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ABSTRACT

The objective of the article is to propose a suitable management model which
could be used to exploit rich and diversified data in different formats (i.e. text
and spreadsheet). Besides, we also propose specific solutions based on a
common Big Data platform, including: (1) HDFS (Hadoop Distributed File
System) of Hadoop, which could be used in file management, (2) Lucene,
which could be used to establish reversed indexing for text and (3) Apache
Solr, which could be used to support reversed indexing management
mechanism, full text searching and advanced searching functions. This article
also presents experimental results, aggregates statistical results and displays
statistical chart of applying the model into the analysis of trends in scientific
research at Can Tho University.

TOM TAT

Muc tiéu cia bai viét la dé xudt mo hinh quan ly va khai thac hitu hiéu cac dir
liéu phong phii, da dang dang ton tai dudi dang cac van ban, bang tinh cua
mot to chirc. Bén canh do, ching toi ciing dé xudt giai phap cong nghé cu thé
dwa trén cdc nén ting Bzg Data phé bién, bao gom (1) HDFS (Hadoop
Distributed File System) ciia Hadoop diing trong quan 1y tdp tin, (2) Lucene dé
ldp chi muc nghlch dao (Inverted Index) cho van ban va (3) Apache Solr ho
tro co ché quan Iy chi muc ‘nghich dao, tim kiém toan vén va mét $0 chirc nang
tim kiém ndng cao. Bai viét ciing trinh bay két qua thwc nghiém, tong hop két
qua va trinh bay biéu do thong ké ciia viéc dp dung mé hinh trong phan tich xu
huwong nghién ciru khoa hoc tai Truong Dai hoc Can Tho.

Trich dan: Nguyén Hung Diing, Truong Xudn Viét, Truong Qudc Pinh, Luong Huy Nhat, Huynh Gia
Khuong va Nguyén Hoang Viét, 2016. D& xuit mo hinh quan 1y va truc quan hoa két qua thong
ké vian ban tryc tuyén - (mg dung trong phan tich xu huéng nghién ctru khoa hoc tai Truong Dai
hoc Cén Tho. Tap chi Khoa hoc Truong Pai hoc Can Tho. 45a: 1-11.

1 GIOI THIEU

Trong nhitng nam qua, viéc trién khai cac rng

ban céu tric (semi-structured data) va phi cdu tric
(unstructured data). Véi nhitng wu diém va tac

dung CNTT trong qué trinh diéu hanh cac hoat
dong cua t6 chirc dang duoc chi trong. Tuy nhién,
céc to chirc néi chung cing nhu Truong Dai hoc
Can Tho noéi riéng chi yéu tiép can cach phat trién
cac hé thong thong tin voi dir li€u da chudn hoéa va
¢b cau tric. Didu do ¢ nghia 1a ching ta da va
dang lang phi mot ngudn dir liéu khong 16 dang

dong manh mé cua Dir liéu lon (Big Data) vao cac
ung dung li€n quan, Big Data dang dugc xem nhu
mot yéu t quyét dinh dén viée phat trién cing nhu
mang lai loi thé canh tranh cua céc t6 chirc.

Cac nghién cuu tich hop gilta Hadoop va
Solr (hodc Elastic Search) da dugc quan tdm va
trién khai tai cac khung tich hop Cloudera,
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Hortonworks. Alhabashneh va cong sy ciing dé
Xudt khung tich hgp cua bd ba Hadoop, Solr va
Tiki, hd tro 1ap chi muc ngr nghia cho van ban
(O.Alhabashneh ez al., 2011). Trén thyc té, cac
khung tich hop nay chu yeu duge céu thanh tir cac
thanh phin ngudén md va mién phi, sau d6 dong goi
va thuong mai hoa. Ching toi nhan thiy day la
céch tiép can hop 1y va hitu hiéu cho myc tiéu xay
dyung mot bo quan 1y va hd tro tim kiém tai liéu cuc
bd cua mot to chi, tuy nhién viéc tim kiém vin
ban tiéng Viét chua duoc hd trg. Trong Cloudera,
bd truc quan hoa dua trén ZoomData, trong khi d6
Hortonworks str dung Kibana cho khung tich hop
cua ho. Sau khi danh gié va lua chon b¢ truc quan,
chung t6i nhan thdy Banana — mét phién ban mo
rong cua Kibana — 1a lya chon phu hgp véi bo tim
kiém Solr.

Trong bai viét nay, ching t6i d& xuat mo hinh
tich hop méi va thém nhiing tinh nang phu hop voi
céc tap dir liéu tiéng Viét nhung van chua tim thiy
trong cac nghién cuu lién quan, trong do chung toi
s& bat dau nghién ciu xu ly dir liéu dé chay cac
dich vy phén tich, xtr ly va tra 161 cac yéu cau truy
van cua nguoi dung. Chung t6i str dung phan mém
nguén mo Hadoop (Phin mém ngudén mé cua
Apache) va cac dich vu lién quan nhu giai phap
chinh cho muc tiéu nghién ctru: HDFS (quan Iy cac
tap tin), Lucene/Solr (cung cdp cac ham co ban hd
trg cho viéc danh chi myc va tim kiém). Chung t6i
tich hop thém VnAnalyzer (Cao Manh DPat, 2013)
dé hd tro tim kiém vian ban tiéng Viét va Banana
ding cho viéc truc quan hoa két qua thong ké.
Thém vao d6, chung t6i da cai dat, tich hgp thanh
cong va Ung dung md hinh trong phén tich xu
hudng nghién ctru khoa hoc tai Truong Dai hoc
Can Tho dua trén cac bai bao khoa hoc duoc cong
bb boi tap chi khoa hoc ciia Trudng, voi két xuat
d4u ra 1a cac két qua tim kiém va cac biéu dd ddnh

gid sw twong quan giita cac nghién ciru trén tap chi

nay voi dinh hudng nghién ciru khoa hoc wu tién
tai Truong Pai hoc Can Tho (theo bién ban hop sb:
1919/BB-DHCT-HPKHDT ngay 30 thang 09 nam
2015 cua Truong Pai hoc Can Tho — duoc néu chi
tiét trong phan thuc nghiém).

Bai bao duoc ciu trac nhu sau: chung toi s&
diém qua co so 1y thuyét lién quan & Phan 2. Trong
Phan 3, chung t6i gidi thiéu mo hinh quan ly dé
xuat tim kiém tai liéu va tryc quan héa két qua
thng ké trén nén Hadoop va Lucene/Solr. Phan 4
chung t6i s€ trinh bay mét s6 két qua dat duoc dua
trén mo hinh da dé xut trong Phan 3, img dung mé
hinh d& xuét trén tap dit liéu Tap chi khoa hoc Pai
hoc Can Tho. Cubi cung, ching t6i dua ra két luan
vé két qua nghién ciru cia mo hinh da dé xuat.
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2 COSOLY THUYET

2.1 Dirliéu lém (Big data)

Dt liéu 16n 1a thuat ngir dung dé mo ta cac bd
dir lidu co kich thude rit 16n, kha ning phat trién
nhanh nhung rat khé thu thap, luu trix, quan 1y va
phén tich voi cac cong cu thong ké hay tng dung
co s6 dit liéu truyén théng. Cac dic trung co ban
cia Big Data dugc thé hién qua thuat ngir 5V
(Volume, Velocity, Variety, Veracity, Value)
(Bernard Marr, 2015).

2.2 Hé sinh thai Hadoop

Hadoop 1a mét khung tng dung ngudn mé cua
Apache cho phép trién khai hang loat cac k¥ thuat
quan 1y dir liéu, tim kiém, khai pha dit liéu 16n, cho
phép cac hé thong co cau tric va khong co ciu tric
trao doi va lam viéc v6i nhau mot cach hiéu qua.
Hadoop duogc biét dén véi khai niém mot hé sinh
thai do cac kha nang tich hop vdi da dang cac dich
vu va cé dugc céc tinh nang manh mé nhu:

— Kha nang m¢ rong: Cho phép thay d6i sé
lugng phan cimg ma khong can thay doi dinh dang
dir liéu hay khéi dong lai h¢ thong.

— Hiéu qua chi phi: Hb trg luu trit va xir ly
song song trén nhitng may chu binh thuong.

— Linh hoat: H tro bét ky loai dit li¢u tir bét
ky nguon nao.

— Chiu 16i: Thiéu dit liéu va phan tich that bai
1a hién tuong thuong gap trong phan tich Big Data.
Hadoop c6 thé phuc hoi va phat hién nguyén nhén
that bai do tac nghén mang.

2.3 Lap chi muc van ban véi Lucene

Lucene 1a mot thu vién ma nguf”)n mo, dugc
phat trién boi Dough Cutting. Thu vién nay cung
cép cac ham co ban hd tro cho viéc danh chi muc
va tim kiém thong qua cac ham API. Lucene c6 thé
1ap chi muc va hd tro cac thu vién tim kiém cac
loai dir liéu van ban da dang: .doc, .pdf, .html,

v... Lucene ban dau dugc viét hoan toan bing
Java, sau d6 dugc phat trién trén nhidu ngdn ngir
khéac nhu C/C++ (CLucene), .NET (Lucene.NET),
Perl (Plucene), Ruby( Ferret) va dac biét 1la PHP
(Zend Framework).

Dé tién hanh danh chi muc duoc trong Lucene,
trude hét phai chuyén dir liéu thanh dang van ban
thuan tiy (plain text) nhu tap tin .txt chang han.
Lucene s& phan chia dir liéu thanh cac chudi hoic
la cac ky tu thong qua viéc lya chon céc toan tu
thuc thi trén ching. Sau khi dit liéu dugc phéan tich,
noé sé san sang cho viéc 1ap chi muc. Lucene s&
chira dit lidu nay theo cu truc chi muc nghich dao
(Inverted Index). Nguyén tic cta no 1a thay vi phai
tim kiém cac tir nao chira trong tai liéu d6 thi voi
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chu trac nay sé tdi wu héa viéc tim ra cdu tra 16
“tai liéu nao chira tir khoa nay”.

Lucene van chua xay dung mot bo phan tich tir
vung danh riéng cho tiéng Viét, didu nay co thé
lam giam tinh hiéu qua cia viéc tim kiém. Nhan
thiy van dé nay, tic gia Cao Manh Pat di xdy
dung mdt bd phan tich tir vung, goi 1a VN Analyzer
danh cho Lucene. B phan tich nay dua trén
module VnTokenizer cua tac gia Lé Hong Phuong
(Le-Hong et al., 2008), cung nhitng cai dat phu hop
dé c6 thé sir dung trén Lucene. VNAnalyzer hién
tai da giai quyét dwoc hai van dé co ban trong quéa
trinh phan tich d6 1a tach tir va loai bé tir dung.

2.4 B tim kiém viin ban Apache Solr

Apache Solr 1a mot nén tang tim kiém toan vin
(full-text) ma ngudén mé dua trén Apache Lucene,
chirc niang chinh 14 tim kiém, danh chi sd, cung cap
API dé 1am viéc. Solr nhap dir liéu chu yéu duéi
dang XML/HTML va JSON. Solr ciing c6 thé sir
dung thu muc dé nhap khdi dir lidu 16n. Nguoi
ding c6 thé truy van dir liéu 16n nay thong qua
HTTP GET va nhén vé két qua dudi dang XML
hodc JSON. Solr sir dung Apache Lucene lam thu
vién cho viéc danh chi muc va tim kiém.

Céc chirc nang co ban cua Solr:

— Kha nang tim kiém van ban toan van (Full-
Text Search giong cach thirc Google).

— Chinh stra dé hiéu nang t6t hon.

— Dua trén cac chudn mé trong giao tiép véi
cac hé thong khac nhu XML, JSON va HTTP.

—  Quan trj dudi dang giao dién HTML don gian.
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— Théng ké dudi dang IMX.

— Kha ning md rong ra nhiéu may chu Solr.

— Céu hinh don gian d& dang véi dinh dang
XML.

— (€6 kha niang bo sung cic phin mé rong
(plugin) m6i. Vi du nhu phén tich mé rong tiéng
Viét: bat 18i chinh ta, bo dau...

2.5 B0 cong cu truc quan hoa dir liéu cia
Banana

Duy 4n Banana 1a mot phan nhanh ma nguén mé
tor Kibana. Banana dugc xem nhu mét cong cu céd
thé tao ra céc théng ké dir liéu duogc luu trir trén
Solr theo cac dang thong ké khac nhau. Viéc két
hop cong cu thong ké Banana vao Solr c¢6 thé gitp
hién thi dir liéu mot cach truc quan va da dang. Vi
viy, co giai quyét dugc nhiéu vin d& ma ngudi
ding quan tim vé tap dit liéu nhidu hon va hon hét
1a ¢4 thé khai thac duoc tap dit liéu theo nhiéu khia
canh nhét co thé.

3 PE XUAT MO HINH QUAN LY, TIM
KIEM TAI LIEU VA TRUC QUAN HOA KET
QUA THONG KE

Trong bai viét nay, chung t6i d& xuit mé hinh
méi d& quan 1y va tim kiém van ban v6i ba thanh
phan: (1) Hé luu trit va phan phdi tap tin dya trén
HDFS, (2) Hé chi muc va tim kiém vin ban tiéng
Viét dua trén Lucene/Solr va (3) B9 truc quan hoa
dir liéu. Duéi day 1a mo hinh va dién giai ting
thanh phan trong mé hinh ma chung t6i dé xuat
nhu sau:

APACHE HADOOP

Data source 1 d |
-

Chuén

héa
metadata

cua cac

tdp tin
vanbén

Data source n bl —>
- ’

N

m BANANAH

— Search " search |8 Search
Engine 1 Engine 2 Engine n

APACHE SOLR
e —

Inverted Index

LUCENE

VN ANALYZER

Hinh 1: M hinh quin Iy va true quan héa két qué thong ké vin ban



Tap chi Khoa hoc Truong Dai hoc Can Tho

Trong mé hinh trén, dit liéu diu vao (Data
source 1, 2...) cua mo hinh 1a céc tdp tin van ban
dang .doc, .docx, .pdf, .xsl... va dir liéu dau ra 1a
két qua tim kiém theo tir khoéa cia nguoi dung,
thdng ké va truc quan hoa két qua.

Chuin héa metadata: truée khi nap tai liéu
vao HDFS, chung t6i tien hanh chuan hoa metadata
cua tat ca cac tap tin theo cac truong (fields) nhu
sau:

— tacgia: cac tac gia tham gia NCKH.

— tuade: t€n bai bao NCKH.

~— ngaychapnhan: ngdy bai bao NCKH duoc
chap nhan.

— donvi: tén khoa/don vi tac gia chinh cong
tac.

— duongdan: thé hién noi luu trit tap tin.

Nam truong nay duge sit dung cho viée thong
ké va truc quan hoéa dir liéu bang bd cong cu cua
Banana.

Vai trd va chic nang cu thé cua timg thanh
phan trong mo6 hinh la:

Hé théng luu trit va phan phdi tap tin dua trén
HDFS:

— Hé théng dua trén dich vu HDFS cua
Apache Hadoop.

— HDFS dong vai tro tao ban sao cua dir li¢u
ngudn va luu trir trén nhidu nat doc 1ap, dam bao
an toan dir liéu va kha nang dap ing nhanh, mdi
vin ban ngudn can quan 1y déu co it nhit mot ban
sao luu tai mot trong cac nut cia Hadoop.

Hé théng chi muc, tim kiém vin ban va trinh
bay biéu do thong ké dya trén Lucene/Solr:

— Hé thdng nay cung cip co ché lap chi muc
nghich dao (Inverted Indexing) va may tim kiém
(Search Engine) cho vin ban ngudn.

— Két qua tim kiém s& tra vé vin ban gbc phu
hop di duogc luu trit tai hé théng luu trix (1). Do thu
vién lap chi myc Lucene di dugc tich hop sin
trong Apache Solr nén trén thuc té viéc 1ap chi muc
dugc tién hanh tryc tiép trén Solr ma khong can bd
sung bat cr hd trg nao khac.

— Viéc thay thé cac by phan tich ngdn ngir
cling dugc dé dang ciu hinh nén ngudi ding s& ¢
thém nhiéu tuy chon khi 1ap chi muc van ban, cu
thé c6 thé thay thé ngdn ngir mic dinh tiéng Anh
bang cac bd phén tich ngon ngi tiéng Viét.

— Céc chuc nang tim kiém ciia Solr kha da
dang va dap ung nhiu cach thirc truy vin khac
nhau, trong d6 chung t6i tan dung chii yéu cac tinh
ning nang cao cia tim kiém vin ban: tim kiém
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toan vian (full-text search), tim kiém da dién
(faceted search), tim kiém theo diém nhén (hit
highlighting). Bén canh do, Solr cling cung cép co
ché van hanh hiéu qua trén nhidu nat nham giap
tang cuong hiéu ning tim kiém cta hé thong.

— Trong Apache Solr, chung t6i cling tich hop
thém bo phan tich tiéng Viét do la VnAnalyzer,
gitp viéc tim kiém thém tai liéu voi ngdn ngit tiéng
Viét dugc dé dang.

B6 truc quan hoa dit lidu:

— bPay la thanh 'ph?m dong vai tr0 loc dir liéu
va trye quan hoa thong ké két qua tim kiém dugc
cung cap boi thanh phan (2).

4 KET QUA THUC NGHIEM

Xay dung hé thdng quan 1y, tim kiém van ban
va tryc quan héa thong ké két qua tim kiém dé
kiém tra tinh kha thi coa cic cong nghé da dugc
nghién ctru, dong thoi ing dung hé thong dé ddnh
gid sy twong quan giita cdc nghién ciru trén tap chi
nay véi dinh hwéng nghién ciru khoa hoc wu tién. O
day, chung tdi can cu theo cac dinh hudng nghién
ctru ciia Pai hoc Can Tho tai Bién ban hop sb
1919/BB-DHCT-HDKHDT ngay 30 thang 09 nam
2015 cta Trudong Dai hoc Can Tho, theo d6 cac
linh vuc wu tién trong nghién ciru bao gdm: (a)
Ung dung cong nghé cao trong ndng nghiép, thity
san va moi trudong; (b) Quan 1y va sir dung bén
viing tai nguyén thién nhién; (c) Ky thuat cong
nghé va cong nghé thong tin — truyén thong; (d)
Khoa hoc gido duyc, ludt va xa hoi nhan vian; (e)
Phat trién kinh té, thi truong. Cac linh vuc nghién
ctru nay duoc st dung nhu cac tr khoa hodc cum
tir khéa chinh dé tim kiém va truc quan hoa. Chung
toi 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 (Ngudn: http://sj.ctu.edu.vn/ql/
docgia/). Nguoi dung nhap tir khoa tim kiém thong
tin, hé thong xir Iy va tra vé két qua tim thay. Pong
thoi hé thong s& két xuat biéu do6 theo két qua tim
kiém twong tng.

Dé dé dang trién khai m6 hinh dé xuat trong
Phan 3, chang t6i da xdy dung hé thong  thir
nghiém bao gém 4 may ao. Chi tiét:

— Ba mdy ao chay hé thong HDFS clia
Hadoop d€ luu trir dit liéu van ban va 1 mdy ao
Lucene/Solr cu thé dugc liét ké trong Bang 1.

Khi tai 1&én cac dir liéu trén master-node (nut
chinh) dir li¢u s€ dugc nhan rong ra céc slave-node
(nut thtr cap) con lai. Chung ta cé thé truy cap vao
dia chi cta bat ky nut nao dang hoat dong dé xem
thong tin va ldy dir liéu.
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Bang 1: Liét ké cac may chii va chirc niing ciia ching trong hé thng

Midy chii Tén may chi Pia chi IP Cong viéc
Master Node Ctul 192.168.0.1 May chu chinh chay Hadoop.
Slave node 1 Ctu2 192.168.0.2 Méy chu thir cap 1 chay Hadoop.
Slave node 2 Ctu3 192.168.0.3 May chu thir cap 2 chay Hadoop.
Mot méy 4o chay Solr dé danh chi muc va tim
Lucene/Solr Server Ctud 102.168.0.4 kiém van ban, tich hop thém VnAnalyzer dé hd

tro tim kiém vin ban tiéng Viét va Banana dé
phéan tich va hién thi bi€u do thong ké két qua.

Sau khi tai lidu dwoc dua 1én Solr, tat ca dugc
danh chi muc. Khi nguoi dung tim kiém theo tiéu
chi nao do, két qua s€ dugc két xuat nhu Hinh 2.

Téap dit lieu "TAP CHI KHOA HQC PHCT"

{
"responseHeader" :
a,

i
"status":
"QTime" :
“params”:
"indent": “"true",
g woET,
5 "1458@6651086" =
“wt": "json",
"rows":

-1-
<

}
}.
"response”: {

“numFound": 1584,

“start": 0O, il

"docs": [

{ <
idv
"subject": "SP_cCTU",
"donvi": "SP_CTU",
"author":
"author_s":
"tacgia":
"title": [

*2013 PHAN TICH NHAN THIC,

KIEN THJC., THAI B0 VA
1.
"tuade": [

"2013 PHAN TICH NHAN THOC,
1.

"resourcename”:
"duongdan": [

KIEN THIC, THAI B0 VA

ma chung t6i tao ra chira tong cong 1.584 bai bao
nghién cuu khoa hoc (NCKH) tai Truong Dai hoc
Can Tho tr nim 2011 dén nam 2015, tat ca da
dugc danh chi myc va dinh nghia cac truong
(fields) trong file schema.xml.

Thoi gian tim kiém
Cau 1énh truy van *:* (tim tat ca)

Sé lwong van ban duoc hién thi bén dudi

A = - B A
SO lugng van ban tim thay
" /home shduser/Downloads /TAP CHI KHOA HOC BHCT/Nim 2013/Sé 27/Phan C/trongtruong_so27c_l4.pdf",

"TranThanhThao TranThiH&u LE&ThiHién DuongThiKimTuyén PhanMinhTan TranChiNguyén L&mThiXin HuynhThiThdyL
"TranThanhThae TranThiHdu Lé&ThiHién DuongThiKimTuyén PhanMinhTén TranChiNguyén LamThiXin HuynhThiThi
"TranThanhThao TranThiHiu L&ThiHién DuongThiKimTuyén PhanMinhT&n TranChiNguyén LAmThiXin HuynhThiThiyL

HANH BONG VE MOI TRUONG @ HQC SINH TRUNG HOC CO SO VA TRUNG

HANH BONG VE MOI TRUONG § HOC SINH TRUNG HOC CO SO VA TRUNG

*/home/hduser/Downloads/TAP CHI KHOA HOC BHCT/Nim 2013/S8 27/Phin C/trongtruong_so27c_l4.pdf",

" /home/hduser/Downloads/TAP CHI KHOA HOC BHCT/Ndm 2013/Sé 27/Phén C/trongtruong_so27c_14.pdf"

1.
"keywords": "2013-08-22T17:00:00Z",
"ngaychapnhan": "2013-08-22T17:00:00Z",
"last_modified": "2016-03-15T06:33:092",
"content_type": [
"application/pdf"
1.
“comtent”: [
" An \n \n
1.

"_wersion_":
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Hinh 2: Giao di¢n két xuit dir li¢u khi tim kiém tryec tiép trén Solr

Pé thé hién két qua tim kiém mot cach truc
quan hon, ching t6i da tich hgp vao hé thong mot
giao dién nguoi dung than thién. Cach hién thi ket

qué thong qua giao di¢én nay giup nguoi su dung co
cai nhin tong thé va co6 thé so sanh ve két qua ma
ho tim kiém. Giao dién duogc trinh bay nhu sau:
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Hinh 3: Giao dién truc quan héa két qua tim kiém

Duéi day clping toi t‘rinh bay m6t ) k’ét qua Truong 'donvi’ duge dinh nghia 1a khoa/don vi
thuc nghi¢m dién hinh vé vi¢c tim kiém, thong k€ 1y t4c gia chinh ctia bai bio NCKH cong tic, dé
theo va tryc quan hoa két qua theo cac tir khoa trén tim kiém nhitng bai bao NCKH theo don vi thudc
mo hinh da dé xuat nhu sau:

Truong Pai hoc Can Tho, sit dung truy van:

(1) Tim kiém va théng ké bai bdo NCKH tai  donvi:™_ctu.
Trwong Dai hoc Can The trong 5 nim (2011-

2015):
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Hinh 4: Théng ké bai bao NCKH tai Trwong Pai hoc Cin Tho theo khoa/don vi

Két qua trén tim thdy co 1.298 bai bao NCKH
dugc chdp nhan tir ngay 01/01/2011 dén ngay
31/12/2015. Khung 'Téac gia' cho thdy biéu dd
thong ké theo sd lugng dong gop cla cac tac gia
cho tap chi. Chung ta c¢6 thé thay ddi cach hién thi
danh sach tac gia (ting dan hay giam dan s6 luong
bai béo, s6 luong tac gia, mau sic biéu dd,...) bang
cach nhin chudt trai vao biéu tuong # . Khung
"Khoa — Pon vi" cho thiy khoa Néng nghiép —
Sinh hoc tng dung (nnshud_ctu) c6 nhiéu bai bao
NCKH nhét (285 bai), khoa Thity san (ts_ctu) 206
bai, khoa Méi truong — Tai nguyén thién nhién
(mttntn_ctu) ¢6 135 bai, ...

Biéu d6 duong mo ta s6 lugng bai bao NCKH
theo thoi gian & nam 2011 va 2012 khong phén b

déu, tap trung vao 2 ngay la 01/01/2011 va
01/01/2012, 1y do vi bai bao NCKH trong 2 nidm
nay khong co ngay chap nhan ma chi c6 nim chap
nhan.

Qua két qua thong ké, chung ta dé dang nhén ra
su chénh léch vé sb lugong bai bao NCKH gitra cac
khoa 1a kh4 16n. Ngoai ra, nim 2014 1a nam c6 sd
luong bai bao nhidu nhat (397 bai).

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

Tén tac gia co thé truy van theo cau tric tacgia:
"<ten-tac-gia>" hodc tim kiém toan van véi tu
khoa "<ten-tac-gia>". Dudi day la mét vi du minh
hoa:
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Hinh 5: Théng ké NCKH theo tén tac gia

Pé xem théng ké & hon v& mbi twong quan
gilta cac tac gia, vi du hai tac gia khac nhau cung
nghién ctru ¢ nhitng don vi nao, ngudi dung nhén

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

chudt vao tén tac gia twong ing & biéu d6 hinh tron
trong khung 'Tac gid' dé tao thém mot bd loc &
khung 'B9 loc' va két qua dugc thong ké nhu sau:
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Hinh 6: Twong quan giira hai tac gia

Tir két qua thdng ké & Hinh 6 c6 thé thiy hai
tac gia "Pham Nguyén Khang" va "D Thanh
Nghi" cung tham gia nghién cuu véi tac gia
Nguyén Minh Trung (2 bai bio NCKH), Ha Duy
An (1 bai), Lam Chi Nguyén (1 bai),...Ngoai ra, s6
don vi ma tac gia Pham Nguyén Khang tham gia
dé viét bai bao NCKH giam tir 3 don vi xudng con
2 don vi gém Khoa CNTT-TT Pai hoc Can Tho
(cntttt ctu) 1a 6 bai va Khoa K¥ thuat — Cong nghé
Cao ding Cong dong Soc Tring (kten_stcc) 1a 1
bai, 1y do vi tac gid DS Thanh Nghi chi tham gia
nghién ctru chung & 2 don vi nay. Pdng thoi co

téng cong 7 bai bao NCKH do 2 tac gia trén viét
chung ¢ hai nam 2013 va 2014.

(3) Tim kiém va théng ké két qua theo cum

tur

Viéc dung cac cum tir tim kiém nhu “Ung dung
cong nghé cao trong ndng nghiép, thiy san va moi
truong”, “Quan 1y va st dung bén viing tai nguyén
thién nhién”, “K¥y thuat cong nghé va cong nghé
thong tin — truyén thong”,... va quan sat két qua
thong ké 1a diéu co6 thé thyc hién dugc:
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Théng ké bai bao NCKH trong trutng BH Can Tho 2011-2015
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Hinh 7: Ung dung céng nghé cao trong nong nghiép, thity san va méi truong

Trong 3 don vi quan tdm dén "Ung dung cong
nghé cao" c6 2 don vi thudc Pai hoc Can Tho:
Vién nghién ctru bién d6i khi hau (dragon_ctu) véi
2 bai, Khoa Nong nghiép — Sinh hoc ung
dung(nnshud_ctu) 1a 2 bai. Ngoai ra con c6 trung
tam No6ng nghiép Ung dung cong nghé¢ cao Bén
Tre (ttnnudenc_bt) 14 1 bai. Két qua tim kiém c6 5
bai bao NCKH va co dén 4 bai dugc chdp nhén
thoi gian gin ddy (tr cudi nim 2014 d&n nim
2015). Tir day c6 thé du doan duoc viéc Ung dung
cong nghé cao vao cac linh vyc nong nghiép, thuy
san va moi trudng dang rit dugc quan tim. Co thé
loai b6t nhitng két qua thong ké clia nhimng nim
trudc (vi du khong thong ké nam 2011) bang cach
sir dung cau truy van: "néng nghiép” OR "thiiy
san" OR "moi truong") AND "wrng dung cong
nghé cao' -tuade:"2011%".

Céc két qua dudi day, chiing t6i cho thdy duoc
viéc tim kiém da dang va phong pht hon véi viéc
két hop thém cac tur khoa dé tim kiém:

Hinh 8 v6i viée su dung tir khoa tim kiém: "tai
nguyén thién nhién" AND "qudn ly" AND "siw
dung" AND "bén vitng" dé cho thiy van dé quan
tim dén viéc quan 1y va sir dung bén vimg tai
nguyén thién nhién nhu thé nao?

C6 tong cong 55 bai bao NCKH lién quan dén
van d& quan 1y va st dung bén viing tai nguyén
thién nhién. Khoa M6i truong — Tai nguyén thién
nhién Pai hoc Can Tho (mttntn_ctu) dong gop 27
bai, Khoa kinh t& - Quan trj kinh doanh
(ktqtkd_ctu) v6i 3 bai, Vién nghién ctru phat trién
dong bang song Cuu Long (vneptdbscl_ctu) la 3
bai... Kha nhleu khoa/don vi khac ciing tham gia
NCKH vé van dé nay, cong véi viéc tang manh so
luong bai bao NCKH cac niam gin day (2013,
2014, 2015) nén c6 thé tam két luan, quan Iy va st
dung bén vimg tai nguyén thién nhién dang duoc
cha trong phat trién, phu hop v6i muc tiéu nim
2050 Viét Nam 1a qudc gia khai thac, sir dung tai
nguyén hop 1y, hiéu qua va bén vimng (Ngudn
http://www.vietnamplus.vn/quan-ly-su-dung-
nguon-tai-nguyen-hop-ly-ben-vung/200977.vnp).
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ké bai bdo NCKH trong truting BH Can Tho 2011-2015
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Hinh 8: Quan Iy va sir dung bén virng tai nguyén thién nhién

huéng nghién ctu khoa hoc dugc wu tién tai
Truong Pai hoc Can Tho:

Cubi cung, chung toi trinh bay két qua tim kiém
theo cum tir khoa vé "ky thuat cong nghé" va "cong
nghé thong tin". Pay cling 1a mot trong nhitng dinh

ké bai bao NCKH trong trudng BH Cén Tho 2011-2015
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Hinh 9: K§ thuit cong nghé va cong nghé théng tin — truyén thong
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Tap chi Khoa hoc Truong Dai hoc Can Tho

C6 12 bai bao NCKH lién quan dén Ky thuat
cong nghé va Cong nghé thong tin — truyén thong.
Nhiing bai bao NCKH nay dugc nghién ctru & cac
don vi v& K¥ thuat cong nghé nhu Khoa K§ thuat
Cong nghé Cao dang Can Tho (cntt_cdct), Khoa
Cong nghé (cn_ctu),... c6 ca truong Chinh tri
Thanh phé Can Tho (ct_ct) ciing tham gia nghién
ctru.

5 KET LUAN VA PE XUAT
5.1 Kétluan

Trong bai viét nay, chung toi di d& xuit mo
hinh quan 1y, tim kiém tai li¢u va tryc quan héa két
qué théng ké dya trén hai nén tang Hadoop va Solr
két hop mot s6 thu vién cua Lucene, bd phéan tich
tiéng Viét va bd cong cu truc quan hoa dir li¢u
Banana. M6 hinh d¢ xuét bao gom 3 thanh phan:
(1) Hé luu trit va phan phdi tap tin dya trén HDFS,
(2) Hé chi muc va tim kiém van ban dua trén
Lucene/Solr, d6i voi van ban tiéng Viét thi ching
t6i thay thé bo phén tich ciia no bang VnAnalyzer
va (3) Bo truc quan hoa dir lidu dé thong ké va hién
thi biéu dd bang cong cu truc quan Banana. Mo
hinh nay vira dap tng nhu cau téng hop va quan Iy
tap trung cac ngudn dir liéu phan tan cia mot to
chtrc, vira hd tro hiéu qua cho viée 1ap chi myc, tim
kiém va chi huéng ngudn dir lidu. Cac yéu td lién
quan dén can bang tai, toc do xir Iy nhanh dugc cha
trong trong md hinh va dwoc thé hién trong hai
thanh phan (1) va (2) ciia md hinh, dua trén co ché
da nat cia Hadoop va Solr.

Cubi cung, chung toi di cai dat, tich hop
thanh cong va ung dung mo hinh trong phan
tich xu hudng nghién ctru khoa hoc tai Truong
Pai hoc Can Tho véi két xuat dau ra 1a cac két
qua tim kiém va cac biéu d6 cho thidy xu
huéng nghién ctru khoa hoc lién quan dén
dinh hudng nghién ctru khoa hoc uu tién tai
Truong Pai hoc Can Tho. Pay ciing 1a cong
viéc chua dugc dé cap trong cac nghién ctru
lién quan. Két qua nay co y nghia thiét thuc
trong viéc tim kiém, théng ké, két xuat dir liéu
cia mot to chire khi cac dir liéu khong phai &
dang c6 céu trac nhu trude day.

5.2 Dé xuit

Trong thyc nghiém, chung t6i da st dung 1.584
tap tin van ban tap chi cua Truong Pai hoc Can
Tho (http://sj.ctu.edu.vn/ql/docgia/). Tat ca cac tap
tin ndy, metadata chua duogc chuén héa nén viéc
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tim kiém va két xuat dir liéu gap rat nhiéu kho
khin. Vi vay, chung t6i dé xuét cac tap tin cua bai
bao truéc khi duge cong bd cin duoc chuén hoa
metadata theo chuin chung dé c6 thé tim kiém,
thong ké va két xuat két qua dugc dé dang. Ngoai
ra, ching toi dé xuét tmg dung mé hinh nay vao
viéc phan tich dir liéu vé NCKH cho Trudng
DHCT, diéu nay s& gitip cho cac nha quan 1y co
thém thong tin dé dinh huéng trong viéc qui hoach
va xét duyét cac dé tai NCKH theo dinh hudng
chung cua Trudng.
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