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MATHIS - HE THONG HO TRQ TAO CHU THIiCH VA TiM KIEM
TAI LIEU KHOA HQC

MATHIS — SUPPORT SYSTEM FOR ANNOTATION MAKING AND SEARCH
ENGINE ON SCIENCE DOCUMENTS

Lé Thanh Nhédn V6 Trung Hiing, Cao Xudn Tudn,
Dai hoc Nice Sophia — Antipolis Hoang Thi My L¢

Pai hoc Pa Nc?ng

TOM TAT

Trong bai bdo nay chung tai gi¢i thiéu nhirng két qua nghién clru buédc dau trong dy an
Mathis. Day la dy an hop tac nghién cru gitka Nhém nghién clru KEWI clia Bai hoc Nice —
Sophia Antipolis va Trung tam DATIC cta Trwéng Dai hoc Bach khoa — Dai hoc Ba Nang. Muc
tiéu chinh cGa dy an la nham biéu dién, quan ly va tim kiém cac cong thirc toan hoc trén moi
trwdng web. Noi dung ciia dw an bao gdm viéc nghién ctru d& xuét cac mé hinh phu hop, phat
trién cac bo cong cu dé soan thdo cong thirc, soan thdo chu thich va tim kiém cac coéng thirc
toan hoc trén cac tai liéu khoa hoc, dac biét la trén mai trwdng web. Chung téi da dé xuat mo
hinh tdng quat cho hé théng Mathis. Hé thdng nay hoat ddng dwa trén nén tang cac ng dung
dwoc hd tro bdi td chirc W3S va cac (rng dung phat trién trong dw an gébm bd quan ly cac chu
thich, kho di liéu cac van ban khoa hoc va mét bd tim kiém (Search Engine).

ABSTRACT

In this paper, we present initial research results in the project Mathis (Mathematic
Information web Services). This is a collaborative research project between researchers of
KEWI Team (Laboratoire d'Informatique, Signaux, et Systémes de Sophia-Antipolis (I13S) /
Equipe KEWI, Université de Nice Sophia-Antipolis) and DATIC (Danang Applied of Technology
of Information and Communication Center) and Danang University of Technology). The main
objective of the project is to perform, manage and search for mathematical formulas on the web
environment. The content of the project involves research to propose a suitable model and the
development of tools for formula and annotation editing, mathematical formulas searching on
the science documents, especially on the web environment. We have proposed a general model
for the Mathis system. This system works on the basis of the applications supported by the W3S
Organization and the applications developed from this project include tools for management of
annotations, databases of scientific documents and a search engine system.

1. Giéi thiéu

Trong nhiing nim gan diy, cing voi sy phat trién manh mé ciia mang Internet va
cong nghé Web 1a su bung nd thong tin s6. S6 luong nguoi sir dung va luong thong tin
san sinh ra trén mang Internet gia ting rit nhanh va chung ta c6 thé tim thdy moi thong
tin can thiét khi c6 nhu cau. Dac biét, lugng thong tin lién quan dén khoa hoc, phuc vu
hoc tap, nghién ctru ciing gia ting nhanh chéng va phong phu vé linh vuc.

Theo théng ké ctia Internet World Stats (http:/Avww.internetworldstats.com/stats.htm) thi
s6 luong va ti 18 gia ting nguoi st dung Internet trong nhitng nim qua nhu sau:
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S6 ngwoi dung Internet % dan sé e
Kh di Mdrc tang Ti 16
u vire 12/2000 12/2009 Ung | 5000-2009 | '€
Internet

Chau Phi 4514400 | 86,217,900 87% | 18098% | 4.8%
Chau A 114,304,000 | 764,435,900 20.1 % 568.8 % | 42.4 %
Chau Au 105,096,093 | 425.773,571 53.0 % 305.1 % | 23.6 %
Trung Béng 3,284,800 | 58,309,546 288% | 16751% | 3.2%
BAc My 108,096,800 | 259.561,000 76.2 % 1401 % | 14.4 %
My La-tinh 18,068,919 | 186,922,050 31.9 % 934.5% | 10.4 %
Chau Pai Dvong | 7,620480 | 21,110,490 60.8 % 177.0% | 1.2%
Téng cong | 360,985,492 | 1,802,330,457 26.6 % 399.3 % 100;;(’)

Viéc khai thac hiéu qua céc tai liéu khoa hoc trén Web c6 y nghia quan trong
trong khoa hoc va kinh té vi n6 gop phan dang ké vao viéc cai thién qua trinh hoc tap va
nghién ctru. Theo s6 lidu théng ké, khi thuc hién hoc tap va nghién ctru thi con nguoi da
chi phi khoang 90% thoi gian cho cong tac tim kiém, phan tich va tong hop cac tai liéu
hién co.

Hién nay, da c6 nhiéu cong cu cho phép soan thao va quan Iy cac cong thirc toan
hoc nhung viée tim kiém n6 con gip nhiéu kho khan. Dé tim kiém mot cong thirc toan
hoc, ching ta can c6 mot co ché théng nhat d& mé ta, luu trir va tim kiém theo ngir
nghia tuong tng véi cong thue do.

Trong bao cdo nay, chung toi gidi thiéu nhitng két qua nghién ctru trong khudn
kho dy 4n hop tac giita Trung tim Ung dung Cong nghé Thong tin va Truyén thong
(DATIC) ctia Pai hoc Pa Nang véi Nhom Nghién cau KEWI thudc Trung tam I3S
(Laboratoire d'Informatique, Signaux et Systémes de Sophia-Antipolis) — Cong hoa
Phép lién quan dén viéc dic ta va tim kiém cac cong thirc toan hoc trong céc tai liéu
khoa hoc trén moi trudng Internet.

2. Dy 4an hop tiac nghién ciru MATHIS

Y tuéng ciia dy an 1a dé xuat mot mo hinh phi hop véi cac tiéu chuan hién hanh
va cho phép chiing ta c6 thé mé hinh hoa, luu trit va tim kiém thuan lgi cac cong thirc
toan trén cac tai liéu, dac biét la trén cac tai li¢u khoa hoc.

Co sé cua du an dua trén nén tang d c6 dé hd tro quan 1y cac cong thic toan
hoc trén méi trudng web gom:

— MathML: mét ti€u chuan dya trén nén tang XML dé quan 1y cac cong thirc toan
hoc dugc dé xuat bdi W3C. MathML (viét tat cua Mathematical Markup

Language - Ngon ngit Panh diu Toan hoc) cho phép dic ta va cach thic luu trix
ca cau truc lan ndi dung cua cac cong thirc toan hoc. Ngoai ra, MathML con
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cung cap phuong thirc trao doi thong tin toan hoc trén may tinh (dé hién thi ciing
nhu dé tinh toan) va hién thi cac tai liéu toan hoc trén World Wide Web [3].
OpenMath: 13 mot ngdn ngir danh diu dé mo ta y nghia ciia cong thirc toan hoc.
Mit khac, n6 ¢6 thé duge st dung dé bd sung cho MathML, mét tiéu chuén chu
yéu tap trung vao trinh by ndi dung ciia cac cong thirc, nhim bd sung thong tin
ngit nghia ctia cong thirc. OpenMath c6 thé dugc méa hoa trong XML hodc trong
mot dinh dang nhi phan. OpenMath da dugc phat trién nham phuc vu cho viéc
trao ddi dir liéu giita cac img dung khac nhau [1].

MathNotes: nham muc dich cai thién méi trudng hop tac trén web bang cach
tao cac chu thich trong tai liéu va luu trir kém theo cong thirc toan hoc, hodc trén
may cuc bg hodc trén mdt may chu. Méi trudng dugc cung cép boi Annotea la
moi truong tiéu chuin va co kha ning mé rong theo yéu cau ngudi dung, va
dugc thiét ké dé tich hop véi cac tiéu chuan W3C khac. Annotea chil yéu dua
trén cac ngodn ngit RDF/RDFS trong d6 str dung cac mau dai dién cho cac chi
thich va XPointer dé lién két cac phén cua mdt chu thich trong tai li¢u [4].

Muc dich cua dy an 1a két n61 cac hudng nghién clru trén va phat trién bai toan

theo mogt s6 hudng mai, cu thé la:

Xay dung mot ontology tham khao cho céc linh vuc toan hoc, hinh anh cua
UMLS (Unified Medical Language System), cho linh vuc y té va GO (Gene
Ontology) nham dic ta va luu trit cac bd gen. Ontology ndy sé& tich hop vao Gng
dung nhu cac bo suu tap truyén thdng co chira cac cong thirc toan (nhu SO tay
Toan Churc nang cua Abramowitz).

Nhing céc d6i tugng OpenMath trong mot mé hinh ngir nghia chung dé cho
phép dua vao tai khoan ngtr nghia cua cac cong thic khoa hoc trong cac chu
thich va xac dinh cac nguén tai li€u khoa hoc.

Xay duyng va thuc hién cac cong cu nhu soan thdo va chu thich cho cac cong
thtrc, cong cu tim kiém nglr nghia cho cac tai li€u toan hoc (bai bao, hudng
dan,...). Hd tro cho ca viéc soan thao vin ban va biéu dién nglr nghia cua cong
thtrc.

Muc tiéu du an Mathis, trudc hét 1a phat trién cac cong cu hd trg va phan mém

dé soan thao cac chu thich va tim kiém theo ngir nghia trén céc tai liéu toan hoc/khoa

hoc trén mdi truong web va tiép dén 1a thir nghiém nhitng cong cu nay trong cac linh

vuc E-learning va céc tai liéu khoa hoc.

Mathis s& ké thira cac két qua nghién ctru tur cac du an W3S, dac biét 1a céac két

qua nghién cuu v€ nglr nghia cia cong thirc trong cac chu thich va tai li¢u khoa hoc.

Nhitng cong cu nay s& duogc thiét ké da ngdn ngir (Viét, Phap, Anh) va hd trg cho nhiéu

hé diéu hanh/ngdn ngir lap trinh dé phi hop voi cac loai nguoi ding khac nhau.
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3. Noi dung dé xuat

Dy 4n Mathis nham dén viéc phat trién mot b cong cu dé cha thich va tim kiém

cac tai liéu khoa hoc trén web. Chung t6i dé xudt 3 bo cong cu chinh sau:

Bé soan thdo cong thire Mathis: mot trinh soan thao cong thiic toan hoc dé tao ra
va xuét ban cac cong thuc toan hoc truc tuyén, duoc goi l1a “eFormula" duoc
phat trién trén co so cua OpenMath/MathML, két hop voi phong céach trinh bay
theo kiéu web. Cac mau cong thiic nay dugc gan kém chu thich nhim mo ta ngir
nghia lién quan dén linh vyc toan hoc.

B¢ tao chu thich Mathis: tao ra mét chu thich dinh kém cong thirc hodc tai licu
khoa hoc. Cong cu nay cho phép chiing ta tao cac dbi tuong goi 1a "eNote", nd s&
duoc luu trir trén may tinh cuc bd hodc trén mdt may chu chia sé. Mot eNote co
thé duoc tao ra tir mot bo soan thao eNoter.

B¢ tim kiém Mathis: Mot cong cu tim kiém khai thac ngit nghia cua eNote dugc
luu trit cuc bo hoac trén mot may chi, mot co ché suy luan cu thé dé cung cép
cau tra 161 cho ngudi dung [5]. Viée tich hop bo tim kiém Mathis vao cac cong
cu tim kiém trén thi truong nhu Google, Yahoo,... c6 thé s& duoc xem xét dén
trong qué trinh phat trién.

Nhiing phat trién nay s€é dugc thuc hién sau khi nghién ctru dé xudt mot s6 moéd

hinh va thuc hién mot s nghién ciru Iy thuyét trong bdi canh ciia du an W3S, cu thé:

Pinh nghia mt mo6 hinh chinh thitc cho eFormula duya chu yéu vao OpenMath
va MathML;

Nghién ctru vé mot mé hinh téng quat dé mé ta mbi quan hé giita mot dbi twong
toan hoc eFormula va khai niém toan hoc trong mot ontology duoc xay dung
trong ngén ngtt OWL (Web Ontology Language) [2]. M6 hinh nay nén dan dén
mot co ché biéu dién va 1y luan lai (hybrid logic) dé bién soan hai loai ngit
nghia: nglt nghia cia linh vuc toan hoc va ngit nghia cta cong thirc;

Cudi cung, can tién hanh cac nghién ctru vé kha nang tich hop va vai trd caa viée
luu trilr va tim kiém céc cong thue todn trong cac ting dung khac nhu eLearning
(dao tao truc tuyén) va eCollaboration (moi truong cong tac trén mang) [6].

beé giai quyéet cac van de trén, chiing toi d¢ xuat trude hét mot mo hinh tong quat

cua h¢ thong nhu sau:
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Hé théng nay hoat dong dua trén nén tang cac ung dung dugc hd trg boi t chie
W3S va cac tmg dung phat trién trong du 4n gdbm bo quéan 1y cac chu thich, kho dir ligu
cac van ban khoa hoc va mot bo tim kiém (Search Engine). Tat ca cac ing dung nay déu
luu trir trén cac may chii cia hé thong va twong tac v6i nhau dua trén nén tang HTTP.
Heé thdng lam viéc trén moi trudng Internet va da ngit [7].

bé phuc vu cho viéc tim kiém céc cong thure, chung t61 dé xuét mé hinh khoi tao
va quan 1y céac chu thich nhu sau:
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Hinh 2. Hé thong chii thich Mathis
Hé théng chd thich trude hét duge tao ra boi nguoi s dung thong qua bd soan
thao chu thich va to chtrc luu trir dinh kém theo cong thic. Ca chi thich va cong thirc
dugc luu trit dudi dang ontology [4] va co thé dugc xir 1y, tim kiém thong qua cic may
chu cua W3S.
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Figure 3. Mathis Search Engine
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bé phuc vu cho viéc tim kiém cac cong thtrc toan hoc, trudce hét ta phai c6 cac
may chu co6 luu trir cac tai liéu khoa hoc chira cac cong thire toan Iuu trir theo dinh dang
qui udc cua Mathis va dugc ho tro boi cac may chua dich vu W3S, va cudi cung ching ta
phat trién mot bo tim kiém (Mathis search) dé phuc vu tim kiém tai liéu theo yéu cau
nguoi dung.

4. Két luan

Nhu cau tim kiém céc cong thirc toan hoc trén mdi trudong web 1a rat 16n nhung
hién nay chua c6 hé thong nao dap ung, ké ca cac nha cung cip dich vu ndi tiéng nhur
google, yahoo, Microsoft,... Viéc nghién ciru cac giai phap dé hd trg soan thao, luu trir
va tim kiém cac cong thirc toan hoc trén méi trudng web 14 rat can thiét va co ¥ nghi cao
ca vé miat hoc thuat 13n thyc tién.

Pai hoc ba Nazlng va Pai hoc Nice — Sophia Antipolis da thanh 1ap NiceCampus
nhim thac day cac hoat dong hop tac giita 2 Pai hoc, hai bén da phdi hop t chirc dao
tao & trinh d6 thac si cho 5 chuyén nganh (Khoa hoc méy tinh, Quan Iy ngudn nudc, Hé
théng nhing va Pién tir, Quan tri kinh doanh va E-Tourique) va trién khai mot sd du an
hop tac nghién ctru chung. Dy an Mathis 1a mét trong nhitng du an nghién ctru chung
nam trong khuon kho hop tac ndy va gop phan ting cudng hop tac giira cac nha khoa
hoc, trao ddi nghién ctru sinh va nang cao chat luong dao tao thac si cho nganh Khoa
hoc may tinh.

Déi v6i dy 4n Mathis, hai bén da bude dau dé xuit duge mo hinh téng quan cua hé
thong va bét dau bét tay vao nghién ciru cac dic ta va phat trién cac cong cu. Theo ké hoach
du kién, s& ¢6 2 nghién ctru sinh va 6 hoc vién cao hoc tham gia thyc hi¢n dy an nay.
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