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Problem
& Motivatio

Mobifone is a Telecommunication Company in Vietham that consumes a massive
amount of news every day, both internal and external to their customers. These pieces of
news come in the form of promotional SMS, official webpage announcements, internal
department reports, etc. All these text data need a solution for customers, support lines,

and internal access to search and retrieve in seconds.

The existing system is based on a keyword database “LIKE” search. Our mission is to
upgrade this system to get a higher search intelligence whilst reducing search time.



01. Problem and motivation

| Semantic Search

+ Semantic search considering the meaning behind the words to
understand user intent and context. Deliver contextually relevant
results by comprehending the relationships between words and
the overall context of the query.

+ Semantic search is an evolution in both accuracy and flexibility
of the search engine. Unlike traditional keyword-based searches,
it delves deeper by comprehending the semantics behind words
and user queries, resulting in more accurate and relevant search
outcomes.




02. Related work

+ Some well-known datasets commonly used for general purposes include
Microsoft Research Paraphrase Corpus (MRPC), SemEval
« These datasets include Hypothesis - Premise — Label

+ Mobifone News dataset only contain Title — Description - Content
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(;¥emise hypothesis relatedness_score entailment_judgment
string - Iengths string - Iengths float32 class label
IlIIII'.lI..________ IIIIIIII- _____ ll....lllllllllll.ll G D
15 139 14 144 1 5 3 classes
A grqup 9f kids is A gxogp of b?ys in a 4.5 © NEUTRAL
playing in a yard and.. yard is playing and a..

A grgup 9f children is A gIQUp gf kids is 39 © NEUTRAL

playing in the house.. playing in a yard and..

The ¥0ung boys are The kids are playing 4.7 1 ENTAILMENT
playing outdoors and.. outdoors near a man..

The kids are playing A gIQUp gf kids is 3.4 © NEUTRAL
\Sytdoors near a man.. playing in a yard and.. <,/

SemeEval Dataset Structure
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(;;ntencei sentence2 similarity_score
string string float32

A plane is taking off. An air plane is taking off. 5
A man is playing a large flute. A man is playing a flute. 3.8
A man is spreading shreded cheese on a A man is spreading shredded cheese on an 38
pizza. uncooked pizza. '
Three men are playing chess. Two men are playing chess. 2.6
\ﬁrman is playing the cello. A man seated is playing the cello. 4.25)

A normal Semantic Similarity Scoring Dataset Example




Tiéu dé
G6i cwrd'c Rockstorm (thir nghiém)

NGi dung

Mirc cwrére: khai bdo theo mirc cwdie clia g6i cwdie QStudent. Cac wu ddi: Ngoai vu dai cla géi cwdc Q-Student , KH con duwgc thém cac wu ddi sau: Mién phi
g0i data Zing: KH dwoc ting goi cwde data Zing trong 01 chu ky dau tién khi kich hoat thué bao. Céc chu ky tiép theo néu KH gia han sé tinh cwd'c theo mirc
quy dinh cda gdi. Bwoc mic dinh tham gia cdng déng RockStorm va hwéng day dd cac quyén lgi, wu ddi danh cho thanh vién trong cdng dbng (xem tai Tab
Uu d3i cho céing dBng RockStorm ). NOI DUNG CLUPOC (B3 c6 VAT) Goi ndi mang khoang 1.18 0d/phut 118d/6s + 19,674/ 15 Goi nhom (k& ca khi roaming vai
Vina) khodng 708d/phut 70,8d/6s + 11,8d/1s Goi TB trong céng déng Rockstorm khodng 708d/phut 70,8d/6s + 11,8d/1s Goi lién mang khodng 1. 380d/phut
138d/6s + 23d/1s 5 MS ndi mang 99d/SMS SMS li&n mang 2508/SMS SMS ¢8 dinh VNPT 2904/SMS 1. B&i tuong 4p dung: D&i twong dp dung: Thué bao dang
hoat déng trén mang MobiFone va cic thué bao ding ky gdi cwdc RockStarm. Bang ky tham gia: Thué bao phat trién mi s dung géi cwéc RockStorm: KH
dwoe mic dinh tham gia cdng ddng ngay khi kich hoat ma khéng can ding ky. Thué bao MobiFone dang hoat ddng trén mang: KH 6 thé dang ky tham gia
cdng dBng RockStorm bang céch soan tin nhén: DK_RS gii 999 (trong d6 " "_" " 1a khodng tréng khi soan tin nhan). Sau khi tham gia cdng d6ng RockStorm, KH
sé dugc ngay hudng toan bd cac wu ddi danh cho thanh vién trong cdng dong. 2. U'u ddi cho thanh vién trong cdng dong: a. Gidm cwdc goi gitra cic thanh
vién trong cdng dong RockStorm: Céc thué bao trong cdng dng RockStorm sé& dwoc hwding mike cwrde goi wu d3i khi goi cho nhau: 708 déng/phut (d3 bao
g0m thug& GTGT), khong phan biét géi cirdrc ma KH dang s dung. Trong dé: Block 06 gidy d3u: 70,8 déng/06 gidy Block 01 gidy ti€p theo: 11,8 dong/01 gidy
Mi¥c cwdre nay chi dp dung khi cdc thanh vién goi cho nhau. Khi thanh vién goi d&n cic thué bao khéng ndm trong céng dong RockStorm: 4p dung theo mikc
cwd'c cla goi cwdic ma KH dang sif dung. b. Cap nhat théng tin mi&n phivé chuiong trinh RockStorm: Trong thivi gian digén ra chiong trinh RockStorm, thanh
vién céng ddng RockStorm s& dwoe cip nhat mién phi gdi thdng tin hang ngay vé chrong trinh. Thué bao phéi dang ky §8 dwoc nhan géi théng tin mién phi.
c. Gidm cuére tai nhac chudng chir RockStorm: Ngay khi dang ky thanh vién céng dang RockStorm, thanh vién s& dugc ting mién phi bd nhac chuéing che
RockStorm. Gidm 50% cwdc tai nhac chudng chiy RockStorm trong cdc [3n tai ti€p theo. d. Tdng qua cho céc thué bao trong cdng d8ng cd mive si dung cao
nhat hang thang: Thivi gian d& tinh va x&p hang thanh vién: 01 chu ky dwec tinh tir ngay 01 d&€n ngay cudi cing cda thang. Thivi diém cht di ligu dé x&p
hang: ngay 05 hang thang. 56 tién st dung d& x&p hang: D&i véi thué bao tra trudc: 13 t8ng s8 tign tiéu ding trong tai khoan chinh trong chu ky triege. BEi
v@i thué bao tra sau: 13 s tign KH thue phai ndp trong chu ky trwde, d8 bao gdm thug GTGT (khéng bao gdm cac khodn ng trudec, chigt khau throng mai,
khuy&n mai,...). Quy dinh v& x&p hang thanh vién: vao ngay 05 hang thang, hé théng s& chét danh sdch thanh vién trong céng dong RockStorm va tién hanh
x&p hang thanh vién theo murc si dung cha chu ki (thang) lign k& tredc d6. 10 thué bao cd murc st dung cao nhit trong thang s& dwgc nhan qua tang cha
MaobiFone (KH s& nhdn dwoc tin nhan théng béo v viéc dugc ting qua). Ting qua cho thué bao cd mire si dung cao: 10 thué bao cd mirc si¥ dung cao nhat
trong thang s& duoc nhidn qua ting 13 bd nhac chudng ch& mai nhat cia MobiFone hodc cic 8n vat phdm, &n phdm lién quan d&n chwong trinh RockStorm. e.
Tham du cic s kign, chuong trinh lién quan d&n RockStorm: Giao lwu, hop béo gidi thidu show din, ting vé xem RockStorm mién phi cho cic ndm tiép
theo,... TT Tinh hudng N&i dung tin nhén 1 Thué bao ding ky tham gia céng dong RockStorm 1.1 Thué bao MobiFone chwa tham gia céng dong Chao mung
ban tro thanh thanh vien cong dong MobiFone RockStorm. Ban se duoc dong hanh voi chuong trinh RockStorm va nhan nhung uu dai dac biet tu MobiFone.

Mé ta

Trong théi gian dién ra churong
trinh RockStorm, thanh vién céng
dong RockStorm sé& dugc cap nhat
mi&n phi gdi théng tin hang ngay
v& chwong trinh. Thué bao phai
dang ky d& dwoe nhdn gdi théng
tin mién phi. c. Gidm cuwére tai nhac
chuéng ch& RockStorm: Ngay khi
dang ky thanh vién cdng dang
RockStorm, thanh vién sé dwoc
ting mi&n phi bd nhac chuéng ch&
RockStorm. Giam 50% cudre tai
nhac chudng ch& RockStorm trong
cac I3n tai tiép theo.

MobiFone News Dataset contains only Title, Content and Description




02. Related work

Traditional BERT uses a cross-encoder for semantic comparison that accepts two sentences

as input and outputs a target value

Softmax classifier

oo
]

T—CSentence A>

<Sentence A




Cross-Encoder
0.1

C BERT )

T T

Sentence A Sentence B

W

When using cross-encoder, we must provide two input vector simultaneously to get their
similarity. In contrast, a bi-encoder accept each input independently, return their embedding

vectors which can then be used with a similarity metric.




W

+ Due to the massive computations, a cross-encoder is unsuitable in the
search engine use case. |

+ A search on a knowledge base of n=10,000 documents will take 10,000 ‘

model inferences.
« This number may multiply how the preprocess operation splits each raw

document due to the BERT-model maximum accepted sequence length

ount carefully.

Procee



q«
(W mt

Reimers and Gurevych introduce a new architecture Using a pre-encoded knowledge base with an

using two identical BERT as featurizer and train optimized index structure can reduce the query

simultaneously two BERT with a similarity metric so time of a search from days to a few milliseconds.
that BERT encode two semantically similar sentence

into high metrically similar vectors

CosineSimilarity (u, v)
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0l. Data Preparation

Raw filtering of HTML entities into corresponding Unicode characters

hlt;Mobile&gt; B51 tuong: cdc bd hda mang 14 MobiCard, MobidU va MobiQ
kich hoat samp; nap tién.

ChétLugng TAt, This is sin phdm! tridi nghiém rat tuyetvoi,

Hay cho chung toibfeedbackéd samp;

SPpt: 0967569264 or 0 967965264 or m0093983

mail : Longnmhel502%6@fpt.edu.vn

Ngay: 12/08/2023 :)

&HZ20309 ;e #38388a#20013,;c#20800; a#30807 ;Fastpayve#ea0dl; e#24335; &#20805; &
20540 ;&#23558; 2 #33719; 8424471 ;e #361592; 8436865,

S0%a#30340; &#20805; &#20540; «#38754; &#20540;

EH12200;5#1998] ;e #28480 ;8 #21046; 2420805 ;8420540 ; 27425 o #25068 ;

D

SH10G;a#224; a#32; a8 116, a8 114, a#i242; #3232, #00; 6#104; a#417; #1105, a#32; #1168
FEFLlA; a2 e #00 a2 e L 0 e 11T L2 ;e #T8 YL e 110 #2326 #103 ;#1055
$#2500; e 112, #3280, 84103, #432 ;e #7901; &#105; a#32 ;#0902 #104; e#417; 2410
S a#l32; e 108 e 224, a#i 32 e #00; a#225; e #00 a 32 e #1166, #1047 &#117; & #2347 5432
FEEOS A HO T AL LY SHE e H# T AH L1 L c#08 #1005, &#TO #1111 #1110 &# 101 s#327 4
$#116; e#104; a#97 ;e #109; 8432, #1023, e#105; e#07;a#32; e#100; e 7921 o #32; a#273;
GE111;a#225; #1110, a#32; a#116; #7027 e#32; a##115; #7885 a#32; a#99;a#225; #5
O eH32; a8 110, a#114; e #7803 68110432, #2773, #7845, 84117 ;6432 a#116; #7841
FEE105; e 32 e 00, e 225, 200, #32; e 103, e #1057 #7843 ;#1057 8#32; #2737 2478
45; 11 7; eH32; e H#98; a#t243; a#110; a#103; 32, #2273, #2225 #32; #1118, c##224; o
32;&# 1107 #1004, a# 7803 ;a1 10, a#32; a #0094 225 ;6 #09; #3232, 4103, 68105, #7843;
e#105;a#32; e#116; #1104, e 432, e 7003 #1110, 84103 a#40; 32 #6067 e#225; a#99
a2 e #1033 e #1105, a#7843; #1005, e 32273 #7845, a# 117 S #3226 #99; #1177 o
110;e#103;6#32; a#05 ;#7845 #1112, a#32;e#100; #7883, a#99 ;#1046 #32; a#118;
EHTO00; e 32 ;e 100 ;e #7021 32 ;273 #1117 #2258 #1110 £#54;

\ 4

kMDbile} Béi tuong: cac bd hda mang 1a MobiCard, Mobi4U wva MobigQ kich
hoat & nap tién.

CchitLuong T&t, This is s&n phém! trai nghiém rat tuyetvoi,

H&y cho chung toiSfeedbacksd &

shbt: 0967965264 or 0O 967265264 or =005583

mail : Longrmhel502%&0fpt.edu.vn

Ngay: 12/03/2023 :)

HAB| i@ rastpay AT ILEFIEEME sosb' R ERE . TERHIFEERE

D

14 trd choi true tuyén gitp nogudi choil 14 céc thué bao MobiFone tham gia
di dodn t¥ =8 céc trén diu tai cdc gidi diu béng da va nhan cac gildi
thudng. Céc gidi diu cung cép dich vu du doén:




0l. Data Preparation

Remove HTML tags with whitespace and Convert characters frorr‘\\o
Windows-1252 encoding to UTF-8

hlt;Mobile&gt; B51 tuogng: céc bd hda mang 14 MobiCard, MobidU va Mobig
kich hoat samp; nap tién.

ChitLuong T&t, This is sdn phim! trai nghiém rat tuyetvoi,

Hay cho chung toibfeedbackéd samp;

SPpt: 0567565264 or 0 967965264 or m009983

mail : Longnmhel50zZ3%s@fpt.edu.vn

Ngay: 12/08/2023 :)

EfZB300 ;s #38388 ;e #20013; a#30890 ;836807 ;Fastpay e#2604]; a#24335,; 4208057 o
Z0540; &#23558; &#33719; 424471 ;436152 o #36865;

SO%&#30340; &H#20805; &#20540; a#38754; «#20540;

EH12200;8#1998] ;& #28480;a#21046; 2420805 a#20540; a#27425;#25968;

:D

#1008, effczda#30; e llora#f 114, a#242; 32,6899 e #1104, af417; #1057 a#32;a#116
FEEl1A: e TO2 ;e 00 32 el le e 11T A H12] s #TET L S H 110 232 ;e #103 7 8#105; 5
$200; e#112; 32, a#110; #1023, #432; #7901 ; a#105; a# 32,495, a#104; a#417; &#10
SreHZ2; e 1l08; #2024, e 32 e #09 #2205, 00 a3 e L o 104, & 117 a#234; s 32
FERHORRHO T AL el e T T a1 e HO8 A H100; 270 a1 11 e #1107 2H101; 2 H 32
#116; a#104; a#97 ;#1009 a#32; a#103; #1005, #0578 4#32; a#100; #7921 ; e #32; a#273;
GHLLL;eH#eeb; e ll0; 832, 68110 #7027 #232; a8 115; a#7885 & #232; & #5909 e #225; 45
Sraftzzafflle; affl14; e 78038110832, o273, e #7845 ;#1117 ;e #32 a1l 7841
;e#105; #3232 a#00; e 225, #9932, &# 103, a#105; #7843, &#105; a#32; a#273; 478
A5; e# 117, e 22 a#008,; e 243, 8110, e 103, & 32, #2732 e #2250, 8832 e 118; a#224; off
32;e#110; &#104; & 7853 #1110 e 32 e 00 e 2258 #0909; #2327 #103 ;#1058 #7843,
HE10G; 32 a1l e 104, & 432; #7003, #110; #1053 a#46; aff 326807 a#225; 495
FEHRE e lO3 e L05; e #T R4, e 1050 & 22 273 #7840 & H 11T #3232 2 #099; 2117 &
110;a#103; #3232, a#099;a#7845; 112, #3281 00,8 #7883, #0091 048832, #1158,
EfTO05; eH32 ;e #100; #7021 328273 e #1111 #2252 #110; 24#58;

v

pdi tuong: cdc bd héa mang 14 MobiCard, MobidlU vad MobiQ kich hoat & nap
tidn.
ChitLuong Tét, This is san phim! trai nghiém rat tuyetvoi,
H&y cho chung toiSfeedbacked &
SBt: 09679659264 or 0 267965264 or 009983
mail : Longnmhel502%60fpt.edu.vn
Ngay: 12/09/2023 1)
EREIhE rastpay AT nEITHESEE o8 R ERE . TIREFEERE
D
14 tro chol true tuyén givp ngudl chol 14 céac thué bao MobiFone tham gia
du dodn t¥ =8 cdc tran diu tail cdc gidi ddu béng d4 va nhén céac giai
thudng. Cac gidi ddu cung cip dich wvu duy dodn:




0l. Data Preparation

0/. Cleans and removes Email, URL, Mention, numlber recognition and
grouping of numbers

hlt;Mobile&gt; B51 tuong: cdc bd hda mang 14 MobiCard, MobidU va MobiQ
kich hoat samp; nap tién.

ChétLugng TAt, This is sin phdm! tridi nghiém rat tuyetvoi,

Hay cho chung toibfeedbackéd samp;

SPpt: 0967569264 or 0 967965264 or m0093983

mail : Longnmhel502%6@fpt.edu.vn

Ngay: 12/08/2023 :)

&HZ20309 ;e #38388a#20013,;c#20800; a#30807 ;Fastpayve#ea0dl; e#24335; &#20805; &
20540 ;&#23558; 2 #33719; 8424471 ;e #361592; 8436865,

S0%a#30340; &#20805; &#20540; «#38754; &#20540;

EH12200;5#1998] ;e #28480 ;8 #21046; 2420805 ;8420540 ; 27425 o #25068 ;

D

SH10G;a#224; a#32; a8 116, a8 114, a#i242; #3232, #00; 6#104; a#417; #1105, a#32; #1168
FEFLlA; a2 e #00 a2 e L 0 e 11T L2 ;e #T8 YL e 110 #2326 #103 ;#1055
$#2500; e 112, #3280, 84103, #432 ;e #7901; &#105; a#32 ;#0902 #104; e#417; 2410
S a#l32; e 108 e 224, a#i 32 e #00; a#225; e #00 a 32 e #1166, #1047 &#117; & #2347 5432
FEEOS A HO T AL LY SHE e H# T AH L1 L c#08 #1005, &#TO #1111 #1110 &# 101 s#327 4
$#116; e#104; a#97 ;e #109; 8432, #1023, e#105; e#07;a#32; e#100; e 7921 o #32; a#273;
GE111;a#225; #1110, a#32; a#116; #7027 e#32; a##115; #7885 a#32; a#99;a#225; #5
O eH32; a8 110, a#114; e #7803 68110432, #2773, #7845, 84117 ;6432 a#116; #7841
FEE105; e 32 e 00, e 225, 200, #32; e 103, e #1057 #7843 ;#1057 8#32; #2737 2478
45; 11 7; eH32; e H#98; a#t243; a#110; a#103; 32, #2273, #2225 #32; #1118, c##224; o
32;&# 1107 #1004, a# 7803 ;a1 10, a#32; a #0094 225 ;6 #09; #3232, 4103, 68105, #7843;
e#105;a#32; e#116; #1104, e 432, e 7003 #1110, 84103 a#40; 32 #6067 e#225; a#99
a2 e #1033 e #1105, a#7843; #1005, e 32273 #7845, a# 117 S #3226 #99; #1177 o
110;e#103;6#32; a#05 ;#7845 #1112, a#32;e#100; #7883, a#99 ;#1046 #32; a#118;
EHTO00; e 32 ;e 100 ;e #7021 32 ;273 #1117 #2258 #1110 £#54;

A 4

&1 tugng: cac b
nap tién.
Ch&tLuong Tét, This
Hé&y cho chung toi 5

héa mang la MobiCard, Mobi 4 U wva Mobi¢ kich hoat &

is sdn phdm! tridi nghiém rat tuyetvoi,
feedback 64 &

SPbt: 0967965264 or 0 967565264 or 2 009983

mail :
Ngay: 12/03%/2023 :)

:D

HRiEIch# & Fastpay ATFLEFSREMIE so «BTREEE . MESFERE

14 tréd chol truce tuyén gidp ngudi choi 134 cdc thué bao MobiFone tham gia
di doédn t¥ =8 céc trin diu tai céc gidi déu béng d4 va nhén cac gidi
thudng. Céc gidi diu cung clp dich vy duy doan:




0l. Data Preparation

Remove emoji and convert data to lowercase

hlt;Mobile&gt; B51 tuong: cdc bd hda mang 14 MobiCard, MobidU va MobiQ
kich hoat samp; nap tién.

ChétLugng TAt, This is sin phdm! tridi nghiém rat tuyetvoi,

Hay cho chung toibfeedbackéd samp;

SPpt: 0967569264 or 0 967965264 or m0093983

mail : Longnmhel502%6@fpt.edu.vn

Ngay: 12/08/2023 :)

&HZ20309 ;e #38388a#20013,;c#20800; a#30807 ;Fastpayve#ea0dl; e#24335; &#20805; &
20540 ;&#23558; 2 #33719; 8424471 ;e #361592; 8436865,

S0%a#30340; &#20805; &#20540; «#38754; &#20540;

EH12200;5#1998] ;e #28480 ;8 #21046; 2420805 ;8420540 ; 27425 o #25068 ;

D

SH10G;a#224; a#32; a8 116, a8 114, a#i242; #3232, #00; 6#104; a#417; #1105, a#32; #1168
FEFLlA; a2 e #00 a2 e L 0 e 11T L2 ;e #T8 YL e 110 #2326 #103 ;#1055
$#2500; e 112, #3280, 84103, #432 ;e #7901; &#105; a#32 ;#0902 #104; e#417; 2410
S a#l32; e 108 e 224, a#i 32 e #00; a#225; e #00 a 32 e #1166, #1047 &#117; & #2347 5432
FEEOS A HO T AL LY SHE e H# T AH L1 L c#08 #1005, &#TO #1111 #1110 &# 101 s#327 4
$#116; e#104; a#97 ;e #109; 8432, #1023, e#105; e#07;a#32; e#100; e 7921 o #32; a#273;
GE111;a#225; #1110, a#32; a#116; #7027 e#32; a##115; #7885 a#32; a#99;a#225; #5
O eH32; a8 110, a#114; e #7803 68110432, #2773, #7845, 84117 ;6432 a#116; #7841
FEE105; e 32 e 00, e 225, 200, #32; e 103, e #1057 #7843 ;#1057 8#32; #2737 2478
45; 11 7; eH32; e H#98; a#t243; a#110; a#103; 32, #2273, #2225 #32; #1118, c##224; o
32;&# 1107 #1004, a# 7803 ;a1 10, a#32; a #0094 225 ;6 #09; #3232, 4103, 68105, #7843;
e#105;a#32; e#116; #1104, e 432, e 7003 #1110, 84103 a#40; 32 #6067 e#225; a#99
a2 e #1033 e #1105, a#7843; #1005, e 32273 #7845, a# 117 S #3226 #99; #1177 o
110;e#103;6#32; a#05 ;#7845 #1112, a#32;e#100; #7883, a#99 ;#1046 #32; a#118;
EHTO00; e 32 ;e 100 ;e #7021 32 ;273 #1117 #2258 #1110 £#54;

0

A 4

ddi tuong: cdc bd hoa mang 14 mobicard, mobi 4 u va mobig kich hoat &
nap tién.
chidtluong tdt, this is san phim! trii nghiém rat tuyetvoi,
h&y cho chung toi 5 feedback 64 &
sdt: 0567565264 or 0 S56796%264 or x 005583
mail :
ngay: 12/0%/2023

HAE @ fastpay AR AEKENE so 9 EEHE . TREFFERE

14 tré chol tryc tuyén giup ngudi choi 14 céde thud bao mobifone tham gia
2 ] £ 2 A A ' 2 T ) A 2 2 [y s 2 T

dy doan ty sd cac trin dau tal cic gilil dau bdng da va nhin cac gilail

thudng. céc gidi ddu cung cép dich vy dy doén:




0l. Data Preparation

.

Remove non-numeric characters, spaces, latin letters, and underscores

Replace consecutive characters with a single character (including tabs and newlines)
Ex: dashes, spaces

hlt;Mobile&gt; B51 tuong: cdc bd hda mang 14 MobiCard, MobidU va MobiQ
kich hoat samp; nap tién.

ChétLugng TAt, This is sin phdm! tridi nghiém rat tuyetvoi,

Hay cho chung toibfeedbackéd samp;

SPpt: 0967569264 or 0 967965264 or m0093983

mail : Longnmhel502%6@fpt.edu.vn

Ngay: 12/08/2023 :)

&HZ20309 ;e #38388a#20013,;c#20800; a#30807 ;Fastpayve#ea0dl; e#24335; &#20805; &
20540 ;&#23558; 2 #33719; 8424471 ;e #361592; 8436865,

S0%a#30340; &#20805; &#20540; «#38754; &#20540;

EH12200;5#1998] ;e #28480 ;8 #21046; 2420805 ;8420540 ; 27425 o #25068 ;

D

SH10G;a#224; a#32; a8 116, a8 114, a#i242; #3232, #00; 6#104; a#417; #1105, a#32; #1168
FEFLlA; a2 e #00 a2 e L 0 e 11T L2 ;e #T8 YL e 110 #2326 #103 ;#1055
$#2500; e 112, #3280, 84103, #432 ;e #7901; &#105; a#32 ;#0902 #104; e#417; 2410
S a#l32; e 108 e 224, a#i 32 e #00; a#225; e #00 a 32 e #1166, #1047 &#117; & #2347 5432
FEEOS A HO T AL LY SHE e H# T AH L1 L c#08 #1005, &#TO #1111 #1110 &# 101 s#327 4
$#116; e#104; a#97 ;e #109; 8432, #1023, e#105; e#07;a#32; e#100; e 7921 o #32; a#273;
GE111;a#225; #1110, a#32; a#116; #7027 e#32; a##115; #7885 a#32; a#99;a#225; #5
O eH32; a8 110, a#114; e #7803 68110432, #2773, #7845, 84117 ;6432 a#116; #7841
FEE105; e 32 e 00, e 225, 200, #32; e 103, e #1057 #7843 ;#1057 8#32; #2737 2478
45; 11 7; eH32; e H#98; a#t243; a#110; a#103; 32, #2273, #2225 #32; #1118, c##224; o
32;&# 1107 #1004, a# 7803 ;a1 10, a#32; a #0094 225 ;6 #09; #3232, 4103, 68105, #7843;
e#105;a#32; e#116; #1104, e 432, e 7003 #1110, 84103 a#40; 32 #6067 e#225; a#99
a2 e #1033 e #1105, a#7843; #1005, e 32273 #7845, a# 117 S #3226 #99; #1177 o
110;e#103;6#32; a#05 ;#7845 #1112, a#32;e#100; #7883, a#99 ;#1046 #32; a#118;
EHTO00; e 32 ;e 100 ;e #7021 32 ;273 #1117 #2258 #1110 £#54;

dd1 tuong: cdc bd hda mang 14 mobicard, mobi 4 u va mobiq kich hoat nap
tién. chitluong tét, this is san phim trdi nghiém rat tuyetvoi, hiy cho
chung toi 5 feedback &4 =sdt: 0967965264 or (0 967969264 or x 003983 mail
ngay: 12/09/2023 fastpay 50 14 trd chol truc tuvén giup ngudi choi 1a céc
thué bao mobifone tham gia dy dodn t¥ sd céc tran diu tai cdc gidi diu
béng da va nhéan céc gidi thudng. céc gidi diu cung chp dich vu du dodn:




0l. Data Preparation

Standardize Viethamese word marks

hlt;Mobile&gt; B51 tuong: cdc bd hda mang 14 MobiCard, MobidU va MobiQ
kich hoat samp; nap tién.

ChétLugng TAt, This is sin phdm! tridi nghiém rat tuyetvoi,

Hay cho chung toibfeedbackéd samp;

SPpt: 0967569264 or 0 967965264 or m0093983

mail : Longnmhel502%6@fpt.edu.vn

Ngay: 12/08/2023 :)

&HZ20309 ;e #38388a#20013,;c#20800; a#30807 ;Fastpayve#ea0dl; e#24335; &#20805; &
20540 ;&#23558; 2 #33719; 8424471 ;e #361592; 8436865,

S0%a#30340; &#20805; &#20540; «#38754; &#20540;

EH12200;5#1998] ;e #28480 ;8 #21046; 2420805 ;8420540 ; 27425 o #25068 ;

D

SH10G;a#224; a#32; a8 116, a8 114, a#i242; #3232, #00; 6#104; a#417; #1105, a#32; #1168
FEFLlA; a2 e #00 a2 e L 0 e 11T L2 ;e #T8 YL e 110 #2326 #103 ;#1055
$#2500; e 112, #3280, 84103, #432 ;e #7901; &#105; a#32 ;#0902 #104; e#417; 2410
S a#l32; e 108 e 224, a#i 32 e #00; a#225; e #00 a 32 e #1166, #1047 &#117; & #2347 5432
FEEOS A HO T AL LY SHE e H# T AH L1 L c#08 #1005, &#TO #1111 #1110 &# 101 s#327 4
$#116; e#104; a#97 ;e #109; 8432, #1023, e#105; e#07;a#32; e#100; e 7921 o #32; a#273;
GE111;a#225; #1110, a#32; a#116; #7027 e#32; a##115; #7885 a#32; a#99;a#225; #5
O eH32; a8 110, a#114; e #7803 68110432, #2773, #7845, 84117 ;6432 a#116; #7841
FEE105; e 32 e 00, e 225, 200, #32; e 103, e #1057 #7843 ;#1057 8#32; #2737 2478
45; 11 7; eH32; e H#98; a#t243; a#110; a#103; 32, #2273, #2225 #32; #1118, c##224; o
32;&# 1107 #1004, a# 7803 ;a1 10, a#32; a #0094 225 ;6 #09; #3232, 4103, 68105, #7843;
e#105;a#32; e#116; #1104, e 432, e 7003 #1110, 84103 a#40; 32 #6067 e#225; a#99
a2 e #1033 e #1105, a#7843; #1005, e 32273 #7845, a# 117 S #3226 #99; #1177 o
110;e#103;6#32; a#05 ;#7845 #1112, a#32;e#100; #7883, a#99 ;#1046 #32; a#118;
EHTO00; e 32 ;e 100 ;e #7021 32 ;273 #1117 #2258 #1110 £#54;

N

dd1 tuong: céc bd hoa mang 1a mobicard, mebi 4 u vd mobig kich hoat nap
tién. chitluong tét, this is =an phfm trdi nghiém rat tuyetwvoi, hiy cho
chung toi 5 feedback €4 =dt: 096796%264 or 0 967969264 or = 00%%83 mail
ngdy: 12/09/2023 fastpay 50 1a trd chol trye tuyén givp ngudd choi 1a céc
thué bao mobifore tham gia du dodn t¥ sb cdc tran diu tal cée gidi diu
bérng d4 va nhén céde gidi thudng. cée gidi diu cung cip dich vy dy doan:




o Title cleaning O

(MBF KV 3) Chan cat s& vi pham quang céo Ch&n cat sé vi pham quang cdo rao vit tai

v

rao vat tai Da Nang Pa Nang

v

Buzz Me (Bao cudc goi nh& ty dong) 9283 Buzz Me Bao cubc goi nhd ty dong 9283




News Content Processing

STEP O

Cut News with content longer than 1000

words down to first 10 sentences. (Using
model to clear all leftover data which is <EOS> token of PhoBERT tokenizer)

Run a Language Detection Pretrained

not Viethamese



Data After Cleaning

Title Content

G6i ceére Rockstorm thir nghiém Mikc curére: khai bdo theo mike crére cha goi cde QStudent. Cac wu dii: Ngoai wu dii cda géi crdc Q-Student , KH con duroc thém céc vu
ddi sau: Mi&n phi goi data Zing: KH dugc ting goi crde data Zing trong 01 chu ky dau tién khi kich hoat thué bao. Céc chu ky ti€p theo néu
KH gia han sé tinh curéc theo mirc quy dinh cda géi. Buoc mac dinh tham gia cdng dong RockStorm va huéng @y dd cic quyén loi, wvu dai
danh cho thanh vién trong cong dong (xem tai Tab U'u ddi cho cdng dong RockStorm ). NOI DUNG CU'OC (B4 c6 VAT) Goi ndi mang khodng
1.18 0d/phut 118d/6s + 19,67d/1s Goi nhém (k& cd khi roaming véi Vina) khodng 708d/phit 70,8d/6s + 11,8d/1s Goi TB trong cong déng
Rockstorm khoang 708d/phut 70,8d/6s +11,8d/1s Goi lién mang khoang 1. 380d/phut 138d/6s + 23d/1s S MS ndi mang 99d/SMS SMS lién
mang 250d/SMS SMS ¢& dinh VNPT 2904/SMS 1. B8i tvong 4p dung: 9461 twong &p dung: Thué bao dang hoat dong trén mang MobiFone
va cic thué bao déng ky gbi curdc RockStorm.

Nha mang nhan tin truyén théng diép cla Thi tuvéng Tir chigu ngay 15/5, cdc nha mang tai Viét Nam ddng loat nhan tin d&n thué bao cla minh d& truyn t3i thong digp cla Thi tudng
Nguy&n Tan Diing v viéc bao d3m an ninh trat tw trong b&i cnh hién nay. N&i dung kéu goi ngwoi dan Vigt Nam cung nhau gitk gin an
ninh trat ty, doan k&t, khéng nghe theo kich déng clia k& x&u dé hanh déng trdi vai phép luat. "M&i ngudi Viét Nam gop phin cung c3
nuéie bao vé chi quydn thigng liéng cia T8 quéc theo ding ludt phdp nwée ta va quéc t&8", mdt phan ndi dung tin nh&n ndu. Cac nha
mang cho bi&t c6 3 mau tin nhan voi théng tin tvong ddng nhau s& glvi d8n thué bao toan mang. Thong diép dwoc dua ra nham khan
truong dong b & cac bién phdp, chi dong va kién quyét ngin chian, khéng d€ x3y ra céc hanh vi ddn d&n hau qué déng tidc. Trwde dé, mat
nhém ngwdi x3u d4 kich ddng cdc cdng nhan tai Binh Drong pha hoai tai sdn doanh nghiép, gdy méat an ninh trat ty hdm 13/5. Ngay khi vy
vigc xdy ra, cic oo’ quan chirc ndng Viét Nam d3 khan treong tran dp va xit Iy nghiém nhitng ngudi cd hanh vi kich déng. Nhén tin qua di
dong 13 k&nh tuy&n truy&n théng tin hidu qué t&i ngudi dan béi tai Viét Nam cd hon 130 triéu thué bao di ddng, twong duong 138% dan
s8. Trong d6 Viettel o6 gan 60 tridu khéch hang, twong duong téng thué bao cia Mobifone va Vinaphone.

MobiFun Live. 1. Gigi thiéu: Web Portal cung cdp hinh thire tai nhac, hinh, logo bao gém 2 hinh thire Dich vu Mobifun 912 g¥i Nhac chudng don am, Biéu
twong (logo den trang- tic logo mang) truc tidp vé BT, khéng yéu ciu k&t ndi data, hién d3 ngung cung cip SMS, chi cung cdp qua portal.
Dich vu Mobifun Live gi¥i Nhac da &m sic (midi), c6 |&i {mp3), hinh mau (jpg), logo mau v& may dién thoai dwdi dang tin nhin wap push
chira dwong link. Ngwdi nhan két ndi dwong link théng qua GPRS d& tai ndi dung vé may. 2. Bdi twong: D ich vu Mobifune Live trén portal
chi co thé gli t in nhan Wap push d&n tat ca thué bao Mobifone (khéng glfi d&n mang khac) Chi ap dung cho cic may sl dung HDH
Symbian, Windows Mobile cé kha ndng nhan tin nhan wappush. KHONG hé trg cic déng méy 6 HPH 10S (iphone), Rim (BlackBerry),
Android (Sonyericson Experia),... 3. Diu kién sir dung: T4t ca thué bao thudc mang Mobifone s dung may tirong thich d8u cé thé nhan
dugc tin Wap push cda dich vu Mobifune Live. Tuy nhign dé cd thé tai TK KM1 = KM2 > KM3 > TK chinh Tinh cwoc thué bao gli tin dén 395
Tai ndi dung T inh theo goi cudc Internet ma thué bao dang si dung Tinh cwére thué bao tai ndi dung (thué bao nhén tin wap push mién
phi nhng khi tai ndi dung s& bi tinh cuére data) Ghi chi: IN ICC quy dinh nguyén téc trir cirée clia 995- Mobifun Live 13 trir TK KM1 > KM2 >
KM3 >TK chinh , tuy nhi&n thuc té test chi trir vao TK chinh (va dang trir 1710d/13n- dang ch& [am r6 lai vai IN)

\L 2/




Multiple Negative Ranking

n

Batch size




Why Multiple Negative Ranking Loss

LW

* As our data only contains news titles and content, there will be no contradiction or neutral

annotation as in ideal datasets.

+ Using any classification will halve performance because there will be a class imbalance between

positive and negative.

-+ We will batch sentences and marking all non-negative labels with a low score.




Model architecture

"ac

Our PyTorch implementation loads a single BERT
network with pre-trained weights from the
'vinai/phobert-base’. This BERT network processes
two batches of sentences separately in the
training process, creating a “siamese”-like
network. Our design guaranteed the identical

properties between BERT networks of SBERT

Layer’s Output
Shape

(N,N)

(N, 768)

(N, 256, 768)

(N, 256)

cos_sim(a_l,p_1)
cos_sim(a_2,p_1)

cos_sim(a_N,p_1)

Pooling

BERT

Anchors

cos_sim(a_lp_2)
cos_sim(a_2p_2)

cos_sim(a_n,p_2)

cos_sim(a_1,p_N)
cos_sim(a_2,p_N)

cos_sim(a_n,p_N)

Pooling

BERT

Positives



Optimization Target

[logits (a_1,p_1)

logits (a_i,p_2) multiply with S Score

With n as batch size, the training targets to minimize logits (a_ip_n)]

cross-entropy loss. The label is a list with length=n, Cross-Entropy

Loss
indicating the index of p that a_i must match.

[0,1,2, .., n]



System scenario

The search engine will be running on the Performance threshold that the search

following system specifications: engine must achieve:

Below 1 second per search query at any system

4 cores 3.40GHZ Intel CPU with AVX2 support .\
condition.

Both search engine and communication API take

64GB RAM under 32GB of RAM.

Generous volume amount of multiple Gen 3.0 PCl-e
NVME SSDs

NO GPU or GPU turned off



Milvus vector database

Milvus is an open-source project introduced in 2019 to store, index, and manage massive embedding vectors.

@) Milvus
Labels . . ; .
i 0 i - . .
= PIGRUS: | o Noks Insert ‘ | vector Index ‘ | Attribute Filtering ‘
[ Text 2, User Behavior ® ® STy ) . ) ) i
Embeddings Cloud Native :
\./ Orchestration | Time Travel

Deep Learning Models

Meta Storage Stream Storage Blob Storage




Milvus vector database

>

LWy

Milvus uses the approximate nearest neighbor (ANN) search.

“IVF _FLAT” index divides vector data into a number of cluster units (nlist)
and compares distances between the target input vector and the
center of each cluster.

Depending on the number of clusters the system is set to query
(nprobe), similarity search results are returned based on comparisons

between the target input and the vectors in the most similar cluster(s)

only — drastically reducing query time.

I N e



Milvus vector database

Query time test results for IVF_FLAT index in Milvus in Zilliz

documentation on a dataset of 1 billion 128-dimensional vectors.

IVFFLAT Query Time
K=100
30 @ CPUnprobe=8

nq=50 nq=100 nq=200 ng=500 nq=1000




Vector

Sub-news Embeddings

Milvus
Database

Preprocessor

\V/=Teio]s

Sub-news Embeddings

( The pipeline for inserting knowledge base into Milvus Database >




e

+ At search phase, the model first vectorizes the input query.

* Then Milvus helps search that vector embedding in the knowledge base,

returning k top-ranked results.

* This k value is often set to 100 for our use case if there are no advanced
interference option.

+ The naive evaluation process aim to maximize the precision with
validation data set aside in the data preparation step.

* A search is evaluated as a success if the model can retrieve the ground

truth label in the top K candidates.



GOO \
—— ep8_bs32
—— epl0_bs32
ggp{ —— ep8_bs4s
—— epl0_bs48
80
70
60
50 -
4’0 T T T
10 20 50
N /

Retrieval rates at different epochs and batch sizes when retrieving from multiple top-k settings. ~15

inferences per second (query VNCoreNLP, encode with the model, search Milvus database)




Evaluation result

+ We simply alter the parameters that affect model “fitness” on the dataset, like the number of training epochs,

learning rates, and the optimizer; we did find improvements in loss values.
+ At this time of research, we naively assumed that a better “fitness” means a better model, and we came up

with the number of epochs to represent the model “fitness” on the dataset.

+ We consider the causal reasoning factors. Increasing batch size can help the model’'s reasoning ability because there

will be more negative examples to compare.

+ We found out that the effectiveness of increasing batch size exponentially reduced and accepted the value of 32 or 48.
+ When we have similar sentences in the training data, it is impossible, not recommended, inconsequential to make the

model learn to positive one over others.






« Our model undoubtedly outperforms any pre-trained model without the domain data.

« Even though the result arithmetic values can be below our expectations, our model's performance on
human search query results is exceptional

+ We fully implemented a search engine that supports semantic search with a good performance with
keyword search.

+ The model can be trained once and run for years of new data based on its old knowledge.

+ Although the training process must be run on a high-end GPU system, at inference, the ONNX quantized

model can achieve huge performance on just a 4 cores 3.0Ghz CPU.




THANK YOU!

o

Group

AIP490_G19
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