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ABSTRACT

We present a new approach for mapping WordNet to SUMO as well as
the SUMO Browser-online tool that can be used for browsing SUMO(
Suggested Upper Merged Ontology), and its connection to the WordNet
lexicon. The Browser facilitates the process of getting familiar with
SUMO contents. In this paper, we also present SUMO and WordNet

briefly.
TOM TAT

Chiing 16i trinh bay cdch tiép cdn méi vé dnh xa gita WordNet va SUMO
(Suggested Upper Merged Ontology) ciing nhu cong cu trinh duyét
SUMO tryc tuyén c6 thé sir dung dé duyét SUMO, va sy két néi ciia né
voi tir vieng WordNet. Trinh duyét tao diéu kién than thién cho qua trinh
tiép nhan néi dung SUMO. Trong bai bdo nay ching toi ciing trinh bay

Browser, Mapping, Axioms

ngdn gon vé SUMO va WordNet.

1 GIOI THIEU

Céc tac vu vé mit k¥ thuat nhu truy hdi thong
tin, xir Iy ngoén ngit tw nhién, biéu dién tri thirc, va
kha nang tuong tac dir liéu doi hoi cac ngudn tai
nguyén moi. Cac nguon tai nguyén rét quan trong
va can thiét trong viéc thiét ké cac hé thong tri thirc
thudc ontology hinh thirc véi cdu tric cia co so tri
thirc. Pac biét, 16p cua cac ontology dugc hinh
thanh boi cdc ontology ¢ tang trén cla cac
ontology voi m1en doc lap, nham tai sir dung va mo
rong cla cac mién riéng dé tao thanh mot mién
ontology chung. Cac nguodn tai nguyén quan trong
khac 1a cac tur dién dién tir. Cac tir dién cung cip
cau ndi gitta kién thirc dugc dién dat trong cac hé
thong tri thirc va ngdn ngit tu nhién.

Bai bao nay, chung t6i trinh bay mot ontology
cu thé ¢ ting trén 1a SUMO [9, 10] va mot tir dién
cu thé d6 1a WordNet [6, 12]. Chang t6i trinh bay
vé cac kha nang str dung tir dién WordNet véi cac
tac vu bao gém viéc xu 1y ty dong ddi voi ngon
ngit tu nhién. Phén tiép theo, chung t6i s& dwa ra ¥
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tuong méi cua chung toi vé& viéc lien két giira
SUMO va WordNet. Phin cudi, ching toi gidi
thi€u trinh duyét SUMO [11] 1a coéng cu truc tuyén
dé tiép nhan ndi dung cia SUMO va WordNet véi
mot hinh thte thich hop. Cac phan tach biét danh
riéng cho tinh ning dién giai cua trinh duyét, va
mg dung mau cta ching toi dién ta chuong trinh
truy cap dén noi dung SUMO va WordNet.

2 SUMO (SUGGESTED UPPER MERGED
ONTOLOGY)

SUMO la ontology duoc nghién ctru bdi nhom
SUO tai Teknowledge Corporation. SUMO dugc
tao ra boi viée sap nhap ndi dung cac ontology vao
mot céu trac thong nhit, toan dién va gin két.
SUMO 1a mét tap cua khoang 1000 khai ni¢m da
duoc xac dinh va dugc chi thich rd rang, két ndi
véi nhau tao thanh mang ngit nghia va kém theo
mot s tién dé. Cac khai niém bao gom nhing tir
tong quat nhu ‘sd lugng’, va cu thé nhu ‘chim bd
caw’. Cac tién dé chu yéu phan anh nhiing khai
niém voi nghia phd bién, chung thuong dwoc chip
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nhan giita cac khai niém. SUMO véi mién doc lap,
duogc st dung nhu 1a mot thanh ph?ln hd tro chinh
cho viéc thiét ké cac ontology mién.

Céc tién dé s& hd tro sy thé hién vé rang budc
ctia cac khai niém, va cung cip cac nguyén tic co
ban cho cac hé thong suy luan ty dong dé xir Iy cac
co so tri thitc phu hgp véi ontology SUMO. Vi du
sau day vé tién dé:

“Néu ¢ l1a mot thé hién cua qua trinh d6t chay,
thi ton tai sw nung h va 4nh sang téa ra 1a 1 dé ca
hai h va11a qua trinh con ctia c”.

Diéu nay kha phirc tap, nhung vé mit logic, cau
nodi do 1a mot qua trinh cua sy nung noéng va mot
qué trinh phat ra anh sang di kém véi qué trinh dot
chay (sy d6t). Hon nita, tién d& nay duoc ma hoa
trong SUMO véi mot ngoén ngir logic hinh thue.

Céc khai niém trong SUMO dugc 6 chirc thanh
mot hé théng phan cap co ngudn gdc tir thuc thé,
dai dién cho cac khai niém chung nhét. Hai cap do
dau tién cua hé thong phén cap dugc mo ta trong
Hinh 1. Ching ta co thé thdy, thuc thé dwoc chia
thanh vat chét (vat ly), va y thire (triru twong). Mot
thir vat chat dugce tiép tuc phan chia thanh cac d6i
tuong va cac tién trinh,..

Céc 16p con cua mot lop thuong 14 loai trir 1an
nhau, nghia 1a ching khong chia sé cac thé hién
chung. Vi du, khong cé thuc thé nao vira mang tinh
triru tugng vira mang tinh vat Iy va ciing khong thé
vira 12 mot ddi tuong vua la mot tién trinh. Thudc
tinh nay dugc quy dinh 16 rang trong SUMO. Tuy
nhién, mot s 16p co thé c6 nhiéu 16p cha. Vi du,
con nguoi vua thude ho ngudi (mot thanh vién cta
tang 16p nhat dinh cua loai dong vat) vira 1a tac
nhén lién quan dén nhén thuc (mot thuc thé c6 kha
nang suy luan).

Mot trong nhitng han ché ctia SUMO 13 muc d6
vé nhitng su kién duoc bao phi twong dbi thap cua
n6 va khong cho pheép s dung cac (g dung ve
mién mé& cua minh. N6 ciing khong c6 mot két nbi
gitta khai niém cta nod va cac tu nglr tu nhién.
Nhiing han ché nay da duogc khéc phuc mot phﬁn
bang cach két ndi SUMO véi tir vung WordNet.

Vat chat

I [ Tiénwinn |

| S0 leong | | Thudc tinh | | Tap hop |

| Ké hoach | |M6iqua.nhé |

Hinh 1: Céc khai niém & mirc cao trong SUMO
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3 WORDNET - MQT CO SO DU LIEU VE
TU VUNG TRUC TUYEN

WordNet 1a mot co s& dir liéu truc tuyén vé tur
vung c6 san rong rai trén mang. Cac nha ngdn ngir
hoc tai Pai hoc Princeton da tao ra nd véi két qua
nghién ctru thudc ngdn ngir tdm 1y hoc. Tuy nhién,
trong thap ky qua WordNet duoc xac nhén la
nguodn tai nguyén rat co gia tri dé xir Iy tu dong doi
v6i ngon ngit tu nhién.

V& mit ky thuat, WordNet 1a mot tir dién dién
tir, xac dinh tap hop 16n vé cac nghia cua tir vung,
dugc lién két nhau thong qua cic con tré ngir
nghia. Céu triic vé logic cia WordNet dugc thé
hién trong Hinh 2.

céc hinh thire cia tir  cdc nghia cua tir (cac tap tir dong nghia)

Hinh 2: Ciu tric logic ciia WordNet

Céac nghia cua tir duge két hop véi cac hinh
thirc ciia tir va co thé biéu dién chung. Ching ta c6
thé thay hinh minh hoa vé sy quan hé giita cac hinh
thire cta tur va cac nghia cua tur. Hinh thirc cua tir
¢6 thé c6 nhiéu nghia, va nhiéu hinh thirc ciia tir co
thé tham khao dén nghia twong tw. Truong hop dau
duoc goi la da nghia, trudng hop sau dugc goi 1a
ddng nghia. Viéc xir Iy v6i sy mo hd cua ngdn ngir
tu nhién 13 thach thtc chinh trong tién trinh xir ly
tu dong vé ngdn ngir tw nhién.

Mdi muc tir co nghla (con goi la tap tir dong
nghia), dugc di kém voi dinh nghia ngan gon dé
hiéu (goi 1a 10 giai thich), va danh sach cac hinh
thirc cua tir tham khao dén nghia twong tu ¢ thé
dai dién cho tap tir dong nghia trong ngdn ngit ndi
hodc viét. Tap tir dong nghia dwoc luu giit riéng
biét cho cac tir loai khac nhau: nhu co so dir li€u
ctia cac danh tir (66.054 tir ddng nghia), dong tir
(12.156 tir dong nghia), tinh tir (17.944 tir dong
nghia) va trang tir (3.604 tir ddng nghia). Can luu y
rang cac quan hé ngit nghia giira cac tap tir dong
nghia 14 khic nhau cho mdi tir loai khac nhau. Vi
du ddi véi cac danh tir, mbi quan hé chinh gitta cac
tap tir dong nghia 13 mbi quan hé is-a, dugc biét
dén tir m6 hinh dir liéu. Trong WordNet, mbi quan
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hé nay dugc goi la hypernymy/hyponymy (khai
quat/khu biét) .

Thoat nhin, cic tdp tr dong nghia trong
WordNet xdy dung dugc mdt mang ngit nghia 16n,
chung ta biét n6 nhu 13 mot mo hinh biéu dién tri
thirc cua tri tu¢ nhan tao. Tuy nhién, tam nhin gén
hon cho thiy méi quan hé nglr nghia trong
WordNet doi khi rat mo ho khéng logic, va  khong
thé sir dung dugc vé suy luan logic. Cac mdi quan
hé dugc ma hoa boi nguoi bién soan tir dién, co
nghia 14 su hiéu biét giéng nhau cua con ngudi vé
cac mdi quan hé giira cac nghia cta tir. Hon nira,
do kich thu6c rat 16n ciia mang ngit nghia, viéc
thiét ké vé cac mdi quan hé ngit nghia 1a kha cuc
b, khong chu ¥ dén ciu tric tong thé cua toan bo
mang ngit nghia.

Chung ta xét vi du vé tap tir dong nghia twong
ung voi tr Blues. WordNet xac dinh Blues nhu 1a
‘mot loai bai hat dan gian c6 ngudn gbc tir ngudi
M§ da den & dau thé ky 20; co mot am thanh sau
tham 13p di 1ap lai khi st dung cac ndt nhac xanh’.

Heé thong phan cép tir khai quat cua tap tir dong
nghia nay dugc thé hién trong Hinh 3. Tt hinh nay
¢6 thé nhan thay ring mang ngir nghla nho nay
duoc t6 chirc rat kém, do su dién giai y nghia long
1éo cua khai niém. Vi dy, Blues vira triru tugng
(khong tdn tai vé mat nhan thirc) vira 1a thuc thé
(ton tai vé vat 1y). Tuong ty nhu vay, khai niém
Bai hat dan ca c6 hai nghia: mot nghia biéu thi
mot 16p cla cac Bai hat, va mot nghia la loai Nhac
dan tdc.

Tuy nhién, khai niém nay ciing c6 thé duoc
hiéu nhu 12 mot thude tinh cua cac Bai hat, thudc
kiéu thé loai Nhac dan toc.

V6i ngon ngit phd bién hai khai niém nay
thuong khong phan biét ro rang, va do d6 su phan
biét nay khong duoc xt 1y trong WordNet. Tinh
trang tuong ty xay ra v6i nhiéu tir khai quat cua
khai niém vé Loai 4m nhac, trong d6 nd bo qua su
phan biét giita qua trinh (Am nhac), va vai tro cua
n6 (Quan hé xa hoi). Chung ta thy rang, c6 nhiéu
khai niém giéng nhau lam cho viéc xir 1y tré nén
khé khan cua ngudn tai nguyén WordNet khi xir ly
ngo6n nglr tw nhién ty dong.

Nhitng khéc biét vé khai niém 1a yéu t6 quan
trong, dé cac ngudn tai nguyén nhu WordNet c6
thé tranh dwoc sy kho khan trong viée xir 1y chiing.
Van dé logic va ngdn ngit 1a cac 1y do cin ban cho
viée t chtrc cac nghia cua tir hoan toan khac nhau,
dic biét 1a cho cac khai niém tong quat, ching gan
vé6i tir gbe ciia hé théng phan cip.
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Hinh 3: H¢ thong phan cip khai quat cia tap tir
dong nghia Blues

4 ANH XA GIUA WORDNET VA SUMO

O cac phan trude, ca SUMO va WordNet déu
n6i dén cac khai niém gidng nhau, mic du tdm
diém 1a noi vé cac khai niém khac nhau. Ca hai
SUMO va WordNet dinh nghia cac khai niém (don
gian) vé thé gioi thuc. WordNet voi muc dich
chinh 1& anh xa cac khai niém nay thanh nhiing
thuat ngir vé ngdn ngit ty nhién, va SUMO véi muc
dich 1a t6 chic ching thanh cu truc vé logic. Do
d6, nd thuc hién viéc tao mot anh xa gitta hai
ngudn tai nguyén nay.

Chung t6i dua ra y tuong vé anh xa giita
SUMO va WordNet. Viéc anh xa lam phong phu
thém cac tap tin co so dir liéu WordNet béng cach
gin thé cho mdi tap tir ddng nghia véi khai niém
ciia SUMO tuong tmg. Hon nita, mbi quan hé dugc
trinh bay giira tap tir dong nghia WordNet va khai
niém cia SUMO, tép tir ddng nghia WordNet co
thé dugc khai bao 1a twong duong véi thuit ngir
cua SUMO, nhu gdp vao nd, hodc nhu 1a mot thé
hién cua no. Vi dy, tap tu déng nghia {Animal
(dong vat), Beast (gia suc), Fauna (dong vét hoang
di)} dwoc danh dau 1a trong duong voi khai niém
Animal cia SUMO. Tép tir dong nghia Scavenger
(tht vat), c6 thé duoc khai bao gop vao khai niém
Animal (dong vat) (néu c6 mét 16p trong SUMO
tuong duong véi tap tir dong nghia nay, nd s& la
mot 16p con cua 16p Animal). Tuong tu nhu vay,
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tap tr dong nghia Pythagoras (Pi-ta-go) cua
WordNet duoc danh dau 1a mot thé hién cua khai
niém Human (con nguoi) cia SUMO.

Nhiing tép anh xa nay cho phép anh xa cac tir
vung ngdn ngit ty nhién thanh nhitng thuat ngit
SUMO, viéc sir dung cac tap tir ddng nghia
WordNet nhu 1a 16p trung gian.

Vi du vé mot miu tin trong co s¢ dir liéu
WordNet, hay xét truong hop sau day:

00047131 04 n 02 accession 0 addition 0 001
@ 09536731 n 0000 | something added to what you
have already; "the librarian shelved the new
accessions"; "he was a new addition to the staff"

Phan dau cta mau tin (ban ghi) cho biét sb
00047131 1a dinh danh duy nhat cua tap tir dong
nghia danh tir {accession, addition}. Phan giita cta
mau tin ky hiéu “@” va ky hiéu “/ cho biét tap tir
ddng nghia nay dugc gop truc tiép boi tap tir dong
nghia dugc dinh danh 1a 09536731. Tap tir dong
nghia thtr hai nay tuong Ung v6i nghia thu nhén.
Thanh phan cudi cing cua mau tin (ban ghi) ¢ vi
du trén (vin ban sau ky hiéu "|") gdm chu gidi cua
tap tir déng nghia va mot s6 vi du str dung.

4.1 Phuwong phap anh xa

Chung t6i chi x8y dung cac anh xa cho cac tép
tir ddng nghia danh tir. Vi thuc té mdi khai niém
SUMO c6 dang cua mét danh tir va tir thuc té 1a
cac tap tir dong nghia danh tir trong WordNet
thuong c¢6 nhiéu quan hé hon va chira nhiéu
thong tin hon so véi cac tap tir ddng nghia cta cac
loai khac.

Chung toi giai quyét trén cac mdi quan hé dugc
sir dung dé anh xa céc cac tap tir dong nghia nay
dén cac khai niém cia SUMO. C6 ba quan hé ¢
thé quan tim: dong nghia, khai quat va cu thé.

Mot s6 vi du dé 1am r& ba mdi quan hé nay va
cach thirc chung t6i st dung trong viéc anh xa cac
khai niém ciia SUMO cho cac tap tir ddng nghia
danh tir. Hiy xét ba mau tin sau trong co s¢ dit liéu
danh tir WordNet.

00008864 03 n 03 plant (thyc vat) 0 flora (hé
thuc vat) 0 plant_life (doi séng thuc vat) 0 027 @ .

. | a living organism lacking the power of
locomotion (sinh vat song thiéu kha ning di
chuyén)

Khi tap tir dong nghia nay 1a dong nghia véi
khai niém ‘Plant’ cia SUMO, mau tin WordNet
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duoc thém vao nhu sau:

00008864 03 n 03 plant 0 flora 0 plant life 0
027 @ . . . | a living organism lacking the power of
locomotion &%Plant=

Tién t6 ‘&%’ cho biét thuat ngr duge lay tir
ontology SUMO, va héu t0 =" cho biét quan hé
anh xa la dong nghia.

Bay gio chung ta hay xét truong hop tap tu
déng nghia danh tor dugc anh xa t6i khai niém
SUMO, khai niém nay cé nghia rong hon (khai
quat) so véi tap tir dong nghia. Hay xét vi du miu
tin sau ddy trong tép tin danh tir WordNet.

04719796 09 n 01 Christian_Science (sy hiéu
biét vé Co Pdc gido) 0 001 @ 04718274 n 0000 |
religious system based on teachings of Mary Baker
Eddy emphasizing spiritual healing (hé thong ton
gido duya trén nhing 101 gido huin ctua Mary Baker
Eddy vé phuong phép chita tri bang tim linh)

Trong truong hop nay, khong c6 thuat ngir
trong SUMO twong duong v& nghia véi
‘Christian_Science’. Tuy nhién, SUMO c6 chira
khai niém tong quat hon ‘Religious Organization’
(t6 chirc vé ton giao). Theo d6, chung t6i thém chi
thich ‘&% ReligiousOrganization+’ ¢ cudi miu tin
ctia WordNet dbi voi “Christian_Science’. Luu y
rang hau t6 ‘“+> cho biét khai niém nay 1a tir khai
quat cua tap tir ddng nghia co lién quan.

Cubi cung, mdi quan hé anh xa dwoc sir dung
trong truong hop nay thudc loai cu thé. Mdi quan
hé nay cho biét khai niém duoc biéu thi bang tap tir
ddng nghia danh tir WordNet 1a mot thanh phan
cua l6p duoc biéu thi boi khai niém SUMO. Xét vi
du mau tin sau trong co so dit liéu danh tir
WordNet.

00034393 04 n 02 Underground Railroad 0
Underground Railway 0 001 @ 00032687 n 0000 |
abolitionists secret aid to escaping slaves; preCivil
War in US (nhimg nguoi chdng ché do n6 18 bi mat
giap do dé thoat khoi canh néd 18; trudc cudc ndi
chién & My).

Trong truong hop nay, khai niem SUMO lién
quan tryc tiép 1a ‘Organization’ (to chirc). Tuy
nhién, mdi quan hé nay khong phai 1a mot sy twong
duong vé nghia, ciing khong phai 1a sy gop vé
nghia. Underground Railway la mot t6 chic cu
thé. Tir thuc té nay, ching t6i b6 sung chd thich
“&%Organization@” vao cudi ciia miu tin d6i voi
‘Underground Railway’.
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4.2 Vidu vé 4nh xa

Trong thuc té, hau hét cac khai niém phurc tap &
tang cao trong co s& dit liéu danh tir im thdy su
twong duong c6 san trong SUMO. Xét vi du, cac
mau tin danh tir sau day duoc thém vao:

00008019 03 n 06 animal 0 animate being 0
beast 0 brute 0 creature 0 fauna O . . . | a living
organism characterized by voluntary movement
&%Animal=

00008864 03 n 03 plant O flora O plant life0...|a
living organism lacking the power of locomotion
&%Plant=

00009457 03 n 02 object 0 physical object 0 . .
. | a physical (tangible and visible) entity; "it was
full of rackets, balls and other objects"
&%Object=

Tat ca ba truong hop anh xa nay rat don gian
khong c6 van dé gi khi danh tir dugc thém vao.
Tuy nhién c6 mot sb trudng hop khé khin can phai
kiém tra chit chd. Hay xét vi du, tap tir ddng nghia
WordNet dbi v6i khai niém Space’.

00015975 03 n 01 space 0 003 @ 00013018 n
0000 %p 00014887 n 0000 %p 06271859 n 0000 |
the unlimited 3-dimensional expanse in which
everything is located; “they tested his ability to
locate objects in space’ (m01 dbi twong déu nam
trong khong gian 3 chiéu; “chung dugc kiém tra dé
xac dinh vi tri & dau trong khong gian™).

Day 1a van dé kho khan khi khai niém nay lién
quan dén SUMO, vi SUMO khéng c6 khai niém
“Space” va lam thé nao khai niém nhu vay s& co
ich cho céc tac vu v& cong nghé tri thirc va md hinh
dit liéu. Van dé nay duogc xtr Iy d& dang khi ching
toi xét khai niém song song vdi nd 1a khai niém
“Time” (thoi gian), n6 dugc dién ta boi khai niém
‘TimeMeasure’ trong SUMO. Chung ta thiy rang,
khai niém vé phép do thoi gian (time measure) ¢
thé duwoc dung twong ty khi dién ta khai niém
khoang cach “Space”. Khai niém vé phép do
khoang cach ‘LengthMeasure’ cia SUMO néi vé
khia canh dinh luwgng cua khai niém “Space”,
tuong ty nhu khai niém ‘TimeMeasure’ néi vé khia
canh dinh lugng cta “Time”. Theo do, chung t6i da
thém né vao mau tin cua tap tir ddng nghia trén véi
chu thich “&% LengthMeasure”.

Truong hop phat sinh khi mdt khai niém duy
nhit tr SUMO 4nh xa téi hon mét tap tir dong
nghla trong WordNet, hodc nguoc lai. Trong mot
s0 truong hop, WordNet c6 sy phéan biét vé ngon
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nglt va su khac biét vé logic. Xét vi du, hai tép tr
dong nghia sau day:

00002086 03 n 04 life form (sinh vat) 0
organism (sinh vat) 0 being 0 living_thing (sinh vét
song) . . . | any living entity (moi thuc thé séng)

00002880 03 n 01 life (sw séng) 0 002 @
00002086 n 0000 ~ 05988126 n 0000 | living
things collectively (sinh vat song chung); “the
oceans are teeming with life” (cac dai duong day
ap su sdng).

Hai tap tir ddng nghia nay vé co ban 1a gibng
nhau, nhung truong hop dau tién nhan manh sinh
vat 1a mot thé hién cia 16p chung ddi voi nhiing
sinh vat song, trong khi truong hop thir hai biéu thi
day 1a 16p truc tiép cua truong hop dau tién. Mic
du su khac biét ndy c6 thé co tAm quan trong vé
ngodn ngit, nhung n6 khong co su lién quan nao dén
nhu cau vé cong nghé tri thirc. Vi 1y do nay, ca hai
tap tr dong nghia ching toi gan cha thich
“&%Organism=". Vi du vé mét tap tir dong nghia
anh xa v&i nhiéu hon mot khai niém cia SUMO,
xét mau tin sau trong WordNet:

00128951 04 n 02 substitution (su thay thé) 0
exchange (su trao d6i) 1 004 @ 00125689 n 0000 ~
00129213 n 0000 ~ 00129804 n 0000 ~ 00129915
n 0000 | the act of putting one thing or person in
the place of another: “he sent Smith in for Jones
but the substitution came too late to help” (hanh
dong dua mot vat hay mot nguoi vao vi tri khac:
“Ong ta da dua Smith vao vi tri ciia Jones nhung sy
thay thé dé trg gitp da qua muon”).

Khai niém cua sy thay thé nay lién quan
dén viéc loai bo mot diéu gi do tir mot vi tri cu
thé va dua mot cai gi khac vao cung vi tri d6. Tuy
nhién, didu nay rat khé khin khi xdy dung cac
rang budc chinh xac vé thoi gian va khong gian ddi
v6i su thay thé. Do d6, chung t6i chi don gian 1a
thém vao mau tin & trén v6i chu thich “&%
Removing+&%Putting+”.

4.3 Két qua anh xa

Trong bai bao ndy, ta thdy c6 ba van d& quan
trong phat sinh trong su két noi vdi cac ontology.

— Lam thé nao mét ontology hinh thirc ¢6 thé
st dung mot cach hiéu qua bdi nhitng nguodi khong
thanh thao nhiéu vé logic va toan hoc?

— Lam thé nao mot ontology c6 thé duogc su
dung bai cac ing dung tu dong (vi du nhu cdc ing
dung truy hoi thong tin va xtr Iy ngdn ngir tu nhién)
sao cho xir ly van ban dé dang?
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— Lam thé nao chung ta c6 thé biét khi mot
ontology dugc bo sung?

Céc anh xa WordNet/SUMO sé& gitp giai quyét
nhitng van dé nay. Cu thé, nhitng anh xa nay co
chirc nang nhu 1a mét chi sé ctia ngon ngir tw nhién
d01 voi cac khai niém trong ontology, nhu mét cau
ndi gitra nhitng khai niém co cau trac va van ban
da dang duoc xir 1y boi mot so lugng ngdy cang
tang cua cac Gng dung, va dugc xem la “kiém tra
su hoan chinh” vé ndi dung cua ontology.

Ching t61 thao ludn lan lugt vé ba van dé.
Trude hét, cac 4nh xa gitta WordNet va SUMO c6
thé duge coi 12 mot chi sb ngoén ngit tu nhién dbi
v6i SUMO. Vi vay, chiing t6i da va dang trong qua
trinh phat trién mot trinh duyét cho phép nguoi
dung nhp vao cac danh tir bang tiéng Anh, va n6
s€ tra lai cac khai niém SUMO c6 lién quan véi cac
danh tir dau vao thong qua cac tap tir dong nghia
WordNet. Bang cach twong tic véi trinh duyét,
ngudi ding c6 thé xem tit ca cac khai niém SUMO
¢6 lién quan dén cac thut ngit ngon ngir tur nhién,
va diéu nay lam cho nd dé dang hon nhiéu d6i véi
céc tac vu vé cong nghé tri thirc va mo6 hinh dir liéu
cua ontology.

Bén canh sy thuin loi cho viéc tao ra tri thirc va
cac yéu td dir liéu theo chuén cia SUMO, céac anh
xa ciing ¢6 thé 1a mot ngudn tri thirc quan trong dbi
voi cac ng dung xtr Iy ngdn ngit ty nhién. Cac anh
xa ¢o thé duge st dung boi cac ung dung dé gan
céc nghia co cdu tric cia SUMO dbi v6i van ban
da dang. Cach don gian nhét de lam diéu nay 1a gan
mdi khai niém SUMO cho mdi tir ¢6 lién quan dén
n6 thong qua mot tdp tir ddng nghia WordNet.
Cach tiép can phtre tap hon c¢6 thé sur dung mot $6
thuat toan dé dinh hudng kha ning phan doan xac
dinh khai niém chinh xac cia SUMO trong mdt bdi
canh cuy thé. Trong ca hai truong hop trén, cac khai
niém caa SUMO c¢6 thé st dung dé tao ra ban tom
luge ty dong hodc chung co thé duge sir dung dé
tim kiém ngir nghia.

5 TRINH DUYET SUMO

Chting ta biét réng, SUMO dugc tao ra nham
muc dich tao cu tric cta cac khai niém va cac tién
dé duogc 16 rang va dé hiéu, nhung phai mét mot
khoang thoi gian de cho nguoi dung c6 thé lam
quen va hiéu biét vé nguyén Iy cia no. Bé tao
thuan lgi cho qua trinh nay, chiung t6i trinh bay mot
cong cu truc tuyén moéi cta ching t6i, d6 1 trinh
duyét SUMO tu thiét ké. Viéc su dung cong cu
nay, ngudi ding c6 thé duyét ca hé théng phan cap
SUMO va WordNet, va diéu huéng tir mot khai
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niém SUMO tuong (g véi tip cac tir dong nghia
WordNet va ngugc lai.

Trinh duyét dugc thiét ké va trinh bay noi dung
cia SUMO mét cach than thién, vi vay no dé hiéu
ngay ca doi voi nhitng nguoi ding khong chuyén.
Mot trong nhiing tinh ning dic biét ciia n6 la dién
giai ngdn ngir ty nhién cua céc tién d¢, duge mo ta
chi tiét trong Phan 6. Hon nita, mic du viéc thuc
hién SUMO chi 12 mot danh sach cac tién dé ndi
b6, trinh duyét hiéu va giai thich mot sé cac tién dé
va hién thi chiing mét cach thich hop.

Trinh duyét co thé hién thi thong tin vé mot
khai niém (16p) tai mét thoi diém. N6 hién thi cac
thong tin sau:

—  Phén ontology ma 16p phu thudc

— Danh sach céc 16p con gan nhit

— Danh sach tit ca cac 16p cha

— Danh sach cac thé hién

— Danh séch cac thuat ngit két hop (cac 16p
con khac cta 16p cha gan nhat)

— T twong duong cua cac tap tir dong nghia
WordNet

— Moi lién quan dén cac tap tir dong nghia
WordNet (trén trang riéng)

— Danh sach cac tién dé c6 lién quan, ca vé
logic va dién giai trong ngdn ngit ty nhién.

Vi du vé khai niém Animal (dong vat) c6 thé
duoc hién thi trong Hinh 4. Khi tr6 téi vi tri khai
niém thich hop, khai niém nay duogc chuyén thanh
lién két siéu van ban dé dan dén khai niém SUMO
hoic tap tir dong nghia WordNet khac.

Mot tién dé co lién quan dén khai niém Animal
(dong vat) duogc hién thi trén trang. Chting ta c6 thé
thdy cac tién dé duoc trinh bay, vira ngdn ngit tu
nhién va vira ky hiéu logic (Hinh 4).

Ngoai ra, trinh duyét cho phép diéu hudng
thong qua hé théng phan cip 16p con va 16p cha
cua cac khai ni€m, twong tu nhu quan ly tap tin cho
phép diéu huéng mot hé thong phan cip cac thu
muc trén mot 6 dia. Chiing ta c6 thé thay vi du vé
su phan cip xem trong Hinh 5.

Pé truy cép vao ndi dung cia SUMO hoic
WordNet bé’mg cach tim mot khai niém cu thé hodc
tir vung tiéng Anh dugc cho trong vin ban, néu
mot tir tiéng Anh dugc tim kiém, mot danh sach
trong mg cua tip cac tir dong nghia WordNet
duoc hién thi. Tap cac tu déng nghia nay thé duoc
diéu hudng cing cac con tré ngit nghia WordNet,



Tap chi Khoa hoc Truong Dai hoc Cén Tho

hodc mét khai niém SUMO tuong tng co thé dugc
hién thi.

Cac trinh duyét ontology truc tuyén khéc,
chang han nhu Ontolingua [2], Chimaera [5], hodc
trinh duyét SUMO nguyén ban, déu chon sy don
gian, dong nhat vé 1égic va sy than thién déi véi
ngudi dung. Chung cd gang tranh sir dung cac md
hinh tuéng tuong khong theo thé thirc nao cho cac
tién d& khac biét. Trinh duyét cia chung toi,
thuong xuyén sir dung cac mé hinh khéng theo thé
thirc nhu vay. Viéc 1am nhu thé, thudng tao & dau
ra sy dé doc va rd rang. Nhu vay, no doi hoi thoi
gian nhiéu hon trong viéc thiét ké ciing nhu sy thuc
hién trinh duyét cua chiing toi.

Mot vi du vé mé hinh tudng twong khong theo
thé thuc nao 1a su tudng tuong vaéi loai rang bude
cua cac chic nang hoac cac mbi quan hé. Vi duy,
thay vi hién thi cac tién dé (domain ListOrderFn 1
List), (domain ListOrderFn 2 Positivelnteger) and
(range ListOrderFn Entity) ¢ dang tho cta chung,
chung dugc giai thich va hién thi nhu 1a mét biéu
thirc don:

Entity ListOrderFn(List, Positivelnteger).

M4 ngudn cua trinh duyét cé san day du. Diéu

rosolt Intorneot L xplorer
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nay cho phép nguoi st dung hodc cai dat nd trén
may tinh, hodc st dung lai ma nguén dé truy cap
vao SUMO hodc WordNet, nhu dugc mo ta trong
phan 7.

6 TIENG ANH DIEN GIAI CAC TIEN DE

Phan nay md ti ngin gon cic tinh ning dién
giai ngdn ngir tw nhién cua trinh duyét. Méc du tinh
ning nay chi don thuan 1 ban dich cac biéu thirc
logic mé hoa trong ngén ngir KIF [4] thanh cac cau
nhu tiéng Anh, n6 cé the tro gitip rat nhiéu cho
ngudi ding ma khong can biét cu phap cia ngon
ngit KIF. Cac dién giai ciing duoc phan hoi tot ddi
v6i nhitng ngudi tao ra cac tién dé.

Céc tién d& SUMO la cac biéu thirc logic vi tir.
Céc biéu thirc nay duoc mé ta nhu 1a ciy noi tai,
trong d6 cac nit noi tai 1a cac lién tir va cac lugng
tir vé logic, va cdc la cay la cac vi tur. Cac thuat
toan dién giai 1a sy dé quy don gian khong phure
tap, n6 ap dung lut tét nhat d6i voi mdi nut dé
hinh thanh van ban ngdn ngir tu nhién. Vi dy, biéu
thaec E1 E2 dugc dich 1a “N(E1) va N(E2)”, trong
d6 N(x) 1a sy md ta ngdn ngir tu nhién cia biéu
thirc x, n6 c6 thé 4p dung vao thuat toan twong ty.
Bén canh céc luat don gian, cac ky thuat sau day
duoc st dung:
=10 =]

Ede Edt  Yeew Fgvomes Jools Help

animal (Animal)

An Organism with eukaryotic Cells, and lacking stiff cell walls
plastids, and photosynthetic pigments

Ontology

SUMO 7 OBJECTS
Subclass(es)

vertebrate invertebrate

Superclass(es)

+
ontity
*

physical
. >

object entity
* *

self connected object physical
* *

ular object object
*

ic object agent
* *

animal

Coordinate term(s)

rcrosolft Internot Explores
Fle Ede  VYiew Favortes Yook Help

[ = |
=

microorganism plant toxic organism -
<l ] >

Related WordNet synsets

animal, animate being. beast, brute, creature, fauna

@ trving organiam characterized by voluntary movement
L ERE

Ani

i 1 Ani N ¥ 1 ki

taxonomic kingdom compriaing all iving or extinct animals
SO SES
animal order

the order of animals

S oG JERE SRS SENE
See more related synsetls on a separate page

Axioms (8)

if lang is an instance of animal language and proc is an agent of
sgent and lang is an instrument for proc, then agent is an instance
of animal and agent is not an instance of human

» TLANG AnimalLanguage)
= TAGENT)

IPROC 2LANG))
PAGENT Animal)

(nstance TAGENT Human))))

If process is an instance of psychological

oxiste animal animal 20 that animal exper: roce -
<l I _-J_'

s. then there

Hinh 4: Vi du vé trang trinh duyét SUMO véi khai niém Animal



Tap chi Khoa hoc Truong Pai hoc Can Tho

4} Subclazs Hierarchy Tree - Microzoft Intemet Explorer

Eile Edit View Favailes Took Help

Subclass Hierarchy Tree

SUMO

El entity
abstract
B physical
B object
E agent
E collection
region
El self connected object
@ content bearing object
B corpuscular object
& artifact
B organic object
anatomicsal structure
Bl organism
E animal
microorganism
= plant
= toic organism
B food
substance
M process

& [

I |
o Inemet P

Hinh 5: Vi du nhin xét vé hé théng phan cip

— Néu biéu thuc dau vao c6 chira mot phu
dinh trong mot sb6 nat noi tai, su phu dinh 1a uén
luén duoc phan phdi cho nut 14 bang cach sir dung
luat chuyén ddi don gian; Vi du nhu, cac biéu thirc

—(AAB) va —~(Vx:P(x)) dugc chuyén thanh

-AV-B va dx:~P(x) twong ung. Diéu nay cai
thjén dugc muc d6 rd rang cua két quad cac cau
tiéng Anh.

— Néu céu trac biéu thirc qua phirc tap, c6 thé
dan dén nhiing dién giai khong 16 rang. Vi dy, biéu

thic (A/AB) = (CVD) dugc dich thanh

e néuAvaB
e thi ChodcD

Diéu nay tao sy dé doc va rd rang & dau ra ngay
ca doi véi cac biéu thire rat phic tap.

— Mau biéu thirc sau day thudng xuyén
xdy ra:

dx,y: instance(x,Person) A instance(y,Animal)

N pet(x,y) duoc chuyén thanh su dién giai ngin
gon hon “Ton tai Person x va Animal y sao cho x
6 pet 1a y” (pet: vat cung), chir khong phai “Ton
tai X va y sao cho x 1a mét instance ...”.

Van @ con lai 1a 1am thé nao dé dién giai cac
nit 14 cua cac biéu thire, tirc 13 cac vi tir va cac ham
chitc nang. Viéc dién giai thuat toan dya trén sy
hién dién cua cac chudi dinh dang cu thé, chung
duoc nhung vao trong ontology va xac dinh ngén
ngit ty nhién ¢ dau ra cua cic vi tir va cac ham
chue nang. Cu thé, mdi quan hé dinh dang két hop
mdi vi tir hay ham chirc ning vé6i chudi dinh dang
cta né. Vi du, tién dé két hop vi tir parent v6i dinh
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dang doc cua no “(format parent “%2 is %n a
&%parent of %1”)”. Trong thoi gian dién giai, tir
khoa %1 dugc thay thé bang ngon ngit ty nhién &
diu ra v6i tham sd dau tién cta vi tir, %2 v6i tham
s6 thur hai, va tir khoa %n véi tir ‘not’ néu vi tur
dang duoc két xuét 1a tir phu dinh, hoac néu khong
s& 1a mot chudi rong. Tir khoa ‘&%’ c6 nghia la tir
‘paent’ dugc tao thanh mdt lién két siéu van ban
dan dén khai niém parent ciia SUMO.

Céch tiép can nay di dugc mo rong dé hd
trog dién giai da ngén ngit. N6 co thé két hop
nhiéu dinh dang hon cho vi tir don, cho mdi ngon
nglt khac nhau. V&i sy hgp tac cua nhiing nguoi
tao ra SUMO, va dinh dang cho nam ngén ngir da
dugc phat trién: Tiéng Anh, Puc, Séc, Y va Tiéng
Hin-ddi.

7 SU THE HIEN API CUA TRINH
DUYET SUMO

Nhu da dé cap, trinh duyét SUMO phén tdn ma
ngudn cua nd. Mot phan ciua ma nguén la nhimg
thu vién ma cac file 1ap trinh co thé truy cép
SUMO va WordNet. Phan nay trinh bay mot ting
dung miu cua chung t6i cho viéc sir dung cac thu
vién nay.

Mot trong nhimng van dé& dbi voi co so dir liéu
WordNet 1a n6 rat 16n, vi nd ¢ chua cac tir vung &
tat ca cic mién ma con ngudi quan tim. Ngudi ta
mubn loai bo cac khai niém tir nhitng mién khong
quan tam dé tao co s dix liéu dé sir dung hon, béng
cach lugc bét hé thong phan cap WordNet. Viéc
anh xa SUMO-WordNet 1a mot ngudn tai nguyén
rit tdt cho tic vu ndy, va API cua trinh duyét
SUMO cho phép chung t6i thuc hién diéu do chi
trong vai phut.

Gia st rang ching ta khong quan tim dén cac
khai niém vé sinh hoc trong WordNet. Chiing ta c6
thé luoc bo tat ca cac tap tir dong nghia c6 lién
quan dén khai niém sinh vat cia SUMO hodc mot
trong nhitng 16p con ctia n6. Poan ma trong Hinh.
6 trinh bay cach thuc hién thi tuc nay bang cach sir
dung API cta trinh duyét SUMO.

01 // tap cac tir dong nghia vé danh tir cua
WordNET

02 set<SynSet> synsets;

03 // ontology SUMO

04 OntologyInfo ontology;

05

06 // doc danh tir cua co s¢& dir liéu WordNET (dac
biét, phién ban duwgc chu giai voi cac khai
niém SUMO)

07 SynSet::ReadDataFile(SynSets, “noun.dat™);
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08 // doc ontology SUMO
09 ontology.ParseOntology(’merge.txt”);
10
11 set<SynSet>::iterator i, next;
12 // duyét qua tit ca cac tdp tir dong nghia cia
WordNET
13 i = synsets.begin();
14 while (i != synsets.end())
15 {
16 next = i; ++next;
17 // stra cO hiéu
18 bool prune = false;
19 // duyét qua tit ca cac thuat ngir cia SUMO két
hop voi tap tir ddng nghia hién tai
20 for (list<SynSet::SumoTerm>::iterator k =i ->
SumoTerms.begin();
21 !prune && k !=1-> SumoTerms.end(); ++k)
22 {
23 // hién tai thuat ngit SUMO c6 két hop véi 16p
con cda “Organism-Sinh vat” khong?
24 if  (ontology.IsSubclassOf(k ->
”Organism”))
25 // néu nhu thé, danh dau n6 dé lugc bo
26 prune = true;
27 }
28 // x04 tap tir ddng nghia néu cd hiéu chinh sira
dugc thiét 1ap
29 if (prune)
30 synsets.erase(i);
31 i=next;
32 3
33
34 // ghi cac tap tir ddng nghia con lai tro v& tap tin
co so dir liéu
35 SynSet::WriteDataFile(SynSet, ’noun.dat”);
Hinh 6: Poan ma C++ vé viéc lwge bo danh tir
ciia co' s6 dir liéu WordNet

Concept,

Ma & cac dong 1-9 tai danh tir ciia co s& dit li€u
ontology SUMO va WordNet vao trong bd nhd.
Chu trinh chinh & cac dong 14-32 duyét mdi danh
tir ctia tap tir dong nghia dé lugc bo. Tap tir dong
nghia dugc lugc bo néu bt ky cac khai niém
SUMO lién quan v6i n6 1a mdt 16p con cua khai
ni€ém Organism (Sinh vat) cia SUMO (dong 20-
27). Cac tap tir dong nghia con lai dwoc ghi lai vao
dia ¢ dong 35 trong dinh dang duoc thiét ké cho
WordNet.

8 KET LUAN

SUMO, WordNet va trinh duyét SUMO da
dugc trinh bay trong bai bdo nay. SUMO duogc
xem 1a ontology c6 tén mién doc lap déi voi viée
thiét ké cac ontology mién. Tir vung WordNet
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cung cip mdi lién két giita ndi dung hinh thirc
duoc dién dat trong SUMO va ngdn ngit tur nhién.
WordNet cling dwoc xac nhén tinh hitu ich trong
viéc phat trién cac ontology mién, duoc xdy dung &
tang cao cia SUMO, ciing nhu trong viéc kiém tra
vung gioi han cuia SUMO hodac SUMO tuan theo
cac ontology mién. Trinh duyét SUMO tao diéu
kién cho viéc trinh bay ndi dung cua SUMO,
WordNet, va cac ontology mién dwoc d& dang sir
dung. Mot trong nhitng tinh ning duy nhat cia nd
1a viéc dién giai dong chir kho doc vé logic cua cac
tién dé sang ngdn ngit ty nhién. Ma ngudn cua
trinh duyét SUMO c¢6 chira cac thu vién dé cac tap
tin 1ap trinh c6 thé truy cdp vao SUMO va
WordNet. Chung c6 thé st dung dé thir nghiém véi
céc ngudn tai nguyén nay.
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