idu Unique

Dueeulnladlamaning 3.13



<owl:Class rdf:about="customerdemographics">
<owl:Restriction>
<owl:onProperty rdf:resource="#customerdemographics.CustomerDesc"/>
<owl:maxCardinality rdf:datatype="8&xsd;nonNegativelnteger">1
</owl:maxCardinality>
</owl:Restriction>
<owl:Restriction>
<owl:onProperty rdf:resource="#customerdemographics.CustomerDesc_Ref "/>
<owl:maxCardinality rdf:datatype="8&xsd;nonNegativelnteger">1
</owl:maxCardinality>
</owl:Restriction>
</owl:Class>
<owl:ObjectProperty rdf:about="#customerdemographics.CustomerDesc_Ref">
<rdf:type rdfrresource="owl#InverseFunctionalProperty"/>
<rdfs:domain rdf:resource="customerdemographics"/>
</owl:ObjectProperty>
<owl:DatatypeProperty rdf:about="#customerdemographics.CustomerDesc">
<rdfs:domain rdf:resource="customerdemographics"/>
<rdfs:range rdf:resource="&xsd;string"/>

</owl:DatatypeProperty>

finauand® Unique \Wueaulnlad

=D

A 3.13 fhegranisuuas Normal Attribute

(4) Not Null wag Unique
n3d#l Normal Attribute Sn1sszyanadAifisdundy Not Null
w8z Unique fognatiu Relation categories @33 Normal Attribute ﬁﬁﬂﬂiﬁﬁﬁuﬂﬂmauﬁa
fanann Ao CategoryNO  sawanslunind  3.14 annsavhnsudanfuseulnladle

Tneiisnuasideneall
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Relation :: categories

Column Data Type NULL UNIQUE Key Table Ref Defual Value
CategorylD int NO PK
CategoryName varchar NO
Description mediumtext = YES
Picture longblob YES
CategoryNO varchar NO YES

Al 3.12 fees Relation categories

1. Normal Attribute 1u agulasiu DatatypeProperty Tnede
U949 DatatypeProperty %a&ﬂugULL‘UU #RelationName.AttributeName @3 RelationName

fioo Relation o9 Attribute du AttributeName o w03 Attribute usnaniderivun
AovanURves DatatypeProperty Windusesaluil

® 1viun Domain 18 Class 7insariu Relation 84 Attribute

® vun Range (Uu Datatype Tu XSD Datatype
finsafiu Attribute

® viuA Restricted WU Cardinality = 1

2. Normal Attribute Hu azutasdu ObjectProperty Tnedave

ObjectProperty %agﬂugmwu #RelationName.AttributeName_Ref %3 RelationName #ie
#0 Relation we4 Attribute @3 AttributeName #e Feves Attribute uenaniderivun
AuALTAYDS ObjectProperty Wisnfudasaluil

® 9iun Domain 1T Class #inseiiu Relation 489 Attribute

® fvun Characteristic 1Ju InverseFunctionalProperty

® 19U Restricted U Cardinality = 1

Feanunsoulas Normal Attribute  ifivunraaudfdu Not Null waz Unique 1du

poulnladlamanng 3.15



<owl:Class rdf:about="categories">
<owl:Restriction>
<owl:onProperty rdf:resource="#categories.CategoryNO"/>
<owl:cardinality rdf:datatype="&xsd;nonNegativelnteger">1</owl:cardinality>
</owl:Restriction>
<owl:Restriction>
<owl:onProperty rdf:resource="#categories.CategoryNO_Ref "/>
<owl:cardinality rdf:datatype="&xsd;nonNegativelnteger">1</owl:cardinality>
</owl:Restriction>
</owl:Class>
<owl:ObjectProperty rdf:about="#categories.CategoryNO Ref">
<rdf:type rdf:resource="owl#InverseFunctionalProperty"/>
<rdfs:domain rdf:resource="categories"/>
</owl:ObjectProperty>
<owl:DatatypeProperty rdf:about="#categories.CategoryNO">
<rdfs:domain rdf:resource="categories"/>
<rdfs:range rdf:resource="&xsd;string"/>

</owl:DatatypeProperty>

A 3.15 fegan1sulas Normal Attribute fiflnaasd® Not Null uag Unique

Wusaulnlad

a6

3.4.2.3 asvsoUANENUATaY Attribute Miufdsinay

[d &

Junszuiumslumsnsisgeunaautaves  Attribute MUuAd

<

#199 Tu Tu Relation AlsifauantAdu Binary Relation Taganunsautsdnunzesadily
Relation léswielud
(1) Primary Key ewilafealy Relation
n58i7 Attribute Tu Relation flinauaudfidu Primary Key e
wilwdeuazliifu Foreign Key #ageiau Relation categories #4il Attribute ﬁﬁﬂmauﬁ’a
fanann Ao CategorylD fauanslunndl 3.14 ansavhmswlanfuseulnlad lned

NUALLDYARIL
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1. Normal Attribute 1 azuUaniu DatatypeProperty Tnede
U949 DatatypeProperty %a&ﬂu'gmwu #RelationName.AttributeName @3 RelationName

Aodo Relation W09 Attribute @ AttributeName Aadeuad Attribute uananidariviun

AovanURves DatatypeProperty tisiiuRsolUl
® viun Domain tJu Class #1n53ru Relation ves Attribute

® vun Range tUu Datatype Tu XSD Datatype

finsafiu Attribute

® Restricted \Ju Cardinality = 1

2. Normal Attribute ﬁ?u azulaadu ObjectProperty Tnedevas

ObjectProperty %agﬂugmwu #RelationName.AttributeName Ref %1 RelationName #ie
#0 Relation w09 Attribute @ AttributeName Ao Feveq Attribute usnaniderivun
AuALTAYD3 ObjectProperty Wisifudasialuil

e ryun Domain 1 Class #insafiu Relation vas Attribute

® mun Characteristic 1u InverseFunctionalProperty

® wun Restricted W Cardinality = 1
Feanunsoulas Attribute AflnauandRilu Primary Key \iiegandls

ety Relation [Wussulnladlamenind 3.16

<owl:Class rdf:about="categories">
<owl:Restriction>
<owl:onProperty rdf:resource="#categories.CategorylD"/>
<owl:cardinality rdf:datatype="&xsd;nonNegativelnteger">1</owl:cardinality>
</owl:Restriction>
<owl:Restriction>
<owl:onProperty rdf:resource="#categories.CategorylD Ref "/>
<owl:cardinality rdf:datatype="&xsd;nonNegativelnteger">1</owl:cardinality>
</owl:Restriction>

</owl:Class>

A 3.16 freenansiklad Attribute Nilinauaud® Primary Key Lieanilafealu Relation

Wusaulnlad



<owl:ObjectProperty rdf:about="#categories.CategorylD Ref">
<rdf:type rdfiresource="owl#InverseFunctionalProperty"/>
<rdfs:domain rdf:resource="categories"/>

</owl:ObjectProperty>

<owl:DatatypeProperty rdf:about="#categories.CategorylD">
<rdfs:domain rdf:resource="categories"/>
<rdfs:range rdf:resource="&xsd;integer"/>

</owl:DatatypeProperty>

AN 3.16 Feenansklal Attribute MliRauauUR Primary Key Lileanitafiealy Relation

Wusaulnlad (se)

(2) Primary Key wag Foreign Key \ieanilafiealy Relation
n38if Attribute T Relation finuaudfilu Primary Key uag
Foreign Key Lﬁﬂwﬁﬂlﬁm feY1l  Relation products_location Fadl Attribute 7id
AuavAfana1 A Productlocalid fauanslunmil 3.6 aansavhnsudanduseulvilad
Tneflswazidondied
1. Normal Attribute 1 azudaaiy DatatypeProperty Tnede
Y99 DatatypeProperty %agﬂugULL‘U‘U #RelationName.AttributeName &4 RelationName
fie To Relation ve Attribute @ AttributeName o Fave Attribute wonaniideimun
AvanURves DatatypeProperty Windusselui
® 1viun Domain 18 Class 7insaiu Relation 284 Attribute
® vun Range 1Uu Datatype Tu XSD Datatype
finsafiu Attribute
® rwun Restricted WU Cardinality = 1
2. Normal Attribute 5u azulaadu ObjectProperty Tnedeves
ObjectProperty %a&ﬂu'gULLUU #RelationName.AttributeName Ref %1 RelationName @
%o Relation e Attribute @ AttributeName fle Towas Attribute usnaINidarvun
Anautnes ObjectProperty (isifndsiolui

® vuA Domain 1 Class 1m5317U Relation 984 Attribute



a8

® viun Range \Uu Class nsariu Reference Relation %84
Attribute LLazﬁmum@mamﬁ’aLﬁu allvValuesFrom

® fvun Characteristic 1Ju InverseFunctionalProperty &y

FunctionalProperty

® rwun Restricted WU Cardinality = 1
%aawmammaa Attribute ﬁ:ﬁﬂmﬁmﬁaﬁlu Primary Key gy

9

Foreign Key Lfieswiladenlu Relation Wussulnladlifnini 3.17
<owl:Class rdf:about="products location">
<rdfs:subClassOf rdf:resource="products"/>
<owl:Restriction>
<owl:onProperty rdf:resource="#products_location.ProductLocallD"/>
<owl:cardinality rdf:datatype="&xsd;nonNegativelnteger">1</owl:cardinality>
</owl:Restriction>
<owl:Restriction>
<owl:onProperty rdf:resource="#products_location.ProductLocallD Ref"/>
<owl:cardinality rdf:datatype="&xsd;nonNegativelnteger">1</owl:cardinality>

</owl:Restriction>

<owl:ObjectProperty rdf:about="#products_location.ProductLocallD_Ref">
<rdf:type rdfresource="owl#FunctionalProperty"/>
<rdf:type rdfiresource="owl#InverseFunctionalProperty"/>
<rdfs:range rdf:resource="products"/>
<rdfs:domain rdfiresource="products_location"/>
</owl:ObjectProperty>
<owl:DatatypeProperty rdf:about="#products_location.ProductLocallD">
<rdfs:domain rdf:resource="products_location"/>
<rdfs:range rdf:resource="&xsd;integer"/>

</owl:DatatypeProperty>

</owl:Class> :

=b.

A7 3.17 AI9g9N1suUa Attribute MllRaNUR Primary Key wag Foreign Key

Weaniiamedly Relation Wusaulnlad



(3) Foreign Key Tu Relation

49

n58i7 Attribute Tu Relation ﬁ@mamﬁalﬂu Foreign Key wagly

\Ju Primary Key #mogutu Relation products &l Attribute fflnauaudfnana1n fie

SupplierlD  wag CategorylD sauanslunindl  3.18 anunsavhnisulasdueeulnlad

Tneiisnuasideneall

Relation :: products

Column
ProductiD
ProductName
Supplier!D
CategorylD
QuantityPerUnit
UnitPrice
UnitsinStock
UnitsOnOrder
ReorderLevel

Discontinued

Data Type

int

varchar

int

int

varchar

decimal

smallint

smallint

smallint

bit

NULL

NO

NO

S

YES

YES

YES

YES

YES

NO

UNIQUE Key

PK

FK

FK

Table Ref

suppliers

categories

AWl 3.18 foge Relation products

Defual Value

0.0000

b'o

1. Normal Attribute 1 aguvandy ObjectProperty Tnedeve

ObjectProperty %agﬂu'gULLUU #RelationName.AttributeName Ref %1 RelationName #e

Ho Relation 84 Attribute @11 AttributeName fie @eue9 Attribute weNANES IR ILA

AovanRves ObjectProperty tisANAssialUll

® rvuA Domain 10U Class M1m5317U Relation 84 Attribute

® 1%UA Range U Class 1mseiu Reference Relation ¥849

Attribute LLﬁzﬁﬂMUﬂLﬁuﬂmamﬁa allValuesFrom lunseifi Attribute ﬁfusquﬂu Not Null

wilunsdlil Attribute tuszyidu Null azdmuaauanUfidy someValueFrom

® vum Characteristic 1Ju FunctionalProperty

® U Restricted W minCardinality = 1
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Feausautas Attribute NiaaantRdu Foreign Key uaslyly

Primary Key u Relation \useulvladlémaning 3.19

<owl:Class rdf:about="products">
<owl:Restriction>
<owl:onProperty rdf:resource="#products.SupplierlD_Ref"/>
<owl:someValuesFrom rdf:resource="SomeValuesFrom"/>
<owl:minCardinality rdf:datatype="&xsd;nonNegativelnteger">1
</owl:minCardinality>
</owl:Restriction>
<owl:Restriction>
<owl:onProperty rdf:resource="#products.CategorylD_Ref"/>
<owl:someValuesFrom rdfiresource="SomeValuesFrom"/>
<owl:minCardinality rdf:datatype="8&xsd;nonNegativelnteger">1
</owl:minCardinality>
</owl:Restriction>
</owl:Class>
<owl:ObjectProperty rdf:about="#products.SupplierlD_Ref">
<rdf:type rdf:resource="owl#FunctionalProperty"/>
<rdfs:domain rdf:resource="products"/>
<rdfs:range rdf:resource="suppliers"/>
</owl:ObjectProperty>
<owl:ObjectProperty rdf:about="#products.CategorylD Ref">
<rdf:type rdfiresource="owl#FunctionalProperty"/>
<rdfs:range rdf:resource="categories"/>
<rdfs:domain rdf:resource="products"/>

</owl:ObjectProperty>

11 Relation 1Wussulnlad

Al 3.19 fregranisulal Attribute ﬁﬁ@mamﬂ’a Foreign Key waglily Primary Key
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(4) Foreign Key wuu Inverse Reference 1u Relation
n38i7 Attribute u Relation ﬁﬂmauﬁaﬂu Foreign Key R
Reference 1U838n Relation wilswasdl Attribute w89 Relation ﬁ?uﬁ Reference 1164
Attribute FINA17 UTDANWUTAMUFUNUSULUYU many - to - many feg1uu  Relation
advance Wag Relation clear advance Fafl Attribute Wy Foreign Key Wagyinn1s
Reference fafiuuaziu Ao clr id Tu Relation advance Wuaz adv id Tu Relation
clear advance faanslunnil 3.20 uaz 3.21 auddu awnsavhnisulasiussulnlad

lnelisuasianeall

Relation :: advance

Column Data Type NULL UNIQUE Key Table Ref Defual Value
adv_id int NO PK
adv_date varchar NO
productiD int NO FK products
qty int NO
amount double NO
clr_id int NO FK clear_advance

NN 3.20 A9819 Relation advance

Relation :: clear_advance

Column Data Type NULL UNIQUE Key Table Ref Defual Value
clr_id int NO PK
clr_date datetime NO
adv_id int NO FK advance
amount double NO

AW 3.21 F29874 Relation clear advance

1. Normal Attribute 11 azuuaaduy ObjectProperty Tnedevas
ObjectProperty %a&ﬂu'gULLUU #RelationName.AttributeName Ref %1 RelationName #e
%o Relation we4 Attribute @ AttributeName #e Fawee Attribute wenandidainun

AavantRves ObjectProperty tisANAssialUll
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® wun Domain WU Class finsefiu Relation ved Attribute

® wun Range 1u Class 7insafiu Reference Relation o4
Attribute uagimuadunuat® allvaluesFrom Tunsdlil Attribute tuszyidu Not Null

wilunsdlil Attribute tuszyidu Null azdmuaauanUfidy someValueFrom
® mun Characteristic u FunctionalProperty
® wuA Restricted W minCardinality = 1

® MvuAANELTR InverseOf
Feausaulas  Attribute ﬁﬁﬂmauﬁalﬂu Foreign Key WUU Inverse Reference Tu

Relation Wuosulnladladanind 3.22

<owl:Class rdf:about="advance">
<owl:Restriction>
<owl:onProperty rdf:rresource="#advance.clr_id Ref"/>
<owl:allValuesFrom rdf:resource="AllValuesFrom"/>
<owl:minCardinality rdf:datatype="&xsd;nonNegativelnteger">1
</owl:minCardinality>
</owl:Restriction>
</owl:Class>
<owl:ObjectProperty rdf:about="#advance.clr_id Ref">
<rdf:type rdfiresource="http://www.w3.0rg/2002/07/owl#FunctionalProperty"/>
<rdfs:domain rdf:resource="advance"/>
<rdfs:range rdf:resource="clear_advance"/>
<owl:iinverseOf rdfiresource="#clear_advance.adv_id Ref"/>

</owl:ObjectProperty>

AN 3.22 freeenisiklag Attribute NliRauanU® Foreign Key wuu Inverse Reference

11 Relation Wusaulnlad



<owl:Class rdf:about="clear_advance">
<owl:Restriction>
<owl:onProperty rdf:resource="#clear_advance.adv_id Ref"/>
<owl:minCardinality rdf:datatype="&xsd;nonNegativelnteger">1
</owl:minCardinality>
<owl:allValuesFrom rdf:resource="AllValuesFrom"/>
</owl:Restriction>
</owl:Class>
<owl:ObjectProperty rdf:about="#clear_advance.adv_id Ref">
<rdfitype rdfiresource="http://www.w3.0rg/2002/07/owl#FunctionalProperty"/>
<rdfs:range rdf:resource="advance"/>
<rdfs:domain rdf:resource="clear_advance"/>
<owl:inverseOf rdf:iresource="#advance.clr_id Ref"/>

</owl:ObjectProperty>

a wa .
UAMAUUS Foreign Key LLUU Inverse Reference

q

11 Relation 1Wuaaulnlad (sio)

=b.

A 3.22 fhegranisiulad Attribute

(5) Foreign Key waz Reference 1184 Relation AuLdY
ns8i7 Attribute Tu Relation finauantfdu Foreign Key uas

Reference 1184 Relation autes wagliidu Primary Key $198191%1 Relation employees

=Y

el Attribute ilaaandRANaTY Fie ReportsTo Asanslun M 3.23 anunsavitniswuas

[

Wusaulnlad Ineilsreazidennadl
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Relation :: employees

Column Data Type  NULL UNIQUE Key Table Ref Defual Value

EmployeelD int NO PK

LastName varchar MO

FirstName varchar NO

Title varchar YES

TitleOfCourte varchar YES

BirthDate datetime YES

HireDate datetime YES

Address varchar YES

City varchar YES

Region varchar YES

PostalCode varchar YES

Country varchar YES

HomePhone varchar ¥YES

Extension varchar YES

Photo longblob YES

Notes mediumtext = NO

ReportsTo int YES FK employees
PhotoPath varchar YES

Salary float YES

Al 3.23 §egne Relation employees

1. Normal Attribute 1 azutaadu ObjectProperty Tnedave
ObjectProperty %E)gﬂugﬂl,wu #RelationName.AttributeName Ref %1 RelationName #ie
%0 Relation wes Attribute @31 AttributeName Ao Tovas Attribute usnaINISafun
AavantRves ObjectProperty \isdudaseluil
e rvun Domain 18 Class finssiu Relation ved Attribute
® fwun Range LU Class 7insafiu Reference Relation o4
Attribute wazrunluanaut® allvaluesFrom Tunsdlfi Attribute sz Not Null

wilunsdlil Attribute tuseyidu Null agdmuaauanUfdy someValueFrom
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® vium Characteristic tJu FunctionalProperty lag
TransitiveProperty
® rwun Restricted WU minCardinality = 1
Faanunsaulas Attribute ﬁﬁﬂmauﬁalﬂu Foreign Key LUy

Inverse Reference lu Relation iWusaulnladlanininig 3.24

<owl:Class rdf:about="employees">
<owl:Restriction>
<owl:onProperty rdf:resource="#employees.ReportsTo_Ref"/>
<owl:someValuesFrom rdfiresource="SomeValuesFrom"/>
<owl:minCardinality rdf:datatype="&xsd;nonNegativelnteger">1
</owl:minCardinality>
</owl:Restriction>
</owl:Class>
<owl:ObjectProperty rdf:about="#employees.ReportsTo Ref">
<rdf:type rdf:resource="owl#FunctionalProperty"/>
<rdf:type rdfiresource="owl#TransitiveProperty"/>
<rdfs:range rdf:resource="employees"/>
<rdfs:domain rdf:resource="employees"/>

</owl:ObjectProperty>

WA 3.24 FIegaNsuUad Attribute iRaNUR Foreign Key wag Reference 11189

Relation muLadly Relation Wusaulnlad

(6) Primary Key uazliild Foreign Key (Composite Key)
n3dlfl Attribute Tu Relation finuaudAiludiuvilsves Primary
Key warlifiu Foreign Key #oghatiu Relation shipping @il Attribute ﬁﬁ@mauﬁa
§anan Ao ShippingDate  sawandlunmil 325  awisavinisulasiueeulnlad

lnelisnuasideneall
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Relation :: shipping

Column Data Type NULL UNIQUE Key Table Ref Defual Value
OrderiD int NO PK.FK = orders
ProductiD int NO PK.FK  products
ShipVia int NO PK.FK  shippers
ShippingDate datetime NO PK
Qantity int NO

ANl 3.25 FeEng Relation shipping

1. Normal Attribute 11 agutaniu DatatypeProperty Iﬂﬂ%a
Y99 DatatypeProperty %agﬂug‘dLLUU #RelationName.AttributeName &4 RelationName

fie T Relation ve Attribute @ AttributeName o Fave Attribute Wonanideimun
AvanURves DatatypeProperty Winduseselui
® wun Domain 1Ju Class finseiiu Relation 283 Attribute
® viun Range 1Ju Datatype Tu XSD Datatype
finsafiu Attribute
® rwun Restricted WU minCardinality = 1
2. Normal Attribute ﬁ?u azulandu ObjectProperty Tnedeves
ObjectProperty %agﬂug‘ULL‘UU #RelationName.AttributeName Ref %1 RelationName @
%o Relation e Attribute du AttributeName fle Tow83 Attribute usnaINTdarvun
AvantRves ObjectProperty \sduaselu
® 9un Domain 1Ju Class inseiiu Relation 283 Attribute
® vun Characteristic 1Ju InverseFunctionalProperty
® U Restricted WU minCardinality = 1
Fsamnsautas Attribute MiananRdudiumiaues Primary

Key uwagladu Foreign Key Tu Relation Wuseulnladlésenini 3.26



<owl:Class rdf:about="shipping">

<owl:Restriction>
<owl:onProperty rdf:resource="#shipping.ShippingDate Ref
<owl:minCardinality rdf:datatype="&xsd;nonNegativelnteger">1
</owl:minCardinality>

</owl:Restriction>

<owl:Restriction>
<owl:onProperty rdf:resource="#shipping.ShippingDate"/>

<owl:cardinality rdf:datatype="&xsd;nonNegativelnteger ">1</owl:cardinality>

</owl:Class>

<owl:DatatypeProperty rdf:about="#shipping.ShippingDate">
<rdfs:domain rdf:resource="shipping"/>
<rdfs:range rdf:resource="&xsd;dateTime"/>

</owl:DatatypeProperty>

<owl:ObjectProperty rdf:about="#shipping.ShippingDate Ref">
<rdf:type rdfiresource="owl#InverseFunctionalProperty"/>
<rdfs:domain rdf:resource="shipping"/>

</owl:Restriction> :
</owl:ObjectProperty> :

<

AN 3.26 Freeenisilag Attribute NliRauaNURTudINnilavas Primary Key

uazlsiilu Foreign Key Tu Relation [uesulnlad

(7) Primary Key waziu Foreign Key (Composite Key)

n3dlf Attribute Tu Relation fnnuandAiludiuvilsves Primary
Key uazidu Foreign Key fhagnaitiu Relation shipping @il Attribute ﬁﬁﬂmauﬁaﬁﬂﬂén
fia OrderID, ProductiD waz ShipVia fawanslunind 3.25 anisavinsulasdueeulnlad
Tneflswaidondied

1. Normal Attribute tu azuvandu DatatypeProperty Tnede
Y99 DatatypeProperty %agﬂug‘du‘uu #RelationName AttributeName & RelationName
fie T Relation ve1 Attribute @ AttributeName o Fave Attribute wonaniidsimun

AvanURves DatatypeProperty tisiiuRsolUl
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® wun Domain WU Class finsefiu Relation ved Attribute

® mun Range tUu Datatype Tu XSD Datatype

finseiu Attribute
® viunA Restricted 1Wu minCardinality = 1
® wiuna Domain Wi Class 7inseiu Relation 994 Attribute

® 1UA Range \{Ju Class finsefiu Reference Relation wes
Attribute wagimuaduauad® allvaluesFrom Tunsdlil Attribute Tuszyidu Not Null

walunsdifl Attribute duszydu Null azAmussuaudfiidu someValueFrom

® fnun Characteristic 1Uu InverseFunctionalProperty La¥

FunctionalProperty

® rwun Restricted WU minCardinality = 1
2. Normal Attribute Hu azutasdu ObjectProperty Tnedave
ObjectProperty %agﬂugmw‘u #RelationName.AttributeName Ref %3 RelationName #ie
38 Relation e Attribute @ AttributeName Ao Tow83 Attribute usnaINTdarvus
AvauURves ObjectProperty \isFudsselui
Faanunsouvas Attribute ﬁﬁ@mauﬁalﬂuﬁawﬁwaa Primary Key wagldilu Foreign Key

Tu Relation Wuseulvladlasanind 3.27

<owl:Class rdf:about="shipping">

<owl:Restriction>
<owl:onProperty rdf:resource="#shipping.OrderlD_Ref"/>
<owl:allValuesFrom rdf:resource="AllValuesFrom"/>
<owl:minCardinality rdf:datatype="8&xsd;nonNegativelnteger">1
</owl:minCardinality>

</owl:Restriction>

<owl:Restriction>
<owl:onProperty rdf:resource="#shipping. ProductID_Ref"/>

<owl:allValuesFrom rdf:resource="AllValuesFrom"/>

A7 3.27 feganiswlas Attribute iflaauanURidudiunilaves Primary Key

wazt¥u Foreign Key lu Relation \Wusaulnlad



<owl:minCardinality rdf:datatype="&xsd;nonNegativelnteger">1
</owl:minCardinality>
</owl:Restriction>
<owl:Restriction>
<owl:onProperty rdf:resource="#shipping.ShipVia_Ref"/>
<owl:allValuesFrom rdf:resource="AllValuesFrom"/>
<owl:minCardinality rdf:datatype="&xsd;nonNegativelnteger'>1
</owl:minCardinality>
</owl:Restriction>
</owl:Class>
<owl:ObjectProperty rdf:about="#shipping.OrderlD_Ref">
<rdf:type rdf:resource="owl#FunctionalProperty"/>
<rdf:type rdf:resource="owl#InverseFunctionalProperty"/>
<rdfs:range rdf:resource="orders"/>
<rdfs:domain rdf:resource="shipping"/>
</owl:ObjectProperty>
<owl:ObjectProperty rdf:about="#shipping.ProductID_Ref">
<rdf:type rdf:resource="owl#FunctionalProperty"/>
<rdf:type rdfiresource="owl#InverseFunctionalProperty"/>
<rdfs:range rdf:resource="products"/>
<rdfs:domain rdf:resource="shipping"/>
</owl:ObjectProperty>
<owl:ObjectProperty rdf:about="#shipping.ShipVia Ref">
<rdf:type rdfiresource="owl#FunctionalProperty"/>
<rdf:type rdfiresource="owl#InverseFunctionalProperty"/>
<rdfs:range rdf:resource="shippers"/>
<rdfs:domain rdf:resource="shipping"/>

</owl:ObjectProperty>

A7 3.27 feganiswlas Attribute TiflguantRidudiunilaves Primary Key

wazilu Foreign Key lu Relation \useulvlad (se)



<owl:DatatypeProperty rdf:about="#shipping.OrderID">
<rdfs:domain rdf:resource="shipping"/>
<rdfs:range rdf:resource="&xsd;integer"/>
</owl:DatatypeProperty>
<owl:DatatypeProperty rdf:about="#shipping.ProductID">
<rdfs:domain rdf:resource="shipping"/>
<rdfs:range rdf:resource="8&xsd;integer"/>
</owl:DatatypeProperty>
<owl:DatatypeProperty rdf:about="#shipping.ShipVia">
<rdfs:domain rdf:resource="shipping"/>

<rdfs:range rdf:resource="&xsd;integer"/>

</owl:DatatypeProperty>

AT 3.27 fMpgansuias Attribute MflnaaudRludunilaves Primary Key

wazidu Foreign Key Tu Relation \Wuseulnlad (se)

3.4.2.4 A58 UANGURULY Attribute Tu Relation
Hunszurunislunisesiageuaisusu (Default Value) vasusay
Attribute Tu Relation 81 Attribute TafiA1 Default Value azulaadu hasvalue Tu
soulnlad Favsdlduviifuen  Default Value §he8199u Relation orderdetails 34
Attribute #ifie Default Value #e UnitPrice, Quantity wa Discount fiauanslunmil 3.28

Tasanunsanvandusaulnladlamnining 3.29

Relation :: orderdetails

Column Data Type NULL UNIQUE Key Table Ref Defual Value
OrderlD int NO PK.FK ' orders
ProductiD int NO PK.FK  products
UnitPrice decimal NO 0.0000
Quantity smallint NO
Discount double NO 0

A 3.28 fegns Relation orderdetails



<owl:Class rdf:about="orderdetails">
<owl:Restriction>
<owl:onProperty rdf:resource="#orderdetails.UnitPrice"/>
<owl:hasValue rdf:datatype="8&xsd;string">0.0000</owl:hasValue>
</owl:Restriction>
<owl:Restriction>
<owl:onProperty rdf:resource="#orderdetails.Quantity"/>
<owl:hasValue rdf:datatype="&xsd;string">1</owl:hasValue>
</owl:Restriction>
<owl:Restriction>
<owl:onProperty rdf:resource="#orderdetails.Discount"/>
<owl:hasValue rdf:datatype="&xsd;string">0</owl:hasValue>
</owl:Restriction>

</owl:Class>

AW 3.29 fpgranisuiag Attribute fidn Default Value lu Relation [usoulvlad

3.4.2.5 tayalugudoyaidedunus
1 = v a v <@ 1 .
Junszviunistumsisteyandaivluusiae  Relation o9
grudeyaideduiud azulaadu Individual Tuseulvlad duwanslunmi 3.30 Wudeds

foyalu Relation region wazn1mil 3.31 Wusheginisulastuesulnlad

Relation :: region

RegionlD RegionDescription
1 Eastern
2 Westerns
3 Morthern
4 Southern

A9 3.30 Freg1eteyalu Relation region



<owl:NamedIndividual rdf:about="2">

<rdf:type rdf:resource="region"/>

<pl:region.RegionDescription

</owl:NamedIndividual>

<pl:region.RegionID rdf:datatype="&xsd;string">2</p1:region.RegionID>

rdf:datatype="&xsd;string">Westerns</p1:region.RegionDescription>

A 331 segnmsulastoyaluseulvlad

3.4.2.6 agusmslumsulasaingrudeyaddunusilussulnlag

aa 1% A U o & & aay v
nIBnstunisulasnngudeyadeduiusiduesulnladnle

Paualudnedu ansanveeantondy 2 dw fe dunl 1 azduisnislunisuuasann

o

NuTenounth wavdui 2 azduisnisiauddedliinaueiiniy Feanunsoaguisnisi

Talun1suUaInms199 3.2 Lag 3.3 suaInu

M1597 3.2 asuIsnsnldlunisudasainauidunounti

grudoyaidedunus

aaulnlag

1 Normal Relation

Class

i vuanuaudRdy Null

2 | Binary Relation Convert 18 2 Object Property finnfui
3 Inheritance Relation SubClassOf
a4 Normal Attribute DatatypeProperty

® Domain : Class 195401 Relation
Y9 Attribute

® Range : Datatype Tu Xsb Datatype

Amsanu Attribute

5 | Attribute fiflgauasdAidu

Foreign Key

ObjectProperty

® Domain : Class 195401 Relation
Y94 Attribute

® Range : Class 133U Reference Relation

U9 Attribute

Individual
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M13199 3.3 agUisnisluntsudasianddeillaiiaveiiudy

au | goudeya aaulnlad Uaf

LIFUNUS

1 | Normal DatatypeProperty Jumsimuanaauifves
Attribute 7 ® Domain : Class Fieseiu Property Tiinseiu Attribute Aa
invun Relation w84 Attribute ® minCardinality = 1 i
GRIGHI ® Range : Datatype i XSD MAUATIVLADINIUIU
u Not Datatype 7insafiu Attribute am%ﬂaemﬁaaﬁqwﬁa 1
N ® minCardinality = 1

2 Normal 1. DatatypeProperty

Attribute 9
ANRUA
AnANUR

W Unique

® Domain : Class finsafiu
Relation ¥84 Attribute
® Range : Datatype Tu XsD
Datatype 7insafiu Attribute
® maxCardinality = 1
2. ObjectProperty
® Domain : Class finsafiu
Relation w83 Attribute
® Range : Class finsafu
Reference Relation U84
Attribute

® |nverseFunctionalProperty

® maxCardinality = 1

Junsimunauauifves
Property inssiu Attribute @
® maxCardinality = 1 i

vuaindoyadedliddou

Y]

nu

® |nverseFunctionalProperty
\lauanin Property
Subject LgALAEY 1IN
Subject #auA1 TTUUY
auIUlAgdRlUTRAIN Subject

WwiatuAe Subject Wiy
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13799 3.3 agUIsnistunisudasianddedlminausiiugy (sa)

aiu | goudeya aaulnlad Jon
LBIFUNUS
3 | Normal 1. DatatypeProperty unmsivuanaauifves
Attribute 7 ® Domain : Class Fieseiu Property Tvinseiu Attribute fe
invun Relation 984 Attribute ® Cardinality = 1 Wertvuain
AOUANTR ® Range : Datatype Tu XSD RNE RV VR L NG
{fu Unique Datatype finssifu Attribute ﬁﬁl@ﬁa L upzdeyadesll
ey ® (Cardinality = 1 Drdfouriy
Not Null 2. ObjectProperty ® InverseFunctionalProperty
® Domain : Class i3y ivent Property
Relation 184 Attribute Subject LgIALALY DIUINT
® Range: Class grsariu Subject a18A1 IEUUY
NP v, ¢ N auIUlAgdRludRAI Subject
AR wEuRe Subject ey
® |nverseFunctionalProperty
® Cardinality = 1
4 | Attribute 7i | 1. DatatypeProperty Dunsimunruauifves

AGRIGHG
Hu
Primary
Key LiNe)

PR

® Domain : Class finsafiu
Relation ¥83 Attribute

® Range : Datatype Tu XSD
Datatype 7insaiiu Attribute

® Cardinality =1

2. ObjectProperty

® Domain : Class 7insafiu
Relation ¥84 Attribute

® Range : Class finssfiu
Reference Relation ¥4
Attribute

® |nverseFunctionalProperty

® Cardinality = 1

Property Tinssiu Attribute fg

® Cardinality = 1 wiafvuai

£

fe9dlInuUIUENITNDE 19T DY

=b

gnfe 1 uazdayadaslyl

o (%

19UNU

€

S5

® |nverseFunctionalProperty
\fiouenin Property &
Subject LEALAYY 1IN
Subject #a8A1 TTUUIL
auInulaugnludAd Subject

Waniufe Subject 1RyINU
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1399 3.3 agunglunisuvasnauddeilidnauemuiy (o)

s v = Y A
aiu | goudeya 2aulnlad Jof
WBIFUNUS
5 | Attribute

GGG
WHu

Primary

Key Ly
Foreign Key
Wil

a
191!

1. DatatypeProperty

® Domain : Class 1959nU

Relation 984 Attribute

® Range : Datatype Tu XSD

Datatype 7insafiu Attribute

® (Cardinality = 1

2. ObjectProperty
® Domain : Class finssfiu

Relation 984 Attribute

® Range : Class M1n33riU
Reference Relation 984

Attribute
® |nverseFunctionalProperty
® FunctionalProperty

® (Cardinality =1

Wunsimuaanaudfives

Property 153U Attribute @

® Cardinality = 1 iefviuain

A09NUIUELNTNRY DY
figde 1 uazdoyadoslyl
Yrgounu

® |nverseFunctionalProperty
\fiauanin Property &
Subject tigaALAEY DN
Subject ®a18A1 TEUUIL
auUlagdnlugAIN Subject
wiauRe Subject WHenfy
(759U Primary Key)

® FunctionalProperty \iaven
11 Property il Object laliias
AAEn #nd Object wauAn
JEUUAzaULULAg SRR
Object wiantiuAe Object

RENU (A9AU Foreign Key)
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1399 3.3 agunglunisuvasnauddeilidnauemuiy (o)

aiu | goudeya aaulnlad Jon
LBIFUNUS
6 | Attribute #1 | ObjectProperty Wunsimuaanaudfives
GGG ® Domain : Class 75984 Property 153U Attribute @
Foreign Key Relation 984 Attribute ® minCardinality = 1 iie
Wag Inverse | @ Range : Class finseu MAUATIVLADINIUIU
Reference Reference Relation 994 am%na&hqﬁaaﬁqmﬁa 1
Attribute ® FunctionalProperty \iouen
® FunctionalProperty 11 Property il Object laLiigs
® minCardinality = 1 ALY 1Nl Object MA1EAN
o et izuuazaqmwyimaé’miuﬁadﬁ
Object aniiume Object
e (n59iU Foreign Key)
® |nverseOf Lﬁlaizqﬂ’l
Property 2 Object @138
Inverse Yayasyninaiule
7 | Attribute 71 | ObjectProperty Junmsimunnaaudfives

GGG
Hu Foreign
Key uag
Reference
11649
Relation

AU

® Domain : Class 1n59nU

Relation 984 Attribute

® Range : Class M1A53AU
Reference Relation 984

Attribute
® FunctionalProperty
® TransitiveProperty

® minCardinality = 1

Property T9inssiu Attribute 9
® minCardinality = 1 e

AMUUAINILABILINUIY

an' =

A1NTNBY1IUNANRAD 1

q

® FunctionalProperty wiaven
11 Property il Object laLiies
ANLAYY 1nd Object wanaAl
sruvIreusnulagdnlugiFdn
Object wiantuite Object
Weariu (M59iU Foreign Key)

® TransitiveProperty \iaven
11 Property faaaudanisau
on Jeazelunisoyu

v ¢

NAaNT
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1399 3.3 agunglunisuvasnauddeilidnauemuiy (o)

s v = Y A
aiu | goudeya 2aulnlad Jof
WBIFUNUS
8 | Attribute 91 | 1. DatatypeProperty unmsivuanaauifves

GGG
WHu
Primary
Key
(Composite

Key)

® Domain : Class 7insaiu
Relation ¥83 Attribute

® Range : Datatype Tu XSD
Datatype 7insafiu Attribute

® minCardinality = 1

2. ObjectProperty

® Domain : Class 7insafiu

Relation w83 Attribute

® Range : Class MIn%3riU
Reference Relation 984

Attribute
® |nverseFunctionalProperty

® minCardinality = 1

Property 153U Attribute @
® minCardinality = 1 e

AMUUAINILABILINUIY

=i 2

A1NTNBL1URYNENAD 1

q

® |nverseFunctionalProperty
\iauanin Property
Subject LgaALAEY E1INi]
Subject #auA1 TTUUY
aulUlAgdRluTRAI Subject
wiantuAe Subject e

(73591 Primary Key)
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1399 3.3 agunglunisuvasnauddeilidnauemuiy (o)

aiu | goudeya aaulnlad Jon
LBIFUNUS
9 | Attribute 71 | 1. DatatypeProperty unmsivuanaauifves
GGG ® Domain : Class 75984 Property 153U Attribute @
& P
wWu Relation ¥84 Attribute ® minCardinality = 1 tW®
Primary ® Range : Datatype Tu XSD MAUATIVLADINIUIU
Key uay Datatype finsaifu Attribute am%na&hqﬁaaﬁqmﬁa 1
Foreign Key ® minCardinality = 1 ® |nverseFunctionalProperty
(Composite 2. ObjectProperty WieuanIn Property i
Key) ® Domain - Class fassiu Subject WeeANAEY DMING
Relation v89 Attribute Subject #a18AN STUUIY
® Range : Class s ai‘gmlﬂmaamiuumw Subject
Reference Relation ¥84 \gRangin Siplect] ey
At Bensafunmantd Primary
: Key
® |nverseFunctionalProperty .
, ® FunctionalProperty Liauan
® FunctionalProperty L 4
91 Property Uil Object 19
® minCardinality = 1 L w3 -
WE9ALALR ¥INd Object
VAEAN STUUITRUINULAY
PRluLIRI1 Object WWantumD
Object Wiy Femsariu
AuENUR Foreign Key
10 | Attribute 71 | hasValue Junssmuaesuiuliiiu
AU poulnlad
Default

Value
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3.5 MIIANANITNAADI

3.5.1 InUszAnSam
Jayanldlunisvaaeu agldgudeyarenisyevigdun uinnisnagey
mauvasangiudeyaidsduiudilueeulnlad lnefosaivan 17 anseailassasns

wanenei 1ne3slunTinnan1snaaes 8938 IRNTNUINANGNABINLNYH1RY NlA

v
v

Yausluauised

A3 3.4 91’15’1\‘1LL?WNﬁ\lﬁﬂ’ﬁ‘V]ﬂﬁ@‘Uﬁﬁ’]LLUﬂWWNﬂ@:NﬁﬁNaﬂ’]SV}@ﬁ@UL‘ld]‘u‘U’Jﬂ

wazNan1saaauuay

Condition as determined by Gold standard
positive negative
Positive
True positive False positive
Positive predictive value
Test (TP) (FP)
or Precision
outcome
False negative True negative Negative
Negative
(FN) (TN) predictive value
Specificity
Sensitivity or
(or its complement, Accuracy
Recall
Fall-Out)

UM 910 “N1suenAIndIsnesatededisun wivewuudnlulf,” lng g

Beudensd, 2556, u. 72.

NAITN 3.4 namsviedeuaziUseaniduasinguliun  nguusn fie
wansnaasuiiuuan (Positive) sanenrmiinmsudasiieugndesmung uaznguiiaes Ao
wansnaaeuiduay  (Negative) mneaarinsudaslsigniiosnang dslumsnsaglss
ALANE A

True Positive = szuuanunsasUaslagndesuazuyedulaslagnees

False Positive = syuuaninsawlaslagnieusuywdliaunsaudadla

True Negative = szuukazayudldlansawlaslagnies
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False Negative = syuuldanunsaudastligniesusiuyudanunsautadle

Ingrildinnnugnsesfie Recall Wunismeianuudug1vesssuung

v a o o & IS
wlasnguteyadeduiusilueaulnlad

Number of True Prositive

Recall = e -
b Number of True Prositive + Number of False Negative

Tunsnaesinadld andufneunadnsvosssuunisuasningutoya
Feduiudidueaulnlad TnerSouiiisuiuamudianmsauadlsgniiaans (True Positive
waz False Negative) it

3.5.2 Jaaunanala
3.5.2.1 wseslaftldlunssuradeya
ool innalunuide aslfidunuuasunuauiwelaly
nsléfaruszuu deivianua 3 poudsd
pouil 1 udeyadiusvosidrsiunsmaass loun e g
TEAUNSANY 07BN suvlany Ussaunisallunisving denudmenugiuteyaid
duusvielil wazlianuiniuesulnlagnselyl

~ < [ (%} = [ 1
AOUN 2 1WUNTInsEauAUNIalalunIsitaussuy  1n8agLUs

seaumnuianaladu 5 seeu sail

aufianelalusziusnniian sefuaziuy 5
Aunanelaluseiuin sEAuAsUL q
Aufanalalusiuldiunans sEAuATLULY 3
AuRanelaluseautey STAUATLLUU 2
AuRanelaluseiutesuIn SEAUATLUY 1

moudl 3 Wumauuamedaneiudyminulasdelausiuy
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Tun1933e Reladntunisifiusivsudeyalagliuuvasuay

Juasesdielumsiiusiusindeys Inedideuanwuuasuanuliiuyamafifanuslus

udeya lasunsfinwvisernumemumalulagansauna viieluaiviiiigivesiu

MIAUgINTaNa 310U 100 Y waslasuluuaeunIunduiaiun 72 40

3.5.2.3 myaaszndoya

moudl 1 wuuasunuingdiuteyadiumvedidnsiunsnaaes

AaTzvtoyalagn1suaniasAudLagA sy

Mol 2 wuudeunufgiuAuianelaveldusruy
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Aasgvideyalagmaade (X) vasszauauianelanarandetuuninggiu ( SD.) 91Nty

P lUmanadenluisauisuiunmuuall walklannununenal

WnaslunsulanunevesAIRiy

ATLUULAAYTENING 4.51 — 5.00
ATLUULAYTENING  3.51 — 4.50
ATLUULAAYTENING  2.51 — 3.50

ATLUULAAYTENING  1.51 — 2.50

LUAAINUNLIEIN
LUAAINUMLNEIN
LUAAIUMLIEIN

LUAAINUMLNEIN

a
NINVEA
170
Y1unang

I8

ATWULLAALTEVNINN 1.00 - 1.50 wlamnuvuned  deeiign

Aauil 3 wuvdsuanefulymnnuLazUlEuaugdUY 91

A99N1TOTUNELAULAL

3.5.2.4 aaanidluuise

a ¢ v A v o w ~
mi%Lﬂi’]%%‘ﬂayjaﬂlm’mLL‘U‘UE!@‘UimJ ‘Uguqm@%aﬂiqUiju‘lmﬂ

(%

a v

Usz1nanani85euunauiimes tneld Excel unlalunismuiandsans tnalyans

sasialuil

nmyaszviveyaUewiuagldnisuaniasniud (- Frequency Distribution) uagAnSesay

(Percentage) Awade (X) wavdudssuuunsgiu (SD.)



72

uni 4

NaN1528LazaNUs1gNa

Tuunilagna1fiadsmmeaes kan1svaaes wazUseavaainlunisviauves
JEUUNaseeUMlagang uteyaidaduius wuuUSuwatld sautamsiaseiay
1 c & & = v A e = % o
uwanansvealesiduinuitanelaveldiussuu iefnwanuianelavesyldanunise

SYUU
4.1 35n151Na049

nsnasadlusmiAdeilfhgudoyaieatunmstonsaud duazeglusuuuy
vosgruteyalsduiug lnegrudeyaazusznaulumememssiiilassaiisunnsnaiiu
f1uau 17 a3 fwanslunmil 3.2 mﬂﬁ?uﬁﬂgwu%’azgammfu L%”]gisﬁu’umaumil,t,ﬂauﬁu
poulnlad Tnedumnnisliszuuninadossetugiutous mmiuasdigiunoureans
nrvaeulassadsvesgutoyadeduius Tnsuyudasduiinnisnsaasy evinnns
psrrFpUBuSesud wigiuneuvesmaasngudeyadeduiudidueeulvlad
Tneldng Alsaueluund 3 Fslutuneud szuvazrhmsiasauiaslesiadnwomiss
Tugrudeyaidedinius Wisuidieuiulassaieidgueandinseiuesulnlad wdvinsudas
Hulassadavosesulnlad mniuasidrgtuneuresmsuiuusisosulnladiiasisliainssuy
Tneludupoutalduywdduiusuuilaairsweseoulnlad Wevhnmsusuusidaseadng
voseaulnladiFouiosuda asingdunougrinefeduneuvesnsairaiuooulviad Tnsas

=

aglugunuures OWL Fiunauilszuuazilugasieeulvlad wazgldsussuuausaduiin

(%
a

poulnladasaladulndionas Cowl) Inedsnisvmassanuisanuseanidy 4 Tunau sail

4.1.1 naPeusagrudoyaisduiug
Hudunoursmadeusegrudoyadeduius Inedldnussuudosiings
¥y IP w8s Server, Port, Username, Password Uag Schema Plddmsunsidouse
g1ufioya udwiinisna Connected Mntiussuuazrhmadeusegiudoya fuanafioeng

d' ! £ =
mmjamagmﬁuagﬂumwm 4.1
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Connect Database

Server | localhost Port | 3306

Username | root Password root

Schema northwind_er M

AN 4.1 MIlYouregIUUBLATIFUNUS

4.1.2 msasivgaulasaiiswasgrudayalBedunus
Huiuneuvesmansivaeulassadrsvesgrudeyaideduiug Tnsssuuay
yhnsuandlassaienaeiaualugutoyailihnindonse sufuansdeyarie 7
Faufulugrudeya Mndulildnussuvasshnsnsnaeulanaiosgudoya dovins
n3mdpuUTesuda in1snaty Next 9iniussuvagyinmsuwdaddasad uaedoyely
gudeyadeduiusifulasaie  uazdoyalu eeulvlad nelingilsminaueluumi 3

AILAASLUNING 4.2 WaznINg 4.3

Relational Database ‘ ‘

Relation :: region [view data ]
Column Data Type NULL UNIQUE Key Table Ref Defual Value
RegionlD int NO PK
RegionDescription varchar NO

AN 4.2 SPUULERILATIAT19INT 19 region Tugnutayaideduius

Relation :: region

RegionID RegionDescription
1 Eastern
2 Westerns
3 Morthern
4 Southern

a v Ao [ .
AN 4.3 3$‘UULLE‘1@\‘]“U@H@WQ®Lﬂ‘UI‘LJG’]’ﬁ'N region
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4.1.3 nsuTuusislaseaievesaaulnlad

Huduneufigliaussuuhnsrmaaouiasy fuusdlasadsnes
poulnlad nevdannilssuvainetumnlaedolui@ Sediseandoadsdl

4.1.3.1 M3U5uuss Class uazpaautAves Class

flduszuvaninsafiamioan Class saufsnuanifves Class Tu

ooulnladld Tnsauautfives Class Mianansnuiuusdld Ao Equivalent To, SubClassOf
Wwas Disjoint With @reghaiu Msusuuss Class advance dsarniduszuulyllaans
AuautAlaaeliiu Class advance fauanslunmdl 4.4 usgldnuszuuaansaysuuss
AuALUR Equivalent To luRuautfwiniu Class categories wazillu SubClassOf was

Class clear advance AsuanslunIng 4.5

22 Ontology Next » Class :: advance

=-OWL:Thing Description

, : * EquivalentTo €
i-categories

§----c|ear_advance » SubClassOf €
§----customerdemographics

customers * Disjoint With €

Before
AN 4.4 Feg1anaunIsUSULUasU Class advance

©f Ontology Next» | Class :: advance
5-OWL:Thing Description
categories

5 s Equivalent To €
=-clear_advance

~advance o categories

t-customerdemographics

; s SubClassof €
~-CUstomers
o clear_advance
=employees

L-orderdetails
: = Disjoint With €

After
NN 4.5 fsgranasnisusulasu Class advance
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4.1.3.2 nM5UTuuss DatatypeProperty wazAMaNUAvaY

DatatypeProperty

;ﬂ%’muizuuamwaalﬂuﬁaam DatatypeProperty $3uf9RniauUR
v84 DatatypeProperty lusoulnladls lnsanantfves  DatatypeProperty flansnse
USuussly @@ Domain, XSD Datatype wa Restricted Cardinality #9819t nsUSulss
DatatypeProperty #advance.adv_date %ﬁﬁ]’lmamwﬂﬁa%ﬁa@mamﬁa Domain & Class
U advance, XSD Datatype 8u XSD:STRING LLaﬂﬂ@Tﬁmummauﬁ'ﬁ Restricted
Cardinality 1#ffu DatatypeProperty #advance.adv date fauanslunind 4.6 woir e
syuUaInsaLia Class customers lifuniast® Domain #3eldgu XSD Datatype Ly
XSD:DATE_TIME ﬁ‘%amﬁ]%lﬁu@mauﬁa Restricted Cardinality 11 minCardinality Tsiu

DatatypeProperty #advance.adv_date Fauanslunnd 4.7

42 Ontology next» | Datatype Property :: #advance.adv_date
#-OWL:Thing Description Restricted Cardinality
=-Property * Domains @

minCardinality

é--Datatype Property o advance maxCardinality
§----#advance.adv_id

e XSD Datatype €@

#advance.adv_date

#advance.qty o XSD:STRING

#advance.amount

Before

A 4.6 Fregenoun1sUSuLAeY DatatypeProperty #advance.adv date

28 Ontology next» | Datatype Property :: #advance.adv_date
=W Thing Description Restricted Cardinality
=-Property * Domains @

# minCardinality

=-Datatype Property o advance
maxCardinality

o s ;
:  -#advance.adv_id o customers

advance.adv_date

advance.qty * ¥5D Datatype €

; #advance.amount o XSD:DATE TIME

After
AN 4.7 fe81andin1sUSuLUAsY DatatypeProperty #advance.adv date



76

4.1.3.3 n15USuuss ObjectProperty uasAnENUAYBY ObjectProperty
Q‘L%’muszwmmmﬂm‘%aa@ ObjectProperty T3uflaAaUUR

989 ObjectProperty lusoulnladle lnennaudfves ObjectProperty FanunsauSunssle
A Domain, Range, Equivalent To, SubProperty Of, Inverse Of, Disjoint With, Restricted
Cardinality e  Characteristics fDYLIU N15UTULAY ObjectProperty
#shipping.ShipVia_Ref %qmﬂLamwulé’a%mawwamauﬁa Domain il Class 1Ju
shipping, Range Uu Class shippers, Restricted Cardinality 1 minCardinality tJu 1
waz Characteristics \Uu  Functional ag Inverse Functional oy ObjectProperty
#shipping.ShipVia Ref #auandlunmil 4.8 LLd;ﬁ%awuizUUﬁﬁmsﬂLﬁm Class advance
Iifupnuaud®  Range vidaufin Equivalent To vlu #advance.adv id Ref w3aildsu
AALUR Characteristics U Inverse  Functional, Transitive uaz Symmetric Ty

ObjectProperty #shipping.ShipVia_Ref Fauanslunnd 4.9

b it Next»  Object Property :: #shipping.ShipVia_Ref

=-OWL:Thing
Description Restricted Cardinality :

E--P.roperty * Domains @ ¥ minCardinality |1
Datatype Property —
: o shipping N
&-Object Property maxCardinality
i-#region.Region|D_Ref * Range @ Char S,
aracteristics :
-#shippers.shipper|D_Ref o shippers (AllValuesFrom)
; @ oot
~#shipping.OrderiD_Ref Uhctigsizy
i-#shipping.ProductiD_Ref * EquivalentTo @ “ Inverse function
L. #shipping.ShipVia_Ref Transitive
: * subProperty Of €
-#shipping.ShippingDate_Ref Symmetric
i-#suppliers.SupplierlD_Ref = Inverse OFf € Asymmetric
L#territories. TerritorylD_Ref -
i - Reflexive
. * Disjoint With @
-#territories.RegionlD_Ref Irreflexive

Before

AT 4.8 Feghenoun1susulAsn ObjectProperty #shipping.ShipVia Ref



%2 Ontology Next »

=-OWL:Thing

=-Property
--Datatype Property
E-Object Property

i-#region.RegionID_Ref

+#shippers.ShipperlD_Ref

: shipping.Order|D_Ref
shipping.ProductlD_Ref
shipping.ShipVia_Ref
shipping.ShippingDate_Ref
+#suppliers.supplierlD_Ref
i-#territories. Territory|D_Ref

i-#territories.Region|D_Ref

7l

Object Property :: #shipping.ShipVia_Ref

Description

* Domains @

o shipping

* Range €
o shippers (AllvaluesFrom)

o advance (SomeValuesFrom)

* EquivalentTo @

o #advance.adv_id_Ref
= SubProperty Of €
* Inverse Of €

* Disjoint With €

After

Restricted Cardinality :

¥l minCardinality |1

maxCardinality

Characteristics :

Functional

¥/ Inverse function

¢ Transitive

¥ Symmetric
Asymmetric
Reflexive

Irreflexive

Al 4.9 fegrmdnsuudey ObjectProperty #shipping.ShipVia Ref

dl % o U 1 v a a v v v
Wegldauszuuinisusuwsidlassasnsvessaulnlagiseusasum ing

Ut Next fawansluninit 4.10 iiveidrgiuneuveinisaislndosulnlad

A9 4.10 n15nada Next titeidg

&8 Ontology Next »
=-OWL:Thing 5
--advance
%----categori es

i~clear_advance

--customerdemographics

4.1.4 n1sas19eaulnlag

(%
[y

YU

paunaly

Juduneuiiszuvazinnsaisesulnlad lnevzeglugunuures OWL &3

dlduszuvansaduiinesulnlagnasield eenunlulndionans (

Download fauanslunni 4.11

owl) Tnenafivs
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Generate Ontology

OWL Ontology

e

<owl:0ObjectProperty rdf:about="#advance.clr_id_Ref">
=rdf:type rdfiresource="http://www.w3.0rg/2002/07/owl#FunctionalProperty" /=
<rdfs:domain rdfiresource="advance"/>
=rdfs:range rdf:resource="clear_advance"/>
=owl;inverseOf=
<rdf:Description=
=owlinverseOf rdfiresource="#clear_advance.adv_id_Ref"/=
</rdf:Description=
=fowliinverseOf>
=fowl:ObjectProperty=

=l-- #advance.productiD_Ref —=

<owl:0ObjectProperty rdf:about="#advance.productiD_Ref">
<rdfitype rdfiresource="http://www.w3.0rg/2002/07/owl#FunctionalProperty"/=
=rdfs:domain rdf:resource="advance"/>
=rdfs:range rdf:resource="products"/>
<owl:inverseOf=
<rdf:Description=
=owl:inverseOf rdfiresource=""/=>
=/rdf:Description=
=/owl:inverseOf=
<fowl:ObjectProperty=

N9 4.11 fegeeaulnlagiegluguwuuves OWL
4.2 NaN1TMIAARILAZUITEANSAINNITTINNIUYBITEUY

nan1sneaestun1sulasnngudeyadeduiusiluseulnlad vesgiudeya
nsenuAu asfunaniswasiilinnszuy Searlifinsusuudafnduanglfnuszuy
Wisuidieuiunanisuvasilénuyed 3 Duf Bemauasiivszaunmsaiiamsy
gudeyauares ulnlad 1wy 5 viu Taslunsudasesdulunungilsinausluuni 3
fman1sudawmssnung szldnzuulu 1 uidwanisuladkinsamung sxldazuuuiu 0

Feau1sananINanIswlaslananns1en 4.1
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e . aaulnlag
nnN1suUas FUTaYATITUNUS y
ITUY AU
1. Normal Relation 17 15 15
2. Binary Relation 2 2 2
3. Inheritance Relation 1 1 1
4. Normal Attribute
.. K, 51 51 51
nnnuaAnEuUALUY Null
5. Normal Attribute ﬁﬁ’mu@ﬂmamﬁa
4 25 25 25
Wi Not Null
6. Normal Attribute fifvuagnas
) 1 1 1
WU Unique
7. Normal Attribute fifvuagaasF
J; 1 1
Ju Unique e Not Null
8. Attribute MananTRdy
A 12 12 12
Primary Key LWgIVUaLme"
9. Attribute ﬁﬁ@mauﬁalﬂu Primary
. 1 1 1
Key Way Foreign Key Lilganilaifg?
10. Attribute AifigasautiAdu
8 8 8
Foreign Key
11. Attribute ﬁﬁ@mauﬁa Foreign Key
2 2 2
ke Inverse Reference
12. Attribute ﬁﬁﬂmauﬁalﬂu Foreign
Key i@y Reference 311/ 1 1 1
Relation nuleq
13. Attribute AifinasauiAdu
1 1 1
Primary Key (Composite Key)
1. Attribute Tisinauau TRy
Primary Key gy 5 5 5
Foreign Key (Composite Key)
15. Attribute #irviun Default Value 9 9 9
374 137 135 135
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PNETNN 4.1 laiszuvanansaudadlagniesmiung 9w 135 aAvlkuu
wazayudaansanUaslagnaeemung Wi 135 Azkul WetNan1IVAaeeilau
AuuUsEansnmn1siniauesssuy agldan Recall winiu 1 viseAnilufosay 100 &

! v v Ay Yoo a & v
ﬁﬂJ']EJﬂ'J'WlI'J'ﬁBUUﬂ']?,ﬂiﬂLLUaQIWQﬂWBQﬁqﬂﬂgﬂlﬂquau@ﬂmLﬂu5ﬂﬁJa$ 100

4.3 wanmsianzianuinalavagldanuszuy

1 o Y v

4.3.1 ToUadIUAIVBINLTITINNITNAADY

Y v

a o 14 1

iR meaenluinnuimun 72 au Wuwe 1w 47
au Anduiosay 65.28 wavilundgs 31w 25 au Anludesay 34.72 Ineflengtieeiignfe
22 U flowgunnianpie 38 U uasilongwdevesgidisiumveasthe  28.3 U dauansly

ANS19N 4.2 way 4.3

M15NT 4.2 MUIULAL YA VBIIITINNITNAGDY TILUNALLNA

LI U (AL) Sowaz (%)
B8 a7 65.28
AN 25 34.72
3734 12 100

M5 4.3 FIUIULALITRYALVDIRLITINNITNAREY TIUUNANBY

du0u (Au) | enghidesiign @) | avghuniga @) | ongady @)

9

a1y (U)
72 22 38 28.3

(%
(Y v a

ARt IveassdiulngiseaunsfinuUSyyng 1w

[y [

63 Au Anduosay 87.50 syaunsAnwUSaln s 9 au Andudesay 12,50 ad

WEAASLUAISI9 4.4
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M3NT 4.4 MUIULAL oYL VRIIITINNITNAGDY TIWUNANUTEAUAN

STAUNTANG U (AL) Sowaz (%)
sninSeanes 0 0
YTy w3 63 87.50
Ustyay iy 9 12.50

374 72 100

v 1

A sveassdulngdodwduninyuuignensu 1w 38 Au

)

aludorar 5278 To1@w 4151wns AFiamta S 17 au Aeldudesay  23.61

D

= a 1 Y [

ToTngsnadinsi dau 15 au Anludesay 20.83 wazliond@windnw S 2 Ay

]

AnduSeuay 2.78 satanslun1snad 4.5

M37 4.5 NUIULALTBYALVBIIITINNITNAGDS TIWUNANBITIN

21N U (AL) Sovaz (%)
NUNUUITNLBNTUY 38 52.78
T1519N15/3538MAR 17 23.61
§3nadIUd 15 20.83
UnNANYI 2 2.78
334 72 100

} %4

Ainsaunisnaaesdulvgfidumindy  Programmer $1Wu 23 Au
Anlusoay 31.94 Tfumdaidu System Analyst (SA) 1uru 15 Au Amdusesay 20.83
fuviadu Database Administrator $1uau 9 au Aeludesay 125 Tdwmiadu

¥

o a < = o [ U a a § o
PLaNISUU ATUIU 8 AU AL UUTRERY 11.11 A LUUWTUUNIVINITABUNIAADT 1UIU

ey

17 au Aeludosay 23.61 wavdiunuseudus 1w 2 au Anlduiesas 2.78 duuanslu

AN5199 4.6



M15NT 4.6 TMUIULALTOYALVBIIITINNITNAGDY TILUNAUA MU

AUNLY U (AU) Sovaz (%)
Ungnsreuimes 17 2361
AALATEUY 8 11.11
System Analyst (SA) 15 20.83
Programmer 23 31.94
Database Administrator 9 12.5
Bu 2 2.78
334 12 100

Y

diiTiunsveaesdulvgivsraunisalvinau 2 fis 5 U 91w 34 Au
Anlusoray 47.22 fusvaunisalautdesnin 2 U dwau 26 au Aalusovay 36.11 uay

fUszaunisalvinauuinniy 5 J3ul 9wau 12 ey Aadudesar 16.67  aakand

Tumsnadi 4.7

AN397 4.7 ﬁ‘hmuLLaz%faaamaa@%’ﬁmmamaaa uunmuUsEaunsadlunsineu

Uszaumsallunisvineu

U (AL)

$a8a2 (%)

Uoeni1 21 26 36.11
2-5% 34 47.22

5 Yuly 12 16.67
5 72 100

AL 13IUNTNARDINAINIVNPUFINTRLATIENIUS F1U 72 Au AR
Wudeway 100 wavdrulvgfinnuiluseaud duin 37 au Aalludesay 51.39 danuslu

FEAUANIN §1Wau 9 au Andudewar 12.5 uazlinnuiluszauneld S1wiu 26 au Andu

Soway 36.11 Aauandlumisnad 4.8




M37 4.8 MUIULAL YA VBIINTINNITNAGDS TILUNTEAUAINS

MIPUFIUTBYALTIFUNUS

FTAUAUS U (Aw) Sowaz (%)
ALN 37 51.39
A 9 12.5
wold 26 36.11
el 0 0
WELIN 0 0
334 72 100

A svnaeaiinnuinadinuesulnlad 9w 42 au Aadusevas
58.33 uazldfiauineinuesulnlad S1uiu 30 au Anllufesas 41.67 Tnedidausly
Ausaulnla8szaud 31w 23 au Aaluesay 54.76 uazinusluseduneld Srudu

19 au Andudesay 45.24 fauanslumnsadl 4.9 wag 4.10

M1517 4.9 PMUIULALTYATURIIITINNTNAGEY TIUNANUIINIUBaUlNLAE

AUEMNeAURaUlNlad 97U (AL) Sowaz (%)
PR 42 58.33
Laifimnug 30 41.67
393 72 100

15797 4.10 IUIUKALTDUALVRILINTINNITNAGDY TILUNTEAUAINS

N ueaulnlad
sEAUANS U (AU) fowaz (%)
AN 0 0
A 23 54.76
wold 19 45.24
e 0 0
WEILIN 0 0
334 42 100




4.3.2 HAN15AATIZRAIUAMUNIND 1D
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HANTIATIERTeYanuianelaveidiun maaedlunisidauy

sEUUNTasveeulnlaganguteyaideduiusuuuyTulala anunsananslanansned

4.11 Ineazwuuasnle atukuannurmngsunuas syl

ATLUURAESENIN  4.51 — 5.00
ATLUURAESENING 3.51 — 4.50
ATLUUIRAESENING 2,51 — 3.50
AvLURRESEIINY 1,51 — 2.50
ATLUURAESEIING  1.00 - 1.50

wlamINuNUIY I
wlaAumeIn
wlamnunRNIE I
wlamINuRNIG I

LUAAINUMLIEIN

WINTan
1N

YuUnany

M15299 4.11 A1EDANITIATIZIALRALLA AN TENULLINITFIUTDIAL LUUAINTINET

R FTAUANNINATR
578N15UsSLUU —
5 q 3 2 1 X SD
. ANMUAILNTOVRITEUUIUAIUNNS
LY. AN 27 |aa | 1 [0 | 0 |436 |051
\WousreguTayAadiuS
. Anannsavesszuuluaunsasa
\&r"/ 3¢ |37 |1 |0 |0 |449 |053
Class wUUDALULRA
. ANUANNN5aUeIsEUUlUAUNNSANIUA
. { /= 30 |42 |0 |0 | 0 |441 |050
AENURYDY Class wuudnlugdi
. ANUAINNTAVBITEUULUAIUNITASS
>N 27 [31 |14 |0 |0 |418]| 074
Datatype Property Luusnluiin
. ANNENN5aveIsEuUlUAUNISANUA
@mamﬁa%ﬂ Datatype Property 35 | 2r |10 | O 0 394 |0.72
LUV LULTR
. ANMUAILNTOVBISEUUIUAUNITANYUN
Constraint U89 Datatype Property 32 |25 |15 0 0 (4.24 |0.78
LUUDALULTR
. Andannsavesssuulusunsasna
o 18143 |11 0 | 0 | 410|063
Object Property WuUUSHLUIA




M13°99 4.11 AEDANITIATITRALRRE LAY ALTEAULNINTFIUTOS

ALLUUANMUNINDLD (51D)

85

B 3TAUANMUNIND 1D )
5 q 3 2 1 X SD
8. M NANTV09TrUUTUAIUNITAIUUA
AuaNURvas Object Property 37 |31 | 4 | 0 | 0O |446 |0.60
WUUSRLULR
9. AMNANTAVDITEUUTUAUNTATUA
Constraint U84 Object Property 23 |28 | 21 0 0 |4.08 |0.79
WUUSALULRA
10. MNELNTU09TEUUIUAUNITASS
saulnladangudeyadeduius a6 |26 | 0 | 0 |0 |464 |048
WUUSAIULRA
11. mvansavesszuuluniu
nsnTIRdeukarUTulTalaseasie 39 (31 2| 0] 0 |451]056
v39auUlnlal
12. aAnuanusavesszuulunsasslng
poulnlad (File .OWL) JTRANNLD° /| R
13, ANIEADNITITNUTEUY 24 |41 | 7 |0 |0 |424 |062
14. muT LY e 16 [ 52| 4 | 0 | 0 |411] 050
15. Usz@nsnmlagsanuesse uy 13|55 | 0| 0 | 389|049
16. AnuIasilunsmevauswessyuuy | 15 | 34 [ 23 | 0 | O | 3.89 | 0.72
17. eanindedeldvessyuy 39 132 | 1[0 | 0 | 453|053
18. ANNEINN ANNTIUALYUDITEUU 52118 | 2 | 0 | 0 | 469 | 052
59 | 4.28
Anlludesay | 85.6 0:60
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PNTeTl 411 waddRnTlessAedsauuuauianelean
fiingamnismaans $1uau 72 au fianadeazuuumnufianeleegi 4.28 Aaluiesay 85.6
Fsanunsautannamngldindimnufianelaluseduinn waeildndoavumnasgiueaeeg
0.60 Tnemzuuuauiiswelawdsaunsadesdduanunnlides wenausienisussidiu
wiazdoldmasoluil

1. AuEsu AnNiuatevesszuy (X= 4.69 vseAndy 93.8%)

2. anannsavesszuulusunisaivesunlagangudeyaids
SUNUSLUUERIUTR (X= 4.64 visoRnlu 92.8%)

3. mdaNsavessruulunisasslnaesulnlad (File .OWL) (X= 4.60
seAndu 92%)

a. et dedieldvesszuy (X= 4.53 viieAndu 90.6%)

5. mnuanansavesssuUlununsIvde uLarUTuUIlAsIas1aves0RY
a8 (X= 4.51 wiseAndu 90.2%)

6. MNEN3vRTEUUTUATUNNTES S Class WUUSRLULR (X= 4.49
soAndu 89.8%)

7. anuannsavasszuuluiunsivunauaud@ves Object Property
WUUSRlUETR (X= 4.46 vi3eRnlu 89.4%)

8. AnuaunsnvesszuulumunsiuaauMaudRves Class wuu
dmlusA (X= 4.41 viSeAndy 88.2%)

9. anmamnsavessruulusunsdessegudeyaideduiug (X= 4.36
soAndu 87.2%)

10. muamIaveeszuuluaIunIsAuuA Constraint a4 Datatype
Property LUUSALULR (X= 4.24 w3oAnidu 84.8%)

11. AudgaensiiausEuy (X= 4.24 vSanndy 84.8%)

12. muansavesseuuluaunsasns Datatype Property Wuu
omluald (X= 4.18 viseAnlu 83.6%)

13, PrNEALYR DTN (X= 0.11 isefndu 82.2%)

14. muannsavesseuulumunsasne Object Property Wuusnlug®
(X= 4.10 vi3eAndu 82%)

15. muannsavesszuuluaunIsnue Constraint 983 Object

Propertywuusnlusia (X= 4.08 wsoAnLlu 81.86%)
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16. A1uaNnsavasszuulusunsimuanuauURves Datatype
Property LUUSALULR (X= 3.94 w3eAndu 78.8%)
17. UseanSnnlagsiuuaeszuu (X= 3.89 visefadu 77.8%)

18. AUTIASIUNTADUAUDIVBITYUY (X=3.89 saAndy 77.8%)

yafidnsmnsmaaesldwudymuasiiauenusiufndagUlasd

1. “Luﬂia‘f;ﬁﬁmiﬁﬁagaﬁﬁﬂ%mmmﬂ STUUMDUAUDIT AT LDINITA
2. dnagdlimuurinnuineussneunsideu

3. haziilliianinsauiulssludruvestoyaluooulnladle

4. Datatype 904 Attribute UN9%in 1@ Blob, Byte @8 laigunse

wlasgle
4.4 3AUSIUNANITNAADY

Ndt 4.1 wnuihsruuiimansoadsesulvlafingiudoyadeduius
Isignagndesmungilsinausuazgniosmaiuyedaing Andu  100% Fauansliiiuin
ansnsnthsruvilldadaduesulnladfiuguangudeyaiedimiusunuayudld shlv
Predszndmiaauazatlidenien sudeateiamainiiorninnnuyudls

nmedl 11 snvhezuuundomufioelavesiidnimmaveaesian
72 e 1 4.28 (85.6%) Tnefimnufenelasniian 3 drduusn IneiFesnunlutes fo
ANNENEN ANTIUATEVRITTUU (93.8%), Anuanunsavessruuludiunisaseesulla
gangutoyaieduiusuuudnlud®  (92.8%) uar anuansavesszuulunsaialila
ooulnlad (92%) uazaufiselatiesiian 3 drduusn Ao Avausavesszutlusuns
AvuaRaNURYeY Datatype Property wuudsluglf (78.8%), UsvanSninlagsiuves

2UU (77.8%) LATAINTIALSIIUNTNOUAUDIVDITLUY (77.8%)
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uni 5

A7UNaN15IBUAT UaLAUBLUY

5.1 d3UNanIsAY

szuvasveaulnlaganguteyaaduius wuuUsuusisla Wuseuuiaunse
asveaulnlagang uteyadeduiusuuudnluddla nsasiulunlassaisuastonivun
Yoy utayaidadiusuazeaulnlal wenanigldnuszuvannsaiinensiadeunas
USuwsidlassasraveseaulnlagneunisasiesulnlagieglusuuuuves  OWL e Feqze
ANSTULIAT LII9U kaEnswensAlglunisaseeaulnlad wazdletiuUsEansanyin g
AINHYNABINEITY TITILandaRanaIne1ainNuyeeld
wiiasmslunisaiesulnlagainguteyaidedusius losinnsdnaualuly
MAeneunt uianAdudwlngeniulunlassaiswesgudeyaldduiusuazeoulnlad
wildllaiulundermuavesgudeyadduiuduarooulnlad Fadudsddynvetieln
paulnlagnasielainnugnieanddunulaseasiuastommuavegIuloyaideduius
‘é’ 4 o Y] 1 o YV aa ¥
wanniludemmuadatisluniseuunudneulviiuesulnlagdnee
nsnaaestunITenlsigudeyanisdeviedud deeglusuiuuves
Futoyaideduiug lngusenausignnsaianun 17 m1519 Nilassaiawansneiy Werdn
|:’/ [~ al % ) [ a a o a
duuneulunisudasfuesulnlad wanhuniadszaniamnisinuvesssuu lngeeulnlad
nlasealdnmunisuiuwianangldanussuu nuin ssuuaunsaasisesulnlagann
uteyaisduiusidegsgndesungilidnausnargnisamuiuywdaiienniaseaing
1% a o v 6 =1 ¥ a I~ v
Yogutayadeduius Inslliaugnaes Anluseeas 100
NNSAUTIUTINTRYATINTINNINAADY Wi deyailauvinnas
a ¢ A c¢ ~ Y v =~ P A U o ¢
WA ieAnwauienelalunisidauszuunisaiesulnlaganngudeyaeduiug
wuuUsuusiale gldenade wazdilenuuunsgiu

HAGNSIINNTIATIENUBLAA LAV INTINATVARDY U 72 AY WU

dlve)iludune Anlulosay  65.28 fenewde 28.3 U dwlvgjilydinisfnwegluszau

9
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¥

Usauaye3 Andudesas 87.50 fertndunidnauuienensu Anludosay 52.78 sl
il Programmer $ewag 31.94 dwlvafiussaunisalviney 2 95 U Aaduiewas
47.22 fidrsmnmaveaesiaundinnuinedugudeyailediniug Sanuilussduiuniag
dwlng Andufosas 51.39 drwlnglemnuimeiiueeulnlad Andudesay 58.33 uavdiu
Tngfienusluseiud Aaduesay 54.76
HadnsaINNTIRTevedanuitnelalunisinnuressruukar sl

szuunmsdiariianelasglusziufianelaunn wasAnduiesas 85.6 Tadudl
fewfionelann 3 @duwsn fie muasn avivady Aeluieas 93.8
AnuasavesseutlumunIsasvesulnlagnguleyaeduiusuuudnludd Ay
Soway 92.8 waz muamsavesszuulunsasslvdesulnlad ( File .OWL) Anduiouay

92 snuddiu drufiazdoslsuuslunisantiuau fe  Uss@nsamlaesiuvesssuy Andu

Souaz 77.8 hazAuTINsluN1IneUALRIURISLUY AnuSouay 77.8

5.2 UaLaAUDUL

nmsnlanaaeulusuide wunndulillynnddilasunsideasludiuuesnis
wumnlassasieUssianvesviintoya ( Datatype) Nfsiiunswiinlianansauunld ez
v = ! = v Y @ o VY a v <
udeyaiivwinlnguasianududeunin Avhlidedymeuanustlunmsdszaang

Joya usegdlsinunansidenesnuneglunaeing awnsaluiawsesenla

5.3 Lu19N15Ive luaunan

wmslunsiaunssuuiazsidefiannsasesenldluounn - enaazsimun
Tughuvesismslunsulasteyafidaifvlugudeyaiudeyaseulnlad Witlenudesles
fuvesteyaluguuuudug Alildgrdannlasiaiisesgudeya viedumsimuniiiowia
dnenmmeseeulnladiialdlidaruaaanndedu Wy Wudunssidnuiteayuny

naans wisatdunsimundesenludiuveinisitesulnlad luldusslovdlusmudug
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AMARNUIN A

WAUUYNTUTIYAVDIIDENNF UYL BITUNUS

M1597 A.1 1AT39a319U81an1519 Advance

Column | Datatype | Null | KEY Table Ref Description
adv_id int NO | PK s¥Wa Advance
adv_date | varchar NO Fuidn Advance
productlD | int NO SWaduM
qty int NO U
amount double NO Frnuduiidn
clr_id int NO sWansAdes

Advane
m51971 .2 lassairedonansns categories
Column Datatype Null | KEY | Table Ref Description
CategorylD int NO PK B GHGHGIGY
CategoryName | varchar NO %amjmé‘mﬁﬂ
Description mediumtext | YES wazidun
Picture longblob YES UM
3197 0.3 lassairedoyanisns clear advance

Column Datatype | Null KEY | Table Ref Description
clr_id int NO PK sian1sLAaes Advane
clr_date datetime NO Fuilindes Advance
adv_id int NO FK | advance S9%& Advance
amount double NO FIUIUNY

M1397 A.4 1ASIa319U8YaR1319 customercustomerdemo

971

Column Datatype | Null | KEY | Table Ref Description
CustomerlD varchar NO | PK,FK | customers iﬁﬁ@jﬂﬁﬁ
CustomerTypelD | varchar | NO | PKFK | customerdemographics | sWiangugnen




M1579% A.5 1A59a319U8aR"519 customerdemographics

Column Datatype Null | KEY | Table Ref | Description
CustomerTypelD | varchar NO | PK SANGUgNAN
CustomerDesc mediumtext | YES %ana:uqméjﬂ

397 0.6 Lnssairadoyaniag customers
Column Datatype | Null KEY | Table Ref Description
CustomerlD varchar NO PK SYAgNA
CompanyName | varchar NO %E)Qﬂ 2
ContactName | varchar YES éjaﬂﬁia
ContactTitle varchar YES ﬁ?ﬁmﬂﬂdaﬁaﬂﬁia
Address varchar YES ﬁagj
City varchar YES 2608
Region varchar YES NN
PostalCode varchar YES saluswdld
Country varchar YES Uszene
Phone varchar YES Lweslnsdmg
Fax varchar YES Lue3 Fax
37371 7.7 Taseainstoyansns employeeterritories
Column Datatype | Null | KEY Table Ref Description
EmployeelD int NO | PKFK | employees syEnngu
TerritoryID varchar NO | PK,FK | territories SREa"
#3737 7.8 Tasaadnsdoyaniana teritories
Column Datatype | Null | KEY Table Ref Description
TerritorylD varchar | NO | PK AU
TerritoryDescription | varchar NO Foa
RegionID int NO | FK region SR




M59% A.9 1AS9a319U8Yan1519 employees

99

Column Datatype Null KEY | Table Ref | Description
EmployeelD int NO PK AN
LastName varchar NO WNANANINIY
FirstName varchar NO Fomdna
Title varchar YES i deniinau
TitleOfCourtesy | varchar YES Fonans
BirthDate datetime YES LA
HireDate datetime YES -
Address varchar YES ﬁaguj
City varchar YES 91LND
Region varchar YES NI
PostalCode varchar YES swaluswald
Country varchar YES Uz
HomePhone varchar YES weslnsAnyiny
Extension varchar YES iﬂaax@amﬁ'mau
Photo longblob YES AMAY
Notes mediumtext | YES Note
ReportsTo int YES FK | employees Waninau
PhotoPath varchar YES Fiunmgne
Salary float YES Rulfiou
AN57971 .10 laseas1adayanisNe region

Column Datatype | Null KEY | Table Ref Description
RegionID int NO PK siagiinA
RegionDescription | varchar NO %E}Qﬁmﬂ

a [ 1% .
M151% A.11 IAseaiedayanisna shippers

Column Datatype | Null KEY | Table Ref Description
ShipperlD int NO PK IRAUTINVUA
CompanyName | varchar NO Foustmunds
Phone varchar YES weslnsdni




M591 A.12 IAseaineteayanisnd suppliers

100

Column Datatype Null KEY | Table Ref | Description
SupplierlD int NO PK eV GITRL D GVald
CompanyName | varchar NO Hous SRR VAIRTd
ContactName varchar YES Q’ﬁﬂﬁia
ContactTitle varchar YES ﬁ?ﬁ’mﬁ’l&aﬁa@ﬁia
Address varchar YES ﬁa‘g’uj
City varchar YES 2UND
Region varchar YES NI
PostalCode varchar YES swaluswald
Country varchar YES Uz
Phone varchar YES LWasInsaAwn
Fax varchar YES \we$ Fax
HomePage mediumtext | YES HomePage
31371 A.13 Taseadredoyanisne products

Column Datatype Null KEY | Table Ref Description
ProductID int NO PK JRAFUA
ProductName varchar NO Fodudn
SupplierlD int YES FK | suppliers RV G IR  Vatd
CategorylD int YES FK | categories iﬁaﬂﬁjmﬁuﬁﬁ
QuantityPerUnit | varchar YES IIUIUADNUIEY
UnitPrice decimal YES 31ARDYUIY
UnitsInStock smallint YES dunlu Stock
UnitsOnOrder | smallint YES Suuitdade
ReorderLevel smallint YES -
Discontinued bi NO duan




M1319% A.14 1Aseas1adayan1s9 products location

101

Column Datatype Null KEY | Table Ref Description
ProductLocallD | int NO | PKFK | products | sWadusn
Address varchar NO ﬁagj
City varchar NO LN
PostCode varchar NO swalusald
Country varchar NO Uszine

m51971 A.15 Tassaiadonaniang orders

Column Datatype Null KEY | Table Ref | Description
OrderlD int NO PK swansdede
CustomerlD varchar YES FK | customers | S Wagﬂﬁ’l
EmployeelD int YES FK | employees | swanuneu
OrderDate datetime YES fuiidede
RequiredDate | datetime YES ufigiosnsdus
Freight decimal YES BRUBGGE
ShipName varchar YES %aﬁz}ljwuﬁuﬁﬂ
ShipAddress varchar YES Viagjﬁ [aGN,
ShipCity varchar YES Sunefidnas
ShipRegion varchar YES Jwinfidnds
ShipPostalCode | varchar YES swalusudldfidnd
ShipCountry mediumtext | YES Useinaiidnas

51991 A.16 Tnssainadoyaniang orderdetails

Column Datatype Null KEY | Table Ref Description
OrderiD int NO | PKFK | orders swan1sdeie
ProductID int NO | PKFK | products SWAAUA
UnitPrice decimal NO 311
Quantity smallint NO U
Discount double NO duan




AT A.17 1RSI 19T01aR159 shipping
Y

102

Column Datatype Null KEY | Table Ref Description
OrderD int NO | PKFK | orders sansdete
ProductiD int NO | PKFK | products SWARUA
ShipVia int NO | PKFK | shippers TRAUTENVUE
ShippingDate datetime NO PK ufidedudn
Qantity int NO U
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