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TOM TAT— Su xudt hién ciia cdc trang mang xd hoi dé lam cho s6 lwong nguoi sic dung va luong thong tin trao doi trén mang
internet tré: nén rat lom va khong nging gia tang. Phan I6n nguwoi sir dung mang xd hoi, blog thuong bay t6 mot cach chan that cdc
klen thike, ¥ kién, quan diém, cdam xc... cua chinh minh. Viéc phan tich chi dé tir nhitng trao déi, tdi liéu trén mang xa hoi nham
ndm bdt, qudn Iy va trich xudt théng tin ld vé cing quan trong va cé y nghia Ién trong gido duc, kinh 1é, chinh tri, xd héi, tam Iy
hoc... Tuy nhién dé cé dwoc nhimg thong tin hitu ich ching ta phdi gidai quyét cdc van dé phirc tap & cd hai giai doan: thu thip div
liéu tir cdc trang mang xd hdi va phdn tich thong tin tir nguon dir liéu lon.

Théng thirong bai todn phdn tich théng tin, cu thé la phan I6p bai viét theo chii dé, la bdi todn xit Iy, phén logi vin ban truyén thong
nhing khi dp dung cho dir liéu mang xd hoi thi gip phai khé khan vé dung heong div liéu can xir Iy, ¢6 thé 1én dén hang TeraByte,
ZettaByte. Dé cé thé luu trit va xir Iy lwong dit liéu ndy can sir dung cdc cong nghé tinh todn phan tan Cluster Computing, trong do
phé bién nhdt la mé hinh MapReduce.

Tir khéa— text classification, distributed model, classification by topic, big data, spark.
I. GIOI THIEU

Phan 16p van ban 1a mot trong nhiing bai toan ¢b dién trong khai thac dir liéu. Noi dung bai toan phan 16p chinh
1a di tim chu d¢é thich hop (tén/nhan 16p) trong tap hiru han cdc chu dé da duoc xac dinh trude. Tiéu chi lya chon chii dé
phit hop cho céc van ban dya trén do twong dong vé nglr nghia gitra chiing vdi cac van ban trong tdp ngit li¢u huin
luyén. Viéc tu dong phén 16p van ban vao mot chu dé gitip cho viée t chirc sip xép, luu trir va truy van tai liéu dé
dang hon vé sau. Bén canh do, phén 16p van ban con dugc sir dung dé hd tro trong qué trinh tim kiém, chiét loc thong
tin. Ngoai ra, vdi sy bung 16 cta mang xa hoi, viéc chia s¢ nhimg thong diép ciing chira dyng v6 van thong tin hiru ich.
Giai quyet bai toan phén 16p chu dé trén tap thong diép khdng 16 ndy mang lai rit nhiéu y nghia nhu: tim ra xu hudng,
chu dé chung ciia cong dong, phat hién nguoi dan dat y tuong (key player), ddnh gid mirc d6 hiru ich cta van ban, phat
hién dao van hay lya chon van ban lam dai dién cho tép ngir li€u. Xa hon nira, néu biét dugc sy quan tim cia tac gia
thong diép dén chii d& nao, ta co thé phan tich, nam bét duge ‘tam 1y’ cua nguoi dung, tir do dé dang goi Y nhirng tai
lidu, san phdm... twong ddng v6i chu dé va phi hop véi thi hiéu, tir d6 dinh huéng t6t hon cho truyén théng va
marketing hién dai.

Trén thé gioi, dic biét 1a d6i v6i tiéng Anh, dd c6 nhiéu cong trinh nghién ctu dat dugc nhimg két qua kha
quan. Tuy nhién, nhitng nghién ctru va tng dung trén ngdn ngir tiéng Viét con nhiéu han ché do gap phai khong it kho
khan v& ngir phap, sy nhap nhang vé ngir nghia trong qua trinh tach cu, tach tr. Co thé liét ké ra mot sb nghién ctru
v6i nhiing huéng tlep can khac nhau d6i voi bai toan phan 16p van ban nhu sau: phan loai véi may hoc vector hd tro
(SVM) [1], cach tiép can sir dung 1y thuyét tap tho [2], cach tiép can théng ké hinh vi [3], cach tiép can s dung
phuong phap hoc khong giam sat va danh chi muyc [4], cach tiép can theo luat két hop [5]. Nhitng nghién ctru trén déu
dat dugc nhitng két qua kha tdt, tuy nhién khé ma so sanh ching v6i nhau vi tap dir liéu thyc nghiém trong mdi phuong
phap 1a khac biét. Nhung du tiép can theo huéng nao di nita thi cic phuong phap néu trén déu da phan sir dung toan
van ndi dung ciia mot vin ban dé thuc hién phan 16p, didu nay ddng nghia véi viée cac mé hinh phan 16p ludn phai déi
pho v6i mot lugng 16n cac dic trung. Trong bdi canh thong tin duge chia sé trén cic mang xa hoi hién nay véi khéi
lugng di liéu khéng 10, khong ngung gia ting dang ké hang ngay thi viéc phai thyc hién phan loai ting van ban véi ndi
dung cuc 16n s& 1a mot thach thuc khong nhd.

Trong gi6i han ciia bai bdo, nhom tac gid khong thé khao sat hét cac hudng tiép can da néu ma chi chon mét
phuong phap tiép can truyén thong theo phwong phap SVM dé tir d6 dé xuat mo hinh nham giai quyét nhu cau xu ly
khoi Ivgng dit liéu 16n hién nay.

1. MO HINH PHAN LOP THEO TIEP CAN TRUYEN THONG BANG PHUONG PHAP SVM

Qua khao sat nhirng cong trinh [6][7][8][9], co thé khai quat mo hinh phan 16p theo tiép can truyén thong bang
phuong phap SVM nhu Hinh 1. M6 hinh nay gom 3 budc co ban:

e Budc 1: Tién xu ly dit liéu

Tap vin ban ban dau s& duoc xir 1y tach cu, tach tir, loai bo cac ddu cdu va cac stopword. Sau budc nay, mdi
van ban s€ la tap hop cua cac tir da dugc sang loc trong van ban do.

e Budc 2: Vector hoa
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Tap tir thu dwoc tir bude tién xir Iy dang & dang khong ciu triic do d6 dé xir 1y phan 16p bang cac phuong phap
may hoc can vector hoa chiung. M6 hinh ti tir dugce ap dung, theo md hinh nay, dir liéu van ban khong cod cAu trac (do
dai khac nhau) duoc biéu dién thanh dang véc to tan s6 xuét hién cua tir trong van ban.

Tir tAn sb cia tir, vector clia timg van ban s& dugc tinh bang cong thirc TF*IDF. Péy 1a cong thirc giup danh gia
mirc d6 quan trong ctia mot tir d6i v6i van ban trong bdi canh cia tap ngir lidu. TF (term frequency) 1a tan s6 xut hién
ctia mot tir trong mdt van ban. IDF (inverse document frequency) 1a tin s6 nghich cua 1 tir trong tap ngit lidu. Cong
thirc nhu sau:

fi

f(t)
Wij = TF” X IDF”

TFU =

= log——

Trong do, f; 1a s6 1an xuét hién cua tir t; trong tai liéu d;, n; 1a tong s6 tir trong d;, N 12 tong sb tai liéu, f(t)la
sb lugng céc tai liéu chira tir ¢;.

Két qua cua budc nay 1a vector phan bd xac suét ciia tap tir biéu dién chu dé cta timg van ban.

e Budc 3: Phan 16p van ban

Tép van ban diu vao sau khi trai qua cac budc xur 1y s& duoc dai dién bang tap cac vector. Chiing s& 1a dau vao

clia giai thuat SVM truyén thong.

« Téch cau
 Téach tu
» Loai bo ddu cau, stopword

+ M6 hinh tai tir
+ Cong thic TF¥IDF

Phanép OV,

Hinh 1. M6 hinh phén 16p theo phuong phép tiép can truyén théng bang phuong phap SVM
III. MO HINH PHAN TAN PE XUAT
A. M6 hinh phan tan trong Apache Spark

Pé thao tac trén khoéi luong dir liéu 16n nhom tac gia chon thuc hién viée cai tién mo hinh trén nén tinh toan
phan tan Mot trong nhimg m6 hinh xu 1y dir liéu 16n rat phd bién 1a MapReduce, dwoc hién thyc bang hai framework
mé ngudn mo ndi tiéng 1a Apache Hadoop va Apache Spark.

map(kl,vl) — list(k2,v2)
reduce(k2,list(v2)) — list(v3)
Hinh 2. Qua trinh map va reduce trong mo hinh MapReduce

Vé6i MapReduce, day 1a mot mé hinh ludng dit liéu, né thich hop va duoc tng dung véi da sb cac cong cu xir Iy
dir liéu 16n hién nay. Nhung ciing c¢6 nhiing tng dung khong thich hgp khi 4p dung mé hinh nay, dé 1a nhiing tmg dung
c6 dang mo hinh Idp. Trong mé hinh nay, qua trinh xt 1y cu duoc 1ap di 1dp lai. Luc d6 mé hinh MapReduce s€ bdc 10
nhitng han ché sau [10]:

(1) Tht nhét, c6 rit nhiéu cac giai thudt may hoc thuc hién cac ham lap di lap lai trén cung mét tap dir li€u dé
toi wu cac tham s6. Moi vong lap c6 thé dugc khai bao 1a mot lan thyc hién qua trinh MapReduce. Nhu vay, moi lan
thuc thi s€ la mét lan truy van lai dir liéu tir dia cting, diéu nay lam cho ca qua trinh bi cham di rat nhicu.

(2) Thir hai, mdt qua trinh MapReduce thuong st dung mot lugng 16n dir lidu. Néu qua trinh nay cu lap lai
nhiéu lan thi ly tuong nhat 1a ching ta nén tai nhirng dit liu nay 1én bd nhé dém trén cac may va truy van nhieu lan
trén d6. Tuy nhién Hadoop phai chiu d¢ tré hang chuc gidy véi moi lan thuc hién qua trinh MapReduce, bdi vi, moi
thanh phan cong viéc doc dir li¢u tir dia va duoc thuc hi¢n riéng biét.

Chinh vi thé bai bao chon cai dat xir Iy dir liéu 16n trén framework Apache Spark [10]. Puoc cai tién va khéc

phuc nhiing khuyét diém tir md hinh Hadoop MapReduce, Apache Spark su dung mot ddi tugng bo nhd dac bict goi la
RDD (Resilient Distributed Dataset), n6 1a mét tdp hop chi doc chira cac doi tugng di li¢u dugc phan tan luu trir ¢ cac
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nut tinh toan (cac may con trong mang tinh toan). Tap hop nay cing c6 kha nang mo rong mét cach mém déo, tw cin
bang va kha ning chiu 18i, phuc hoi khi ¢6 sy ¢b xay ra giong nhu Hadoop. Khi thao tic RDD s€ dugc Spark tai 1én bo
nhé dém cua nhimg nut tinh toan dé str dung nhiéu 1an qua céc qua trinh tinh toan song song MapReduce, chinh vi thé
toc do ctia Spark c6 thé nhanh hon Hadoop dén gap 10 lan.

Spark SQL
structured data

Standalone Schedule

Hinh 3. C4c thanh phén cua framework Apache Spark
B. Té chikc tdp vin bén va tién xir ly dir liéu
Tap van ban da thu thap va gan nhin duoc sir dung cho viéc huan luyén va phan 16p duogc luu trit dudi dang thd
(plain text). Nhiing tap tin van ban tho nay sé dugc chira trong cac thu muc tuong tng véi nhiing chu dé khac nhau.

Sau khi thu thap va t6 chirc luu trir dir liéu, budc ké tiép cua giai doan tién xir 1y 14 tach cau, tach tir. Khong nhu
tiéng Anh, khoang tring trong tiéng Viét khong thé déng vai tro diu hiéu phan tach cac tir. Tir trong tiéng Viét c6 thé 1a
tir don hay tir ghép, thém vao d6 sy nhap nhang vé nghia lam cho bai toan phan tach cac tir kho c6 thé dat duoc sy
chinh xac tuyét d6i. Mot trong nhitng cong cu tach tir c6 d6 chinh xac cao (theo cong bd cuia tac gia 14 trong khoang tir
96% dén 98%) d6 1a thu vién vnTokenizer [11], bai béo s& sir dung cong cu nay vao qué trinh tién xir 1y tip vin ban.
Két qua thu duoc sau budce tach tir s& 1a diu vao ciia mé hinh xir 1y phén tan s& dwoc trinh bay & Muc C.

Tap tin van ban sau khi xir 1y tach tir s& dugc luu trir phan tan ra cac thanh phan xtr 1y trong mang tinh toan.
C. Dé xudt moé hinh phén tin nham xiv Iy lwong I6n div liéu

Dé xay dung phuong phap phéan 16p khéi luong vén ban 16n theo chu d8, bai bao ap dung mé hinh phan tan
trong Apache Spark vao phuong phap phén 16p theo ti€p cén truyeén thong bang phuong phap SVM da trinh bay ¢ Phan
Il. Pau vao ciia m6 hinh phan tan 13 tap tir ciia vin ban da duogc cat bang thu vién VnTokenizer.

M® hinh phan tan bao gdm céac budc sau:

Budc 1: O bude dau tién, danh sach cac file ddu vao s& dugc chia ra timg phin ng voi cac nit tinh toan trong
mang phan tan. O moi nit, ta tién hanh xda céac stopword va thong ké tan so xuat hién cta cac tir.

Budc 2: Tép tir qua xir Iy ¢ bude 1 s& duge may tinh trung tim (driver) thu hdi lai, théng ké tong s6 tir
Bude 3: Két qua thong ké tir budc 2 s& dugc phén tan tro lai cac ndt tinh toan dé tinh gia tri TF*IDF cta céc tir.

Budc 4: Sau khi tinh TF*IDF, giai thuat s€ loc lay nhig tir c6 gia tri trong ngudng cai dat trude. Viée loc nay
nhim lya ra nhitng tir du tinh chat déc trung cho chu dé, loai boé nhirng tir qua hiém xudt hién hodc xuét hién qua phod
bién. Gia tri ciia ngudng s& dwoc toi vu dan tir thue nghiém.

Budce 5: Tiép theo, tap tr dac trung s€ dugc driver tap trung lai va phan tan ra cac may tram dé tao cac vector
dac trung cho chu dé cua van ban.

Budc 6: Tat ca vector dugc tap hop tai driver va phan tan ra cdc may tram dé phan 16p bang SVM.
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Hinh 4. M6 hinh phan tan nhim xt 1y luong 16n dit lidu.

IV. CAI PAT THUC NGHIEM VA PANH GIA KET QUA

A. Mo ta dir ligu, moi truong cai dit
Dir liéu van ban duqc‘thu thap tur trang bao dién tir VnExpressv, tér}g s6 van ban duoc sur dung dé thu nghiém la
20000 bao gom céc thanh phan chu dé dugc mo ta trong Bang 1 va biéu d6 Hinh 5.

Bang 1. Théng ké s6 tai lidu theo chii d&

Chi dé S tai liéu
S6 hoa 10000
Cong dong 1500
Kinh doanh 1500
Giai tri 1500
Du lich 1500
Thoi sy 1500
Thé thao 1500
Phap luat 1000
Téng cong 20000
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Thanh phan van ban trong tap ngir liéu

Phap hudt
The thao 5%

ashia ®COng Sng W Koh dosnh G @Dulich BThsy ®Thithan B Phap ludt
Hinh 5. Tryc quan thanh phan dit liéu thir nghiém theo chu dé.

Tap ngit lidu nay dugc gan 2 chu dé (nhan) 16n 1a: S6 hoéa (10000 tai liéu) va Céac chii d& khac (10000 tai lidu).
Trong qua trinh thuc nghiém, tap ngit liéu dwoc chia thanh 2 phan: 70% huan luyén, 30% thir nghiém. Sau khi tach cau,
tach tir va loai bo stopword, nhom tac gia théng ké chi sé TF*IDF cua cac tir khoa trong tp ngir liéu va thu dugc két
quéa duoc tong quat trong biéu do sau:

TFIDF cia chi) de So Hoa

L 100000 20000 0000 Ao SO ) Juooo
Hinh 6. Bidu db phan bé gi4 tri TF*IDF ctia cac tir khoa trong chi d& S6 hoa

TFIDF ctia chil & Céc chi & khac

45

4‘ e o . o
.

AS

0 100000 200000 300000 400000 200000 £00000

Hinh 7. Bidu db phan bé gi4 tri TF*IDF cua cAc tir khoa trong chi d& Cac chu dé khac
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Sau khi loai bo cac stopword thi chu dé sb hoa bao gdm 652528 tir khoa, chi dé Cac chu d& khac bao gdm
506130 tir khéa. T cong thirc TE*IDF da néu ¢ Phan 11, ta c6 thé thiy trong mot vin ban mot tir cang xuét hién nhidu
lan thi gia tri TF cang 16n, nguoc lai, néu tir d6 cang hlem thi gia tri TF lai cang thap. D4i voi toan b tap ngir lidu, tir
khéa cang xut hién nhleu thi gia tri IDF cang thip, con khi n6 hiém khi xuét hién thi gia tri IDF lai cang cao. Dé bo
phan 16p hoat dong tdt, ta phai loc duoc nhitng tir khéa dic trung cho 16p, khong qua hiém va ciing khéng duoc qua
phd bién. Qua thyc nghiém, nhém tac gia chon gia tri TE*IDF trong khoang tir 0,007 dén 0,4.

Mbi truong cai dit hé thdng phan tan 1a 10 may ao co cdu hinh binh thudng véi vi xir Iy 8 nhan va bo nhd RAM
8GB. Cac may duogc két ndi voi nhau, trong d6 c6 mot may vira 1a may con véi vai tro xir 1y, vira 1a may chu vai vai tro
quéan 1y cap phat tai nguyén, dir liéu; thu thap, tong hop két qua, xir Iy nhitng tinh toan cuc bd. Cac may chay hé diéu
hanh Ubuntu 16.04, dugc cai dat Apache Spark 1.6.2.

B. Két qud va ddnh gid

_ Thoi gian thyc hién mo hinh phan 16p trén hé thong xi Iy phéan tan gdm 10 don vi tinh toan 1a 8.6 tiéng, két qua
thu vé dugc trinh bay trong Bang 2.

Bang 2. Bang két qua

Precision | Recall | F-measure
88,14% | 91,99% 90,02%
Qua qua trinh thir nghiém va két qua nhu trén, c6 thé dua ra mot vai nhan dinh nhu sau:

(1) Két qua thu duoc hét sirc kha quan trong viéc phan 16p van ban theo chu dé.

(2) Hé théng véi 10 don vi tinh toan 1a qua nho, chi c6 t’hé dung dé thyc nghiém kha ning xt 1y dwoc khdi
luong dir liéu 16n va tang truong theo thoi gian, diéu ma cac hé thong don xir 1y kho dam bao.

(3) Khéi luong dir liéu trong thuc nghiém 16n hon nhiéu so vé6i cong trinh [1] 4162 tai liéu, cong trinh [5] 5000
tai liéu, cong trinh [7] 7842 tai 1iéu, céng trinh [9] 2000 tai liéu.

(4) Véi khéi luong dir lidu tuong dbi 16n, bao quat cac truong hop va phuong phap loc bo stopword, loc bo

nhiing tr khoa khong du stic dac trung cho chu dé, 1am cho két qua chinh xac hon.
V.KET LUAN VA HUONG PHAT TRIEN

Viéc chia sé cong viéc ra cac nit tinh toan bang phuong phap phan tan, song song hoa thong qua m6 hinh
MapReduce gitp cho viéc giam tai b nh¢ khi phai tinh toan v6i nhimng khoi lugng dir 1iéu 16n, dong thoi giap cho toc
d6 doc/ghi dir liu thu hep khoang cach vdi toc dg tinh toan cua vi xtr Iy gop phan tang toc toan bo qua trinh thyc hién
giai thuét. Quan trong nhat, véi viée xir Iy khdi luong dir liéu 16, chung ta s& c6 cai nhin da chiéu, toan dién hon vé bai
toan, tir d6 két qua dugc cai thién hon so véi nhimg tiép cén truyén thong.

Trong tuong lai, nhom tac gia s& tién hanh khao sat véi nhidu cach tiép can dé cb ging dat dugc nhimg két qua
cao hon.

VI. LOT CAM ON

Nghién ctru ndy 1a san pham cua dé tai “Nghién ctru cac ky thuat xur 1y dir liéu 16n, ap dung cho viéc xac dinh
nhitng ca nhan c¢6 tam anh hudng trong mang xa hdi” ma s6 D2015-07, thudc Trudong Pai hoc Cong nghé Thong tin —
PHQG-HCM.

TAI LIEU THAM KHAO

1. Nguyén Linh Giang, Nguy&n Manh Hién, Phén loai vin ban tiéng Viét v&i bo phén loai vecto hd trg SVM. Tap chi CNTT&TT,
Thang 6 nam 2006.

2. Nguyén Ngoc Binh, “Ding 1y thuyét tip tho va cac k§ thuat khac dé phén loai, phan cum vin ban tiéng Viét”, Ky yéu hoi thao
ICT.rda’04. Ha ndi 2004.

3. Nguyen Linh Giang, Nguy&n Duy Hai, “Mb hinh théng ké hinh vi tiéng Viét va ng dung”, Chuyén san “Cac cong trinh nghién
ctru, trién khai Cong nghé Théng tin va Vién thong, Tap chi Buu chinh Vién théng, sb 1, thang 7-1999, trang 61-67. 1999

4.  Huynh Quyét Théng, binh Thi Thu Phuong, “Tiép can phuong phap hoc khong giam sat trong hoc ¢ gidm sat véi bai todn
phan 16p van ban tiéng Viét va dé xuat cai tién cong thurc tinh d6 lién quan gilra hai van ban trong mé hinh vecto”, Ky yéu Hoéi
thao ICT.rda’04, trang 251-261, Ha Ni 2005.

5. Db Phuc, “Nghién ctru img dung tép phé bién va ludt két hop vao bai toan phén loai vin ban tiéng Viét c6 xem xét ngir nghia”,
Tap chi phat trién KH&CN, tép 9, s6 2, pp. 23-32, ndam 2006

6. T.T.HuynhvaS.T. Tréan, “Hé théng nhéan dang va phan loai van ban”, Pai hoc Cong nghé thng tin, Hb Chi Minh, 2007.

7. Trin Dé Cao; Pham Khang Nguyén, “Phan loai vin ban v6i may hoc vector hd tro va ciy quyét dinh”, Tap chi Khoa hoc, 21a,
trang 52-63, 2012.



860 XAY DUNG MO HINH PHAN TAN CHO PHAN LOP KHOI LUQONG LON VAN BAN THEO CHU BE

8. T.T.T. Tran, C. T. Vii va N. Ta, “Xay dung h¢ théng phén loai tai li¢u Tiéng Viét”, Khoa Cong nghé Thong tin, Truong DH
Lac Hong, Bién Hoa, 11/2012.

9. D. Q. Truong, “Phén loai vin ban dya trén rut trich ty dong tom tit ciia van ban”, trong Ky yéu Hoi nghi qudc gia lan thir VIII
ve Nghién ctru co ban va ting dung Cong ngh¢ thong tin, Ha Noi, 2015.

10. M. Zaharia, M. Chowdhury, M. J. Franklin, S. Shenker and I. Stoica (2010), “Spark: Cluster Computing with Working Sets,” in
Proceedings of the 2Nd USENIX Conference on Hot Topics in Cloud Computing, Boston, MA.

11. Lé Hong Phuong, Nguyén Thi Minh Huyén, Azim Roussanaly, Hb Tuong Vinh, “A Hybrid Approach to Word Segmentation
of Vietnamese Texts”, Language and Automata Theory and Applications: Second International Conference, LATA 2008,
Tarragona, Spain, March 13-19, 2008. Revised Papers, Springer-Verlag, Berlin, Heidelberg, 2008 [doi>10.1007/978-3-540-
88282-4_23].

BUILDING DISTRIBUTED MODEL FOR
CLASSIFICATION MASSIVE TEXT DATA BY TOPIC
Nguyen Ho Duy Tri, Nguyen Trung Quan, Le Van Duyet, Ngo Thanh Hung

ABSTRACT— The appearance of the social networking sites has attracted users and generated massive amounts of information
every day. Social network users predominantly express their true emotions, sentiments, opinions and knowledge. It is important and
necessary to classify social network's posts, conversations into topics for better information retrieval. Such rich information can be
a useful resource for the economy, education, and psychology. To address this problem, we experiment with two stages: collect data
from social network sites and examine large data. When applying text classification for such an extensive data from social networks,
which may be terabytes, it can be difficult to store and analyze it. In this paper, we overcome that difficulty with a parallel
computing technique based on MapReduce.



