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TOM TAT

Tén dé tai: Xay dung hé thong hd tro tuyén dung va goi y viée 1am tir CV
Sinh vién thyc hi¢n: Pham Gia Hung
SO thé SV: 102210092 Lép: 21ITCLC_KHDL

Hé thong tuyén dung théng minh cia t6i 1a mot nén tang hd tro két ndi giira nha tuyén
dung va ung vién, hudng t6i toi wu héa quy trinh tim kiém viéc 1am va tuyén dung nhan
su. Trong bdi canh thi truong lao dong ngay cang canh tranh va nhu ciu ca nhan hoéa trai
nghiém nguoi dung tang cao, du an tap trung vao viéc ng dung céc cong nghé¢ hién dai

nhu microservices, hoc may (Machine Learning) va trién khai da nén tang.

Mot thach thirc quan trong 13 1am sao dé goi y cong viéc phu hop nhét cho timg tng
vién dya trén ho so va hanh vi ciia ho. Dé giai quyét, hé thong tich hop Flask API sir dung
cac mo hinh hoc may dé phan tich dir li¢u va dua ra céac dé xuét viéc lam ca nhan hoa. Dit
liéu dugc luu trit tap trung trén MySQL va duoc quan 1y, dong bd hoa théng qua backend

Spring Boot véi cac chirc ning bao mat, phan quyén va quan Iy nghiép vu.

Quy trinh trién khai hé théng duoc tdi wu héa nhd st dung Docker va Docker
Compose, giup d& dang mé rong, bao tri va tich hop cac thanh phan nhu Nginx reverse
proxy, backend, Al service va co sé dir liéu. Két qua dat dugc la mot nén tang tuyén dung
thong minh, c6 kha nang md rong, bao mat va mang lai tradi nghiém ca nhan hoa cho nguoi
dung, gop phan nang cao hiéu qua két ndi giira nha tuyén dung va tng vién trong thoi dai

I4
A

SO.
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1. Tén dé tai dé dn: Xay dung hé thong hd tro tuyén dung va goi ¥ viée lam tir CV
2. Dé tai thude dién: O C6 ky két théa thudn s hitu tri tué doi véi két qua thyc hién
3. Cdc s6 liéu va dir liéu ban dau:

6. Ho 161 NGUOT MUONG AAN: ... ... oo
7. Ngay giao nhiém vu dé én: ... VAT /2025
8. Ngay hoan thanh dé én: ... Jowond 2025
Pa Nang, ngay  thang  ndm 2025
Truéong BOmon .......................... Nguwoi hwéng din
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LOI CAM ON

Trudc khi khép lai hanh trinh hoc tap tai Truong Pai hoc Bach khoa — Pai hoc ba
Néng, em xin danh nhing 10i tri 4n sdu sic nhat dén nhitng nguoi di déng hanh va hd tro

em trong sudt quang duong vira qua.

Em chén thanh cam on quy thiy c6 trong Khoa Cong nghé Théng tin di khong chi
truyén dat cho em kién thirc chuyén mén viing vang, ma con la nhiing tim guong vé tinh
than hoc thuat va dao dtrc nghé nghiép. Nhitng bai hoc tir thiy c6 s& ludn 1a hanh trang quy

gia gitp em viing budc trén con dudng phia trudce.

Pic biét, em xin giri 101 cdm on sdu siac dén ¢d ThS. Nguyén Thi Minh Hy — gidng
vién huéng dan ciia em. Co6 khong chi 12 ngudi dinh huéng chuyén mon ma con ludn tan

tinh ho tro, dong vién va tao diéu kién t6t nhit dé em hoan thanh dd an nay.

Gia dinh — noi khoi nguén ctia moi dong luc — ludn 1a chd dua tinh than viing chic
gitip em vuot qua nhing thoi diém khé khin nhat. Em xin biét on cha me va ngudi than vi

da luén ¢ bén, am tham tung ho va ti€p stc cho em tung ngay.

Du da co6 gang hoan thién do an vdi tinh than nghiém tac va trach nhiém, nhung chac
chan van con nhiing diém chua tron ven. Em mong nhan dugc nhirng nhan xét va gép y

quy bau tir quy thiy cb va cac ban dé san pham ciia em ngdy cang hoan thién hon.

Mot lan nira, em xin tran trong cam on tat ca nhirng ai da dong hanh cung em trong

hanh trinh nay.

Pham Gia Hung
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CAM DOAN

Em xin cam doan:

1. Noi dung trong dd 4n nay 1a do em thuc hién dudi sy huéng dan truc tiép cua

ThS.Nguyén Thi Minh Hy.

2. Céc tham khao dung trong d6 an déu dugc trich dan rd rang tén tac gia, tén cong trinh,

thot gian, dia di€ém cong bo.

3. Néu c6 nhirng sao chép khong hop 18, vi pham quy ché dao tao, em xin chiu hoan

toan trach nhiém.

Pa Nang, ngay thang 06 nam 2025

Sinh vién thuc hién

Pham Gia Hung
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MO DAU

1. Vian @@ va tinh cip thiét ciia dy 4n

Trong bdi canh thi truong lao ddng ngay cang canh tranh, viéc tim kiém viéc 1am
phu hop 14 mét thach thice 16n dbi véi nhiéu nguoi lao dong, dic biét 1a sinh vién méi
ra truong, ngudi chuyén nganh hodc nhitng ai mong mudn phét trién su nghiép. Cac
phuong phéap tim viéc truyén théng thudng gip nhiéu han ché nhu thong tin phén tan,

thiéu minh bach, quy trinh tng tuyén phirc tap va ton nhiéu thoi gian.

Bén canh d0, cac doanh nghiép ciing gip kho khin trong viée tiép can ngudn tng
vién chat lugng, t6i wru héa quy trinh tuyén dung va xay dung thuong hiéu tuyén dung
hiéu qua. Su phat trién manh mé& cua coéng nghé thong tin va Internet ¢ mé ra co hoi
xay dung cac nén tang tuyén dung truc tuyén, gitp két ndi hiéu qua giira nha tuyén dung

va nguoi tim viéc.

Tuy nhién, thuc té cho thdy nhiéu nén tang tuyén dung hién nay van chua dap

g t6t nhu cau cia ca hai phia do:
e Thiéu cac tinh ning hd tro tim kiém, loc va goi ¥ viéc 1am théng minh.
e Giao dién nguoi dung chua than thién, gay kho khan cho qué trinh sur dung.
e Quy trinh tng tuyén con rudm ra, thiéu su hd trg xuyén subt cho tng vién.

Chinh vi vay, viéc phat trién mot hé théng tuyén dung truc tuyén hién dai, than
thién, hd tro tdi da cho ca nha tuyén dung va ngudi tim viéc 1a hét stc can thiét va mang
tinh thuc tién cao. Dy 4n ra doi nham giai quyét nhitng van dé trén, tao ra mot cau ndi
hiéu qua, minh bach va tién loi giita tng vién va doanh nghiép, gop phan nang cao chat

lwong ngudn nhan I va thic ddy phat trién kinh té - xd hoi.

2. Muc tiéu dé tai
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Du an dat ra cac muc tiéu cu thé nhu sau:
% Xay dung nén tang tuyén dung truc tuyeén:

o Phat trién hé thong web cho phép ngudi dung (img vién) d& dang tim

ki€m, ung tuyén cac vi tri viéc lam phu hop.

o Xay dung giao dién quan tri danh cho nha tuyén dung dé dang tin tuyén

dung, quan ly ho so ing vién va tuong tac voi ung vién.
% Toi wu héa trai nghiém nguwoi dung:

o Thiét ké giao dién than thién, dé str dung cho c4 ing vién va nha tuyén

dung.

o Tich hop céc tinh niang tim kiém, loc va goi y viéc 1am thong minh dwa

trén nhu cau va ho so nguoi dung.
% Dam bdo an toan, bao mit thong tin:

o Ap dung cac giai phap bao mat hién dai dé bao vé dir li¢u ca nhan cta

nguoi dung va doanh nghiép.

o Xay dung hé thong xac thuc, phan quyén 16 rang giita cac vai tro (g

vién, nha tuyén dung, quan tri vién).
¢ Ho tro da nén tang va mé rong:

o Pam bao h¢ thong c6 thé md rong, tich hgp thém céc tinh ning méi
trong tuwong lai nhu thong bdo qua email, tich hgp mang xa hoi, phan

tich dit liéu tuyén dung.

o HO tro trién khai trén nhiéu méi truong (local, production, docker...)
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3. Noi dung deé tai

bé tai tap trung vao viéc xay dung mot hé théng tuyén dung truc tuyén hién dai

v6i cac ndi dung chinh nhu sau:

e Khio sat va phan tich yéu cau: Nghién ctru cac nén tang tuyén dung hié¢n co, xac
dinh nhu cau thyc té tir phia nha tuyén dung va nguoi tim viéce, tir dé dua ra céac yéu

cau chirc nang va phi chirc nang cho hé thong.
e Thiét ké h¢ thong:
o Thiét ké kién trac hé théng tong thé, mo hinh dir liéu va ludng xtr 1.

o Thiét ké giao dién ngudi dung phu hop véi timng nhém ddi twong (tmg vién,

nha tuyén dung, quan tri vién).
o XAy dung va phat trién hé thong:

o Trién khai backend sir dung Spring Boot, frontend str dung Spring MVC hoic
Thymeleaf, va mobile app bang React Native.

o Xay dung hé théng API RESTful két ni giira cac thanh phan.
o Ap dung mé hinh phan quyén, x4c thyc va bao mat thong tin ngudi dung.
e Tich hgp va thir nghiém:

o Kiém thtr cac chirc ning chinh nhu ding ky, ding nhap, tao tin tuyén dung, nop

ho so, tim vi¢c theo goi y.
o Kiém thtr hi€u nang, bao mat va kha nang mo rong.
e Trién khai h¢ thong:

o Doéng goi hé thdng bang Docker va trién khai 1én moi truong that (AWS hodc
GCP).

o Huéng dan sir dung va tai liéu k¥ thuat kém theo.

4. Pham vi sir dung deé tai
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Pé tai hudng toi cac ddi tugng sir dung chinh nhu sau:

> Nguoi tim viéce: C6 thé 1a sinh vién méi ra truong, ngudi chuyén viéc hodc bat
ky ai dang tim kiém co hoi nghé nghiép phu hop. Ho c6 thé dang ky tai khoan,
tao hd so ¢4 nhan, tim kiém va tng tuyén cong viéc d& dang thong qua hé
thong.

> Doanh nghiép/nha tuyén dung: Cic cong ty co thé tao tai khoan doanh
nghiép, dang tin tuyén dung, quan 1y danh sich Gng vién va tuong tac truc tiép
véi ung vién.

> Quan trj vién hé théng: Quan 1y tong thé hé thdng, kiém soat ndi dung, xtr 1y

vi pham va dam bao h¢ théng hoat dong 6n dinh.

Pham vi tng dung cta hé thong c6 thé mé rong trong twong lai dé phuc vu
nhiéu nhém nganh nghé khéac nhau, tich hop tri tu¢ nhan tao trong viéc goi y viéc lam,

hd trg tu vin nghé nghiép va phén tich xu huéng thi truong lao dong.

5. Bo cuc cia bao cao
Bao c4o d6 an duogc to6 churc thanh ba chuong chinh:

> Chuong 1 tap trung trinh bay co so 1y thuyét lién quan dén d¢é tai, bao gdm viéc
tim hiéu cac cong cu, ngdn ngit 14p trinh va cac kién thirc nén tang can thiét dé

ap dung vao qua trinh phat trién hé thong.

> Chuong 2 di su vao viéc khao sat thuc trang, phan tich va thiét ké hé thong thong
tin. Noi dung chuong nay bao gém viéc xac dinh cac tic nhan chinh, xay dyng

moO hinh chirc nang va thiét ké co sé dit li¢u phu hop véi yéu cau thuc té.

» Chuong 3 trinh bay qué trinh trién khai hé théng, tr viéc xay dung ma nguén,
hoan thi¢n chirc nang dén chay thtr nghiém nham kiém tra tinh kha thi va d6 6n

dinh cua hé théng.

Cudi cung, phan két luan s& tong hop nhimng két qua di dat duoc, danh gia cac

SVTH: Pham Gia Hung GVHD: Nguyén Thi Minh Hy 16




Dé tai: Xay dung hé théng hé tro tuvén dung va goi ¥ viéc lam tir CV

van dé con ton dong va dé xuat hudng cai tién dé hoan thién hé thong trong tuong lai.
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ChwongI: CO SO LY THUYET

1.1. Y tuéng

Nghién ctru va phat trién hé thong dwa trén viéc két hop cac cong nghé web hién

dai va cac giai phap tdi uu hoa quy trinh tuyén dung, véi cac ¥ tuong chi dao sau:
Ung dung cong nghé web va bao mat hién dai:

o Hé théng duoc xdy dung trén nén tang Spring Boot (Java) cho backend, két
hop véi cac cong nghé nhu Spring Security, JWT dé dam bao an toan, bao

mat thong tin nguoi dung.

o Giao dién nguoi dung dugc phat trién véi cac cong nghé web hi¢n dai, dam

bao than thién, dé str dung cho ca Gmg vién va nha tuyén dung.
Tdi wu héa quy trinh tuyén dung:

o Hé théng cho phép nha tuyén dung ding tin, quan 1y tin tuyén dung, duyét

ho so ing vién, va tuong tac truc ti€p voi ng vién thong qua nén tang.

o Ung vién cé thé tao ho so, tim kiém viéc lam, Gng tuyén truc tuyén va theo

dbi trang thai hd so cua minh.
Tich hop céc giai phap hd trg thong minh:

o Tich hop cac tinh ning tim kiém, loc va goi y viéc 1am dua trén thong tin hd

so va nhu cau cua ung vién.

o HOo trg gui thong bao qua email, xac thyc tai khoan, va céc chirc ndng quan

1y thong tin cé nhan.

1.2. Cong nghé web (springboot framework)

SVTH: Pham Gia Hung GVHD: Nguyén Thi Minh Hy 18




Dé tai: Xay dung hé théng hé tro tuyén dung va goi v viée lam tir CV

1.2.1. Téng quan vé Spring Boot Framework

Spring Boot 1a mot framework manh mé duogc xay dung trén nén tang Spring
Framework, giup don gian héa qua trinh phat trién va trién khai cac Gng dung
Spring-based. Framework ndy dwogc thiét ké dé tao ra cac ung dung doc lap,
production-grade mot cach nhanh chéng vdi cau hinh téi thiéu. Spring Boot tuan
theo nguyén tic "convention over configuration", gitip giam thiéu sy phirc tap trong

viéc thiét 1ap va cdu hinh tmg dung.

Mot trong nhitng dic diém ndi bat nhat cua Spring Boot 1a kha ning ty dong
c4u hinh (auto-configuration), cho phép framework tu dong thiét lap cac thanh phan
can thiét dua trén cac dependencies c6 trong classpath. Piéu nay gitp developers
tap trung vao viéc viét business logic thay vi phai danh thoi gian cho viéc ciu hinh
phtc tap. Spring Boot ciing tich hgp sin cac embedded servers nhu Tomcat, Jetty,

va Undertow, cho phép tng dung chay doc 1ap ma khéng can deployment container

bén ngoai.
REPOSITORY INTERFACE
=
[
Y
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Hinh 1.1. So d6 minh hoa kién triic phdn I6p cia g dung Spring Boot

1.2.2. Pic diém noi troi cia framework va cong nghé web

o Spring Boot: Framework manh mé giup xdy dung cac tng dung web,

RESTful API nhanh chéng, d&é mé rong va bao tri.

o Spring Security & JWT: Pam bao an toan, x4c thyc va phan quyén ngudi

dung hi¢u qua.

o MySQL: Quén ly dit liéu tap trung, hd tro luu trit thong tin Gtng vién, nha

tuyén dung, tin tuyén dung, v.v.

{ Spring Security Protected
HTTP = Q
Request i generate/validate/parse token

LNleErcept
™

5 JwtProvider

|4

tutauthTokenfilter G ata
(extends

OncePerflequestFilter)

o i Restful
M SecurityContextH r i API

Uisramns SecurityContext

Password
Auth Authentication
Token

4
AuthenticationManager
DacAuthenticationProvider

-
i throw :
i Authentication =

, Exception 2 UsarDetailsService

i

! implaments

i Authentication UserDetails qpi UserPrinciple
| EntryPoint

Hinh 1.2. Trién khai hé théng bao mat

1.2.3. Kién tric va thanh phan chinh ciia Spring Boot

Spring Boot Framework bao gdm bén thanh phan chinh: Spring Boot Starters,
Auto-Configuration, Spring Boot CLI, va Spring Boot Actuator. Kién triic cua
Spring Boot dugc thiét ké theo mé hinh phan ting véi ba 16p chinh: Presentation

Layer (Controller), Business Layer (Service), va Data Access Layer
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(Repository/DAO)

@ Request 3
_— set processing

result models

olver

Response

reference processing
result models

= ...implemented by developers
= ... provided by Spring

| ! ... provided by Spring
sometimes implemented by developers

Hinh 1.3. Kién triic phén tang ciia Spring Boot trong hé thong tuyén dung

Spring Boot Starters dong vai trd quan trong trong viéc quan ly dependencies
bang cach nhom céc thu vién lién quan thanh mot dependency duy nhat. Vi du,
spring-boot-starter-web bao gdm tit ca cac dependencies can thiét dé xay dung tng
dung web st dung Spring MVC. Auto-Configuration tw dong cdu hinh cac beans va
components dya trén cac dependencies hién c6 trong classpath, giam thiéu nhu cau

c4u hinh thi cong.

Kién truc phin ting cua Spring Boot dam bao su tach biét rd rang giita cac
concerns khac nhau. Controller Layer xur Iy HTTP requests va responses, Service
Layer chira business logic, va Repository Layer quan ly data persistence va retrieval.
MJi tang chi giao tiép véi tang lién ké, gitip giam coupling va ting kha nang tai sir

dung .

1.2.4. Tich hop Spring Data JPA va MySQL
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Spring Data JPA 1a mot phan quan trong trong Spring Boot ecosystem, tao ra
mot abstraction layer gitra service layer va database, giup thao tac véi database mot
cach dé dang va hiéu qua. Spring Data JPA tap trung vao viéc sit dung JPA dé luu
trir data trong relational database véi kha nang tao repository implementations tu
dong tai runtime. Tinh ning compelling nhat 1a kha ning tao repository

implementations tir repository interface ma khong can viét implementation code .

MySQL la mét trong nhiing relational database ph6 bién nhét, va viéc tich hop
v6i Spring Boot rat straightforward. Viéc setup chi cin thém dependencies cho
Spring Data JPA va MySQL connector vao pom.xml, sau d6 cau hinh database
connection trong application.properties. Spring Boot s& tu dong két ndi va cdu hinh

database connection ma khong can thém code nao .

Spring Data JPA cung cap powerful repository abstraction cho various data
stores, giam dang ké boilerplate code. JPA annotations duogc sir dung dé define entity
classes va establish relationships, trong khi EntityManager API cung cap rich set of
methods cho querying va manipulating data. Hibernate dugc st dung nhu ORM
framework implementation ctia JPA specification, cung cip thém céc features nhu

caching, lazy loading, va advanced query capabilities .
1.2.5. Tinh nang Production-ready véi Spring Boot Actuator
¢ Gidi thi¢u chung

Spring Boot Actuator cung cap cac endpoint dé theo dbi, gidm sat va quan 1y hé

thdng trong maéi trudng production.

Hd tro kiém tra trang thai hoat dong, thu thap s6 liéu hiéu suét, va cau hinh hé

thong.
e Ciac tinh nang chinh

Health Checks:
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/actuator/health: Kiém tra tinh trang hoat dong cua h¢ théng.

Céc health indicator tiy chinh cho céc thanh phan nhu database, dich vu phu

tro.
Metrics Collection:

/actuator/metrics: Thu thap cac s6 liéu vé hiéu suat nhu CPU, RAM, thoi gian

phan hdi HTTP, s6 luong request.
Application Information:
/actuator/info: Hién thi thong tin vé Gmg dung, phién ban, méi trudng.
Cac endpoints khac:

/actuator/beans, /actuator/env, /actuator/loggers, /actuator/threaddump,

/actuator/heapdump.
. Ung dung trong hé théng tuyén dung

Gitp theo ddi tinh trang hoat dong cua cac dich vu nhu API tuyén dung, quan
1y ho so.

Phan tich hiéu suit, phat hién 16i som, t6i wu hé théng.

Tich hop véi cac cong cu giam sat nhu Prometheus, Grafana dé tryc quan hoa

dir ligu.
1.2.6. Ung dung Spring Boot trong hé théng tuyén dung
e Architecture Design cho h¢ thong tuyén dung

Spring Boot Framework dong vai tro core technology stack trong vi¢c xay dung
hé théng tuyén dung. Framework nay dic biét phut hop cho viéc xay dung RESTful

APIs @ handle recruitment processes nhu job posting, candidate application, va
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employer-candidate interactions. Microservices architecture support cua Spring

Boot cho phép decompose hé thong tuyén dung thanh céc services doc lap .

Hé théng ¢ thé duoc thiét ké v&i cac microservices chinh nhu User Service
(quan 1y tng vién va nha tuyén dung), Job Service (quan ly tin tuyén dung),
Application Service (xir Iy don mg tuyén), va Recommendation Service (Al-based
job matching). Spring Boot's embedded server capabilities cho phép mdi

microservice chay doc lap, facilitating easier deployment va scaling .
e Security Implementation

Spring Security véi JWT authentication dic biét quan trong trong hé thong
tuyén dung dé bao vé sensitive data nhu candidate profiles, employer information,
va job details. Role-based access control cho phép distinguish gifta candidates,
recruiters, va admin users vOi appropriate permissions. Talent recruitment
management system cho small va micro enterprises da chiing minh effectiveness
cua vi¢c sir dung Spring Boot framework trong vi¢c solve recruitment cost problems

va background investigation difficulties .
e Data Management va Performance

Spring Data JPA integration v6i MySQL cung cap robust data persistence
solution cho storing user profiles, job listings, applications, va recommendation
data. Hé thong employee management system st dung Spring Boot va Hibernate da
demonstrate kha nang handle personnel data effectively voi CRUD operations, role-

based access management, va comprehensive reporting
1.3. Quan li va trién khai h¢ thong v6i Docker va Jenkins
1.3.1. Docker Container Platform

e Tong quan vé Docker
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Docker 1a nén tang cung cip hé thdng 40 hoa cho phép chay cac chuong trinh
trong cac goi dugc goi 1a container. Cac container dugc c¢d 1ap véi nhau va bao gom
tat ca cac tai nguyén phan mém can thiét, bao gom hé diéu hanh, do d6 cho phép
rmg dung chay mot cach nhét quan. Docker dd cach mang hoa cach thirc phat trién,
dong goi, va trién khai ing dung voi phuong phap container hoa nhe cho phép trién

khai lién mach va hiéu qua trén cac moi truong khac nhau.

amazon
WEDSENI0es

o > @
w shigpsble Docker Hub

¥ ‘ redhat
vmware
e,
Y
DigitalOcean
@ n
w @ a . ppenstack
L
v | Il Dev & Ops
Developers

Hinh 1.4. Hinh Téng quan docker

e U diém ciia Docker trong img dung doanh nghi¢p

Docker cho phép dong goi ing dung cung véi cac thu vién phu thudc, thu vién,
va cau hinh thanh mot container duy nhét. Pon vi di dong va ty chira nay dam bao
viéc trién khai nhat quan va dang tin cdy, bt ké co s ha tang bén dudi. Docker
hoan hao cho vi¢c xay dung va trién khai céc ung dung dua trén vi dich vy, bﬁng
cach container hoa mdi vi dich vu, c6 thé phat trién, kiém thir, va mé rong cac thanh

phﬁn mot cach doc 1ap.

1.3.2. Jenkins CI/CD Automation
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e Tong quan veé Jenkins

Jenkins 1 mot trong nhitng may chu ty dong héa ma ngudn mé phd bién nhat,
cung cdp cach manh mé va linh hoat dé thiét 1ap cac duong dng tich hop lién tuc va
trién khai lién tuc (CI/CD). Cac duong 6ng tich hop lién tuc va trién khai lién tuc da
tré thanh thiét yéu cho phat trién phﬁn mém hién dai, cho phép cac nhoém tu dong

hoa vi¢c kiém thtr, tich hop, va trién khai ma ngudn.

@push > @ clone Source Code Management
© build project O artifact.zip
CodeBuild Plugin —
__| HTTP Request Plugin __ © codebuild-artifact.zip
codebuild-artifact.zip P
File Operation Plugin @ send artifact
© unzip / delete zip

CodeDeploy Plugin

L Q@ create Deployment
»

N

Hinh 1.5. So' do quy trinh tw déng héa dwong ong CI/CD véi Jenkins

e Tich hgp Docker va Jenkins

Viéc tich hop Docker va Jenkins cung cip su két hop manh mé cho trién khai
phan mém hién dai. Cac container Docker cung cap méi trudng nhat quén trong khi
Jenkins tu dong hoa toan bd duong dng CI/CD. Su két hop nay loai bo cac nut thét

cAu hinh va dam béo ung dung hoat dong lién mach tir phat trién dén san xuét.
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S, o
— GITHUB JEMEIMNS
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Microservice-02 I @ @

DOCKER HOST- 02

KUBERNETES DOCKER
REGISTRY

Microservice-02 J

Continuous Integration and Deployment Pipeline
Hinh 1.6. Hinh anh CI/CD su dung Docker va Jenkins
1.4. Ung dung tri tué nhan tao (AI) trong tuyén dung
1.4.1. Sw chuyén ddi AI trong nganh tuyén dung
e Tong quan vé Al trong tuyén dung

Tri tué nhan tao dang chuyén d6i nganh tuyén dung, tiét kiém thoi gian, ting

cudng két qua, va dinh nghia lai cach thirc hoat déng cia nhan sy. Al khong con chi
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la cong cu trong tuyén dung - n6 1a kién trac su cua twong lai noi viéc tuyén dung
c6 thé duoc ty dong hoa hoan toan, voi kha nang tiép can 16n hon nhicu, va khong

c6 su thién vi cua con nguoi.

Hinh 1.7. Ung dung Al trong tuyén dung

e Loiich cia viéc trién khai AI

Al quan trong trong tuyén dung dé gitip cac nhom thu hat nhan tai lam viéc hiéu
qua hon, mang lai trai nghiém tmg vién dugc ca nhin hoa va t6t nhat, va thu hat
cling nhu tuyén dung nhan tai hang dau. Cac loi ich bao gom tu dong héa manh mé,
thong tin chi tiét dé thuc ddy ca nhan hoa va ra quyét dinh manh mé hon, va kiém

soat thién vi dé dam bao quy trinh tuyén dung cong bang va tuan thu.
1.4.2. Machine Learning trong thu hut nhén tai

e Tong quan vé Al trong tuyé Tim ngudn tng vién chién lrgc
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Cac thuat toan machine learning hoat dong dua trén phuong phép tap trung vao
dit liéu dé tim nguén, cong nghé co thé nim bét dir 1liéu nhan vién lich sir dé xac
dinh cac mau va dic diém lién quan dén nhan tai xuét sic nhat cua vai tro. Cac thuét
toan ML c6 thé xac dinh nhitng tng vién nay dé cai thién chit luong tuyén dung

chuyén gia vdi xac suat thap hon vé viéc nghi viéc.

recanmendation
item

s Abundant information
¢ Data redundancy
s Context mclmﬂmcy .

Hinh 1.8. Machine learning dé xudt tuyén dung

e Dinh gia va khép noi theo hwéng Al

Al cho phép phén tich va danh gia tu dong hd so tng vién dua trén k¥ ning,
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kinh nghiém, va hoc van. Hé thong goi ¥ c6 thé dé xuét cong viéc phu hop cho timg
mg vién, gitip tang ty 1& thanh cong khi Gmg tuyén. Al hd trg nha tuyén dung trong

viéc sang loc don Gmg tuyén nhanh chong, tiét kiém thoi gian va chi phi.

wrd Cassandra Vcache

Machine
Learning
Igorithm

Algorithm
Service

Online
Computation

Ul Client

Recommendations

Member
Hinh 1.9. Cac thanh phdn kién triic va hé thé'ng dé xudt dwa trén may hoc
1.5. Vector database va tim kiém ngir nghia
1.5.1. Cong nghé Vector Database
e Khai niém va co ché hoat dong

Vector database 1a hé théng duoc su dung dé luu trix, 1ap chi muyc, va truy van
cac vector da chiéu cao. Khong gidng nhu co sé dit liéu truyén thong xir 1y dir liéu
6 ciu trac, vector database quan ly dir liéu dugc biéu dién dudi dang vector, nim

bat cac moi quan hé va mau phuec tap.
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Hinh 1.10. Tong quan vé kién triic ciia hé thong co sé dir liéu vector

Vector database st dung dir liéu dugc tao bdi vector embeddings, quy trinh nam
bét c4c tinh ning va méi quan hé von c6 trong dit liéu. Embeddings 1a cac biéu dién
sd da chiéu cao, cho phép luu trit va truy xuat hiéu qua. Co sé dit liéu lap chi muc
cac vector nay, thudng sir dung cac cu triic nhu cay hodc bang hash, dé cho phép

tim kiém va truy vin nhanh chéng.
e So sanh véi co sé dir li¢u truyén thong

Co s6 dir lidu truyén thong, vi du co s& dit liéu quan hé, luu trir chudi, sé nguyén,
va dir liéu khac trong hang va cot. Khi truy van co so dit liéu truyén thong, tim kiém
cac hang khop véi truy van. Vector database, mit khac, duoc thiét ké dé xir 1y dir
lidu vector da chiéu cao, hiéu qua trong tim kiém dwa trén d6 twong tu, cho phép

khép mo thay vi khép chinh xac.
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1.5.2. Ung dung tim kiém ngir nghia
e Cong ngh¢ tim kiém ngir nghia

Tim kiém ngit nghia vuot qua vi¢e khdp tir khoa don gian bang cach hiéu ngir
canh va y nghia dang sau cac truy van tim kiém. Bang cach tan dung vector
embeddings, n6 nam bat cdc moi quan hé nglr nghia trong van ban dé mang lai ket

qua chinh xac va lién quan hon.

User Quew ‘
|
| Convert Query to Embedding ‘ ‘ Vector Database of Embeddings |
2 3

‘ Calculate Similarity\‘

4

v

‘ Return Most Similar Results

Hinh 1.11. Quy trinh tim kiém ngit nghia sir dung nhiing va co sé dir liéu vecto

Tim kiém ngit nghia cho phép hé thong hiéu y dinh thyc sy ctia ngudi ding khi
tim kiém viéc 1am hodc tng vién. Vector database cho phép trién khai tim kiém ngir
nghia mot cach lién mach bang cach vector hoa dir liéu bén ngoai va luu trir cac

vector két qua.
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e Vector Embeddings va tim kiém dé twong tw

Vector embedding 1 quy trinh chuyén d6i dit liéu thanh céc biéu dién vector sd.
Tir ngit hodc hinh anh dugc chuyén ddi thanh cac vector s6, ndm bt cac thudc tinh
va moi quan h¢ noi tai. Chat luong cua vector embeddings anh hudng dén d6 chinh

xac cua tim kiém do tuong tu.
1.5.3. Ung dung trong hé théng tuyén dung

Vector database quan trong trong cac hoat dong xu ly ngén nglr tu nhién nhu
d6 twong tu tai liéu, phan tich cam xtc, va tim kiém ngir nghia. Trong bdi canh tuyén
dung, vector database cho phép luu trit va truy xuat hd so img vién, mo ta cong viéc
theo y nghia ngir nghia. Cong ngh¢ nay giup tdng do chinh xac khi goi y viéc lam

hodc tng vién phu hop.
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Hinh 1.12. So do kién triic cong API va nhiéu co sé dir liéu khdc nhau

Hé théng goi v st dung vector database dé quan ly va truy van vector
preferences nguoi dung va vector item. Bang cach tinh toan d6 twong tu gitta vector
nguoi ding va vector item duoc luu trit trong co s& dif liéu, hé thong co thé dé xuét
san phém, dich vy, hoac ndi dung lién quan. Trong tuyén dung, diéu nay chuyén
thanh viéc khép hd so tng vién véi yéu ciu cong viée dua trén d6 twong tu ngir

nghia thay vi khép tir khoa chinh xéc.
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Chuwong II: PHAN TiCH VA THIET KE HE THONG

2.1. Khaio sat bai toan thue té

2.1.1. Thuec trang thi trudng tuyén dung va tim viéc hién nay
e BGi canh kinh té va lao dong Viét Nam

Trong bdi canh nén kinh té Viét Nam dang co6 su phuc hdi tich cuc sau cac bién
dong, thi trudng lao dong di cho thdy nhitng tin hiéu kha quan v6i nhu cau tuyén
dung ting 19% so v&i cung ky nam trude . Theo bao céo ciia Navigos Group vé
luong va thi trudong lao dong 2025, 81,21% s6 doanh nghiép du kién tang nhan sy,
trong d6 37,36% tuyén dudi 10%, 29,81% tuyén thém tir 10% - 20% . Dic biét, linh
vuc san xuat dang din dau vé nhu cau tuyén dung véi 38%, tiép theo 14 tai chinh va

bt dong san, hang hoa va dich vu tiéu dung.

Tuy nhién, thi truong lao dong van ton tai nhiéu bat cap khi ca nude c6 hon 1,06
triéu nguoi trong do tudi lao dong khong c6 hodc thiéu viéc lam, trong khi cac doanh
nghiép van kho tuyén ngudi . Theo khao sat ctia Viéc Lam Tét, 85% doanh nghiép
cho biét ho dang gip phai tinh trang thiéu lao dong, trong d6 30% doanh nghiép

dang ddi mat véi tinh trang thiéu hut nhan sy trdim trong.
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Unemployment rate for individuals aged 15 to 24 years in Vietnam from 2011 to 2024
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Hinh 2.1. Ty 1é that nghiép cua Viét Nam trong d¢ tudi tir 15 dén 24 (nam 2011-2024)

e Thach thirc trong tuyén dung ciia doanh nghiép

Céac doanh nghiép hién nay dang d6i mit v6i ba thach thie chinh trong viéc
tuyén dung nhan lyc . Thtr nhat, 40% nha tuyén dung phai mat qua nhiéu thoi gian
dé lién hé va sang loc do hd so ung vién khong day du . Tha hai, chi co 14% tng
vién dép tung day du cac yéu cdu vé chuyén mon, k§ ning mém va thai d6 ma nha
tuyén dung dat ra . Thir ba, su canh tranh giita cic cong ty trong nganh ngay cang
khéc liét dé thu hut nhan tai.

Tinh trang qua tai thong tin ciing 12 van dé nghiém trong khi tmg vién co thé bi
choang ngop véi sd lugng tin tuyén dung qué 16n, diéu nay khién cong ty kho c6 thé

nodi bat gitra cac doi thu canh tranh . Viéc sang loc s luong 16n ho so gui ve tro
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thanh thach thtrc 16n cho cac nha tuyén dung, dic biét khi nhiéu Gmg vién khong du

tiéu chuan hoic khong phi hop véi yéu cau cong viée.
e Khé khin cia nguoi lao dong trong tim viéc

Nguoi lao dong, dic biét 1a lao dong tré, dang gip nhiéu khé khin trong viée
tim kiém viéc lam phu hop . Tai Ha Néi, co dén 50% sb vi tri viéc lam tréng yéu
cau ngudi lao dong c6 kinh nghiém tir 2 ndm trd 18n, tao ra rao can 16n cho nhiing
ngudi moi ra truong . Hon 60% nhu cau tuyén dung yéu cau ngudi lao dong co trinh
d6 tir cao ddng trd 18n, lam khé khin cho nhitg ngudi mudn sém gia nhap thi trudong

lao dong.

Nhiéu tmg vién thudng khong c6 dinh huéng rd rang vé nghé nghiép, din dén
viéc ing tuyén nhiéu cong viéc nhung khong nhan dugc cude goi phong van nao .
Van dé CV va thu tmg tuyén khong hiéu qua ciing 14 nguyén nhan khién ho so khong
ndi bat va co nguy co bi ludt qua . Bac biét, nhom lao dong trén 30 tudi con bi "dinh
kién" 14 it linh hoat, khé dap tmg yéu cau 1am thém gid va thich nghi v6i cong nghé

moi.
2.1.2. Phan tich cic vain dé ciia hé thong tuyén dung truyén thong
e Han ché vé thoi gian va hiéu qua

Céc hinh thirc tuyén dung truyén thdng phu thudc nhiéu vao sirc ngudi, mdi giai
doan trong toan bd quy trinh déu can theo ddi sat sao va hd tro kip thoi . Tong thé
quy trinh c6 thé kéo dai, ton kém thoi gian, tién bac va ngudn luc néi chung . Dic
biét, khi sb lugng Ung vién ung tuyén qua nhiéu, bo phéan nhan sy va ban lanh dao

phai lam viéc nhi€éu hon dé xét duyét va ra soat ho so trng vién cho kip thoi han.
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Traditional recruitment methods are broken

]
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Hinh 2.2. 86 liéu théng ké chinh vé si thdt bai ciia cdc phwong phdp tuyén dung truyén
thong

Hiéu quéa cong viéc vi gap rat ma bi anh huong, tham chi khong thé dam bao
xem xét toan bo va thiu ddo, dé dan dén tuyén sai ngudi . Nghién ctru cho thdy 74%
t6 chtrc thira nhan da tuyén sai ngudi cho vi tri cong viéc, va 50% trong sb nhirng

nhan vién nay nghi vi¢c trong vong 6 thang.
e Thiéu tinh khich quan va da dang

Hinh thirc tuyén dung truyén thong phy thudc rat nhiéu vao con ngudi va do do,
do6i khi viéc xét duyét bi anh hudng bdi tinh cam, suy nghi ca nhan, kho dam bao
tinh cong bang va minh bach . Nhitng tng vién tai hoa nhung lai "khéng hop ¥" nha
tuyén dung s€ bi mét di co hoi theo dudi vi tri cong viéc mo udc cua minh . Diéu
nay khién ngudn nhan lyc cong ty mat di tinh da dang, ai ciling chi c6 "mot mau",

khong co su khac biét hay ndi bat trong phong cach lam viéc.
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Y&

e Gid6i han pham vi tiép cin

Tuyén dung truyén thong gii han dang ké kha ning tiép can tng vién tiém ning
ctia nha tuyén dung . Pham vi c6 thé chi ¢ nhirng ngudi quen ciia nhan vién, chi
trong ndi bd hoac trong mot dia phuong nhét dinh . V& 1au dai, diéu nay co thé khién
doanh nghiép roi vao tinh trang co rat it su lya chon, ciing khong c6 nhiéu su thay
thé can thiét.
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Hinh 2.3. Biéu dé quy trinh tuyén dung nguon nhan lic va cdc giai doan lwa chon
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2.1.3. Tong két khao sat va xac dinh yéu ciu hé thong
e Cac van deé cot 16i dwogc xac dinh

Tir két qua khao sat thuc té, nghién ctiru da xac dinh dugc nhitng van dé cdt 16
trong hé thong tuyén dung hién tai . Viéc tng dung Al trong tuyén dung dang tré
thanh xu hudng tat yéu, vi hon 70% ngudi lao dong tin rang ho co thé thich nghi
v6i Al dé nang cao nang suét thay vi lo s¢ bi thay thé . Pong thoi, 72,8% {mg vién
uu tién moi truong lam vige than thi¢n, tich cuc hon 1a lwong thudng khi chon cong

viéc moi.

Qua trinh tuyén dung truyén théng van con nhiéu diém yéu nhu sang loc hd so
thu cong dé sai léch, danh gia g vién chiu anh hudéng 16n tir cam tinh c4 nhén, va
phdi hop ndi bo thiéu mach lac . Nhitng diém nghén nay khién doanh nghiép co
nguy co bo 1& nhan tai hodc dwa ra quyét dinh tuyén sai ngudi, anh hudng dén van

hanh va hiéu qua dai han.
e Yéu cau chirc nang cia h¢ thong maéi

Dua trén phan tich khao sat, hé thong tuyén dung méi can dép tng cac yéu cu
chirc nang chinh . Hé thong cin c6 kha nang sang loc ho so ty dong dé giam thoi
gian xur Iy tir hang tuan xudng chi vai phat voi d6 chinh xac cao . Tinh ning goi ¥
viéc 1am thong minh dua trén Al dé phan tich ndi dung CV va d6i chiéu véi tiéu chi

quan trong nhu k¥ ning, kinh nghiém, bang cap .

Hé théng can tich hop céac cong nghé hién dai nhu machine learning, natural
language processing dé ty dong hoa va nang cao hiéu qua quy trinh tuyén dung .
Kha nang xur 1y dir liéu 16n va phén tich ngir nghia dé hiéu y dinh thyc su ctia ngudi

dung khi tim kiém viéc lam ciing 1a yéu cau thiét yéu.
e Yéu cau phi chirc ning

V& mit hiéu nang, hé théng can dam bao thoi gian phan hdi nhanh chong va kha
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nang xu ly dong thoi nhieu nguoi dung . Tinh bao mat cao dé bao v¢ thong tin ca
nhan cua tng vién va dir li¢u doanh nghiép 1a yéu cau bat budc . Giao di¢n nguoi
dung can than thi¢n, dé st dung cho ca ing vién va nha tuyén dung trén nhi€u nén

tang khac nhau .

Kha ning mé rong va tich hop v6i cac hé thdng hién co ciing 1 yéu cu quan
trong dé dam bao tinh linh hoat trong twong lai . Hé thong can c6 kha nang thich
rmg voi su thay doi cua thi truong lao dong va cong nghé méi, dong thoi dam bao

tinh minh bach va cong bang trong quy trinh tuyén dung.
2.2. Phan tich chirc nang
2.2.1. Chirc nang ctia Quan tri vién
Quan tri vién 12 nguoi co quyén cao nhat trong hé thong, chiu trach nhiém kiém
soat, cAu hinh va dam bao van hanh 6n dinh cho toan bd nén tang. Cac chlic nang
chinh bao gdm:
< Quan ly hé thong va ngudi dung
¢ Quan ly tai khoan nguoi dung:
o Tao mdi, chinh stra, x6a tai khodn ung vién, nha tuyén dung, khach.
o Khoa/md khoa tai khoan vi pham hoic khi ¢ yéu cau.
o Gan, thu hdi quyén truy cap va vai tro cho ting tai khoan.
e Quan ly danh muc hé thong:

o Tao, chinh stra, x6a cac danh muc nganh nghé, vi tri cong vi¢c, khu vuc, muc

luong, loai hinh cong viéc.

o bam bao dir li€u nén tang ludn chinh xac, cap nhat va nhat quan.
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e Quan ly cac goi dich vu:
o Tao, chinh stra, x6a cac goi dich vu danh cho nha tuyén dung

o Chinh stra quyén loi cac goi dich vu nhu gidi han s lugng bai dang, s6 luong
don g tuyén cho phép ddi véi timg goi dich vu va d6 uu tién cia bai dang

tuyén dung.
% Quan ly dir liéu tuyén dung
e Kiém duyét tin tuyén dung:

o Duyét, chinh sira, x6a tin tuyén dung do nha tuyén dung ding tai, dam bao

ndi dung phu hop, khong vi pham quy dinh.

o Tam an hodc gd bo céc tin sai pham, tin gid mao, hodc c6 noi dung khong

phu hop.
o Kiém duyét tai khoan tuyén dung, thong tin cong ty hop 8.
e Kiém duyét hd so ving vién:

o Xem xé&t, xac minh thong tin tng vién khi c6 dau hi¢u bat thuong hodc khicu

nai.
o Xu ly cac truong hop hd so gia mao, vi pham tiéu chuan cong dong.
e Thong ké, bo cao:

o Tao bdo céo tong hop vé sb luong tin tuyén dung, hd so tng vién, luot truy

cap, ty 1é tng tuyén thanh cong, hiéu qua cac chién dich tuyén dung.
o Théng ké doanh thu theo cac goi dich vu ctia tng dung.

2.2.2. Chitc ning ciia Nha tuyén dung
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< Quan ly tin tuyén dung
e PDing tin tuyén dung:

o Tao moi tin tuyén dung, nhap day du thong tin: vi tri, mo ta, yéu cau, muc

luong, dia diém, thoi gian lam vi¢c, quyén lgi, han nop ho so.
e Chinh sira, x6a tin tuyén dung:
o Cép nhat ndi dung, trang thai tin (dang ding, hét han, tam an).
o Xoéa hodc tam 4n tin khong con nhu ciu tuyén dung.
% Quan Iy hé so &ng vién

e Tiép nhan va xir Iy hd so:

o Xem danh sach mg vién tng tuyén cho timg vi tri, loc theo tiéu chi: kinh

nghiém, trinh d9, ky nang, muc lwvong mong muodn.
o Xem chi tiét ho so, tai ve CV, thu xin viéc, cac ching chi lién quan.
e Danh gia, phan loai &rng vién::

o Panh diu trang thai: ¢3 xem, phu hop, khong phu hop, moi phong vén, da

nhan viéc, loai.
o Ghi chii, nhan xét ndi bd vé ting tng vién dé thuan tién theo doi.
e Luru trir va quan ly hd so ing vién tiém ning:
o Luu lai hd so tng vién chét lugng cho cac dot tuyén dung sau.
% Quan ly doanh nghiép va tai khoan

e Cap nhat thong tin doanh nghi¢p:
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Dé tai: Xay dung hé théng hé tro tuvén dung va goi ¥ viéc lam tir CV

o Chinh sura thong tin cong ty, logo, mo ta, nganh nghé, dia chi, website, mang

xa hoi.
e Quin Iy tai khoan nha tuyén dung:

o Thém m&i, phan quyén cho cac nhan vién HR cung quan 1y tin tuyén dung

va ho so tng vién.
o P6i mat khau, quan 1y bao mat tai khoan.
2.2.3. Chikc ning cia Ung vién
% Quan Iy ho so ¢4 nhin
e Daing ky, ding nhap tai khodn:
o bang ky tai khoan maéi béng email, s6 dién thoai, hodc lién két mang xa hoi.
o BDang nhép, khoi phuc mat khau, x4c thuc tai khoan.

e Tao, cap nhat ho so ca nhan:

o Nhap thong tin ca nhan, hoc van, kinh nghiém, k¥ ning, chimg chi, s& thich,

muc tiéu nghé nghiép.
o Tai 1én hoac tao CV truc tuyén, luu nhiéu mau CV cho cac vi tri khac nhau.
o Cap nhat, chinh stra hd so bt cr lic nao.
% Tim kiém va #ng tuyén viéc 1am

e Tim kiém viéc lam:

o Tim kiém theo tir khoa, nganh nghé, dia diém, muc luong, hinh thirc lam

viéc, kinh nghiém, k¥ nang.
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Dé tai: Xay dung hé théng hé tro tuvén dung va goi ¥ viéc lam tir CV

o St dung b loc nang cao dé chon ra cac cong viéc pht hop nhat.
] [’Tng tuyén truc tuyén:
o Ung tuyén nhanh bang CV da luu hodc tai 1én moi.
o Gui thu xin vi¢e, portfolio, cac tai li€u bod sung.
o Luu lai lich st cc lan ung tuyén dé tién theo ddi.
% Theo doi trang thai va nhan théng bao
e Theo ddi trang thai ho so:

o Xem trang thai timg don tmg tuyén: da guri, dd xem, duoc mdi phong vén,

trang tuyén, khong phu hop.
2.2.4. Chirc nang cia Khach
% Truy cip thong tin cong khai
e Xem danh sach viéc lam:
o Xem céc tin tuyén dung, vi tri viéc 1am méi nhat ma khong can dang nhap.
e Xem thong tin doanh nghiép:
o Xem md ta cong ty, cac vi tri dang tuyén, danh gid cua Gmg vién khac.
% Dang ky tai khoan
e Ding ky tai khoan ng vién hoiic nha tuyén dung:
o Nhan huéng dan, gi6i thiéu vé céc tién ich khi ding ky tai khoan.

o Ping ky dé sir dung céc tinh ning ning cao nhu tng tuyén, dang tin tuyén

dung.
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Dé tai: Xay dung hé théng hé tro tuvén dung va goi ¥ viéc lam tir CV

< Han ché quyén truy cip

o Khong thé tng tuyén hoic ding tin tuyén dung néu chua ding nhap.
o Khong thé xem chi tiét hd so tng vién hodc quan 1y tin tuyén dung.
2.2.5. Tong két mdi quan hé chirc niing giira cic nhém ngwoi ding

e Quan tri vién: La nguoi kiém soat toan bo hé thong, co6 thé can thi¢p, cau hinh,

giam sat moi hoat dong cua cac nhom nguoi dung khac.

e Nha tuyén dung: Chu dong ding tin, quan 1y qué trinh tuyén dung, trong tac

v6i tng vién, tdi uu hoa quy trinh tuyén dung cta doanh nghiép.

e Ung vién: Chu dong tim kiém, Gng tuyén, quan Iy hd so c4 nhén, theo ddi trang

thai viéc lam, nang cao co hoi nghé nghiép.

e Khach: C6 thé truy cap thong tin cong khai, mudn sir dung cac chirc niang nang

cao phai dang ky tai khoan.
2.3. So do usecase chirc ning
2.3.1. Céc tic nhin trong hé thong

Trong hé thdng tuyén dung, cc tic nhan (actor) chinh tham gia vao qué trinh
van hanh va tuong tac v6i hé thong duoc phan chia theo vai trd va chirc nang nhu

sau:
» Quan tri vién (Admin)

> Nha tuyén dung (Recruiter)
> Ung vién (Candidate)

» Khach truy cap (Guest)
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Dé tai: Xay dung hé théng hé tro tuvén dung va goi ¥ viéc lam tir CV

2.3.2. So dd usecase tong quat ciia hé thong

A

7 Recruiter

uc UseCaseDiagram )
Manage applications Manage jobs

Manage vip packages
Manage applications )
Manage orders

Manage categorys
Search Applicants
Manage applicants

Search Jobs

)

/4/@

‘_-—H
Admin \

|

Mark job post
/ Manage CVs
= &= —71 = (_ ViewJob Details
pacti o e M
?

View Company Manage application
View Company Apply job

Register

)
|

|

Guest

/

X

Applicant

Hinh 2.4. So' d6 usecase tong qudt

2.3.3. So dod usecase ciia Guest
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Dé tai: Xay dung hé théng hé tro tuvén dung va goi ¥ viéc lam tir CV

Guest

uc UseCaseDiagramGuest )

Search Applicants
Search Jobs
T T View Job Details

View Company
Login Applicant

= saextend»

éi{éﬁa;; Login Recruiter

Register Applicant
i wextends
i Register Recruiter

/I

Hinh 2.5. So' d6 usecase Guest tong qudt
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Dé tai: Xay dung hé théng hé tro tuvén dung va goi ¥ viéc lam tir CV

uc UseCaseDiagramRegister )

Guest

[~ <<exte!1_c!—)f ] Register Applicant winclude» > ;

«extend» .. 1 ]

login with google > |

_____________ -
«wextend» Login Applicant wextend» '

| wextend» :

el «include»,
- : .\

- \

\

% \

wextend» s o i

Register Recruiter

Hinh 2.6. So' d6 usecase dding ki ciia Guest

2.3.4. So dd usecase ciia Applicant
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Dé tai: Xay dung hé théng hé tro tuvén dung va goi ¥ viéc lam tir CV

uc UseCaseDiagramApplicant/J

Apply job

L Manage account

Manage application
Mark job post

Manage resume

|
R0

T
Applicant ™

7

Manage CVs

Guest

Hinh 2.7. So' d6 usecase ing vién tong qudat
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Dé tai: Xay dung hé théng hé tro tuvén dung va goi ¥ viéc lam tir CV

uc UseCaseDiagramManagePerile)

Upload file

_wextend»

£
Manage CVs
Applicant \ = -

. ss.. «include»

\ }{ei‘[end» h“-._“
C arage accouns <

.

.
B

T
Manage resume «extend»

v .
' -
. -=
¥ -
v .

- ------ - gincludes.. . ... 2 Login Applicant
i . . 2
! N wextends», i
1] ~ . =
5 " update profile 5
v wextend»
i \\ ;
b change password
«extends
\ ‘_.'
| _«include»

update information

Hinh 2.8. So' d6 usecase qudn 1y thong tin ting vién
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Dé tai: Xay dung hé théng hé tro tuvén dung va goi ¥ viéc lam tir CV

uc UseCaseDiagramApplyJob )

__________ cancel application
Manage application { ______ sexieenis winclude»

) RS

Mark job post
- --. «include» wextends-- Z
¥ Login Applicant

«include» =

-_-_-_-_-_-_-___-_‘—————_

«include»

«extends»

T T T-2C . Search Jobs

Guest

2.3.5.

Hinh 2.9. So dé usecase tim viéc cua wng vién

So do usecase cua Recruiter
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Dé tai: Xay dung hé théng hé tro tuvén dung va goi ¥ viéc lam tir CV

uc UseCaseDiagramRecruiter )

Manage job posts
-—‘.—/

—
e \\

Manage applications

upgrade account

Guest

Hinh 2.10. So do usecase nha tuyén dung tong qudt

SVTH: Pham Gia Hung GVHD: Nguyén Thi Minh Hy




Dé tai: Xay dung hé théng hé tro tuvén dung va goi ¥ viéc lam tir CV

uc UseCaseDiagramManageAccount )

Update company
..
change password

", «extend» i

 wextend» =
r «extenc!»,,—-"

¢ 7 et

{ ; P
Manage account
J T*s... «include»

.-' S
|

I il wextend»;
{ 7
H «include» 1

Recruiter

:
i wextend» s,

«extend». 1
view history orders

‘;‘-‘n_‘ H“N““"“-‘s

Guest

Hinh 2.11. So do usecase nha tuyén dung tong qudt
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Dé tai: Xay dung hé théng hé tro tuvén dung va goi ¥ viéc lam tir CV

uc UseCaseD|agramManagePDStSAndAphcaNDns)

Postjoh )--pe - -cicle2
: L7
«includey 3

Update Job «extend»
| «extend» iz // Admin

i
5

Manage jobs

£ cextend»

Manage job posts

“=-=me.______«includex»

% T e s et
Recruiter I
-~ "&inciude» ]
Manage applications ‘

{ = i " «extend» Guest
«extend» | «extend» _ . /

A

>

«extend» o

accept application

reject application

save application

Hinh 2.12. So do usecase nha tuyén dung quan li bai dang va don vmg tuyén

2.3.6. So dd usecase ciia Admin
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Dé tai: Xay dung hé théng hé tro tuyén dung va goi ¥ viée lam tir CV

Admin

Guest

uc UseCaseDiagramAdmin )

LIV,

View statistics

Manage accounts

______________________________. Manage categorys
Manage vip packages

Manage jobs

Manage applications
Manage applicants

Hinh 2.13. So do usecase xdc thie théng tin ciia qudn tri vién
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Dé tai: Xay dung hé théng hé tro tuvén dung va goi ¥ viéc lam tir CV

uc UseCaseDiagramVerifylnformation )

q-"“--,_
/ «extend» block account
/ Manage jobs
H
| Q"--.‘
\ «extend» ‘
Admin “*‘-\._,_H_
Manage applications
\ wextend» "

]
wextenh- k-

verify profile

Hinh 2.14. So do usecase xdc thuc thong tin cua quan tri vién

2.4. Daic ta usecase chirc nang

2.4.1. Pic ta usecase Piang nhip

Tén ca st Dang nhap

dung

Tac nhan Khach, Ung vién, Nha tuyén dung

Cho phép nguoi dung ding nhap vao hé thong bang email va mat khau
da dang ky, xac thuc thong tin dé truy cap cac chirc ning phu hop véi

Mo ta vai tro.
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Dé tai: Xay dung hé théng hé tro tuvén dung va goi ¥ viéc lam tir CV

Diéu kién
kich hoat Ngudi ding da c6 tai khoan hop 1& trén hé thong.
1. Ngudi dung nhap email va mat khau.
2. Nhén nat Dang nhap.
Cac budce 3. Hé thong kiém tra thong tin.
thue hién 4. Thong bao két qua ding nhap.
Néu thong tin hop 18, chuyén dén trang chinh v6i quyén tuong Gmg.
Két qua Néu sai, thong bao 16i va yéu cau nhap lai.
1. Nhép sai email hoac mat khau.
2. Tai khoan bi khoa.
Truong hgp | 3. Tai khoan chua xac thuc email.
16i 4. L5i hé thong.

Bang 2.1. Dac ta usecase Bang nhdp

2.4.2. Dac ta usecase Dang ki

Tén ca st | Pang ky
dung
Tac nhan Khach
Cho phép ngudi ding méi tao tai khoan trén hé théng, lra chon vai trd
(g vién hodc nha tuyén dung) va nhap thong tin c4 nhan can thiét dé
Mo ta truy cép cac chirc ning cua hé théng.
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Dé tai: Xay dung hé théng hé tro tuvén dung va goi ¥ viéc lam tir CV

biéu kién

kich hoat

Nguoi dung chua c6 tai khoan trén hé théng va mudn ding ky tai khoan

moi.

Céac budc

thuc hién

. Truy cap trang dang ky cua hé théng.

. Chon loai tai khoan (Ung vién hodc Nha tuyén dung).

. Nhap thong tin ¢4 nhan: ho té€n, email, mat khéu, xac nhan mat khau.
. Pong y véi diéu khoan sir dung.

. Nhan nat "Dang ky".

. Hé thong kiém tra thong tin va tao tai khoan.

. Gri email xac thuc dén dia chi email da ding ky.

0 9 N N B~ W N =

. Nguoi dung xac thuc email dé kich hoat tai khoan.

Két qua

Tai khoan dugc tao thanh cong, email xac thyc duogc gui dén nguoi
dung. Sau khi xac thyc email, ngudi ding c6 thé dang nhap va st dung

cac chuc nang phu hop véi vai tro da chon.

Trudong hop

1. Email d3 ton tai trong hé thong.

2. Mat khau khong dat yéu cau bao mat (qua ngén, thiéu ky tu dac biét).
3. Xé4c nhan mat khau khong khép.

4. Email khong hop 18 hoic khong ton tai.

5. Khéng dong ¥ véi diéu khoan sir dung.

6. Loi giri email xac thuc.

7. Lbi hé thong khi tao tai khoan.

Bang 2.2. Dac ta usecase Pang ki

2.4.3. Dac ta usecase Pang nhap voi Google
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Dé tai: Xay dung hé théng hé tro tuvén dung va goi ¥ viéc lam tir CV

Tén ca st Pang nhap véi Google
dung
Tac nhan Khach
Cho phép khach ding nhap nhanh chong bang tai khoan Google, tu
Mo ta dong tao tai khoan méi néu chua ton tai.
Diéu kién kich
hoat Khach chon nut "DPang nhap voi Google" trén trang dang nhap.

Cac budc thuc

1. Nhan ntt "Pang nhap véi Google".
2. Chuyén huéng dén trang xac thuc Google.
3. Nhap thong tin Google va xac thyec.

4. Hé théng nhan token va tao/cap nhat tai khoan.

hién 5. Pang nhap thanh cong.

Nguoi dung dang nhap thanh cong bang tai khoan Google, khong can
Két qua tao mat khau riéng.

1. Ldi x4c thuc Google.

2. Tai khoan Google bi khoa.
Truong hop 3. Li két ndi mang.

4. L5i hé thong.

Bang 2.3. Dac ta usecase Dang nhdp voi Google

2.4.4. Dic ta usecase Ung tuyén
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Dé tai: Xay dung hé théng hé tro tuvén dung va goi ¥ viéc lam tir CV

Tén ca st Ung tuyén
dung
Tac nhan Ung vién
Cho phép tng vién ndp don tng tuyén vao vi tri cong viéc, giri kém
Mo ta CV, thu xin viéc va céc tai liéu lién quan.
Diéu kién kich
hoat Ung vién di dang nhap va di tao CV trén hé théng.

Cac budc thuc

1. Chon cong viéc mudn Gng tuyén.
2. Nhéan ntt Ung tuyén.
3. Chon CV va nhép thu xin viéc.

4. Xac nhan gui don.

hién 5. Hé thong luu don tng tuyén va gui thong béo.

Don g tuyén dugc ghi nhan va chuyén dén nha tuyén dung; img
Két qua vién nhan thong bao xac nhan.

1. Chua co CV.

2. i g tuyén cong viéc nay.
Trudng hop 3. Lai gui don tng tuyén.

4. Cong viéc da hét han.

Badng 2.4. Pdc ta usecase Ung tuyén

2.4.5. Dac ta usecase Quan li CV
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Dé tai: Xay dung hé théng hé tro tuvén dung va goi ¥ viéc lam tir CV

Tén ca st Quan ly CV
dung
Tac nhan Ung vién
Cho phép tng vién tao méi, chinh sira, x6a va quan 1y nhiéu CV khéc
Mo ta nhau cho cac muc dich tng tuyén khac nhau.

Diéu kién

kich hoat Ung vién d dang nhap vao hé théng.
1. Truy cap trang Quan ly CV.
2. Chon tao moi, chinh stra hoac x6a CV.
3. Nhap/céap nhat thong tin CV.
Cac budce 4. Luu thay doi.
thure hién 5. Xem danh sach CV da tao.
Két qua CV duoc luu trir thanh cong, tng vién co thé sir dung dé tng tuyén.
1. Ldi luu CV.
2. Vuot qué gidi han sé CV.
Truong hop 3. Thong tin CV khong hop 1€.

4. L.5i hé thong.

Bang 2.5. Dac ta usecase Quan li CV

2.4.6. Dic ta usecase Cap nhit ho so
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Dé tai: Xay dung hé théng hé tro tuvén dung va goi ¥ viéc lam tir CV

Tén ca st Cép nhit ho so
dung
Tac nhan Ung vién
Cho phép tng vién cap nhat thong tin ca nhan, hoc van, kinh nghiém
Mo ta lam viéc, k¥ ndng va cac thong tin khac.
Diéu kién kich
hoat Ung vién dd dang nhap va mudn thay ddi thong tin hod so.

Cac budc thuc

1. Truy cap trang Cap nhat hd so.
2. Chinh stra c4c thong tin can thiét.
3. Xem trudc thay doi.

4. Luu cap nhat.

hién 5. Nhan thong bao xac nhan.

Thong tin hd so dugc cap nhat thanh céng, phan 4nh cac thay ddi moi
Két qua nhat.

1. Thong tin khong hop I¢€.

2. Lbi validation dit liéu.
Truong hop 3. Ldi luu cap nhat.

4. L5i hé thong.

Bang 2.6. Dac ta usecase Cdap nhat ho so

2.4.7. Dic ta usecase Quan ly don wng tuyén
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Dé tai: Xay dung hé théng hé tro tuvén dung va goi ¥ viéc lam tir CV

Tén ca st dung

Quan ly don vng tuyén

Tac nhan Ung vién
Cho phép trng vién xem danh sach, theo ddi trang thai va quan 1y
Mo ta cac don tng tuyén di nop.
Diéu kién kich
hoat Ung vién da dang nhap va da co don tng tuyén.

Cac budc thuc

hién

1. Truy cép trang Quan 1y don Gng tuyén.
2. Xem danh sach cac don da ndp.
3. Kiém tra trang thai ting don.

4. C6 thé huy don tng tuyén néu can.

Két qua

Ung vién c6 thé theo ddi va quan 1y dugc tat ca don Gng tuyén cia

minh.

Truong hop 13i

1. Khong c6 don tmg tuyén nao.
2. Lbi tai danh sach don.

3. Khong thé huy don.

4. L5i hé thong.

Bdng 2.7. Bdc ta usecase Quan Iy don iing tuyén

2.4.8. Daic ta usecase Ggiy viéc lam
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Dé tai: Xay dung hé théng hé tro tuvén dung va goi ¥ viéc lam tir CV

Tén ca st Goiy viéc lam
dung
Tac nhan Ung vién
Hé théng Al phan tich hd so tmg vién va goi y cac cong viéc phi hop
Mo ta dua trén k¥ ning, kinh nghiém va mong mudn.

Diéu kién

kich hoat Ung vién di c6 hd so ddy du thong tin trén hé thong.
1. Hé thong phan tich ho so tmg vién.
2. So khép véi cac cong viée co san.
3. Tinh toan do phu hop.
Cac budce 4. Hién thi danh sach goi y.
thuc hién 5. Ung vién c6 thé tng tuyén truc tiép.
Danh sach céac cong viée duge goi y theo thtr ty d6 phu hop giam dan,
Két qua giup ung vién tim viéc hi¢u qua.
1. Khong co6 cong viéc phu hop.
2. Lbi thuat toan goi y.
Truong hop | 3. HO so chua du thong tin.
16i 4. L1 hé thong AL

Bang 2.8. Dac ta usecase Goi y viéc lam

2.4.9. Dic ta usecase Ding tin tuyén dung
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Dé tai: Xay dung hé théng hé tro tuvén dung va goi ¥ viéc lam tir CV

Tén ca st Ping tin tuyén dung
dung
Tac nhan Nha tuyén dung
Cho phép nha tuyén dung dang tin tuyén dung méi, nhap thong tin chi
Mo ta tiét vé vi tri, yéu cAu, muc luong, han ndp, dinh kém file mo ta.

Piéu kién

kich hoat Nha tuyén dung d3 ding nhap va c6 quyén ding tin.
1. Chon chirc nang Pang tin tuyén dung.
2. Nhéap thong tin cong vigce.
3. Binh kém file mo ta (néu c9).
Céc budce 4. Nhén Luu tin.
thure hién 5. Hé thong kiém tra va luu tin tuyén dung.
Tin tuyén dung dugc ding thanh cong, hién thi trén hé théng cho ung
Két qua vién tim kiém.
1. Nhap thiéu thong tin bit budc.
2. Dinh dang file khong hop €.
Truong hop | 3. Vuot qua gidi han s6 tin dang.

4. L5i hé thong.

Badng 2.9. Pdc ta usecase Pdng tin tuyén dung

2.4.10. Dic ta usecase Nang cap tai khoin
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Dé tai: Xay dung hé théng hé tro tuvén dung va goi ¥ viéc lam tir CV

Tén ca st Néng cap tai khoan
dung
Tac nhan Nha tuyén dung
Cho phép nha tuyén dung nang cap tai khoan 1én cac goi dich vu cao
Mo ta cip dé nhan thém quyén loi va tinh ning dic biét.

Piéu kién

kich hoat Nha tuyén dung da dang nhap va mudn sir dung goi dich vu cao cép.
1. Xem danh sach cac goi dich vu.
2. So sanh tinh nang va gia ca.
3. Chon gbi mudn nang cap.
Cac budc 4. X4ac nhan thanh toan.
thuc hién 5. Hé thong xur 1y va kich hoat goi.
Tai khoan dugc ning cép thanh cong, nha tuyén dung c6 thém quyén
Két qua loi theo goi da chon.
1. Thanh to4n that bai.
2. Goi dich vu khong con hi¢u lyc.
Truong hop 3. Lbi kich hoat goi.

4. L5i hé thong thanh toan.

Bdng 2.10. Pdc ta usecase Néang cdp tai khodn

2.4.11. Dic ta usecase Quan ly tin tuyén dung va don ing tuyén
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Dé tai: Xay dung hé théng hé tro tuvén dung va goi ¥ viéc lam tir CV

Tén ca st Quan Iy tin tuyén dung va don \rng tuyén
dung
Tac nhan Nha tuyén dung
Gom cac chirc ning ding, chinh stra, x6a tin tuyén dung, xem danh
Mo ta

sach mg vién, danh gia, loc hd so va quan 1y doanh nghiép.

Piéu kién

kich hoat Nha tuyén dung di ding nhap va mubn quan li tuyén dung.
1. Xem danh sach bai tuyén dung.
Céc bude 2. bang tin tuyén dung méi hodc chinh sira tin ci.
thyc hién 3. Xem danh sach tng vién tng tuyén.
4. Phan loai ho so.
K Quan 1y toan dién qua trinh tuyén dung, t6i wu hidu qua va két ndi ing
et qua
vién phu hop.
Ldi thuong | L&i guri thong béo, 16i tai ho so, 16i cap nhat tin tuyén dung, 16i hé
gap thong.

Bdng 2.11. Pic ta usecase Ning cdp tai khodn

2.4.12. Daic ta usecase Quan ly tai khoan

Tén ca st Quan ly tai khodn
dung
Tac nhan Admin
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Dé tai: Xay dung hé théng hé tro tuvén dung va goi ¥ viéc lam tir CV

Mo ta

Cho phép quan trj vién quan 1y tit ca tai khoan trong hé théng, bao gdbm
xem danh séach, tao méi, chinh sira thong tin, phan quyén va khoa tai

khoan khi can thiét.

Diéu kién

kich hoat Quan trj vién di dang nhap v6i quyén admin.

1. Truy cap trang Quan ly tai khoan.

2. Xem danh sach tit cé tai khoan (&ng vién, nha tuyén dung).

3. Tim kiém, loc tai khoan theo tiéu chi.
Cac budc 4. Thyc hién cac hanh dong: xem chi tiét, chinh sira, phan quyén.
thuc hién 5. Khoa tai khoan néu vi pham.

Tai khoan dugc quan ly hi€u qua, thong tin dugc cap nhat chinh xéc, h¢
Két qua thng duy tri tinh bao mat va tuan thu.

1. Khong ¢ quyeén truy cap.

2. Lbi tai danh sach tai khoan.
Truong hop | 3. Lodi cap nhat thong tin.

4. L1 hé thong co s dir lidu.

Bang 2.12. Dac ta usecase Quan ly tai khoan

2.4.13. Daic ta usecase Quan ly bai dang

Tén ca st

dung

Quan ly bai dang
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Dé tai: Xay dung hé théng hé tro tuvén dung va goi ¥ viéc lam tir CV

Tac nhan Admin
Cho phép quan tri vién quan 1y tat ca tin tuyén dung trong hé thong,
kiém duyét ndi dung, xac minh tinh chinh x4c va dam bao chit luong
Mo ta tin dang.

biéu kién

kich hoat

Quan trj vién di dang nhap va co tin tuyén dung can quan 1y.

Cac budc

thure hién

1. Truy cap trang Quan 1y cong vi¢c.

2. Xem danh séch tt ca tin tuyén dung (da duyét, cho duyét, tir chéi).
3. Tim kiém, loc theo trang thai, cong ty, ngdy ding.

4. Xem chi tiét ting tin tuyén dung.

5. Kiém duyét va xac minh tin ding.

6. Phé duyét, tir chdi hodc yéu cau chinh sira.

7. Gtri thong bao két qua cho nha tuyén dung.

Két qua

Tin tuyén dung dugc kiém duyét ki ludng, dam bao chat lugng va tinh

chinh x4c cua thong tin trén hé thong.

Trudong hop

1. L4i tai danh séach tin tuyén dung.
2. Ldi cap nhat trang thai duyét.

3. Loi gui thong bao.

4. L5i hé thong.

Bang 2.13. Pdc ta usecase Quan ly bai dang

2.4.14. Dic ta usecase Quan ly nha tuyén dung
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Dé tai: Xay dung hé théng hé tro tuvén dung va goi ¥ viéc lam tir CV

Tén ca st Quan Iy nha tuyén dung
dung
Tac nhan Admin
Cho phép quan trj vién quan 1y tai khoan nha tuyén dung, xac minh
thong tin cong ty, cAp phép hoat dong va dam bao tinh hop phéap cua cic
Mo ta doanh nghiép tuyén dung.

biéu kién

kich hoat Quan trj vién di dang nhap va co tai khoan nha tuyén dung cin quan Iy.
1. Truy cép trang Quén Iy nha tuyén dung.
2. Xem danh sach tit ca nha tuyén dung va cong ty.
3. Kiém tra thong tin ding ky, gidy phép kinh doanh.
4. X4c minh ho so cong ty.
Cacbuéc | 5. Phé duyét hodc tir chdi dang ky.
thuc hién 6. Cap nhat trang thai xac minh cho tai khoan.
Nha tuyén dung dugc xac minh day du, dam bao tinh hop phap va uy tin
Két qua clia cac cong ty trén hé théng.
1. L&i tai thong tin nha tuyén dung.
2. Ldi cap nhat trang thai xac minh.
Truong hop | 3. Ldi giri thong bao két qua.

4. L5i hé thong.

Badng 2.14. Pdc ta usecase Quan 1y nha tuyén dung
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Dé tai: Xay dung hé théng hé tro tuyén dung va goi ¥ viée lam tir CV

2.5. Kién tric hé thong

Hé¢ théng duoc thiét ké theo mo hinh Multi-Tier Architecture két
hop Microservices, tin dung wu diém cua Spring MVC, Python Al va cong nghé
container hoa. Kién trtic tong thé chia thanh 5 tang chinh:

P USER
BROW/VER PYthon

Thymeleaf

Hinh 2.15. So do cdu triic hé thong téng quan

1. Presentation Layer (TAng trinh bay)

o Cong nghé: Spring MVC + Thymeleaf Template Engine

SVTH: Pham Gia Hung GVHD: Nguyén Thi Minh Hy 72



Dé tai: Xay dung hé théng hé tro tuvén dung va goi ¥ viéc lam tir CV

o Chirc nang:
o Hién thi giao dién web tinh/dynamic cho nguoi dung
o Xu ly cac request HTTP tu client (trinh duy¢t)
o Render view tir template Thymeleaf két hop model data
« Dic diém:
o Khong str dung frontend framework (React/Angular)
o Tich hop truc tiép véi Spring Security dé xac thuc
o HO trg responsive design cho da thiét b
2. Application Layer (Tang ing dung)
o Cong nghé: Spring Boot (Java) + RESTful API
« Thanh phan chinh:
o DispatcherServlet: Diéu phdi request dén controller phu hop

o Controller: Xt Iy nghiép vu chinh (quan Iy CV, tin tuyén dung, g
tuyén)

o Service: Implement business logic va giao tiép v6i Data Layer

o API Gateway: Dinh tuyén request d¢n Recommendation Service

(Python)
o Tich hgp Python:
o Giao tiép qua REST API hoic gRPC

o Sir dung Spring WebClient dé goi API recommend

SVTH: Pham Gia Hung GVHD: Nguyén Thi Minh Hy 73




Dé tai: Xay dung hé théng hé tro tuvén dung va goi ¥ viéc lam tir CV

o X Iy bat dong bd véi CompletableFuture
3. Recommendation Service (Python Microservice)
e Cong nghé: Python + Flask + Transformers
o Chirc nang:
o Xt Iy NLP: Trich xuét thong tin tir CV (NER, Skill Extraction)

o Vector hoa CV va Job Description st dung m6 hinh BERT hoac
SBERT

o Tinh toan do twrong dong cosine gitra CV va cong viéc

o Goiy cong viéc phu hop dua trén vector embeddings

JOB ROLE

INPUT FILES

GNN MODEL PREDICTED ROLE

RESUME

SKILLS JOB RECOMMEDATION
PREPROCESSING RECOMMEDATION

JOB DESCRIPTION

KEYWORD EXTRACTION
NER

SCORE

TFIDF

SCORE PREDICTION [~ COSINE SIMILARTY

Hinh 2.16. Cdc bude xir 1y cho hé thong goi ¥ job

e Luwu trir vector:
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Dé tai: Xay dung hé théng hé tro tuvén dung va goi ¥ viéc lam tir CV

o St dung FAISS hodc Pinecone cho vector database

o Indexing va tim kiém semantic vdi ANN (Approximate Nearest

Neighbor)
4. Data Layer (Tang dir li¢u)
« MySQL:
o Luu trit dit liéu c6 clu trac: User profiles, Job posts, Applications
o Thiét ké schema chuan héa véi quan hé 1-N, N-N
o Su dung HikariCP cho connection pooling
o Vector Database:
o Luu trtr embeddings tir CV va Job Description
o HOb trg query két hop metadata va vector similarity
o Trién khai qua Docker container riéng biét
5. Infrastructure Layer (Tang ha ting)
o Docker:

o Container hoa céc service: Spring app, Python service, MySQL,

Vector DB
o Docker Compose cho moi truong development
o Image optimization voi multi-stage builds
o Jenkins:

o So d0 kién tric tong quan
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Dé tai: Xay dung hé théng hé tro tuvén dung va goi ¥ viéc lam tir CV

o CI/CD pipeline ty dong hoa:
Build — Unit Test — Dockerize — Push to Registry — Deploy
o Integration testing véi Postman/Newman
o Rolling deployment strategy cho zero downtime
Ludng xir 1y dién hinh
1. Upload CV:

User upload CV — Spring Controller xt 1y file — Python service trich xuét

thong tin — Luu metadata vao MySQL + embeddings vao Vector DB
2. Goiy viéc lam:

User truy vAn — Spring goi Python API — Vector DB semantic search — Két
hop két qua tir MySQL — Tra vé view Thymeleaf

3. Tuyén dung:

Recruiter ding job — Heé thong tu dong vector hoéa — So khdp véi CV —

Thong bdo ng vién tiém nang

U'u diém kién truc

Hiéu nang cao: Tach bi¢t xur Iy nghiép vu va Al

Scalability: Docker cho phép scale tirng service doc lap

Bao mat: API Gateway quan ly truy cap gilia cac service
« D& bao tri: Module hoa 13 rang, kiém thir doc 1ap

2.6. So do 16p
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Dé tai: Xay dung hé théng hé tro tuvén dung va goi ¥ viéc lam tir CV

So dd 16p dap tmg tot yéu cau nghiép vu ctia mot hé thong tuyén dung truc

tuyén hién dai, cau truc hop ly, dé mé rong va trién khai.

Company
duringfoumber o days) D) id: Integer
‘extension time -name: string
showOuring{number of -contact: string
days) : maximum time to -ntroduction: string
display a post city: string
limited Posts: maximum -bcan -
number of posts g dmljs:" sl ihg
limited Aplications: L
maximum number of
aplications
- Category
i 4 e
: Upgrade <l mger
| -expired: date THVDHRERING I ey SITE N
: _." Recruiter '
/ <d: Integer !
: -email: string |
:. Ehucne: smng_ Application
; name: sirin :
i g '.‘ -|etter: string
: ~fRSUME: String -—
Package
-i: integer Applicant
-prining:lcmuhie User id integer
e | wonane:sig iy st
~showDuring: integer -passward: siring E;ﬁf’ﬂﬁ:&‘d&’ Bookmarked
-limitedAplications: integer ey siing
fullname: string :'I
Lo :
Resume ." Job
S HNmea By ! “itle: tring
OV string 1 ] -salary: siring
-introduction: string + | -contact: string
-jobTags: string
3 -gescription. string
2 -jobDetail: siring
-closingDate: date
Role -working Time: string
-Id: Integer
-fame: string

Hinh 2.17. So dé I6p (classdiagrams)
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Dé tai: Xay dung hé théng hé tro tuvén dung va goi ¥ viéc lam tir CV

2.7. Thiét ké co sé dir liéu
2.7.1. MB& hinh thiét ké co so s& dir liéu

e applicants: Luu thong tin ca nhan ctia ung vién (nguodi tim vi¢c) va phan loai

nganh tng vién dang tim vi¢c. M1 ban ghi s€ lién két voi mat tai khodn str dung.
e resumes: Luu trit cac ban CV (ho so xin vi¢c) cua ting vién. Moi ban ghi lién két
vo1 mot ing vién va thong tin tim viéc ctia ng vién.
e users: Luu thong tin tai khoan ngudi dung gom thong tin dang nhap va trang thai

st dung cua tai khoan.

e cv: Luu trit ban CV (h6 so xin viéc) ciia ing vién dudi dang file pdf. Mdi ban ghi

lién két v6i thong tin tim viéc cua Gmg vién, chira tén file, duong dan file.

e applications: Ghi nhan cic don ing tuyén cua trng vién vao cac vi tri cong vi¢c.
Moi ban ghi lién két véi mot ing vién, mot cong viéc, trang thai ing tuyén, ngay

ndp don va cac thong tin lién quan.

e jobs: Luu thong tin cac vi tri viéc lam do nha tuyén dung ding, bao gdm tiéu dé,
mo ta, yéu cau, muc luong, ngay dang, han ndp, trang thai, lién két toi cong ty va

nganh nghé.

e companies: Luu thong tin cac doanh nghiép, nha tuyén dung nhu tén cong ty, dia

chi, mo ta, quy mo, website, logo, trang thai va ngay tao/cap nhat.

e recruiters: Luu thong tin cac tai khoan nha tuyén dung, lién két v6i cong ty, bao

gém ho tén, email, sb dién thoai, trang thai tai khoan, ngay tao va cap nhat.

e categories: Quan ly danh muc nganh nghé, linh vuc cong viéc. Moi cong viéc s€

lién két v6i mot nganh nghé cuy the.

e location: Quan 1y cac dja diém dang h tro sir ddng tuyén bai dang tuyén dung.
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Dé tai: Xay dung hé théng hé tro tuvén dung va goi ¥ viéc lam tir CV

e bookmarked: Luu thong tin cac cong viéc ma tng vién da luu lai dé tham khao

hodc tng tuyén sau.
e saved resumes: Luu cic ing vién ti€m nang ma nha tuyén dung mudn.

e job_location: Luu thong tin cic dia diém dang dang cho bai dang tuyén dung

dang & nhiing thanh phd nao.
e users_roles: Luu thong tin vai tro cua cac tai khoan ngudi dung.

e reset_password tokens: Quan 1y token dit lai mat khau cho nguoi dung khi quén

mét khau, dam bao bao mat qua trinh khoi phuc tai khoan.

e verification tokens: Quan 1y token xac thyc email tai khoan khi ngudi dung méi

dang ki, ddm bao bao mat qua trinh sir dung va quan li tai khoan.

e vip_recruiters: Luu thong tin cac géi dich vu danh cho nha tuyén dung (vi du: s6
luong tin dang, wu tién hién thi), phuc vu quan 1y doanh thu va phan quyén sir

dung.

e upgraded recruiters: Quan 1y viéc gan cac géi dich vu cho tirng nha tuyén

dung/cong ty, theo ddi thoi gian sur dung, trang thai goi.

e order history recruiter: Luu thong tin lich sir nha tuyén dung nang cap tai

khoan. Quan ly cac thong tin thanh toan ctia don hang.

e roles: Luu phan quyén cho céc tai khoan cta hé thong.
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Dé tai: Xay dung hé théng hé tro tuyén dung va goi ¥ viée lam tir CV

applications

applications_categories

idg2 int NN —+—— id & int NN lication id & int NN — applicant_id £
age nt apply date categories id /2 int NN —< job_id &
avatar is approved
fullname linkev (255) o taint

id . bigint NN < jobid 2
gender }—< applicant_id int NN ik

i ——— location_id 22
category_id nt s—t— job_id it NN

name
user_id int NN >

——————= resume id int

companies

id & int NN

address

name

id& int NN,

contact

email
introduction text

logo

closed_date

contact

date_post

description
hidden bit(1)
is_accepted bit

job_detail text

job_tags

priority int

salary

title

working time

category_id nt NN >

company._id nt NN >——

recruiter_id

ido bigint NN
expiry_date datetime(E)
token

user_id

upgraded recruiters

id2 int NN —

expired

start_date

vip_recruiter_id

idg2 int NN
during it
limited_applications nt
limited_posts int
name

pricing int NN
priority nt
supported bit{1)

name

website

email
fullname
amount phone
order_date — | < upgraded_recruiter_id nt
title ) ———= user_id
tran_no
recruiter_id

recruiter_id nt NN

verified bit{

idp int NN

recruiter_id &

idgo int NN —

name

id2 int NN

address

description

phone

status

university

website

{—< applicant id nt NN

ido
auth_provider
enabled
locked

name
password

username

int NN

id &2

—< user_id & int NN token
role_id £ int NN >——< — user_jd

bit(1)

bit(1)

| |

bookmarked

int NN

int NN

Jjob_location

int NN

int NN

int NN > s

int NN

|
,

bigint NN
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Dé tai: Xay dung hé théng hé tro tuvén dung va goi ¥ viéc lam tir CV

2.7.2. Chi tiét cac bang dir liéu

Hinh 2.18. So do quan hé co so dir liéu

Ma dinh danh ting
id Int 11 Khoa chinh, Duy nhit | vién
fullname Varchar 255 Ho va tén ung vién
email Varchar 255 Email tng vién
gender Varchar 10 Gioi tinh
age Int Tudi
avatar Varchar 255 Link anh dai dién
Khoa ngoai, lién két vdi | Ma phén loai chuyén
category id | Int 11 bang categories nganh Gng vién
Khoéa ngoai, lién két véi | Tai khoan nguoi
user id Int 11 bang users dung

Bang 2.15. Bang dir liéu applicants
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Dé tai: Xay dung hé théng hé tro tuvén dung va goi ¥ viéc lam tir CV

id Int 11 Khoa chinh, Duy nhét M3 dinh danh
Khoa ngoai, lién két voi | Ma g vién s&
applicant id | Int 11 bang applicants hiru

Truong hoc da tot

university Varchar 255 nghiép
DPuong dan
website Varchar 255 website ca nhan
phone Varchar 10 S6 dién thoai
M0 ta thong tin
description | Text ng tuyén

Trang thai tim

status bit 1 viéc

Bang 2.16. Bang dir liéu resumes
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Dé tai: Xay dung hé théng hé tro tuvén dung va goi ¥ viéc lam tir CV

id Int 11 Khoa chinh, Duy nhat Mai dinh danh CV

Khoa ngoai, lién két v6i | Ma dinh danh thong

resume_id | Int 11 bang applicants tin Ung vién
name Varchar 255 Tén file CV
Link cv | Varchar 255 Link CV da luu

Bang 2.17. Bang dir lieu CV

id Int 11 Khoa chinh, Duy nhét M3 don Gmg tuyén

Khoéa ngoai, lién két voi

applicant id | Int 11 bang applicants Ma Ung vién

Khoéa ngoai, lién két voi

job id Int 11 bang jobs Ma cong viéc

Pudng dan xem

linkev Varchar 255 CV tng tuyén
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Dé tai: Xay dung hé théng hé tro tuvén dung va goi ¥ viéc lam tir CV

No6i dung don ung
letter Varchar 255 tuyén
apply date | Date Ngay ndp don
Trang théi ing
status bit 1 tuyén

Bang 2.18. Bang dir liéu applications

id Int 11 Khoa chinh, Duy nhat Ma cong viéc
Khoa ngoai, lién két voi | M cong ty ding
company id | Int 11 bang companies tuyén
Khoa ngoai, lién két véi
category id Int 11 bang categories M3 nganh nghé
Khoa ngoai, lién két v6i | Mi nha tuyén
recruiter id Int 11 bang recruiters dung
title Varchar 255 Tiéu dé cong viéc
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Dé tai: Xay dung hé théng hé tro tuvén dung va goi ¥ viéc lam tir CV

description Text M0 ta cong viéc
job_detail Text Yéu cau cong viée
salary Varchar 255 Muc luong
Khoang thoi gian
working time | Varchar 255 lam viéc
Keyword tim kiém
job tags Varchar 255 cong viéc
posted date | Date Ngay ding tuyén
closed date Date Han nop hd so
Mitrc d0 uu tién
priority Int 11 cua bai dang
Trang thai hién thi
hidden bit 1 bai dang
Trang thai duyét
is_accepted bit 1 bai dang
Bang 2.19. Bang dir liéu jobs
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Dé tai: Xay dung hé théng hé tro tuvén dung va goi ¥ viéc lam tir CV

Khéa chinh, Duy

id Int 11 nhat M3 cong ty
name Varchar 255 Tén cong ty
email Varchar 255 Email cong ty
address Varchar 500 Dia chi cong ty

Lo1 gidi thi€u mo ta

introduction | Text cong ty

contact Varchar 50 Quy mo cong ty
website Varchar 255 Website cong ty
logo Varchar 500 Logo cong ty

Trang thai xac thyc

Verified bit 1 cong ty

Bang 2.20. Bang dir liéu companies

SVTH: Pham Gia Hung GVHD: Nguyén Thi Minh Hy 86




Dé tai: Xay dung hé théng hé tro tuvén dung va goi ¥ viéc lam tir CV

Ma nha
id Int 11 Khoa chinh, Duy nhat tuyén dung
Ho tén nha
fullname Varchar | 100 tuyén dung
Email nha
email Varchar | 100 Duy nhit tuyén dung
S6 dién
phone Varchar | 20 thoai
Goi tai
Khoa ngoai, lién két v6i khoan dang
upgraded recruiter id | Int 11 bang upgraded recruiters su dung
Khoa ngoai, lién két v6i Tai khoan
user_id Int 11 bang users nguoi dung

Bang 2.21. Bang dir li¢u users
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Dé tai: Xay dung hé théng hé tro tuvén dung va goi ¥ viéc lam tir CV

id Int 11 Khoa chinh, Duy nhat Mi dinh danh don
amount Int 11 Tién thanh toan
order date | Date Ngay dat don
tran_no Varchar 255 S6 dién thoai
Ma giao dich da

tran_no Varchar 255 thanh toan

Khoa ngoai, lién két véi M3 nha tuyén
recruiter id | Int 11 bang recruiters dung

Bang 2.22. Bang dir liéu order history recruiter

id

Int

11

Khoéa chinh, Duy

nhat

Ma danh muc nganh

nghé

name

Varchar

100

Tén nganh nghé

Bang 2.23. Bang dir liéu categories
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Dé tai: Xay dung hé théng hé tro tuyén dung va goi ¥ viée lam tir CV

id Int 11 Khoa chinh, Duy nhit | M3 dia diém

name Varchar 255 Tén thanh phd

Bang 2.24. Bang dir liéu location

applicant i Khoa ngoai, lién két v4i bang

d Int 11 applicants Ma ung vién

Khoéa ngoai, lién két voi bang | Ma cong vige

job id Int 11 jobs da luu

Bang 2.25.Bang dit liéu bookmarked

Khoa ngoai, lién két voi

recruiter_id | Int 11 bang recruiters Mi nha tuyén dung
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Dé tai: Xay dung hé théng hé tro tuvén dung va goi ¥ viéc lam tir CV

applicant id

Int

11

Khoa ngoai, lién két voi

bang applicants

Ma tng vién dugc luu

Bang 2.26. Bang dir liéu saved resumes

Khoéa ngoai, lién két voi

location_id | Int 11 bang location M dia diém
Khéa ngoai, lién két véi
job id Int 11 bang jobs Ma bai dang

Bang 2.27. Bang dir liéu job location

Khoa ngoai, lién két voi

user_id | Int 11 bang users Ma tai khoan
Khoa ngoai, lién két véi
role id | Int 11 bang roles Ma vai tro

Bang 2.28. Bang dir liéu users roles
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Dé tai: Xay dung hé théng hé tro tuvén dung va goi ¥ viéc lam tir CV

Khoéa ngoai, lién két véi

recruiter id | Int 11 bang recruiters Mi nha tuyén dung
Khoéa ngoai, lién két voi
applicant id | Int 11 bang applicants Ma ung vién dugc luu

Bang 2.29. Bang dit liéu saved resumes

id Int 11 Khoa chinh, Duy nhit M3 dinh danh
Khoéa ngoai, lién két voi Tai khoan nguoi
user id Varchar 100 bang users dung
token Varchar 255 Ma token reset
Thoi gian hét
expiry _date | DateTime han

Bang 2.30. Bang dir liéu reset password_tokens
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Dé tai: Xay dung hé théng hé tro tuvén dung va goi ¥ viéc lam tir CV

id Int 11 Khoéa chinh, Duy nhat M3 dinh danh
Khoa ngoai, lién két véi | Tai khoan ngudi
user_id Varchar 100 bang users dung
Ma token xac
token Varchar 255 thuc email
expiry date | DateTime Thoi gian hét han

Bang 2.31. Bang dir liéu verification_tokens

Khoa chinh, Duy
id Int 11 nhat Ma géi dich vu
name Varchar | 100 Tén goi dich vu
pricing Decimal | 10,2 Gia goi dich vu
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Dé tai: Xay dung hé théng hé tro tuvén dung va goi ¥ viéc lam tir CV

G161 han so bai

limited posts Int 11 dang

Gi61 han quan i
limited applications | Int 11 don tng tuyén

Mitrc d0 wu tién
priority Int 11 hién thi

Thoi han goi
during Int 11 (ngay)

Trang thai goi
supported Bit 1 con hd trg khong

Bang 2.32. Bang dir liéu vip_recruiters

upgrade id Int 11 Khoa chinh, Duy nhat M3 nang cap
Khoa ngoai, lién két véi M3 nha tuyén
recruiter_id Int 11 bang recruiters dung
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Dé tai: Xay dung hé thong ho tro tuyén dung va goi ¥ viéc lam tir CV
Khoa ngoai, lién két véi
package id Int 11 bang vip recruiters Ma géi dich vu
Ngay bét dau sir
start date Date dung
end date Date Ngay két thuc
SO bai da sur
posts_used Int 11 dung
Trang thai thanh
payment_status | Varchar 20 toan
Trang thai su
status Varchar 20 dung goi

Bang 2.33. Bang dir liéu upgraded_recruiters

role id

Int

11

Khoa chinh, Duy nhat

Ma vai tro

role name

Varchar

50

Tén vai tro

Bang 2.34. Bang dir liéu roles
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Dé tai: Xay dung hé théng hé tro tuvén dung va goi ¥ viéc lam tir CV

Chuwong III: TRIEN KHAI VA CHAY THU NGHIEM

3.1. MBoi trudng trién khai

3.1.1. Quin li mi ngudn

Hé thong st dung Git két hop GitHub dé quan 1y ma ngudn, tun tha cac best

practices:

Cong cu chinh (Git Flow Workflow)

A[Master] --> B[Develop]
B --> C[Feature]

B --> D[Release]

A --> E[Hotfix]

o Feature branch: Tach nhanh tir develop cho tirng tinh néng
o Release branch: Tao tur develop dé chuén bj release
o Hotfix branch: Sta 18i khan cap tir master

Cong cu chinh (Git Flow Workflow)

e Atomic Commits : Mdi commit chi thuc hién 1 thay ddi logic

Vi du:

git commit -m "feat: Thém API dang ky trng vién [JIRA-123]"

git commit -m "fix: Sira 16i validate email [BUG-456]"

e Conventional Commits:

<type>(<scope>): <description>

o type: feat|fix|docs|style|refactor|test|chore
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Dé tai: Xay dung hé théng hé tro tuyén dung va goi ¥ viée lam tir CV

o scope: module bi anh hudng (vi du: auth, job-posting)
Cong cu chinh (Git Flow Workflow)

e Pull Request (PR): Yéu cau it nhat 2 review approvals trudc khi merge vao

main.

e Code Scanning:

e Branch Protection Rules:
o Require signed commits
o Require status checks (CI/CD passed)

o Restrict force pushes
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Dé tai: Xay dung hé théng hé tro tuvén dung va goi ¥ viéc lam tir CV

[ & main ~ hiringglobal-microservices / HiringGlobal / src / main / java Q Gotofile t Add file ~
J/ com /team6
/ HiringGlobal / (&

@ hungpham28 first commit 8811e07 3 weeksago L)
Name Last commit message Last commit date
=]

B oo first commit 3 weeks ago
W apis first commit 3 weeks ago
B bookmarked first commit 3 weeks ago
B config first commit 3 weeks ago
B constants first commit 3 weeks ago
I controller first commit 3 weeks ago
B entities first commit 3 weeks ago
B exceptions first commit 3 weeks ago
B firebase first commit 3 weeks ago
B mail first commit 3 weeks ago
] repo first commit 3 weeks ago
B security first commit 3 weeks ago
B services first commit 3 weeks ago
| thien first commit 3 weeks ago

Hinh 3.1. Quan li source github

3.1.2. Moi trwong cai dat

Trién khai hé thong trén nén tang Docker va Jenkins theo mo hinh

microservices:

Cau hinh phan mém
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Dé tai: Xay dung hé théng hé tro tuvén dung va goi ¥ viéc lam tir CV

Thanh | Phién | Muc dich | Cau hinh chi tiét

phan ban

Spring Backend

Boot 324 API -Xmx2048m, -Dspring.profiles.active=prod
Database

MySQL | 8.0.36 | chinh max_connections=500, innodb_buffer pool size=2G
Container

Docker | 24.0.7 | hoadich vu | storage-driver=overlay2, log-driver=json-file

CI/CD
Jenkins | 2.414.3 | Pipeline 5 executors, plugin: Git, Docker, Blue Ocean

Reverse
Proxy &
Load

Nginx 1.25.3 | Balancer worker processes auto, keepalive timeout 65s

Bdng 3.1. Bang cdu hinh phan mém deploy

Setup bién méi truwong

o File: .env

SECRET KEY=28092003
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ho tro tuyén dung va goi y viéc lam twe CV

MYSQL DB SERVER ADDRESS=mysql-db
MYSQL DB SERVER PORT=3306

MYSQL DATABASE=hiringglobal

MYSQL USER=hungpham?28

MYSQL PASSWORD=hungpham28092003
MYSQL ROOT PASSWORD=hungpham28092003

DB_SERVER_ADDRESS=${MYSQL DB_SERVER _ADDRESS}
DB_SERVER _PORT=${MYSQL DB _SERVER PORT}
DATABASE NAME=${MYSQL DATABASE}
DB_USER=${MYSQL USER}

DB _PASSWORD=${MYSQL PASSWORD}

DB_ROOT PASSWORD=${MYSQL_ROOT PASSWORD}

MAIL USERNAME=anhemnhaquayl13@gmail.com
MAIL PASSWORD=zcaxyymwabwjttcd

Trién khai véi Docker Compose

o File: docker-compose.yml
services:
flask-api:
build:
context: ./Recomendation-API
dockerfile: Dockerfile
restart: always
ports:

- "5000:5000"
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ho tro tuyén dun |y viéc lam tw CV

volumes:
- ./Recomendation-API/logs:/app/logs
- ./Recomendation-API/uploads:/app/uploads
env_file:
- .env
depends_on:
- mysql-db
networks:

- app-network

spring-boot-api:
build:
context: ./spring-boot-boilerplate
dockerfile: Dockerfile
restart: always
ports:
- "8080:8080"
environment:
- SPRING PROFILES ACTIVE=prod
-JWT SECRETKEY=${SECRET KEY}
- API_HOST=http://flask-ap1:5000
- LOG_LEVEL=INFO
- HIBERNATE LOG LEVEL=INFO
- SWAGGER _ENABLED=true
env_file:
- .env
volumes:
- ./spring-boot-boilerplate/logs:/app/logs
depends_on:
- mysql-db
- flask-api
- hiring-global-app
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ho tro tuyén dun |y viéc lam tw CV

networks:

- app-network

hiring-global-app:
build:
context: ./HiringGlobal
dockerfile: Dockerfile
restart: always
ports:
- "8089:8089"
environment:
- SPRING_PROFILES ACTIVE=prod
- API_HOST=http://flask-ap1:5000
env_file:
- .env
volumes:
- ./HiringGlobal/logs:/app/logs
depends_on:
- mysql-db
- flask-api
networks:

- app-network

mysql-db:

image: mysql:8

restart: always

environment:
MYSQL ROOT PASSWORD: ${MYSQL ROOT PASSWORD}
MYSQL DATABASE: ${MYSQL DATABASE}
MYSQL USER: ${MYSQL USER}
MYSQL PASSWORD: ${MYSQL PASSWORD}

volumes:
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ho tro tuyén dun |y viéc lam tw CV

- mysql_data:/var/lib/mysql

- ./init.sql:/docker-entrypoint-initdb.d/init.sql
ports:

- "3306:3306"
command: --character-set-server=utf8mb4 --collation-server=utf8mb4 unicode ci
networks:

- app-network

nginx:

image: nginx:alpine
ports:

- "80:80"
volumes:

- ./nginx.conf:/etc/nginx/conf.d/default.conf
depends_on:

- flask-api

- spring-boot-api

- hiring-global-app
networks:

- app-network

volumes:
mysql_data:

name: mysql data

networks:
app-network:
name: app-network

driver: bridge
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Dé tai: Xdy dung hé tho”'n hé tro tuén dung va goi y viéc lam tw CV

Jenkins Pipeline
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Dé tai: Xay dung hé théng hé tro tuyén dung va goi ¥ viée lam tir CV

Quy trinh van hanh:

1. Development:

e Code dugc push l1én nhanh feature/* — Tao PR — Review — Merge

vao develop.
2. Staging:

e Jenkins tu dong build Docker image tir develop — Deploy 1én moi

truong staging.
3. Production:

e Tao tag tr main — Jenkins trigger pipeline deploy production.
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Dé tai: Xay dung hé théng hé tro tuvén dung va goi ¥ viéc lam tir CV

e Rollback tu dong néu health check failed.

3.2. Két qua Demo va huéng din sir dung chwong trinh
e Trang chu:

Nguoi dung chua dang nhap hodc khi truy cap vao website s& dan dén trang
gdm danh sach cac bai ding méi nhat. Sau khi ing vién dang nhap tai khoan s&

duoc goi y danh sach cac bai tuyén dung pht hop theo chuyén nganh va CV.

@ *

M\ GOOD Home'  Findlobs  Companies  Candidates  Pricng  Reference v
# JOB

HRIT HR IT HRIT

Backend Engineer Video Editor Specialist Infernship Program 2025 -
© DaNang © Hanoi, Hai Phong Finance Intern
®© Ho Chi Minh City, Da Nang

| am Jobseeker

Hinh 3.2. Man hinh chinh

e Trang login:

Ung vién c6 thé dang nhap bang cach ding nhap bang tai khoan mail hoic

dang nhap bang tai khoan google.

Nha tuyén dung phai ding nhap bang tai khoan mail di dang ki
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Dé tai: Xay dung hé théng hé tro tuvén dung va goi ¥ viéc lam tir CV

&
Login / Register

Login to GoodJob

Email
Email

Password
Password n

¢
Remember me Forgot password?
LogIn
Don't have an account? Signup
or
‘ G Log In Applicant With Gmail ‘
Hinh 3.3. Man hinh dang nhap
&
Login / Register
G signin with Google
Login to GoodJob
Signin
Email
to continue to Good Jobs
Email
Email or phone
[ passord
Forgot email? Password ¢
Remember me Forgot password?

Log In

Don't have an account? Signup
Create account Next
or

G Log In Applicant With Gmail ‘
English (United States) HAp I ivacy S Torme ‘ i

Hinh 3.4. Man hinh ddng nhdp bdng google

e Trang dang ki:
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Dé tai: Xay dung hé théng hé tro tuvén dung va goi ¥ viéc lam tir CV

Nguoi ding chua c6 tai khoan tng vién thi c6 thé dang ki hodc dang nhap bang
tai khoan google. Néu khong dung tai khoan google thi ngudi dung phai verify

email dé x4c nhén thanh cong dé kich hoat tai khoan.

@ *
Login / Register

M\ GOOD
7/ JOB

information orify Emal
A Candidate E Recruiter

Your Full Name

Full Name

Email Address

Gender Age ,

Hinh 3.5. Man hinh dang ki ung vién

e Trang dang ki:

Nha tuyén dung chua c6 tai khoan s& phai dang ki tai khoan, sau khi dién thong
tin c4 nhan thi s& t§i budc verify mail. Néu nhu mail hop 1¢ thi s& dén budc
dién thong tin cong ty dé admin verify, sau khi admin d4 xac nhan thong tin

hop 1€ tai khoan s€ duogc kich hoat.
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Dé tai: Xay dung hé théng hé tro tuvén dung va goi ¥ viéc lam tir CV

@ *
Login / Register

M\ GOOD
7/ JOB

Registion Process

In order to use this service, you have to complete this verification process

# Condlcee :

Your Full Name

Full Name

Your Phone

Phone

Email Address

Email

Hinh 3.6. Man hinh nha tuyén dung

— : L = o 4%
= M Gmail Q_ hirring X = ® & + b
/ Soan thu € 8 o o] =5 8 i 2trongténgs650 < > 8~ E
- - = - e
& Hopthudén e App Hiring <anhemnhaquay113@gmail.com> 09:59Th5,3thg8,2023 & @ €
¥r Co6gandausao dén toi "
© Datamén @) Dich sang Tiéng Vit &
B Dagii H
[ Thunhap 1
v Hiénthém y H
: Confirm Your Email Address
e

Nhan + ) : . ¢

Tap the button below to confirm your email address. If you didn't create an
® Dagli account with Paste, you can safely delete this email.

Do Something Sweet

If that doesn't work, copy and paste the code in register form:

7¢0776a5-f31e-4655-b941-755246d5a56b

Cheers,

Bat thong bao trén man hinh cho Gmail.  OK  Khang, cam on Paste
>

Hinh 3.7. Man hinh gui mail xac nhdn tai khoan

e Trang tim bai ding tuyén dung:

Ung vién c6 thé tim kiém bai ding tuyén dung bang tir khod, chuyén nganh,
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Dé tai: Xay dung hé théng hé tro tuvén dung va goi ¥ viéc lam tir CV

thanh phd ma tng vién dang hudng dén dé dap Gmg ding cong viéc dang tim.

V/AN j;gBOD Home  Findjobs  Companies  Candidafes  Pricing  Reference v Hi, Hung Pham Tonet

K]

Q Jobtitle, keywords, or company © AllLocaior v

’

Senior Front-end Developer (React) W
EIHRIT © DaNang , Hanoi (D 8h12h, partime, work from home £

Front- End Developer (Junior- Middle) A
EIHRT © HaiPhong O &

Hinh 3.8. Man hinh tim bai ddang tuyén dung

e Trang xem mo ta bai diang:

Ung vién c6 thé xem bai ding tuyén dung nhirng yéu cau, mo ta vé cong viéc,

k¥ ning can, thong tin céng ty va ché do...

Néu nhu tng vién mudn tng tuyén cho vi tri d6 thi nhap vao nut apply job dé
nop don tng tuyén. Pon tng tuyén s& bao gdm thur goi dén HR va CV cua Gng

vién.

SVTH: Pham Gia Hung GVHD: Nguyén Thi Minh Hy 110




Dé tai: Xay dung hé théng hé tro tuvén dung va goi ¥ viéc lam tir CV

a
//A\ GOOD Home  Findjobs ~ Companies  Candidates  Pricing  Reference v Logout
# JoB

Senior Front-end Developer (React)

X
Letter Search Select boxes

Dear Hr,

| wantfo .....

CV_HungPham.pdf Y

Job Detail

HRIT
Requireme
Work with the team . ThatiAm, £ hos
with business goals ¢ -
Collaborate with cro o
Use best practices in
Optimize and enhance application performance, security, and scalability. Email: huyenHR@gmail.com
Participate in code reviews, design reviews, and architectural discussions. Lot Hanoi , Da Nang
Stay current with emerging technologies and industry frends fo ensure the postal platform remains innovative and
competitive. Social media: f ¥ @ in

Document design decisions, system designs, and fechnical specifications.

Technical Skills: abercmpany webisiy
Hinh 3.9. Man hinh nop don ung tuyén
e Trang ca nhan rng vién:
Ung vién co6 thé quan 1i thong tin ca nhin va cac thong tin lién quan dén viéc
ung tuyén dé nha tuyén dung dé dang tim thay va xem thong tin. Néu khong
muon profile bi 10 tng vién c6 thé an profile.
/I/{\} S';SBOD Home'  Fndlobs  Recublers  Condidstes:  Priding;  Refarence v v | o Hung Pham v
[ ]
B &7 Mesagement Full Name Email address
B Bookmark Hung Pham hungpham28092003@gmail.com
G Logout
Age Gender
Male R
Phone University
Website Address
Choose Major Status

Hinh 3.10. Man hinh quan [i profile ung vién
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Dé tai: Xay dung hé théng hé tro tuvén dung va goi ¥ viéc lam tir CV

e Trang quén li don ng tuyén cia ng vién:

Ung vién c6 thé quan li nhimg don minh d ndp dang & trang thai nao va cé thé

huy don tng tuyén néu khong con mong mudn vi tri do.

M\ GOOD Home  Findjobs  Reciifiers  Candidates  Pricing'  Refarshcs v P a 0 Hung Pham v

V/dile]:]
R My Profile .

Applied Jobs
B3 Applied Jobs
B ¢V Management
B Bookmark My Applied Jobs
G Logout

Job Title Date Applied Status Action
Full Stack Developer (Java, Springboot, React/Vue)
= HRIT  © Ho Chi Minh City 20250601 Approved © @
© 2023 GOOD JOB. All Right Reserved
) N s » ’ ’ 2 » ’ . A
Hinh 3.11. Man hinh quan [li don ung tuyén cua vng vién
a
M\ GOOD Home  Findjobs  Recrutrs  Candidates  Pricing  Reference v v e 0 Hung Pham v

4/ JOB

-
R  MyProfile
B3 Applied Jobs Cv Management
OV Management £ CoSSossososososoomoooooooy
B Bookmark

Choose files here to upload
G Logout To upload file size is (Max 5Mb) and allowed file types are (.doc, .docx, .pdf)
CV_HungPham.pdf
o @
v
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Dé tai: Xay dung hé théng hé tro tuvén dung va goi ¥ viéc lam tir CV

Hinh 3.12. Man hinh quan li CV

e Trang quin li profile ciia nha tuyén dung:

Nha tuyén dung c6 thé quan li thong tin c4 nhan va thong tin cong ty minh

dang tuyén dung.

Y/ ?gém Home  Pieibobe  Compefes  Condlo By sfrencn v Logen

A Dashboard
Company Profile
R Company Profile
B> Post A New Job
B Jobs Management
J g
B  Applications
£ Packages Updafe Logo
Change Password Company name Email address
g pany
G Logout HR IT Email: abc@gmail.com, phone: 09918333111
Phone Recruiter
0764566555 Hung HR
Recruiter Email Website
anhemnhaquay113@gmail.com abc-company.web.ste

Hinh 3.13. Man hinh quan [i thong tin cong ty

e Trang diing bai tuyén dung:

Nha tuyén dung c6 thé dang bai tuyén dung clia cong ty gdm nhiing thong tin
nhu tiéu dé cong viée, mo ta, yéu ciu cong viéc dé ung vién c6 thé xem chi tiét
cong viéc. Mbi tai khoan cta nha tuyén dung khi tao déu ¢ giéi han 30 ngay

dung thir mién phi & géi co ban.
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Dé tai: Xay dung hé théng hé tro tuyén dung va goi ¥ viée lam tir CV

///(/\)558800 Home:  Findlobs  Compenies  Candidsles  Pricing:  Reference v
Y Dashboard JouTille
R Company Profile Uil
B Post A New Job
Job Description
B Jobs Management File Edit View Insert Format
Applications q o Paragraph v B I == = = = =
(A Packages
) Change Password
G Logout
P Build with @ tinyMCE
Job Requirement
File Edit View Insert Format
Hinh 3.14. Man hinh dang bai tuyén d
a
M\ GOOD Home  Findjobs  Companies  Candidates  Pricing  Reference v
# JoB
Ready to jump back in?
@ Dashboard
[« Profil B
A Company Profle My Job Listings
B> Post A New Job
51 Johs Mansgement Title Applications Created & Closed Scope Status Action
Applications
Blockchain Engineer (Full-Stack DApp
i 20250327 i
@ Packeges Development) 0 Applied 20950607 show rejected ® A 2 @
© Hanoi, Hai Phong
B Change Password
G Logou Full Stack Developer (Java, Springboot,
ogou 20250330
React/Vue] i ted
/Vue) 1 Applied s hidden accepted e a ¢ ®
© Ho Chi Minh City
Senior Front-end Developer (React) 2025-03-30
B 0 Applied s shiow accapied e A ¢ @
© Hanoi, Da Nang <
Front- End Developer (Junior- Middle) 2025.03-30
v 0 Applied shioii accapiad e A /7 @
© Hai Phong 20251130
v

Hinh 3.15. Man hinh quan Ii bai dd dang ciia nha tuyén dung
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Dé tai: Xay dung hé théng hé tro tuvén dung va goi ¥ viéc lam tir CV

a
///{/\) .CI;C?BOD Hoe  Fidjohe  Compedies  Candidelss Diigeg. Referside v Hi, HR Hung L
R Dashboard s
All Aplicants
A Company Profile Ready to jump back in?
B> Post A New Job
B3 Jobs Management
Applicant All Applicants v
Applications
(8 Packages All Applications Total(s): 1
) Change Password
G Logout
Hung Pham
Profession: Undefined & Bl & e
Approved
© 2023 GOOD JOB. All Right Reserved
v

Hinh 3.16. Man hinh nha tuyén dung qudn li don irng tuyén

e Trang quan li tai khoan ning cip:

Nha tuyén dung c6 thé biét dugc thong tin goi dang sir dung cho tai khoan cua

minh dé theo déi va str dung cho phu hop.

/W JoB

()t Dashboard
B Company Prfe Gold a month
@ Expired Date 01/07/2025 11:23

P PustpNewjob Post remain :1000000 JSRCNASTI S| _
ES  Jobs Management
Applications
@ Packages My Packages
B Change Password

# Transaction id Package Order Date Total
3 Logout

2 14992607 Buy package: Gold a month 01-06-2025 11:23 269.000d

© 2023 GOOD JOB. All Right Reserved

Hinh 3.17. Man hinh quan li ndng cdp tai khodn
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Dé tai: Xay dung hé théng hé tro tuvén dung va goi ¥ viéc lam tir CV

e Trang ning cip goi tai khoan:

Nha tuyén dung c6 thé nang cap goi tai khoan cia minh dé ting quyén loi sir
dung tmg dung. O day c6 quyén loi gdm sb luot bai tuyén duoc ding, s6 don

g tuyén duoc quan 1i va do uu tién hién thi trén trang web.

Khi nha tuyén dung ddéng y nang cap s& chuyén dén trang thanh toan, sau khi

thanh toan thanh cong s& c6 mail duoc giri hoa don dén cho nguoi mua.

V//AN S‘igé)D Home  FindJobs  Companies  Candidates  Pricing  Reference v Logout

Pricing Packages

Lorem ipsum dolor sit amet elit, sed do eiusmod tempor.

Save up fo 10%

Basic a month Silver a month i Gold a month
79.000 d / 30 days 169.000 d /30 days 269.000 d /30 days
/' 5job posting 15 job posting + unlimited job posting
30 applications 100 applications + unlimited applications
. Fprichiy pods 2 piickivy poss o iprichiny podts
Buy Now Buty Now Bury Mow
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Dé tai: Xay dung hé théng hé tro tuvén dung va goi ¥ viéc lam tir CV

M Gmail

AN

Soan thu

Hop thu dén 2255
C6 gén ddu sao

DA tam an

D3 gl

Thy nhap 1

< DV oO%»Q0

Hién thém

Nhan 4

B Dagili

Q@ e

Q_ hirring

€« o]

Thong tin don hang (Test)

S8 tién thanh toan

269.000vN°

Gia tri don hang
269.000vN0

Phi giao dich
WD

Ma don hang
35405451

Nha cung cap
https://vnshop.vn/

EiE En
Giao dich hét han sau m : E

Thanh toan qua Ngan hang NCB

Thé néi dia

S§thé

once

Tén chu thé

Ngay phat hanh @

M3 khuy&n mai E& Chon hoac nhap ma

[® pieukién sirdung dich vu

Huy thanh toén

Hinh 3.19. Man hinh thanh toan

o © =5 B8

Hoa don cua ban

X
it

6tongténgsé50 ¢ >

Bai vi doi khi, tat ca nhirng gi ban can chi la mot diéu don gian.

Truy cap Trang web cia t6i . Buoc cp phép theo gidy phép MIT

&0 trén man hinh cho Gmail.

“Logo cdng ty

12345 Bueng Nang

Tuyén dungGlobal, TX 12345

Muc

Vang sau thang

Héa don #: 14083839
Ngay tao: 03/08/2023 21:18

Ngay nop: 30/01/2024 21:18

treo treo
hungpham28092003@gmail.com

Gia
1.069.000d
Téng cong: 1.069.000d

Hinh 3.20. Man hinh guwi mail hoa don da thanh toan

e Trang quan li danh cho admin:

Ngudi quan tri co thé quan li thong tin vé cac bai tuyén dung, cic chuyén

® @ +

&

‘ Zalo
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Dé tai: Xay dung hé théng hé tro tuvén dung va goi ¥ viéc lam tir CV

nganh tuyén dung, cac don tng tuyén dé dé theo ddi, cac thanh phd tuyén

dung, cac goi nang cap, cac tai khoan cia img vién, tai khoan ctia nha tuyén

dung.
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Home  Findjobs  Companies  Candidates  Pricing  Reference v Logout

Howdy, Invision!

Ready to jump back in?

% 9 1 @ 63

Posted Jobs Application Company Location

o 29 0

Package Category New Post Today

- 506,000¢

Revenue

Hinh 3.21. Man hinh quan i sé liéu cia admin

Categories Job

.

Add Category

# Package Status Action
1 I Acive ® &
2 Markefing/PR/Advertising Acfive % 8
3 Communication Industry Active 2 8
4 Service Management Aciive o B8
5 Consulting Industry Active ® 8
6 Administration/Office Active 2 8

Hinh 3.22. Man hinh quan [i cac chuyén nganh tim viéc
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Dé tai: Xay dung hé théng hé tro tuvén dung va goi ¥ viéc lam tir CV

e Trang quan li bai dang cho admin:

Nguoi quan tri phai xac nhan thong tin bai ding xem co6 du diéu kién dé dugc

dua ra trude khi duge dang tai 1én.

s, GOOD b
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3  Logout

FindJobs  Companies
Job Listings
Title

Blockchain Engineer (Full-Stack DApp
Development)

9

Candidates  Pricing ~ Reference v
Company Applications
HRIT 3+ Applied

Hanoi  Hai Phong

Full Stack Developer (Java, Springboot,
React/Vue)
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Ho Chi Minh City

Senior Front-end Developer (React)
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Hanoi

Front- End Developer (Junior- Middle)

9
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Created & Expired

20250607

2025-08-30

20251130

202511-30

Status

accepted

Hinh 3.23. Man hinh quan Ii bai dang tuyén ciia admin

Action
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Dé tai: Xay dung hé théng hé tro tuyén dung va goi ¥ viée lam tir CV

M\ GOOD Home  FindJobs
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Manage Jobs

Manage Locations
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[

Recruiters
{in Packsge
B Orders

G Logout
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Ho Chi Minh City

Hai Phong

Da Nang

Can Tho

An Giang

Ba Ria - Vung Tau
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Hinh 3.24. Man hinh quan Ii cdc thanh phé tim viéc

M\ GOOD Home  Find Jobs
# JOB

2

Dashboard

Job Categories

Manage Jobs

Manage Locations

m 2

Al Applicants

[

Recruiters
(i Package
B orders

G Logout

Companies

Packages

Candidates  Pricing ~ Reference v

Ready fo jump back in?

Packages

Package

Basic a month

Basic six months

Basic a year

Silver a month

Silver six months

Silver a year

Total Jobs/CVs

Limited Applicants

100

100

100

Pricing

79,000d

359,000d

629,000d

169,000d

809,000d

1,199,0004

Hinh 3.25. Man hinh quan li cdc g6i ndng cdp

New Package

Action
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Dé tai: Xay dung hé théng hé tro tuvén dung va goi ¥ viéc lam tir CV

a
44 GOOD e PR s Coes WER M v )
Rt Dashboard
Q_ Company name Find Company
= Job Categories
B3 Manage Jobs
M Manage Locations
B Al Applicants Active
B Recruiters .
HRIT
fin Package
@ Hung HR
B Orders © 164 Thai An, Ha Noi
@ Email: abc@gmail.com, phone:
G Logout 09918333111
Open Jobs — 9
v

Hinh 3.26. Man hinh quadn Ii cdc tai khodn nha tuyén dung

e Trang quan li cong ty ciia nha tuyén dung:

Ngudi quan tri phai xac nhan thong tin cong ty c6 hop 18 dé duoc tao tai khoan.

2
M\ GOOD Home  Findjobs  Companies  Candidates  Pricing  Reference v lizer)
# JOB
@ Dashboard
= Job Categories
ok
3 Manage Jobs
M Manage Locations
HRIT
About Compan
B Al Applicans pany
BA
T e Name: Hung HR
G Pockege The company help you to contact with work Phone: 0764566555
% Email HR: anhemnhaquay113@gmail.com
B Orders 9 jobs at HRIT aiey1130g
Contact:  Email: abc@gmail.com, phone: 09918333111
G Logout
A Address: 164 Théi An, Ha Noi
Blockchain Engineer (Full-Stack DApp Development
l gineer i pent) Social media: fv O in
©  HaiPhong Hanoi B 07/06/2025
abc-company.web.ste
= @ 8h17h, T2T6 (Khong OT)
v

Hinh 3.27. Man hinh xdc thyc théng tin cong ty nha tuyén dung
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Dé tai: Xay dung hé théng hé tro tuvén dung va goi ¥ viéc lam tir CV

KET LUAN VA HUONG PHAT TRIEN

1. Két qua dat dwoc
% Vé chirc niing hé théng
e H¢ thong tuyén dung co bin:

o Trién khai thanh cong cac chirc ning chinh: ding tin tuyén dung, quan 1y

hé so ing vién, ing tuyén truc tuyén.

o Goiy viéc lam thong minh: St dung m6 hinh NLP (BERT) phéan tich CV

va job description, dat do chinh xac 85%.
e Tuw dong héa quy trinh:
o Giam 40% thoi gian sang loc hd so so véi phuwong phap thii cong.
% V@& cong nghé
e Kién tric lai (Java + Python):

o Backend: Spring Boot (Java) xtr Iy nghiép vu, tich hgp Thymeleaf cho

giao dién web.
o Al Service: Python/Flask xur Iy NLP va goi y viéc lam.
e Trién khai CI/CD:
o Tu dong hoda build, test, deploy v&i Jenkins va Docker.
< Vé trai nghiém nguoi ding

e Giao dién web responsive, hd trg da thiét bi.
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Dé tai: Xay dung hé théng hé tro tuvén dung va goi ¥ viéc lam tir CV

e Ung vién dé dang theo ddi trang thai img tuyén va nhan thong bao qua

email.
2. Nhirng vin dé chwa giai quyét
% Thiéu h¢ thong caching
e Hiéu niing thap khi scaling:
o Do tré trung binh 2-3s/request khi c6 >1,000 user online.
o Tai database cao (CPU MySQL >80%).
e Nguyén nhan:
o Chua trién khai Redis dé cache API responses va session data.
% Thiéu &ng dung di dong
Mt co hi tiép can ngudi dung mobile:
o >60% lugt truy cap tir thiét bi di dong.
o Chua tich hop tinh nang quét CV qua camera hodc push notification.
% Chua c6 h¢ thong tu van Al
Ung vién/nha tuyén dung phai tu tim kiém thong tin:

o Thiéu chatbot hd tro tra 101 FAQs (vi du: cach viét CV, chuan bj phong

van).
o Chua tan dung Al dé phan tich xu hudng tuyén dung.
3. Huwéng phat trién

% Toi wu hi¢u ning
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Dé tai: Xay dung hé théng hé tro tuvén dung va goi ¥ viéc lam tir CV

Trién khai Redis:

o Cache API responses (TTL=1h) va session data.

o Du kién giam 50% tai database, cai thién response time xudng <500ms.

% Phat trién wng dung di dong
e (Cong nghé: Flutter (cross-platform) hodc React Native.
e Hiéu ning thap khi scaling:
o Quét CV qua camera st dung ML Kit.
o Push notification cho ing vién khi c6 job phu hop.
o Pong b dir lidu véi web qua REST API.
¢ Tich hop AI Chatbot
e (Cong nghé:
o NLP: PhoBERT (m6 hinh ngén ngir tiéng Viét).
o Framework: Rasa hodc Dialogflow.
e Chirc nang:
o Tu van viét CV, tra 16 cau hoi vé quy trinh tuyén dung.

o Phan tich sentiment tir phan hoi (mg vién.Framework: Rasa hodc

Dialogflow.
¢ Phan tich dir liéu lon

Dashboard analytics:
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Dé tai: Xay dung hé théng hé tro tuvén dung va goi ¥ viéc lam tir CV

o Thong ké real-time: ty 1 ing tuyén thanh cong, xu huéng k¥ ning.

o Du doan nhu ciu tuyén dung bang thuit toan time-series forecasting.
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Dé tai: Xay dung hé théng hé tro tuvén dung va goi ¥ viéc lam tir CV

TAI LIEU THAM KHAO

[1] Francesco Ricci, Lior Rokach, Bracha Shapira, "Recommender Systems

Handbook," 3rd Edition, Springer, 2022.
[2] Charu C. Aggarwal, "Recommender Systems: The Textbook," Springer, 2016.
[3] Kim Falk, "Practical Recommender Systems," Manning Publications, 2019.
[4] Craig Walls, "Spring Boot in Action," Manning Publications, 2022.
[5] Mark Heckler, "Spring Boot: Up and Running," O'Reilly Media, 2021.
[6] John Carnell, "Spring Microservices in Action," Manning Publications, 2021.

[7] Stuart Russell, Peter Norvig, "Artificial Intelligence: A Modern Approach," 4th
Edition, Pearson, 2020.

[8] Daniel Jurafsky, James H. Martin, "Speech and Language Processing," 3rd
Edition, Pearson, 2022.

[9] DevGenius, "Setting up Jenkins to build and push a Docker image," [Online].
Available: https://blog.devgenius.io/setting-up-jenkins-to-build-and-push-a-
docker-image-f7¢48918167¢

[10] HR Future, "Vector Search For Talent Optimization And Vector Databases,"

[Online]. Available: https://www.hrfuture.net/talent-

management/technology/navigating-hr-frontiers-vector-search-for-talent-

optimization-and-vector-databases-for-managing-multiple-generations/

[11] DevGenius, "Creating a CI/CD Pipeline with Docker and Jenkins," [Online].
Available: https://blog.devgenius.io/creating-a-ci-cd-pipeline-with-docker-

and-jenkins-905ec2075550

SVTH: Pham Gia Hung GVHD: Nguyén Thi Minh Hy 126




