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Abstract

The objectives of this research were to (1) build an ontology knowledge base of
nutrition for patients with chronic kidney disease; (2) develop an ontology knowledge base search
system of nutrition for patients with chronic kidney disease, and (3) evaluate the performance of an
ontology knowledge base search system for nutrition in patients with chronic kidney disease.

This researcher collected the nutrition knowledge in chronic kidney disease from
nutritionists and related documents for chronic kidney disease patients. An ontology knowledge
base was developed with the HOZO program. It comprised educational classes on suggested food
items recommended by nutritionists for kidney disease patients. The researcher then created a
search engine based on ontology knowledge of nutrition for kidney disease patients. The result were
an informative food menu from inferential nutritional principles of nutritionists. The search engine
evaluation was performed by using precision, recall, F-measure values, and statistics for user
satisfaction.

The results showed that precision, recall, and F-measure were in a very good level.
The overall user satisfaction evaluation result was excellent (X = 4.21). This indicated that the
ontology-based patient diet search system for chronic kidney disease was suitable for providing

knowledge to the patients and their relatives who act as caregivers.

Keywords: Ontology, Knowledge base, Search System, Chronic Kidney Disease, Patient Diet
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HAZANNFUNUTIZHINUUIAA (Relationships)
v a AW Y Yy v Y =
1INANUHNIYD9UNIFINITN tanaudedaunedgllain coulnlad
= o a A o 9 o P Y 3 @ a 9
N0 MIMuualenNUrenFaudvesddnnnez lailuaunuvesuuina Joya
v v 9
Asaumd ANNga1 9 AlFausununnurasdeyaivainiale uazlveuwailonfeany
A Y 9 A Y} o < ~ v o q U s A ¢
el laanurunenaeandosnsinu taziluasgiu@einy mvuysduazasuiin o
9 ° ' 1% Y 1 = a a = o ' J
o lavazihausiunu ldegalidse@nsam a muwiar, a1he uiuned, uag

a @ 4
ATTVN UWIAYNA, 2549)

4.2 23ansznovveseauInlad
9
pouInTaddsznoulidreesrilszneuvesdiudia q aeae la)il
a = a d‘d a oA a @ A
4.2.1 uUIAA (Concept) N80 ANNAANTILUININI A AnwAana linTo

A < v A A & A A a Y
mmisu“lﬂmmumau% L‘]_]‘LJGIJi’)”]JlﬁU@]sUi’Nﬂ31%3&5’0@1@&3E’NWHQ‘VIﬁnJ”ISﬂ’E)‘ﬁ ‘]JWEJinJa&E’JEJﬂllﬂ
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' Y a 14
U AU (People) ﬂﬂm%ﬂfﬂﬂﬂg (Expertise) INY1ANTAT (Science) HATAITANHYI (Education)
3 a <3 . o { a wa .
Wudu TasuuirAne1vlsznouais aaoa (Slot) FuTNlunsos oAU LA (Properties)
a 4
azouauaues (Instances) VOIAAT
<1 I wAa 1 a { a [ [
1) aaea (Slon HuguauIAveUAZIUIAANOTLIIAUANHULA 9
AaaAa o a . 3/ 1 )
uaznean3 DIANUIAA B9 1U119ATIEENUNDIN (Roles) w%ﬂmﬁum (Properties)
< < Y o w A 4 I a =
2) Wudn (Facets) Wudoinnavsenginumnyeiaasauuing aalu
gl.: U J
VNATIVLTINI NYINDN (Axioms)
A o 3 vy A& o ° =
3) BUAUAUY (Instances) WunguaIayanudiunulumsinausda
A
4.2.2 QMANUA (Properties) 111809 N1IMIHUARUANTAANYULAIL 9
d' d' 9 [ v Jd o a d' o Y a = a ] o [ ..
MAeIVoITUNUTAULUIAA NI 1FaT U195 10a21DIALUIAA 1FU AHUIU (Position)
{ o I
A01UNTU (Office) 1udY
[y o o o v [
4.2.3 ANNGUHUT (Relationships) VI18D9 N1THUAUDANUTUNUTIZHIN
Y
HUIAA HUAANNFUHUT Aall
(% o o o o 1%
D) ANVUTUNUTHUUNITIAAIAY (Subclass of e Is-a Hierarchy)
o v IA g 1 a 1 @ a 1
Ao Anuduwusmiunisareneanuifan lidauafagn 191 Biotechnology is-a Science
a Y1 A v & a J A . .
931181491 maTuTaddimn Faily) a1vniiavesInemans H3e Freshwater fish is-a Fish
A ] 90' v I
a3118 1871 anive Gaily) Yar dludu
o o o 3 r = = [ o J A
2) ANUTANWUTUY T UTIURUN (Part-of) A0 ANUTUNUTTUA
ua I [ . [} a 1 o
AmauA v “UudIunilaues” 195U Workings part-of Expertise 051181871 HaueIn15iiau
I [ . H ~ . o ; ' v
(iludaunile) AT W30 Car Part of Wheel 951181871 a0 (Hudiunile) snoud
o v oI Aa [ v A a
3) ANNAVWUTIINADINHLIEY (Syn-of) 1D ANUTUHRUT NUETAIDUUIAA
AUANVHTOUITIANUNNIADNY 1% Degree syn-of Education 4831181831 5eAUMITANEN
(Degree) UANUNINBIRSINUNY MIANH (Education) Tunusu'la
1% -4 I~ % A [ v A =3
4) ANNANHUTMTITUAINY (Instance-of) D ANUTUNUTNUAAIDY
I o Aa a 1 et a 1 o
mmJumgmuﬁaam%ﬂm@mmﬂﬂ 1%U Student Instance-of Classroom G?Qf’)‘ﬁﬂ'lﬂhlﬁ}'ﬁ'] uﬂﬁﬂu
I Aa 3‘1 =3
(Student) WuaNFNUIFUITIU (Classroom)
Y o b4 v o d . =< A A
4.2.4 Yemnualunsa319aNNTUIUT (Axioms) viueDe Rou lvvTenTsng

9 (% o J 1 a @ a a o wa
Gluﬂ'liﬁi'lﬂﬂ')'lllﬁ'llwu‘ﬁi3'ﬁ’J'NLLH’Jﬂ'J'IiJﬂ@ﬂ“]JL!u'Jﬂ’J'IiJﬂ@ 'ﬁ%’f]llu')ﬂ’ﬂllﬂ@ﬂﬂﬂmﬁuﬂ@]

A v ¥ A E)
LW@iﬁﬂﬂﬂ’NNﬂiﬂﬂﬂgﬂﬁ@ﬁ
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Y

% o P o
4.2.5 MIe819Y0Na (Instances) NN1EDI AIFNHNTATAIMUAANUHIIETE U

U

@ Jd o

[ Y
pouInTadiseuu 9 (Yynanyal MUIUIAT, 2558, U. 121-122)

4.3 mmnlumsmavvesesulnlad
I ¥ 1 o gll 3
Mt laseahenugunlslumswauieeuInlas ennuiluassnglums
v s Y A o a a A v A s
A43°999AAIN3 HIBUUUTIARUIAAYeIEaY InTad e Iineuiiumasansolssuianauay
A A 9 A W a a A
pdasnnuruie ne1nd lassadiehensaddanudiuisoeiuiouuiia qudula
o o J A A ] YN Y =\ a A
anuduusmunufanedluveuanug lasgeiidsz ansam
v
o A I o
mu1leauiiiagioa (Web Ontology Language - OWL) 1ilumstinauoninyilu
a = o Y] v [ 9 A I o 1
M305UIweU In laduazmmuuaaNudunussenIgvouadayanaulys umsiauiae
J. I
1NNYI1015 A0 (Resource Description Framework - RDF) HAZAUNDANINANIHIABIDNIDA
(DARPA Agent Markup Language - DAML) uazlelouea (Ontology Interchange Language - OIL)
o & v 1 g ¢ & 2 A .
Tasn1w Teauiaguoa (OWL) 391l ueealsenounilaluauinmanunuie (Semantic
I o A o I )
Web) tHlumsihaaduaz puantifvesnaranineriaed (RDF) ulHnilumsiualassadie
{ [ Y- g}./ A 1 o a [
nanuduius luszuugudoya SINURNAINVeIMIMUUATLAToYA 5095UNTUTTO0
a o o 4 o & [
FAsInzLazMImuuateyatazaNuFuRusveIaata w1 loauaguea (OWL) uuuilu
[ le 4 % Qy % ng
3 Uszian Ao Teaudiaguealan (OWL Lite) Toauidiaguea dea (OWL DL) uaz Teauilag
uoaya (OWL FULL) uaazszinngneenuuumnldmuizaunums ldauaiungums b
a d o a Jd av [ un
(33 dannng, 3571 QUyou, nazinsaszga auasIy, 2555)

1 I~ o [ a J (9 IJq Y
M3utialsznnueaniyr OWL i 3 szian drivsumsaaaenuglsuas

o

fvimu Taemmg (Jorge Cardoso and Amit P.Sheth, 2006)

OWL Full

~ s
NINN 2.2 @Qﬂﬂigﬂﬂﬂﬂlﬂﬂ OWL

#1311 : Jorge Cardoso and Amit P.Sheth. (2006) 81311 Ay dunT NG (2552)



20

[ aw d o {
4.3.1 Tesiuilaguealan (OWL Lite) arinayunudoan1sves14ndesnis
~ v o ] 9 o A 4 ] 3 1
Wee msvadisuuazmsutaszianlaslddnvasvIomaa lumsuauudiy o 195y
Y o 2 4 . =~ da Qdy . . A o A a
t1Teauiaguealan (OWL Lite) idauvuein1saneadn (Cardinality) W31 uNvziia
a0 1

v o J 1 1 S R 1 1 4 { o o £
ANNTAUNUTIYNISUAIDYLA 0 W%'E] I IMuu %Q\ﬂﬂﬁ'@ﬂ'I5W’|Lﬂ%@\1ﬁ@ﬁﬁﬂﬂﬁ1§ﬂiﬂﬂﬂlﬂﬂQll'ﬂa

U

s

I'd 1 dyé @ o =2 g Y o <3 Y v
1ai wpantizezuesanuduiutnanyuaz ez Idmaouoonu15IA32 TAsMIAUMFHIUAIT
IANYIANY (Taxonomy)
o A a < ~ v o & o &
4.3.2 Tﬂﬂmﬂaguaa Altea (OWL DL) Lﬂumymimiumﬁmﬂmawmmy1
o 2 I =\ Y9I o ] 1 I Y]
T@ﬂ‘umaguea Tagilums@eunmeladenvue 1y aarauaazaadd@visotusunalaves
A Y 1
ANTOU 18 1 aana
% QW < A A o 9 A
4.3.3 Taﬂmyaguaaz,\la (OWL Full) L‘]JuﬂTH1‘1/liJﬂ’JTJJ°]J"]J“]56u3J1ﬂVI’§jﬂ
- a A A g a I 19y =) v A v ]
FIanyULNABABANUHNIeNIUDdTZveIe1sAeN (RDF) Tae liidoatinismsua andeena
[ 4 a It . I a 4
wu Tensal (Syntax) daszaInoITAeN (RDF) Fanara Aol uduaaU (Instance) 18

. 0 . Y a Y
NMITANHIVDY Grigoris Antoniou and Frank van Harmelen., 2004 laosue13

1 3/ o Pd o ay [ <] ]
N ﬂﬂaﬂumaguaa (OWL) uaziaﬂumagu@aﬂa (OWL Full) mqmﬂumiﬁuuauummmm

o o A

1Y qy v 9 [ ] H 1 [ 9 g
Taﬂumaguaa (OWL) c?%aﬁmamﬂmiawmaﬂymzmqaawﬁgmﬂmqﬂumﬂ@ﬁugmmmmm
P o £ < ' o £
o15Ateea (RDFS) Tﬂﬂiaﬂuguagzlaaﬂa (OWL Full) 92 UnNsHaIuseHIg Taﬂmuaguaa
=) [ v o 1 1 o A ]
wazesalioa Taeslulinsifssuluaiuvesmsisaana w%mimwuﬂﬂmﬁmm HAZMUD
Y 1 IS} v o

o £ = 9 9 I o
VDA muiaﬂumaguea Auea (OWL DL) aziv013a1u uns lgersaen lunismvuanaid

MsMmMuaguautia tazmsmvuanvesdoya

4.4 TundUMIT3 190U IN]al
Y = a o =
15519001 IN1adaIuuuIAANTZUIUNITWAUI9oU TN 1aT (Ontology
Development Process) (Noy and McGuinness, 2001, p 5-11) #1999 (ﬁ‘W’Jiim ?J‘L!“VI@QWiim,

[ g @ dﬂl
2557) LL‘]N!JJ‘L! 7 VUNDUAIU

1 4. 5. 6. ’

Determine Define Define Define Create

Scope Class Properties Constraint Instance

4 o -
MWN 2.3 NTLVIUNMTHAU DU IN Tad

nu: Noy and McGuinness (2001)
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4.4.1 MIIZYVOLIYA (Determine Scope) MITZYVDVIVALDL Tnq1lszasfves

manannesu Inlag
A a4 01 . 4

4.4.2 msitorsaneenlnladiifiog (Consider reuse) I1NOATINTOVANNA T
Ysunaanazvenedantioglimunzay lumsasuauesaevouaauliannsasi ldaniuay

4.4.3 N3NNI IYAZIBYA UAZHDNIDINNINTINGY (Enumerate terms) VOIA

i g a @

azinonluoou Inlad medlunmsesuelidwaumazdldawdle

9
4.4.4 Myruanaa (Define class) MyuafadaaIAUTUYBIAAITLAS NN UA

Y
v U Cg

Y 2 A an A FY @ o
RIGEG GIJ’ENﬂ’dWﬁLLﬁ31?]5\11?(51\151181“61]@\1?]@1?( C]NZJ'I/TﬁWGJﬁﬂLﬂu]lﬂ]lﬂsl‘LlﬂﬁW@J‘LH@W]‘]JSU‘N

P}

Y 1 amxa 4 J I @ 1 2 Yy 9
ALN ITAUATIZHUUVVUUAIAN (A Top-Down Approach) Lﬂumiwmummuummmmumﬂ

—

o o w a a 4 asta J 1 S
ManannuveduuIfa laudanaaimmzmizee 35AATILHINaTUDY (A Bottom-Up
I o U 493 2 Yy 9 o o w ~ ~
Approach) uJumiwmmfﬂ1ﬂaNﬂmuumJmu@1’wmfn1ﬂ@ﬂ:mJﬂmﬁmﬂwwmzmmﬂmgﬂ Tagy
o 1 I a @ 49! 1 A Yy Y o o o 4
mii]@1ﬂqmmaﬂard’aaﬂmu,ﬂuumﬂﬂm”lﬂmmm U GuduAIemImvuaaatadimsy g
o . Yy ¢ s £ Ao ~ o v & ¥ o
Weyn (Pauillac) waze 1@AN15 Ind (Margaux) clmJaﬂymzmwwu1ﬂm§rﬂ1ua1ﬂwu ANUUN
9 v ' v o [ g Aadna J
NTATINA[ITHAN (Superclass)muﬂummuamﬂmaﬁ HAZATUATIEHUUUNT NN 1Y

< @ 1 1
(A Combination Approach) L‘]JUﬂﬁiW@Ju'lﬂigﬂ'Juﬂ'liWallWaWuigﬂ'ﬂ\iﬁ%ﬂ'ﬁﬁnﬂ‘Uuﬁﬂﬁﬂq nag

Y
v X

A [ 3 I~ o a I I A 9 a g’;
’ﬁimimﬂa1ﬁu’U‘uuJumimwumm’mﬂﬁmu%mu ’mfﬂnJumigimuuuaﬂﬂuuqmmuu

ﬁl a 2 té g}/ d' ! gJJ 1aadn ddd’ ds! T o a
Wou TgauuIAATEAUNANTING 3 ‘Vlﬂﬁ”I’Jll”I‘L!‘L!llllll’)‘ﬁﬂﬁ19‘1/]ﬂ‘VIQ’ﬂﬂlﬂﬂgﬂﬂiﬁﬂﬂ@ﬁ!mmm’mﬂ

Tumseenuuuvesdimuioou Inlad

@ C Wine
@ (C) White wine
@ C [%‘m:e wing
@ (C Redwine

Beaujolais

Mddle i-———v® (C) Red Burgundy

C

c
level e~ = Red Zinfandel
© (C) Red Bordeaux

L] C) Medoc
C)Paulllac g Bottom
C) Margaux 4"‘> levd

C) St Emillion

C) Graves
‘ C Cabemet 'F\v'.'-ru
C) Cabemet Sauvgnon
©) Pinot Noir
C
C

Chianti

Petite Syrah

H 9
AN 2.4 Define class MyUAAAALAZAIAUVY

A Noy and McGuinness (2001)
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o 1% [ @ 4 1
4.4.5 MsMvuAgManywe (Define Properties) V300NN AUNUTIEH I
a A
wwananeluveuvanaule
4.4.6 msmyiuadonly (Define constraints) vizos19azdoass 9 lumsesue
A 1 1% o [ Y4 1 ]
auaniaan q Innuaand nSensmmuaaudunus (Relation) 52 HANAAIE 1FU AAITEINA
= 9 2 1A a
ansolidoyald 2 A1 flo eAme tazmAnR
Aa 4 % 1 " W
4.4.7 MIAFNOUAUNUT (Create Instance) ADHIDIVDITOYANT DARINY

a A o P o =
UBDALUINA ﬁﬁ@ﬂ']ﬁW‘VW]llﬂ15ﬂ1ﬁuﬂﬂ’31uﬁu181'ﬂuﬂﬂu}ﬂIafJ

4.5 Uszianvesesulnlad
° 2 o X
pouInTagaunsodwundsznnldamveuuanslszgnaldau aail
~ % 3 Ay 1
4.5.1 eoulnlagszAuus (Top-level Ontology or Upper Ontology) iluponTnTatm i
A P} 9 ¥ A A < 9 s % A A ~
1N99 N DV VINAANNFIT 0 1A oIt mIzAUeIAn NN VA TN TANUHaINHa1eN
4 [ 4 4 o LYY
wonTeanuosAanuisuou 9 18 dszneudewanaid (Base Class) tagmvuanmuaiiialu
a A o o v J 1 o P4 o .
AseTuIeAAE HIamMMUANNFUNUT Tz Iaaaa 181591 1119 11 Taun 11 (Generic
Domain)
A o v A I @ a A
4.5.2 eoulnlada@1m5UNaNITIN (Task Ontology) \Wum3snau1Ieeu Inladiie
ADUAUDINIININIUNINTTVEDY (Task) TagordanITnIgnoagaauIiamnIzyoIoou Inlay
FTAUUU
= o -4 . I Ad o o
4.5.3 soulnlagmmizd113ulamy (Domain Ontology) \WuoouInTagivai
2 = = =& = Y @ ~
Yu Taoliseazideansoungumniz lusgUUNUWIG 9 Fazsiusauguanyuzna lfgwso
Y 1
4390 (Generalization) 5 WINWNNINTTUAN ) (Task) meldszuuanniy 9 DA UAUDIND
o 1 A =) o ) v v I
Tawu Tagerdomintoneaguauiammizued lawunneou Inlagszauuulddmsusamy
9 9 ] ad Aa 4 s A o aa o I Y
ANVIMWIZATY (U DIANNTOUNT UWNG 1A3039N3NA LazAIna 1 udn
= [ . . I
4.5.4 eoulnlagszavlanea (Application Ontology or Local Ontology) 1uoou
dd’ %

TnTagngnanamslFauluTamuiianum ez (Specific Domain)

U
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Top-level ontology

(oouInTags=Avuu)

Domain ontology Task ontology

(eauInTlavmmzdmivlamu) (oau InTagdmivnanisn)

Application ontology

(@ou InTagdmivnanisn)

7NN 2.5 Uszanveseon Inlad (Guarino 1999)

W1 gNMIIIU ANT IFATDING (2555)

4.6 msdsziiveoulnlad
a ) 9 A A 9 A .
M31/5213u (Evaluation) A7MUYNABIAZANUUNFOND 1A8HITEIIY (Domain
4 o ' P v o
Experts) 110A5 21900 UAINYNADIUDINITIANUIANY ANNANYTE ANUTNWUT nazaw

2 9 Z o 1Y S o )
‘ﬁ)"]“lf@um@\iiﬂiﬂﬁﬁ'm mﬂuummi‘ﬂiugﬁaaumiameiJmLmzm

4.7 msiszgndlieaulnlad
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pouTInlad ldgnildszgnaldlunate 9 du Tasiarsainninglszasd
9
voans1 114y asil
9 v N A Y = Y A 9 A A A
w.7.1mstszgnal¥esulnlagiensiindetoya nilassadensedyuuui
LANAIINU (Common Access to Information) Tagaou InTagezsiminiangue niemsoud
AA = o G 9 v Y A Y o U o o @ 9
nianunng@eInurIemsamnlansanuld meliauisaaususuuaziinduun 14
Tnuld
Ay oy A ' o g Y Ay
4.7.2 szyyavauvdeya eou Inlaglaiuyielumsversiin s lumsauauy
9 A A A o q ¥ Y Y 2 9 Y
Foya TasnsnsanANuNIevedn q Aauls mldansodunmuazidindoyaldnsa
Y y = Y ' ) dy R A Y A
AANUABINMTVBIR 1FU TAnugndeuiudnniu nazdireanszezinar lumsauaudn
are Aregrury szuumssamslsaludle ssunuuziharsemsdmsudiheTsawmanu

Fludu
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J y ] ]
4.7.3 msilszgnalfeouInladimenisuilasdoya Tegluzlununimiaig o
y 4 o a 4
(Neutral Authoring) tWo1¥ 1Usunsudu q awnsaih lu1danuliinadse Toxni
% q o J d
4.7.4 msilszgndlfeoulnladinel¥mmuaneazidenvesvonkinii (Ontology
. . A Y 4 4 o o Jd o o o
as Specification) 1o 1oonuuV¥e AT U T uuazs 1T IWMANNTIMT UM UAAIY
v o s sy YA o 1A o o A
apamslumswannaenauns sz Teminla A msvgie Tdsunsy msthgessnuaenauns

o o/ Y ]
tazmsinauu 1% vy

4.8 MsnannauInlal
AA o K Y = a @ @ ] 9 .

pa U INTaBNWAITUITABILMIHEIN TANUIA IAHYAINT (Terminology)

9 90' A A an o = [
#1150 1941 18 (Reuse) HATN159AN15 (Methodology) ttazauisatanilasununieuen
(Interchange) dUMTIANMIMITAIooU InTadazdvalimanannegaaoaal muNMUINg
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YBIANNT IUa1VIUY 9 TasmnuauuIfatazaNNauNusvouuina sanieluoouinlay

Y o Y Y v A ti'd Y t:' o [ [ = da! (%
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Y
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1 4
TUADULAZAINTTUNADIA UM AT
4.8.1 mviuaeewuinladoniideguds Tasmsiuuiaaainesu InTagouin 14
lumsadnvouwannuiizunnmsmivua oadnanuwdlanernuanudesnsvesdldn
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Lﬂ%ﬂﬂlﬂﬂﬂﬂﬂ@@uiﬂiﬁﬂﬂh@Qllfd’) uawmmﬂﬂmaﬂmﬁwmmmmnumh
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]
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° ' a o2 r v o o A
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(Schema)
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4.8.3 fnﬁwmlurﬂ7ﬂﬂ7ﬂwnﬂ?U@Wﬁﬁ@§illél? lﬂuﬂ']ﬁwwu']ﬂ']ﬂﬂaqmﬂ\iﬂ’]ﬁqu
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Y Y
TnTagyum v mswauieeuInTadvuinlvidiulugee lduulfiaues Uschold and King
I a zil o a A I A A o At
(1995) TaatflutuiAanug MUBIMINALI00U I 108 osnnuiuiAana 1m0 IsNM s
YSulFldamuanudesmsuazanumnzaulumsiauiesuInlad Famvuanszuiums
A o = . . I S [ dy
W392995MINia1eeu InTad (Life Cycle For Building Ontology) oamiiu 4 vuneu aeae 11l
o o 4 9 @ ) = Y
1) fmuadaglseavauazvouua Iisaay msiteteou Inlaguld
@ 4 o W 4
NUNNAUANBULIRNIE (Specialization) ¥DIUNTTA (Scenarios) YAVDIAIANYN (Set of Terms)

HazAMUANYYL (Characteristics) 318a2108A1/and08 (Granularity) vouwe tazilszinnvetoou

Tnlad

[

9 9
2) mya3eeouInlad (Building the Ontology) H35M3 3 TuADUAIH

9

v < o a [ [
(1) MsvanusIuIIveou Inlay iumsmruanuifanandingy
v o J { { o ¥ 3 o v J
uazANNduRusvesveuanN; nauly afuanudesmsiganu saunImsmruamAns
i¥ouTesdenu myadwosuInladawsarhla 3 juuude
a2 4 < a
0. BUIAALU VU UANAIN (Top-Down Approach) Wunisteny
a [ 9 1 a d‘
mnaaluszavniadliguunfaimmzinizag
Y
a2 ' < a
Y. UUIAAUY VA NTUYY (Bottom-Up Approach VU5 ey
a d' a [ 9
mnAaimmzza lmuuaaszaun g
a 4
A, UUIAAUYVOONIINGUINA N (Middle-Out Approach) W3 ©
mnAnien Tealseaui)szausznIenszuIUMIMIHAU VD Top-Down 11 Bottom-Up
° a g o Y 4 2
2) msduaueesuInlad tJumsinausninuiargniyingu
o a o Y 3
nms myadnlaseaduanuidrsuuusiaowuina msmvuaszauanuiuniimsves
o o J 1
pouInladlaofmuanniaglszasauazngui 1y
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SELECT * FROM ‘ood’ LIMIT 0, 1000
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B food_synonyms @food_kidney_disease (food_kidney_disease) - Table b O X

File Edit View Window Help

B Import Wizard ﬂ Export Wizard V¥ Filter Wizard {1 Grid View : Form View "1 Memo S

id_syn id id_sy ~
v

10 2 3

100 11 9

101 1 10

102 12 1

103 12 2

104 12 3

105 12 4

106 12 5

107 12 6

108 12 7

109 12 8

1 2 4

110 12 9

111 12 10

112 13 1

113 13 2

114 13 3

115 13 4

116 13 5

117 13 6

118 13 |7 g
o< > Mo = a ¢ o @1 8K
SELECT * FROM “food_synonyms’ LIMIT 0, 1000 Record 1 of 390 in page 1

v
A

v v d
A1519 “food_synonyms” A1519NAANNFUWHEILHI19A1519MUD Many to many 32119

1919 “food” LIAZM191N “synonyms”

[ &3] ideal_body_weightl @food_kidney_disease (food_kidney_disease) - Table — O X

File Edit View Window Help

[E2 Import Wizard [ Export Wizard ¥ Filter Wizard | [ Grid View [=] Form View &/ Image &
i 7ibw_id Vibvs; W Vlsrotei?n_tb_day préte}n_per_time meat_o%_[iay Vmeat_c;f_'lzime \° rst;gie ”sex Il A
» B 050 2000 6.60 5.70 1.0 6 1

10 35-85 2.0 930 8.00 260 3 2

1 35-85 3150 10.50 900 3.00 2 2

12 35-85  35.00 11,60 10.00 330 1 2

2 40-90 2400 8.00 6.90 230 5 1

3 40-90  28.00 930 8.00 260 4 1

4 40-90 3200 10.60 910 3.00 3 1

5 40-90  36.00 12.00 10.30 340 2 1

6 40-90  40.00 1330 11.40 3.80 1 1

7 35-85 1750 5.80 5.00 160 6 2

8 3585 2100 7.00 6.00 2,00 5 2

9 3585 2450 810 7.00 230 4 2

M1314 “ideal_body_weight1” m319msdanguaniivtiniindsilu nazveyamlusaundile
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[} ibw_to_stage @food_kidney_disease (food_kidney_disease) - Table - O X
File Edit View Window Help
[ Import Wizard 5% Export \[Qzard ¥ Filter Wizard | [ Grid View [=] Form View | |*] Memo ):

id 1BW_id stage_id "
» E 6

10 1 6

100 3 6

1000 26 6

10000 257 3

10001 257 1

10002 257 2|

10003 257 1

10004 257 1

10005 257 1

10006 257 1

10007 257 1

10008 257 3

10009 257 1

1001 26 6

10010 257 1

10011 257 L

10012 257 1

'
aA

v v
M1319 “ibw_to_stage” MI19NUANNTFUNHEITH1I 1913194V Many to many 5THINMII

R Ing_id
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100
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104
105
106
107
108
109
1

110
1
112
113

M54 “ingredient” MM 3HUTYATIM I TAgALTI

Ingredient_Name |

> EN 4

Fude
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File Edit View Window Help

[ Import Wizard [ Export Wizard ' Filter Wizard

“ideal_body_weight1” 1tazms

B ingredient @food_kidney_disease (food_kidney_disease) - Table

=

LL Grid View L_ Form View "1 Memo
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| Hex &/ Image

>

fluarulszneunaazanmserving



120

[ == m2m_ing_food @food_kidney_disease (food_kidney_disease) - Table =) O X

File Edit View Window Help

ﬁlmport Wizard m Export Wizard ' Filter Wizard L‘__l Grid View E Form View 1 Memo Hex @Image -

id_M2M id Ing_id A
'O

10 2 10

100 9 31

1000 86 31

1001 87 48

1002 87 49

1003 87 50

1004 87 15

1005 87 31

1006 88 48

1007 88 49

1008 88 50

1009 88 15

101 9 3

1010 a8 31

1011 89 48

1012 89 49

1013 89 50

1014 89 15

1015 89 31

1016 90 48

1017 90 49 )
M <« > M F = a 00 @1 8K
SELECT * FROM ‘'m2m_ing_food™ LIMIT 0, 1000 Record 1 of 1000 in page 1

v
A

v v d
A1519 “m2m_ing_food” MINNNANUFNWUTILHIIAMITIMUD Many to many 52119

M99 “food” HASMN131Y “ingredient”

™ sex @food_kidney_disease (food_kidney_disease) - Table - O X

File Edit View Window Help

[ Import Wizard [ Export Wizard ' Filter Wizard | £ Grid View [=] Form View

SEX_id gend;r ;eeds things_to_do A
» e damevasimeanii 1,700-2,3 swsudssnuas ulemselsids
2 Afgs daamenasnusiotis 1,600-1,8 awsudevuawlulemsolsids

M3 “sex” MINMIDVYOYANA ANNABININAINY tazdannIsFulszmu




121

[ == stage @food_kidney_disease (food_kidney_disease) - Table - O X

File Edit View Window Help

ﬁ Import Wizard ﬁ Export Wizard ‘\_ir Filter Wizard rid View (_—_;“ Form View "1 Memo Hex &d Image

stage_id stage Meaning Egfr A
> st 1 logufouiTefludaan: 100

2 seuei 2 Tonfou 89

3 susdi 3A lofosthuna 59

4 seuedi 3B lmfouthunafiann 44

5 stusdi 4 lefossnn 29

6 susit 5 Tonn 15

A1519 “stage” M1519M3AVIZE2]5A AOATININIBIVBI IN(eGFR)

[ ==| suggest_menu @food_kidney_disease (food_kidney_disease) - Table - (] X

File Edit View Window Help

ﬂ:; Import Wizard ﬁ Export Wizard ' Filter Wizard ‘-'7"‘,: Grid View E Form View

suggest_ld ibw_.idv stage food A
» N 6 2

10 1 6 11

100 3 4 37

101 3 4 38

102 3 4 39

103 4 3 1

104 4 3 2

105 4 3 3

106 4 3 4

107 4 3 5

108 4 3 6

109 4 3 7

11 1 6 12

110 4 3 8

111 4 3 9

112 4 3 10

113 4 3 11

114 4 3 12

115 4 3 13

116 4 3 14

117 4 3 15

118 4 3 16 %
M 4 > M = a7 @ Q e @1 = 8 K
SELECT * FROM ‘suggest_menu® LIMIT 0, 1000 Record 1 of 425 in page1

4 v v
A1519 “suggest_menu” MINNUANVTURUTIZHI9MTIMUY Many to many 52H14

M1319 “ideal_body_weight1”f011313 “food” HALMN1919 “stage”
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[ synonyms @food_kidney_disease (food_kidney_disease) - Table - m} X

File Edit View Window Help

ﬁ Import Wizard m Export Wizard ¥ Filter Wizard @] Grid View E Form View " Memo Hex & Image .

id_sy synonyms A
> NuMRMIS

10 Al

11 WA

12 LI

13 A

2 TWEATIMIN

3 aws

- BIY

5 menu

6 MENU

7 menu

8 oWsA

9 LNAN

v

M <« > M + = a I 0Q @1 » 8K
SELECT * FROM ‘synonyms’ LIMIT 0, 1000 Record1 of 13 in paqe 1

M13149 “synonyms” M3 1M 3HUTYas 1A
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