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Tom tat

Hién nay, cac truong dai hoc dang thuc hién dao tao nhidu chuyén nganh cung luc. Hon nita, mdi chuyén nganh lai c6
nhiéu khoéa vé6i cac khung chuong trinh khéc nhau. Viéc quan 1y cac khung chuong trinh thudng chi ¢ dang luu trit va
thao tac vai file excel. Vi vay, viéc ra cac quyét dinh vé dao tao dbi voi cac van dé co tinh lién két gitra cac chuyén
nganh hay tinh ké thira gitra cac khéa hoc trong mot chuyén nganh s€ gép kho khan. Trong bai bdo nay, mét ontology
dugc xay dung dé Iuu trit khoa hoc va hiéu qua thong tin vé cac khung chuong trinh trén web. Tir ontology nay, moi
lién hé gitta cac chuyén nganh, cac méon hoc, cac khoa hoc duge trinh bay truc quan, dé hiéu va linh dong dudi dang cac
db thi cay. Céc thong tin con dugc suy dién dya trén mdi quan hé giita cac ddi twong trong ontology. Hon nita, cac truy
vAn thong tin con dugc thyc hién nhanh chdong, chinh xac. Cac thyc nghiém dugc 1am trén cac khung chuong trinh dao
tao ctia Truong Khoa hoc May tinh, Truong Dai hoc Duy Tan, Pa Ning. Két qua thuc nghiém cho thdy ontology cung
cép nhiéu thong tin hitu ich va tro gitp hiéu qua cho viéc ra cac quyét dinh dao tao.

Tir khoa: Xay dung ontology, khung chuong trinh, mén hoc, chuyén nganh, ontology.

Abstract

Currently, universities are training many majors at the same time. Moreover, each major has many courses with
different training programs. The management of training programs is usually only in the form of storing and
manipulating excel files. Therefore, it is difficult to make training decisions on issues of linkage between majors or
inheritance between training programs in a major. In this paper, an ontology is developed to efficiently and
scientifically store information about training programs on the web. From this ontology, the relationships between
majors, subjects, and courses are presented intuitively, easily and dynamically in the form of tree graphs. The
information is also inferred based on the relationships between the objects in the ontology. Moreover, information
queries are also done quickly and accurately. The experiments were done on the training programs of the School of
Computer Science, Duy Tan University, Da Nang. Experimental results show that this ontology provides a lot of useful
information and effectively supports making training decisions.
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1. Giéi thi¢u

Ontology 1a mot dang biéu dién tri thuc trén
website ma cho phép luu trit, truy van, suy
dién, trinh bay dit liéu & dang db thi cay véi cac
tri thuc chira trong ontology. Vi vay, ontology
dugc dung phd bién dé quan 1y, khai thac va tro
gitip viéc ra quyét dinh trong nhiéu don vi, to
chtre. Hién nay, mot s6 nghién ctru trong nude
ciing da tng dung ontology vao mot sd bai toan
cu thé va c6 dé xuét cai tién cac phan con trong
quy trinh x4y dung ontology. Tran Cong An va
ddéng nghiép [1] dé xuét cach xdy dung mot
ontology gon nhe dya trén bang chu giai két
hop véi co s¢ dit licu tir vung WordNet va cac
ky thuat biéu thic chinh quy, Link Grammar
trong xr 1y ngdn ngit ty nhién. Nguyén Thi
Uyén Nhi va dong nghiép [2] trinh bay mot
phuong phép tim kiém anh dya vao Ontology
OBIR d¢é xac dinh ngit nghia cip cao cua hinh
anh. Ontology ban tu dong duoc xay dung lam
co s tri thitc cho tim kiém anh theo tiép can
ngir nghia, dong thodi cdu truy vin SPARQL
duoc ty dong tao ra tr van ban dau vao hodc tir
16p ngit nghia ciia 4nh dau vao. Pham Huy
Giang va ddng nghiép [3] néu ra mot tiép can
moi cho xay dung mot cong thong tin gido duc
duya trén nguyén tic ctia mot mang xi hoi.
Trong d6, nguoi st dung dong vai tro hat nhan
gdm cung cip cic ngudn tai nguyén va chia sé
tri thirc. Ludn 4n ctia Nguyén Ngoc Vil [4] trinh
bay mot chudi cac k¥ thuét lién quan dén xay
dung, 1am giau thé hién, sinh taxolomy va (g
dung cta ontology. Nguyén Thi Bich Ngan [5]
néu ra quy trinh xay dung ontology dua vao thu
vién bach khoa toan thu Wikipedia va co so tri
thirc Dbpedia. Tac gia dé xuat cach loc dir liéu
cta linh vyc dé giam bét cac thong tin khong
lién quan. Nguyén Lé Tung Khanh [6] xiy
dung ontology cho thu vién sb dé cung cip buc
tranh tong quat vé cac ddi twong trong thu vién
s6 va hd trg tim kiém thong tin hidu qua. Quach
Xuan Hung [7] tong hop mot sb phuong phap
nghién ctru vé tich hop ontology dua vao logic

mo td mo. Duong Ngoc Duy [8] xay dung mot
ontology day du vé tir Han Viét phuc vu cho
viéc tra cuiu tor Han Viét. Asuncion Gomez-
Pérez va V. Richard Benjamins [9] trinh bay su
lién hé giita ontology biéu dién tri thic va cac
phuong phap giai quyét vin dé. Ontology cung
cap tri thirc thong nhit vé mot linh vyc ma c6
thé dung lai va chia sé gifta cac ing dung c6 1ap
ludn véi tri thire. Tuy nhién, cic nghién ciru vé
ung dung ontology vao cac hoat dong ctua don
vi, t chttc & Viét Nam con chua nhiéu.

Hién nay, céc truong dai hoc & Viét Nam
déu thuc hién dao tao nhiéu chuyén nganh khac
nhau va thuong xuyén cdp nhat khung chuong
trinh cho timg chuyén nganh dé phuc vu tét nhu
cau lao dong cta xa hgi. Hon nira, mdi chuyén
nganh lai ¢6 nhiéu khung chwong trinh cho céc
khoa dao tao. Do d6, s6 lugng khung chuong
trinh dang dung 1én dén vai chuc va s lugng
mon hoc dang giang day ciling khoang hon 200
moén. Hién nay, viéc quan 1y cac khung chuong
trinh thuong chi ¢ dang luu vao file excel hodc
0 dang cac bang trong CSDL quan hé. Vi vay,
tinh lién két gitta cac chuyén nganh va tinh ké
thtra gitta cac khoa hoc trong mot chuyén nganh
khong duoc thé hién rd rang va khong c6 kha
ning suy dién thong tin. Trong bai bao nay,
ching t6i trinh bay mot cau trac hiéu qua, dé
hiéu cho mot ontology thé hién cic khung
chuong trinh cua céc truong dai hoc & Viét
Nam. Véi cach luu trir thong tin vé cac khung
chuong trinh trong ontology, chung ta dé dang
quan sat truc quan mdi quan hé gitra cac dbi
tuong trén dd thi dang cdy va cho phép suy dién
moi thong tin dya vao cac quan hé (mén hoc-
moén hoc, chuyén nganh-chuyén nganh, moén
hoc-chuyén nganh). Hon nita, viéc truy van
thong tin ciing duoc thuc hién dé dang, nhanh
choéng va chinh xéac. Cac thuc nghiém duoc lam
trén cac khung chuong trinh dao tao cua
Truong Khoa hoc May tinh, Truong Pai hoc
Duy Tan, Pa Ning. Két qua thuc nghiém cho
thiy viéc st dung ontology cung cdp nhiéu
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thong tin hitu ich va trg gitp hi€u qua cho viéc
ra cac quyét dinh dao tao.

Phan con lai cta bai bdo duge to chirc nhu
sau: trong phan 2, chung t6i trinh bay céu truc
ctia ontology. Trong phan 3, mé ta thuc nghiém
gdm x4y dung ontology va khai thac thong tin
tir ontology. Cudi cing, mot s6 két luan va
huéng phat trién duogc néu ra trong phan 4.

2. Céu tric ontology cho cic khung chwong
trinh

Cau trac chung cua khung chuong trinh c6
cic dic diém sau: Mdi khung chuong trinh
dugc thiét lap cho mot chuyén nganh va ap
dung cho cac khoa dao tao trong khoang thoi
gian cu thé véi tong so tin chi nhat dinh. Viéc
giang day cac mon hoc dugc chia thanh cac hoc
ky cta timg nim dao tao theo nguyén tic dao
tao khoi kién thirc tir Pai cuong dén Co s va
Chuyén nganh theo nguyén tic ting dan d6 kho
ctia kién thirc. Thong tin vé mdi mon hoc trong
khung chuong trinh bao gom: ma mén hoc, tén
mon hoc, s6 tin chi, c6/khong c6 gid thuc hanh,
bat budc/tu chon, cic mon hoc thay thé (d6i véi
moén ty chon), cic mon hoc tién quyét.

Hon nita, cdu trac ontology can thé hién 1
mdi quan hé giita cac moén hoc gitta cic nganh
hoc, cdc mon hoc trong cac hoc ky, mon hoc tién
quyét ctia timg mon hoc,... giup dé hiéu, d& khai
thac thong tin dé dua ra cac chinh sach quan 1y,
diéu hanh hoat dong dao tao hop 1y va khoa hoc.

2.1. Céu tricc ciia cdc lop

Lop Mon hoc chia thanh cdc lop con: Dai
cuong, Dai cuong nganh, Chuyén nganh, Thé
duc va giao duc qudc phong. Cdc thudc tinh
ctia Mén hoc: ma mon hoc, tén mén hoc, sb tin
chi, ndm thu, dang bét budc/khong bat budc,
c6/khong thyc hanh, linh vuc (ty nhién, xa hoi,
kinh té,.. .), cac mon hoc thay thé, cac mon hoc
song hanh, va mén hoc tién quyét.

Lop Chuyén nganh ¢ cac thudc tinh sau:
ma chuyén nganh, tén chuyén nganh, nganh,

khoa quan 1y, cac khoa hoc 4p dung, nim bt
dau ap dung, nam két thac ap dung.
2.2. Quan hé giira cdc lop

Quan hé gitra Chuyén nganh va Mén hoc:
Chuyén nganh hoc Mo6n hoc.

Quan hé gittra Mén hoc va Mén hoc: Mon
hoc 1a moén tién quyét cua Mon hoc va Mon hoc
nay thay thé bang Mén hoc khac, Mén hoc nay
hoc song hanh cung M6n hoc khéc.

T cAu trac trén, cac 16p dugc tao ra va tao
1ap cac thudc tinh cho ting 16p. Tiép theo, tao
quan hé giita cac 16p. Sau do, nhap cac cé thé
cho timg 16p va gan thudc tinh cho timg ca thé.
3. Thyc nghiém

Céc thyc nghiém dugc lam trén b dir li€u
vé cac khung chuong trinh ctua Truong Khoa
hoc May tinh, Truong Pai hoc Duy Tan.
Ontology dugc xdy dung dya trén phan mém
Protégé cua Pai hoc Standford, My. Day la
phin mém biéu dién ontology dugc sir dung
phé bién nhit do ¢6 nhiéu vu diém va la phan
mém mién phi.

3.1. Xdy dung cdc Iép va nhdp cdc cd thé
trong méi lép

Truong Khoa hoc May tinh, Truong Pai hoc
Duy Tan dang dao tao cac chuyén nganh sau:
Cong nghé phan mém, Hé théng thong tin,
Thiét ké game va dd hoa, Khoa hoc may tinh,
Big Data & Machine Learning, K§ thuat mang,
va Mang may tinh & Truyén thong dir licu.
Hién nay, truong dang dao tao sinh vién tu
khoa 24 dén 27. Mdi khung chuong trinh ¢6 8
hoc ky timg vi 4 nam dao tao.

Cac mon hoc duoc chia thanh 4 nhom moén
gém Dai cuong, Co s, Chuyén nganh, Thé duc
& Qubc phong. Nhém mén Thé duc gom 15
mén hoc bat budc va tu chon. Nhém mén Dai
cuong gém 33 mon hoc thudc nhiéu linh vuc
nhu tin hoc, ty nhién, xa hdi, ngoai ngtr. Nhom
moén Co s& gém 22 mdn hoc thudc nhiéu linh
vuc nhu khoa hoc may tinh, co s¢ dir li¢u, lap
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trinh, mang may tinh, phuong phap thiét ké
phan mém, d6 4n CDIO. Nhom mén Chuyén
nganh gém 45 moén hoc thudc cac linh vuc nhu

¥ 10 owkThing
= ChuyenNganhDacTae
¥ MonHoc

[ Chu!enﬂganh

trong nhém Co s va thém nhom Do an chuyén
nganh, Tt nghiép.

Active Ontology = Entities = | Individuals by class =

Individuals by type: CoSo

Asserted .+

b (0 ChuyenNganh (45)

¥+ (0 ChuyenNganhDaoTao (13)
- () DaiCuong (34)

b ) TheDuc (15)

Hinh 1: Cau triic phan cap cta cac 16p va s6 luong cac thé trong timg 16p

Hinh 1 mé ta céu trac phan cip cua cac 1op
va sd luong ca thé trong mdi 16p con trong
ontology. Hinh 2(a), 2(b), 2(c) thé hién mot sd

Individuals by type: Chuyenhganh
¢ ¢

b ChuyenNganh (45)

p-- ) ChuyenNganhDaoTao (13)

(a)

Individuals by type: CoSo

ca thé trong cac 16p con Chuyén nganh, Co s&
va Pai cuong cia 16p Mon hoc. Hinh 2(d) trinh
bay cac ca thé trong 16p ChuyenNganhDaoTao.

.+
» @ ChuyenNganh (45)
b () ChuyenNganh (45) ""[j e“ “"D""“"'”)

& MangMT_TT_26
p-- 0 ChuyenMganhDaoTao (13) 4 MangMT_TT 27
P CoSo (22)

& TriTueNhanTao_27
A& O DaiCuong (34)
@ros_

Individuals by type: DaiCuong

- 4 Game_Media_27
@ HT_ThongTinKinhTe_24
- 4 CNPM_24
& KH_MayTinh_27
- 4 CNPM_25
& CNPM_26
- 4P KT_Mang_26
@ BigData_ML_27
- 4 CNPM_27
& KH_Dulieu_27

(d)

Hinh 2: M6t sb ca thé trong céc 16p thudc ontology

3.2. Thiét lap thudc tinh cho cdc mén hoc

L&p Moén hoc gdm cac thudc tinh: Tén mén
hoc, sd tin chi, dang bat budc/khoéng bat budc,
linh vue, co/khong thyc hanh, nam thar. Sb tin
chi ciia cac moén hoc la 1 ddi v6i cac mon
Ngoai ngfr, Thé duc, Pd 4n CDIO. Cac mén ¢b
2 tin chi thuong nam & cac moén hoc thude
nhom Pai cuong vé Khoa hoc Xa hoi, Phuong
phap hoc tap, Pao dirc & phap luat. Cac moén
hoc Pai cuong nganh, Chuyén nganh thuong cé
3 tin chi. Cac moén hoc ty chon thudng thudc
nhém mon Ngoai ngir, Khoa hoc Xa hdi, Pao
dtrc & phép luat, va Thé duc. Hau hét cac mén
hoc con lai 14 bat buoc dé dam bao du kién thirc
thudéc Co sé va Chuyén nganh. Céac linh vuc

ctia mon hoc gébm: Khoa hoc X hoi, Phuong
phép hoc tap, Pao dic & phap luat, Khoa hoc
Tu nhién, Triét hoc chinh tri, Céng nghé thong
tin, Ngoai ngit, Thé duc, P6 an CDIO, Thong
ké va t6i uu hoa, Lap trinh, Co s¢ dir lidu, Cau
trac dir liéu, Mang va hé théng, Thiét ké va
quan 1y, D6 4n chuyén nganh, Tt nghiép.

Lép Chuyén nganh c6 cac thudc tinh gdm:
mé& chuyén nganh, tén chuy&n nganh, nganh,
khoa quan 1y, cac khoa hoc ap dung, ndm bét
dau 4ap dung, nam két thuc ap dung. Céac khoa
dang dao tao tir khoa 24 dén khoa 27 déu thudc
nganh Cong nghé thong tin. Cac chuyén nganh
do 3 khoa quan ly: Cong nghé thong tin, Khoa
hoc may tinh, Mang may tinh va truyén thong.
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Hinh 3(a) thé hién danh sach cac thudc tinh cia
Mon hoc va Chuyén nganh dugc thiét 1ap trong
ontology. Hinh 3(b) trinh bay cac gia tri thudc tinh

Ohbject property assertions
W-- Bl owl:topDataProperty

(@) (b)

dugc gan cho moén hoc Quan tri mang. Hinh 3(c)
trinh bay céac gia tri thuoc tinh dugc gan cho
chuyén nganh Cong nghé phan mém K27.

Ohject property assertions

Data property assertions

B NamBatDau 2021

B TenChuyenMganh “Céng nghé phdn mém™
B KhoaHocApDung 27

B KhoaQuanly "Céng nghé théng tin®

B Nganh "Cdng nghé théng tin®

(©)

-l BatBuoc
- [l KhoaHocApDung Data property assertions
----- B KhoaQuanl
_____ -t B NamThu 3
----- B NamBatDau B BatBuoc "co"
----- B NamKetThuc
----- = NamThu B ThucHanh "cé”
..... ::3;::3“ B TenMon "Quan Tri Mang"”
----- B TenChuyenMganh e SoTinChi 2
----- BN TenMon
..... B ThucHanh B LinhVuc "Mang & Hé Théng™

Hinh 3: Danh sach cac thudc tinh va viéc gan gia tri cho cac thudc tinh cta 16p M6n hoc va 16p Chuyén nganh.

3.3. Thiét Igp moi quan h¢ giita cdc lop

Pé thé hién cac mon hoc can hoc trong mdi
Chuyén nganh, ching t6i dung quan h¢ hoc véi
cic md ta nhu thé hién trong Hinh 4(a).
Domains cua quan h¢ nay la cac Chuyén nganh
clia trudng va Ranges 1a cac mon hoc. Pé mé ta
cac mon hoc can hoc trude dé cung cap di kién
thirc cho mén hoc sau, quan hé tién quyét duoc
st dung. Cac mon hoc Pai cuong co thé 13 mon
tién quyét cia mon Co sd va cac mon Co so s&

Ta | & | | 3e

v - owl:toiObjectProperty

Asserted ~|  Domains (intersection)

ChuyenMganhDaoTao

Fanges (intersection)

MonHoc

(a)

la cac mdén hoc tién quyét cua cac mon hoc
Chuyén nganh. Hinh 4(b) trinh bay céc thiét 1ap
cho quan hé Tién Quyét.

Véi thong tin mon hoc nay cé thé hoc song
hanh cung mon hoc khac, quan hé song hanh
duoc thiét 1ap. Pé thé hién cac mon hoc thudc
mot nhom Ty chon nhét dinh, quan hé thay thé
dugc dua ra. Hinh 5(a) va 5(b) mo ta cac thong
tin dugc gan cho quan h¢ song hanh va thay
thé.

=S|

V- I owlitopObjectProperty

Ascerted - Domains (intersection)

MeonHeoc

Ranges (intersection)

MonHoc

(b)

Hinh 4: Cac thiét 1ap cho quan hé Hoc va quan hé Tién Quyét.

Object property hier [Z] [I]1 = @] [¥] § Domains and ranges: SongHanh
T: =|- M Asserted v Domains (intersection)

MonHoc

V- owltopObjectProperty
: Hoc

MonHec

(a)

Object property hier [Z][1] = @] [X] § Domains and ranges: ThayThe
=

L 2

Asserted *|  Domains (intersection)

MonHec

whtopObjectProperty

Ranges (intersection)

MonHoc

(b)

Hinh 5: Cac thiét 1ap cho quan hé song hanh va quan hé thay thé

Do mdi mon hoc ¢6 cac thudc tinh va co
quan hé vé&i cac mon hoc khac nén thong tin vé
mdi mén hoc c6 thém thong tin vé quan hé voi
cac mon hoc khéc. Hinh 6(a) thé hién cac thudc
tinh va quan hé cua mén hoc Lap trinh

Winforms: VB.NET/C#NET. Hinh 6(b) thé
hién quan hé Song Hanh cua cic mon Tiéng
Anh lién quan dén 4 k¥ nang (nghe, noi, doc,
viét). Hinh 6(c) md ta cac mon hoc tu chon
trong nhoém Gido duc Thé duc so cap.
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= 4 C5 414 — hitp://www.semanticweb.org/fptshep/ontc

Property assertions: CS 414

Object property assertions
M TienQuyet C5_211
M TienQuyet 15_301

Data property assertions
EETenMon “Lap Trinh Winforms: VB.NET / C#.NET"
S ThucHanh "c6”
B SoTinChi 3
B BatBuoc "cé”
B NamThu 4
B LinhVuc “Lap Trinh™

(a)

= & ENG_116 — http://www.semantic

Property assertions: ENG_116

Object property assertions
BN SongHanh ENG_118
BN SongHanh ENG_119
B SongHanh ENG_117

Property aszertions: E5_224

Ohject property assertions
BN ThayThe ES_229
¥ ThayThe ES_221
BN ThayThe ES_222
M ThayThe ES_223
BN ThayThe ES_226

Data property assertions
BN TenMon "Reading - Level 1"
B SoTinChi 1
B LinhVuc "Mgoai Ngi”
B BatBuoc "khéng™
B NamThu 1
Bl ThucHanh “khéng™

(b) (©)

Data property assertions
B BatBuoc "khéng”
m SoTinChi 1
B LinhVuc "Gido Duc Thé Chit So Cap™
B 5oTinChi "Béng Ban Co Ban™

Hinh 6: Cac thudc tinh va quan hé cho mén hoc CS 414, ENG 116 va ES 224,

Quan hé Hoc dugc dung nhiéu nhat trong
ontology do thé hién cac mén hoc thudc mot
chuyén nganh dao tao. Hinh 7 thé hién quan hé
Hoc cua chuyén nganh Big Data & Machine
Learning Khoa 27 véi cac mon hoc.

= & BigData_ML_27 — http:/fwww.
Data_ML 27

Property assertions: Big

Ohbject property assertions
M Hoc DS_441
M Hoc ENG_166
M Hoc DTE_201
B Hoc PHI_161
M Hoc ENG_118
B Hoc MTH_102
M Hoc ENG_219
M Hoc DTE-IT_152
M Hoc C5_417
M Hoc D5_321
M Hoc CS_316

Hinh 7: Céc quan hé Hoc thiét 1ap cho chuyén nganh
Big Data & Machine Learning Khoa 27.

Chung ta c6 thé xem dugc thong tin thong
ké vé céac dir liéu da nhap vao ontology. Hinh
8(a) va 8(b) mo ta cac thude do vé thong tin co
trong ontology. Hinh 8(a) cho thiy s 16p 14 6,
sb quan hé gitra cac 16p d6i twong 1a 4, sb thudce
tinh cta 16p d6i tuong 1a 12, va sb ca thé nhap
vao 6 16p 1a 145. S6 luong dir liéu nhap vao cho
cac thudc tinh cila c4 thé 1a 1441. Hinh 8(b) mo
ta s6 luong ca thé dugc nhap vao cac 16p la
145, sb lugng gid tri cua thudc tinh gan cho cé
thé 1a 821, va sé luong quan hé thiét lap gitta
cac 16p d6i tuong 13 249.

Tuy vao nhu cau quan 1y cia timg trudng dai
hoc, cac thong tin duoc truy van, suy dién, hay
trinh bay tryc quan ¢ dang do thi cdy dé giup
ngudi ding c6 nhiéu thong tin hitu ich phuc vu
cho viéc ra quyét dinh dao tao.

SR 4l Individual axioms
Metrics
Axiom 1411 Classhssertion 145
Logical axiom count 1274 ObjectPropertyfissertion 249
Declaration axioms count 167 i
Class count 6 DataPropertyfssertion 821
Object property count 4
Data property count 12
Individual count 145
Samelndividual 31
Class axioms
SubClassOf 4

(a)

(b)

Hinh 8: (a) Gia tri ctia cac thudce do chinh ctia ontology va (b) s6 lwong ca thé, s6 lugng gia tri ctia thudc tinh,
s0 lugng quan hé dugc nhap vao ontology.
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3.4. Truy vin dit ligu

Céac truy van gitp tim kiém chinh xac cac
thong tin quan tdm. Cac truy van hoat dong
theo co ché sau: Tim cac thong tin mo ta d6i
tuong (thudc tinh va quan hé) théa man cac yéu
cdu trong truy van. Dya vao quan hé giita cac
dbi tuong, hé thong suy dién trong ontology s&
sinh ra thém cac thong tin mé ta méi cho ddi
tuong. Két qua truy van gdm thong tin mé ta
ban dau va thong tin dugc suy dién ra tur
ontology.

Dudi day 1a mot s tinh hudng thuong gip
trong viéc ra quyét dinh dao tao.

Query (class expression)

MonHoc and SeTinChi value 4

Query (class expression)

MonHoc and LinhVuc value "Lap Trinh"

Tinh huong I1: Tim cac mén hoc c6 4 tin chi
dé giam sb tin chi cho phu hop. Hinh 9(a) thé
hién két qua tim kiém. Truy van 1 dugc viét
nhu sau: MonHoc and SoTinChi value 4.

Tinh huéng 2: Kiém tra cac mon da co trong
linh vyc Lap trinh dé bd sung thém modt mon
hoc. Hinh 9(b) thé hién két qua tim kiém. Truy
van 2 duge viét nhu sau: MonHoc and LinhVuc
value "Lap Trinh".

Tinh huong 3: Dé kiém tra tinh ké thira giira
cac mon hoc, tim cac mén hoc c¢6 moén tién
quyét. Hinh 9(c) thé hién két qua tim kiém.
Truy van 3 c¢6 dang: MonHoc and TienQuyet
some MonHoc.

Query (class expression)

MonHoc and TienQuyet some MonHoc

Execute | | Add to ontology

Execute| | Add to ontology

Execute | | Add to ontology

Query results

Query results

@®CR 424

Instances (4 of 4) ®cs 211

$cs 21 ®cs3n

s 311 ®cs.366

N ®cs 414

&$ MTH_104 s 466

& 5TA 285 @ 15381
(@)

Instances (7 of 7)

Query results
Instances (12 of 12)
@R 424
&cs 302
$cs 311
#5353
®cs a0
$cs a1
$os a7
a5 A20

(©)

Hinh 9: Két qua ciia Truy van 1, Truy van 2, Truy van 3.

3.5. Trinh bay trwe quan dir ligu ¢ dang do thi
cay

Viéc trinh bay dit liéu truc quan ¢ dang dd
thi cay gitp cho ngudi quan 1y ¢6 cai nhin tong
thé vé cac dit liéu can quan tam. Pdc biét cac
quan hé va cic thong tin duoc suy dién s& dugc
thé hién truc quan, rd rang, d& hiéu. Pay 1a uwu
diém ndi tréi nhit cta ontology. Dudi day la
mot sd vi du vé cac yéu cau trinh bay truc quan
dir li€u trong quan 1y khung chuong trinh.

Yéu cau 1: Xem cac 16p con va mdi quan hé
gitra cac 1op con trong toan ontology. Hinh 10
thé hién két qua cua Yéu cau 1. Cac duong mau
do 1a thong tin do hé théng suy dién do c6 mot
s6 mon hoc 1a mén hoc tién quyét hodc mo6n hoc
song hanh hoic mon hoc thay thé cho cac mon
hoc khac. Chuing c¢6 thé xem thong tin chi tiét vé
cac quan hé trén dd thi khi chi chudt trai vao céac
vong tron thé hién lién két. Thong tin chi tiét
duoc hién thi trong hinh chit nhat nén do.
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ChuyenNganhDaoT
go —
7 % —

E e~

. =7~ N —

e o LR
) t i -
CoSo | ChuyenNganh J

Hinh 10: Két qua ctia Yéu cau 1.

Yéu cau 2: Xem c4c chuyén nganh dang dao
tao. Hinh 11 thé hién két qua cua Yéu cau 2.
Chung c6 thé xem thong tin chi tiét vé timg

chuyén nganh trén d6 thi khi chi chudt trai vao
tén chuyén nganh.

Fa | # TriTueNhanTao_2 # CNPM 25
# BigData_ML_27 7

//
# cNPM 24 e
= - b P * @ CNPM_26

"-.I‘l / iy —
& KT Mang 26 | — *® ChuyenNganhDaaT o * & CNPM_27
ao

_..r--"""‘ T 7 N, h b
# KH_Dulieu 27 A / Y # KH_MayTinh_27

T - //-- ‘-__K T -
§ MenghT_TT_27 / # HT_ThongTinKinh

* ¢ Game_Media 27 Te 24
& MangMT_TT_26

Hinh 11: Két qua cia Yéu ciu 2.

~

Yéu cau 3: Xem cac moén hoc thudc nhom
Co so. Hinh 12 thé hién két qua cua Yéu cau 3.

chut trai vai so hi€éu mon hoc dé ra cac thong
bé xem thong tin chi tiét tng mon co6 thé chi

tin chi tiét nhu phan thong tin trong hinh chir
nhat nén vang.

— ¥ g ART 313 Y ¢ 15_301 |"*‘. cs_211 ‘ cs_21
& MonHoc 5 = P

_ # STA 7 / .

- / /

URE:

151 P Data property assertions:

3 P - ©5_211 TanMon "Lép Trinh Cor S&°
. CS_314 | / - ©5_211 ThucHanh "cd"

> [ 4 A= e

g osE 347 | \ A / - -

. ~ 1 )

f2thucon#CS_211

€5_211 BatBuac 8"

" ©5_211 LinkVue "Lap Trink®
- () C8_211 SoTinChi 4
_ ¢ MT}:I:?m Y cr !
-Q csae | =
— _ Jlto CR_210 l
=
- R ) # STA 285 _
& DS 347 P ~ — "¢ cs_22
) ——
# CR_100 S

L |

L ['0 cs_an ] ']E'Q Cs_a03 ]
| . [7# cs s -
& MTH 341 | \ |
= - ¢ cs au7
& MTH_ 383 \ ¢ SE 213
T @ MTH 254

Hinh 12: Két qua ctia Yéu cau 3.

Chung ta c6 thé xem cac mon tién quyét &

Hinh 13 thé hién cac mon tién quyét cia moén
cac duong ndi ra mau do tor mon hoc dang xem.

CS 414,
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* ¢ Is_301
:

-

A
*@ cs 414

Hinh 13: Cac mén hoc tién quyét cia mén Chuyén nganh c6 ma mon CS_414.

Yéu cdu 4: Xem cac mon hoc chung & céac
chuyén nganh hoc dé sap xép sé luong 16p hoc
chung cho cic chuyén nganh. Hinh 14 thé hién
két qua cac moén hoc chung (phan cac duong

Il
# MTH250 M=~
Facowe ||
.

-
={ * %7y evr 205

—{ & Game_Mediazr ==

ChuyenNganhDaoT

i ao
iviviy] AL =

mau d6 cat nhau) ctia hai chuyén nganh Thiét
ké Game & Media va Big Data & Machine
Learning.

- m * ¢ ART_313 .
———== —
S——— N

Hinh 14: Cac mén hoc chung trong hai chuyén nganh Thiét ké Game & Media va Big Data & Machine Learning.

3.6. Suy dién théng tin tiv div liéu

Do ontology biéu dién cic thong tin mo ta
vé d6i tuong nén viéc suy dién thong tin tir
ontology hoat dong theo hai co ché sau:
Nguyén tic ké thira (Néu mot dbi twong 1a
thanh vién hodc 16p con thi dbi twong dugc ké
thira moi thong tin mo ta cua 16p cha) va tinh
chat bic cau (néu x 1a thanh vién hay 16p con
cua l6p y va y 1a 16p con cua 16p z thi x 1a thanh
vién hay 16p con cua 16p z).

Viéc dién giai théng tin thuong thé hién
trong phan két qua cua truy vin. Sau khi hé

thong dua ra két qua tim kiém s& 1y giai vi sao
dua ra két qua do. Vi du, thyc hién truy van
sau: MonHoc and SoTinChi value 3. Két qua
hién ra nhu Hinh 15(a). Chung ta bAm vao phan
diu chdm hoi mau tim dé xem cac giai thich vé
phan suy dién da dung trong truy van. Két qua
giai thich suy dién s& hién ra nhu trong Hinh
15(b). Bé c6 thong tin chi tiét hon, chung ta lai
bdm vao déu chdm hoi phia sau mdi cau giai
thich c6 trong Hinh 15(b).
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Query (class expression)

MonHoc and SoTinChi value 3

Execute| | Add to ontology

Query results

Instances (104 of 104y
@ ART 313
@ ART 414
®cHE 101
& com_i01
& com_102
#®cr210

(a)

4 Explanation for ART_313 Type MenHoc and (SoTinChi value 3) x
®: Show regular justifications & All justifications
Show laconic justifications. Limit justifications to
Explanation 1 Display laconic explanation
Explanation for: ART_313 Type ManHoc and (SoTinChi value 3)
SoTinChi Domain MenHoc
Game_Media_27 Hoc ART_313 ALL
Game_Media_27 Hoc MTH_254 )
MTH_234 ScTinChi 2
Functional: Hoc ALL

Hinh 15: (a) Chon ddu chim hoi sau mén hoc ART_313 dé nhan duoc giai thich, (b) Giai thich ngén gon viée suy dién
cua hé thong dé tim ra mén hoc ART 313.

Pé xem thong tin suy dién ngin gon, chiing
ta co thé vao phan biéu dién truc quan trén d6
thi cdy bang cach chi chudt vao cac dudng ndi
mau do/vang thé hién quan hé giita cic mon
hoc hodc quan hé gitra Chuyén nganh dao tao
va Mén hoc. Hinh 16 thé hién mot dién giai
ngin gon viéc suy dién trén do thi cay.

*¢ cs_414
Sy

1 p AN

Hinh 16: BPuong d6 c¢6 mii tén la chi sy suy dién thong
tin cia moén CS_414. Thong tin chi tict tao ra sy suy dién
la do mén CS_414 c¢6 mon tién quyet la méon CS_211.

4. Két luin

Trong bai béo ndy, chung t6i d& xuit mot cau
triic ontology thich hop cho viéc luu trit va khai
thac thong tin hd trg cho viéc ra cac quyét dinh
vé dao tao cho cac truong dai hoc ¢ Viét Nam.
Céu tric ontology dé xuat c6 mot sd lwong nho
cac 10p ddi twong, chira day du cac thudc tinh
quan trong cho ting 16p dbi twong, va thiét 1ap
cac quan hé thiét yéu gitra cac 16p ddi tuong.
Céc thuc nghiém duogc lam trén bd dir li¢u vé
cac khung chuong trinh ctia Truong Khoa hoc
May tinh, Truong Pai hoc Duy Tan, Da Nang.
Viéc khai thac thong tin trén Protégé cho thiy
viéc tim kiém, suy dién théng tin trén DL query
va viéc biéu dién thong tin trén do thi hinh cay
cho phép nguoi ra quyét dinh c6 nhiéu thong tin

hon, nhiéu cach tiép can thong tin hon dé dua ra
cac quyét dinh nhanh chong va chinh xac.

Trong thoi gian tdi, chung toi s€ nghién ctru va
mo rong ontology dé luu trit ndi dung cac mén hoc
trong cac khung chuong trinh dya vao dé cuong
mon hoc dé theo ddi sy nang dan kién thic va tim

ra sy giao thoa vé ndi dung ctia cac mon hoc.
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