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Outline

e Gidithiéu Tripi
e Cac thach thire ky thuat tai Tripi
* Large Scale Search Engine

— T6i wu hod trong bai toan crawling dir liéu
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San du lich trwc tuyén I&n nhat Viét Nam

= D3u tién

= HOi tu cac yéu td
»Du lich tron goi: Tour, Landing Tours, Activities
> Lwu tru: Khach san, Du Thuyén, Homestay
»Duwa don: Vé may bay, car (thr nghiém)

> Tripi Holidays: Combo cac san pham Lwu trd + Van
tai + Activities

TRIPLLVN - San du lich tryc tuyén I&n nhat

8/14/16 Viét Nam



San du lich trwc tuyén I&n nhat Viét Nam

TT 800 gobi du lich

Tour Packages Ll

6000 khach san trong nudc

100.000 khach san quéc té
(chuan bj trién khai)

Gan 100 Céng Ty Du Lich

8/14/16 TRIPI.VN - San du lich truc tuyén 1én nhat
Viét Nam



Outline

e Gioithiéu Tripi

— Why Tripi?
e Cac thach thuc ky thuat tai Tripi
* Large Scale Search Engine

TRIPLLVN - San du lich tryc tuyén I&n nhat

8/15/16 Viét Nam



Thuwong mai dién t& B2C trén thé gidi 0

Thi trwong thé gi¢i 2013 (ty $ USD)
$1,221

5 nudc lén nhat*

* X %

197 triéu ngudi dung 180 triéu ngu¢i dung 309 triéu nguoi dung 86 triéu ngu i dung

S 395 $230 S$181 $119

(32%) (19%) (15%) (10%)

TRIPI.VN - San du lich truc tuyén 1én nhat

8/15/16 Viét Nam Ngudn: AT Kinney



Thwong mai dién t&r B2C Dong Nam A 0

Thi trwdng 6 nwéc I&n nhat trong Dong Nam A 2013 (ty $ USD)

S7

el —

3.2 triéu nguoi dung 16 triéu ngu¢i dung 5 triéu nguoi dung 14 triéu nguoi dung

$1.7 $1.3 $1.3 $0.9

|
~ 0.006% thi trwong thé gidi

TRIPI.VN - San du lich truc tuyén 1én nhat

8/15/16 Viét Nam Ngudn: AT Kiarnsey 2013



Thwong mai dién tlr B2C Dong Nam A 0

Toc d6 tang trwdng du kién
(2013 - 2017)

25% 25%

ASEAN 6 Trung Qudc My EUS5 Nhat Ban

TRIPL.VN - San du lich truc tuyén I&n nhat

8/15/16 Viét Nam Ngudn: AT Ki?rney



n sd Viét Nam

([,Em 29% su dung 3G
D 65% truy cap bang Smartphone D 75% truy cap bang laptop

g 58% tham gia giao dich truc tuyén
o ©o

TRIPI.VN - San du lich truc tuyén 1én nhat

8/14/16 Viét Nam Ngudn: Moore Corporation 2015 & VECIT1\02014



Thuong mai dién tir B2C Viét Nam 0

Cac san pham chinh dwo'c mua truwc tuyén

&)

D6 gia dung

9% 9%

. 0

Phu kién

 J
é
D6 dung ca nhan

Quan 3o

85% 27%

*I E _EEE-] 000

D6 dién tlr ca nhan SPDV khéc

P6 an Phiéu giam gia
0 (0]
6% 4% 2% 2%
TRIPL.VN - San du lich truc tuyén I&n nhat
Ngudn: Moore CorH)ration

8/14/16 Viét Nam



Thuong mai dién tir B2C Viét Nam 0

Cac san pham chinh dwo'c mua truwc tuyén

San pham dich vu khac

(2%

B

g

-

Giai tri Spa DV chuyén nghiép Du lich
TRIPL.VN - San du lich truc tuyén I&n nhat
8/14/16 Vit Nam Ngudn: VECITA 2014



Thuong mai dién tir B2C Viét Nam 0

Van dé chung trong thwong mai dién tlr Viét Nam

Khé xac dinh dwoc chat lwong

Khong du tin twdng
Khéng da théng tin dé quyét dinh

Khéng c6 thé tin dung dé tra tién
Giao dich tryc tiép dé dang hon

Quy trinh thanh toan phtrc tap
SPDV khong co trén mang

Khéng bao gi&» mua sam trwc tuyén
Khéng biét cach mua ban tryc tuyén
To6c dd Internet cham

TRIPL.VN - San du lich truc tuyén I&n nhat

8/14/16 Viét Nam Ngudn: VECITA 2014



Giai phap cho nganh du lich 0

Mot hé théng thwong mai dién t& du lich, gitp két néi nguoi tiéu dung vdi cac nha
cung cap dé ho tro va thuc day:

= v o
" ép s/

Quyét dinh mua ban Niém tin Uy tin san pham dich
t6t hon nguwoi tiéu dung vu du lich

TRIPI.VN - San du lich truc tuyén 1én nhat

8/14/16 Viét Nam
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TRIPI.VN

Giup nguwoi dung tim kiém va lua chon:

o

]

Du lich tron goi Vé may bay Khach san

Thué xe

..t nhitng nha cung cap I&n nhat va uy tin nhat trong thi trwong du lich Viét Nam
TRIPI.VN - San du lich truc tuyén 1én nhat

8/14/16 Viét Nam
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S& ménh cua Tripi.vn

Xay dung mot hé thong thwong mai dién t& du lich
théng minh va hiru ich dé gidp cho moi hanh trinh
cua moi nguwoi tro nén do'n gian hon va uy tin hon

TRIPLLVN - San du lich tryc tuyén I&n nhat

8/14/16 Viét Nam
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Outline

Gioi thieu Tripi
Cac thach thue ky thuat tai Tripi
— Céac bai toan lién quan dén Data Science tai Tripi

Large Scale Search Engine
Summarization in News Media

(g



Crawling @ Tripi

" Tech: Tripi la meta search engine
= Crawling Gia phong khach san / Vé may bay tw
cac nha cung cap
= Airlines
" Online Travel Agents (OTA)

TRIPLLVN - San du lich tryc tuyén I&n nhat

8/15/16 Viét Nam
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Crawling @ Tripi

,npo Tim ki&m tour du lich, khdch san, vé mdy bay... Q
L] /
- . Ha Noi 16/08 18/08 2 2
Xem ban d8 l\ 690 khéch san Nhén phong Tré phong khdch dém
e
86 loc tim kigm Sipxéptheo  DaxudtboiTripi  Gidw Tiéu chuén « Dénh gid v
Lo . ma
Gid tién : Khéch san Medallion Ha Ngi
[ 0d | 10 000 000+ & * % %k Danh gia: 80/ 100 Nhan xét: 765
X J L )
R Vo o TRIPI 1.167.0004d Expedia.com.vn 1.037.200d
0 3333333 6666667 10000 000 Agoda.com 1.129.2009 Hotels.com 1.171.0009
Booking.com 1.171.8004d
Hang khdch san Xem thém ¥
L 8.8 .8 8
R Khéch san Church Boutique Hang C4
& % & * * Kk Dénh gia: 83/ 100 Nhan xét: 547
* TRIPI 908.000 g Agoda.com 813.9009
Hotels.com 850.000d Expedia.com.vn 850.000 4
* .
Xem thém ¥
Chua phan loai
Dénh gid Maison DHanoi Boutique Hotel
o * K X Danh gid: 77 /100 Nhin xét: 923
Tuyét voi (9+)
o TRIPI £24.0004 Agoda.com 8152004
Rattat (84) Hotels.com 851.400¢ Expedia.comvn 851.400d
Tét 7 Booking.com 870.500d
Xem thém ¥
Hailong (6+)
Trén trung binh (5+)
Khéch san Church Boutique 95 Hang Gai
Hinh thie ~ * Kk * Dénh gia: 82/ 100 Nnan xét: 633
Khéch san TRIPI 1.355.0009 Agoda.com 1.094.700d
Expedia.com.vn 1.189.900d Hotels.com 1.189.9004d
Resort Booking.com  1.191.000d
Nha tro Xem thém ¥

Axovz vena

TRIPL.VN - San du lich truc tuyén I&n nhat

8/15/16 Viét Nam

¥ & & GiangBinhTran~v

Thay d5i

1.167.000
Dt vdi Tripi

Dit phdng

908.000 4
DAt véi Tripi

Dt phdng

824.0004
DAt véi Tripi

Dit phdng

1.355.000 §
DAt véi Tripi

Dit phdng

19



Crawl dir liéu

" Muc tiéu:
Crawl gid cdc khdch san trwdc nhiéu thdng
* Thach thirc:
Qud nhiéu queries cén thuec thi
= H=100K, S6 lwgng Hotels
* R =6 thang, pham vi th&i gian dé cache gia san trong
hé thong
= A =10, s6 lvong cac agents
= 16.2B queries

= Can toi wu hod qua trinh crawling

TRIPLLVN - San du lich tryc tuyén I&n nhat
8/15/16 Viét Nam

20



Crawl dir liéu

®* Freshness
* Gid fresh nhat co thé

= Xac suat 1 khach san thay do6i gia phong, hét phong
trong mot khoang thoi gian nao do

= Cacyéu td anh hudng: thoi gian, vi tri khach san,
chat lwgng khach san, comments, ...

= Politeness Policy

= Khdng vi pham s6 lwong queries toi da guri tdi cac
nha cung cap

TRIPLLVN - San du lich tryc tuyén I&n nhat

8/15/16 Viét Nam
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€ Quay lai danh sach

Khach san Sofitel Legend Metropole HANgi ~ + + + =

15 Ngé Quyén, Hoan Kiém, Ha Noi

[ svere [wiweet | Pt

Boc tach thong tin

TRIPI 5.337.0004

@ Thong tin khdch san ) Gia phang chi tiét M Béndd @ Dénhgia W Tham khdo thém
<& v TIYL VIgHE - (7;;' z eSS —
oA Trgong Dai  NO&N Hang %, X % o :
ocogle hoc Théy Lei CP paiCOVT, frAr x % Map data 2016 Google Terms of Use = Report a map error
Déanh gié chi tiét
- voi © _.Day 1a khodng thdi gian thodi mai khi & Ha N&iUu digm: Vj tri dep, thirc 3n ngon va dich vy phdng tat, nhan vién lich sy than thién, khach san c8
‘uy%t X kinh, phéng thoai mai, hd bai, trung tdm spa dep, gid phong hop Iy, mién phi sir dung internet.Nhuge diém: khéng céCac van dé khac: Bra sang rat
92/100 § 12123 nhén xét cla thinh soan, c6 nhigu mén d& lya chon, ¢6 12 ti chua thay & cac khac san khac, cé mén sudn ciru gid khodng 25USD, nhung tai nght ban nén thr it
khach nhdt mét [&@n....
©) _..Dich vu clia khach san néi chung déu rat t3t nhat |a cac blra dn tuyét vdi, ching 161 rat thich khach san nay, va luén mudn danh nhigu thai gian
Tuvét voi 1537/2123 hon d& dugc & mdt nai tién nghi nhu vdy, néu chon lua mdt noi dé nghi ngol, thu gidn nhat 1a d&i vai cac cip uyén vong mdi cudi thi Sofitel 1a mét lva
Y chon ding va thich hgp nhat....
R&t t6t 277/2123 ® ...D&acircy 1a khodng thdi gian thodi m&aacutei khi & Ha N&i Uu diém: Vi tri dep, thire n ngon va dich vu ph&ograveng tat, nh&aciren vi&ecircn
_ lich syr th&acircn thién, kh&aacutech san c8 k&iacutenh, ph&ograveng thoai m&aacutei, hd boi, trung t&acircm spa dep, gia ph&ograveng hop Iy, mién
phi str dung internet....
Tét 207/2123
. © _..Phdng tdm cb day do tién nghi va dat tiéu chudn, bon tdm rat I&n hé théng cap nudc hoat ddng 18t. C6 mdt 58 sur viéc dién ra xung quanh hd bai

Hailong 73/2123

|

Trén trung binh 29/2123
1

Chudu24.com (80)
Agoda.com (967)
MyTour.vn (63)
Booking.com (471)
Hotels.com (119)
Expedia.com.vn (423)

trong théi gian ching tdi luu trd, nhung nd khéng anh hudng nhigu dac biét 1a tiéng dn va chang t6i rdt thich xem céac trdn mua cam gidc rat la nhung
thoai mai. Chang tdi an 18i trong thanh nhac cda jazz, c6 nhiéu mén dé lya chon ca quéc t& va Viét Nam, dich vu tuyét véi nhw ban mong doi va
chung t&i da khdng c6 gi ¢€ phan nan....

@ ...Phdng duge cham séc cin thén, thire @n ngon, nhin chung cdc dich vy tuyét vai, phuc vy chu ddo va trong thai gian luu trd t5i da hoc duge mot
vai ti€ng Viét, hd boi rdng rai sach s&, cdc nhan vién & day rat nhiét tinh, quan tdm dén khach, dic biét ho ludn biét cudi véi khach....



Boc tach thong tin

" Muc tiéu:
= BAc tach nhirng thdong tin dac treng nhat cda khach
san tu reviews
» Dja diém
" DO an
= Dijch vu
= Gidca ...
= Thach thtrc:

= D{¥ liéu nhiéu, da ngdn nglr va khéng dwoc gan
nhan trudc

TRIPLLVN - San du lich tryc tuyén I&n nhat

8/15/16 Viét Nam
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Duw doan kinh doanh

" Muc tiéu:
= Dy doan gia ca, mirc do tiéu thu phong cua cac
khach san, vé may bay, car phuc vu cho kinh doanh

* Thach thure:

® Gid cad va mirc tiéu thu thay déi lién tuc va phu
thudc rat nhiéu yéu to khach quan kho dodn trudc
cua thi truvong

= Mé hinh du doan dua vao dit liéu trong qua khu
lan théng tin hién tai dé thich nghi nhanh

» Can dod chinh xac cao

TRIPLLVN - San du lich tryc tuyén I&n nhat

8/15/16 Viét Nam
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Learning to Rank

" Muc tiéu:

= S3p x&p cac san pham dé t6i wu hod twong tac
(CTR) cling nhu sales (CTA)

= Thach thirc:

= M6 phong va tham s6 hod hanh vi nguoi dung
khong hé dé dang

TRIPLLVN - San du lich tryc tuyén I&n nhat

8/15/16 Viét Nam
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Outline

e Gidithiéu Tripi
e Cac thach thuce ky thuat tai Tripi
e Large Scale Search Engine
— T6i wu hod trong bai toan crawling dir liéu



g

A Random Walk Model for Optimization of
Search Impact in Web Frontier Ranking

(SIGIR2015 — Best Paper Nominated)

| BOSTON
hHag UNIVERSITY




Web Frontier Ranking Problem 0

Large-scale search engines can crawl di¥ liéu lién tuc

Discovery Process: fetch trang web mai

Anh hudng truc tiép
tdi két qua tim kiém



Web Frontier Ranking Problem

Large-scale search engines can crawl di¥ liéu lién tuc

Discovery Process: fetch trang web mai

Downloaded pages (D)

(Crawled)

“Chon tdp con cdc URL d€é téi wu
hod lwong views / clicks trong
twong lai”

DEFINITION 1  (FRONTIER PRIORITIZATION PROBLEM).
Given a set D of already crawled URLs, a set F' of URLs
in the frontier, a time period t, and a limit £ indicating
the number of new URLs to be added to the collection,?
find a subset S C F, such that |S| < £, and depending
on the impact definition, either Ec(S) = }_ 5 Ic(p,t) or
Ev(S)=>_,cs Iv(p,t) is mazimized, where Ec and Ev are
two potential objective functions in the expected case.




Cac cach tiép can trwdc do

e Connectivity-based approach (vi du, PageRank)
* S3p x&p cac URL dua vao murc lién két

e Search-centric approach
e Dy dodn xem mot URL c6 kha nang duwoc views/ clicks khéng
trwdce khi crawl URL do6
e Baitoan kho?
* NOi dung cla webpage chwa dugc download
* Webpage chua dwoc hién thi cho nguoi dung



Our approach: Combining two lines of work

« Két hgp hai hudng gidi quyét trén

e Random Walk Model

— Két hgp search impact vao trong hudng tiép can
dua trén connectivity



Di¥ lieu thuwc nghiém

total # of pages # of clicked pages # of viewed pages # of links frontier impact ratio
Dataset D F D¢ Fe Dy Fy D—-D /|F| [Fv|/|F

Wikipedia 476,805 1274117 98700 34,926 148812 ~ 45213 1,632,121
WebCrawl 74,270,857 23,613,846 105,495 94,902 245,092 194,512 876,871,434 304, 709 842

/0

0.8%

04%

Phan rat nho cac URLs duwoc coi la
hitu ich tir mat ngudi dung (click/view)

Wikipedia Dataset (“600K pages):
 Web crawl Dataset (~100M pages) - 6 thang




Impact-aware Frontier Prioritization 0

Webpage duoc ghé tham nhiéu thi thuong link dén
webpage cé kha ndng duwoc ghé tham nhiéu trong

tuong lai Good Pages Good Pages
N

DC to FC
DC to FC

| DNC to FC
DNC to FNC
DNC to FC
DNC to FNC

DNC to FNC




RW with Graph Enrichment

Jump Search Assumption:
“Nguoi dung sau khi thdm 1 webpage thi cé kha ndng tim kiém
va doc cdc webpage lién quan mdc di khéng cd link 1an nhau”

Tao ra cdc lién két o giita cdc webpages c6 dé twong déng




RW-EG
. , _.-» D6 thi ban dau
Cong thurc o
T:(j) = aw Z FiM;jxi—1(7)

1€ L

+ a(l —w) Z FiMi;xi—1(i) | +(1 — a)v;.

Ching minh hoi tu ‘o
P06 thi ao



Impact relative to the ideal

70%

60%

50%

40%

30%

20%

10%

Click-Impact on Wikipedia Dataset

+—+ Random
=k Q-Overlap
=\ InDegree

V—V¥ Q-Hybrid
B PageRank

RW
®® RW-EG

0 1% 2%

3% 4% 5% 6% 1% 8% 9%  10%
Percentage of fetched pages

Similar results with View Impact




Click-Impact on WebCrawl Dataset

70%

+—+ Random
¥k Q-Overlap
60% | A\ InDegree
v—v¥ Q-Hybrid
50% | m— PageRank
RW
40% ®-0® RW-EG

o—0—9

30% —

20% —

—% se—¢ ¥

10% [~

Impact relative to the ideal

|
0 02% 04% 06% 08% 10% 12% 14% 16% 18% 2.0%
Percentage of fetched pages

Similar results with View Impact



Takeaways
Tripi la cong ty cong nghé
Rat nhiéu bai todn thach thirc can loi gidi tot
Rat nhiéu data hiru ich

Goc nhin cong nghiép
Large Scale Search Engine

— Phuwong phap T6i wu hod trong bai toadn crawling
dir lieu

(g



Thank you, folks ! 0

— Thuec tap

— R&D Engineers

— Ul /UX Frontends
GTRAN@TRIPI.VN




