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LOI CAM DOAN
Toi cam doan day 1a cong trinh nghién clru cia riéng toi.

1. Céc s6 liéu, két qua néu trong dé an t6t nghiép 12 hoan toan trung thuc va chura
ting c6 ai cong b trong bt ky cong trinh nghién ciru nao khéc.
2. Tét ca nghién ctru/sd liéu ctia ngudi khac trong dé 4n nay déu dugce trich din

theo ding quy dinh.

Ha Noi, ngay 04 thdang 05 nam 2026

Hoc vién thye hién dé 4n

Trin Nguyén Thinh



LOI CAM ON

Pé hoan thanh chuong trinh Cao hoc va ban bao céo thuc tap tot nghiép nay,
ngoai sur ch gfmg ctia ban théan, t61 da nhan duoc rt nhiéu su quan tam, chi dan va
khich 1& quy bau tir cac Thay C4, gia dinh va ban bé.

Trudc tién, t6i xin giri 101 cAm on tran trong dén Ban Gidm ddc Hoc vién
Cong nghé Buru chinh Vién théng, Khoa Pao tao Sau dai hoc ciing toan thé Quy
ThAy Cé da tan tinh giang day, truyén dat nhiing kién thirc chuyén mén sau sic trong
sudt qué trinh hoc tap. Nhiing tri thirc nay chinh 1a nén tang quan trong gitp toi co
thé trién khai va hoan thanh nghién ciru ctia minh.

Dic biét, tdi xin bay t6 1ong biét on sau sic nhit dén TS. Phan Thi Ha, ngudi
Co6 da truc tiép huéng dan toi trong subt qua trinh thyc hién bai bdo cédo thuc tap tbt
nghiép. C6 da tan tinh dinh huéng d& tai, giai dap thic mic, cung cip tai liéu cin thiét
va dwa ra nhiéu gép y quy gid, gitip tbi tirng budce hoan thién va dat duge két qua nhu
hém nay.

Cudi cung, t6i xin chan thanh cam on gia dinh, nguwdi thin va ban bé da luén
ddng hanh, déng vién va tao moi didu kién thuén loi dé t6i ¢6 thé yén tdm hoc tip va
nghién ciru.

Mic du di rit nd luc, song do han ché vé thoi gian va kién thirc, bdo cao kho
tranh khoi nhiing thiéu s6t. Tai rit mong nhdn dwoc su gop ¥ ctia Quy Thiy Co dé
bao cdo nay dugc hoan thién hon.

Mot lan nita, toi xin tran trong cam on!

Ha Ngi, ngay 04 thang 5 nam 2026

Hoc vién thwe hién de 4n

Trin Nguyén Thinh
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I. MO DAU
1. Ly do chon d2 tai
Trong bdi canh cude cich mang cong nghiép 1an thir tr (Industry 4.0) dang
dién ra manh mé trén toan ciu, cac t6 chirc va doanh nghiép trong linh virc cong nghé
thong tin phai ddi mit véi ap luc ngay cang 16n trong viée t6i vu héa hiéu qua hoat
dong. Trong sb cac yéu té quyét dinh dén ning suét va chét luong cong viée, quan ly
thoi gian duge xem 12 mét trong nhitng thach thire c6t 16i ma céc doanh nghiép phan

mém can giai quyet mot cach cin co va hé thong.

FPT Software — mét trong nhiing cong ty phdn mém hang dau Viét Nam véi
quy mo6 nhén sy 1én t6i hang chuc nghin k¥ su va chuyén gia cong nghé — khong phai
la ngoai 1€. Vi mdi truong lam viée dic thu, noi cac nhan vién thuong xuyén phai
tham gia nhiéu dy 4n song song, phdi hop véi doi tac qudc té qua nhidu mui gid khac
nhau va tuan thi cdc cam két v& thoi han (deadline) khét khe, viéc quan ly thoi gian
hidu qué trd nén dic biét quan trong. Tinh trang lang phi thoi gian do thiéu cong cu
hé tro phit hop, quén lich hen, tring lip cong viéc hay cham tré trong giao tiép nodi

b6 1a nhitng vén dé thuc tién anh hudng truc tiép dén hiéu suat doanh nghiép.

Mot trong nhitng giai phap céng nghé hién dai va diy tiém ning cho vén dé
trén 13 (mg dung chatbot — mot san phim tiéu biéu ciia tri tué nhan tao (Artificial
Intelligence — AI) va xtr Iy ng6n ngii tu nhién (Natural Language Processing — NLP).
Chatbot c6 kha ning tu dong hoa nhiéu tac vu thuong nhat, hé trg nhan vién trong
viée 18n ké hoach 1am viéce, nhiic nhd cdc nhiém vu quan trong, df"mg thoi cung cép
céc khuyén nghi ca nhan hoa dua trén hanh vi va thoi quen 1am viéc ciia tirng ¢4 nhan.
Khong chi gitp giam tai khbi lugng cong viée thii cong, chatbot con cai thién dng

ké sur hai 1ong va trai nghiém ctia nhén vién trong qué trinh lam viéc.



Hién nay, FPT Software d trién khai chatbot ndi bd mang tén Maya véi nhiéu
tinh ndng co ban phuc vu hoat dong nhan su va hanh chinh. Tuy nhién, cic chirc ning
lién quan dén quan ly thoi gian ciia nhan vién trong Maya van con tuong dbi han ché,
chua dap (mg diy du nhu cau thue té da dang va phirc tap cia déi ngii k§ su phin
mém. Khoang cach giita nhitng gi hién c¢6 va nhitng gi thuc sy cAn thiét chinh 13 dong

lue thic day viée trién khai nghién ciru nay.

Xut phét tir nhitng nhu cAu cAp thiét trén, dé 4n "Nghién ctru va phat trién
rng dung chatbot gitp quéan ly thoi gian ctia nhéan vién tai FPT Software" dugc lya
chon nham: (1) nghién ctru tong quan vé cong nghé chatbot va tmg dung trong quan
ly thoi gian; (2) dé xuat va phat trién mot hé thdng chatbot c¢6 kha ning hé trg toan
dién viéc quan ly thoi gian cho nhan vién FPT Software; va (3) danh gia hiéu qua ing
dung trong didu kién thuc té ciia doanh nghiép. Py khong chi 12 déng gép thiét thuc
cho FPT Software ma con 1a ngudn tham khao c6 gi4 tri hoc thuét cho cong dong

nghién ciru vé Al va hé théng thong tin doanh nghiép tai Viét Nam.

2. Tong quan vé van dé nghién ciru

Chatbot 14 mot hé théng phan mém c6 kha ning twong tic v&i ngudi ding
thong qua ngdn ngir tu nhién, mo phong cudc hoi thoai gilta ngudi voi ngudi. Tu
nhiing chatbot don gian dya trén quy tic (rule-based) vao nhing thap nién 1960
1980 vé6i hé théng ELIZA ndi tiéng ctia Joseph Weizenbaum, dén ngay nay, chatbot
da phat trién vuot bac nhd su két hop ctia hoc may (Machine Learning), mang no-ron
séu (Deep Neural Network) va cdc m6 hinh ngdén ngit 16n (Large Language Models

—~LLM).



Trong linh vuc quan ly doanh nghiép, chatbot da dugc nghién ciru va (g dung
rong rdi trén thé gisi. Theo nghién ciru ctia Jones (2020) [12], c4c hé théng Al tich
hop vao cong cu quan ly thoi gian c6 thé gitp ting ning suat 1am viéc 1én t6i 25—
30% nho tu dong héa cac tac vu lap di ldp lai va cung cép thong tin kip thoi. Brown
(2019) [10] da chi ra ring NLP 13 nén tang c6ng nghé cdt 16i gitp chatbot hiéu va xir
Iy céc yéu ciu ctia ngudi ding mdt cach tu nhién, mé& ra kha ning twong tac khong

can dao tao chuyén sau tir phia nguoi ding cudi.

Tai Viét Nam, nghién ciru vé tng dung chatbot fmng quan ly doanh nghiép
con kha méi mé. Mot sé cong trinh dang cha y bao gdm nghién citu cia Nguyén Vin
Minh (2020) [3] vé tng dung tri tué nhén tao trong quan ly doanh nghiép, va nghién
ctru cia DS Quang Huy (2022) [4] vé phét trién chatbot trong doanh nghiép Viét
Nam. Tuy nhién, cic nghién citu nay chii yéu mang tinh tong quat va chua tap trung

vao van dé quan ly thoi gian trong moi truong phan mém chuyén biét.

Pic biét, viéc tmg dung RASA Framework — mdt nén tang chatbot ma ngudn
mé dugc danh gia cao trong giGi nghién ciru va doanh nghiép — vao phat trién chatbot
quan ly thoi gian tai moéi truong doanh nghiép Viét Nam 1a mot hudng nghién ciru
méi, ¢6 gia tri thuc tién cao. RASA cung cé‘ip bd cong cu toan dién bao g("nn RASA
NLU (hiéu ngdn ngit tu nhién) va RASA Core (quan ly hoi thoai), cho phép phat trién
chatbot c6 kha ning xir Iy cac cudc hoi thoai phirc tap, da luot, phit hop véi nhu ciu
quédn ly thoi gian trong moi truong doanh nghi€p ndng dong.

Vian d& nghién ciru dugc dit ra trong dé an nay 1a: 1am thé nao dé thiét ké va
phat trién mot hé théng chatbot sir dung RASA Framework c6 kha ning hd tro hiéu
quéa viéc quan 1y thoi gian cho nhan vién tai FPT Software, dong thoi tich hop lién

mach véi hé sinh thai cdng nghé hién c6 ctia cong ty?

3. Muc dich nghién ciru



Muc dich tbng quat ctia nghién ciru nay 1a phat trién mot hé thdng chatbot
thong minh, ¢6 kha ning hd tro toan dién viéc quan ly thoi gian cho nhan vién FPT
Software, gop phé’in nang cao nang suat va hiéu qua lam viéc cta to chie. Cu the, dé

an hudng dén cic muc tiéu sau:

Thir nhét, ty dong hda viée sip xép lich 1am viée: Hé théng chatbot s& dugc thiét ké
dé hd tro nhan vién 1ap ké hoach cong viéc theo ngay, tudn, thang; nhic nhd tur dong
vé céac cude hop, budi d4nh gid va nhiém vu quan trong; ddng bd héa véi lich 1am

viéc ctia nhém va toan bd du an.

Thik hai, theo ddi tién do va nhic nhé cong viéc: Chatbot s& cung cp céc thong béo
v& thoi han hoan thanh cong viée (deadline), theo dai tién do thuc hién cua tirng
nhiém vu, canh bao sém khi c6 nguy co cham tré, va tdng hop béo cdo tién do dinh

ky cho c4 nhéan vién lan quan ly.

Thit ba, t5i vu héa lich 1am viée: Dua trén phan tich dir liéu lich st va cac thuat toan
hoc may, chatbot s& dua ra cac dé xuét thong minh vé phan bd thoi gian, sip xép uu

tién cong viée va tranh xung dot lich trinh gifta cdc nhiém vu.

Thit tir, c4 nhan héa trai nghiém ngudi ding: Hé thdng s& hoc tir hanh vi va thoi quen
lam viéc cia mdi nhén vién dé cung cdp cic goi y va nhic nhé phi hop véi phong
cach lam viéc ca nhan, tir d6 ting cudng hiéu qua twong tic vai chatbot theo thoi

gian.

4. P6i twong va pham vi nghién ciru

Péi twong nghién ciu: PSi trong nghién ciru chinh cia dé 4n bao gdm: (1)
Hé thdng chatbot hd tro quéan 1y thoi gian va céc cong nghé lién quan, bao gdm Al,
NLP, hoc may va RASA Framework; (2) Quy trinh quén ly thoi gian ctia nhan vién
phan mém tai FPT Software; (3) Cac giai phép tich hop chatbot vao hé sinh thai cong

nghé doanh nghiép.



Pham vi nghién ciu: Pham vi nghién ctru dugce gi6i han trong moi truong
lam viéc thuc té tai FPT Software, tap trung vao doi ngii ky su phdn mém va nhan
vién k§ thuat. V& mat céng nghé, nghién ciru tip trung vao nén tang RASA
Framework (phién ban 3.x), tich hop véi cic cong cu quan ly du 4n phf‘) bién ma FPT
Software dang st dung. V& thoi gian, nghién ciru duge thyc hién trong nam hoc 2024—
2025 theo ké hoach da d& ra. Két qua nghién ciru c6 thé duoc tong quét héa va ép
dung cho céc cong ty phdn mém c6 quy mé va dic diém twong tu FPT Software tai
Viét Nam.

5. Phwong phap nghién ciru

Phwong phap nghién ciru 1y thuyét: Phuong phap nay bao gom viée thu thap,
phén tich va téng hop céc tai liéu khoa hoc lién quan dén cong nghé chatbot, tri tué
nhan tao, xir Iy ngdn ngit tir nhién va cac ting dung trong quan ly thoi gian. Ngudn
tai liéu dugc tdng hop tir cac bai bao khoa hoc qudc té va trong nuéce, sach chuyén
khao, tai liéu k¥ thuét chinh thirc tir cac nha phat trién RASA, cling nhu cic bao cédo

thue tién vé trién khai chatbot trong doanh nghiép.

Phwong phap khéo sit va phéin tich nhu cAu: Thuc hién khao sat truc tiép
vGinhén vién va can bd quan ly tai FPT Software thong qua bang hdi (questionnaire)
va phong vin sdu (in-depth interview) dé thu thap dir lidu vé thuc trang quén 1y thoi
gian va nhu cdu thuc t&. Két qua khao sat s& 12 co s¢ dé xéc dinh yéu cau chiic ning

va phi chire ndng ctia hé thong.

Phwong phap thwe nghiém: Tién hanh thiét ké kién tric, phét trién va thir
nghiém hé théng chatbot trong méi truomg thuc té tai FPT Software. Qua trinh thir
nghiém duoc thyc hién theo phuong phéap Agile, voi cac vong phan hdi lién tuc tr
ngudi ding dé cai tién hé thong. K&t qua thir nghiém s& duge danh gia theo céc tidu
chi dinh luwong (thdi gian phan hdi, d6 chinh x4c) va dinh tinh (mirc d6 hai long cua

ngurol dung).



6

Phwong phdp dinh gia va so sanh: So sanh hi€u qua ctia hé théng chatbot
dé xudt v6i cac phuong phéap quan 1y thoi gian truyén thdng va véi chatbot Maya hién

c6 tai FPT Software, qua d6 xac dinh gia tri gia ting ma giai phap mé6i mang lai.



II. NOI DUNG

CHUONG 1: TONG QUAN VE QUAN LY THOI GIAN VA
UNG DUNG CONG NGHE CHATBOT TRONG DOANH
NGHIEP

1.1 Khai niém va vai tro cia quan ly thoi gian
1.1.1 Khai niém quén ly thoi gian va tam quan trong ciia n6 trong doanh
nghiép

Quén ly thoi gian (Time Management) 12 qué trinh 14p ké hoach va kiém so4t
cd y thuce thoi lugng danh cho céc hoat dong cu thé, dic biét nham muc tiéu ting
cudng hiéu qua, hiéu suit va ning sudt lao dong. O cdp dd ca nhén, quéan ly thoi gian
bao gém viéc xac dinh muc tiéu, uu tién héa nhiém vu, phan bd thoi gian hop ly va
theo di tién do thue hién. O cip do t6 chirc, quan ly thoi gian mé rong ra pham vi

phéi hop giira cac thanh vién trong nhém, cic phong ban va toan bo du an.

Trong mdi truong doanh nghiép phan mém, tim quan trong ciia quan ly thoi
gian hiéu qua thé hién rd rang qua nhiéu khia canh. Thur nhét, dam bao tién do du an:
cac dyr 4n phan mém thuong c6 rang bude thoi gian nghiém ngit theo hop dong véi
khach hang; su chim tré khong chi gy thiét hai tai chinh ma con anh hudng dén uy
tin doanh nghiép. Thir hai, t61 wu héa ngudn lye: véi dic thi st dung ngudn nhan lye
trinh do cao, viéc phan bd thoi gian hop ly gitip tranh lang phi ning lyc va gidm tinh
trang qua tai hodc thiéu viéc lam cua k¥ su. Thit ba, ning cao chét luong san pham:
khi thoi gian dugc quan 1y tbt, nhan vién cé thé danh di thoi gian cho céc cong viée
doi héi su tip trung cao nhur thiét ké kién tric, viét code chét lugng va kiém thir ky

ludng.



Theo Lé& Hiru Phude (2021) [5], trong méi trrdong doanh nghiép phan mém tai
Viét Nam, trung binh mot k¥ su phé“m mém lang phi khoang 20-30% thoi gian lam
viéc do thiéu cong cu quan ly thoi gian phit hop, bao gbdm: thoi gian tim kiém théng
tin v& lich hop, theo doi trang thai cong viéce, xir Iy théng bao khong lién quan va diéu
phéi lich trinh v6i ddng nghiép. Con sé nay phan 4nh mot tiém ning cai thién déng

ké neu c6 cong cu ho trg phu hop.

Ngodi ra, theo nghién citu ctia Smith (2018) [15], ¢6 bén nhan 6 chinh can tr&
viéc quan ly thoi gian hiéu qua trong doanh nghi¢p phin mém: (1) Su gian doan lién
tuc (continuous interruptions) tir céc kénh giao tiép da dang — email, tin nhan tirc thoi,
thong bao hé théng — khién k¥ sur mét tip trung va cn thém thoi gian dé 14y lai ludng
cong viée; (2) Thidu tinh minh bach vé ké hoach chung (visibility gap) khién cac
thanh vién trong nh6m khong rd ai dang 1am gi, din dén tring lip hoic bd sét cong
viée; (3) Udc luong thoi gian khong chinh xéc (estimation bias) — cac k¥ su ¢6 xu
huéng lac quan qua mire khi uéc tinh thai gian hoan thanh nhiém vu, din dén thudong
xuyén cham deadline; (4) Thiéu phan hdi thoi gian thuce (lack of real-time feedback)
vé tién do va hiéu qua sir dung thoi gian, khién vén dé chi dugc phat hién khi da qua

mudn dé khéc phuc kip thoi.

Chinh nhiing nhén t6 nay tao ra nhu cau cap thiét vé mét cong cu ho tr¢ quan
Iy thoi gian ¢6 kha nang: xir ly théng tin tdp trung, cung cap goc nhin toan dién vé
tinh trang céng viéc, nhac nhd chu dong va phan tich dir liu lich sir dé ho trg udc

lugng chinh xac hon trong tuong lai.

1.1.2 Céc phwong phdp quan Iy thoi gian truyén théng va nhirng han ché
Qua nhiéu thap ky, nhiéu phuong phap quéan ly thoi gian truyén théng da dugc
nghién ctru va 4p dung trong doanh nghiép. Mot sé phuong phip phb bién nhét bao

gom:



Ma trin Eisenhower (Eisenhower Matrix): Phuong phdp phén loai cong
viéc theo hai chiéu Quan trong/Khong quan trong va Khan cip/Khong khan cép, tao
ra b6n 6 phan loai gitip uu tién héa nhiém vu. Mic du don gian va dé ap dung, phuong
phap ndy yéu cau ngudi ding ty danh gia va phan loai cong viéc thii cong, thiéu tinh
tu dong va khé mé rong khi sb lugng nhiém vu 16n.

K§ thuit Pomodoro: K¥ thuét quan ly thoi gian chia nhé cong viée thanh céc
phién tip trung 25 phit (Pomodoro) xen k& véi cac khoang nghi ngin. Phuong phép
nay hiéu qua cho céc coéng viéc ca nhan doi hoi tap trung cao, nhung khéng phi hop
véi méi truomg 1am viée nhém nang dong, thudng xuyén bi gidn doan béi cude hop
va yéu cau tir dong nghiép.

Phwong phap GTD (Getting Things Done): Hé théng quéan ly cong viéc toan
dién ctia David Allen (2001) [8], tap trung vao viéc ghi lai moi nhi€ém vy ra ngoai ndo
bd, phén loai va xir ly theo quy trinh chuén. Tuy hiéu qua cao néu duoc thyuc hién dy

dt, GTD doi hoi ky luat ¢4 nhan rit cao va tén nhiéu thoi gian thiét 1ap ban dau.

Phin mém quan Iy dw 4n truyén théng: Céc cong cu nhu Microsoft Project,
Jira, Trello hay Asana cung cap giao dién dd hoa trirc quan cho viée 14p ké hoach va
theo doi tién do. Tuy nhién, cic cong cu niy thudng cé giao dién phirc tap, yéu chu

cap nhat tha cong va thiéu kha ning ty dong nhic nhé thong minh.

Nhin chung, cdc phuong phap quan 1y thoi gian truyén thong déu cé nhiing
han ché nhét dinh: (1) Thiéu tinh tw dong hoa va chii ddng trong viéc nhic nhé; (2)
Khong ¢6 kha ning hoc hoi va thich nghi theo hanh vi cd nhan; (3) Doi héi nguoi
ding phai nhép liéu va cap nhat thi cong, tén thém thoi gian; (4) Thiéu kha ning
phén tich va d& xut t6i wu hoa dua trén dit liéu. Pay chinh la khoang trbng ma hé

théng chatbot thong minh c6 thé 1ip ddy mot cach hidu qua.
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Bén canh cac han ché da néu, ciing cAn nhén thiy ring chinh su da dang trong
lua chon phuong phap quan ly thoi gian ctia tirng ca nhan lai tao ra sy khong dong
nhét trong céch thirc 1am viéc nhom. Khi mdi thanh vién sir dung mot cong cu hodc
phuong phap khac nhau, viée téng hop thong tin va diéu phdi chung trd nén roi rac
va kém hiéu qua. Chatbot dong vai tro 1a diém hoi tu duy nhat — mot giao dién hoi
thoai théng nhét — c6 thé két ndi dir liéu tir nhidu hé théng va cung cip cai nhin tong

hop cho ca c4 nhan lan nhom lam viéc.

1.2 Téng quan vé chatbot va cic ing dung trong doanh nghiép
1.2.1 Khai niém chatbot, cac cong nghé nén tang nhw Al va NLP

Chatbot (hay con goi 1a chatterbot hoZic conversational agent) 12 mot chuong
trinh may tinh dugc thiét k& dé mo phong cude trd chuyén v6i ngudi ding thong qua
ngdn ngit tu nhién, bang giong ndi hodc vin ban. V& ban chét, chatbot 13 giao dién
hoi thoai (conversational interface) cho phép ngudi ding twong tic véi phin mém
theo cach tir nhién nhit — théng qua ngdn ngii hang ngay — thay vi phai hoc cach str

dung céc giao dién dd hoa phirc tap (GUI).

V& mit kién tric, mot hé thdng chatbot hién dai thudong bao gbm céc thanh

phdn chinh sau:

Lép giao dién nguoi diing (User Interface Layer): Day 1a kénh giao tiép
gitra nguoi dung va chatbot, co thé 14 tmg dung nhén tin (Slack, Microsoft Teams,

Telegram), giao dién web, ting dung di dong hodc thiét bi giong néi thdng minh.

Lép xir Iy ngon ngit tw nhién (NLP Layer): Thuc hién céc tc vu hiéu ngén
ngtr tu nhién (Natural Language Understanding — NLU) bao gbdm nhén dién y dinh
(Intent Recognition) va trich xuét thuc thé (Entity Extraction), ddng thoi sinh ra phan
héi ngdn ngit tir nhién (Natural Language Generation — NLG).

Lép quan ly héi thoai (Dialogue Management Layer): Duy tri ngir canh hoi
thoai, theo di trang théi hoi thoai va quyét dinh hanh dong tiép theo ctia chatbot dya

trén lich str hoi thoai va muc tiéu clia ngudi dung.



Lép tich hop hé théng (System Integration Layer): Két ndi chatbot véi cac
hé théng backend nhu co s& dit liéu, API dich vu, hé thong quan ly doanh nghiép
(ERP/CRM) va cac cong cu bén thir ba.

Cong nghé nén tang ciia chatbot hién dai 14 Tri tué nhan tao (AI) — déc biét la
cac mo hinh hoc may (Machine Learning) va hoc sau (Deep Learning). Trong khi
chatbot thé hé diu (rule-based chatbot) hoat déng dua trén cac quy tic dugce 1ap trinh
cung, chatbot thé hé méi str dung cac mo hinh ngdn ngit duoc huén luyén trén tap dir
lidu 16n dé hiéu ngir nghia sdu hon, xtr 1y céc cAu hoi mo hd va hoc tir phan hdi cia

nguoi dung theo thoi gian.

1.2.2 Lich sir phat trién va ing dung chatbot trong cic linh vue khac

nhau

Lich sir phat trién chatbot c¢6 thé chia thanh bén giai doan chinh:

Giai doan 1 (1960-1990) — Chatbot dwa trén quy tic: Ra doi véi ELIZA
(1966) ctia Joseph Weizenbaum tai MIT, ddy 1a chatbot dau tién c6 thé mé phéng
cudc hoi thoai vgi con ngudi bﬁng cach nhan dién cac tir khoa trong cau hoi va phan
hoi theo mau dinh sén. Tiép theo la ALICE (Artificial Linguistic Internet Computer
Entity, 1995) cua Richard Wallace sir dung ngon ngtr AIML (Artificial Intelligence

Markup Language) dé dinh nghia cic mau héi thoai phirc tap hon.

Giai doan 2 (1990-2010) — Chatbot tich hop hoc may: Su ra doi cta céc k¥
thuét hoc may théng ké, dic biét 1a md hinh Markov 4n (Hidden Markov Model) va
mang Bayes, gitip chatbot cai thién dang ké kha ning xir Iy ngbn ngit tir nhién.
SmarterChild (AOL Instant Messenger, 2001) 1a mét trong nhiing chatbot thuong mai

thanh cong dau tién, phuc vu hang tri€u ngudi dung.
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Giai doan 3 (2010-2020) — Tro Iy 4o théng minh: Sy bing nd ciia dién toan
dam may va hoc sdu dan dén sy ra doi cia céc trg ly 4o thé hé méi nhu Apple Siri
(2011), Google Now (2012), Amazon Alexa (2014) va Microsoft Cortana (2014).
Dac biét, su phé bién ctia nén tang nhén tin nhu Facebook Messenger, Slack, va

WeChat da thic ddy 1an song phét trién chatbot thuong mai manh mé.

Giai doan 4 (2020 dén nay) — Chatbot dya trén LLM: Sy xuit hién ctia céc
mo hinh ngon ngir 16n nhu GPT-3 (OpenAl, 2020), BERT (Google, 2018), va dic
biét 1a ChatGPT (OpenAl, 2022) dd cach mang héa kha nédng cua chatbot, cho phép
tao ra cac phan hdi tw nhién, mach lac va ¢6 chiéu sau ngir nghia chwra timg cé trudc
day.

Vé ting dung, chatbot hién duoc trién khai rong rai trong nhiéu linh vuc: dich
vu khach hang (xt 1y yéu cu, giai dap thic méc, hd tro k§ thuit), thuong mai dién
tir (goi ¥ san phim, theo doi don hang), y t& (tu véin so bo, nhic lich udng thudc),
gido duc (gia su 4o, hd trg hoc tap) va dic biét 1 trong quan 1y nhan sy va doanh

nghiép.

1.2.3 Vai tro ciia chatbot trong quan ly thaoi gian va hiéu qua cong viée
Chatbot ¢6 tiém ning dic biét trong linh vuc quan ly thoi gian nhd kha ning
tw dong héa, tinh sén sang 24/7 va kha nang hoc héi thich nghi. Cu thé, chatbot c6

thé dam nhén céc vai trd sau trong hd trg quan ly thoi gian:

Vai tro thw ky dién tir: Chatbot c6 thé tu ding 1€n lich cudc hop dua trén lich

ranh cha tat ca cac bén lién quan, giri 161 moi hop, xdc nhan tham dy va nhdc nho
; H X 5 Vil WA 5 2 oH . A A oqe 3 2 A

truée cude hop. Pi€u nay tieét kiém dang ké thoi gian di€u phoi lich trinh thuong ton

nhi€u email qua lai.

Vai tro trg ly 1ap ké hoach: Dua trén cdc muc ti€u dai han va ngén han cua
nhan vién, chatbot c6 thé dé xuat ké hoach lam viéc hang ngay toi uvu, phén bo thoi
gian cho tirng nhiém vu dua trén mirc do wu tién va do phire tap, dong thoi diéu chinh

ké hoach linh hoat khi c6 thay doi dot ngot.
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Vai tré ngudi nhic nhé théng minh: Khac véi cac thong béo thong thuomg
theo lich ¢6 dinh, chatbot théng minh ¢ thé xac dinh thoi diém phii hop dé giri nhic
nhé dua trén ngir canh hién tai ctia nguoi ding (vi dy: khéng nhic nhé khi ngudi

ding dang trong cudc hop), tir d6 tranh gay phién nhiéu khong can thiét.

Vai trd ngudi phén tich ning suit: Chatbot c6 thé thu thap va phan tich dir
liéu vé cach nhan vién sir dung thoi gian, x4c dinh cidc md hinh lang phi thoi gian, va

cung cap béo cdo dinh ky giip ca nhan vién va quan ly nhén ra co hdi cai thién.

Nghién ctru ctia Lee (2021) [13] tai mot cong ty phan mém quy md vira & Nhat
Bén cho thiy viéc trién khai chatbot hd trg quan ly thoi gian da gitp giam thoi gian
lang phi trong didu phdi lich trinh xudng 40%, tang ty 16 hoan thanh céng viée ding
han tir 72% 1én 89%, va cai thién diém hai long nhan vién vé cong cu lam viéc lén
28%.

Pé nhin 1& hon tac dong ciia chatbot quan 1y thoi gian & cac quy mé doanh
nghiép khac nhau, Bang 1.1 dudi diy tong hop mot sé nghién ciru va béo cdo trién
khai thuc té tiéu biéu tir cdc ngudn hoc thuat va nganh cong nghiép:

Bang 1.1: Tfing hop két qua trién khai chatbot quén ly thoi gian thong qua cac

nghién citu

Nghién evru / AR Cong nghé ap £ e o3 T
Nenon. Quy md td chire - Keét qua ndi bat
Lee (2021) [13] | Vira (=500 NV) | NLP +ML Tang 17% ty 1€ hoan
thanh ding han

Jones (2020) Lén (>1000 NV) | Al + Calendar | Tiét kiém  25-30%
[12] API thoi gian diéu phoi
Smith (2018) Vira va l6n Rule-based + | Giam 35% email nodi
[15] NLP bo 1én lich hop
Xu et al. (2017) | Lén (MNC) Deep Learning | CSAT tang 28 diém
[17] NLP phéan tram




Tuy nhién, ciing cAn nhan thitc rd rang hiéu qué cia chatbot quan Iy thoi gian
phu thudc vao nhiéu yéu td bbi canh: van hoa to chire, mirc do chin mudi ky thuat sb
ctia nhan vién, chat lugng tich hop véi hé thdng hién c6 va mire do tiy bién phi hop
v6i quy trinh nghiép vu dic thi. Diéu nay nhdn manh tim quan trong ctia viéc nghién
ctru va thiét ké giai phap danh riéng cho timg bdi canh cu thé, thay vi 4p dung nguyén
mau mot gidi phap tir méi trudng khac.

1.3 Nghién ciru ing dung chatbot trong quan ly thoi gian tai FPT
Software

1.3.1 Kh#o sat vé irng dung chatbot dang dwoc sit dung & FPT Software
(Maya)

FPT Software 14 cong ty cong nghé thong tin hang ddu Viét Nam, thanh vién
cta Tép doan FPT, chuyén cung- cip cac dich vu phdn mém, giai phap cong nghé va
chuyén dbi sb cho khach hang tai hon 30 quéc gia trén thé gii. V&i doi ngii nhan su
dong dao, hoat dong trong mdi truong da van héa va da mui gio, FPT Software co

nhu cau rat cao vé céc cong cu hd trg quan ly va giao tiép nodi bd hiéu qua.

Chatbot Maya 1a hé théng trg 1y 4o nd1 by dugc FPT Software phat trién va
trién khai nham hd trg nhan vién trong cic hoat dong hanh chinh va nhén sy. Maya
duge tich hop trén nén tang Microsoft Teams — cong cu giao tiép chinh thirc cia FPT
Software — va c6 kha niing xir Iy tiéng Viét va tiéng Anh. Theo thdng tin tir tai liéu
ndi bd ctia cong ty, Maya hién cung cip cac chirc ning co ban bao gdm: tra ciru thong
tin nhan su (ngay phép, chinh sach luong thudng, thi tuc hanh chinh), hé tro ding ky
cac dich vu ndi bd (ddt phong hop, dit vé may bay cong tac), va tra 101 cac cau hoi

thudng gip (FAQ) vé chinh sich va quy trinh cong ty.

V& kién tric ky thudt, Maya dugc x4y dung trén nén ting Microsoft Bot
Framework két hop vdi Azure Cognitive Services cho kha nang xir Iy ngbn ngit tu
nhién. Hé thong tich hgp vadi cac ngudn dir liéu ndi bd ciia FPT Software bao gom hé

thong ERP nhén su va co s¢ dit liéu chinh sach cong ty.



Béi canh k¥ thudt ciia FPT Software can dugc hiéu rd dé danh gia dung nhu
cau phéat trién. FPT Software hién st dung mot hé sinh thai céng nghé phong phu
trong quan ly du an va nhan sy. Microsoft Teams 14 nén tang giao tiép va cong tac
chinh, tich hgp chét ché& véi toan bd bd cdng cu Microsoft 365 (Outlook, SharePoint,
OneDrive). Jira (Atlassian) duogc sir dung 1am hé théng quén ly du 4n Agile cho hau
hét cac team phat trién phan mém. Redmine duoc mot sb team ding song song cho
quén ly tickets. GitLab la nén ting quan ly ma ngudn va CI/CD. Su phic tap ctia hé
sinh thai nay dit ra yéu ciu ring chatbot quan 1y thoi gian khong thé hoat dong nhur
mot hon dao biét 14p, ma phai tich hop 1ién mach véi it nhit Jira va Outlook Calendar

dé thuc sy mang lai gié tri.

V& quy trinh 1am viéc dic thi ctia FPT Software, nhan vién thudng tham gia
vao cau tric Agile Sprint v6i chu ky 2 tudn. Mai sprint, k§ sur ¢é tir 5 dén 15 task trén
Jira v61 cac mire d§ uu tién khac nhau. Daily Standup hang ngay (thuong qua Teams
Meeting) yéu cdu mdi ngudi cip nhat nhanh 3 thong tin: da lam gi hém qua, s& lam
gi hém nay, va c6 vuéng mic gi khong. Pay 12 co hdi ly tuong dé chatbot hd trg téng

hop théng tin ty dong thay vi nguoi dung phai nhé va néi tha cong.

1.3.2 Phén tich nhiing diém d3 dat dwoc va cin ci tién thém

Qua qué trinh khao sat ¥ kién ctia 128 nhan vién va 17 can bo quan ly tai FPT
Software, Maya di dat duoc nhitng thanh tuu ddng ghi nhan. Vé diém tich cuc: (1)
Chatbot giam dang ké s& luong email va cude goi dén bd phan HR dé hoi vé chinh
sach va thu tuc; (2) Quy trinh dat phong hop dugce tu dong hoa, tiét kiém 5-10 phut
mdi l4an dat; (3) Giao dién tich hop truc tiép trén Microsoft Teams gitip nhén vién dé

str dung ma khong can mé thém rng dung.
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Tuy nhién, qua khao sat, Maya ciing boc 10 nhiing han ché dang chu y trong

linh vire quan ly thoi gian: (1) Thiéu chire ning quan ly nhiém vu c4 nhan va nhéc

nhd deadline; (2) Khong c6 kha nidng tich hgp v6i cong cu quéan ly du an (Jira,

Redmine); (3) Chirc ning 1én lich con thu déng, chi phan hdi khi dwge hoi chir chua

chii dong dé xuat; (4) Khong cé kha ning phan tich va bdo cdo vé miu hinh sir dung

thoi gian ctia nhan vién; (5) Kha ning xtr ly céc cau héi phic tap, da bude vé lich

trinh con han ché.

Béng 1.2 tong hop so sanh gifta céc chirc ndng hién c¢6 cia Maya va nhu ciu

thuc t& v& quan 1y thoi gian ciia nhan vién FPT Software theo két qua khao sét:

Bang 2.2: So sanh chirc ning Maya hién tai va nhu ciu thye té

Chire nang

Maya hién tai

Nhu ciu thwe té

Nhic nhé deadline cong

- Khéng c6 Rét can thiét
viéc
Lén lich cugc hop thon 4 S g it

a 9e 0P & Co ban Can céi tién
minh
Tich hop Jira/Redmine Khong ¢6 RAt can thiét
Béo cdo ning sudt c4 nhan Khéng c6 Can thiét
Go1 y to1 uu lich lam viée Khong co Mong mudn c6

1.3.3 Phén tich tinh kha thi cita module quan ly thoi gian voi tmg dung

chatbot trong FPT Software

Phén tich tinh kha thi ctia du &n phat trién module quéan ly thoi gian cho chatbot

tai FPT Software duoc thue hién theo bdn khia canh:




Tinh kha thi ky thuit: FPT Software s& hitu ddi ngii k¥ su Al va NLP chuyén
nghiép, c6 kinh nghiém phat trién hé théng phin mém phirc tap. Nén ting RASA
Framework dugc lya chon 14 ma ngudn ma, co tai liéu d.%iy dt va cong dong hd tro
16n. Ha tz"ing k¥ thuat cia FPT Software (server, cloud, API) di manh dé hd trg trién
khai va van hanh hé théng. Vvé ngdn ngit, RASA hé trg tiéng Viét théng qua cdc mo
hinh ngén ngir nhu PhoBERT, dam béo chét lwong xtr ly ngdn ngit tw nhién tiéng
Viét.

Tinh kha thi van hanh: Hé théng dugc thiét ké dé tich hop véi Microsoft
Teams — nén tang giao tiép da quen thudc véGi toan bd nhan vién FPT Software — gitip
t6i thiu hoa rao can st dung va khéng yéu cau dao tao thém vé giao dién. Viéc bd
sung module quan ly thoi gian vao chatbot hién c¢6 13 giai phap tién héa

(evolutionary), it gdy xdo tron hon so véi trién khai hoan toan méi.

Tinh kha thi kinh té: So v6i chi phi thué ngoai hoic mua phin mém quan ly
thdi gian thuong mai (nhu Asana, Monday.com v&i chi phi theo sé luong ngudi
dung), viée phat trién ndi bd dwa trén RASA ma ngudn mé c6 chi phi trién khai canh
tranh hon. Loi ich ky vong bao gdm tiét kiém thoi gian lao dong (wéc tinh 34

gio/nhan vién/thang), giam ty 1¢ tré deadline va cai thién su hai long nhan vién.

Tinh kha thi theo lich trinh: Véi ké hoach nghién ciru trong vong 6 thang
(tir thang 9/2024 dén thang 2/2025), viéc phat trién mot module chatbot quan 1y thoi
gian v61 cdc chic ning 6t 161 14 hoan toan kha thi. Pham vi duogc gi6i han tip trung
vao cac tinh nang cé gia tri cao va mirc do phirc tap ky thuét vira phai trong giai doan

dau.
1.4 Két ludn chwong 1

Chuong 1 di cung cap nén tang ly thuyét va thuc tién quan trong cho dé 4n.
Phan tich cho thay quan ly thoi gian 1a thach thic cot 10i trong doanh nghiép phan
meém, va cac phuong phap truyén thong con nhiéu han ché can dugc khic phuc bing

giai phap cong nghé hién dai.



Chatbot, v&i su hd tro ciia Al va NLP, ndi 1én nhu mdt giai phap déy hira hen
v6i kha nang tur dong hoa cao, kha nang hoc hoi thich nghi va kha nang tich hop linh
hoat. Nghién ctru thuc trang tai FPT Software chi ra rang chatbot Maya hién tai, du
da dat duge nhimg két qua nhét dinh trong linh vuc hanh chinh — nhén su, van con
thiéu cac chirc ning quan trong vé quan Iy thoi gian. Pay 14 co s x4c thue cho huéng
phat trién cia dé an.

Phan tich tinh kha thi theo bén chiéu (k¥ thuét, van hanh, kinh té, lich trinh)
cho thdy du 4n phat trién module chatbot quan ly thoi gian tai FPT Software hoan
toan kha thi va c6 tiém ning mang lai gia tri thiét thuc cho td chirc. Chuong tiép theo

s& di sAu vao cac cong nghé nén tang can thiét cho viéc phat trién hé thong nay.
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CHUONG 2: NGHIEN CUU CAC CONG NGHE NEN TANG
TRONG PHAT TRIEN CHATBOT

2.1 Tri tué nhan tao (AI) va hoc may (Machine Learning)

2.1.1 Khai niém Al va vai trd ciia Al trong phit trién chatbot

Tri tué nhén tao (Artificial Intelligence — Al) 1a linh vuc khoa hoc méay tinh
tap trung vao viéc tao ra cac hé théng ¢6 kha niang thuc hién cac tac vu thuong doi
héi tri thong minh ctia con ngudi, bao gdm: hoc héi, suy ludn, giai quyét van dé, nhan
thirc va hiéu ngén ngir. K& tir khi thuét ngir ndy dugc John McCarthy dé xuit tai Hoi
nghi Dartmouth ndm 1956, Al da trai qua nhiéu giai doan phat trién, tir cac hé théng
chuyén gia (Expert Systems) trong thap nién 1980, dén hoc may théng ké nhiing nam

1990-2000, va hoc sau (Deep Learning) tir ndm 2010 dén nay.

Trong bdi canh phét trién chatbot, AT dong vai trd nén tang véi cic dong gop
cu thé: (1) Cho phép chatbot hiéu y dinh (intent) va ngit nghia ctia cAu hoi ngudi ding
vurot ra ngoai kha ning dbi chiéu tir khoa don gian; (2) Gitip chatbot hoc tir dit liéu
lich st hoi thoai dé cai thién chét lugng phan hdi theo thoi gian; (3) Cho phép xir 1y
cdc tinh hudng mo hd, khong 6 ring ma céc hé thdng rule-based khong thé xir 1y
dugc; (4) Cung cip kha ning ca nhin hoa phan hoi dua trén ho so va hanh vi cla timg

nguo1 dung.

2.1.2 Ung dung ciia hoc mdy trong viéc cii thién khi ning twong tac va

hoc héi ciia chatbot

Hoc may (Machine Learning — ML) 1a mgt nhanh cta Al, tdp trung vao viéc
phat trién céc thuét toan cho phép hé théng hoc tir dii liéu va cai thién hiéu suét theo
thoi gian ma khéng cén 14p trinh twong minh. Trong phét trién chatbot, hoc méay duoc

tng dung chu yéu qua cac k¥ thuét sau:
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Phén loai y dinh (Intent Classification): Day la bai toan phan loai vin ban
(text classification), trong d6 mé hinh hoc médy dugc huin luyén dé anh xa ciu dau
vao cua ngudi dung vao moét trong cdc l6p y dinh dinh nghia truée (vi du:
dat_lich_hop, kiém_tra_deadline, bao céo_tién_do). Cac thuét toan phd bién bao
géln Support Vector Machine (SVM), Random Forest va dic biét 1a cac mo hinh dua
trén Transformer nhu BERT va PhoBERT cho tiéng Viét.

Nhén dién thue thé c6 tén (Named Entity Recognition — NER): K§ thuat
nay cho phép chatbot xac dinh va trich xudt cac thuc thé quan trong tir cau dau vao,
ching han nhu tén ngudi, ngdy gid, tén du an, tén nhiém vu. Trong tmg dung quan ly
thoi gian, NER dic biét quan trong dé trich xuit thong tin nhu "hop nhém vao thir
Sau lic 3 gid chidu vé du 4n Alpha" thanh cic thuc thé: loai_su kién=hop_nhém,
thoi gian=thtr Sdu 15:00, du_an=Alpha.

Hoc ting cuwdng héi thoai (Dialogue Reinforcement Learning): RASA st
dung hoc ting cudng (Reinforcement Learning) dé t6i vu héa chinh sach hai thoai
(dialogue policy), tirc 12 quyét dinh chatbot nén phan hoi bang hanh dong nao tiép
theo trong tirng tinh huéng hoi thoai cu thé. M6 hinh dugce huén luyén dé tbi da hoa
phén thudng tich lily theo thoi gian, twong (g véi viée dan dét hoi thoai dén két qua
thanh cong.

Hoc chuyén giao (Transfer Learning): Sir dung cdc md hinh ngén ngir dugc
tién hudn luyén (pre-trained) trén tap dir liéu 16n, sau d6 tinh chinh (fine-tuning) trén
tdp dir liéu ddc thu cua ting dung. Diéu nay giup dat duge hiéu suét cao ngay ca voi
tap dir liéu hudn luyén han ché, rit phit hop vé6i céc Gmg dung chuyén biét nhu chatbot

quan ly thoi gian ndi bd doanh nghiép.

Ngoai bén k§ thuét hoc may cbt 161 trén, mot sb k§ thuét bd sung ciing déng
val tro quan trong trong van hanh thuc té ctia chatbot. K§ thuit Data Augmentation
duge ap dung dé mé rong tap dir lidu hudn luyén NLU bing cach tu dong tao ra cic
bién thé cau tir dir liéu gbe thong qua ddng nghia tir, hodn d6i ciu triic cau va thém/bét

tir phu. Py 1a k¥ thuat dic biét hitu ich cho tiéng Viét — von khoéng c6 sin nhicu tap
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dir liéu hoi thoai chit lrgng cao nhu tiéng Anh. K§ thudt Active Learning cho phép
hé thong tir x4c dinh cac mAu hoi thoai ma mé hinh chua tu tin du doén, dé xuit cho
chuyén gia gin nhan, va tir d6 cai thién mé hinh theo timg vong lip — gitip t6i vu héa

chi phi tao dir liéu huén luyén trong qué trinh van hanh 1au dai.

Hinh 2.1 minh hoa ludng dit liéu trong pipeline hoc may ctia hé thong chatbot,
tir thu thap dit liéu thd dén trién khai mé hinh va cai tién lién tuc. Ludng nay gom bén
giai doan chinh: (1) Thu thap va tién xir Iy dit liéu (tokenization, chuan héa vin ban
tiéng Viét, xtr Iy ddu clu va viét tit dic thu k§ su phan mém); (2) Trich xut dic trung
va bidu dién ngir nghia qua PhoBERT; (3) Huin luyén va danh gid md hinh

DIETClassifier; (4) Trién khai va gidm sét v6i co ché phan hoi dé cai tién lién tuc.
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Hinh 2.1: So' dd pipeline hoc may ciia h¢ théng chatbot
2.2 Xir ly ngon ngir tw nhién (NLP)
2.2.1 Tong quan vé NLP va cac cong nghé lién quan

Xir Iy ngon ngir tu nhién (Natural Language Processing — NLP) la linh vure

giao thoa giita ngdn ngir hoc va khoa hoc may tinh, tap trung vao viéc tao ra cac hé



thong c6 thé hiéu, dién giai va sinh ra ngdn ngit ctia con nguoi. NLP bao gdm mdt

chudi céc tac vy xir ly tir cap do ky tur dén cap do dién ngon:

O cdp do tir vung: Phan tich hinh thai (morphological analysis), tach tur
(tokenization), gin nhén tir loai (Part-of-Speech Tagging — POS), xtr Iy bién thé tir
(stemming/lemmatization). Ddi vé6i tiéng Viét, tach tir 1a tac vu déc biét phirc tap do

tinh chét ghép 4m tiét ctia ngdn ngir.

O cip do ca phap: Phén tich ci phap (syntactic parsing) dé xé4c dinh ciu tric

ngit phap cuia cau, tir d6 hiéu mbi quan hé gifra cac thanh phan trong cau.

O cdp dd ngit nghia: Phan tich ngit nghia tr vung (word sense
disambiguation), nhn dién thuc thé c6 tén (NER), phan tich quan diém (sentiment

analysis) va hiéu ngit nghia cAu (semantic parsing).

O cép do dién ngdn: Giai quyét dong tham chiéu (coreference resolution), phan
tich mach lac dién ngdn (discourse coherence), hiéu ngii canh da lugt (multi-turn
context understanding) — ddc biét quan trong trong cic hé théng chatbot dé duy tri

mach hoi thoai.

Déi v6i ngdn ngi tiéng Viét, NLP dbi mit véi mot sd thach thire dic thi khong
c6 trong tiéng Anh hay cac ngén ngit chau Au khéc. Thir nhit, tiéng Viét 1a ngon ngit
don 14p (isolating language) — méi 4m tiét 12 mot don vi y nghia doc 1ap, khong co
hién tugng bién hinh tir (inflection) nhu tiéng Anh, khién ranh gidi tir khong dugc
xac dinh rd rang boi du cach. Vi dy, cAu "hoc sinh hoc sinh hoc" ¢6 thé phan tich
theo nhiéu c4ch khéc nhau. Pidu nay khién bai toan tach tir (word segmentation) trd

nén phirc tap va la buge tién xir Iy quan trong nhit cho NLP tiéng Viét.

Thir hai, tiéng Viét sir dung hé théng dAu thanh (6 thanh diéu) va d4u phu trén
nguyén 4m, din dén vin d vé encoding va xir ly Unicode. Trong thuc té doanh
nghiép, nhan vién thuong viét khong dau hodc viét tit khi nhén tin nhanh (vi dy: "ko"
thay cho "khong", "dc" thay cho "dugc"), doi hoi hé théng NLP phai c¢6 kha ning

chuan héa vén ban (text normalization) trude khi phan tich.



Thir ba, tiéng Viét c6 xu huéng sir dung nhiéu tir ddng nghia va biéu dat cling
mot y nghia theo nhiéu cach rat khac nhau. Vi du, y dinh "tao nhic nhé" ¢6 thé dugc
dién dat 1a: "nhic t6i", "dit bao thirc", "tao reminder", "luu y t6i", "canh bdo t6i vé",
"hen gid", v.v. M6 hinh NLU cén da dit liu hudn luyén dé tdng quat hoa qua tét ca
cac bién thé nay.

2.2.2 Vai tro ciia NLP trong viéc hiéu va phén hdi cdc yéu ciu ciia nguoi
dung

Trong hé thdng chatbot, NLP dam nhén hai vai trd chinh: Hiéu ngon ngir ty
nhién (Natural Language Understanding — NLU) va Sinh ng6n ngit ty nhién (Natural
Language Generation — NLG).

NLU la qua trinh chuyén ddi cdu nhap liéu ctia ngudi ding tir dang vén ban
khéng ciu tric sang biéu dién c6 ciu tric ma hé théng cé thé xir Iy. Trong RASA,
NLU thuc hién hai tac vu song song: (1) Nhan dién y dinh (Intent Recognition) — xéc
dinh nguoi dung mudn lam gi; (2) Trich xudt thue thé (Entity Extraction) — x4c dinh
céc théng tin quan trong trong cu. Vi du: véi cau dau vao "Nhéc t6i hop véi team
lic 2 gior chiéu mai", NLU can nhan dién y dinh 12 tao_nhdc nhé va trich xuét cic

thuc thé: loai=hop _nhém, thdi_gian=14:00 ngay mai.

NLG la qué trinh ngugce lai, chuyén doi thong tin co cAu tric tur hé théng
backend thanh ngdn ngi tu nhién ma ngudi dung c¢o thé hiéu duge. Trong chatbot
quén ly thoi gian, NLG tao ra cic phan hdi nhu: "Pa dit nhic nhd hop nhém vao
14:00 ngay mai (Thir Nam, 15/11/2024). T6i s& nhéc ban trude 15 phiit. Ban ¢6 mubn

thém dia diém hodc danh sich ngudi tham du khong?"

2.2.3 Phan tich cAc mo6 hinh NLP hién dai dwg'c sir dung trong chatbot

Su phét trién cta kién tric Transformer (Vaswani et al., 2017) [16] d4 tao ra
budc ngoit 16n trong NLP. Co ché Self-Attention ctia Transformer cho phép mé hinh
xem xét toan bd ngit canh ctia chudi diu vao dbng thoi, thay vi xir Iy tudn ty nhw

trong RNN/LSTM truyén théng.



BERT (Bidirectional Encoder Representations from Transformers): Mo
hinh ctia Google (2018) duoc tién hudn luyén theo chiéu hai huéng trén kho vin ban
khéng 18, c6 kha nang hiéu ngit canh tir ca hai phia (trdi va phai) trong cdu. BERT va

cac bién thé ciia n6 hién 12 nén tang phd bién nhét cho céc tac vu NLU trong chatbot,

PhoBERT: M5 hinh ngon ngit tién huén luyén dau tién danh riéng cho tiéng
Viét (Nguyen & Nguyen, 2020) [6], dugc huén luyén trén kho vin ban tiéng Viét
20GB. PhoBERT dat hiéu suit vuot trdi so véi mBERT (BERT da ng6n ngit) trén
hau hét cic tac vu NLP tiéng Viét, va 14 Iwa chon hang dau cho component NLU trong

hé théng chatbot tiéng Viét.

Sequence-to-Sequence Models véi Attention: Dugc sir dung chu yéu cho
NLG, cho phép sinh ra phan hdi ngén ngir ty nhién linh hoat hon so véi cdc mau
(template) c¢b dinh. Két hop v6i ky thuat retrieval-based generation, mo hinh ¢6 thé
tao ra phéan hdi vira tu nhién vira chinh x4c vé thong tin.

Bang 2.1 du6i ddy so sanh cdc md hinh NLP tiéu biéu dugc danh gia cho tmg
dung trong d& 4n, dya trén cac tiéu chi: chét luong xtr 1y tiéng Viét, yéu ciu tai nguyén
tinh toan, kha ning tich hop véi RASA va mirc d§ phi hop véi moi trudng on-premise

cua FPT Software:

Béng 2.1: So sdnh cdc mé hinh NLP cho #ng dung tiéng Viét trong chatbot
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Két qua danh gia cho thdy PhoBERT-base 1a lwa chon t6i uu cho giai doan
trién khai ban déu, can bang tbt giita cht lwvong xir Iy tiéng Viét va yéu cau tai nguyén
tinh toan phu hgp véi ha téng hién c6 cua FPT Software. PhoBERT-large s€ dugc
xem xét cho giai doan cai tién tiép theo khi yéu cau chat luwgng cao hon va tai nguyén

phan cimg dugc ning cap.

2.3 RASA Framework
2.3.1 RASA Core

RASA Core 1a thanh phan quan ly hoi thoai (Dialogue Management) trong
RASA Framework, chiu trach nhiém quyét dinh hanh dong tiép theo ctia chatbot dua
trén trang thai hoi thoai hién tai. RASA Core sir dung hai cach tiép can chinh:

Chinh sich dya trén quy tic (Rule-based Policy): Xéc dinh cic quy tic hoi
thoai tuong minh cho cac tinh hubng don gian va ¢6 cAu tric ¢ dinh. Vi du: "Néu
ngudi ding chao héi — tra 10i chao hoi", "Néu ngudi ding cung cAp dii thong tin dé

tao lich — xac nhén va tao lich". Rules dugc dinh nghia trong file rules.yml.

Chinh sach hgc may (Machine Learning Policy — TEDPolicy): Stt dung
kién trac Transformer-based Embedding Dialogue (TED) Policy dé hoc chinh séach
hoi thoai tir dir liéu huin luyén (cac clu chuyén — stories). TEDPolicy hoc cach lya
chon hanh déng phii hop nhit dua trén lich st hoi thoai, gitip chatbot xtr 1y c4c tinh

hudng phirc tap va khong theo kich ban du doan trudc.

Co ché quan ly trang thai (State Management) cia RASA Core sit dung khai
niém Slots — cc bién nhd luu trit théng tin quan trong trong sudt hoi thoai, va Forms
— co ché thu thap théng tin c6 cu tric tir ngudi ding qua nhiu lugt hdi thoai. Poi
v6i tng dung quan 1y thoi gian, Forms dugc sir dung dé thu thap ddy di thong tin khi

tao su kién (tiéu dé, thoi gian bét dau, thoi gian két thic, nguoi tham du, ghi cha).

Mot co ché quan trong khéc trong RASA Core 14 Tracker — dbi twong duy tri
toan b lich st hoi thoai dudi dang danh séch céc su kién (events). Méi lugt tuong

tic cia ngudi ding va mdi hanh dong cia chatbot déu dugce ghi lai thanh su kién



trong Tracker, tao ra mot bién nién st hoi thoai d.’;iy du. Piéu nay cho phép chatbot
nhd ngir canh tir cac luot hoi thoai trudce va dua ra quyét dinh dua trén toan bo lich
sir, chir khong chi dya trén tin nhén vira nhén dugc. Vi du, néu ngudi ding dang trong
qué trinh dién form tao nhiém vu va dot nhién héi vé lich hém nay, chatbot c6 thé xur
Iy cau héi d6 rdi quay lai form dang dé dang, nhdr Tracker ghi nhé trang thai form

chura hoan thanh.

V& Stories — xwong séng ctia dir liéu hudn luyén RASA Core: mdi story dai
dién cho mot kich ban hoi thoai thuc té, dugc viét theo ci phdp YAML don gian.
Stories khong can liét ké tit ca cac bién thé c6 thé xay ra, vi RASA Core hoc céch
téng quat héa tir cac vi du. Trong dé 4n nay, tap dit lidu stories bao gdm khoang 147
stories bao phii cac ludng hoi thoai chinh, trong d6 c6 ca cac trudng hop xir ly 16
(unhappy paths) nhu nguoi ding cung cip thong tin khong hop 1€, thay dbi yéu chu

gitra chirng hoidc huy bo thao tac dang thuc hién.

2.3.2 RASA NLU (Natural Language Understanding)

RASA NLU la thanh phén xir Iy ngén ngit tw nhién trong RASA Framework,
thue hién viée phan tich cau déu vao dé xac dinh y dinh va trich XuAt thuc thé. RASA
NLU sir dung mét pipeline xir 1y c¢6 thé cAu hinh linh hoat, bao gdbm cac component
ké tiép nhau:

Pipeline tham chiéu cho tng dung tiéng Viét trong d& an ndy bao gom:
WhitespaceTokenizer (tadch tir), LanguageModelFeaturizer véi m6 hinh PhoBERT
(tao vector ddc trung ngir nghia), DIETClassifier (phén loai y dinh va nhén dién thuc
thd dbng thoi st dung kién trc Dual Intent and Entity Transformer), va

ResponseSelector (chon phan hdi cho cic cdu hoi thudng gip).

Dic biét, DIETClassifier 1a thanh phan c6t 16i cia RASA NLU, dugc thiét ké
dé thuc hién df’:t]lg thoi ca phén loai y dinh (Intent Classification) va nhéan dién thuc
thé (Entity Recognition) trong m6t mé hinh duy nhit. Pidu nay khong chi ting hiéu
qua tinh toan ma con cho phép hai tac vu hd trg 14n nhau trong qua trinh hoc, cai thién

do chinh x4c tong the.
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Céu hinh pipeline NLU diy da cho dé an ndy, dugc dinh nghia trong

config.yml, nhu sau:

language: vi
pipeline:
- name: WhitespaceTokenizer
- name: LanguageModelFeaturizer
model name: phobert
model weights: vinai/phobert-base
- name: DIETClassifier
epochs: 100

entity recognition: True

Qua trinh tinh chinh (fine-tuning) PhoBERT cho tac vy phén loai y dinh cta
hé théng bit dau bing viéc tai pre-trained weights tir checkpoint vinai/phobert-base.
Sau dd, cac 16p classification head dugc thém vao va toan bd mang dugce huén luyén
cung nhau trén tap dir liéu NLU dac thu ctia ing dung. Viéc str dung learning rate
scheduler véi warm-up giai doan du gitip tranh pha v& cic representations da hoc
trong qué trinh tién huédn luyén. Tép dir liéu NLU duge chia theo ty 1& 80% huan
luyén / 20% kiém thir, vi cross-validation 5-fold dé danh gia do 6n dinh ctia mo

hinh.

2.3.3 Céc thanh phin hé thdng chatbot RASA
Heé théng RASA dugc td chirc qua nhiéu tép cdu hinh YAML xac dinh hanh

vi ciia chatbot. Céc thanh phin chinh bao gdm:

domain.yml: File trung tim dinh nghia "thé gi¢i" ctia chatbot, bao gbdm danh
sach y dinh (intents), thuc thé (entities), slots, hanh déng (actions), biéu mau (forms)
va cdc phan hdi méu (responses/utterances).

nlu.yml: Chira div liéu hudn luyén NLU, bao gbm cac vi du cau hudn luyén
(training examples) cho tirmg ¥ dinh, m&i cAu dugc gan nhin véi y dinh tuong g va

céc thue thé duge danh dau inline.
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stories.yml: Pinh nghia cac kich ban hdi thoai (stories) [am dir li¢u huén luyén
cho mé hinh quan ly hoi thoai. Mdi story 1a mot chudi cac cip (y dinh nguoi dung,
hanh dong chatbot).

rules.yml: Dinh nghia cic quy tic hdi thoai cting nhic cho céc tinh hudng
ludn phai xir ly theo cach nhéat dinh, khong phu thude vao ngir canh trude do.

actions.py: Tép Python dinh nghia cic hanh dong tiry chinh (Custom Actions)
— cé4c doan code thuc thi logic nghiép vu, goi API bén ngoai, truy van co s¢ dir liéu
va tra vé phan hoi dong.

config.yml: C4u hinh pipeline NLU va c4c chinh sich hoi thoai (policies) cta
RASA Core, cho phép ity chinh kién triic mo hinh theo nhu cau cy thé.

Bang 2.2 duéi day liét ké cac y dinh (intents) va thuc thé (entities) chinh duogc
dinh nghia trong domain.yml ctia hé théng chatbot quan ly thoi gian, ciing véi vi du
cdu hudn luyén tiéu biéu:

Bing 2.2: Danh sich y dinh va thue thé chinh trong domain.yml ciia hé thong

” . A gaa r A .4 ~
Y dinh (Intent) Thure thé lién quan Vi du cau huan luyén
tao nhiém vu tén nhiém wvu, "Tao task hoan thanh bao cao
deadline, vu_tién trudce thir Sau"
xem lich khoang_ thoi gian "Lich tuéin nay c6 gi khong"
cdp nhat trang thai | tén nhiém wvu, "Xong task review code roi"
trang thai mdi
dit nhic nho ndi_dung, thoi diém | "Nhéc t6i giii bdo cdo lic 5 gid
chiéu"
xem tién_do tén du an, "Sprint ndy con bao nhiéu task
khoang thoi gian chua xong"
bao cdo standup hém qua, hém nay, | "Téng hop standup cho t6i"

vuéng mic

2.3.4 Tim hiéu luong hoat dong chi tiet ciia RASA
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Luong xir Iy ciia RASA khi nhan mét tin nhin tir ngudi dung dién ra theo cac

bude sau:

Buée 1 — Nhin tin nhin: RASA Server nhan tin nhén tir ngudi ding qua
REST API hoic connector (Slack, Teams,...). Tin nhin dugc dua vao NLU pipeline
dé xir ly.

Budc 2 — NLU Processing: Pipeline NLU xtr ly van ban qua cdc component
theo thir ty: tokenization — featurization — intent classification — entity extraction.
Két qua 1a mot dbi twong Message chira: y dinh véi diém tin cdy (confidence score),

danh sach thure thé duoc trich xuét, va vector dic trung.

Buéc 3 — Dialogue Management: RASA Core nhan két qua NLU va két hop
v6i trang thai hoi thoai hién tai (cac slots da dién, lich str hanh dong) dé tao ra vector
trang thai (state vector). Céc policy duoc ap dung theo thir ty wru tién dé du dodn hanh
dong tiép theo.

Buwée 4 — Action Execution: Hanh dong dugce du doan duogc thuc thi. Néu Ia
utter action (phan hdi vin ban dinh sin), chatbot tra vé phan hdi truc tiép. Néu 12
custom action, RASA giri yéu cdu dén Action Server (Python service), noi code
nghiép vu dugc thuc thi, cé thé bao gém truy vAn API lich, cdp nhat co sé dir liéu
hoiic goi dich vy nhic nhé.

Buée 5— Phin hdi ngudi ding: Két qua tir action duoc tra vé cho ngudi ding
qua kénh giao tiép gbc. Trang thai hdi thoai dugc cip nhét cho lugt ké tiép.

2.4 Tich hop va trién khai chatbot trong doanh nghiép
2.4.1 Cac phwong phap tich hop chatbot vao hé thong quan Iy doanh
nghiép

Tich hop chatbot vao hé sinh thai cdng nghé doanh nghiép la mdt trong nhitng
théch thire ky thuét quan trong nhit. C4c chién luoc tich hop phd bién bao gom:

Tich hop qua REST API: Phuong phép phd bién nhét, chatbot giao tiép véi
cic hé thong backend thong qua API RESTful. RASA Action Server goi cdc API
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endpoint ctia hé théng quan ly dy an (Jira REST API), lich (Google Calendar API,
Outlook Calendar API) va céc dich vu thong bdo. Uu diém: linh hoat, dé tich hop,
phi hop véi kién tric microservices. Nhuge diém: yéu cdu x4c thyc va quan ly phién
lam viéc.

Tich hop qua Message Queue: Sir dung c4c hé théng hang dgi tin nhin nhu
Apache Kafka hoic RabbitMQ dé tich hgp chatbot v&i céc hé théng backend theo md
hinh bét dong bd (asynchronous). Phii hgp véi céc tinh ning can xir Iy trong nén nhur

gui nhic nhd dinh ky va cap nhat trang thai céng viéc.

Tich hop qua Webhook: Cac hé théng bén ngoai giri théng bao dén chatbot
qua webhook khi ¢6 su kién quan trong (vi dy: Jira giri webhook khi mét issue duoc
chuyén sang trang thai méi). Chatbot nhan webhook va chu dong lién lac v6i nhan
vién lién quan.

2.4.2 Nhirng thach thirc va gidi phap khi trién khai chatbot trong méi
trudng doanh nghiép thue té

Quié trinh trién khai chatbot trong doanh nghiép dbi mit véi nhidu thach thirc
déc thu:

Théch thirc vé bio mit va quyén riéng tw: Chatbot xir ly c4c thong tin nhay
cam vé lich 1am viéc, nhiém vu va tién do dy 4n. Giai phap: trién khai chatbot on-
premise (tu luu trir) dé dir liéu khong roi khoi ha tdng ndi bd; 4p dung ma héa end-
to-end cho dir liéu hoi thoai; thuc hién phén quyén truy cap chét ché dya trén vai trd

nguoi dung (RBAC).

Théch thite vé chét liwrgng dir liéu hudn luyén: Chét luong ctia chatbot phu
thude truc tiép vao chit luong va sb lugng dit liu huén luyén. V6i ngdn ngit tiéng
Viét chuyén nganh phin mém, rat kho tim duoc tap dit liéu c6 sdn. Giai phép: thu
thap dir liéu tir logs hoi thoai thuc té (sau khi 4n danh héa), str dung k¥ thuat data
augmentation dé tang cudng tap div lidu hudn luyén, va ap dung active learning dé

lién tuc cai thién mo hinh tir phan hoi cia nguoi dung.
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Thach thirc vé kha ning mé roéng (Scalability): Khi s6 luong ngudi ding
tang, hé théng phai dam bao thoi gian phan hoi 6n dinh. Giai phap: trién khai RASA
Server theo mo hinh containerized (Docker/Kubernetes) voi kha nang tu dong mé
rong (auto-scaling) dua trén tai; cache ciac phan hdi thudng gip; ti wu hoa pipeline
NLU dé giam do tré. Cu thé, hé théng tmg dung co ché Horizontal Pod Autoscaler
(HPA) trong Kubernetes dé tw dong nhan ban (scale up) cac node xir ly khi mic six
dung CPU hoic bd nhé vuot ngudng 70%. Pic biét, dé giai quyét thach thirc vé quan
Iy trang thai (state management) khi m& rong ngang, RASA Server duoc thiét ké hoan
toan phi trang thai (stateless) bang cach luu trit toan bo lich str hoi thoai (Tracker
Store) va khéa ddng bo (Lock Store) vao co s& dif liéu in-memory Redis. Piéu nay
dam bao khi luu lugng truy cip ting dot bién, bat ky pod RASA nao ciing c6 thé tiép
nhan va xir ly muot ma céc luot hdi thoai tiép theo ma khéng lam mAt ngit canh giao
tiép cha ngudi dung.

Thach thire vé quan ly thay ddi: Nhan vién c6 thé ngan ngai hoic thiéu tin
tudng vao chatbot trong giai doan diu. Giai phap: trién khai theo mé hinh thi diém
(pilot) v&i mot nhém nhé ngudi dung sém (early adopters) nhiét tinh; t& chirc dao tao
ngin v& cach sir dung; thiét 14p co ché phan hdi dé& dang dé ngudi ding bdo céo 16i
va déng gop cai tién.

Théch thirc vé da ngdn ngir va phwong ngir: Trong mdi trudng doanh
nghiép phan mém qudc té nhu FPT Software, nhan vién c6 xu huéng pha tron tiéng
Viét va tiéng Anh (code-switching) trong giao tiép hang ngay. Vi du: "Tao task
review code cho sprint ndy" hay "Meeting véi client luc 3 gio". Hién tuong code-
switching nay tao ra thach thic dac thu cho mé hinh NLU. Giai phap: xdy dung tip
dir liéu huén luyén phan anh dAy di hién tuong nay, va ciu hinh pipeline NLU dé xir
ly linh hoat ca tiéng Viét va tiéng Anh trong cling mét cAu,

Théch thire vé duy tri va cip nhat mé hinh: Ngon ngit st dung trong doanh
nghiép phét trién theo thoi gian — cac thudt ngit méi, du 4n méi, quy trinh méi lién

tuc xuat hién. M6 hinh dugc huan luyén mot lan s€ dan 161 thoi néu khong dugce cép



33

nhét dinh ky. Giai phap: thiét 14p quy trinh t4i hudn luyén mé hinh theo chu ky thang,
sir dung pipeline CI/CD dé ty dong h6a qué trinh ny; trién khai A/B testing dé danh

gia an toan trudce khi chinh thirc cap nhat mé hinh méi 1én production.

2.5 Két luén chwong 2

Chuong 2 da trinh bay toan dién céc cong nghé nén tang cén thiét cho viéc
phét trién hé théng chatbot quan ly thoi gian. Su két hop gitra AI/ML, NLP va RASA
Framework tao ra mdt stack cong nghé manh mé& va linh hoat, phut hop véi yéu ciu
ctia dé an.

RASA Framework ndi bat nhu mét Iya chon t6i uu nhé tinh ma ngudn mé,
kha nzing ty bién cao, hd tro trién khai on-premise dam bao bao mat dir liéu doanh
nghiép, va hé sinh thai cong cu ddy du tit NLU dén Dialogue Management. Sur két
hop véi mo hinh ngdn ngit PhoBERT tiéng Viét mé ra kha ning xy dung chatbot

tiéng Viét chat lugng cao phit hop v6i nhu ciu cia FPT Software.

Mot diém manh dic biét cia RASA Framework so véi cac lia chon thay thé
(nhu Dialogflow ctia Google hay Microsoft Bot Framework) 1a kha nidng hoan toan
kiém soat dir liéu va mé hinh. Trong moi trudng doanh nghiép phin mém nhu FPT
Software — noi dir liéu du 4n va nhan sy c6 tinh bdo mat cao — viéc khong phai guri
dit liéu 1én cloud ctia bén thir ba 1a mot yéu cau khong thé thuong luong. Bang 2.3 so

sanh RASA véi hai lya chon thay thé pho bién theo cac tiéu chi quan trong nhit:

Bdng 3.3: So sdnh RASA véi edce lira chon thay thé ph(?i bién

i z Dialogflow MS Bot

Tiéu chi RASA (Chon) (Google) Framework
Trién khai On- . : -
Dicimise VCoé XCloud only VCo
Ma ngudn m& v Py dn XKhong vMét phan
HG tro tiéng Viét /PhoBERT /Ca ban /Cd ban
Kiém soat dit liéu Gooagle quan
huén luyén vHoan toan : “iy ! vHoan toan




Chi phi license Mién phi Theo usage Mién phi / Azure

Céc chién luge tich hgp qua REST API va Webhook, két hop v6i kién tric
trién khai containerized, tao nén tang k¥ thuat viing chéc cho viéc xiy dung mot hé
théng chatbot ¢6 tinh sin sang cao, dé mé rdng va an toan. Chuong tiép theo s& ap
dung toan bo kién thirc nén ting ndy vo viéc thiét ké va phat trién hé théng chatbot

thue té cho FPT Software.



CHUONG 3: THIET KE VA PHAT TRIEN HE THONG
CHATBOT HO TRQ QUAN LY THOI GIAN TAI FPT
SOFTWARE

3.1 Khéo sat nhu ciu va yéu ciu hé thong

3.1.1 Khéo st nhu cAu quén Iy thoi gian ciia nhin vién tai FPT Software

Dé xay dung hé théng chatbot phit hop véi nhu cau thue tién, qua trinh khao
sat nhu cdu duogc thuc hién theo hai phwong phép bd sung cho nhau: khio sat dinh
lugng (bang hai) va khao sét dinh tinh (phong vén sau).

Khio sit biang héi: Bang hoi dugc thiét ké véi 27 cau hoi, phan chia thanh
céc phan: (1) Théng tin nhan khau hoc (cép béc, thAm nién, don vi cong tac); (2) Thuc
trang sir dung cong cu quan Iy thoi gian hién tai; (3) Cac van dé gip phai trong quén
ly thoi gian; (4) Nhu cau vé chirc ning chatbot; (5) Ky vong vé giao dién va trai
nghiém nguoi dung. Bang hoi dugc phan phéi qua Microsoft Teams ndi bg va thu vé

143 phan hdi hop 1é.

Két qua khio sat chinh: Két qua cho thiy da s6 nhan vién (u6c tinh >70%)
gap kho khién trong viéc theo doi deadline cua nhiéu nhiém vy song song; >60% mong
mudn cé théng bao nhéic nhd thong minh tich hop trén nén tang Teams; >50% quan
tAm dén tinh ning bdo cdo tém tit tién do tu dong hang tudn; va >40% mong mudn

chatbot ¢6 kha nang goi y phan bd thoi gian dua trén danh sach cong viéc.

Bang 3.1 dudi day tdng hop chi tiét cac vin dé quan ly thoi gian duge nhan
vién FPT Software danh gid theo mirc d¢ anh huong dén hiéu suit lam viéc, theo

thang diém 5:

Bing 4.1: Céc vin dé quén Iy thoi gian va mire d9 wu tién gidi quyét

Ty 1é gip Mikc dnh | U tién gidi

Vén dé quan ly thoi gian phai hwéng (1-5) quyét

Quén hoac bo 16 deadline nhiém vu 76% 4,3 RAt cao




Mt thoi gian cap nhat Jira thu cong 63% 3.8 Cao
X-Lﬂmg fi(_)t lich hop khong dugc phat 54% 35 Ciio
hién som

E}zg}lg?:g cdo tién do hang tudn ton 589 32 Tt i
31(1)1111} (;:;1(; nhin tong quan vé 47% 3.0 Trutig binli

Phéng vén sdu: 9 cudc phong vin sau (3045 phit mdi cude) dugc thuc hién
v6i 6 nhan vién dai dién va 3 quan ly. Két qua phéng van bd sung céc insight quan
trong: (1) K§ su thudng mét 15-30 phiit mdi ngdy dé cip nhét trang thai cong viée
1én Jira; (2) Viée tdng hop béo cdo tién do hang tudn mét trung binh 1-2 gid/tuan; (3)
Quan ly gip khé khén trong viée nim bit tinh trang tong thé ciia nhém ma khong
phai hoi tirng ngudi.

3.1.2 Xac dinh céc yéu ciu chirc ning va phi chire niing ciia hé thong

chatbot

Dua trén két qua khao sét, cic yéu ciu hé thong duoc phan loai thanh hai
nhém:
Yéu clu chirc niing (Functional Requirements): Hé thong phai hd trg cic
chire ning cbt 16 sau:
FCO1: Tao va quan ly nhiém vu — cho phép nhin vién tao méi, cip nhét trang thai,
gfm nhén vu tién va x6a nhi€ém vu qua hoi thoai tu nhién.
FC02: Nhic nhé théng minh — ty dong giri nhic nhé deadline trurde 24 gid, 2 gidy va
30 phut, v6i kha ning tuy chinh thoi gian nhéic nho.
FCO03: Quaén ly lich biéu — xem lich 1am viéc hang ngziy/tuén, dat lich cudc hop, kiém
tra xung dot lich trinh.
FC04: Tich hop Jira — déng bo danh sach sprint tasks tir Jira, cdp nhat trang thai

issues qua chatbot, nhan thong béo khi c6 thay doi quan trong.




FCO05: Bédo cdo tién do — tw dong tdng hop va giri bdo cdo tién do ca nhin hang
ngay/tuin; hd tro quan ly nhan bao cdo téng hop ciia nhom.
FC06: HS trg ngdn ngir tw nhién tiéng Viét — xir Iy chinh x4c cdc cau héi va yéu ciu

bang tiéng Viét véi kha ning hiéu dic thd ngdn ngir nhur viét tit, tiéng 16ng k§ thuat.
Yéu chu phi chirc ndng (Non-functional Requirements):

NFRO1 — Hiéu ning: Thoi gian phan hdi trung binh <2 gidy cho 95% yéu cdu trong
diéu kién tai binh thudng (50 ngudi ding dong thoi).

NFRO02 — Dd chinh xac NLU: Do chinh xac nhin dién y dinh dat > 90% trén tap
kiém thir; d9 chinh xac trich xuét thuc thé dat > 85%.

NFRO03 — Tinh sin sang: Hé thong hoat dong 24/7 véi thoi gian downtime < 0.1%
(SLA 99.9%).

NFR04 — Bao mét: Dir liéu hoi thoai duoc ma hoa AES-256; xéac thuc nguoi dung
qua SSO tich hop véi hé thdng Active Directory ctia FPT Software.

NFRO5 — Kha ning mé rong: Kién triic hd tro mé rong ngang (horizontal scaling)
dé phuc vu téi 500 nguoi dung dong thoi, twong dwong véi kha ning xir ly 6n dinh
tir 100 dén 150 yéu cdu mbi gify (Requests Per Second - RPS) trong c4c khung git
cao diém (nhu 8h00 sang va 17h00 chidu). Yéu cdu mé rong nay ciing bét budc 16p
dit liéu (Data Layer) bao gém PostgreSQL va Redis phai dugc cdu hinh tich hgp co
ché Connection Pooling, nham duy tri hiéu suét truy xufit va ngan chin tinh trang can
kiét két ni (connection exhaustion) khi s6 lugng g dung két ndi vao database ting
1€n dot ngot.

3.2 Thiét ké hé thong chatbot
3.2.1 Kién triic tong thé ciia hé thong chatbot

Hé théng chatbot quan 1y thoi gian dugc thiét ké theo kién tric microservices,
dam bao tinh modul hoa, d& bao tri va m& rong. Kién troc téng thé bao gdm céc 16p

saul



Lép Giao dién nguwoi dung (Presentation Layer): Ngudi ding tuong tac voi
chatbot thong qua Microsoft Teams Connector — connector chinh thirc dugc RASA
hé trg. Giao dién Teams cung cip kha ning hién thi cic thé thong tin phong phi
(Adaptive Cards) cho viéc trinh bay lich 1am viéc, danh sach nhiém vu va bao céo

tién do dudi dang trire quan.

Lop Xir ly hoi thoai (Dialogue Layer): RASA Server (phién ban 3.x) dam
nhéan toan bd quéa trinh NLU va quan ly hoi thoai. Trang théi hoi thoai dugce luu triv
trong Redis dé dam bao tinh nhit quan va hidu ning truy xuit cao. RASA Action

Server thuc thi logic nghi€p vu va goi céc dich vu bén ngoai.

Lop Tich hep dich vu (Integration Layer): Cac adapter chuyén biét xur ly
viée giao tiép véi ting hé thdng bén ngoai: Jira Adapter (Jira REST API v3), Calendar
Adapter (Microsoft Graph API cho Outlook Calendar), Notification Service (st dung
Microsoft Teams Bot API). L6p nay dp dung mau thiét ké Facade dé n di sy phiic

tap cta cac API bén ngoai.

Lép Dir liéu (Data Layer): PostgreSQL luu trit div liéu nguoi dung, nhiém
vu, lich sir hoi thoai va cAu hinh hé théng. Redis dugc sir dung cho cache va quan ly
session. Message Queue (RabbitMQ) xir ly cac tac vu bét ddng bo nhu giri nhic nho

dinh ky.

Lép Ha tang (Infrastructure Layer): Toan bd hé thong dugc containerized
bing Docker va quan ly boi Kubernetes, trién khai trén ha ting on-premise ciia FPT
Software. Prometheus va Grafana duoc sir dung dé giam sat hiéu suét hé thong theo

thoi gian thuc.

Hinh 3.1 mb ta kién tric téng thé cia hé théng theo mé hinh C4 (Context,
Container, Component, Code). O cdp do Context: ngudi ding (nhan vién FPT
Software) tuong tic voi hé théng qua Microsoft Teams; hé théng chatbot két ndi véi
Jira (Atlassian Cloud) va Outlook Calendar (Microsoft 365). O cép d¢ Container, hé
théng bao gdm niam container chinh: (1) RASA Server — xir ly NLU va Dialogue

Management; (2) Action Server — thye thi logic nghiép vu; (3) Scheduler Service —
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quan Iy nhc nh& dinh ky; (4) API Gateway — xac thuc va phan phdi yéu cau; (5)
Database — PostgreSQL va Redis.

Dé tdi uru héa kha ning chiu tai trén toan bo kién triic phén tan, cac diém nghén
cd chai (bottlenecks) tiém 4n déu duge xir ly & thiét ké cp co s& ha ting. Cu thé,
Message Queue (RabbitMQ) durge thiét 14p duéi dang cum (cluster) dé dam bao viéc
phan tan hang ngan tac vu nhic nhé ddng thoi tir Scheduler Service khong gy nghén
hang doi. Pi véi co s& dit liéu PostgreSQL, co ché Replica Set dugc ap dung dé tach
biét ludng truy vin Doc va Ghi (Read/Write splitting). Nhd vdy, cac tac vu doi hoi
tai nguyén 16n nhw trich xudt bao céo tién do tudn (Read) s& khong lam anh hudng

dén d tré cua céc giao dich ghi nhan trang thai nhiém vu thoi gian thyc (Write).

" 1 thing Chatbat Giudn Ly Tht gian (Fanh 61 e tharg|

|
G bl shd chd ong Sii dyng giao Bdn hi
{Taams Box 41} thowi & Adagtive Cards

GUATIgn tin crdn qua
HTTFS
Quiin 1y hing o it vy
b b
(st méc thé glan Chuyiin tiip R5i thoai hep
deactive & fac thue tii khods

Qi i trang thil Al (o Custom ctis blog
thoat {Slots/Farmi WTTP/REST
CALID Ak
S KM it drg [ing b trang thal chng
& niidm vy s
vigc Llra REST 41 3) Bocioal ich b

{Microsafy Gragh APY)

Hinh 3.1: Kién tric hé thong theo mé hinh C4 Container Diagram
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Vé co ché bao mat, hé théng trién khai xac thue theo co ché OAuth 2.0 tich
hop v6i Azure Active Directory ciia FPT Software. Mdi yéu cau dén Action Server
déu duge xéc thuc bang JSON Web Token (JWT) véi thoi gian hét han 1 gio. Dit lidu
hoi thoai trong PostgreSQL dugc ma hda at-rest bing AES-256. Toan bd giao tiép
gitta cdc component dugc thuc hién qua HTTPS/TLS. Audit log ghi lai moi hanh
dong ctia ngudi dung va hé théng dé phuc vu yéu ciu tuan thi (compliance) va didu

tra sur ¢ khi can.
3.2.2 Thiét ké cic mo-dun chinh ciia chatbot
Hé théng duoc td chirc thanh cac md-dun chitc ning chinh:

Mo-dun Quan ly nhiém vu (Task Management Module): Cung cip céc
chirc ning CRUD (Create, Read, Update, Delete) cho nhiém vu qua hoi thoai tu
nhién. Mé-dun nay tich hop véi Jira dé ddng bd hoa hai chidéu — moi thay ddi trén
chatbot duge phén anh ngay 1én Jira va nguoc lai. Thiét ké sir dung RASA Forms dé
thu thap day du thong tin can thiét khi tao nhiém vu méi.

Mé-dun Quén Iy lich biéu (Schedule Management Module): Tich hop véi
Outlook Calendar qua Microsoft Graph API dé doc/ghi lich biéu. Mé-dun xay dung
thuét toan phat hién xung dot lich trinh don gian va dé xuét thoi gian thay thé. H) tro
c4c 1énh ngdn ngir tu nhién nhu: "Kiém tra lich tudn sau", "Dit lich hop team vao thir

Ba lac 10 gio", "Huy cudc hop chidu nay".

Mo-dun Nhiic nhé théng minh (Smart Reminder Module): Scheduler
service chay nén, dinh ky quét danh sach nhiém vu va su kién trong co s& dit liéu dé
phét hién cic mdc cAn nhic nhd. Module str dung Celery beat véi Redis broker dé
quén ly tdc vu dinh ky. Logic quyét dinh théi diém nhic nhé dua trén: thoi han cong
viéc, mui gio cia nguoi dung, lich lam viéc (khong nhiic ngoai gid 1am) va lich str

hanh vi nhédc nho.

Mo-dun Bao cdo va Phén tich (Reporting & Analytics Module): Ty dong

tong hop dir lidu tir Jira va lich lam viéc dé tao béo cdo tién d ca nhan (hang ngay
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vao cudi gio lam) va nhom (hang tuan vao sang thir Hai). Bao cdo dugc trinh bay
dudi dang Adaptive Cards trong Teams vai cac so li€u true quan: s6 nhiém vu hoan

thanh/con lai/qué han, tién do so véi ké hoach sprint.
3.2.3 Thiét ké quy trinh twong tic giira chatbot va ngudi dung

Quy trinh twong tac duge thiét ké theo nguyén tic "conversational first" — wu
tién trai nghiém hoi thoai tu nhién, tranh yéu ciu nguoi ding tuan theo ci phép cimg

nhéc. Mot sb ludng hoi thoai quan trong duoc thiét ké chi tiét:

Ludng tao nhiém vu méi: Ngudi ding cé thé bit diu bing cau don gian nhu
"Tao task méi" hodic cAu phirc tap hon nhu "Nhic t6i hoan thanh bio cdo k¥ thuét
cho dy 4n X tru6e thir Sdu tudn nay". Trong trudng hop diu, chatbot s& thu thap dan
thong tin qua Form. Trong trudng hop sau, chatbot trich xuit day di théng tin tir ciu

dau vao va xdc nhin mot ian trude khi tao.

Ludng kiém tra lich va cip nhét tién dd: M3i sang, chatbot giri tém tit cong
viéc ngay hom nay chi dong. Ngudi diing c6 thé phan hdi ngay dé cap nhat trang thai
cong viée bing ngon ngilt tr nhién nhu "Xong r0i", "Chuyén sang dang 1am" hoic

"Doi1 deadline sang thir Sau".

Céc nguyén tic thiét ké UX (User Experience) dwoc tuan thi trong toan bd

quy trinh trong tac:

Nguyén tic 1 — X4c nhan rd rang: Moi hanh dong c6 tac dong (tao méi, cip
nhét, x6a lich, nhic nhé) déu duge chatbot x4c nhan lai trude khi thuc thi, tranh tinh
trang thuc hién nham do chatbot hiéu sai y dinh nguoi ding. Dic biét, cac hanh dong
khong thé hoan tic duge yéu ciu x4c nhan tudng minh theo miu: "Ban cé chic chin
mudn [hanh dong] khong? Nhin Co dé xac nhan."

Nguyén tic 2 — Xir Iy 18i than thién: Khi chatbot khéng hiéu yéu cAu hoic
thiéu théng tin, phan hoi khong phai 1a thong béo 16i k§ thuat ma 1a cAu héi 1am r6 ty

nhién, goi y dinh dang mong muon. Vi du: thay vi "Intent confidence below
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threshold", chatbot phan hoi: "Xin 16i, minh chua hiéu rd. Ban muon minh lam gi véi

lich hop d6? Ban c6 thé n6i cu thé hon vé thoi gian hozc tén cude hop khong?"

Nguyén tic 3 — Phan hdi nhanh va siic tich: Phan hdi cia chatbot durge thiét
ké ngfin gon, dung trong tAm, tranh van ban dai lam ngudi ding mat kién nhan. Thong
tin phire tap (danh sach nhiém vy, bao cao) duge trinh bay dudi dang Adaptive Cards

véi dinh dang truc quan thay vi vidn ban thuén tay.
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Hinh 3.2: So' dd ludng hdi thoai tao nhi¢m vu méi (Happy Path va Unhappy Paths)
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3.3 Phat trién hé thong chatbot

3.3.1 Cac cong cu va ngon ngir 1ap trinh dwge sir dung

Hé théng duogc phét trién véi bd cong nghé (technology stack) dugc lyra chon
k¥ ludng dya trén tiéu chi: kha nang twong thich vai RASA, hi¢u su:?it, do chin mudi

clia cong nghé va ngudn nhén lwc c6 sin tai FPT Software.

Ngon ngit 1ap trinh chinh: Python 3.10+ dugc sir dung cho toan bg backend,
bao gdm RASA Action Server, cic adapter tich hgp va API service. Python 1a lya
chon fir nhién vi hé sinh théi thu vién AI/ML phong pht va 1a ngdn ngir chinh thire
ctia RASA.

Framework va thu vién chinh: RASA 3.x (Dialogue Al), FastAPI (REST API
service), SQLAlchemy (ORM cho PostgreSQL), Celery + Redis (task queue cho nhic
nhd nén), pytest (unit va integration testing), Docker + Docker Compose

(containerization).

Cong cu phat trién: Visual Studio Code véi cac extension Python/RASA, Rasa
X (giao dién web dé& quan ly dif liéu hudn luyén va kiém thir hoi thoai), Postman
(kiém thir API), GitLab CI/CD (tich hop va trién khai lién tuc), Kubernetes (quéan 1y

container trén moi trudng production).
3.3.2 Qua trinh phat trién cac thanh phan ciia chatbot

Qua trinh phét trién duoc t6 chitc theo phuwong phéap Agile v6i cédc sprint 2
tuan. Méi sprint bao gdm cac giai doan: lap ké hoach sprint (sprint planning), phét

trién (development), kiém thir (testing) va demo/review.

Sprint 1-2 (Thang 10/2024): Ha tAng va NLU co béan — Thiét 14p méi truong
phat trién va CI/CD pipeline; trién khai RASA Server co ban v6i dit liéu huén luyén
NLU ban dau cho cic y dinh chinh (tao_nhiém vu, xem lich, kiém_tra_deadline,
cadp_nhat trang thai); tich hgp Microsoft Teams Connector; thiét lap co sé dir lidu

PostgreSQL.
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Sprint 34 (Théng 11/2024): Chirc niing c6t 16i — Phét trién Form thu thap
théng tin nhiém vu; xdy dung Jira Adapter va thuc hién dong bo hai chiéu giira
chatbot va Jira; phét trién Reminder Service véi Celery; tich hop Microsoft Graph
API cho Outlook Calendar.

Sprint 5-6 (Thang 12/2024): Tinh ning ning cao va t6i wu héa — Phat trién
Reporting Module v&i Adaptive Cards; cai thién do chinh xdc NLU bing cich mé
rong tap dit liéu huan luyén; t6i wu héa hiéu suét (caching, database indexing); trién

khai giam sat v4i Prometheus/Grafana.

Mot thach thirc k§ thuat dac thii gip phai trong qua trinh phat trién 1a xir ly
biéu thirc thoi gian tiéng Viét da dang. Tiéng Viét c6 nhidu cach dién dat thoi gian
khac nhau, tir twong déi ("ngay kia", "tuan t6i", "sdng mai", "cudi thang") dén tuyét
ddi ("15 thang 11", "11/15"), va két hop phirc tap ("thir Sdu tuan sau luc xé chiéu").
Pé giai quyét, dé an phét trién mot module TimeParser chuyén biét két hop: (1)
Regular expressions cho cic mau thoi gian ¢b dinh; (2) Danh sach tir dién biéu thic
thoi gian tiéng Viét dic thi; (3) Goi mé hinh NER ctia PhoBERT dé xir Iy cac biéu
thirc phirc tap hon. Module TimeParser dat do chinh xac 87,4% trén tap kiém thir
gbm 520 biéu thirc thoi gian da dang duoc thu thap tir log hdi thoai thuc té.

3.3.3 Kiém thir va diéu chinh chatbot dwa trén phédn hdi tir nguwdi ding

Chién lugc kiém thir ap dung trong dé an bao gom nhiéu cap do:

Kiém thir don vi NLU (NLU Unit Testing): Str dung 1énh "rasa test nlu" dé
danh gia hiéu ning ciia m6 hinh NLU trén tap dir liéu kiém thir doc lap. Céc chi sb
duogc theo dbi bao gf‘am: Intent Accuracy, Entity Fl-score, va Confusion Matrix dé
phat hién céc y dinh d& bi nham I4n.

Kiém thir hoi thoai diu cudi (End-to-End Testing): Str dung "rasa test" véi
cac test stories duge xdy dung san dé kiém tra toan bo 111611g hoi thoai, dam bao

chatbot phan hoi ding cho céc kich ban tiéu biéu.
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Kiém thir nguwoi dung (User Acceptance Testing — UAT): Dugc thyc hién
v6i 14 nhén vién thi diém trong vong 2 tudn. Ngudi ding tuong tac tu do véi chatbot
va dién bang danh gia cubi mdi tudn. Két qua UAT dugc ding dé xac dinh céc 15i

con tdn tai va wu tién cai tién trong sprint tiép theo.

Mot két qua quan trong tir qué trinh kiém thir NLU 1a phén tich ma tran nhdm
14n (Confusion Matrix) cho thdy mét sé cip ¥ dinh d& bi nham 14n nhét, bao goém: (1)
tao nhiém_vuvs.cdp nhat nhiém_ vu—khingudi ding viét cau nhu "Thém deadline
cho task X" ¢6 thé bi phan loai nhim; (2) xem_lich hém_nay vs. xem_lich_tuan —
khi nguoi dung khong chi dinh rd khoang thoi gian; (3) huy su kién vs.
doi_lich_su kién — hai hanh ddng c6 ngi nghia gin nhau nhung hau qua hoan toan
khic. D& giai quyét, cac cap y dinh nay dugc b sung thém dir liéu huin luyén dic
thii, v mot sd truong hop duge xir Iy bang cach thém ciu héi 1am 6 (clarification

question) khi confidence score ciia y dinh du dodn thp hon ngudng 0.7.

Bang 3.2 trinh bay két qua kiém thir NLU sau giai doan Alpha (vong 1) va sau

khi cai thién dir liéu huén luyén (vong 2):

Bang 3.2: Két qua kiém thir NLU qua cdc vong cii tién

Chi s dink gia (‘ﬁ;ﬁ;) Vong 2 (Beta) | Mue tiéu NFR
Intent Accuracy 83,2% 92,3% = 90%
Entity F1-score 76,8% 88,1% 2 85%
Thoi gian phan hdi TB 1.850 ms 1.240 ms < 2000 ms
Ty 1€ hoi thoai thanh céng 74.,1% 86,3% = 80%
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Hinh 3.3: Panh gi4 hi¢u sudt Mé hinh PHOBERT

Intent Accuracy
. (Alpha: 83% | Beta: 92%)

Response Time Entity F1-Score
Respor Time Conversation Success Rate
(Alpha: 83% | Beta: 92%) (Alpha: 83% | Beta: 92%)

M ALPHA W BETA

3.4 Thir nghiém hé thong chatbot
3.4.1 M6 ta kich ban thir nghiém va cac tiéu chi danh gia

Bén kich ban thir nghiém chinh dugc xay dung dya trén cac use case phd bién
nhét tir két qua khao sat:

Kich bin 1 — Quén Iy nhiém vu sprint: Nhén vién sir dung chatbot dé dong
bo danh sach tasks tir Jira, cAp nhit trang thai tasks trong ngay va nhén tém tit tién
dd cubi ngay. Tiéu chi danh gia: ty 1&¢ dong bd thanh cong, dé chinh xéc nhan dién
nhiém vu, thoi gian hoan thanh so vai thao tac thi cong trén Jira.

Kich ban 2 — Quén ly cudc hgop: Ngudi ding yéu cau chatbot Ién lich cudc
hop nhém, chatbot kiém tra lich ranh ciia tAt ca thanh vién qua Outlook Calendar, dé
xuét khung gio phit hop va tao calendar invite. Tiéu chi: ty 1€ tim dugc khung git phu
hop, thoi gian xir Iy, d6 hai long véi dé xuat.

Kich bén 3 — Nhic nhé deadline: Danh gia hé théng nhéc nhd qua 4 tuan thir
nghiém thuc té. Tiéu chi: ty 16 nhic nhé giri dang thoi diém, ty 1€ deadline dugc hoan

thanh trurde/ding han so véi nhém dbi chimg khong ding chatbot.
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Kich ban 4 — Bédo cdo ty djng: Chatbot tir dong tdng hop va giri bdo cdo tién
d6 sprint hang tun cho ci nhan vién va quan ly. Tiéu chi: dd chinh xéac ciia thong tin
trong béao céo, thoi gian tiét kiém duoc so vai lam bao cdo thii cong, mite do hai long

ciia quan ly.

@ JSMT  Chat + | search

9 Chéo Thinh, em I JSMT, trg Iy quén Iy thai gian théng minh. Hém nay em c6 thé givp gl
Tao task Jira: Review Code 9

€ Task Jira: Review Code
Pbng bd Jira: Review Code, Sau

s (D
b A Nhic nhé: Task: Review Code

Sap dén han (1 gio)
Hoan tat

Hinh 3.4: Hinh 4nh mé phong img dung Chatbot gitip quén ly thoi gian ciia nhin
vién tai FPT Software

3.4.2 Qua trinh trién khai thir nghiém tai FPT Software

Qua trinh trién khai thir nghiém dugc thuc hién theo m6 hinh phét hanh dan

dan (gradual rollout) nhim kidm soat riii ro va thu thip phan héi lién tuc:

Giai doan Alpha (2 tuin): Trién khai cho nhém 12 nhén vién ty nguyén trong
mot team phat trién phan mém. Muyc tiéu chinh [a phat hign céc 16i k¥ thuat nghiém
trong va cc vén dé v& UX co ban. Thu thap log hoi thoai (sau khi 4n danh) dé cai

thién mo6 hinh NLU.

Giai doan Beta (4 tudn): M6 rong trién khai cho 48 nhén vién thudc 5 team
khéc nhau. Thuc hién phong vAn hang tudn véi mét mAu ngudi ding nglu nhién dé
theo ddi xu hudng sir dung va phét hién vén d&. Trong giai doan nay, mé hinh NLU

dugc cap nhat hai 14n duya trén dit liéu thuc té thu thap duge.
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Mot diéu dang chi y trong qua trinh trién khai Beta 12 viéc xir ly cac trudng
hgp ngoai pham vi (out-of-scope requests). Nguoi dung thuong ky vong chatbot ¢6
thé xtr Iy nhiéu loai yéu cau hon pham vi thiét ké ban ddu, ching han nhu dit cau hoi
vé chinh sdch nhan sy (ddy 14 chirc ning ciia Maya cii) hoic yéu cau chatbot tom tat
ndi dung tai liéu. D xtr Iy gracefully, hé théng duge ciu hinh dé nhan dién va phan
héi cac yéu cau ngoai pham vi bing cach giai thich gidi han chirc ning va goi y nguoi

dung str dung kénh phu hop.

Trong giai doan thir nghiém, mot s6 diéu chinh quan trong dugc thuc hién dya
trén phan hdi truc tiép tir nguoi dung: (1) Thém tinh ndng xem "Top 3 nhiém vu uu
tién hom nay" ngay trong tin nhin chao budi sing — dugc nhiéu ngudi ding yéu cau;
(2) Diéu chinh dinh dang Adaptive Cards béo c4o sprint tir dang danh sch dai thanh
dang tém tit theo trang thai (To Do / In Progress / Done) — dé& doc hon déng ké; (3)
B6 sung tinh ning snooze cho nhic nhé ("Nhic t6i lai sau 30 phit") sau khi nhiéu

nguoi dung yéu cau.

3.5 Danh gia hiéu qua
3.5.1 Phan tich dit liéu thu dwgc tir qua trinh thir nghiém

Dit liéu thu thdp trong qua trinh thir nghiém bao gdm: log hdi thoai (da in
danh), nhat ky hiéu sudt hé théng, dir lidu Jira (ty 18 hoan thanh céng viéc), va két qua

khéo sat ngudi ding. Phén tich dit liéu cho thiy:

Tong s6 cude hdi thoai trong giai doan thir nghiém: 2.847. Phin bb theo loai
y dinh: quan ly nhiém vu chiém 43%, kiém tra lich 27%, nhan bio cdo 18%, céc y

dinh khac 12%. Ty 1€ hoi thoai thanh cong (completed successfully) dat 86,3%.

Phén tich xu huéng st dung theo thoi gian trong ngay cho thiy dinh sir dung
tdp trung vao hai khung gio: 8h00—-9h00 (nhén vién kiém tra lich va nhiém vu diu
ngay) va 16h30—17h30 (cAp nhit trang thai céng viée cudi ngay va chuan bi ké hoach
ngay mai). Dy 12 thong tin ¢6 gia tri dé t6i wu hoa lich giri tém tit ty dong va phan

bd tai nguyén tinh toan cho hé thong.
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Phaén tich dir liéu log cling tiét 16 mot sb pattern hanh vi ngudi diung thi vi: (1)
~30% nguoi dung str dung tinh nang cdp nhat trang thai Jira qua chatbot thay vi truy
cap truc tiép vao Jira, cho thdy mirc d9 tién loi duge danh gia cao; (2) Ty 1€ nguoi
dung doc va phéan hdi béo cdo t6m tt hang ngay dat ~70%, cao hon dng ké so véi
ty 1€ doc email ndi bd thong thuong (~40%); (3) Mot nhém nho (~15%) ngudi diung
nang cao sit dung chatbot cho céc tac vu phirc tap nhu tao lich hop nhiu ngudi, cho

thay tiém ndng m& rong tinh ndng cao cap.

Hinh 3.5: Biéu a0 lvu lwgng sir dung

Usage Frequency by Hour Intent Distribution
(Luu lugng str dung theo khung gid) (Ty |é phén b y dinh)
120 4 8h ey Other
(12%)
E ' Task
e ‘;’ef’g?ts: Mar{: xTent
.g (18%)
s
£
%0 2 4 6 B 10 12 14 16 18 20 22 24 C"e'('g?.',‘;' R

Hours
TOTAL CONVERSATIONS: 2,847

3.5.2 Panh gi4 hiéu qua ciia chatbot trong viée ho trg quéan 1y thoi gian
Dénh gia hiéu qué ciia hé thdng chatbot dya trén ba nhoém chi s6 chinh:

Chi s6 k§ thudt: PO chinh xac nhén dién y dinh (Intent Accuracy) trén tap
kiém thir dat 92,3%; F1-score cho nhén dién thuc thé dat 88,1%. Thoi gian phan hoi
trung binh dat 1.240 ms, dap @mg yéu cAu NFRO1. Ty 1é sn sing hé thong (uptime)
dat 99,94%, vuot yéu ciu SLA 99.9%.

Chi s6 nghiép vu: Ty 1€ hoan thanh cbéng viéc ding han ciia nhém ding
chatbot ting 21% so véi trude khi sir dung. Thoi gian trung binh cip nhét trang thai
cong viéc giam tir 22 phut (thao tac tryre tiép trén Jira) xudng con 6 phut (qua chatbot).

Thoi gian 1am béo céo tién do hang tudn giam 76%.
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Chi s6 hai 10ng ngwoi diung: Diém hai long téng thé (CSAT) dat 4,1/5 diém.
Ty 1& ngudi ding tiép tuc sir dung sau 4 tuéin thir nghiém dat 83%, cho thiy mirc do
gén két (engagement) tot.
3.5.3 So sanh hiéu qua ciia chatbot vai cac phwong phap quan ly thoi
gian truyén thong

Bang 3.3 duéi ddy tom tit két qua so sdnh giita phuong phap quén ly thoi gian
truyén théng (thao tac thii cong trén Jira + Teams/Email) va hé thong chatbot mdi

theo cac tiéu chi chinh:

Bang 3.3: So sanh hiéu qua chatbot va phwong phap truyén thong

A
Tiéu chi d4nh gi Fhuong phigp truyen Chatbot méi
thong
Thoi gian cap nhat trang g " i ;
théi/ngdy 22 phat 6 phut
Ty 1€ hoan thanh ding han 71% 86%
Thoi gian 1am béo céo tudn ~90 phat ~12 phut (tr dong)
15-))18111 hai long nhén vién (1- 32/5 4175
Hinh 3.6: Dashboard danh gia hiéu qu#i A/B Testing
Completion Rate Report Time/Week
(Ty 1é hoan thanh ddng han) (Thai gian lam béo céo/tuan)
100% - 100m - 90m
86%
80% - 71% 80m -
60% 1 60m -
40% - 40m -
20% 20m 12m
i o . =
Traditional Group Chatbot Group Traditional Group Chatbot Group

(Nhém truyén thong) (Nhém chatbot)



Ngoai so sanh dinh lwgng & bang trén, két qua phong van ngudi ding sau thir
nghiém ciing cung cﬁp nhirng nhén dinh dinh tinh c6 gié tri. Nhiéu ky su chia sé rang
tinh ning tom tit nhiém vu budi sang gitip ho "bit ddu ngay lam viéc nhanh hon ma
khong cin mé Jira ngay". Céc quén 1y dénh gi4 cao kha ning nhan bao cdo tién do
nhém tdng hop tw dong, ginp tiét kiém thoi gian chudn bi cho céc budi review hang
tudn. Mot s6 ngudi ding ciing nhan xét rang viéc c6 thé cap nhit trang thai cong viée
ngay trong Teams ma khong cin chuyén sang Jira gitp gidm déng ké su gian doan

trong ludng lam viéc.
3.6 Céc dé xuit cii tién
3.6.1 Nhirng diém manh va diém yéu ciia hé thong chatbot

Piém manh: Hé théng chatbot dugc phat trién thé hién nhiéu diém manh ndi
bat. Thit nhét, kha ning xir Iy tiéng Viét tu nhién dat chét lwong t6t nhd sir dung
PhoBERT, vugt troi so véi cac chatbot st dung mo hinh da ngén ngit thong thuong.
Thir hai, tich hop 1ién mach véi hé sinh thai Microsoft (Teams, Outlook) va Jira la
nhitng céng cu nhan vién FPT Software sir dung hang ngay, giam thiéu su thay doi
théi quen 1am viéc. Thir ba, kién triic microservices ddm bao kha ning mé rong va

bao tri dé dang,

Diém yéu: Bén canh nhitng thanh tuu dat dugce, hé théng con ton tai mot 56
han ché cén cai thién. Pang cha y nhit 1a: (1) Kha ning xir Iy cac ciu phirc tap véi
nhiéu yéu ciu trong mdt ciu (multi-intent) con han ché; (2) Thiéu co ché hoc lién tuc
(online learning) — m6 hinh chi dugc cdp nhat theo batch dinh ky, chua hoc ngay tir
phan hdi tirc thoi ciia nguoi dung; (3) Chire ndng goi y t81 wu lich 1am viéc chua duge
trién khai diy da do phirc tap vé thuét to4n; (4) Kha nang hiéu ngit canh lién phién
(cross-session context) con yéu. (5) Kién triic microservices tuy mang lai kha ning
mé& rong linh hoat nhung lai tao ra thach thirc 16n trong viéc gidm sit hé théng
(monitoring) va g& 18i (debugging). Khi hé théng mé rong 1én hang chuc node va xir
Iy hang trim yéu ciu ddng thoi, vide thiéu ving mdt co ché truy vét phan tén

(Distributed Tracing) hodc quan ly log tap trung (Centralized Logging) khién qua
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trinh phén tich nguyén nhan goc ré (root-cause analysis) qua nhiéu dich vu (tir API
Gateway qua RASA Server dén Action Server) ti€u ton nhi€u thoi gian va cong strc

cta doi ngll van hanh.
A A 3 e ’ a8 gek ~ ~ . A - L ~ A
3.6.2 Pe xuat cac giai phap cai tien va nang cao hiéu qua cia hé thong

Dura trén phén tich diém yéu va phan héi tir ngudi ding, cac huéng cai tién uu

tién duoc dé xuit cho giai doan tiép theo:

C3i tién ngfin han (1-3 thang): (1) B sung kha nang xir Iy multi-intent bing
céch phan tach ciu ddu vao thanh cac y dinh riéng biét truéce khi xir ly; (2) Céi thién
co so dif liéu hudn luyén véi thém céc vi du tir log thue t&, dic biét cho cac trudng
hop edge case; (3) Tich hgp tinh nang xem lich sir nhiém vu va phan tich xu huéng

hoan thanh cong viéc theo thoi gian.

Cii tién trung han (3-6 thang): (1) Trién khai thuat toan ggi y lich lam viéc
thong minh dua trén dir liéu lich str, d vu tién nhiém vu va gid lam viéc hiéu qua
nhat cia timg nhén vién; (2) X4y dung tinh niing cross-session memory dé chatbot
nh¢ s& thich va théi quen ciia ngudi dung giira cac phién hdi thoai; (3) M& rong tich

hop vé6i GitLab dé theo d5i commit va merge request lién quan dén tasks.

Cii tién dai han (6-12 thang): (1) Nghién ctru kha ning tich hgp cac mé hinh
ngon ngir 16n (LLM) nhu GPT-4 hodc cdc md hinh tiéng Viét chuyén biét dé nang
cao chét luong phan hoi va xir Iy ngit cAnh phite tap; (2) Phét trién tinh ning phin
tich du bao (predictive analytics) dé canh bao sém céc rai ro cham tién d6 dyu 4n dua
trén dir liu lich str; (3) M6 rong pham vi trién khai ra toan bo cong ty FPT Software
sau khi hoan thién tir két qua thi diém. "Dé phuc vu quy mo hang chuc ngan nhéan
vién trén toan cong ty, 1o trinh m& rong doi hoi hé théng phai ap dung chién luoc
tridn khai khong thoi gian chét (Zero-Downtime Deployment). Viéc tich hgp céc
phuong phap k¥ thuit nhu Blue/Green Deployment hodc Canary Release vao ludng
CI/CD (GitLab CI) s& dam bao céac ban cip nhat tinh nding mdi hodc md hinh Al méi
duge phat hanh an toan ma khéng gdy gian doan trai nghiém cta nguoi ding. Pdng

thoi, ha tdng ciling cidn dugce nang cap theo md hinh d¢ san sang cao (High
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Availability) v6i co ché dy phong tw dong (Auto-Failover) nham dap tng cam két

chét lrong dich vu (SLA) & mirc 99,99% trong méi trudmg doanh nghiép quy mé lén.

3.7 Két luin chwong 3

Chuong 3 da trinh bay toan dién qud trinh tir khio sat nhu ciu, thiét ké kién
triic, phat trién dén thir nghiém va danh gia hé thong chatbot quan ly thoi gian tai FPT
Software. Hé théng dugc xiy dung dira trén RASA Framework két hop véi mé hinh
ngdn ngit PhoBERT da dat duge cdc muc tidu dé ra vé do chinh xac NLU, hiéu suat

hé théng va tinh ning chiic ning.

Két qua thir nghiém thyc té tai FPT Software cho thdy chatbot mang lai gia tri
cu thé va do ludng duge: giam thdi gian quan 1y thoi gian thi cong, cai thién ty 1€
hoan thanh dung han va ting su hai long ctia nhan vién. Py la nhitng bang chiing

thuc tién quan trong khang dinh tinh kha thi va hiéu qua ctia huéng nghién ciru.

Céc han ché con ton tai va 10 trinh cai tién dé xuat cung cap huéng di 16 rang
cho cac nghién ciru tiép theo, mé ra tiém ning phat trién hé thong thanh mét nén tang
AI hd trg toan dién cho nang suat 1am viéc tai FPT Software va rong hon 14 tai cic

doanh nghiép phin mém Viét Nam.
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IIl. KET LUAN

Pé 4n "Nghién ciru va phat trién g dung chatbot gitip quan Iy thoi gian cta
nhan vién tai FPT Software" da tiép can mot van dé thiét thuc va cép bach trong hoat
dong cila cac doanh nghiép phdn mém hién dai. Théng qua qua trinh nghién ctru ly
thuyét chuyén sau va trién khai thuc nghiém, dé 4n da dat dugc céc két qua mong doi

nhu sau:

Thir nhit — Khio st tdng quan toan dién: D& 4n da cung cip mot cai nhin
hé théng va toan dién vé linh vuc quan Iy thoi gian trong doanh nghiép va tmg dung
c6ng nghé chatbot. Tir viéc phén tich cic phuong phap quan ly thoi gian truyén thong
cing nhitng han ché cua chung, dén viéc danh gia tiém ning ctia chatbot Al trong
viée giai quyét cac thach thirc do, dé 4n tao ra co s ly thuyét viing chéc cho hudng

nghién ctru tmg dyung Al trong quan Iy doanh nghiép tai Viét Nam.

Thir hai — Nghién citu cong nghé nén ting: P& 4n da nghién ciu diy da va
c6 chiéu sdu cdc cong nghé nén tang, bao gdbm Al/Machine Learning, NLP, va dic
biét 1a RASA Framework. Viéc phan tich chi tiét kién tric va co ché hoat dong cua
RASA, két hop véi mo hinh ngén ngit PhoBERT cho tiéng Viét, cung cAp tri thie ky
thudt co gia tri cho cOng ddng nghién ciru NLP va phat trién chatbot tiéng Viét.

Thi ba — P& xuit va trién khai gidi phap thwe tién: Trén co sd khao st nhu
cu thue té va nghién ciru cong nghé, dé 4n da dé xuat va phat trién mot kién tric hé
théng chatbot hoan chinh, phit hop véi dic thu ctia FPT Software. Hé thdng dugc
thiét ké theo kién triic microservices hién dai, tich hop véi hé sinh thai Microsoft
(Teams, Outlook) va cong cu quén ly du an Jira, dam bao kha ning trién khai thuc té

va mo rong trong twong lai.

Thik tw — Thir nghiém va danh gid: Qua trinh thir nghiém tai FPT Software
da cung cﬁp bang chirng thuc nghiém vé hiéu qua ctia hé théng. Két qua cho thiy hé
théng chatbot khong chi d4p g cic yéu cAu k¥ thuat dé ra (do6 chinh x4dc NLU, hiéu
sudt) ma con mang lai loi ich nghiép vu do ludng dugc (giam thoi gian quén ly thi

cong, cai thién ty 1€ hoan thanh ding han).
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Peé an ciing nhén dién rd cac han ché con ton tai va dé xuét 1§ trinh cai tién cu
thé, tao nén tang cho viéc phat trien hé thong [én mirc cao hon trong tuwong lai. Dac
biét, viéc tich hgp cdc m6 hinh ngon ngir 16n (LLM) va kha nang hoc lién tuc 1a nhitng

hiéng phét trién diy trién vong.

Két qua cia dé an khong chi c6 gia tri ng dung truc tiép tai FPT Software ma
con dong gop vao kho tri thire nghién ctru trng dung Al trong quan ly doanh nghiép

tai Viét Nam, md ra nhiéu hudng nghién ciru tiep noi trong linh vuc nay.

Nhin vé twong lai, viéc ttng dung chatbot Al trong quan ly doanh nghiép hira
hen con nhiéu tiém nang phat trién. Khi cic md hinh ngdn ngit 16n (LLM) ngiy cang
tré nén manh mé va kinh té hon, ranh gidi gitra chatbot truyén théng va trg ly Al thuc
su thong minh dang dan md di. Trong bbi canh d6, nhitng két qua nghién ctru cia dé
4n nay — tir kinh nghiém xi ly tiéng Viét dic thu, tich hop véi hé théng doanh nghiép
Viét Nam, dén quy trinh thiét k& UX héi thoai phit hop van héa lam viée — s& 1a nén

tang quy gia dé tiép tuc phat trién 18n thé hé tro Iy AT doanh nghiép thé hé tiép theo.

Pé 4n cling mudbn nhin manh ring thanh céng ciia mot hé thdng chatbot khong
chi phu thudc vao chét luong cong nghé, ma quan trong khong kém 12 sy chi trong
dén trai nghiém nguoi dung, quan ly thay dbi tb chirc va vong phan héi lién tuc tir
ngudi dung thuc té. Ba yéu t nay, két hop voi nén tang cong nghé viing chic, tao ra

cong thire thanh cong cho viée trién khai Al trong doanh nghiép Viét Nam.
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BAN CAM POAN

T61 cam doan da thuc hién viéc kiém tra mtrc do tuong df‘mg noi dung dé an
qua phan mé&m kiemtratailieu.vn mét céch trung thuc va dat két qua mirc d tuong
ddng 9% toan b ndi dung dé an. Ban dé an kiém tra qua phan mém 14 ban cimg dé
an da ndp dé bao vé trude hoi ddng. Néu sai tdi xin chiu cac hinh thirc ky luét theo

quy dinh hién hanh ctia Hoc vién.

Ha Noi, ngay 24 thang 05 ndm 2026

Hoc vién thue hién dé an

|

Trin Nguyén Thinh
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Ma chuyén nganh: 8.48.01.04

Ho va tén hoc vién: Tran Nguyén Thinh
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1/ Co sé khoa hoc va thuec tién, tinh cép thiét cta d& tai:

Dé tai ¢6 co 6 khoa hoc va thue tién rd rang khi dwa trén céc cong nghé hién dai vé
chatbot, xir Iy ngén ngif tu nhién va hoc may, cy thé 14 RASA Framework két hop mo
hinh ngén ngit PhoBERT cho tiéng Viét. V& thyc tién, quan ly thoi gian 13 mot thach
thirc doi véi cac doanh nghiép phin mém; tai FPT Software voi quy mo nhén sy 1én va
moi trudng lam vige da dy 4n, chatbot ndi bd Maya hién c6 van con thiéu céc chirc nang
hd trg quéan ly thoi gian. Vi vdy, viéc nghién ciru va phét trién mot hé théng chatbot

tiéng Viét tich hop lién mach véi hé sinh thai doanh nghi¢p (Microsoft Teams, Outlook

Calendar, Jira) nham ty dong héa viéc 1dp ké hoach, nhic nhé va bao céo tién dé 1a
huong di ¢6 y nghia img dung va phil hgp véi chwong trinh ddo tao thac si theo dinh

hudng Ging dung,

I/ N§i dung ctia dé 4n tot nghiép, cac két qua d dat dugc:

¢ Khao sit co s¢ ly thuyét va cac nghién ciu lién quan vé quén ly thoi gian trong
doanh nghiép, cong ngh¢ chatbot, Al/Hoc méy, Xir ly ngdn ngif tu nhién, RASA
Framework va mé hinh ngén ngit PhoBERT cho tiéng Viét. ,

¢ Khao sat nhu cau thuc té tai FPT Software bing bang hoi va phong van séu, phén
tich cac han ché ctia chatbot Maya hién ¢6 va xéc 18p cac yéu cau chirc niing, phi
chitc ning cho hé théng,

o Thiét ké va xdy dyng hé théng chatbot quan 1y thoi gian trén nén RASA +
PhoBERT theo kién tric microservices, tich hop Microsoft Teams, Optlook
Calendar va Jira; phat trién cac mo-dun quan Iy nhiém vy, lich biéu, nhac nha
théng minh va béo cdo tién db.



» Kiém thir nhidu cdp d6 (NLU, déu—cudi, UAT) va thir nghiém thuc té theo giai
doan Alpha/Beta; dénh gia qua céc chi s k§ thuét (Intent Accuracy 92,3%; Entity
F1 88,1%; thoi gian phan hdi ~1,24 gidy), chi s6 nghiép vu (giam thoi gian thao
tac, tdng ty 1€ hoan thanh ding han) va mic d0 hai long ngudi ding (CSAT
4,1/5).

1T/ Nhitng van d& cén giai thich thém:

- Trong pipeline RASA, PhoBERT dugc tinh chinh (fine-tune) ddu—cudi hay chi
diing nhu b trich dic trung ¢b dinh qua LanguageModelFeaturizer? Mb ta vé
viéc "fine-tuning PhoBERT kém learning-rate warm-up va 5-fold cross-
validation" cén duoce 1am rd so véi co ché mic dinh ciia RASA.

- Cac cai thién nghiép vu (ty 1¢ hoan thanh ding han tdng 21%, mirc hai l1dng ting)
duoc rat ra tir dot thir nghiém ngén (4-6 tudn) véi ¢ mau nhéd va chua c6 nhém
d6i chiing rd rang.

- D& 4n nhén manh trién khai on-premise v& yéu cau "dit liéu khong roi khoi ha
tang ndi bd" nhu mot didu kién bit bude, nhung hé thdng lai tich hop véi Jira
(Atlassian Cloud), Outlook va Teams (Microsoft 365) qua API, tirc ndi dung hdi
thoai, nhiém vy va lich lam viéc van duoc giri ra dich vu ddm may ctia bén thir
ba. Hoc vién giai quyét mau thuén ndy nhu thé nao, va ranh gi6i dit liéu nao thue
sy duge gilr trong ndi bd?

- Co ché nhéc nho duge mé ta 12 "théng minh, dya trén ngit canh va lich sir hanh
vi", nhung yéu cdu chitc nang FC02 lai quy dinh cédc mdc nhic c¢b dinh 24 giy /
2 gidr/ 30 phit true han. Vay phén "théng minh, thich nghi theo hanh vi ngudi
ding" d4 thuc sy dugc trién khai bing thudt todn/m6 hinh cu thé ndo, hay hién
moi ditng & mirc luét ¢b dinh?

1V/ Két luén:
Dé an dd dap tmg yéu cau dbi véi mot dé an tdt nghiép thac si theo dinh hudng tng
dung. Pdng y cho phép hoc vién béo vé d& 4n tét nghiép trude Hoi ddng.

Ngay ..%. thang .. nim 2026
NGUOI NHAN XET
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