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TOM TAT: Vigc thiét k& ontology tir mé hinh thuc thé' - moi quan hé (md hinh ER) la mgt trong nhitng cich tiép cdn da va dang
dwgc quan tdm gidi quyét. M6 hinh STER (Spatial Temporal Entity - Relationship Model) Ia mgt mé rgng cia mé hinh ER dé cho
phép c6 thé hd tro yéu t6 thoi gian va yéu té khong gian. Bai bdo dé xudt mt phwong phip chuyén doi md hinh STER sang OWL
ontology bing cich chuyén doi cdc thanh phén ciia mé hinh STER sang OWL 2 trén co s6 ké thiea phwong phdp chuyén doi mo hinh
TimeER sang OWL ontology da duwoc nghién ciru truéc ddy. Theo dd, bai bdo dé xudt cic quy tdc chuyén déi cdc thanh phdn lién
quan dén yéu t6’khong gian va khdng gian thay d6i theo thoi gian ciia mé hinh STER.

Tir khéa: M6 hinh diz liéu mic khai niém, mo hinh STER, web ngir nghia, OWL ontology.

I. GIOI THIEU

Ontology dugc xem nhu 1a “linh hdn” ciia web ngit nghia, gilp con nguoi va may co thé hop tac, cung lam viée,
gitp may c6 thé “hiéu” va c6 kha nang xur 1y thong tin hiéu qua. Nhiéu ngdn ngir duge thiét ké dé biéu dién ontology
cho web ngir nghia. RDFS va OWL 14 hai ngdn ngir dugc sir dung ph bién nhat. Trong hai ngon ngit nay, OWL duoc
xem la mé rong cia RDFS va khic phuc céc nhugc diém cua RDFS. Hién tai, OWL dang dugc xem la ngdn ngir chuén
dé biéu dién ontology cho web ngit nghia.

Giai doan thiét ké mo hinh mirc khai niém tap trung vao viéc thé hién cac yéu cau cua tmg dung sao cho “gan
gili” v6i thé gidi thyc. Thiét ké day da va dé hiéu ddi voi ngudi ding, dé n6 c6 thé duoc chuyén doi sang giai doan mo
hinh mirc logic ma khong can thém bét ky ddu vao nao cta ngudi dung [10]. Thiét ké ontology bang cach chuyén dbi
mo hinh ER m¢ rong sang OWL ontology 14 cach tiép can d c6 nhiéu nghién ciru trude day. M. Fahad [14] da dé xuat
mot phuong phap thiét ké cac OWL Ontology tir mé hinh ER dya vao tip cac quy tic chuyén dbi cac thanh phan cua
mot md hinh ER (céc tap thyuc thé, cAc thudc tinh, va cdc mdi quan hé giira cac tap thuc thé) thanh cac thanh phan
tuong tng trén OWL. |. Myroshnichenko [15] da trinh bay mot giai phap chuyén dbi ty dong tir mo hinh ER thanh ngit
nghia twong duong trén OWL Lite Ontology. Cac nghién ciru cua cac tac gia P. Chujai [1], NV. Toan [2], VHL. Minh
[3-5] d4 dé xuit phuong phap chuyén dbi tir mo hinh ER va ER mo rong sang OWL ontology nham sir dung lai cac hé
thdng cii thay vi phai thiét ké cac ontology tir dau. Thuy [16] dé xuit mot cach tiép can méi dé tao ra OWL ontology tir
co s¢ dit liéu quan hé khi tap trung vao cac phép do twong ty cta cac thude tinh trung 13p trong cac bang quan hé. Cac
tac gia chua dé cap dén yéu t6 khong gian, khong gian va thoi gian khi chuyén doi sang OWL.

Mo hinh STER 1a mot m6 hinh ER ¢6 hd trg yéu t6 khong gian va thoi gian, thuong duoc ding dé mo ta cac hé
théng thong tin ma dir liéu khong gian c6 thé thay doi theo thoi gian va khong gian, chiang han nhu hé thong thong tin
dat dai (Land Information System - LIS) hodc hé thong thong tin dia ly (Geographic Information System-GIS). Mo
hinh STER c¢6 thé dwoc xem 1a md hinh TimeER mé rong béang cach bd sung thém ycu t6 khong gian va khong gian
thay doi theo thoi gian. Hién tai, chwa c6 nghién ctru ndo vé viéc chuyén ddi mo hinh STER sang OWL ontology nhim
cho phép thiét ké cac OWL ontology c6 yéu t6 khong gian va thdi gian. Vi vdy nghién ctru nay 1a thue sy hitu ich cho
viéc dua cac web thong tin dia 1y thanh web thong tin dia 1y c6 nglr nghia.

Trong bai bao nay, chung t6i dé xuit mot phuong phép chuyén d6i mé hinh STER sang OWL ontology. Phuong
phap nay 1a ké thira ket qua chuyén d6i mo hinh TimeER sang OWL va dong thoi bd sung thém cac quy tac chuyén doi
lién quan dén cac yéu t6 khong gian va khong gian thay do6i theo thoi gian sang OWL. Theo do, cau triic ciia bai bao &
nhiing phan tiép theo nhu sau: Muc 2 s& gidi thiéu tong quan vé mé hinh STER, Muc 3 s& dé xuat phuong phap chuyén
d6i mé6 minh STER sang OWL ontology. Cudi cung, trong Muc 4 1a phan két luan va cac thao luan vé cac huéng
nghién ctru tiép theo.

1. GIOI THIEU VE MO HINH STER

Jensen va Tryfona di d& xuat mo hinh thyc thé - mdi quan hé ¢ yeu tb khong gian va thoi gian (STER) [8- 10].
Day 1a md hinh duoc xem 13 mot mé rong ciia cac md hinh thyc thé - mdi quan hé ho trg yéu to thoi gian, vi du nhu mé
hinh TimeER [2], vira dugc xem 1a mdt m& rdng cua cac moé hinh thuc thé - mdi quan hé hd tro yéu t6 khong gian,
chang han mé hinh SER (Spatial Entity - Relationship Model).


mailto:toan.fiit@gmail.com
mailto:minhvhl@gmail.com
mailto:hquang@hueuni.edu.vn

Nguyén Vin Toan, V5 Hoang Lién Minh, Nguyén Thé Anh, Hoang Quang 291

Ve co ban, m6 hinh STER biéu dién tuong tw nhu mé hinh ER, bao gom cac ky hiéu tap thuc thé, thudc tinh va
cac m01 quan hé. Ngoai ra mo hinh STER b sung thém céc ky hiéu dé biéu dién cho yeu t6 thoi gian va khong gian.
Yéu t6 thoi _gian dugce ky hi¢u boi cac vong tron ndm ¢ goc trén bén pha1 ctia tap thyc thé, thudc tinh hay mbi quan hé.
Thoi gian ton tai (thoi gian séng) cua mot thuc thé duge ky hiéu 1a “et” (existence Time) hodc “Is” (lifespan), thoi gian
hop 1€ cua mot sy kién ky hiéu la “vt” (valid Time), thoi gian giao tac ctia mot thyc thé hodc mot sy kién ky hi¢u la “tt”
(transaction Time), va “bt” (bltemporal) 1a biéu dién cho ca thoi gian hop 1€ va thoi gian giao tac. Yéu t6 khong gian
dugc ky hiéu boi vong tron nam & goc dudi bén phai cua tap thuc thé, thude tinh _hay moi quan hé. Cac ky hi¢u “s”
(spatial), “P” (Point), “L” (Line), hodc “R” (Region) duoc st dung dé biéu dién yéu té khong glan Trong d6 ky hleu
“s” dugc sir dung dé cho biét day 1a dbi twong khong gian nhung khong biét kiéu dir liéu khéng gian cu thé cua no 1a
Pomt, Line hay Region.

A. Tép thuwe thé

Tap thuc thé 6 thé 1a tap thuc thé thoi gian, tap thyc thé khong gian, hodc tap thuc thé khong gian va thoi gian.
1. Tap thyc thé thoi gian: Tap thyuc thé c6 thé gan véi thoi gian ton tai “et” va thoi gian giao tac “tt”.
2. Tap thyuc thé khong gian

Céc d6i twong khong gian c6 mot vi tri trong khong gian va thuong can phai biéu dién duogc vi tri nay trong co
sO dir ligu. Céc ky hiéu khong gian diém “P”, dwong “L”, ving “R” ¢6 thé dugc biéu dién dong thoi dé trinh bay cac
quan diém khac nhau vé mot ddi tuong.

3. Tap thyc thé khong gian va thoi gian: Tap thuc thé khong gian va thoi gian dwoc phan biét theo ba trudng hop sau:
a) Yéu té khong gian va thoi gian 1a doc 1ap

Néu yéu t6 khong gian ciia mot thyuc thé khong thay dbi theo thoi gian thi cac ky hiéu khong gian va thoi gian
duogc biéu dien doc 1ap & goc phai cua tap thuc the.

b) Yéu td kh()ng gian bién ddi theo thoi gian

Yéu t6 khong gian ciia mot tap thuc thé duoc goi 1a bién ddi theo thoi gian, khi mot ddi twong khong gian la c6
thé bién doi theo thoi gian. Pé quan 1y sy bién di nay cua cac ddi tuong khong gian trong mot tap thuc thé thi sir dung
cac ky hidu “svt” va “stt” hodc “sbt” (do truong hop nay cac thay doi la cac su kién nén khong sir dung thoi gian ton tai
ma stir dung thoi gian hop 1€ “vt”, “tt” hoac “bt”).

) Vira hd tro yéu tb thoi gian, vira hd trg yéu t6 khong gian bién ddi theo thoi gian. Khi d6 ta ¢ biéu dién tap thuc

R Vegetation %

Landparcel

Hinh 1. Tap thuc thé h tro thoi gian hop 18, thoi gian giao tac va dit liéu khong gian thay déi theo thoi gian hop 18 va thoi gian
giao tac

thé nhu vi du trong Hinh 1.

B. Thugc tinh
Céc thudc tinh ctia mot tap thuc thé dugc phéan thanh cac loai sau:
1. Thudc tinh thoi gian

Céc thudc tinh cua thyc thé biéu thi cac sur kién vé thuc thé d6, nén c6 thé sur dung thoi gian hop 1€ hoac thoi gian
giao tac. Vong tron véi ky hiéu vt hay tt & goc trén bén phai cua thudc tinh biéu thi ring thoi gian hop 1& hodc thoi gian
giao tac s& dugc biéu dién. Vong tron véi ky hiéu bt (bitemporal) chi ra ring ca hai loai thoi gian s& dugc biéu dién.

2. Thugc tinh khong gian:

Ngoai biéu dién cac su kién né con dugce gin véi cac vi tri trong khong gian. Dé nim bét khia canh khong gian
ctua mot thudc tinh, vong tron véi ky hiéu s dugc str dung khi ky hiéu thude tinh khong gian.
3. Thudc tinh khong gian va thoi gian

Tuong tu nhu tap thuc thé, thudc tinh khong gian va thoi gian chia lam 3 trudng hop: Yéu té khong gian va thoi
gian la doc lap; Yéu tb khong gian bién dbi theo thoi gian; Vira hd tro yeu t6 thoi gian, vira hd trg yéu t6 khong gian

b1~en dmrtheg thoi gian. Tropg Hlnh 1, thudc tinh Vegetation 1a mét vi du vé thudc tinh vira hd tro yeu td thoi gian, vira
ho tro yéu to khong gian bién d6i theo thoi gian.



292 MOT PHUONG PHAP CHUYEN POI MO HINH STER SANG OWL ONTOLOGY

C. Méi quan h¢
1. Mbi quan hé thoi gian

Tuong ty nhu tap thyc thé va thudc tinh, dé biéu dién cac thay ddi ciia cac mdi quan hé nguoi ta sir dung cac ky
hiéu thoi gian (thoi gian hop 1€ vt, thoi gian giao tac tt hodc ca hai la bt).

2. Mdi quan hé khong gian

Moi quan hé khong gian 1a mot kiéu quan hé ddc biét. Cu thé, d6 1a céc lién két gitta cac thyc thé khong gian. Vi
vay, moi quan h¢ khong gian dugc xem nhu moi quan hé¢ gitra cac tip thuc theé khong gian véi nhau.
3. Mdi quan hé khong gian va thoi gian

MGi quan h¢ khong gian va thoi gian 1a mdi quan hé khong gian ¢6 hd trg thoi gian. Bing cach chu thich mot
moi quan hé khong gian dugc thiét 1ap véi khia canh thoi gian, cé thé nam bat dugc nhitng thay doi ciia moi quan hé
khong gian doi vai ki€u thoi gian d6. Chang han, trong Hinh 2 mo6 ta cc thay doi cia mdi quan hé traverses gitta cac
thanh pho va cac con song dugc ghi lai theo thoi gian.

traverses

River @ Ci
W~ "G

Hinh 2. Méi quan h¢ khong gian va thoi gian.

T6m lai, mé hinh STER c6 thé dugc xem 1a md hinh TimeER mé rong bang cach bd sung thém yéu t6 khong
gian va khong gian thay d6i theo thoi gian. Theo do phuong phap chuyén d6i md hinh STER sang OWL sé& ké thira
phuong phap chuyén d6i mé hinh TimeER sang OWL va ddng thoi bd sung thém cac quy tic chuyén doi lién quan dén
céc yéu t6 khong gian va khong gian thay doi theo thoi gian sang OWL.

111. CHUYEN POI MO HINH STER SANG OWL ONTOLOGY

Dé c6 thé thyc hién viéc chuyén d6i mo hir]h STER sang OWL ontology, ta can thyc hién cac quy tac chuyén
di sao cho dau vao ciia cac quy tic co thé “phu” hét nhitng thanh phan ¢6 thé co trong md hinh STER bt ky. Theo do,
phuong phap chuyén d6i mé hinh STER sang OWL ontology duogc dé xuét thuc hién theo ba budc nhu sau:

- Bu6c 1 - Chuyén d6i mé hinh TimeER sang OWL: Chuyén dbi cac thanh p~h§n khong co yéu t6 khong gian
hay thoi gian trén m6 hinh STER sang O\’NLrontology. Tao OWL ontology bi€u dién cac y€u to thoi gian trong mo
hinh STER va chuyén cac thanh phan ¢6 yéu t6 thoi gian sang OWL ontology, nhu da trinh bay tai [2, 4].

- Buéc 2 - Khoi tao ontology biéu dién yéu tb khong gian: Tao OWL ontology })iéu 5iién c4c yéu td khong gian
trong m6 hinh STER. Budc ndy s& tao mot s6 thanh phan trén OWL nham muc dich bi€u dién duge dir liéu va cac rang
bugc cua cac yeu to khong gian trén mo hinh STER.

- Buo’rc 3- Qhuyén d6i cac thanh phan trén mo hinh STER lién quan dén yéu t6 khong gian: Chuyér} ddi cac
thanh phan c6 ycu to khong gian, khdng gian - thoi gian trén m6 hinh STER sang OWL. Céc thanh phan ¢4 yéu t6 thoi
gian bao gdbm: yéu t6 khong gian, khdng gian - thoi gian cua tap thuc thé, thudc tinh c6 yeu to khéng gian, khéng gian -

thoi gian, yéu to khong gian, khéng gian - thoi gian cia mdi quan hé va thudc tinh c6 yéu té khdng gian, khéng gian -
thoi gian cua mbi quan hé.

A. Tao ontology ban diu biéu dién yéu té6 khong gian
1. Tao l6p thé hién cac dbi tuong khong gian

- Tgo 16p Point2D thé hién cho mot diém dir liu trén hé toa do 2D. Trong 16p ndy, tao hai thudc tinh dit liéu c6
tinh chat ham va rang budc s6 lugng cuc tiéu 1a 1 c6 dinh danh 1a hasX, hasY cé pham vi 1a xsd:double.

- Tao 16p Point3D ké thira tir 16p Point2D thé hi¢n cho mot diém dit liéu trén h¢ toa d 3D. Trong 16p nay, tao
thudc tinh dir liéu c6 tinh chat ham va rang budc s6 lwong cuc ti€u la 1 ¢6 dinh danh 1a hasZ ¢6 pham vi la xsd:double.

- Tao 16p Point thé hién mot diém vai tro trén hé thong thong tin dat dai. Tao 16p Line dé thé hién mot dbi twong
dang duong. Tao 16p Region thé hién mot doi twong dang ving.

2. Tao cac thudc tinh d6i tuong thé hién rang bugc khong gian

- Tao thudc tinh d6i twgng co tinh chit ham va rang budc sb luong t6i thiéu 1a 1: atLocation c6 mién 1a Point va
pham vi 1a Point2D dé thé hién dir 1iéu thuc té cua diém vai tro.

- Tao thudc tinh dbi tuong c6 tinh chat ham va rang budc s6 luong t6i thiéu 1a 1: hasAfterPointinLine c6 mién
va pham vi déu 13 Point dé thé hién cho mdi quan hé truée sau trong mot dbi tuong kiéu duong.
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- Tao thudc tinh ddi twong c6 tinh chit ham va rang budc sé lugng tdi thidu 1a 1: hasAfterPointIinRegion c6 mién
va pham vi déu la Point dé thé hién cho moi quan hé trude sau trong mot doi tugng kiéu vung.

- Tao thudc tinh déi twong co tinh chat ham va rang budc s6 luong toi thiéu la 1: hasBeginPointInLine c6 mién
14 Line va pham vi l1a Point dé thé hién diém bat dau ctia mét d6i tugng kiéu duong.

- Tao thudc tinh ddi tugng co tinh chit ham va rang budc s6 luong tdi thiéu l1a 1: hasBeginPointinRegion c6
mién 1a Region va pham vi 1a Point dé thé hién diém bat dau cua mdt doi tuong kiéu vung.

- Tao thudc tinh dbi twong c6 tinh chat ham va rang budc s6 luong tdi thiéu Ia 1: hasPoint c6 mién la owl:Thing
va pham vi la Point dé gitip thé hién quan hé v&i yéu to khong gian diém.

- Tao thudc tinh d6i tugng co tinh chat ham va rang budc sé luong tdi thiéu 1a 1: hasLine c6 mién 1a owl: Thing
va pham vi la Line dé gitip thé hién quan hé véi yéu to khong gian duong.

- Tao thudc tinh ddi tugng c6 tinh chat ham va rang budc sb luong tdi thiéu 13 1: hasRegion c6 mién la
owl:Thing va pham vi la Region dé gitip thé hién quan hé véi yéu to khong gian ving.

Hinh 3 thé hién ontology ban dau biéu dién yéu t6 khong gian, thdi gian khi bd sung cac 16p va thude tinh trén.
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Hinh 3. Ontology ban d4u biéu di&n yéu t6 khong gian va thoi gian
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B. Chuyén dbi cdc thanh phén cé yéu té thoi gian trén mé hinh STER
1. Chuyén d6i yéu td khong gian, khdng gian - thoi gian cta tap thuc thé

a) Chuyén do6i yéu td khong gian cua tap thuc thé

Céc thudce tinh déi tuong hasPoint, hasLine, hasRegion trong ontology khong gian ban dﬁ}l dugc tao ra & Muc A
trude da bieu dién yéu to khong gian. Vi the, cac yéu to khong gian cuia tap thuc thé da chuyén doi & Muc A.

b) Chuyén d6i yéu té khéng gian - thoi gian cua tap thyc thé

Vi yéu té khong gian - thoi gian cua tép thuce thé, can phai biéu dién dugc cac yéu t6 khong gian thay d6i theo
thoi gian ctia tap thyc thé. Dé c6 thé biéu dlen yéu t6 khong gian - thoi gian can phai tao mot 16p méi dé mo ta, va cap
thudc tinh d6i tugng nguoc nhau dé mo ta rn01 quan hé gitra 16p bleu dlen cho tap thyc thé va 16p biéu dién cho yéu t6
khdng gian - thoi gian. Ngoai ra, do yéu cau 16p biéu dién cho yéu tb khong gian - thoi gian va 16p cua tap thuc thé
phai c6 duy nhét mot gia tri, vi thé can thiét 1ap rang budc sb lugng cyc tiéu 1 1 cho thudc tinh d6i twong cd mién 1a
16p biéu dién cho yéu t khong gian - thoi gian.

Quy tic STER1: Vi mdi yéu td khong gian - thoi gian SXX ciia tap thuc thé E, tao thém 16p c6 dinh danh
E_SXX dé thé hién cho yéu t& khong gian - thoi gian SXX, bd sung hai thudc tinh ddi twong nguoc nhau: E_Has_SXX
¢6 mién 14 16p E va c6 pham vi 1a 16p E_SXX, SXX_Of E c6 mién l1a 16p E_SXX va c6 pham vi 1a 16p E, dong thoi
SXX_Of_E c6 tinh chat ham va c6 rang budc s lugng cuc tiéu 1a 1. Tap thudc tinh khoa cua 16p E_SXX gdm thudc tinh
SXX_Of_E va mot s6 thudc tinh thé hién rang bugc thoi gian tiy thudc vao loai yéu td khong gian S nhu Bang 2 va loai
yéu t6 thoi gian XX nhu Bang 1.

Bang 1. Cac thudc tinh khoa trong tmg véi yéu t6 thoi gian [2] Béng 2. Cac thude tinh khoa twong tmg véi yéu té khdng gian
Yéu t6 thoi gian Thudc tinh khéa Yéu t6 khong gian | Thuéc tinh khéa
VT hasVTs P hasPoint
LS hasLSs L hasLine
TT hasTTs R hasRegion
LT hasLSs, hasLSe, hasTTs
BT hasVTs, hasVTe, hasTTs

Xét vi du & Hinh 4, thudc tinh River c6 yéu té khong gian Ltt, khi chuyén ddi sang OWL duoc 16p River va 16p
River_Ltt dé biéu dién cho thudc tinh khong gian - thoi gian Lvt. Pdng thoi hai thude tinh dbi twong nguge nhau
River_Has_Ltt va Ltt_Of River duoc tao dé biéu dién cho mbi quan hé giira hai 16p River va 16p River_Ltt.

2. Chuyén dbi thudc tinh c6 yéu té khong gian, khong gian - thoi gian cua tap thuce thé
a) Chuyén doi yéu td khong gian, khong gian - thoi gian ctia thudc tinh

Tuong ty nhu trén, v6i yéu t6 khong gian, khéng gian - thoi gian cua thude tinh, can tao mot 16p méi dé mé ta cho
thudc tinh ¢6 yéu t6 khong gian hodc khong gian - thoi gian va cap thuge tinh dbi tugng ngugc nhau dé biéu dién cho mdi
quan hé gitra 16p cua tap thuc thé va 16p biéu dién cho thudc tinh c6 yéu t6 khong gian hodc khdng gian - thoi gian. Véi
yéu té khong gian - thoi gian SXX cua thude tinh co yéu té khong gian hodc khong gian - thoi gian, twong ty nhu trén can
phai tao 16p méi biéu dién yéu t6 khong gian - thoi gian, va cip thude tinh ddi twong nguoc nhau biéu dién cho mdi quan
hé gitra 16p méi va 16p biéu didn cho thudc tinh ¢6 yéu t6 khong gian hodc khdng gian - thoi gian.

Quy tic STER2: Véi mdi thudc tinh A c6 yéu té khong gian hodc khong gian - thoi gian cua tap thuc thé E, tao
thém 16p c6 dinh danh 12 E_A dé thé hién cho vai tro thoi gian cua A, tao thém hai thudc tinh déi tugng nguoc nhau:
E_Has_A c6 mién 1a 16p E va pham vi 1a 16p E_A, A_Of_E c6 mién 1a 16p E_A va ¢6 pham vi 1a 16p E, dong thoi thude
tinh A_Of_E ¢6 tinh chat ham va c6 rang budc s6 lugng cuc tiéu 1a 1.

Quy tic STER3: V&i mdi yéu to khong gian - thoi gian SXX cua thude tinh ¢6 yéu td khong gian hodc khong
gian - thoi gian A cua tap thuc thé E, tao thém 16p ¢ dinh danh A_SXX dé thé hién cho yéu t6 khong gian - thoi gian
SXX, bo sung hai thudc tinh ddi twgng nguge nhau: A_Has_SXX c6 mién 1a 16p E_A va c6 pham vi la 16p A_SXX,
SXX_Of A c6 mién 1a 16p A_SXX va c6 pham vi la 16p E_A, dong thoi SXX_Of A c6 tinh chit ham va c6 rang budc sb
lwong cyc tiéu 1a 1. Tap thudc tinh khoa ciia 16p A_SXX gdm thudc tinh SXX_Of A va mot sb thudc tinh thé hién rang
budc thoi gian tiy thude vao loai yéu t6 khong gian S nhu Bang 2 va loai yéu té thoi gian XX nhu Bang 1.

Luwu y: Cac yéu t6 khong gian S cua thudc tinh A da dugc biéu dién biang ontology ban dau.
b) Chuyén d6i thudc tinh phi thoi gian ¢ yéu td khong gian, khong gian - thoi gian

V6i thudc tinh phi thoi gian c6 yéu to khong gian, khong gian - thoi gian, twong tu nhu cic quy tic trén ciing tao
16p moi dé biéu dien cho vai tro thoi gian cua thude tinh phi thoi gian, cung voi cdp thude tinh doi tuong nguoc nhau.
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Ngoai ra, thudc tinh phi thoi gian d6 s& chuyén 14 thudc tinh dit liéu cua 16p biéu dién cho vai trd thoi gian ctia thudc
tinh phi thoi gian.

Quy tic STER4: V6i mdi thudc tinh phi thoi gian A c¢6 yéu té khong gian hodc khdng gian - thoi gian cua tap
thuc thé E, tao thém 16p c6 dinh danh 1a E_A dé thé hién cho vai tro thoi gian ctia A, tao thém hai thudc tinh ddi tuong
nguoc nhau: E_Has_A c¢6 mién 1a 16p E va pham vi 1a 16p E_A, A_Of E c¢6 mién 1a 16p E_A va c6 pham vi 1a 16p E,
ddng thoi thudc tinh A_Of_E ¢6 tinh chat ham va c6 rang budc s6 luong cuc tiéu 1a 1. Chuyén thudc tinh A thanh thudc
tinh dir liéu A ctia 16p E_A nhu cac quy tic da dé xuat ¢ [4].

) Viéc chuyén ddi cac yéu té khong gian - thoi gian ctia thudc tinh phi thoi gian A ciing duoc thyc hién nhu quy
tac STER3 trén.

3. Chuyén dbi yéu té khdng gian, khdng gian - thoi gian ctia mdi quan hé

Boéi vi mot mdi quan hé ciing co thé dugc xem nhu mot tap thuc thé, vi vay viéc chuyén ddi yéu td khong gian,
khong gian - thoi gian ciia moi quan hé dugc thuc hién tuong tu nhu chuyén doi yéu té khéng gian, khéng gian - thoi
gian cua tép thuc the.

4. Chuyén ddi thudc tinh c6 yéu t6 khong gian, khéng gian - thoi gian ciia mdi quan hé

Thuc hién tuong tu viée chuyén ddi thudc tinh co yéu t6 khong gian, khdng gian - thoi gian ciia tap thuc thé.
C. Thuc nghiém

Pé thuc nghiém cac quy tac chuyén doi, bai bao chuyén d6i mé hinh STER cua h¢ thong dat dai LIS thanh
ontology OWL2, két qua sinh ra ontology OWL2 gom ontology thoi gian, khong gian ban dau va ontology dugc trinh
bay trong Hinh 5, ap dung cac ky hiéu mé ta cua [18].
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Hinh 4. M6 hinh STER ciia hé théng LIS

Ontology bao gdm céc 16p twong tmg voi cac thuc thé cua md hinh STER va thuge tinh 601 tuong tuong ung
v6i cac moi quan hé STER duge dat tén phu hop voi cac quy ude duoce dé xuit boi cac quy tac chuyén dbi. Kiém
chimg két qua chuyén ddi bang thuc nghiém trén Protégé cho thiy ring tit ca nhirng rang budc ciu tric trong md hinh
STER dau vao da duoc 4nh xa thanh cac rang budc OWL tuong dwong va bao toan dir licu. Kiém tra véi cac b suy
ludn trén Protégé, OWL két qua dam bao tinh nhat quan va gitp duy tri ciy phan cap mot cach ding din.

Phuong phap chuyén ddi cua bai bao da chimg minh hitu ich nhu 1a mot thanh Hhﬁn clia viéc tich hop ngudn dir
liéu khoéng dong nhét bang cach cung cap mét cach ty dong va don gian d€ chuyén d6i mo hinh STER cua nguon dir
liéu hién co thanh ontology OWL tuong duong, do d6 don gian va day nhanh qua trinh tich hgp dit liéu tong thé.

IV. KET LUAN

M® hinh STER dugc str dung rong rai de giai quyét nhitng phure tap cua cac hé thong c6 hd tro cac yéu td khong
gian va thoi gian trong thé gioi thuce, vi vay can ké thira cac hé thong STER di c¢6 bang cach chuyén d6i sang OWL2
nham tai sir dung cac hé thong cii trude do. Ké thira phuong phap chuyén ddi mé hinh TimeER sang OWL ontology,
bai bao nay da dé xudt cach tiép can STER20WL de chuyen di ty dong md hinh STER sang OWL2. De md té cac yeu
t6 thoi gian, khong gian va cac rang budc cta cac yéu té khong gian trong md hinh STER, bai bao d& xuat can khai tao
ontology ban dau. Tir d6 dé xuét cac quy tic chuyén doi cac thanh phan c6 yéu t6 khong gian, khong gian - thoi gian
trén md hinh STER sang OWL2 nhu chuyén ddi cac yeu t6 khong gian, khéng gian - thoi gian ciia tap thyc thé, thudc
tinh co yeu to khéng gian, khong gian - thoi gian, yéu to khong gian, khdng gian - thoi gian ciia mdi quan hé va thue
tinh c6 yéu t6 khdng gian, khdng gian - thoi gian clia mdi quan hé.

Hién nay, W3C da giéi thiéu OWL-Time mot ontology OWL2 DL vé cac khai niém thoi gian dé mé ta cac
thudc tinh thoi gian cua cac khai niém; va tac gia [17] da gidi thiéu SOWL la mét framework OWL khong gian, hudng
nghién ctru tiép theo cua bai bao sé tiép tuc nghién ctru trén hai md hinh nay dé xay dung mé hinh biéu dién yéu t6
khong gian va thoi gian trong thé gidi thyc.
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TRANSFORMING STER MODEL INTO OWL2 ONTOLOGY
Toan Van Nguyen, Minh Hoang Lien Vo, Anh The Nguyen, Quang Hoang

ABSTRACT: Modeling of information systems with temperal and spatio changes by ontology is an urgent requirement in many
areas, such as in geographic information systems and weather forecasting systems. STER model (Spatial Temporal Entity -
Relationship Model) is an extension of the entity-relationship model that supports temperal and spatio components. This paper
proposes a method to transform the STER to OWL ontology by transforming the STER components into the ontology based on
inheriting the TimeER to OWL ontology transformation method.



