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Python

Python WWuniwin1s@eulusunsufldodnsunsvareluivieundndu nswauigeniwg
ey1Aansvaya (Data Science) WavhuyTuLasulle (Machine Learning) nwmunld Python
Wosnndiusednsain Seuiite wazaimnsavinauuuenannasusing q lauinuneg vl Python
AUNTONAIUNIVNUTINAUTZUUNNUTZAN UazinANETTUN ISR

UniaIwannsaeukazyiaudlalusunsy Python laeg1sdtenie esainilliensal
NugUmMlouAuN1w189ngY Python vilvitnwmuvihaulaeegelivseansnmunnau 1esanwan
wiamnsaeulisunsy Python lalagldlandnsaiioTouiaudun1w1du § anuinuie

& a a Idasy dovovwoe v A 1Y & o o
wana1nil Python Hlaussunsguvuinivgniilaanldgiladmsuiiouynau daewgil dnimun
= [ a ¥ é{ ] g.J/ v v 24 1 [ a a
JlispssulAndulunavianun leetnimuiannsald Python Saufunenslisulusunsuganies
du 9 16 [12]

RDFlib library

Hulauss (Ubrary) dwsulderusu Python Aiflemurdimsunisyiauiu RDF (Resource
Description Framework) #18usnnsgiulunisuanadeyauuunsl (Graph) Agaldluiiudiudn
(Semantic Web) RDF %28l9i51aun5a5zyuazidenleateyalalusuuuunsnlagld Uniform
Resource Identifiers (URI) laus13 RDFlb flip3esiions 9 felunisadne, uily, wagni1svinany
fiudaya RDF lu Python [13]

FastAPI framework

FastAPI W uLtn sui3sa (framework) @1wSun1sWwalun APl (Application Programming
Interface) A18n181 Python s?iagﬂaamwuuuﬁaiﬁmmmﬁmm APl 8819520157, Uaonde
nazfiuszansamgs FastAPl Iisuanuieumnluguyutinfaun Python feauiifiendnual
fiaulauazdimuadefunisliam Pydantic dmiunsnsnaeuuazudluteyalu API [14]

Laravel framework

Laravel WWulsuiidsa (framework) dmsuniswauiuueundiadunisnien PHP 95ia el
NSgudreuasiussansnings gnasretulag Taylor Otwell waziUasaasausnlud 2011
Laravel lasuaduilouegreuinluyuyudnwauniesainissvunanysaluuy

wazlinuazaINlunAI WAL [15]
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Apache Jena Fuseki

Apache Jena Fuseki uin3esiiofldlunisadsuazuinisdanisseuu Semantic Web
I EJWEU LUUYDY Linked Data k8 g RDF (Resource Description Framework). Apache Jena
HuiedesieNAstestuiviuin uasiiniesilosns q Miausluguuulausiiuaziaioadiosinmun
Fuseki 1udrunilsves Apache Jena Mviminfiludsniies Serven Budwdnfianuisaiheu
syufutaya RDF wag Linked Data lngldlusinmaa SPARQL (SPARQL Protocol and RDF Query
Language) Lﬁadqﬁﬁ’qLLaz%’UNaﬁwﬂugﬂLLUU SPARQL Query [16]

SPARQL Wrapper library

SPARQL Wrapper Julausnd (library) #ildTun1svireusu SPARQL endpoints 9052 U
luslmmea SPARQL (SPARQL Protocol and RDF Query Language). SPARQL 1 un1w1 query
ilunsdumieyaluszuu Semantic Web Tagldn1un RDF (Resource Description Framework)

1aus13 SPARQL Wrapper daim3au APl figael#n15v™Ma1ufu SPARQL endpoints
vildegnsazninuazdredulunie Python & SPARQL endpoints nanaUszinndidaanuaiunsa
Tun1s¥urds SPARQL, fifiuns query Tunsal (Graph) RDF, wazdnaansnauNluFURUUR1N 9
WU JSON %38 XML n1514 SPARQL Wrapper a@111509781un15a3519 query hagn15ds query
U SPARQL endpoint, wazUszanananadnsiildainns query tu q lu Python [17]

A7U18a2188AUNANNNUTY

INNITNUMUNITENASITBIATINGIUMED au3aagUseazBunlafanisng 2.1-2.6
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mﬂmmgﬁ‘imﬁ’uammammn
Fonhsiidmiunuuaminedaam
3n% (Metrix) AonquuosdiuIud
deuSeaiudusudvasumaina
anqu@f’mmm%auﬂuumum&?@
(Column) LagwnLuIUDU (Row)
LLasminum%awma [Ta1 A
Wu wnsne m ualwag n van
WYULULR (Dimension Matrix)

n133dudladseendld
A5¥UAIUNISES190oUINLaE Vol

Noy and McGuinness

NAUBINNSITEUTEAUANNEST
w1y seulnladitadradu dnany
ARBUAAN 1AUNNTY Laglaun
poulnladluvinnisnageunistou
Tayalagldividennunuiegly
sUuvuduneUndtady Jedaiiy
Tagnslddaaunudveudannig
wuNISAUUA N Frelvaniiud
Sofivnaziinuszansamlunis
Fumiliiarusingaty

A5197 2.6 a'u:ﬂi’lslam%amwlﬂ’s’lm’luiﬁﬁ 5o [8] An ontological data model for points of interest (POI) in a cultural heritage site Babak Ranjgar
,Abolghasem Sadeghi-Niaraki, Maryam Shakeri and Soo-Mi Choi (2565)
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M19197 3.1 fregnsdayantuninldlulasenig

Fonuw Balena Peaberry
Yhwiinveaniun 200 N33
1AVBINTUW 190 um
AINVDINTN Balena Peaberry.png

UszmAdunlauaaniun

e

Walnvaaniun a1, w6, 1A, &2
S2HUNTAAVBINTN fnang
Folsedanun Peaberry
ASMsHAANILN Natural Process
dngWugvasnIum Bourbon
seRUANIUIEIVEIN N S 1
SZAUAIUWINUYBINIUN S¥AU 3
sEAUANNTNYDIN LN S¥AU 3

2. MFIATITLazeanuuuaaulnladniun

Ny ddeyannaINNITIIUTI 179avidu aulnlagniuil (coffee.owl) Areluswnsy
Protégé paulnlagnininig 3.1

Al 3.1 dsdeyaniuladlu saulnlagniwi (coffee.owl)
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Usznoumeaaid Coffee (NU), Origin (UseinadunLiln), Process (35n15W&m), Roasted
(wﬁumiﬁ;’;), Roaster (Iix‘iﬁ"%), Roasting Note (5¢AuUTay1fin1uLi), Strains (awﬁuﬁj), Taste note
(wiliin) wazdumana Acidity (szummUen), Body (s2AUAINMLTN) WAz Sweetness (S¥AUAIN
n111) uonnififedildumalinvosnunniulasia¥avesrsdesariivesunum
(Coffee Taster's Flavor Wheel) 1nUszgndldlunisesnuuusag 1wy Berry (malfinngu wesd),
Cocoa (wialtinngu Tnlf) uazifiousuussnsisdoyalifiussaviamanndugideldiiu Jeyadfes
AUMLY (Synonym) Tuung Instance Mg wanstayanana (Class) wnlueeulnladdanni 3.2

("::Aiowl : Thing 7>::\‘,

s i3 N b
{ // [ \>
(_ Coffee > / {_ Origin > (_ Roaster O ¢
L Sofiee | _ e - ¢ X L 3 e i
_-——___ Roasting_Note >
7/ T -
I‘(’/ /
I\, } —
| 4 (;&IcohoIAndFermente >

“Beany O (f::éaemlcai 7:\~ — S Nty -

— Y
 Crirus_Fruit >——" /

= OtherFrult_ ) N osour O

| “~Overall_Sweet >

<:\,,°ﬁa_,;3" — / /

 Dried_Fruit_>—"

_ Tobaco >

"ﬁAa;eEAan;s&:D
s | =

B e ] P—— Z J N reme
. Brown_Sugar >— < Floral _>— // g RRPON =2

\"x\ Aﬁpe_Tobac}E \)

A 3.2 Class maviualugeulnlagniun (coffee.owl)

Tumanawsazmatdazdl Instance vasnnwmazsdaduinlulussulnlad Faumay
Instance 9zd Data Property 7lAg1909 AusAUsTnauTeInIklufazsin An15199 3.2

A1919% 3.2 519521980 Data Property 484 Instance nuiisaziln Tu Class Coffee

%a Property U3sLNNUBY Property A195U"Y ﬂa’laﬁ!ﬁﬂ'ﬁm
CoffeeName Data Property Audonium Coffee
CoffeeWeight Data Property Lﬁmfmﬁﬂ‘lmﬂml,lml Coffee
CoffeePrice Data Property WAUTIANEIN N Coffee
Coffeelmage Data Property Aivdeninvasnium Coffee

lupaaunazaataazll Instance vosnununazsiantuiinid1lulusoulnlad
Faumaz Instance 38 Object Property M1iA82U03AUIAUTENBUUDIN LN ULATEITUA
wawil Data Property U93fL09 AI915199 3.3
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M13199 3.3 T1959188n Data Property M19¢/lu Object Property 98¢ Instance n1unusiazuiin

Tu Class Coffee

%o Property Ussnnues A195U"Y panaieados
Property

hasOrigin Object Property LﬁU‘fJJE]Z,I“a“LJisLWﬂﬁuﬁﬁLﬁfﬂ‘U@&mLLW Origin

- OriginName Data Property dudeuszmadufiinveaniu Origin
hasTasteNote Object Property Lﬁuﬁagamaiﬁmmmuw Taste_Note

- TasteNoteName Data Property ivdemaltnveaniun @Edisandn) Taste Note

- TasteNoteSynonym Data Property LﬁU%@LWﬁIﬁWJ@Qﬂ’]LLW (GRISHEDLD) Taste_Note
hasRoasted Object Property Lﬁuﬁﬁayjaizﬁumiﬁﬁ‘uaaﬂmw Roasted

- RoastedName Data Property \Audeseiunisiresniu Roasted
hasRoaster Object Property Lﬁusﬁaagaiiﬂﬁﬁmuw Roaster

- RosterName Data Property Audelsedanium Roaster

- RoasterDetail Data Property Lﬁmwamaaﬂiﬂﬁﬁmuw Roaster
hasProcess Object Property ivdeyaiBnisudnniun Process

- ProcessName Data Property \AuTeSn1snanniun Process
hasStrains Object Property Lﬁuﬁaaﬂaﬁuﬁj‘umﬂmw Strains

- StrainsName Data Property LﬁU%aﬁuﬁﬁuaﬂmLLw Strains

hasAcidity Object Property LﬁU‘fJ’EJJJuaiSﬁUﬂ’J”mLU%EJQ‘UENMLLW Roasting Note,
Acidity

hasSweetness Object Property LﬁuﬁagaizﬁummmmmmmLL‘V\I Roasting Note,
Sweetness

hasBody Object Property Wivdeyasziuanuduvesnium Roasting Note,

Body

- RoastingNoteName

Data Property

WUsEAUANIUTED, ALY
LAYAUUNVDIN LN

Acidity,
Sweetness,
Body
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AN 3.3 LEAIAIBEI9 Instance Nw Brazil Santos %qagﬂuﬂma Coffee wag Instance
A q MidusvaziBuavesnueiag

3 Brazil Santos 200g 220
{ CoffeeWeight Brazil_Santos.png
CoffeeName CoffeePrice:
1
hasBody |—‘ ‘7
hasSweetness Gofice Image )
-
Gaffee Instance of Brazil_Santos hasOrigin Bzl
hasAcidity ———— hasProcess
Natural
hasTasteNote Process
1 hasStrains hasRoasted
hasRoaster [ ]
l TastenoteName TastenoteSynonyms
Mundo Novo, SIAS Koffee Dark Roast,
Catuai Roaster French Roast, Nutty, Bean, Nuts,Pea,
Italian Roast, Chocolate Choco,

AN 3.3 F19819 Instance N Brazil Santos Tusaulnlagniun (coffee.owl)
3. N152DNLUUANIUNYNTTUVBITZUU

AIduladiasizvikazeoniuvaniUnenssuvesssuvduaudeyaniun lngdsngaziden
anUnenssuvesszuuiinIng 3.4

Register

. ~ | «— Instance Of Coffee

=

Spargl Que
I;’/J -Save Member Data— PR
o

&
J Search
| ¥ Response Coffee Data ™

Member

Member Management
Coffee Sematicweb

-
Hl Search Data
| Data preparation process '

Admin Galion Hata | Create data property basic of .
~ = | coffee . S -
// AR e et Moy S & l < — — P—— =T
N Database
Create Object Property ‘ Member Ontology
of Coffee sqlite coffee.owl!
+ | [ Transform the coffee test note
B structure into Instance
[ Store in Coffee.owl ]
Coffee Taster's Flavor Wheel
i - l Instance Of Coffee—————

A 3.4 anndnenssuvesszuvduautayaniui OwlCoffee
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IINAINA 3.4 LAAINITNINIUVDITEUU OwlCoffee Tnedszandldaaulnlad
lnginannseiail

1. duvely
1.1. gldvihnsadasaunfndussuuiayyinnsingseuy
1.2 Wleglivhmsdigszuu asnuduledndvesdumisigldannsansonaiudesns
vsaidenANUReINSHIURLEeNlA
13 Wegliduninieidondaidendidoinsszuuazviinisdududeyanius
Nnddigldaldvhnsidenvinssiumnudesnisveagld
1.4, dlowuauandafiaonndosfuiigldaudum szuvazuanisionisudn e
W amnul Wugniuwl amumumiﬂgﬂ seAuMsAn maldnniundiaenndes
warlnapgaiunnudesnisliuagldau
2. duvaguaTIUY
2.1. gauaszuuvihnsingsyuy
22 Wodguaszuudngssuvasnuteyadsafiivosnsdumndoyaniunluivlesd
AuasEUUANNIAIN au vieudlvtoyavesflilusyuuls
puaszuvaInsaiindeyaniu sulusunsy Protege 1t

2.3.

e eX¢

2.4,
4. N398NUUUNTNRE LY

AS0ONLUU ULIUINYBITEUU

Kinusn aum ReAuIs Wgds:uu

sumw

dannudannudannuiannuianuianIuiaAIIY
daAnuianudonudonILdaAIIVTRAILTDAIY

dannuianudaAIUTaAILTRAIIUTDAIILTDIADIY

MogvaUAUaVIST

2NN 3.5 NTSNVDITLUU
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nseRNLUUNEIINgsE UL (Login)

wlsA aum Haofus aunsauin
wgds:uu
fiagjld (Username) :
i J
skariu (Password) :
adAsauBn whdssuu
A9 3.6 Mngseuu (Login)
NNOONLUUNTNALATENTN (Register)
wlusA aum AuaAuS avnsauin

auvnasawnin OWLCoffee
Gagls (Username) :
sKawu (Password) :

l

tiaasu (Firstname) :

l

uluana (Lastname) :
Swad (E-mail)

alnsauiin

AR 3.7 wiadasaunan (Register)
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5. MAATIRLazantuumaliadsdmiuszuuTunsusEanadayavnasulnlagnium

didensznidnieninudifyvesssdnininuazaimsilunssuiunisdududeya

= vy a  aa A A a aaa
ﬂﬂl@@@ﬂLLUULWﬂUﬂ IFNTLALLATDINUD 3 LNAUAIGAD

wAdAIsn157 1 : 191w Python 2uAU FastAPl isulasa

o
aada v

Tumalinisifiseladenldnivr Python lunisimurszuu 1] Weflédududeya
A1%1 Python azi3end ROF laus3 (Library) [12] ¥n15n59 (Graph) Tayanulnd coffee.owl
aauiaﬂaeﬂiﬁl https://www.kawcz9.com/coffee.owl Hiavin1s Spargl Query wazdsdoyaiuunly
FastAPl iilauvasdeyailu Json deteyandulld [13)

FastApi
Server Backend
Request Get or Post Use File
RDFlib
Return Data JSON Format Library
File
Frontend coffee.owl
&/ Avilable in www.kawcz9.com/coffee.owl

A9 3.9.1 lumamaliaion1sn 1 191w Python 1A FastAPl isuiisa

wAlAsN 2 : Tn1w1 PHP sauiy Laravel wisuiisa wag Spargl Endpoint

v

walia33ld Laravel wisuidsa [14] Fadumlsuidafiimundaontu PHP eflddudy
YoyaazviinisBenldaru EasyROF [15) Fudulavsiiddariuainisalunisnsdoya
wazdasli Apache Jena Fuseki [16] vinifiluadig Spargl Endpoint Iag Endpoint @8 URL
v38 URI (Uniform Resource Identifier) langflanunsndsuuuasuniy SPARQL tleldneuiudoya
RDF wawa ntiu Apache Jena Fuseki ¥1n3 Spargl Query lniSenldtaya ‘/Coffee’ Fafinsasa

nsmdeya ‘coffee.owl’ 13 anntudstayandulil Laravel lsudsaiiiovinisudasdeyaidu JSON

= v % ¥
damelvindugly
Apache Jena Fuseki Server
For Spargl Endpoint
N Laravel Api -
~ Server Backend
QI Request Get or Post Request Get or Post -‘
,‘ ) EasyRDF Dataset "/Coffee"
wﬁ Return Data JSON Format Library Return Data of Coffee :
@1
Frontend b-\fl
File
coffee.owl

A it 3.9.2 luwawmeiedss 2 a1 PHP Saufy Laravel wsuidi$a waz Spargl Endpoint
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wAlA3SNsT 3 : Wanwn Python $9uffu FastAPl wisuidsa (Framework) wae Spargl Endpoint

AIduliinIsnaaeadIeudie Ut 1 uay 2 (Aaw3199 4.1) wagnudalunisussanana

[
[ YY) =

Lduansdeiuedralidedfy datusddaeonuuudsn 3 InunaunaIuLdyuYenads 1 way 2

o

= o a

1891999917387 1 WWundn FJadinnsiiiy Apache Jena Fuseki 913591 2

mAdadtngiefumadaisd 1 Tngayldn1un Python lunisWauiszuy eeslsAnng
Tumailaisiiesl¥lausn SPARQL Wrapper [17] Fauansineandsi 1 asefinadindsiesidouse
U Apache Jena Fuseki iiaa31 Spargl Endpoint uazds Spargl Query lugsyndoya ‘/Coffee’
Fafinasadiansmdoya ‘coffeeowl’ 1§ arntuargnussananadeyadae FastAPl iloulas
Iiegluguuuu JSON reuazdindulviyld

Apache Jena Fuseki Server
For Sparql Endpoint

AN FastApi P—
Server Backend Request Get or Post —
l Request Get or Post J—
NN SPARQLWrapper ki
Return Data JSON Format ; Return Data of Coffee
Library ?
Frontend @
File
coffee.owl

Amd 3.9.3 lunawedadsnisil 3 1901w Python $ufU FastAPl wisuda uae Spargl Endpoint

ANSAUNWEAIDINITUTHUNEUTIUAZLDYABAE ANULANANNTE NI LULARLN AL AL DV9EY

sUuunIdelaeenuuLTY wandlananini 3.9.4

FastApl Dont Use Spargl Endpoint Server : Laravel Api Use Spargl Endpoint Server | FastApl Use Spargl Endpoint Server
Frontena Frontend Frontend
g' '-». i "’sll - : ’sll >
i T : i
Request Get or Post . Request Get or Post Request Get or Post
Return Data json format i Return Data ‘son format Retwn Data ,son format
v : :
FastApi : Laravel Api : FastApi
: Server Backend H Server Backend
ROFID : EasyRDF i SPARQLWrapper
i T s T
¢ Spargl Query : Spargl Query
Return Coffes : Return Coftee
Use File | 2 |
Apache Jena Fuseki Server : Apache Jena Fuseki Server
. For Sparql Endpont H For Spargl Endpoint
S = : =
= )
— :
| : i —
Fue . Dataset /Coffee H Dataset /Coffee
coffee.owl :
Avilable in www kawcz9 com/coffes owl
File 3 File
coffee owl : coffes owl

AN 3.9.4 TLPaNINFIWIY 3 ARATIDNNT MNITEBNWUUTLUUETAUMNA
oAU Uayadneaulnlad
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#wdeaudmaa

e 4
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& o i &
TUPBY TUPPY

AN 4.1 NTUSNUe95EUU OwlCoffee

degliesnisgeaviduntoyaniuil ldredosdigseuunou lnemsaaniidudingssuy
Wangniningszuu wansmihdngssuunanmig 4.2

@ wiusn AuAn g aflasandn

1#i1g 321U OWLCoffee

"E’lafﬁi (Username) :

SWaKIM (Password) :

atimsmntn (G

AW 4.2 vingseuuvessyuy OwlCoffee
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o

nnduligldnsendeyagliuas sianiuiiiea g sz uu nsalglddeliddnd Jldaiuse
adpsaunInculy adasaundn denni 4.3

@ niwsn Au Reafus

AHATANTN OWLCoffee

ﬁaﬁfﬁ (Username) :
SWAHIM (Password) ©
#8954 (Firstname) :
WIHATNE (Lastname) :

Anad (E-mail)

aAsENEN

AA 4.3 wihadasaunTnuesseuu OwlCoffee

diaiddszuunditenuiunenisduavianunluss uukas toyamannunuenauyseam
YDITAVIA N7 4.4

@ An Aun et @ FANIINTZUL

wialiinfinadlann

Alcohol_And_Fermented BlackTea

®

BrownSpice BrownSugar

Chemial

GreenAndVegetative

® “ < =

OtherFruit OverallSweet PaperyAndMusty Pepper

AN 4.4 vehAuauilegldidndssuunaivasssuy OwlCoffee
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MnUuglEdiansandniuy Aum WehgvihAumdeyaniunwazaunsaduidayan1w
veaauld lnen15ld A (Keyword) n3on1sidendszinnnisAunmidiuuyaudeniige
AN 4.5

» =
@ Audn A figafiug @

Aumndaya
A ddum : aan
e

v fiurduile

ETHIOPIA SIDAMO ETHIOPIA
DAYE BENSA IRGACHEFFE ARICH

BH ROAST!

Ethiopia Sidamo Daye Ethiopia Yirgacheffe
Bensa Aricha

IOPIA YIRGACHE GOOD DAY

AW 4.5 ihAudeyan1unveeszuu OwlCoffee

dy Y v a A a ¥ dl' = a v 14 [ &) v o a
wonndElETauisandnifenduauiiagsivasidenvesdumla lidnaslu duduila
aneWug 350156an 15907 nalde seAuAUTeL SEAUAINNTIINY TEAUAIUY TEAUNITAY
wazdaannsaneuldiumaldn Werunwiimaldalndifedladnme danini 4.6

y -
@ Audn Aun figafiu 9 AANIINTTUL

ETHIOPIA Ethiopia Yirgacheffe Aricha

YIRGACHEFFE ARICHA P
: adladle mun: ©®@ ©®@ © OO

: Heirloom, am: @ @®© @ ® O

: Natural Process

1 SIAS Koffee Roaster somd: © @ © O O

=

>

waliln )
wef? wafd AINAN
ABNNER

2NN 4.6 BNTN518a2LDUNYIEUAIYBITEUU OwlCoffee
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Medium wWudu @
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UBIN

Weldfmunszuuasaumais 3 35lude 3.3 Tnoauilfegluguuuy Web Application
coffee owl inilaufu waglddnisnaasumaiasaruguuuuiivauniy
an §3delsvn1amaasulneldlig coffec.owl ffldayaiudnniun
un b WU Blue, Nutt 158

Tnofiuadnsfanisnei 4.1

Keyword FastAPI No Endpoint Laravel With Endpoint FastAPI With Endpoint
1 0.016439 (sec) 0.015305 (sec) 0.008825 (sec)
2 0.015442 (sec) 0.013421 (sec) 0.008995 (sec)
3 0.016203 (sec) 0.015408 (sec) 0.009530 (sec)
q 0.016558 (sec) 0.013479 (sec) 0.008851 (sec)
5 0.016257 (sec) 0.013775 (sec) 0.008307 (sec)
6 0.016205 (sec) 0.012863 (sec) 0.008587 (sec)
7 0.016395 (sec) 0.013144 (sec) 0.009086 (sec)
8 0.016655 (sec) 0.012870 (sec) 0.008790 (sec)
9 0.016633 (sec) 0.012718 (sec) 0.008545 (sec)
10 0.015780 (sec) 0.012367 (sec) 0.008404 (sec)
Average 0.016257 (sec) 0.013535 (sec) 0.008792 (sec)
0.018000
0.016000

0.014000
0.012000
0.010000
0.008000
0.006000
0.004000
0.002000
0.000000
1 2 3 4 5 6 7 8 9 10

W FastAPI No Endpoint B Laravel With Endpoint B FastAPI With Endpoint

WNUQIN 4.1 wansneaeuauslunsruunsduAudeyalugunuuwsuiiu
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0.035000 (src)
0.030000 (src)
0.025000 (src)
0.020000 (src)
0.015000 (src)
0.010000 (src)
0.005000 (src)

0.000000 (src)
Keywaord

FastAP| Mo Endpoint Laravel With Endpoint FastAPl With Endpoint

WNUQIN 4.2 nan1snegeuauslunsuunsdududeyaluguuuuwnnTidudu

aaa

INNNANITNAAOUNUINATAISTT 3 Tald Python saufuwsuidsa FastAPl
ey SPARQLWrapper lausi3 w¥ousuld Endpoint ves Apache Jena Fuseki @3nines uandliiiu
feuszansamlunszuiunisnisdviuteyaldirfign laglinatlunisussainnatadeffind
387 2 Fal4 PHP FuLilSuiisa Laravel war lausi3esne EasyRDF w¥euruld Endpoint
Y94 Apache Jena Fuseki Ingillnatiadesiadueg 0.004743 3uil Aalufesas 20.1
wardalinuEandn3sa 1 3904 Python saufuwisudsa FastAPl warlausi3 ROFlb lnednaads
saffue 0.007465 3unit Andusosay 84.9

nan1snadeviuansliiiuiininuuandisvesssesnatlunisussuianasg1adaay
W91337 1 wazisd 3 azldn1wn Python wileudy waarlunszuiunisduniduinniii
fe¥ovar 80 AuuAnAsTIiulETaausE I dessEuUTAnannsidentd SPARQL Endpoint
TunsUszanana w1357 2 a¢1d SPARQL Endpoint wWuienfufiuisd 3 uwifduansliduds
UsgAndnnlunszviunisfundoyaiiasnindewIsudfieufuisd 1 anuusndsdonaiiniu
91nn1sidenld Laravel Framework &3uUszunanalagld PHP 5qasmﬁ?u6ummsﬁamua1u Ontology
pnadINanananlun1sUsTanana 9g19lsiniy AmnuLanAsreanallunsuselanalaeusyanu

Tuwwrldufazaed
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1
a YVa o

yanandeiaselavinnisnaasulneld F - Measure sawansluaunisn 1 Alrlinuans

Y

gnianldlunisafiunsyssliueuieuseninessuunldesulnlagiuseuiiguiuss uuAuma

a a 1

lulaldeaulnlad [18] F991nKaNITNAEBUSEUUNIaaulnladlusyansSainuinnindesseay 17
AIPN5199 4.2

Precision XRecall
F — measure = 2 X — (1)
Precision+Recall

A15199 4.2 n1suSsuLieuyseansnainveaszuunwesulnladduszuunlildsaulnlad
778 F - Measure

Keywords F-Measure
Coffee Search System [18] OwlCoffee System

Blu 0.56 0.71
Nutt 0.56 0.70
Nuts 0.57 0.75
Tobacco 0.53 0.80
Fruity 0.70 0.78
Brazilian 0.57 0.74
Light Roast 0.59 0.73
Medium 0.67 0.80
Thai 0.60 0.84
Washed 0.60 0.70

Average 0.59 0.76
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unagUuasdalauauuy

a b4 v A 1% ¥ 66 ¥ al Y v
NATARALBRNUUUNMUITEVUAUAUTayan 1w lasUszy ndldoaulnlaglaggiaiu
Idaiuiadymeanuardivesnszuiunisnisdududoya waznisdum deyalinsaaiusionis
vouligagldoraianuslunisdenassudanuwnliifissme

N

a U =

FHedaladnihssuuAumdeyaniunilagUszendlioaulnlad Fasuain suusiudeyaniu

=>4

=

wazihdeyailiunimsgiuareenuuvesulnlad Waunlussuvdududayaniun OwlCoffee
MNsHAITEUY §ITedafiudiiaunsaiinainunsilunssuiunisnisdududeyals
Jeinisimsginazeaniuumatinisdmiussuvlunisussuianadeyaanssulnlagniu
wazAnAunaiadsla 3 sUuuu Ae waladsn1s7 1 Wnaw1 Python Saufy FastAPl wlsaiise
(Framework), 1nafia3s7 2 Wn1w1 PHP $aufu Laravel wisuidsa Tneld Spargl Endpoint wae
madadEnasi 3 1Wa1wa Python Saufu FastAPl ilsuidsa (Framework) was Spargl Endpoint
IINHaNIINAAeUUIEANSAINLAZAULEY 81993 TWN1TA1¥Y Python fiUszAn3aimuinnin
A191 PHP wagn1514 Endpoint 210 Apache Jena Fuseki 1181978 Tunns Spargl Query
vilvinadwsieanunfinindnansitedis fovas 84.9 LagannsUszifiuUszAnsnmannausiug
Tunsiumdeya Tnensldavil F-measure Fsnuiniianuuwiudmnnnirszuuilallsldeeulnlad
[18] flafouay 17

aAuguazasuNansaiung

[ Y v q vov g & 1% ] v
AN bananseuuduAudayaniun OwlCoffee @saduwds lunisnaasutunauanying
ajuladn szuvduAudayaniul OwlCoffee U arunsavinauliegnagnaesn1unlainsiey
seuuaull

d1u90338UU OwlCoffee HuaunsoldmAumdayauazynisduduldagauiugn
nssfuANABIn1svesfly uazdilinnuwiudminninssuuilildldosulnladiefonas 17
Taedalianuislunszuiunisdududeyaliisininisnsduiefesas 84.9 ndsannaaeuszuy
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ABSTRACT. In this research, we conduct a comparative analysis of the efficiency in
developing information systems for information retrieval by employing ontologies to
enhance speed and effectiveness. The primary objective is to design a coffee
information search system in the form of a web application, optimizing the information
retrieval process from ontologies for maximum efficiency and speed. To achieve this,
we explore three different methods: 1) using Python via the FastAPI Framework. 2)
using PHP via the Laravel Framework with an additional emphasis on Sparql Endpoint
integration. 3) using Python via the FastAPI Framework with an additional emphasis
on Spargl Endpoint integration. Our evaluation results indicate that Method 3
demonstrates the shortest average processing time when compared to the other two
methods mentioned above. This finding highlights the effectiveness of leveraging
Python programming language and FastAPI Framework, combined with Spargl
Endpoint integration, in enhancing the speed and efficiency of information retrieval
from ontologies. The study sheds light on promising approaches for developing robust
and swift information systems, providing valuable insights for researchers and
practitioners in the field of information technology and knowledge management. The
utilization of ontology not only streamlines data processing but also fosters a more
robust and efficient system, ultimately leading to enhanced outcomes and results. The
structured nature of ontology ensures a clearer representation of relationships among
data elements, fostering more accurate and insightful analyses. Based on the testing
results, the processing speed among all three methods exhibits a variation of up to
84.9%, and the average F-measure, when compared with the non-ontology search
system, is improved by up to 17%.

Keywords: Ontology, Web application, Search system, SPARQL

1. Introduction. An ontology serves as a meticulously structured formal representation
of concepts, their attributes, and the intricate interconnections among these concepts
within a specific domain. It establishes a robust conceptual framework, delving deeply
into the realm of abstract ideas. Within the expansive landscape of information and
communications technology, ontologies are pivotal, particularly in the development of
semantic websites [1]. They propel the Semantic Web forward, delineating the very
structure and essence of data employed to convey meaning on the internet. Essentially,
an ontology functions akin to a comprehensive knowledge database, manifesting in
diverse structural forms.

In the realm of the Semantic Web, ontologies assume a paramount role by not merely
encapsulating data but by defining its structure and format in a manner that transcends
human and computational understanding. These structured entities serve a profound
purpose. They empower computational tools to decipher intricate user queries,
amalgamate data from disparate sources, and process this amalgamated data in a manner
that holds profound meaning. The significance lies in their ability to impart semantic
structures, thereby facilitating the comprehension of meanings and relationships latent
within the data.

As the digital sphere experiences an unprecedented surge in available information, a
challenge emerges: an abundance of data surpassing the discerning capacity of the end



user. Conventional keyword-based search tools, unfortunately, falter in comprehending
the nuanced relationships between data points or interpreting meaning in alignment with
user requisites [2]. Paradoxically, the growth in information within ontology technology
brings forth a conundrum: the acceleration of information volume inversely impacts the
swiftness of data retrieval. Hence, researchers diligently strive to innovate methods for
crafting information systems capable of retrieving data from ontologies with optimal
efficiency.

The Ontology of representing relationships between words is a knowledge
management approach. Relationship groups involve using definitions to create
representatives of concepts or knowledge related to specific topics. This establishes
connections between terms, descriptions, meanings, attributes, and characteristics,
facilitating the expression of relationships. The capabilities of this technology enhance
information retrieval accuracy by generating synonyms in certain instances of ontology.
Additionally, it also includes providing definitions related to the taste of coffee by
referencing the Coffee Taster's Flavor Wheel [13].

A promising avenue of exploration involves utilizing coffee data as an exemplar to
design ontologies, subsequently subjecting the developed systems to a battery of diverse
techniques for rigorous evaluation. The ultimate objective is to discern the most efficient
pattern amid this methodological diversity, thereby ensuring optimal efficiency in data
retrieval processes.

2. Related Work. The term 'ontology' is systematically defined as an approach to
delineating our field of interest, encompassing concepts, attributes, and their
interconnected relationships, all analyzed conceptually [1]. Ontology plays a pivotal role
in advancing semantic websites and finds applications across various domains, including
tourism [3]. This study focuses on collecting and developing data relevant to tourism,
aiming to create an ontology tailored for exploring cultural tourism resources in Thailand.
The study utilizes the SPARQL language to query semantic data from the SPARQL
ontology database, a standard query language for RDF and OWL, enabling efficient
access and management of semantic data in business contexts. Additionally, research
efforts extend to formulating ontologies for online image sales businesses [4], where users
can conduct searches based on specific keywords or detailed image attributes, reflecting
individual preferences in interpreting images.

In the fields of archaeology and local wisdom, research has been directed towards
developing an ontology for pottery artifacts at Ban Chiang, Udon Thani Province,
Thailand [5]. With advancements in information technology, storing data solely in
databases is deemed insufficient. Researchers have gathered information on Ban Chiang
pottery artifacts, leading to the efficient design and development of a comprehensive
ontology for these artifacts. Another study [6] focuses on creating a knowledge ontology
for traditional textiles of the Lanna community. Challenges faced by librarians and
service providers in organizing and analyzing information related to Lanna textiles stem
from varied terminologies used in different regions. [7] has led to the development of an
ontology for analyzing patterns in straw baskets in the Khlong Bang Singh community,
Suan Phrik Thai District, Pathum Thani Province. The application of ontology,
incorporating matrix-formatted data on straw basket patterns, proved meaningful and
efficient. The ontology was tested using a web-based semantic application format,
optimizing storage space and expediting searches by replacing image storage with
numerical representations of straw basket colors.

Furthermore, research has been dedicated to creating an ontology for Points of Interest
(POI) in cultural heritage sites over the past two decades [8]. Globally, attempts have
been made to collate and integrate cultural heritage data using semantic web technology,



particularly in Cultural Heritage (CH) ontology. This model merges spatial information
with heritage data, enabling users to explore desired information about various heritage
sites. Protégé was employed for ontology development, and Apache Jena Fuseki was used
to create a triple store and Sparql Endpoint for storing and querying semantic data using
the SPARQL query language.

SPARQL queries using different tools exhibit variations in speed. As outlined in [9],
the outcomes of this study underscore the efficacy of the suggested methodology in
overcoming the hurdles related to online SPARQL property path queries. Additionally,
[10] highlights significant performance enhancements, surpassing existing methods by an
order of magnitude, thereby enabling interactive-time SPARQL query processing on
Hadoop. The study detailed in [11] concludes by showcasing the results of diverse
performance evaluations, affirming that the proposed framework excels in processing
SPARQL queries within a distributed RDF graph environment when compared to current
approaches.

In summary, the diverse applications of ontology highlight its significance in semantic
web development. This study underscores the need for efficient information retrieval
processes, paving the way for envisioning an information system designed to swiftly
retrieve data from ontologies, ensuring maximum efficiency and effectiveness in
information retrieval processes.

3. System design and architecture.
3.1. Ontology Design

We utilize the coffee data acquired, then developed a coffee ontology (Coffee.owl)
using Protége [12]. This ontology comprises classes such as Coffee (referring to coffee),
Origin (indicating the country of origin), Process (representing the production method),
Roasted (denoting the roasting level), Roaster (indicating the entity responsible for
roasting), Roasting Note. (Describing the coffee flavor level), Strains (indicating the
coffee breed), Tastenote (representing the test note), and subclasses including Acidity
(indicating sourness level), Body (representing intensity level), and Sweetness (denoting
sweetness level). Additionally, the ontology incorporates detailed test notes of coffee,
organized according to coffee taster's flavor wheel [13]. To enhance efficient data retrieval,
synonym information is incorporated in instances. This ensures effective search
capabilities within the ontology. All classes of Coffee.owl as shown in Figure 1.

Each class has a coffee instance and is typed into the ontology. Each instance has an
associated Data Property. with the composition of each type of coffee as
shown in Figure 2.
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FIGURE 1. Class in Coffee Ontology (coffee.owl)
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FIGURE 2. Example of the properties in an instance in the Coffee.owl ontology.

3.2 System architecture

We devised the architectural framework for the information system dedicated to
coffee data retrieval. The specific details of this system architecture are illustrated in
Figure 3.
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Y
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FIGURE 3. System Architecture

Coffee Taster’s Flavor Wheel |

In this system, the administrator collects coffee-related data and creates instances of
Coffee within the Owl ontology following the specified procedure. When users access
the search page, the system executes SPARQL Query commands against the Ontology
database (coffee.owl) using the provided search keywords. Upon finding instances that
match the search criteria, the system displays relevant information about all types of
coffee associated with the user’s query.

3.3 System Development Methods

We recognized the importance of efficiency and system speed, leading to the design
incorporating techniques and tools studied from relevant research works. Three methods
were devised, namely:

Methodology 1: Using Python via FastAPI Framework

In this methodology, the system is developed using Python [14]. When a user initiates
a data request for coffee-related information, the RDFlib library [15] initializes graph data
using the 'coffee.owl' file hosted online at (www.kawcz9.com/coffee.owl) It conducts
SPARQL queries and subsequently delivers the data to FastAPI [16], a framework used
for converting the data into JSON format. FastAPI then transmits the formatted data back
to the user.



Methodology 2: Using PHP via Laravel Framework and Sparql Endpoint

This approach employs the Laravel framework [17], a popular PHP web framework.
Users trigger the data request, which activates EasyRDF [18], a library proficient in
graphing data using the Apache Jena Fuseki run [19] Sparql Endpoint. An endpoint is a
specific URL or URI (Uniform Resource Identifier) that serves as the access point for a
particular service. In the case of SPARQL, the endpoint is the URL where you can send
SPARQL queries to interact with RDF data. Apache Jena Fuseki processes the SPARQL
queries directed to the '/Coffee' dataset where the 'coffee.owl' data is graphed. Laravel
converts the acquired data into JSON format and returns it to the user.

Methodology 3: Using Python via FastAPI Framework and Sparql Endpoint

Similar to Methodology 1, Python serves as the foundation for system development.
However, in this approach, the SPARQL Wrapper library [20] is utilized. Different that
It interfaces with the Apache Jena Fuseki run Sparql Endpoint to dispatch SPARQL
queries to the '/Coffee' dataset, where the 'coffee.owl' data is graphed. FastAPI processes
the received data, converting it into JSON format before transmitting it back to the user.

We have conducted an experiment comparing Method 1 and 2 (see Table 1), and it was
found that the processing time does not differ significantly. Therefore, we have designed
Method 3, combining aspects of both Method 1 and 2. Method 1 serves as the primary
method, with the addition of Apache Jena Fuseki from Method 2. This decision was made
based on the observation that Method 1 demonstrated faster performance.

Method 1: Method 2: Method 3:
Development Using Python H Development Using PHF via Development Using Python
wvia FastAPI Framework LaravelFramework and Endpoint via FastAP| Framework and Endpoint
Frontend i Frontend Frontend
: + I Y
Request Get or Post ! Request Get or Fost Request Get or Post
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v H h 4
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Server Backend ! Server Backend Server Backend
RDFlib EasyRDF SPARQLWTrapper
.
T T
Spargl Query T Sparqgl Query
Return Instance of Coffee Retumn Instance of Coffes
Use File |
Apache Jena Fuseki Server Apache Jena Fuseki Server
for Sparagl Endpoint for Spargl Endpoint
=
= ~
fem—r —
File H Dataset /Coffee Dataset /Coffee
coffee owl :
Avilable in www. kawcz9.com/coffee.owl
File File
coffee.owl coffee owl

FIGURE 4. Three techniques and methods for designing information systems for
searching information from ontologies.

4. Testing and results We have developed an information system using all 3 methods in
Section 3.3. All 3 systems work in the Web Application platform and search data from
the Coffee.owl ontology as well. The user can input the desired keyword and press
search. The system will search for information. and send the information back to be
displayed on the screen The user can then click to view the details of that coffee, which
will display details as shown in Figure 5. From this screen, the user can also click on
origin, species, production method, etc. to be a keyword. To continue searching for other
coffee.



GOOD DAY

ETHIOPIA

200g - 390 .-

PROCESSING: WASHED
TASTE NOTES: FLORAL, BERRIES, CITRUS, HONEY 2009

FIGURE 5. Example of coffee details display screen

With tested searches from the three information systems developed using all three
techniques. To find the efficiency results of the system that can process and display search
results the fastest, use Keywords to search 10 keywords, search each keyword 200 times
and find the average time used to process each keyword. and the results are as shown in
Table 1 and the comparison is shown in the form of a graph in Figure 7.

TABLE 1. Query test results of all three techniques
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FIGURE 6. Test results of all three techniques to compare efficiency
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In the testing results, it was found that Method 3, which utilizes Python in conjunction
with the FastAPI framework and the SPARQLWrapper library, along with Apache Jena
Fuseki Sparqgl Endpoint, demonstrated the fastest search efficiency. It yielded an average
processing time faster than Method 2, which used PHP with the Laravel framework and
the EasyRDF library, along with Apache Jena Fuseki Sparql Endpoint, by 0.004743
seconds (20.1%), and was also faster than Method 1, which used Python with the FastAPI
framework and the RDFlib library, by 0.007465 seconds (84.9%).

These test results clearly show that, even though both Method 1 and Method 3 utilized
Python and FastAPI for system development, there was a significant difference in average
processing time of more than 80%. The notable distinction between these two systems
lies in the choice of using the Sparql Endpoint for processing. Method 2, despite using
the same Sparql Endpoint as Method 3, demonstrated higher processing efficiency
compared to Method 1. This disparity could be attributed to the distinct difference in the
use of the Laravel Framework, which processes using PHP. Nevertheless, the data size in
the ontology may impact processing time; however, the difference in estimated
processing time is likely to remain constant. Furthermore, the F-measure index as
illustrated in the formula (1), provided below, is employed to conduct a comparative
assessment between the general coffee search system [21] and the ontology-based system,
serving as an essential element in a qualitative evaluation. When compared with the non-

ontology search system, is improved by up to 17%.
Precision XRecall

F — measure = 2 X — (D)
Precision+Recall

TABLE 2. The F-measure of a general coffee search system versus a Coffee Ontology

system
Keywords F-Measure
Coffee Search System [21] OWLCoffee System

Blu 0.56 0.71
Nutt 0.56 0.70
Nuts 0.57 0.75
Tobacco 0.53 0.80
Fruity 0.70 0.78
Brazilian 0.57 0.74
Light Roast 0.59 0.73
Medium 0.67 0.80
Thai 0.60 0.84
Washed 0.60 0.70
Average 0.59 0.76

5. Conclusion and further work This research delves into the foundational principles of
ontology design, aiming to facilitate rapid and efficient data retrieval. The study
concentrates on comprehending the challenges and significance inherent in coffee-related
data. Subsequently, the researcher developed the Coffee.owl ontology. The investigation
rigorously tested and compared three distinct data retrieval methods from the Coffee.owl
ontology, seeking to identify the most efficient and expedient approach. The results
unequivocally demonstrated that the information system developed using Python in
tandem with the FastAPI framework, coupled with the SPARQLWrapper library and
Apache Jena Fuseki Sparql Endpoint, exhibited the highest search efficiency.

The study revealed that Python's efficiency, in combination with the utilization of the
Apache Jena Fuseki Sparql Endpoint for executing SPARQL queries, significantly



contributed to the superior performance of the system. This research outcome stands as a
valuable guideline for individuals interested in selecting optimal methods for developing
information systems geared towards extracting data from diverse ontologies. However, it
is essential to acknowledge certain limitations identified in this study. The designed
ontology, although comprehensive, had limited coffee-related data.

For future development, it is imperative to incorporate additional coffee-related
information or varieties, aligning with the diverse needs of consumers. Moreover,
exploring more efficient programming languages such as Golang could potentially
enhance search efficiency, providing valuable avenues for further research and
development.
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* Methodology 3 Using Python via FastAPl Framework and Spargl Endpoint
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* Example of coffee details display screen
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TESTING AND RESULTS

* Test results of all three techniques to compare efficiency
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TESTING AND RESULTS

* A comparative analysis of ontology-based and non-ontology-based systems using
the F-Measure index for performance evaluation

F-Measure
Keywords
Coffee Search System [21] OW.LCoffee System

Blu 0.56 0.71
Nutt 0.56 0.70
Nuts 0.57 0.75
Tobacco 0.53 0.80
Fruity 0.70 0.78
Brazilian 0.57 0.74
Light Roast 0.59 0.73
Medium 0.67 0.80
Thai 0.60 0.84
Washed 0.60 0.70
Average 0.59 0.76
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CONCLUSION AND FURTHER WORK

* Conclusion

* The approach utilizing Python, the FastAPl framework, the SPARQLWTrapper library, and the Apache Jena Fuseki
Spargl Endpoint demonstrated the highest search efficiency.

* Further Work

* Incorporating additional coffee-related knowledge and characteristics into the ontology

* Explore more efficient programming languages, such as Golang.
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