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TOM TAT— Myc tiéu cia bai viét la dé xudt md hinh méi cho phép quan Iy tap di lidu Ién phi cau tric, ton tai dudi dang cac tap tin
van ban, bang tinh. M6 hinh dé xudt dira trén mét tdp cac cong nghé nguon mo cia Big Data theo hudng tich hop dich v va chudn hoa
dir lieu noi két, bao gom : (1) HDFS (Hadoop Distributed File System) cia Hadoop dung trong quan Iy tdp tin, (2) Lucene dé ldp chi
muc nghich ddo (Inverted Index) cho vin ban tieng Viet, Apache Solr hé tro co ché quan 1y chi muc nghich dao, tim kiém todn van va
Mt so chike ndng tim kiém nang cao va (3) B4 truc quan hda di lidu dira trén Banana. Két qua thuc nghiém duroc thuc hién trén tap diz
liéu tat ca cac bai bao khoa hoc ding trén Tap chi Khoa hoc trueong Pai hoc Can Tho tir ndm 2011 dén 2015,

Tir khéa— Big Data, Distributed File System, Inverted Index, Full-text Search, Solr, Lucene.
I. GIOI THIEU

Tim kiém va truc quan hoa di liéu phi cAu tric 1a mot trong cac nhu cAu thiét thuc va duoc danh gia nhu mot
trong cac chia khéa chinh hd tro cac td chie ra quyét dinh. Nhu cdu tra 16i cac cAu hoi phtrc tap ngoai pham vi ciia cac
truy van SQL phé bién cha yéu dugc thuc hién tha cong hoac dua trén cac phong doan cia cac nha hoach dinh — cac
phong doan nay thuong khong dua trén mot nén tang cia mot tap dir liéu ddy du. Dé ra mot quyét dinh ngin, nhan vién
tong hop can phai doc lai hang ngan, tham chi vai chuc ngan vin ban dé truy van cac thong tin can thiét bay 1a mot
cong viée thuong khong duge thuc hién mét cach thiu d4o trong moi truong lam viéc vin phong. Truy van dir liéu phi
cau trac dya trén cac ky thuat Big Data, do vdy, tr¢ thanh mot phuong tién hitu hi€u giai quyét cac kho khan da néu.
Tuy nhién, khong nhiéu nghién ctru vé viéc phat trién cic nén tang nay tai Viét Nam, dic biét cho ngon ngir tiéng Viét.

Trong nghién ctru nay ching t6i mong mudn tim kiém mot mod hinh méi va hoan chinh nham cac muc tiéu
sau: (1) quan ly dugc mot tp van ban 1on, cho phép dé dang truy luc khi can thiét, (2) hd tro co ché tim kiém tryuc
tuyén va toan vin trén tap dur lidu tiéng Viét V01 cac toan tur Bool va (3) truc quan hoa két qua tim klem va tuong thich
v6i da dang thiét bi hién thi. Giai phap nay, néu dugc xay dung s& cho phép dé dang quan ly va truy vén rat nhidu cau
héi lién quan dén diéu hanh ma cac nha quan tri cdn biét, vuot qua dugc cac han ché vé su thiéu hyt thong tin. Dir liéu
16n (Blg data) 1a cong nghé uu tién dugc lya chon do sy phu hop vé tiéu chi va didc biét, mot hé sinh thai phong pht
nguodn mo co san. Vé 1y thuyet dir liéu 16n 1a thuét ngir dung d& moé ta cac bo dir liéu co kich thudce rat 16n, kha ning
phét trién nhanh nhung rat kho thu thap, Iuu trir, quan 1y va phan tich v6i cac cong cu thong ké hay tng dung co so dir
lidu truyén thong. Céac ddc trung co ban cua Big Data duoc thé hién qua thuat ngit 5V (Volume, Velocity, Variety,
Veracity, Value) [3].

Céc thanh phan chinh yéu cta mé hinh dé xuat dua trén 3 nhom cong nghé sau: (1) HDFS — dich vu quan ly
tap tin cia Hadoop, (2) Lucene/Solr — dlCh vu cung cip chi muc héa va tim kiém toan vin truc tuyén va (3) Banana [2]
— bo cong cu truc quan hoa dya trén nén tang Kibana [15]. Mot trong cac thuan lgi co ban 1a cac nghién ctru vé ngon
ngl tleng Viét da duoc thuc hién rat thiu dao va cac thu vién phan tich tir vyng nhu VNTokenizer da dugc phat trién
boi Lé Hong Phuong [10]. Pic biét, Cao Manh Pat [4] da phat trién mot bo phan tich tir vung VnAnalyzer dua trén
VNTokenizer va tuong thich véi Apache Lucene. Thu vién nay dugc ching t6i uu tién lwa chon do sy phu hop véi giai
phap Apache Solr [11]. Nhu vay, c6 thé néi, cac thanh t6 quan trong nhét dé phat trién mo hinh theo dé xuit di ton tai,
vén dé tiép theo 1a dé xudt cach thuc bét tay gitra chung dé dat muyc tiéu nghién ctru.

Tap dir liéu tat ca cac bai bao khoa hoc dang trén Tap chi Khoa hoc Pai hoc Can Tho duoc sir dung dé kiém
tra van hanh cia mé hinh dé xuit. Trong d6, cac ndi dung cu thé lién quan dén hoat dong nghién ciru khoa hoc tai
truong Pai hoc Can Tho duoc tim kiém duya trén cac cau hoi truy véan khac nhau. Trén thyc té, tap dir liéu nay co thé
md rong khong gidi han dé tra 101 cac cau hoi rong hon vé hoat dong nghién clru cla truong Pai hoc Can Tho.

Bai bio duoc cdu tric nhu sau: ching t6i s& diém qua cic cong trinh nghién ciru lién quan & Phan 2. Trong
Phan 3, ching t6i giéi thiéu md hinh quan 1y dé xudt tim kiém tai liéu va tryc quan hoa két qua thong ké trén nén
Hadoop va Lucene/Solr. Phan 4 chung t6i sé& trinh bay mot s6 két qua dat dwoc dwa trén mé hinh da dé xuat trong Phan
3, tmg dung mé hinh dé xuét trén tap dit liéu Tap chi khoa hoc Pai hoc Can Tho. Cudi cung, chung t6i dua ra két luan
vé két qua nghién ctru cia mo hinh da d& xuit.

II. NGHIEN CU'U LIEN QUAN

Trén thyc té, md hinh chiing t6i dé xudt khong qua mai trén thé gidi. Cac nghién ctru tich hop giita Hadoop va
Solr da dugc thuc hién trong khung tich hop Cloudera [8]; twong tu gitra Hadoop va Elastic Search trong khung tich
hop Hortonworks [9]. Alhabashneh va cong su cling dé xuat khung tich hop cua bo ba Hadoop, Solr va Tiki, ho trg 1ap
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chi myc ngr nghia cho vén ban [13]. Van dé dat ra 13, day la cac giai phap thwong mai héa, nhung céc thanh t6 cu
thanh chung lai chu yéu dya trén mi ngudn mé. Hon nita, cac khung tich hop nay chua hd tro phén tich tir vyng trén
ngdn ngit tiéng Viét.

Du khong tai str dung lai cac khung tich hop thwong mai hoa, ching t6i nhan thay day 1a cach tiép can hop 1y
va hiru hiéu cho muyc tiéu xay dung mot bd quan 1y va hd tro tim kiém tai liéu cuc bd ctia mot td chr, tuy nhién viéc
tim kiém van ban tiéng Viét chua dugc hd tro. Trong Cloudera [8], b truc quan héa dya trén ZoomData, trong khi d6
Hortonworks [9] st dung Kibana cho khung tich hgp cta ho. Sau khi danh gia va lya chon b tryc quan, ching toi
nhédn thdy Banana — mot phién ban mé rong ciia Kibana [15] — 14 Iya chon phi hop véi bo tim kiém Solr.

Trong nghién ctru nay, bd lap chi muc Lucene dong vai tro chu dao. Lucene 1a mot thu vién ma ngudn ma,
dugc phat trién boi Dough Cutting. Thu vién ndy cung cap cac ham co ban hd tro cho viéc danh chi muc va tim kiém
thong qua cac ham API. Lucene cé thé 1ap chi muc va hd trg cac thu vién tim kiém céc loai dit liéu vian ban da dang:
.doc, .pdf, .html, v.v... Lucene ban dau duoc viét hoan toan bang Java, sau d6 duoc phat trién trén nhiéu ngdn ngir khac
nhu C/C++ (CLucene), .NET (Lucene.NET), Perl (Plucene), Ruby (Ferret) va dac biét 1a PHP (Zend Framework).

Dé tién hanh danh chi muc dugc trong Lucene, trudc hét phai chuyén dit liéu thanh dang van ban thuin tay
(plain text) nhu tap tin .txt chang han. Lucene s& phan chia dir lidu thanh cac chudi hodc 1a cac ky tu thong qua viéc lya
chon céc toan tir thyc thi trén chung. Sau khi dir liéu dugc phén tich, nd s& sﬁn sang cho viéc 1ap chi muc. Lucene s€
chira dit liéu nay theo ciu tric chi muc nghich dao (Inverted Index). Nguyén tic cta no 1a thay vi phai tim klem cac tur
nao chira trong tai liéu dé thi v6i cdu triic nay s& t6i ru hoa viée tim ra cau tra 10 “tai liéu nao chira tir khoa nay”.

Trong Hortonworks [9], qua trinh xay dung chi muc nghich ddo (Inverted index) cho van ban dugc thyc hién
dya trén co ché anh xa/rat gon (map/reduce) ngay bén trong Hadoop. Co ché nay c6 thé van dya trén bo thu vién
Lucene nhung dugc thyc hién bén ngoai Solr, khi 6 Solr chi déng vai trd hd trg tim kiém toan vin dua trén tap chi
muc xdy dyng sdn. Chung toi nhan thiy rang bo chi muc Lucene da duoc tich hop sin trong Solr, do vay da dich
chuyén qua trinh chi muc hoa nay vao Solr, thay vi str dung map/reduce bén trong Hadoop. Cach 1am nay don gian hoa
mod hinh va gitip tinh giam phan nao kich thudc lwu trit, khi d6 ching t6i chi st dung duy nhat dich vu HDFS ciia
Hadoop dé quan 1y hé théng van ban.

III. PE XUAT MO HINH QUAN LY, TiM KIEM TOAN VAN VA TRUC QUAN HOA KET QUA

Trong bai viét ndy, ching t6i dé xuat mé hinh méi dé quan 1y va tim kiém vin ban véi ba thanh phan: (1) Hé luu
trlt va phan phoi tap tin dya trén HDFS, (2) H¢ chi myc va tim kiém van ban tiéng Viét dya trén Lucene/Solr va (3) Bo
tryc quan hoa dir liéu. Dudi day 1a mo hinh va dién giai tirng thanh phan trong mé hinh ma chung t6i dé xuat nhu sau:

1
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I metadata - Bl HDFS
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= - > diuvio
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. Search Search Search
Engine 1 Engine 2 Engine n

Hinh 1. M5 hinh quén 1y, tim kiém toan vin va tryc quan hoa két qua

Trong mo hinh trén, dit li¢u dau vao (Data source 1, 2...) ciia m6 hinh la céc tip tin van ban dang .doc, .docx,
.pdf, xsl... va dir liéu dau ra la két qua tim kiém theo tir khoa clia nguoi dung, thong ké va truc quan hoa két qua.

Chuén héa metadata: trude khi nap tai li¢u vao HDFS, chung t6i tién hanh chuin hoa metadata cua tt ca cac
tap tin ma chung t6i st dung d¢€ thuc nghiém theo cac truong (fields) nhu sau:

- tacgia: Cac tac gia tham gia nghién ctru khoa hoc (NCKH).
- tuade: Tén bai bdo NCKH.
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- ngaychapnhan: Ngay bai bao NCKH dugc chip nhan.

- donvi: Tén khoa/don vi tac gia chinh cong tac.

- duongdan: Thé hién noi luu trix tap tin.

Nam truong nay dugce sir dung cho viée théng ké va tryc quan hoéa dir li¢u bz"mg bd cong cu cua Banana.
Vai tro va chirc ning cu thé cua timg thanh phan trong mé hinh la:

(1) Hé thdng luu trir va phan phdi tap tin dya trén HDFS:

- Heé théng dya trén dich vu HDFS ctia Apache Hadoop.

- HDFS déng vai tro tao ban sao cta dir liéu ngudn va luu trit trén nhiéu nut doc lap, dam bao an toan dir
liéu va kha nang dap ung nhanh, moi van ban ngudn can quan ly deu c6 it nhat mot ban sao luu tai mot trong céc nut
cua Hadoop.

(2) Hé thong chi myc, tim kiém vin ban dya trén Lucene/Solr:

- Hé thong ndy cung cap co ché lap chi muc nghich dao (Inverted Indexing) va may tim kiém (Search
Engine) cho van ban nguon.

- Két qua tim kiém s& tra v& van ban gbc phu hop dd dwoc luu trir tai hé thong luu trit (1). Do thu vién 1ap
chi myc Lucene da dugc tich hgp san trong Apache Solr nén trén thyc t€ viéc 1ap chi muc dugc tién hanh tryce tiép trén
Solr ma khong can bo sung bat ¢t ho trg nao khac.

- Viéc thay thé cac bo phan tich ngén ngit ciing dugc dé dang cau hinh nén ngudi ding s& c6 thém nhiéu tuy
chon khi 1ap chi muc vin ban, cu thé ¢ thé thay thé ngdén ngit mic dinh tiéng Anh bang cac bd phan tich ngén ngir
tiéng Viét.

- Cac chirc nang tim kiém cua Solr kha da dang va dap ung nhiéu cach thic truy van khac nhau, trong d6
ching toi tan dung chu yéu cdc tinh ndng nang cao cua tim kiém vin ban: tim kiém toan van (full- -text search), tim
kiém da dién (faceted search), tim kiém theo diém nhan (hit highlighting). Bén canh do, Solr cling cung cip co ché van
hanh hiéu qua trén nhiéu nat nham gitp ting cuong hiéu nang tim kiém cta hé thong.

- Trong Apache Solr, chung t6i cting tich hop thém bd phén tich tiéng Viét 6 1a VnAnalyzer [4], gitip viéc
phén tich va tim kiém thém tai liéu v6i ngdn ngit tiéng Viét duge dé dang.

(3) B0 truc quan hoa dir liéu:

- bay la thanh phan dong vai tro loc dir liéu va truc quan hoa thdng ké két qua tim kiém dwoc cung cép boi
thanh phan (2).

IV. KET QUA THU'C NGHIEM

Xay dung hé thong quan 1y, tim kiém vin ban va truc quan hoa thdng ké két qua tim kiém dé kiém tra tinh kha
thi ctia cac cong nghé da dugc nghién ciru, ddng thoi ing dung hé thdng dé danh gid sw tiwong quan giita cdc nghién
cibu trén tap chi ndy véi dinh hwéng nghién ciru khoa hoc wu tién. O diy, ching toi cin ¢ theo cac dinh hudng nghién
ctru cua Pai hoc Can Tho tai Bién ban hop s6 1919/BB-DPHCT-HDKHDT ngay 30 thang 9 niam 2015 cta trudng Dai
hoc Can Tho, theo d6 cac linh vuc wu tién trong nghién ctru bao gom: (a) Ung dung cong nghé cao trong néng nghiép,
thiy san va mdi truong; (b) Quan ly va sir dung bén viing tai nguyén thién nhién; (c) K¥ thuat cdng nghé va cong nghé
thdng tin — truyén thong; (d) Khoa hoc gido duc, luat va xa hoi nhan van; (e) Phat trién kinh té, thi truong. Céac linh vuc
nghién ciru nay duge st dung nhu cic tir khda hodc cum tir khéa chinh dé tim kiém va truc quan hoa.Ching t6i tién
hanh thuc nghiém trén tat ca 1.584 tap tin van ban tap chi truong Dai hoc Can Tho tir ndm 2011 dén 2015 (Nguén
http://sj.ctu.edu.vn/gl/docgia/). Nguoi dung nhép tir khda tim kiém thong tin, hé thong xir 1y va tra vé két qua tim thiy.
Ddng thoi hé thdng s& két xudt biéu dd theo két qua tim kiém tuong tng. Hé thdng thir nghiém dwoc chung t6i cai dit
theo kién tric nhu sau:
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Hinh 2. Kién tric hé théng ctia mo hinh thir nghiém

Sau khi tai liéu dugce dua 1én Solr, 'tét ca duoc danh chi muc. Khi nguoi ding tim kiém theo tiéu chi nao do, dir
liéu s& duoc md ta trén Solr véi cac tham s6 duoc liét ké theo bang sau:

Béng 1. M6 ta cac tham s6 luu trir thdng tin trén Solr

Tham sé M0 ta
QTime Thé hién thoi gian tim kiém.
q Trinh bay cau truy van.
rows S6 lugng van ban duoc hién thi.
numFound S6 luong van ban duoc tim thiy.
docs Liét ké trudng: cac gia tri duoc dinh nghia trong lugc d6 (schema.xml).

Téap dir li‘éu "TAP CHI KHOA HQC PHCT" rpé chung t6i tao ra chura téng cong 1.584 bai bao NCKH tai
truong Pai hoc Can Tho tir ndm 2011 dén ndm 2015, tat ca da dugce danh chi muc va dinh nghia cac truong (fields)
trong file schema.xml.

Dé thé hién két qua tim kiém mot cach truc quan hon, ching t6i da tich hop vao hé théng mot giao dién nguoi
dung than thién. Cach hién thi két qua thong qua giao dién nay gitip ngudi st dung ¢6 cai nhin tong thé va c6 thé so
sanh vé két qua ma ho tim kiém. Duéi day ching t6i trinh bay mot sé két qua thuc nghiém dién hinh vé viée tim kiém,
thong ké va truc quan hoa két qué theo cac tir khoa trén mo hinh da dé xuat nhu sau:

(1) Tim kiém va théng ké bai bAo NCKH tai Truong Dai hoc Cin Tho trong 5 nim (2011-2015)

Truong'donvi' duge dinh nghia 1a khoa/don vi ma tac gia chinh ctia bai bao NCKH cong tac, dé tim kiém
nhiing bai bao NCKH theo don vi thudc Truong Pai hoc Can Tho, sir dung truy van: donvi:*_ctu.

Két qua cua cau truy van trén dugc hién thi nhu Hinh 3, ung dung tim théy c6 1.298 bai bao NCKH dugc
chip nhén tir ngay 01/01/2011 dén ngay 31/12/2015. Khung 'Tac gia' cho thdy biéu dd thong ké theo sb lugng dong
gdp cua cac tac g1a cho tap chi. Chung ta c6 thé thay dbi cach hién thi danh sach tac g1a (tang dan hay giam déan sb
lugng bai bao, sd lugng tic gid, mau sic biéu do,...) bang cach nhan chudt trai vao biéu tuong # . Khung ""Khoa —
Don vi" cho thay khoa Nong nghiép — Sinh hoc tmg dung (nnshud_ctu) c6 nhiéu bai bao NCKH nhat (285 bai), khoa
Thuy san (ts_ctu) 206 bai, khoa Méi truong — Tai nguyén thién nhién (mttntn_ctu) cé 135 bai, ...

Qua két qua thong ké, chung ta d& dang nhan ra sy chénh 1éch vé s6 lugng bai bao NCKH giita cac khoa 14 kha 1on.
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Hinh 3. Théng ké bai bao NCKH tai Truong Pai hoc Can Tho theo tic gia va theo khoa/don vi

(2) Tim kiém va thong ké bai bao NCKH theo tén tac gia

Tén téc gia c6 thé truy van theo ciu triic tacgia: "<ten-tac-gia>" hodc tim kiém toan vin véi tir khoa "<ten-tac-
gia>". Dudi day la mot vi du minh hoa hién thi két qua tim thay tat ca cac bai bao NCKH cua tac gia va truc quan hoa
két qua theo hai dang biéu d6 hinh tron va cét:

ong ké bal bao NCKH trong truong DH Can Tho 2011-2015

@ seancH O O x auny TOTALMITE © © X W
o
(V) ®  cgin “VEQuangMinh® Q+ 21
@ vAc oA O O x Teme TAG GIA O O x TEnus
o
w W voquangssem (31 IRarins (4) W Inveshon (4) B vopaangmen (21) 10opanrgirt (4) v (4)
& oy dnnOngadn (41 @ phackiGudidm (4] @ phomthantvl (4) 8 uydrundngdidp (41 @ pharmidudidm (4) @ phomthantyi (4)
O hguytmibiedmet (31 @ irAnihiedn (3) @ hopntihuboong (2 ® nguybettioAmact (31 @ irAnihign (35 & hugnhibsthubrang (8
&N () S anhiinh ()

Hinh 4. Théng ké NCKH theo tén tic gia



336 MO HINH QUAN LY TAP DU LIEU VAN BAN LON CHO PHEP TiM KIEM TOAN VAN VA PHAN TiCH THONG KE TRUC QUAN

Pé xem théng ké rd hon v& mdi trong quan giira cac tac gia, vi du hai tac gia khac nhau cing nghién ctru &
nhiig don vi nao, nguoi dung nhan chudt vao tén tac gia twong img & bi€u d6 hinh tron trong khung "Tac gia' dé tao
thém mot bd loc va két qua duge thong ké nhu sau:

Thong ké bai bao NCKH trong truong BH Can Tho 2011-2015

@ suancy 0 O X OousRy TOYALMITE © © X wWm
° 4
[49) ® tacgla:"VoQuangMinh® Q+
@ TAcoA 0O O x TiAMs TAC GiA O 0 x TiAMs
I6quangtrl (4) & voquangmint (4) phamibanind (3) ® Idquangtitl (4) @ voquangminh (4) & phamihantivi (3)
& Mk () 10alion (1) @ luongthanhsdu (1) @ [Mlink (21 @ Mihimnh (1) @ luongihoarnalda (1)
Irhatharnining (1) vephuocknm (1) ® tintharmindng (1) @ vophudekial (1)

Illl..M.

>

Hinh 5. Tuong quan gilra hai tac gia
Tir két qua thong ké & Hinh 5 ¢ thé thay hai tac gia "V& Quang Minh" va "Lé& Quang Tri" clng tham gia
nghién ctru véi tc gia Pham Thanh Vi (3 bai bdo NCKH), Lé Thi Linh (2 bai), V6 Phuéc Khai (1 bai).
(3) Tim kiém va thong ké két qua theo cum tir

Viéc ding cac cum tir tim kiém nhu “Ung dung cong nghé cao trong nong nghiép, thity san va méi truong”,
“Quan ly va sir dung bén virng tai nguyén thi€n nhién”, “K¥ thuat cong ngh¢ va cong nghé¢ thong tin — truyén thong”,...
va quan sat két qua thong ké 1a dicu co thé thyc hién dugc.

Thong ké bai b4do NCKH trong trudng BH Can Tho 2011-2015

@ scance 0 © x oueERy TOTALHTS © © x s
a
[3°] @ ("néng nghiép” OR "thuy san” OR "m&i truang”™) AND “nano” Q+ 23
@ TAC A ® O x rteRws TAC GlA ® O x rteRms
o A
© 8 1&vannman (3) nguyanthanhtién (3) doanvanhangthién (3) ® I&vannhan (3) nguyenthanhtian (3) dasnvarhongthven (3)

@ duonghidudsu (2) @ Mminhiing {2) @ nguyénguangiong (2) @ duonghidudsu (2) @ léminhtang (2) @ nguydnguanglong (2)

® nguyenirungthanh (2) @ nguyantritudn (2) @ nguyentrongtuan (2) ® nguyentrungthanh (2) @ nguyentritudn (2) @ nguyantrongtuan {2)

® phamihibichthéo (2) ® phamihibichthéo (2}

Hinh 6. Ung dung céng nghé cao trong néng nghiép, thiy san va méi trudng

Tong cong tim kiém dugc 23 bai lién quan dén van dé Gmg dung cong nghé cao trong nong nghiép, thiy san va
mdi truong. Tir ddy co thé du doan dugc viée Ung dung cong nghé cao vao cac linh vic nong nghiép, thily san va moi
truong dang rat dugc quan tim. C6 thé loai bot nhitng két qua théng ké cua nhitng nam truée (vi du khong thong ké
nam 2011) bang cach st dung cdu truy van: ("néng nghiép” OR "thiiy sin” OR "méi trwong") AND "nano -
tuade:*"2011*"",

Céc két qua dudi déy, cho thiy duoc viée tim kiém da dang va phong pht hon véi viée két hop thém cac tir
khéa @é tim kiém:

Hinh 7, véi viéc sir dung tir khoa tim kiém: "tai nguyén thién nhién" AND "qudn Iy" AND "si¢ dung"
AND "bén vitng" cho thiy vin dé quan tdm dén viéc quan Iy va sir dung bén virng tai nguyén thién nhién nhu thé nao?
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Hinh 7. Quan Iy va sit dung bén vimg tai nguyén thién nhién

C6 tong cong 55 bai bao NCKH lién quan dén van dé quan 1y va sir dung bén viing tai nguyén thién nhién.
Khoa Mbi truong — Tai nguyén thién nhién Pai hoc Can Tho (mttntn_ctu) dong gop 27 bai, Khoa kinh té - Quan tri
kinh doanh (ktqtkd_ Ctu) v6i 3 bai, Vién nghlen clru phat trién dong bang song Curu Long (vneptdbscl_ctu) la 3 bai,..

Kha nhleu khoa/don vi khac ciing tham gia NCKH vé& van d& nay, cong voi viéc tang manh so lugng bai bao NCKH
cac nam gan day (2013, 2014, 2015) nén c6 thé tam két ludn, quan 1y va sir dung bén viing tai nguyén thién nhién dang
dugc cha trong phat trién, phu hop v6i muc tiéu nam 2050 Viét Nam l1a qudc gia khai thac, sir dung tai nguyén hop ly,
hiéu qua va bén virng.

pé ghéy dugc tAm quan trong cua 'gen' trong linh vuc néng nghiép, thiy san va méi trudng, chung toi tién
thanh tim ki€m céc bai bao NCKH lién quan dén van dé nay. Hinh 8, minh hoa két qua va truc quan hoa két qua tim
kiém:

Thong ké bai bao NCKH trong trudng DH Can Tho 2011-2015

@ searcu 0O O x OouERY TOTALHITS © © Xx HTS
o
1°] @ ("néng nghiép” OR "thdy san” OR "méi truong™) AND "gen” Q+ 142
@ TAcA O © x TeRus TAC GIA O © x TeRus
o
@ ® trannhinding {14) caongoadiep (10) Mxuanthal (8) ® trannhanding (14) caongocdep (10) & lGuanthal (9)

® nguydnthipha (7) @ truongtrongngdn {7) @ nguyénhiniép (8) ® nguyénthipha (7) @ truongtrorgngdn (7) @ nguydnhirubidp (6)

@ tranthixuanmad (6] @ enghuynhinguystanh (8) @ tranthixuanmal (6] @ dnghuimbnguyétanh (6)

@ dingthihoangoanh (8) @ ddtinkhang (8) @ dingthihoangoanh (8) @ ddténkhang (5)

15

Hinh 8. Théng ké NCKH v& linh vuc ndng nghiép, thity san va moi trudng lién quan dén gen

o
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Két qua c6 142 bai b4do NCKH lién quan duoc tim thiy, ching to vin d& nay c6 rat nhiéu tac gia quan tam.
bay ciing la mét trong nhitng dinh hudng nghién ctru chu dao cia Trudng.
Ngoai ra nhitng nghién ctru vé& nong nghiép, thuy san va moi truong cling c6 sy gop phan khéng nho cia cong

nghé thong tin. Hinh 9, trinh bay két qua tim kiém va truc quan hoa viéc ing dung cong nghé thong tin vao nghién ciru
trong linh vyc nay.

Thong ké bai bao NCKH trong truong BH Can Tho 2011-2015

@ seapce 0 © x OoueERY TOTALHITS © © x TS
= 9
[5°] @ ("néng nghiép” OR "thuy san” OR "méi truong”) AND "cang nghé thang tin” Q+
@ TACGIA O O x TERMs TAC GIA O O x reRms
o
© ® d&thanhngni (10) phamnguysokhang (8) nguysrthaingne (5) @ ddthanhngni (10) phameguysnkhang (8) nguysnthainghs {5)

@ trincacdd (4) @ huyrhuanhidp (3} @ Mnguydndoankhdl (3) @ trincacdd (4) @ huyntoudnhiép (3) @ longnyén&mmo (k1]

@ luvongvinhquocdanh (3) @ nguyenhedutrung (3) @ (uongvinhguoctanh (3) @ nguyenhidtrung (3)

® nguydnminhtrung (3} @ truongphongluybn (3) ® nguyénminhtrung (3} @ truangphongtiyén (3)
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10.0

Hinh 9. Sur dung cong nghé thong tin trong linh vuc ndng nghiép, thiy san va moi truong

Cudi cung, ching t6i trinh bay két qua tim kiém theo cum tir khoa vé& "ky thuat cong ngh¢" va "cong ngh¢
thong tin". Pay ciing 1a mot trong nhling dinh huéng nghién ciru khoa hoc dugc uu tién tai Truong Pai hoc Can Tho.
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Hinh 10. K§ thuat céng nghé va cong nghé théng tin — truyén thong

C6 12 bai bao NCKH lién quan dén Ky thut cong nghé va Cong nghé thong tin — truyén thong. Nhimg bai bao
NCKH nay dugc nghién ctru ¢ cac don vi vé Ky thudt cong nghé nhu Khoa Ky thuit Cong nghé Cao dang Can Tho
(entt_cdct), Khoa Cong nghé (cn_ctu),... ¢6 ca truong Chinh tri Thanh pho Can Tho (ct_ct) cling tham gia nghién ciru.

V.KET LUAN VA DPE XUAT

Trong bai viét nay, chung t6i da dé xuit mo hinh quan 1y, tim kiém tai liéu va tryc quan hoa két qua thong ké
dua trén hai nén tang Hadoop va Solr Kkét hop mot sb thu vién cua Lucene, bo phén tich tiéng Viét va by cong cu truc
quan hoa dir liéu Banana. M6 hinh dé xuit bao gdm 3 thanh phan: (1) Hé luu trit va phan phdi tap tin dya trén HDFS,
(2) Hg chi myc va tim kiém vén ban dya trén Lucene/Solr, ddi v6i vin ban tiéng Viét thi chung t0i thay thé bo phan
tich ciia n6 bang VnAnalyzer va (3) Bo tryc quan hoa dir liéu dé thong ké va hlen thi biéu d6 bang cong cu truc quan
Banana. M6 hinh nay vira dép (mg nhu cau tong hop va quéan 1y tap trung cdc ngudn dit lidu phan tan ctia mot to chirc,
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vira hd tro hiéu qua cho viéc 1ap chi muc, tim kiém va chi huéng ngudn dir lidu. Cac yéu t6 lién quan dén can bang tai,
toc d§ xtr ly nhanh dugc chu trong trong mé hinh va dugc thé hién trong hai thanh phan (1) va (2) cia m6 hinh, dua
trén co ché da nat cua Hadoop va Solr.

Cudi ciing, ching t6i da cai dat, tich hop thanh cong va uing dung mé hinh trong phan tich xu hudng nghién
ctru khoa hoc tai Truong Pai hoc Can Tho vé6i két xuat dau ra 1a cac két qua tim kiém va cac biéu dd cho théy Xu
hudng nghién ciru khoa hoc lién quan dén dinh huéng nghién ctru khoa hoc wu tién tai Truong Pai hoc Can Tho. Pay
clng la cong viéc chua dugce dé cap trong cac nghién ctru lién quan. Két qua nay co ¥y nghia thiét thyc trong viéc tim
kiém, thong ke, két xuat dir liéu ctia mdt to chirc khi cac dir liéu khong phai ¢ dang c6 cau tric nhu trude day.

Trong thuc nghiém, ching t6i d sir dung 1.584 tap tin van ban tap chi ciia Truong Dai hoc Can Tho
(http://sj.ctu.edu.vn/gl/docgia/). Tét ca cac tap tin nay, metadata chua dugc chuén hoéa nén viée tim kiém va két xuat dir
lidu gdp rat nhiéu kho khan. Vi véy, chung t6i dé xuat cac tap tin cia bai bao trude khi dugce cong bd can duoc chuin
hoa metadata theo chuan chung dé co thé tim kiém, thong ké va két xuat két qua dugc dé dang. Ngoai ra, chung t6i dé
xuét tmg dung mé hinh nay vao viéc phén tich dit liéu vé NCKH cho Truong Pai hoc Can Tho, didu nay s& giup cho
c4c nha quan 1y ¢6 thém thong tin dé dinh huéng trong viée quy hoach va xét duyét cac dé tai NCKH theo dinh huéng
chung cua Truong.
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MO HINH QUAN LY TAP DU LIEU VAN BAN LON CHO PHEP TiM KIEM
TOAN VAN VA PHAN TICH THONG KE TRYC QUAN

Nguyen Hung Dung, Truong Xuan Viet, Truong Quoc Dinh, Nguyen Hoang Viet

ABSTRACT— The article objective is proposing a new model for managing large unstructured data set existed in the text files,
spreadsheets form. The proposed model is based on the open source set of Big Data with service integration and link data
normalization, including: (1) HDFS (Hadoop Distributed File System) used in the file management, (2) Lucene set up inverted index
for the Vietnamese text, Apache Solr supported inverted indexes management mechanisms, full-text search and some of advanced
search functions and (3) the data visualization based on Banana. The experimental results are performed on the data set of the
scientific journals published on Can Tho University journals of science from 2011 to 2015.

Keywords— Big Data, Distributed File System, Inverted Index, Full-text Search, Solr, Lucene.
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