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TOM TAT

Tén dé tai: JobSwipe - Ung dung Al trong hé théng tim viéc
Sinh vién thuc hién: Huynh Hai Pang

S6 thé SV: 102210341

Lop: 21TCLC_NHAT 1

Dy 4n JobSwipe 13 tmg dung di dong két ndi nha tuyén dung va ngudi tim viéc qua co
ché vuét kiéu tng dung Tinder giup don gian hoéa quy trinh tuyén dung va ting trai
nghiém ngudi dung. Giao dién dugc xiy dung bang Flutter, backend dung Spring Boot,
ap dung kién trac RESTful API va trién khai trén AWS dé dam bao tinh 6n dinh, bao
mat va dé mo rong.

Nguoi dung co thé tao, chinh stra hodc quét CV tu file PDF, h¢ théng s€ tu dong trich
xuét thong tin nhu k¥ ning, hoc van, kinh nghiém dé dién vao ho so. Khi hai bén cing
quan tAm, tinh ning chat tryc tiép dugc mo, rat ngin qua trinh trao ddi thong tin tuyén
dung.

Diém ndi bat ctia hé théng 1a mé hinh dé& xuit thong minh. Thay vi dung thuit toan
truyén thong, JobSwipe mg dung vector embedding va luu trit trén ChromaDB. Mdi
ngudi dung va cong ty déu c6 vector riéng, duoc diéu chinh lién tyc thong qua ma tran
c4 nhan hoa dua trén feedback (swipe phai/trai). Co ché nay giup hé thong hiéu rd hon
vé so thich thyc té cia ngudi dung va tir d6 dé xuét cac cong viéc phu hop nhit. Pong
thoi, phia cong ty ciing c6 thé nhan duoc dé xuit vé cac ing vién tiém ning, giup ting
hiéu qua két ndi hai chiéu trong qua trinh tuyén dung.

JobSwipe 12 mot dy an doc 1ap hoan chinh tir thiét ké, lap trinh dén trién khai, tich hop
Al recommendation va van hanh Cloud. Pay khong chi 14 san pham thir nghiém ma con

1a nén tang viing chic cho cac hé thong tuyén dung thong minh trong twong lai.



PAI HQC PA NANG CONG HOA XA HOI CHU NGHIA VIET NAM
TRUONG PAI HQC BACH KHOA Poc lap - Tw do - Hanh phiic
KHOA CONG NGHE THONG TIN

NHIEM VU PO AN TOT NGHIEP

Ho tén sinh vién: Huynh Hai Bang S thé sinh vién: 102210341
Lop: 21TCLC NHAT 1 Khoa: Cong Ngh¢ Thong Tin
Nganh: Cong nghé thong tin (Chat lugng cao - tiéng Nhat)

1. Tén dé tai do an: Ung dung Al trong hé thong tim viéc.

2. Pé tdi thudc dién: O C6 ky két théa thudn sé hitu tri tué doi voi két qua thyc hién
3. Cdc s6 liéu va dir liéu ban dau:

4. Néi dung cdc phan thuyét minh va tinh todn:

CHUONG 1: CO SO LY THUYET

CHUONG 2: PHAN TIiCH VA THIET KE HE THONG
CHUONG 3: PHAT TRIEN HE THONG.

CHUONG 4: TRIEN KHAI HE THONG VA KET QUA

5.

6.
7.
8.

Cdc bdn vé, do thi (ghi ré cdc logi va kich thudc ban vé):

So d6 quan hé

Biéu d6 tuan tu

So d6 use-case
Ho tén nguwoi hwéng dan: ThS. Mai Vin Ha
Ngay giao nhiém vu doé an:  06/2025
Ngay hoan thanh do dn: 06/2025

Pa Nang, ngay ... thang 06 nam 2025

Truéng Bo mon Ngudi hwéng din

PGS.TS, Nguyén Tan Khéi ThS. Mai Vin Ha



LOINOI PAU

Dé tai “JobSwipe — Ung dung Al trong hé thong tim viéc” 1a két qua cta qua trinh hoc
tap, rén luyén va tich lity kinh nghiém trong sudt thoi gian theo hoc tai Khoa Cong nghé
Thong tin — Trudng Dai hoc Bach khoa — Pai hoc Pa Ning. Pay ciing 1a d¢é tai do an t6t
nghiép, mang y nghia quan trong trong viéc danh dau budc trudong thanh vé cé kién thirc
chuyén mén 14n tu duy hé théng.

Xin tran trong giri 101 cam on dén Ban Giam hiéu Nha trudng, quy thay ¢ trong Khoa
Cong nghé¢ Thong tin da tao diéu kién hoc tap, trang bi nén tang kién thic viing chac va
truyén cam htng sudt qua trinh hoc dai hoc.

Trong qua trinh thyc hién dé tai dé co thé hoan thanh t6t, em xin bay to long biét on sau
sic dén thiy Mai Vin Ha, ngudi di tan tinh hudng dan, ludn theo st tién d6 va sin sang
dua ra nhitng gdp ¥ quy bau trong sudt qua trinh thuc hién dé tai. Sy hd trg cua thay 1a
yéu t6 quan trong gitp em vuot qua nhitng kho khan, hoan thién san pham mot cach
hiéu qua va thyc té hon.

Mic du da c¢b gang nghién ctru va phat trién dé tai voi tinh than trach nhiém cao nhat,
nhung do han ché vé thoi gian, kinh nghiém va kién thtrc, chic chan dé tai khong tranh
khoi nhitng thiéu s6t nhat dinh. Kinh mong nhin duoc nhing ¥ kién dong gop tir quy

thay ¢ va cac ban sinh vién dé ¢ thé hoan thién hon trong twong lai.

Cudi cing em xin kinh chic quy thdy ¢6 manh khoe, thanh dat, binh an va hanh phuc.
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LOI CAM DOAN

Em xin cam doan:

1. Nhitng nd1 dung trong bao cdo nay la do em tu thyc hién dudi sy huéng dan truc
tiép cua giang vién hudng dan ThS. Mai Van Ha.

2. Cac s6 liéu str dung trong bao céo c6 ngudn goc 1d rang. Cac két qua nghién ciru
trong bdo cado do em tu tim hiéu, phan tich mot cach trung thuc, khach quan, cam
doan vé liém chinh hoc thuét.

3. Néu co nhiing sao chép khong hop 1¢ vi pham quy ché dao tao, vi pham liém chinh

hoc thuat, em xin chiu hoan toan trach nhiém.

Pa Nang, ngay...thang 06 nam 2025

Ho va tén sinh vién

(Ky va ghi r0 ho tén)

Huynh Hai Bang
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Ung dung Al trong hé thong tim viéc

DANH SACH CAC Ki HIEU, CHU VIET TAT

So thir tw | Tir viét tat M5 ta
1 ACID Atomicity, Consistency, Isolation, Durability
2 Al Artificial Intelligence
3 AOT Ahead-of-Time
4 API Application Programming Interface
5 AWS Amazon Web Services
6 BRIN Block Range Index
7 CDN Content Delivery Network
8 CLI Command Line Interface
9 CSDL Co s¢ dir liéu (Database)

10 DR Disaster Recovery

11 EC2 Elastic Compute Cloud

12 GIN Generalized Inverted Index

13 GiST Generalized Search Tree

14 HPC High-Performance Computing
15 HTTP Hypertext Transfer Protocol
16 JT Just-in-Time

17 JSON JavaScript Object Notation

18 JVM Java Virtual Machine

19 JWT JSON Web Token

20 MVC Model-View-Controller

21 MVVM Model-View-ViewModel

22 RBAC Role-Based Access Control
23 REST Representational State Transfer
24 S3 Simple Storage Service

25 Ul User Interface

26 URL Uniform Resource Locator

27 UX User Experience

28 VPC Virtual Private Cloud

29 WAL Write-Ahead Logging

SVTH: Huynh Hai Dang GVHD: ThS. Mai Van Ha Trang 6




Ung dung Al trong hé thong tim viéc

CHUONG 1: CO SO LY THUYET VA CONG CU SU DUNG

1.1 Kién thirc co ban
1.1.1 RESTful API

A Deep Look into
RESTful APls

==

Hinh 1.1: Tong quan RESTful API
RESTful API (Representational State Transfer Application Programming Interface) 1a

mét kién tric phé bién dung dé xay dung cac dich vy web. N6 hoat dong dua trén giao
thite HTTP, cung cip giao dién nhat quan dé trao doi dit lidu gitra client (tng dung web,
di dong) va server.
Trong du an nay, RESTful API dong vai trd cau ndi giira cac thanh phan frontend va
backend. N6 dinh nghia cac endpoint rd rang cho phép client giri yéu cau va nhan phan
hoi tir server theo cach ¢6 cau trac, d& hiéu.
RESTful API str dung cac phuong thirc HTTP tiéu chuan:

— GET: Lay thong tin tai nguyén

— POST: Tao moi tai nguyén

— PUT: Cap nhat toan bg tai nguyén

— PATCH: Cap nhat mot phan tai nguyén

— DELETE: X6a tai nguyén
Céc tai nguyén duoc dinh danh bang URI, vi du:

— GET /api/vl/users: liy danh sach ngudi ding

— GET /api/v1/users/123: 1iy thong tin ngudi dung ¢ ID 123

— POST /api/v1/users: tao nguoi dung maéi

— PUT /api/v1/users/123: cap nhat toan b thong tin nguoi ding

— PATCH /api/v1/users/123: cap nhat mot phan (vi dyu: email)

— DELETE /api/v1/users/123: x6a nguoi dung
SVTH: Huynh Hai Pang GVHD: ThS. Mai Van Ha Trang 7



Ung dung Al trong hé thong tim viéc

Dit liéu thudng duogc trao ddi dudi dang JSON do tinh don gian, d& phan tich va dugc
hd tro rong rai.
Loi ich caa RESTful API:
— Pon gian, d& sir dung: dya trén HTTP va dinh dang ph6 bién nhu JSON.
— MO rong tét: dé bd sung tinh ning moi.
— Tinh doc lap cao: client va server phat trién tach biét.
— Bao mat tot: hd trg cac co ché xac thuc nhu JWT.
Viéc ap dung RESTful API gitip hé thong linh hoat, dé béo tri, ddng thoi dam bao kha

nang tich hop va mé rong trong tuong lai.

1.1.2 JSON Web Token (JWT)

Header

Payload
—
—

TEEEm—
Signature

JSON Web Token

Hinh 1.2: Téng quan JSON Web Token
JSON Web Token (JWT) 1a tiéu chuan mg (RFC 7519) dung dé truyén thong tin an toan
giita client va server dudi dang JSON. JWT gdm ba phén, phan tich bang diu cham (.):

Header: Xac dinh loai token va thuat toan ky.

Vi du: {
"alg": "HS256",
thp!l: "JWTH

b

Payload: Phan payload chura cac claims (thong tin vé doi tugng). Céc claims co thé 1a
registered, public, hodc private.
Vi du: {
"sub": "77f4ea91-ec36-43bb-a8e2-0e00dc7893bb ",

SVTH: Huynh Hai Pang GVHD: ThS. Mai Van Ha Trang 8



Ung dung Al trong hé thong tim viéc

"name": "ptvinh203",
"iat": 1516239022

b
Signature: Ky phan header va payload bang secret key (HMAC) hoic cip khoa cong

khai/riéng tur (RSA/ECDSA) dé dam bao tinh toan ven va xac thuc.
Quy trinh str dung trong du an:
— Sau khi ddng nhap, server tao JWT chira ID va vai trd ctia ngudi dung, roi tra vé
client.
— Client luu token (local storage/cookie) va gti kém theo mdi yéu cau.
— Server kiém tra chit ky va cac claim dé x4c thuc va phan quyén trudce khi xir 1y.
Loi ich:
— Bao mat: Chit ky s6 ngin gia mao va dam bao dir liéu khong bi stra d6i.
— Stateless: Server khong can luu trit phién, giam tai va dé mo rong.
— Di dong: Token c6 thé truyén qua header HTTP hodc nhiéu co ché khac, tuong
thich da nén tang.
Viéc ap dung JWT gitip hé thong an toan hon, linh hoat khi mé rong va giam phu thudc

vao quan ly phién luu trir phia server.
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Ung dung Al trong hé thong tim viéc

1.1.3 Java

java

Hinh 1.3: Logo ctuia ngobn ngir 1ap trinh Java
Java 1a ngon ngit huéng dbi twong manh mé véi triét Iy “Write Once, Run Anywhere”
nho Java Virtual Machine (JVM), duoc ua chudng trong phat trién tng dung doanh
nghi¢p quy mo 16n.
Hé sinh thai Spring phong pha hd trg phat trién nhanh chéng va chuyén nghiép, cung
cap:
— Tu dong cu hinh théng minh: Thiét l4p sdn cac thanh phan theo quy udc, dong
thoi cho phép tuy chinh linh hoat.
— Quan Iy phu thudc hiéu qua: Tu dong giai quyét va tdi vu phién ban thu vién,
giam xung dot.
— Xay dung RESTful API: H{ trg day da HTTP, xtr Iy request/response linh hoat,
tich hop validation va JSON serialization.
— Hé sinh thai phong phu: Két hop lién mach véi Spring Data, Spring Security,
Spring Cloud cho tng dung phan tan.
— Bao mat da 16p: Ap dung Spring Security vé6i xac thuc, phan quyén, mi hoa va
chéng tan cong web.
Uu diém chinh cta Java va Spring Boot trong du an:
— Tinh an toan: Hé thong kiéu tinh phat hién 16i sém.
— Tinh 6n dinh va mé rong: Mo hinh kién trac 1o rang, dé bao tri.
— Hiéu suat cao: JVM t6i wu runtime; Spring Boot t6i gian ciu hinh.
— Phat trién nhanh: Cac cong cu va thu vién hd tro déc luc, rat ngén thoi gian dua

san pham vao van hanh.
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1.1.4 Java Spring Boot

' spring

Boot

Hinh 1.4: Logo cua framwork Java Spring Boot
Java Spring Boot 1 framework ma ngudn mé x4y dung trén Spring, gitup don gian hoa
phat trién ung dung Java, ddc biét 1a web, nh¢ auto-configuration va tich hop san nhiéu
tinh nang:
— Auto-configuration: Ty cdu hinh cac thanh phan theo thu vién c6 trong classpath,
giam ma boilerplate va cau hinh XML.
— Embedded Servers: Nhiing Tomcat/Jetty/Undertow, trién khai dé dang ma khong
can cai may chii riéng.
— Spring Data: Hd trg truy vén va thao tic voi co so dir liéu SQL (MySQL,
PostgreSQL...) va NoSQL (MongoDB, Cassandra...).
— Spring Security: Bao mat img dung vé6i xac thue, phan quyén va chong tin cong.
— Actuator: Cung cp cac endpoint dé giam sat va quan 1y Gng dung.
— CLI: Tao va chay nhanh tmg dung qua dong 1énh ma khong cdn ma miu.
Ung dung trong dw an:
— Xay RESTful API giao tiép véi client.
— Kétnbi PostgreSQL luu trir dir 1i€u, Redis xir 1y cache va session.
— Trién khai xac thuc, ay quyén qua JWT.
— Giam sat hé thong bang Actuator.
Nho Spring Boot, viéc phat trién, cdu hinh va trién khai web service tré nén nhanh

chong, 6n dinh va d& mo rong, giup tap trung vao logic nghiép vu cbt 15i.
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1.1.5 Téng quan vé ngéon ngit Dart va Flutter Framwork
1.1.5.1 Dart

M Dart

Hinh 1.5: Logo ctuia ngobn ngir 1ap trinh Dart

Dart 13 mot ngdn ngir 1ap trinh da ning, hudng ddi twong duoc phat trién boi Google.

Ban dau dugc thiét ké dé thay thé JavaScript nhu ngdn ngit 1ap trinh web chinh, Dart d

phat trién thanh mot ngdn ngir linh hoat dugc sir dung chit yéu trong phét trién Gmg dung

di dong thong qua framework Flutter.

Cac dac diém noi bat cua Dart:

Cu phap 10 rang va dé hoc: Dart c6 cti phap twong tu véi C++ va Java, gitip cac
1ap trinh vién dé dang tiép cin. Ngon ngit nay cung cip cac tinh ning hién dai
nhu null safety, async/await va collection literals.

Hb trg AOT va JIT compilation: Dart ¢ thé duoc bién dich trude (AOT) dé tao
ma may native hiéu suat cao, hodc bién dich ngay luc chay (JIT) dé hd tro hot
reload trong qua trinh phat trién.

Garbage Collection tu dong: Dart tuy dong quan ly bo nhé thong qua garbage
collection, gitp lap trinh vién tap trung vao logic iing dung ma khong phai lo
lang vé viéc quan 1y bd nhé tha cong.

Type System manh mé: Hé théng kiéu dit liéu cua Dart vira linh hoat vira an
toan, ho tro cé static typing va type inference, giup phat hién 15i sém trong qua
trinh phat trién.

HO tro lap trinh bat déng bo: Dart cung cap cac cong cu manh mé dé xu 1y cac
tac vu bat ddng bo thong qua Future va Stream, két hop v6i async/await syntax
dé code d& doc va béo tri.

Ecosystem phong pht: Pub.dev - kho package chinh thtrc ctia Dart - cung cip

hang nghin package va plugin c6 sin, gilip ting toc qua trinh phat trién.
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Ung dung chinh ciia Dart:

Phat trién Gmg dung di dong: Két hop véi Flutter framework, Dart 1 cong cu
chinh dé xay dung Gmg dung di dong da nén tang véi hiéu suét cao va giao dién
nguoi dung dep.

Phat trién web: Dart c6 thé dugc bién dich sang JavaScript dé chay trén trinh
duyét, cho phép xay dung tng dung web dong véi AngularDart hoac cac
framework khac.

Ung dung may chu: Dart c6 thé dugc str dung dé viét cac tmg dung may chu va
microservices thong qua frameworks nhu Aqueduct va Angel.

Flutter

g Flutter

Hinh 1.6: Logo cua Framework Flutter

Flutter 1a framework phét trién tmg dung di dong da nén tang do Google phat trién.

Framework nay cho phép 1ap trinh vién tao ra cac ing dung chit luong cao cho iOS va

Android tir mdt codebase duy nhat sir dung ngon ngir Dart.

Cac dic diém noi bat cia Flutter:

Hot Reload: Cho phép xem thay d6i ngay lap tirc trong qua trinh phat trién ma
khong can build lai tng dung, gitp ting tbc qua trinh phat trién va debugging.
Widget tiy chinh: Flutter sir dung hé théng widget phong phu va linh hoat, cho
phép tao giao dién nguoi ding phirc tap voi hiéu suat cao va kha nang tity chinh
khong gidi han.

Hiéu ning cao: Ung dung Flutter dugc bién dich thanh ma méy native, cho
phép chay muot ma véi toc do 60fps trén ca hai nén tang iOS va Android.
Material Design va Cupertino: Framework cung cip sin cac widget theo thiét
ké Material (Android) va Cupertino (i0S), gitip tao giao dién phu hop véi timg

nén tang.
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Kién tric ciia Flutter:
—  Framework Layer: Chtra cac widget va cong cu cap cao dé xay dung Gmg dung.
— Engine Layer: Xtr Iy rendering, animations, va twong tac voi platform-specific
APIs.
—  Platform Layer: Tuong tac truc tiép voi hé didu hanh va cac tinh ning native.
U'u diém ciia Flutter trong phat trién ng dung:
—  Giam thoi gian va chi phi phat trién: Mot codebase duy nhat cho nhiéu nén
tang.
—  Cong dong 16n manh: Nhiéu package va plugin c6 san trén pub.dev.
—  Tuong thich nguoc tot: Cac tmg dung Flutter c6 thé chay trén cac phién ban
10S va Android cii.
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1.1.6 Téng quan vé Python

Hinh 1.7: Logo ctia ngoén ngtr 1ap trinh Python
Python 14 ngon ngir da nang, ma ngudén md, phat trién tir 1991, sir dung rong rii trong
khoa hoc dir liéu, Al va phat trién web.
bac trung chinh:
— C phéap don gian, d& doc: Gitap viét va bao tri ma hiéu qua.
— Panén tang: Chay muot trén Windows, Linux, macOS...
— Thu vién phong pht: NumPy, Pandas, Matplotlib, Scikit-learn... hd tro xir Iy va
phan tich dir li¢u.
— Tuong tac da ngdn ngir: Két hop véi C/C++/Java dé tai stir dung ma va thu vién.
— Pa md hinh lap trinh: Hudng ddi twong, ham, thi tyc.
— Hb trg AI/ML: TensorFlow, Keras, PyTorch...
Nho tinh linh hoat va h¢ sinh thai manh, Python 1a Iya chon hang dau cho nghién ctru

dir 1i€u, tri tu¢ nhan tao va phat trién ung dung.
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1.1.7 Téng quan vé Flask framework

Flask 1 loai framework web phd bién duogc viét bang trinh 14p ngén ngit Python. Cong

nghé thudng duoc sit dung dé xdy dung trang web tir nhirng ng dung don gian dén

nhirng hé théng phtc tap hon.

RESTful APIs with Flask

\EA
JSON data
exchange

V) (6 ]
® b6 )
Secure
authentication

Create
scalable APIs

2

Hinh 1.8: Téng quan vé Flask framework

Flask Framework s& hitu mot sb tinh ning quan trong ma nha phat trién thuong sir dung

dé xay dung hiéu tmg web. Dudi ddy 1a mot sb tinh ning chinh cua Flask:

Nhe va d& sir dung: Cong nghé cé cau trac nhe nhang va ma ngudn dé doc, gitp
ngudi phat trién dé dang tiép can va tiry chinh theo nhu cau cu thé cua ho.
Dinh tuyén linh hoat: Flask cung cip co ché hoat dong dinh tuyén, cho phép
ngudi phat trién xac dinh cac mau URL va phan bd chung cho cac ham xu 1y
tuong tng. Diéu nay giup quan Iy va xir 1y yéu cau HTTP mét cach hiéu qua.
Cong cu mau: Flask tich hop Jinja2, ddy 1a mot loai trinh bién dich miu manh
mé cho phép tao ra cac giao di€n nguoi dung.

Puoc mo rong rong rai: Mac du mang dac diém rat gon nhung Flask van c6 kha
nang mé rong manh me thong qua viéc st dung cac tién ich va thu vién cia cong
ddng. Ngudi dung co thé phan tich cac tinh ning nhu xac thue, ding nhap, diéu
hudng, co s& dit liéu twong tac va nhiéu tinh ning khac.

May chu phat trién tich hop: Flask cung cap may chu phat trién hop dong, giup
ngudi phat trién d& dang kiém tra va phat trién img dung ma khong can ciu hinh
bd sung.

Guri yéu cau RESTful: Flask hd trg xay dung API va cac tmg dung RESTful

theo cach hoat dong va hi€u qua.

SVTH: Huynh Hai Dang GVHD: ThS. Mai Van Ha Trang 16



Ung dung Al trong hé thong tim viéc

1.1.8 Téng quan vé hé qudn tri co sé dir ligu MySQOL

Postare SOl

Hinh 1.9: Logo cta h¢ quan tri co s¢ dir liéu PostgreSQL

PostgreSQL 1a h¢ quan tri CSDL quan hé ma nguén md, ndi bat vé do 6n dinh, tinh
nang va kha nang mo rong.
Piic diém chinh:

— ACID: Bao dam tinh nguyén tir, nhat quan, c6 1ap va bén viing.

— Kiéu dit liéu da dang: Ho trg JSON, XML, hstore, dia Iy...

— Mo rong: Table inheritance, partitioning, custom data types.

— Hiéu suét cao: Parallel query, index-only scans, query planner ti vu.
Tinh nang ning cao:

— Stored Procedures/Functions: PL/pgSQL, PL/Python, PL/Perl...

— Advanced Indexing: B-tree, GIN, GiST, BRIN...

— Materialized Views: Luu két qua truy van dé ting tc.

— Full-text Search: Tim kiém vin ban da ngon ngi.
Bdo mat va tin cay:

— RBAC: Phan quyén chi tiét.

— SSL/TLS: Két néi ma hoa.

— WAL: Write-Ahead Logging dam bao phuc hoi.
PostgreSQL phu hop cho tng dung doanh nghiép yéu cau cao vé do tin cdy, tinh ning

va kha nang m& rong.
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1.1.9 Téng quan vé Mé hinh MVC
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Hinh 1.10: M6 hinh MVC
MVC (Model-View-Controller) chia tmg dung thanh ba thanh phn riéng biét:
— Model: Quan ly dir lidu va logic nghiép vu. Vi du: ddi twong “Céng viéc” véi
phuong thirc thém, stra, x0a.
— View: Hién thi giao dién va nhan tuong tac ngudi dung, 1y dit liéu tir Model.
— Controller: Nhan yéu cau tir View, diéu phdi vi Model va cap nhat View.
Luong hoat dong:
1. Nguoi dung tuong tac View
2. View guri yéu cau dén Controller
3. Controller xtr Iy va goi Model
4. Model cap nhat dir liéu va thong bédo View
5. View render giao dién méi
Loi ich:
— Téch biét trach nhiém: D& bao tri, md rong
— Tai sir dung ma: Cac thanh phan doc lap dung cho nhiéu noi
— D& kiém thir: Kiém thir riéng 1é timg thanh phan

MVC gitp phét trién tmg dung web co cu tric rd rang, d& quan 1y va kiém thir
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1.1.10 Téng quan vé M6 hinh MVVM

View remen d  ViewModel
DataBinding

Presentation and Presentation Logic BusinessLogic andData

Hinh 1.11: M6 hinh MVVM
MVVM (Model-View-ViewModel) tach biét ro giao dién va logic nghi¢p vu, phu hop
v6i co ché data binding.
e Model: Quan ly dit liéu va logic nghiép vu (vi du: di twong Nguoi dung va
phuong thic truy xuat CSDL).
e View: Giao dién ngudi dung, binding véi ViewModel dé hién thi va nhan tuong
tac.
e ViewModel: Lop trung gian chuyén doi dit liéu tir Model thanh dang View cén,
chura property va command, xtr Iy validation, quan ly trang thai.

Ludng hoat dong:

[E—

View bind dén cic property/command ctia ViewModel.

Nguoi dung thao tac, goi command trong ViewModel.
ViewModel tuong tac Model dé léy hodc cép nhat dir li¢u.
Model thay di dit liéu va thong bao ViewModel.

ViewModel cép nhét property; View tu dong render nho binding.
Lgi ich:

e Data binding hai chiéu: Déng bo dit licu tu dong.

nok Db

e Separation of Concerns: Giao dién va logic tach biét.
e D@ Kkiém thir: ViewModel test doc 1ap khong can UL
e Tai sit dung code: ViewModel ding chung cho nhiéu View.
MVVM gitp xiy dung tng dung dé md rong, bao tri va test, thudng dung trong WPF,

Xamarin va cac framework JavaScript nhu Vue.js, Angular.
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1.2 Téng quan vé Tri tué nhén tao

1.2.1 Machine learning
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Hinh 1.12: Hoc may
Hoc mdy (machine learning) 1d mot phan cua tri tué nhan tao, bao gom viéc huan luyén
cac thuat toan dé hoc cac mau trong dir liéu va dua ra du doan hodc quyét dinh. N6 bao
gém nhiéu k¥ thuat khac nhau, bao gdm hoc c6 gidam sat (supervised learning), hoc
khong giam sat (unsupervised learning ) va hoc ctng c6 (reinforcement learning). Hoc
may dugc su dung trong nhiéu ung dung khéc nhau, tir nhan dang hinh anh va giong noi
dén phat hién gian 1an va xe tu 14i va dong mot vai tro rat 16m trong viéc cai thién doi
sdng con nguoi. Pé co thé c6 mot md hinh hoc may tot, né phu thudc rat nhicu vao cac
tap dir liéu 16n va cac ngudn tai nguyén tinh toan manh, bao gom GPU va cac nén tang
tinh toan ddm may. Khi linh vuc nay tiép tuc phat trién, hoc may s& c6 vai trd ngay cang

quan trong trong nhiéu linh vuc va nganh cong nghiép. (Machine Learning Tutorial)

1.2.2 Deep learning

Hoc sau (deep learning) 1a mot phan cua hoc may sir dung mang neural véi nhiéu 16p
dé hoc cac mau phtrc tap trong dir li¢u. N6 da cach mang hoéa céc linh vuc nhu thi giac
may tinh, xr Iy ngoén ng ty nhién va nhén dang giong n6i. Cac md hinh deep learning
dugc huan luyén trén céac bo dir liu 16n va yéu cAu céc tai nguyén tinh todn manh, bao
gdm GPU va tinh toan phan tan. Cac k¥ thut quan trong trong deep learning bao gdm
mang neural tich chip (convolutional neural networks), mang neural tai phat (recurrent
neural networks)va mang sinh ddi dich (generative adversarial networks). Khi linh vuc
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nay tiép tuc phat trién, deep learning c6 kha ning day manh sy tién bo trong tri tué nhan
tao va hoc may. (Introduction to Deep Learning)
1.2.3 Vector embedding

Images Vector
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Hinh 1.13: Nguyén li Vector Embedding
Embedding 1a mot k§ thudt dua mot vector co s6 chiéu 16n, thuong & dang thua, vé mot
vector ¢6 s chiéu nho, thuong ¢ dang day dic. Phuong phap nay dic biét hiru ich voi
nhimg dic trung hang muc c6 sb phan tir 16n & d6 phuwong phap chi yéu dé biéu dién
moi gia tri thuong 1a mot vector dang one-hot. Mot cach 1y tudng, cac gia tri c6 y nghia

twong ty nhau ndm gan nhau trong khong gian embedding.

Vi du nbi bat nhét 12 biéu dién cac tir trong mot bo tir dién dudi dang sb. Khi tir dién co
hang triéu tir, biéu dién cac tir dudi dang one-hot vector dan tdi s6 chiéu vo cung 16n.
Hon nita, cac tir ndy s& c6 khoang cach déu nhau t6i moi tir khic (cin bac hai cua 2),
dan dén viéc thiéu thong tin gia tri cho viéc hudn luyén mo hinh machine learning. Chang
han, mot cach biéu dién tdt cac tir tiéng Viét can mo ta tot su lién quan gitra cip tir (vua,
hoang hau) va (chdng, vo) vi ching c¢6 ¥ nghia gan nhau.

Gia str mét tir dién nao do chi co sau gia tri (Ha Noi1, Hai Phong, Tp HCM, Binh Duong,
Lao Cai, Soc Trang). Thé hién cach biéu dién cua cac gia tri nay trong khong gian one-

hot va khong gian embedding hai chiéu.
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Khéng glan one-hot Khéng glan embedding
Ha NG 1 0|0 |00 O 0.8 |08
Hai Phong 0 1 0 0 0 0 0.2 (0.7
Tp HCM L 0 1 0 0 0 0.9 (-0.8
[ >
Binh Durong 0| 0] O 1 0|0 0.25(-0.7
Ha Giang 0 0 0 0 1 0 008 1
SocTrang | O (0O | O O | O | 1 0.12|-0.9

Hinh 1.14: Biéu dién cac gia tri hang muc dudi dang one-hot vector va embedding
O day, cac gia tri trong khong gian embedding duoc 1dy vi du bang tay v6i chiéu thi
nhat thé hién dan s6 va chiéu thir hai thé hién vi do di chuan hoa ctua mdi gia tri. Vi tri
ctia mdi vector embedding trong khong gian hai chiéu dwgc minh hoa. Trong khong gian
nay, Ha Noi, Hai Phong va Ha Giang gan nhau vé vi tri dia Iy. Néu chung ta c6 mot bai
toan nao d6 ma dan sb c6 thé 1a mot dic trung tdt, ta chi can co truc tung va gian tryc
hoanh 13 ¢6 thé mang nhirng tinh thanh c6 dan s giéng nhau gan véi nhau hon.
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Hinh 1.15: Biéu dién cac vector embedding trong khong gian
V&i mot tir dién bat ky véi N tr (w1, ms,...,wn). Gia st s6 chidu cia khong gian
embedding 1a d, ta c6 thé biéu dién toan bo cac embedding cho N tir nay duéi dang mot

ma tran E € R4 v4i hang thtr 13 biéu dién embedding cho tir w.
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Néu vector 0,€ R¥*! 12 biéu dién one-hot ctia tir w;; ta c6 ngay e = 0,7 E € R! *#1a biéu

dién cua tir d6 trong khong gian embedding.

Céach biéu dién céc tinh thanh trong vi du trén day chi 1a mot vi du minh hoa khi ching
ta co thé dinh nghia cac truc mot cach cu thé dya vao kién thirc nhat dinh da co vé dir
liéu. Cach 1am nay khong kha thi v&i nhimg dit liéu v6 cung nhiéu chiéu va khéng co
nhitng ¥ nghia timg truc rd rang nhu trén. Viéc tim ra ma trin E can thong qua mot qua
trinh “hoc” dua trén mdi quan hé von ¢6 cua dit liéu. Ta co thé théiy réng ma tran E co
thé duoc coi 1a mot ma tran trong s6 ctia mot tﬁng tuyén tinh trong mQt mang neural

nhan tao nhu trong hinh

Tp HCM

Hinh 1.16: Biéu dién cac vector embedding trong khong gian
Nhu vay, ma trén nay ciing c6 thé dugc xay dung bﬁng cach dat n6 vao mot mang neural
v6i mot ham mat mét nao d6. Trong Tensorflow (phién ban 2.5), ting embedding co thé
dugc khai bao boi tfkeras.layers.Embedding. Trong Pytorch 1.8.1, ta c¢6 thé dung
torch.nn.Embedding.
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1.2.4 D¢ twong tw gitta hai embedding
Quay lai vo1 muc dich chinh cta viéc tao embedding 1a dua céc gia tri hang muc vé mot
khong gian s sao cho embedding ctia nhirng gié tri twong tw nim gan nhau trong khong

gian. Vy khoang cach nay thuong dugc tinh nhu thé nao.

C6 ba phép do thudng duoc sir dung dé tinh khoang cach gitta hai embedding 13 khoang
cach Euclid, tich v6 hudng cuia hai vector, va d tuong tu cosine.

Cong thirc tinh khoang cach Euclid gitra hai vector embedding:

.
[di(eq,e;) = |leg —ey| = \/|e1|2 + lex]* — 2e, “]

Khoang cach nay khong 4m va cang nho thi hai vector embedding cang gan nhau.

O day, |le|]| = |X%,e? 1ado dai cua vector e € RY.

Pé giam sy phuc tap khi tinh cin bac hai, binh phuong khoang cach Euclid thudng duoc
st dung. Viéc 14y binh phuong khong anh huong t6i viée so sanh khoang cach vi binh
phuong 1a mot ham don di€u.

[dz(e1,€2) = lex — e2]” = leg|* + le;|* — 2€,]

Cong thirc tinh d¢ twong tw theo tich vo hwéng (dot product) giira hai vector

embedding:

[similar_dot(e;, e,) = e, ©*]
Tich v huéng giira hai vector cang cao thi hai vector embedding cang gan nhau. Gi4 tri
nay 16n nhét néu goc giira hai vector nho va co do dai 16n.

Cong thirc tinh twong tw cosine dé do dd twong tw giira hai vector:

Tez
€

exllel

Goc gitra hai vector cang nho thi d0 tuong tu cosine cang cao. P9 tuwong tu cosine nhd

[similar_cosine(e,, e,) =

nhit bang $-1$ néu hai vector ndy trai ddu nhau.

Trong ba do do trén day, tich vo hudng c6 cong thic don gian nhit va thuong duoc sir
dung trong cac bai todn quy mo 16n. Tuong tu cosine khong quan tam t&i do 16n cua hai
vector ma chi xét t6i goc gitta chung, phép do nay phu hop véi cac bai toan can tim sy
trong doéng vé ¥ nghia giira cac tir. Néu cac vector embedding c6 cung do dai, ba phép

do nay c6 y nghia nhu nhau.

SVTH: Huynh Hai Bang GVHD: ThS. Mai Van Ha Trang 24



Ung dung Al trong hé thong tim viéc

Tim embedding gin nhét (Nearest Neighbor Search):
Embedding dugc dung nhiéu trong bai toan tim ki€ém céac diém trong co s& dix liéu item
embeddings gan nhat véi mot embedding truy vdn query embedding nao do.

RNXd

Gidasauv € va g € R™4 1an luot 1a ma tran embedding cia cac gid tri trong co sO

dir 1i€u va vector truy van.

V61 khoang cach Euclid, khoang céach gitta g va mot embedding e; trong D dugc tinh
boi:
[d2(q,e) = lq|* + |e;|* — 2q7¢]

Chi s6 cuia embedding gan $\mathbf{q}$ dugc tinh boi:

[arg min,; d,(q, e;) = arg min; (J¢;|> — 2qT¢)]

Vi d6 twong tu tich vo hudng, chi sb ciia embedding gan g duoc tinh bai:

[arg max; q"** = arg min; (—q "]

Vi d6 twong tu cosine, chi s ctia embedding gan g dugc tinh boi:
Te;

Te;
[arg max; i arg min; <— q—)]
|q]e;] el
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1.3 Dich vu AWS EC2

amazanEC2

Hinh 1.17: Logo cua dich vu web AWS EC2

Amazon Elastic Compute Cloud (EC2) 1a dich vu cho thué may chu 4o linh hoat, m&
rong trén dam may, cho phép tity chinh CPU, b nhé, luu trit va mang theo nhu ciu.
Pic trung ndi bat

— Linh hoat: Nhiéu loai instance véi ciu hinh khac nhau.

— Mo rong: Ty dong ting/giam tai nguyén dé toi wu hiéu suét va chi phi.

— Panén tang: Chay Linux, Windows va moi phén mém can thiét.

— Béo mat: Tich hop VPC, firewall, kiém soat truy cap mang.

— Tiét kiém: Tra theo murc str dung, hd trg On-Demand, Reserved, Spot.

— Nhét quan: Moéi truong chay on dinh, tu khoi phuc khi 15i.

— Tich hop: Két ndi dé dang voi S3, RDS, Lambda,...
Ung dung

— Web & doanh nghiép: Trién khai trang web, hé thong quan 1y.

— Big Data: Chay Hadoop, Spark cho phan tich dit li¢u 16n.

— Dev/Test: Moi trudng phat trién, kiém thir nhanh gon.

— Storage & CDN: Luu trit, phan phdi noi dung sé.

— HPC: Tinh todn hiéu nang cao cho mo phong, phan tich.

— Backup/DR: Giai phap du phong va khoi phuc tham hoa.
Nho tinh linh hoat va tich hop sau véi AWS, EC2 gitp xay dung, van hanh va mo rong

hé thong hi¢u qua, an toan va tiét ki¢m.
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1.4.

Dich vu AWS S3

Amazon Simple Storage Service (S3) 1a mét dich vu luwu trit dam may duoc cung cip

bdi Amazon Web Services (AWS). N6 cho phép nguoi dung luu trit va truy xudt cac

dbi twong (object) dir liéu nhu tép tin, anh, video va céc loai dit liéu khac trong méot kho

luu trir ddm may.

2)

h)

amazon
S3

Hinh 1.18: Logo cua dich vy luu trit AWS S3
Nhitng dic trung néi bdt ciia AWS S3:

Kha ning luu trit cic ddi tuong 16n: Amazon S3 cho phép luu trir cac ddi twong
1én dén 5 terabyte.
Kha ning mé rong: Amazon S3 c6 kha ning mo rong dén hang tram ty dbi twong
va hang tram petabyte dit li¢u.
Kha ning bao mét cao: Amazon S3 cung cip cac tinh ning biao mat nhu ma hoa
dir liéu va quan 1y quyén truy cap.
Kha nang truy cap dit liéu tr moi noi: Amazon S3 cho phép truy cap dit li€u tu
bat ky noi dau trén thé giéi thong qua giao thie HTTP hoidc HTTPS.
Kha nang sao luu dir li€éu: Amazon S3 cho phép sao luu dit li€u tu dong va thuong
xuyén thong qua tinh ndng Lifecycle.
Tinh ning versioning: Amazon S3 cho phép luu trit nhiéu phién ban cta cing
mot dbi tuong, gitip ngudi dung phuc hoi dit lidéu nhanh chéng.
Tinh ning truy xuét dit liéu téc do cao: Amazon S3 cho phép truy xuat dit liéu
v6i toc d9 cao thong qua tinh ning Amazon S3 Transfer Acceleration.
Kha ning tich hop véi cac dich vu khac: Amazon S3 tich hop tot v6i cac dich vu
khéc ctia AWS, gitp 1ap trinh vién dé dang tich hop véi cac g dung khac nhau.

Vé téng quan, Amazon S3 1la mot dich vu luu trit ddm may linh hoat, vdi cac tinh nang

nhu kha nang luu trlr cac doi tugng 16n, kha ndng mé rong, kha nang bao mat cao, kha

nang truy cdp dir liéu tr moi noi, tinh nang sao luu dir li¢u, tinh ndng versioning

tinh nang truy xuat dit liéu toc do cao va kha ning tich hop véi cac dich vu khéc. Trong

du 4n nay thi em d4 str dung Filebase - mot dich vu luu trit @m may mién phi duoc xay

dung dua trén nén tang AWS S3.
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1.5. Cong cu sir dung
1.5.1. Visual Studio Code
X4y dyng ma chuong trinh sir dung cong cu VSCode, dic diém noi bat 1a don gian, gon nhe, dé dang cai dat, hd trg nhiéu hé diéu hanh

cling nhu nhiéu ngdn ngir 1ap trinh khac nhau.

Hinh 1.19: Str dung cong cu Visual Studio Code
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1.5.2. Cong cu Android Studio
Qua trinh phan tich va thiét k& UML thi cong cu draw.io (link truy cp trén website: https://www.draw.io/) duoc sir dung. Coéng cu ndy

gitip chiing ta c6 thé d& dang thao tac va sir dung dé tao cic so dd Use Case, so d6 hoat dong,....

Hinh 1.20: Su dung cong cu Android Studio
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1.5.3. Postman
Kiém tra, chay thir API ctia chuong trinh thong qua giao dién ctia Postman.

Postman 12 mét trong nhitng cong cu phd bién nhit duogc str dung trong thir nghiém céc

APL. Véi Postman, ta c6 thé goi Rest API ma khong can viét dong code nao va con cho

phép luu lai lich sir cac 1an request.
Postman hd tro tit ca cac phuong thire HTTP (GET, POST, PUT, PATCH, DELETE).
Nhitng loi ich khi str dung Postman:

Str dung Collections (B0 suu tap) — Postman cho phép nguoi dung tao bd suu tap
cho cac 1énh goi API ctia ho. Mdi bd suu tap co thé tao cac thu muc con va nhiéu
yéu cau (request). Diéu nay giup viéc to chirc cac bo thir nghiém.

Collaboration — Collections va environment cé thé dugc import hodc export gitp
chia sé tép dé dang.

API Testing — Test trang thai phan hoi HTTP.

G& 16i — Bang diéu khién Postman gitip kiém tra dit liéu nao dd duogc truy xut

gitp dé dang gd 16i kiém tra.

Céc chuc nang co ban

Cho phép gui HTTP Request voi cac method GET, POST, PUT, DELETE.
Cho phép post dir li¢u dudi dang form (key-value), text, json.

Hién két qua tra vé dang text, hinh anh, XML, JSON.

Hd trg authorization (Oauthl, 2).

Cho phép thay d6i header ctia cac request.

Hinh 1.21: Giao dién Postman
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1.5.4. Docker

Comtainers

Hinh 1.22: Giao dién Docker

Docker 1a nén tang container ma ngudn mo, tu dong hoa trién khai va quan 1y tmg dung
bang cach dong goi ma ngudn cung toan bd phu thudc vao cac container nhe, dam bao
chay nhit quéan trén moi méi truong.
Thanh phan chinh

— Docker Engine: Tao va quan ly container.

— Images: MaAu chi doc chtra ung dung va thu vién.

— Containers: Phién ban chay dugc ctia image, cach ly nhau.

— Docker Hub: Kho luu trit va chia sé images.
Loi ich

— Di dong: Chay trén bat ky hé théng c6 Docker.

— CA4ch ly: Tranh xung dot gitra tng dung va moi truong.

— Hi¢u qua: Nhe, khéi dong nhanh hon VM.

— Mo rong: Két hop voi cong cu didu phdi dé scale dé dang.

— Quan 1y phién ban: Gin tag image, d& rollback va dong bo trién khai.
Docker gitip don gian héa CI/CD, t6i wu tai nguyén va ting tinh on dinh cho phét trién

microservices va ung dung phan tan.
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1.6. Kétluin chwong 1

Thong qua viée hoc tdp va nghién ctru cac k¥ thuat vector embedding, em da co thé ap
dung kién thtrc va k¥ ning 1ap trinh ctia minh vao dy 4n xdy dung mot hé thdng hd tro
két ndi gitra nha tuyén dung va ngudi tim viée. Bing cach nhung cac vector dai dién cho
cong viée va ho so tmg vién, hé thdng tinh toan d6 twong dong giita chung dé dua ra cac

goi ¥ cong viéc phu hop nhit.

Bang cach str dung cac cong nghé hién dai va nbi tiéng, mdi cong nghé duoc chon vi
nhitng vu diém cu thé trong viéc x4y dung cac tng dung web va di dong manh mé& va
c6 kha nang mo rong, viéc hiéu rd cac khai niém va cach thirc ap dung ching vao du an
1a yéu t6 then chdt. Piéu nay da giup qua trinh phét trién hé thong dién ra nhanh chéng

va hiéu qua hon, mang lai mot giai phap toan dién va than thién voi nguoi dung.

SVTH: Huynh Hai Dang GVHD: ThS. Mai Van Ha Trang 32



Ung dung Al trong hé thong tim viéc

CHUONG 2: PHAN TiCH VA THIET KE HE THONG

Chuong nay sé& di vao chi tiét dic ta cac yéu cau, cac yéu cau phi chirc ning, cic rang
budc thiét ké can thiét khac dé dua ra mot mo ta ddy di va toan dién vé cac yéu cau cia
hé théng. Cai nay bao gdm dic ta yéu cau (Requirements specification), so d6 use case
cua tung ddi tuong, ddc ta use case va so dd hoat dong cua hé¢ théng. Thé hién mot cach
téng quan nhitng chtrc ning ma hé théng c6 thé dap mg. Ngoai ra, con dinh nghia kién
trac, modules va dit liéu cho mot hé thong dé dap tng cac yéu ciu cu thé
2.1. Phén tich yéu ciu
2.1.1. Quan diém vé dw dn
Viéc xay dung vira phat trién hé théng hd tro két ndi gitra ngudi tuyén dung cua cong
ty va nguoi tim viéc nham tao ra mot tmg dung c6 thé don gian héa qué trinh tuyén
dung va c6 thé giup ngudi tim viée lién lac nhanh chéng dugc voi nha tuyén dung.
2.1.2. Yéu cau chirc ning
- Ping nhip, ding ki va xac thwe: Chirc ning nay duoc str dung dé nha tuyén
dung va tng vién c6 thé ding ki tai khoan, ding nhap vao tai khoan cta ho va
xac thuc tinh hop 1€ cua ho.
~ Quan ly tin tuyén dung: Chirc ning nay cho phép nha tuyén dung quan Iy cac
tin tuyén dung cua ho, bao gff)m viéc dang tin mdi, chinh stra hodc x06a tin, va theo
ddi phan héi tir tng vién.
~ Loc va hién thi ho so: Bao gom chtic ning loc cac tng vién trong khu vue, xem
h6 so ca nhan, xem thong tin vé kinh nghiém lam viéc va k¥ nang. Nha tuyén
dung co thé dit cac tiéu chi tim kiém nhu nganh nghé, vi tri codng viéc, va trinh
d6 hoc van dé tim kiém @ng vién phu hop.
~ Loc va hién thi mé ta cong viéc: Bao gom chirc ning loc cac cong viéc trong
khu vuc, xem mo ta cong viéc, xem thong tin vé cong ty. Ung vién co thé dit cac
tiéu chi tim kiém nhu nganh nghé, vi tri cong viéc, va murc luong dé tim kiém
cong viéc phu hop.
~ Quan ly két ndi: Chirc niang nay cho phép nha tuyén dung quan 1y danh sach
mg vién ma ho d két ndi, bao gdm viéc tuwong tac voi ho qua tin nhin va theo
ddi tién trinh tuyén dung.
~ Thong bio va cai dit: Chic ning nay cho phép nha tuyén dung va tng vién
quan ly cai dat thong bao va tuy chinh thong tin nhan dugc tir tng dung. Ho cling
c6 thé kiém tra thong bdo mdi vé cc g vién quan tim va cap nhat ung dung tir
ctra hang ung dung.
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- Tinh niang quet tim wng vién va tim cong viéc: Tinh ndng nay cho phép nha
tuyén dung duyét qua cac hd so ing vién mot cach nhanh chéng bang cach quet
qua trai hodc phai. Khi nha tuyén dung quet sang phai, ho thé hién sy quan tim
dén ung vién va hd so cta ho duogc luu lai cho viée tiép tuc xem xét. Tuong tu
v6i1 g vién khi tim cong viéc phu hop.

— Tinh ning goi y: Tinh ning ndy sir dung mé hinh, thuit toan dé dé xuat cac lya
chon phu hop véi Nguoi tim viée va Ngudi tuyén dung cia cong ty, phu thudce
vao nhirng thong tin ma cac bén da cung cip vé6i hé thong.

— Tinh ning phan hdi va cai thién: Tinh ning nay cho phép nha tuyén dung hoic
g vién cung cap phan hoi vé cc ung vién dugc dé xuat dé cai thién mo hinh,
thuat toan. Nha tuyén dung hodc tng vién c6 thé danh gia va cung cap théng tin
vé su phu hop cua cac dé xuit dé mé hinh c6 thé diéu chinh va cai thién viéc dé
xuat img vién trong twong lai.

— Tinh niing tré chuyén truc tuyén: Tinh ning nay cho phép tng vién va nha
tuyén dung giao tiép truc tiép thong qua hé thong tro chuyén tich hop trong tmg
dung. Nguoi tim viée ¢ thé giri tin nhan dé hoi vé thong tin chi tiét vé cong viée
hodc lich phdng van, con nha tuyén dung c6 thé tra 101 cac cau héi va tao mot
mai trudng giao tiép thuan tién.

~ Tinh ning dit lich: Tinh ning ndy cho phép nha tuyén dung va Gmg vién dit lich
hen phong van hodc cudc hop thong qua Gmg dung. Nguoi tim viée ¢ thé xem
lich tréng ctia nha tuyén dung va dat lich phu hop, con nha tuyén dung co thé dé
xut cac thoi gian phong van va giri moi lich cho tng vién.

~ Tinh niing tai 1én hd so (resume): Tinh ning nay cho phép nguoi dung tai 1én
hd so ca nhan (CV) dudi dang hinh anh hoic tép PDF nhu .jpeg, .jpg, .png, hoic
.pdf. Sau khi dugc tai lén, hé théng s€ su dung API Llama Cloud dé tu dong trich
Xuét thong tin tor CV nhu ho tén, kinh nghiém lam vi¢c, k§ nang, hoc van, v.v.
Nho d6, ngudi ding khong can nhép lai thong tin thii cong, giup tiét kiém thoi
gian va dam bdo dg chinh xac cua dir li¢u dugc st dung trong hé théng.

~ Tinh ning giri mail xac nhin: Tinh ning nay ty dong glri email xac nhan dén
ca nha tuyén dung va ing vién sau khi ho da dat lich hen thanh cong. Email xac
nhan s€ chura thong tin chi tiét vé thoi gian, dia diém va noi dung cudc hop hodc
phong van dé dam bao moi ngudi déu biét va chuan bi sin sang.

- Quan ly Nguoi dung: Chirc ndng nay cho phép quan tri vién xem, chinh sura va
quan 1y thong tin cua tit ca ngudi dung trong hé thdng, bao gdm ca nha tuyén
dung va trng vién. Nguo1 quan tri ¢ thé thuc hién cac hanh dong nhu tao, x6a va
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2.1.3.

khoa tai khoan, cling nhu xem lich str hoat dong ctiia ngudi dung.

Quin Iy hé théng va cai dit: Chirc ning nay cho phép Nguoi quan tri quan 1y
cac cai dat va tuy chon hé théng, bao gém cai dat bao mat, cap nhat thong tin vé
mg dung va quan 1y céc loai dit liéu khac nhau nhu danh muc nganh nghé, ky

nang, va trinh d§ hoc van.

Yéu cdu phi chirc nang

2.1.3.1 Yéu cau vé toc dé xir Iy

H¢ thong can duoc té1 vu hda toan dién dé€ dam bao toc do phan héi nhanh chong va trai

nghiém nguodi dung mugt ma trong moi tinh hudng. Pi€u nay bao gom viéc:

Tbi wu hoa tée do truy van co s dir liéu: St dung céac k¥ thuat nhu 1ap chi muc
(indexing), t6i wu hoa cdu truy van (query optimization) va phan ving di liéu
(data partitioning) dé giam thiéu thoi gian phan hoi cua co sé dir licu;

Str dung by nhé dém (caching): Luu trit tam thoi cac két qua tinh toan, dir liéu
thuong xuyén truy cap hodc cac trang web tinh trong bd nhd dém dé giam tai
cho co s¢ dit liéu va tang tc do truy xuat thong tin;

Tbi uu hdéa ma ngudn: Pam bao ma ngudn duoc viét hiéu qua, khong chira cac
doan ma du thtra hoac cac vong 1ap khong can thiét. Sir dung céc thu vién va
framework t6i wu hoa hiéu ning dé xt 1y cac tac vu pho bién;

Giam thiéu thoi gian tai trang: T6i wu hoa kich thudce cac tép tin (hinh anh, CSS,
JavaScript), str dung k¥ thuat nén (compression) va giam thiéu s luong yéu
cau HTTP dé giam thoi gian tai trang;

Theo doi va phan tich hiéu ndng: Thuong xuyén theo doi va phan tich hiéu nang
ctia hé thdng dé phat hién cac diém nghén (bottlenecks) va cac van dé vé hiéu
ning khac. Str dung cac cong cu giam sat hiéu ning dé thu thap dir liéu va phan

tich hiéu niang hé thong.

2.1.3.2 Yéu cdu vé dwong truyén

Hé théng duoc thiét ké dé hoat dong on dinh va dang tin cdy trén nhiéu loai két ni

mang, bao gom:

- Mang Internet ¢6 dinh: Pam bao hé théng hoat dong tt trén cac két ndi internet

cap quang, ADSL va cac loai két n61 c6 dinh khéc véi toc d va d on dinh cao;

- Mang di dong (4G/5G): Pam bao hé thong hoat dong tét trén cac két ndi mang

di dong 4G va 5G, cung cip trai nghiém ngudi ding muot ma ngay ca khi di

chuyén;

- Két ndi kém 6n dinh: Tdi wu hoa hé théng dé hoat dong duoc trong diéu kién
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két ndi mang kém 6n dinh, ching han nhu khi st dung mang di dong & ving
sdu viung xa hodc khi c6 nhiéu nguoi ding truy cap dong thoi. c. Bang thong
toi thiéu

Yéu cau biang thong toi thiéu 30Kbps 1a murc ti thiéu dé dam bao cac chic

nang co ban cua hé théng hoat dong duogc.

Tuy nhién, dé co trai nghi¢m tdt nhat, dic biét 1a khi tai cac tép tin 1on hodc st
dung cac tinh ning yéu ciu bing thong cao nhu xem video hodc thuc hién cudc
goi video, nguoi dung nén st dung két néi mang c6 bang thong cao hon.
Yéu cdu toi thiéu vé thiét bi va phan mém
Hé diéu hanh: Windows 10;
RAM: 8GB;
Vi xir Iy: AMD Ryzen 5 hoic Intel Core i5 thé hé thi 9 trg 1én.
Yéu cau khuyén diing vé thiét bi va phan mém
Hé diéu hanh: Windows 11;
RAM: 16GB;
Vi xir Iy: AMD Ryzen 7 hoic Intel Core i7 thé hé thir 11 tro 1én.
Mai trudng phat trién va ngon ngi 1ap trinh: Lwya chon méi trudng va ngdn ngir
1ap trinh phd bién, c6 cong dong hd trg 10n, tai liéu huéng dan day du va cac

cong cu hd tro phat trién Gmg dung manh mé.

Trién khai cac cong cu va tinh ndng quan tri h¢ thong toan dién, bao gobm quan ly nguoi

dung, phan quyén, sao luu va khoi phuc dit liéu. Phan quyén chi tiét dén timg module

va chirc ning, dam bao ngudi dung chi co quyén truy cap va thuc hién cac thao tac phu

hop véi vai tro cua minh.

Thiét ké hé thong theo huéng mé rong, cho phép dé dang thém méi tinh ning, mé rong

co s dit liéu va dap ung nhu cau phat trién trong twong lai. Ap dung céac k¥ thuat phan

cum va can bang tai dé dam bao hé théng hoat dong 6n dinh khi luong ngudi ding va

dir li¢u tang cao.

2.1.3.5

Yéu cau vé bio mdt nguwoi diing
Kiém soat chit ché viéc truy cép
Chi nhitng nguoi dung duoc ty quyén hop 18 méi co thé truy cip vao tmg dung
va dir liéu cia no6. Hé théng can trién khai cc bién phép xac thyc manh mé nhu
mat khau hai yéu t6, sinh tric hoc hodc khoa bao mat phan cing dé dam bao

tinh an toan cao nhat.
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~  Can phén chia quyén truy cip mot cach 13 rang cho timg ngudi dung, dam béo
ho chi c6 thé thuc hién cac thao tac phu hop véi vai tro va trach nhiém cua
minh. Viéc phan cip nay giup han ché tdi da nguy co lam dung quyén han va

ro ri dir lidu.
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- Mi héa dit liéu nhay cam: T4t ca cac dir liéu nhay cam cta ngudi dung, bao
gdm thong tin ca nhan, thong tin lién hé, mat khau va cac dit liéu lién quan dén
tai chinh, s€ dugoc ma hoa b'fmg cac thuat toan ma héa manh mé nhu AES
(Advanced Encryption Standard). Viéc mé hoa nay dam bao rang ngay ca khi
dir 1iéu bi danh ca"lp, ké tn cong cling khong thé doc hodc hiéu duge noi dung
cua dir liéu;

~  Mai hoa dit liéu truyén tai: Dit liéu dugc truyén tai gitta may cha va may khach
cling duoc mi héa bang giao thitc HTTPS (Hypertext Transfer Protocol
Secure). Giao thirc ndy sir dung cac chimg chi SSL/ TLS dé xéac thuc danh tinh
cua may chu va ma hoa dir liéu truyén di, dam bao tinh bao mat va toan ven cua
dit liéu trong qué trinh truyén tai;

~  Quan ly khoa ma hoa: Hé thong sir dung co ché quan 1y khoa mi héa an toan
dé bao vé cac khoa ma hoa. Cac khoa ma hoa duoc luu trir & mot vi tri an toan
va chi nhitng nguoi dung dugc ty quyén méi cé thé truy cap va st dung chung.
Kiém soat truy cap dir liéu:

- Xéc thuc va uy quyén: Hé thong thyuc hién xac thyc ngudi dung thong qua tén
nguoi dung va mat khau hodc cic phuong thirc xac thyc manh hon nhu xac
thue hai yéu t6 (2FA). Sau khi xac thuc, hé théng s& kiém tra quyén han cia
nguoi dung dé xac dinh xem ho ¢6 duoc phép truy cap vao dir li¢u cu thé hay
khong;

~  Phén quyén chi tiét: Hé thong phan quyén chi tiét dén timg nguoi dung va timg
loai dir liéu. Vi du, mdt nhan vién tuyén dung chi co thé truy cép vao hd so cua
cac tmg vién ma ho phu trach, trong khi mot quan tri vién hé thong c6 thé truy
cap vao tat ca dit liéu;

- Ghi nhét ky truy cap: Hé théng ghi lai chi tiét tat ca cac hoat dong truy cap dir
liéu, bao gém thong tin vé nguoi dung, thot gian truy cép, loai dir liéu dugce
truy cap va cac thao tac dugc thuc hi¢n. Nhat ky truy cap nay giap quan tri vién
giam sat hoat dong ctia hé théng, phat hién cac truy cap trai phép va diéu tra
céc su ¢ bao mat.

- Cap nhat hé thong thudng xuyén: Hé thdng duoc cap nhat thudng xuyén dé va
cac 16 héng bao mat mdi nhat va ddm bao hé théng ludn & trang thai bao mat
tdt nhat;

- Str dung tudng lira: Hé thong sir dung tudng lira dé kiém soét luu luong mang

va ngan chdn céc truy cap trai phép tir bén ngoai.

SVTH: Huynh Hai Dang GVHD: ThS. Mai Van Ha Trang 38



Ung dung Al trong hé thong tim viéc

~  Phat hién va ngin chin tin céng: Hé thong st dung cic phdn mém va cong cu
bao mat dé phat hién va ngin chin cac cudc tin cong mang nhu tin cong tir
chéi dich vu (DoS), tn cong SQL injection va céc loai tan cong khac;

- Quét va loai bo mi doc: Hé thong thudng xuyén quét va loai bo cac phin mém
ddc hai nhu virus, worm va trojan dé bao vé hé théng khoi cac mdi de doa tir
ma ddc.

2.1.3.6 Yéu cdu vé giao dién va b chi

Giao dién nguoi dung truc quan, dé sir dung va than thién: Giao dién duoc thiét ké voi
bd cuc rd rang, hop 1y, cac thanh phan dugc sip xép khoa hoc va dé dang tiép can. Mau
sdc, hinh anh va céc yéu t6 d6 hoa duoc sir dung hai hoa, tao cam gic thoai mai va dé
chiu cho nguoi dung. Cac nat bam, biéu tuong va menu dugc thiét ké d& nhan biét va
su dung;

—  HO tro da ngdn ngir: Hé thong hd trg nhiéu ngdn ngit khac nhau, cho phép ngudi
dung lya chon ngdn ngir hién thi pht hop véi nhu cau va sé thich ctia ho. Ngon
ngit mic dinh cua hé théng 1a tiéng Anh, va ngudi dung c6 thé dé dang chuyén
d6i sang cac ngdn ngit khac duoc hd tro;

—  Téi vu héa trai nghiém nguoi ding: Giao dién dugc thiét ké dap Gmg cac nguyén
tac thiét ké UI/UX (User Interface/ User Experience), dam bao tinh nhét quan,
dé sir dung va hiéu qua trén ca may tinh dé ban va thiét bi di dong. Giao dién
can thich ung véi cac kich thude man hinh va cac thiét bi khac nhau, dam béo
trai nghiém nguoi ding luén muot ma va tdi uu.

— B0 chtr Unicode UTF-8: H¢ théng st dung bo chir Unicode UTF-8 dé dam bao
kha nang hién thi déy du va chinh xac cac ky ty dac biét, bao gém cac ky tu
trong cac ngdn ngit khac nhau trén thé gidi. Viée sir dung Unicode UTF-8 gitp
tranh cac van dé vé 15i font chix, hién thi sai ky tu va dam bdo tinh toan ven cua
dir li€u van ban;

—  B6 chit hd tro da dang font chit: H¢ théng hd trg nhiéu loai font chir khac nhau,
cho phép ngudi dung tiy chinh giao dién theo s& thich ca nhan. Tuy nhién, can
dam bao réng cac font chitr dugc lya chon phai hd tro déy du bo ky tu Unicode
UTF-8 dé tranh cac van dé vé hién thi.

2.1.3.7 Yéu cdu vé tinh toan ven dit liéu
Dit liéu dugc thu thap tir nhitng ngudn dang tin cdy, ching han nhu thong tin do chinh
nguoi dung cung cép va xac minh qua email hodc s6 dién thoai. Ngoai ra, h¢ théng co

thé tich hop v&i cac ngudn dit liéu uy tin khac dé dam bao tinh chinh xac cia thong tin.
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—  Trudc khi luu trit, dir li€u s€ trai qua qua trinh xac minh tu dong va thu cong.
Céc quy trinh kiém tra tw dong s& kiém tra dinh dang, kiéu dir liéu va céc rang
budc co ban. Ddi véi nhirng thong tin quan trong, hé thng s& c¢6 cac budc xac
minh b sung nhu yéu cau ngudi ding cung cap bang chimg hodc xac nhan qua
email/ tin nhin.

-  Hg¢ théng s& thuc hién kiém tra dinh ky va ddi chiéu dir lidu gitra cac nguén
khéc nhau dé dam bao tinh nhat quén va phat hién sém cac sai 1éch hoic 15i dit
liu. Cac quy trinh ddi chiéu nay c6 thé bao gdm viéc so sanh théng tin ngudi
ding véi cac co sd dit lidu bén ngoai hoic ddi chiéu dir liéu giita cac phién ban
khac nhau ctia hé thong.

—  Khi phat hién ra 15i hoic sai 1éch trong dit liéu, hé théng s& ¢ co ché tu dong
hodc thu cong dé stra 18i. Nguoi dung ciing c6 thé bao cao cac 15i dir liéu ma
ho phat hién, va hé thong s& ¢ quy trinh xir Iy cac bao cdo ndy mot cach nhanh
chong va hi¢u qua.

—  Hé théng str dung co s¢ dit liéu quan hé (RDBMS) dé dam bao tinh nhat quan
va toan ven dir liéu. RDBMS cung cép céc tinh ning nhu khéa (locking), giao
dich (transaction) va rang budc toan ven (constraints) dé dam bao rang dit liéu
ludn & trang thai hop 18 va nhat quan.

—  Céc rang budc toan ven dugc thiét 1ap trong co so dir ligu dé kiém soat tinh hop
1€ cua dir li¢u. Vi dy, rang budc khoa ngoai (foreign key constraint) dadm bao
rang cac tham chiéu dén cac bang khac 1a hop 18, trong khi rang budc duy nhét
(unique constraint) dam bao rang cac gia tri trong mot cot 1a duy nhat.

—  Hé théng thyc hién sao luu dit lidu dinh ky dé phong ngira mat mat dit liéu do
16i phan ctng, 15i phan mém hoic cac su ¢ khac. Cac ban sao luu nay duoc
luu trit & mot vi tri an toan va c6 thé duogc st dung dé khoi phuc dit liéu trong
truong hop can thiét.

—  Hé théng thu thap ddy du cac thong tin can thiét cho hoat dong cta tng dung,
bao gdm thong tin ca nhan ciia ngudi dung, thong tin vé cong viée, k¥ ning,
kinh nghi¢m lam viéc, ...

—  Cac trudng dit liéu dugc phan loai rd rang thanh cac trudng bét budc va khong
bét bude. Ngudi dung s& duoc yéu cau nhap diy du cac trudng bit budc trude
khi ¢6 thé hoan thanh mét téc vu cu thé.

—  Hé thdng cung cip cac tiiy chon bo sung cho ngudi dung dé nhap thém thong
tin néu ho mudn. Vi du, nguoi ding ¢ thé thém cac ky ning bo sung, chimg
chi hodc kinh nghiém lam viéc khong bt budc.
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—  Hé thdng xay dung cac quy tic kiém tra dir liéu dau vao dé dam bao rang dir
li¢u nhap vao hé théng tuan thu dung dinh dang va yéu cau nghi¢p vu. Vi duy,
hé thdng c6 thé kiém tra xem dia chi email c6 ding dinh dang hay khong, s
dién thoai c6 dang sb lugng chir sé hay khong, ...

—  Khi phat hién dit liéu khong hop 18, hé thdng s& hién thi cac thong bao 15i rd
rang va d& hiéu dé hudng din nguoi dung nhép lai dit liéu. Cac thong bao 16
nay can chi rd 1i cu thé va cach khéc phuc.

—  Trude khi xir Iy va luu trir dit liéu, hé thong s& thuc hién kiém tra tinh hop 18
ctia dit liéu. Néu dir liéu khong hop 18, hé thdng s& khong xu 1y hoic luu trit dit

li¢u d6 va s€ yéu cau nguoi dung stra 10i.
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2.2. Use-case diagrams

2.2.1 So do Use Case tong quan ciia hé thong

Nguréi dung

o

Ngu&i tim viéc Ngurdri tuyén dyng

Use - case 16ng quat )

Bang ky

Quan ly tai khoan
ca nhan

Quan ly nhirng ngudi
da duoc két ndi

; Quan Iy hé théng

Quan ly tai khoan
ngudi dung

Hinh 2.1: So d6 Use Case tong quan ciia hé thong
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2.2.2 So dob usecase theo tic nhin

Usa-caseNguoritlmviec)
Déing ky

<<nxten&»

Dang nhap Quan l&ﬂ\::ng tin CV

POy Quén ly mong mudn
. lam viéc

Quan ly thong tin
ngoai nglr ca nhan

Quan ly thong tin
thanh tich

Quén ly nhirng ngueri .
da duogc két ndi <<extend>> y
Quan ly thong tin
4 : ™ hoc vén
Nguoi tim viéc TR, Seanibs

Quan ly thong tin kinh
nghiém ca nhéan

Nhén tin v&i
ngudi da két ndi

Hinh 2.2: So' d6 Use Case ciia nguoi tim viéc
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Use - case Nguoi tuyén dung )

Quén mat khau

Quan ly thong tin
cong ty

Quan Iy thong tin
cong viéc

Nguroi ding
A

* .
o <<exlend>>

v
Y

’

Quan ly ngoal nglr
mong muon

Quan ly tai khoan
ca nhan

«<<extend>> "~

Ngudi tuyén dung

Huy két ndi

Quan Iy nhirng nguoi
d3 duoc ket noi

-
“eaa

<<gxiend>> e
nguoi da ket noi

GUri email moi
phdng van

Hinh 2.3: So d6 Use Case ciia nha tuyén dung
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Use - case Nguoi quan tr /

Cém tai

.§<extend>$' hoan
Quan Iy Nguoi :
tim viéc
<<etend>>

Quan Iy Nguoi
tuyén dung

Py
e’
-

Quan Iy héng 6
hé thdng

Ngudi quan tr

Qudn Iy nhirng nqui

...... <<extend>>. . ... ) -
dd dugc ket ndi Huj két ndi

Hinh 2.4: So do Use case ciia nguoi qudn tri
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2.2.3 Dic ta Use Case
Dac ta cac Use Cases chinh:
Bang 2.1: Bang ddc ta Use Case dang nhap
Ma Use UC-02
Case

Tén Use Case| Dang nhap

Tac nhan | Ngudi quan tri;
Nguoi tuyén dung;

Nguoi tim viée

Mo ta La mot Ngudi quén tri, toi mudn ding nhap dé sir dung hé thong;
La mot Ngudi tuyén dung, t6i mudn dang nhap dé s dung hé théng;

La mdt Nguoi tim viée, toi mudn dang nhap dé st dung h¢ théng.

Piéu kién | Tai khoan nguoi dung di duoc tao sin;
trudc Tai khoan ngudi ding da duoc phan quyén;

Thiét bi cta tac nhan di dugc két ndi Internet khi thuc hién dang nhap.

Picéu kién sau| Tac nhan dang nhap vao Gng dung thanh cong.

Hanh dong cua tac nhan Hanh dong cua hé thong

Tac nhan (Ngudi quan tri, Nguoi tuyén dung,| Hé thong hién thi giao dién trang dang nhap, bao gom cic
1 | hodc Nguoi tim viéc) truy cap vao trang dang trudng dé nhap thong tin tai khoan (tén dang nhap/email va
nhap cia hé thong. mat khau).
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Kich ban

Tac nhan nhdp tén dang nhip (hoac email) va
mat khau vao cic trudng tuong tng, sau d6 nhan

nut “DPang nhap”.

Heé thong nhan thong tin didng nhap va kiém tra tinh hop 1¢

cua tai khoan (so sanh véi co sé dir licu).

(Truong hop 161) Néu thong tin dang nhap khong
chinh xéc, tdc nhan s€ nhan dugc thong bao 16i

va y€u cau nhap lai.

Heé thong hién thi thong bao 15i.

(Truong hop thanh céng) Néu théng tin ding
nhap chinh xac, tac nhan duoc chuyén hudng
dén trang chinh cta vai tro twong tng (vi du:
bang diéu khién cho Nguoi quan tri, trang quan
1y tuyén dung cho Nguoi tuyén dung, hoic trang

tim viéc cho Nguoi tim vige)

Hé thong xac thyc thong tin dang nhap, cip quyén truy cip
dua trén vai tro cua tai khoan, va chuyén hudng tac nhan dén
giao dién phu hop véi vai tro ciia ho. Pong thoi, hé théng luu

phién ddng nhip (session) vao co s¢ dir lidu.
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Bang 2.2: Bang dac ta Use Case dang ky

Ma Use Case vc-03
Tén Use Case | Piang kv
Téic nhiin Ngwin tuyén dung:
Nguiri tim viéc
Mo ta La mot Nguoi tuyeén dung, t61 muon ding ky dé tao tai khoan véi vai trd mong muon;
La mdt Ngwri tim viée, t6i mudn ding ki dé tao tai khoan vai vai trd mong mudn;
" Diéu kién trwoc | Thiét bi cua tic nhan di dige két noi Internet khi thue hién dang ky.
Pien kién san | Tac nhin cb tai khodn hop 1é dé ding nhéip vio img dung.
Hanh dong cua tic nhan Hanh ding cia hé thong
Kich ban Truy ciip trang diing kv. Hién thj form ding ky vai cdc tnromg: vai tro, tén,
| email, mét khau,

I

két thiic cho lich hen, sau dé bam mit “Register” | nhdp ghi chn

Mo diing chon thén gian bdt ddu va théd gian Hé thong chuyén sang trang véu ciu ngwdi ding

Nguroi diing ¢6 thé thém ghi chi hodic khong, sauNgwoi ding co the thém ghi chi hodc khéng, sau do
3 | d6 bam mit “Book” bam nit “Book™
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Bdng 2.3: Bang ddc ta Use Case doi mdt khdu

Tén Use Case | Poi mét khau
Tac nhin Ngudi tuyeén dung.
Ngiri tim viéc
Mo ta La mét Newoi tuyen dung, t6i muon doi mat khau mai dé thay the mét khéau hién tai;
La mét Ngwéi tim viée, 16i muon doi mit khau méi dé thay thé mét khiu hién tai.
Pieéu kifn trwie | Téc nhin phai biét dwoe mit khiu hién tai cia tai khoan;
Thiét bi ctia tac nhan di dwgc két noi Internet khi thire hién d6i mét khau.
bién ki¢n san | Tac nhan co thé ddng nhap vao img dung bing mat khau mdi.
Hinh ddng cua tic nhin Hinh ding ciia hé thong
! Nhan vao nit “add new™ ¢ bang san pham Hé thong chuyén ngwrd diung dén trang tao san pham
Kich bin M
Kich ban

b3

Ngudi quan 1y nhdp théng tin san phim mdi
kém hinh dnh ctia sin phim. Sau d6 nhdn nit | lidu, Chuyen h
“Save” dé hodn thinh tao sin phim méi. séch san phim.,

Hé thong nhin théng tin tra vé va lou vao co so dit

womg ngueen ding quay lai trang danh
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2.2.4 So dé tuin tw ciia hé thong

2.2.4.1.So d6 tudn tw ding ky

User/Company Mobde App Job Swipe Server Firebase Auth
Enter regesiration information
POST fauthiregister
a | [Email avallabie]
Create accqunt & profile
Return JWT token
Authenticate Firdbase
Firehase ioken
Regisiration successiul
[Emall exists)
400 - Emall already exists
T TP
| Dispday email errof
UseriCompany Maobsla App Job Swipe Server Firebase Auth
Hinh 2.5: So d6 tuan tuy dang ky
SVTH: Huynh Hai Dang GVHD: ThS. Mai Van Ha Trang 50



Ung dung Al trong hé thong tim viéc

2.2.4.2.50 do tudn tw ding nhdp

User/Company Mabile App Job Swipe Server Firebase Auth

Enter email & password

v

POST fauthAogin

[Valid credentials|

alt J

Authenticate credentials
Return JWT token + user data
B T PPN
Authenlicale Firebhse
*
Firebase tokey
i e o i i T e e B U e e A i
Login successhul
e L
ppre s s [ F nuajld crede nnaJs] ....................................................
401 - Invalid credentials
.‘. ................................................
Display login error
i O O .
608 B0 8 B B B B BT B B 1 B B B 0 U B B S 00 B S B0 B 3 B F 08 B S B0 8 B B T B4 B BB B 3 A 8 T B B B I B SRR B A B I e sk s s s e s
User/Company Mobile App Job Swipe Server Firebase Auth

Hinh 2.6: So do tuan tir dang nhdp
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2.2.4.3. S0 do tudn tw khoi phuc mat khiu

User/Company Mobile App Job Swipe Server Email Service
Enter email for recovery
POST Jauth/forgot-password
3
all J [Success Flow]
Send QTP via email
OTP sent successhully
Enter OTP + new passward
POST /authiresel-password
Password changed
P T PP T T PP PP PP
SUCCRSS Message
1.-...-................-...-...-.............
i :
Emor (Email not found { Invalid OTF) 5
ahsrernrisenrarareranarinaennararrasassnasrantrarararered
Display error message
A L o et eucions, SR NN
User/Company Mobile App Job Swipe Server Emall Service
Hinh 2.7: So dé tuan tw khéi phuc mat khdu
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2.2.4.4.80 do tudn tw cdp nhdt div ligu

[ UsarfCompany

bobile App | [ Job Swipe Server | Recommend Engme Sendice

Edit profile mformation

PUT {profile/updane

alt _J [Update Success)

Snie M Eﬂiﬁ‘iﬂ)ﬁllﬂn

Generate new embedding and overariie

Retum updated vediors
Profile updated successiully

Display SUCCESS Message
T T

[Update Failed]

Erroe (vahdabon laled § Server emor)
A A A A A R A RN ECEASAELEES A RS

Casplay effol Message
[ | esssrrssnrsissmmnsisnssnnssinsninenienin

User'Company hobdle App Job Swipe Server Recommend Engme Sendce

Hinh 2.8: So do tuan tu cdp nhat di liéu
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2.2.4.5.50 do tudn tw realtime — chat

‘ Sender Maobsile App ] Frenﬂ.se Realtime S-ENIE% [ Recehser App ] [ Receiver ‘
Open chat & send message
Caonnect & save message
o ,[ ................................................................................................... [ Mesmg&ﬁucce&s] ...................................................................................

Push new message

] e
Display message + natification -
o Mossage dotvered
Messapge sent successiully
T [Connectpn Falled] 0 | T
o Error (netwarki/auth faiked)
Displa.y_ Ei_'r::ur mess-age
‘ Sender J Maobile App J Frebase Realtime Servic% [ Receiver App ] [ Receiver J

Hinh 2.9: So do tuan tu realtime - chat
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2.2.4.6.80 do tudn tw givi l6i moi phong vin

Company

Create infersiew

Uses response receved

Campany

Company App Job Swipe Server User App Uiser
POST finterview!
>
Push notification
-
Motify new interview
----------------------------------------- ‘..
Confirm/Decline participation
-
PUT finterview/confirm
Push notification
i
Company App Job Swipe Server User App User
Hinh 2.10: So dé tudn tw giri 167 moi phéng van
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2.2.4.7.80 do tudn tw qud trinh User vuét chon job va thwc hién matching

[ User ] " User App ] Fem::mrnend Engine Senrlc% { Job Swipe Server ]

COpen job search screen

o
-

GET frecommendations/jobs

Return Al-generated job list

Swipe rightieft or apply 1o job

POST fswipeffeedback (action: LIKEMDISLIKE)

-
Sanve action & update|personalization matri

e

POST /match/check (for LIKE acfions only)

e Match notifieation |

- Dizplay Match success!
T i et T e
| a Preference sawed + improved recommendations
...... poreiite b e Lo SO

User l I User App [ﬂemmmend Engine Sewlc% [ Job Swipe Server

Hinh 2.11: So do tudn tir qud trinh user vuét chon job va thwc hién matching
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2.2.4.8.80 do tudn tw qud trinh nha tuyén dung vuét chon irng vién va matching

Comparmnmy Company App ecommend Engine Servi Job Swipe Server
Select specific job & swipe candidates
GET frecommendations’candidates?jobld=123
Return candidate list for job
5 E
POST rewipafeadback (LIKEDISLIKE)
L
Update company |preference matrix
o J """""""""""""""""""""""""""""""""""""""""" [Match found (LIKEontyyl | ]
POST imatchfcheck
Match success
3 L L T T T T L e o é
Display Match!
e
[Mo match] 1
Preferance saved + improved recommendations
b= Better recommeandations
Company Company App ecommend Engine Servi Job Swipe Server

Hinh 2.12: So dé qud trinh nha tuyén dung vuot chon g vién va matching
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2.2.5

Thiét ké co sé div liéu

2.2.5.1. Mo hinh thiét ké co sé div liéu

Hé théng Co sé dit liéu bao gdm nhitng bang sau:

Bang constants: luu thong tin cac hing s6 hé thong nhu vai tro hodc loai théng
bao.

Bang accounts: luu thong tin tai khoan gdc dung chung cho ngudi ding va nha
tuyén dung.

Bang companies: luu thong tin chi tiét vé cong ty (danh cho nha tuyén dung).
Bang users: luu thong tin chi tiét ca nhan cia ngudi tim viéc.

Béang application_positions: Iuu thong tin vi tri cong viéc ma ngudi dung ng
tuyén.

Bang application_skills: Iuu thong tin k§ ning tmg véi timg vi tri Gng tuyén.
Bang user educations: luu thong tin qua trinh hoc tap cua nguoi dung.

Bang user experiences: luu thong tin kinh nghiém lam viéc cua ngudi dung.
Bang user awards: luu thong tin vé cac chtng chi/thanh tich ciia ngudi dung.
Bang languages: luu thong tin nang luc ngoai ngtr cua ngudi dung.

Bang matches: luu thong tin cac két ndi gitta cong ty va nguoi tim viéc.

Bang notifications: luu thong bao duoc giri giita cac nguoi dung trong hé thong.
Bang user personalization matrices: luu ma tran ca nhan hod riéng cho nguoi
dung dya theo tuong tac.

Bang job_personalization matrices: luu ma trdn ca nhan hod riéng cho cong
viéc dua theo tuong tac.

Bang page locks: Iuu trir thong tin khoa dir liéu theo ting trang khuyén nghi
cho mdi phién ngudi ding, dam bao tinh nhat quan ndi dung khuyén nghi trong

qua trinh phén trang va tai xép hang két qua.

SVTH: Huynh Hai Dang GVHD: ThS. Mai Van Ha Trang 58



Ung dung Al trong hé thong tim viéc

2.2.5.2. So' do quan hé giiva cdc bing trong co sé dir liéu
s s 2z s
Crs——
e R
CEEEE
C— - <
=S
e =22 ==t
: [E==a
CE
I === ===
o
' COE— T

Hinh 2.13: So dé quan hé gitta cdc bang trong co so dir lidu
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Mo ta cac bang trong Co sé dir liéu
- Bang constants

Bang 2.4: Bang co so dir liéu constants

Tén trudng Kiéu dit liéu Miéu ta Chi thich
constant_id UUID M3 hing s6 Khoa chinh
constant_name CHARACTER VARYING(1000) Tén hang s6
Loai hang sd
constant_type CHARACTER VARYING(1000)
(SYSTEM_ROLE,...)
description JSONB M ta chi tiét
created at TIMESTAMP WITH TIME ZONE | Thoi gian tao
updated at TIMESTAMP WITH TIME ZONE | Thoi gian cap nhat
Bang accounts
Bang 2.5: Bang co so dir liéu accounts
Tén trudng Kiéu dit li¢u Miéu ta Chi thich
account_id UUID Ma tai khoén Khoa chinh
account_status BOOLEAN Trang thai hoat ddng Mic dinh TRUE
CHARACTER A _
address Dia chi nguoi dung
VARYING(1000)
CHARACTER . L
avatar Anh dai dién
VARYING(1000)
) CHARACTER . .
email Email nguoi dung
VARYING(1000)
CHARACTER . )
password Mat khau ngudi dung
VARYING(1000)
CHARACTER - )
phone number So dién thoai
VARYING(1000)
CHARACTER )
refresh token Token xac thyc lai
- VARYING(1000)
Khoa ngoai
system_role UUID Ma vai tro (constants.constant_id
)
TIMESTAMP WITH TIME | Thoi gian tao tai
created_at
- ZONE khoan
TIMESTAMP WITH TIME | Thoi gian cép nhat tai
updated _at
ZONE khoan
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— Baéng companies

Bdng 2.6: Bdng co so dir liéu nha tuyén dung Company

Tén truwong

Kiéu dir liéu

Miéu ta

Chu thich

Khoa chinh, khoa ngoai

account_id UuID Ma tai khoéan cong ty )
- (accounts. account id)
CHARACTER .
company name Tén cong ty
VARYING(1000)
CHARACTER )
company_url Trang web cong ty
VARYING(1000)
. TIMESTAMP WITH
established date Ngay thanh 18p cong ty
- TIME ZONE
description TEXT M0 ta cong ty
others JSONB Thoéng tin khac
TIMESTAMP WITH o
created_at Thoi gian tao
- TIME ZONE
TIMESTAMP WITH L
updated_at Thoi gian cdp nhat
TIME ZONE

SVTH: Huynh Hai Dang

GVHD: ThS. Mai Van Ha

Trang 61




Ung dung Al trong hé thong tim viéc

— Bang users

Bang 2.7: Bang co so dir liéu nguoi dung Users

Tén trudng Kiéu dir li¢u Miéu ta Chi thich
) Ma tai khoan nguoi | Khoa chinh, khoa ngoai
account_id UUID . .
- dung (accounts.account_id)
) TIMESTAMP WITH o
date of birth Ngay sinh
- TIME ZONE
CHARACTER o
first name Ho nguoi dung
- VARYING(1000)
CHARACTER ,
last name Tén nguoi dung
- VARYING(1000)
gender BOOLEAN Gio6i tinh
others JSONB Thong tin khac
. o CHARACTER o ,
social media link Lién ket mang xa hoi
- - VARYING(1000)[]
, CHARACTER _
resume_link Link CV
- VARYING(1000)
summary_introduction TEXT Gio6i thi€u ban than
TIMESTAMP WITH o
created_at Thoi gian tao
- TIME ZONE
TIMESTAMP WITH L
updated_at Thoi gian cap nhat
TIME ZONE
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— Bang application_positions

Bang 2.8: Bang co so dir liéu application positions

Tén trudng Kiéu dit li¢u Miéu ta Chi thich

id UuID M4 vi tri (g tuyén Khoa chinh

account id UUID Ma tai khoan tmg tuyén Khoa ngoai

| S CHARACTER Tén vi tri e vl
a osition_title én vi tri img tuyén
PPLY_POSIHON. VARYING(1000) Hir e Ty

CHARACTER ,

salary Mtc luvong
VARYING(1000)

status BOOLEAN Trang thai

o CHARACTER o

description MO ta chi tiét
VARYING(10000)
TIMESTAMP WITH o

created_at Thoi gian tao

- TIME ZONE

TIMESTAMP WITH A .

updated at Thoi gian cap nhat
TIME ZONE
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— Baéng user educations

Bang 2.9: Bang co so dir liéu user educations

Tén trudong Kiéu dir liéu Miéu ta Chi thich
id UUID M3 hoc vén Khoa chinh
account id UUID Ma nguoi dung Khod ngoai
cpa NUMERIC(100,10) Diém trung binh
. CHARACTER
majority Chuyén nganh
VARYING(1000)
R CHARACTER o
description M0 ta chi tiét
VARYING(1000)
. TIMESTAMP WITH . .
study end time Thoi gian két thac
TIME ZONE
CHARACTER .
study place Noi hoc
VARYING(1000)
. TIMESTAMP WITH . L
study_start_time Thoi gian bat dau
TIME ZONE
is_university BOOLEAN Co phai dai hoc khong Mac dinh TRUE
TIMESTAMP WITH L
created at Thoi gian tao
TIME ZONE
TIMESTAMP WITH L.
updated_at Thoi gian cap nhat
TIME ZONE
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— Bang user_experiences

Bang 2.10: Bang co so dir liéu user experiences

Tén truong Kiéu dir liéu Miéu ti Chii thich
id UUID Ma kinh nghiém Khoa chinh
account id UUID Ma ngudi dung Khod ngoai
. , TIMESTAMP WITH L
experience end_time Thoi gian ket thuc
TIME ZONE
. . TIMESTAMP WITH L. Lo
experience_start time Thoi gian bat dau
TIME ZONE
. . CHARACTER ) )
experience_title Tén kinh nghiém
VARYING(1000)
o CHARACTER iy
description MO ta chi tiét
VARYING(1000)
.. CHARACTER
position Chtrc danh
VARYING(1000)
CHARACTER ) .
work place Noi lam viéc
VARYING(1000)
TIMESTAMP WITH o
created_at Thoi gian tao
- TIME ZONE
TIMESTAMP WITH .
updated at Thoi gian cap nhat
TIME ZONE
SVTH: Huynh Hai Dang GVHD: ThS. Mai Van Ha Trang 65




Ung dung Al trong hé thong tim viéc

— Bang user awards

Bang 2.11: Bang co so dir liéu user _awards

Tén trudng Kiéu dir li¢u Miéu ta Chi thich
id UuID Ma chiing nhan Khoa chinh
account id UUID Ma ngudi dung Khoa ngoai
. CHARACTER
certificate_name Tén chung nhan
- VARYING(1000)
. . TIMESTAMP WITH L.
certificate time Thoi gian nhan chiing nhan
- TIME ZONE
_ CHARACTER
description Mo ta
VARYING(1000)
TIMESTAMP WITH L.
created at Thoi gian tao
TIME ZONE
TIMESTAMP WITH N .
updated at Thoi gian cdp nhat
TIME ZONE
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Bang 2.12: Bang co so dir liéu languages

Tén truong Kiéu dir liéu Miéu ta Chii thich
id UuID Ma ngdn ngir Khoa chinh
account id UUID Ma nguoi dung Khod ngoai
CHARACTER S
language name Tén ngdn nglt
VARYING(1000)
CHARACTER ) ]
language score Trinh d§/ngudng diém
VARYING(1000)
. CHARACTER .
language certificate name Tén chung chi ngoai ngit
VARYING(1000)
. TIMESTAMP WITH .
language certificate date Ngay cap ching chi
TIME ZONE
TIMESTAMP WITH .
created_at Thoi gian tao
- TIME ZONE
TIMESTAMP WITH N .
updated at Thoi gian cap nhat
TIME ZONE
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— Bang matches

Bang 2.13: Bang co so dir liéu matches

Tén truwong Kiéu dir li¢u Miéu ta Chu thich
id UUID Mi két néi Khoé chinh
) o Khoa ngoai
company_id UUID Ma cong ty . .
(companies.account_id)
Cong ty da chap nhan két
company_matched BOOLEAN ..
noi
. TIMESTAMP Thoi gian két ndi thanh
matched _time
- WITH TIME ZONE | cong
) . A Khoa ngoai
user_id UUID Ma nguoi dung )
(users.account_id)
Ngudi dung di chdp nhan
user matched BOOLEAN < 1.
- két noi
TIMESTAMP L.
created at Thoi gian tao
WITH TIME ZONE
TIMESTAMP L.
updated_at Thoi gian cap nhat
WITH TIME ZONE
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— Bang notifications

Bang 2.14: Bang co so dir liéu notifications

Tén trwong Kiéu dir liéu Miéu ta Cha thich
id UuID Ma thong bao Khoa chinh
CHARACTER N . ,
content Noi dung thong bao
VARYING(1000)
. . . ) Khoa ngoai
notification_type UUID Loai thong bao .
(constants.constant id)
read_status BOOLEAN Trang thai doc Mic dinh FALSE
object id UuID Déi tuong lién quan
i i A Khod ngoai
receiver_id UUID Nguodi nhén .
- (accounts.account_id)
. o Kho ngoai
sender id UUID Nguoi g .
(accounts.account_id)
TIMESTAMP L
created at Thoi gian tao
WITH TIME ZONE
TIMESTAMP N .
updated at Thoi gian cdp nhat
WITH TIME ZONE
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— Baéng user personalization matrices

Bang 2.15: Bang co so dir liéu user personalization matrices

Tén truong Kiéu dir liéu Miéu ta Chu
thich
. M3 ma tran ca nhan hoa
id UUID , s Khoa chinh
cta nguoi dung
user_id UUID Ma ngudi dung Khoa ngoai
) Dit liéu ma tran & dang .
matrix data JSONB Bat budc
- JSON
o Kich thudc ma tran (sd
matrix size INT4 R
- chiéu)
total positive feedback INT4 S6 luot phan hoi tich cyc | Mic dinh 0
total negative feedback INT4 S6 luot phan hoi tiéu cyc | Mic dinh 0
i L Do twong dong gdc trung
average original similarity NUMERIC(10,8) binh
in
) o b tuong déng ca nhan
average personalized similarity NUMERIC(10,8) . .
hoé trung binh
TIMESTAMP WITH L. . Mic dinh
created_at Thoi gian tao dit liéu
TIME ZONE now()
TIMESTAMP WITH . Mic dinh
updated_at Thoi gian cap nhat
TIME ZONE now()
TIMESTAMP WITH | Lan cudi phan hoi nguoi
last feedback at
- - TIME ZONE dung
matrix_binary BYTEA Ma trén dang nhi phan
. . . .. | Méc dinh cAu
. Lich st phan hoi ]
feedback history JSONB ) o . trac  JSON
(liked/disliked jobs/users) |
rong
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— Bang job personalization matrices

Bang 2.16: Bang co so dir liéu job_personalization matrices

Tén truong Kiéu dir liéu Miéu ta Chu
thich
. M3 ma tran ca nhan hoa
id UUID . . Khoa chinh
cta cong viéc
job_id UUID Ma cong viéc Khoa ngoai
) Dit liéu ma tran & dang .
matrix data JSONB Bat budc
- JSON
o Kich thudc ma tran (sd
matrix size INT4 R
- chiéu)
total positive feedback INT4 S6 luot phan hoi tich cyc | Mic dinh 0
total negative feedback INT4 S6 luot phan hoi tiéu cyc | Mic dinh 0
i L Do twong dong gdc trung
average original similarity NUMERIC(10,8) binh
in
) o b tuong déng ca nhan
average personalized similarity NUMERIC(10,8) . .
hoé trung binh
TIMESTAMP WITH L. . Mic dinh
created_at Thoi gian tao dit liéu
TIME ZONE now()
TIMESTAMP WITH L . Mic dinh
updated_at Thoi gian cap nhat
TIME ZONE now()
TIMESTAMP WITH | Lan cudi phan hoi nguoi
last feedback at
- - TIME ZONE dung
matrix_binary BYTEA Ma trén dang nhi phan
. q i .. | Méc dinh cAu
) Lich sa¢ phan hoi ]
feedback history JSONB ) o . trac  JSON
(liked/disliked jobs/users) |
rong
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— Bang page locks

Bang 2.17: Bang co so dir liéu page locks

Tén trudng Kiéu dir li¢u Miéu ta Chi thich
id UUID Ma dinh danh khoa | Khoa chinh
trang
user_id UUID Ma ngudi dung Khoa ngoai toi
accounts.account id
session_id VARCHAR(255) Mai phién lam viéc | Bit budc
cua nguodi dung
recommendation_type VARCHAR(50) Loai khuyén nghi | Bat budc
(vi du: 'job', 'user")
page number INT4 S thir ty cua trang | Bét bude
locked items TEXTI] Danh sach cac muc | Mic dinh 1a mang rong
(item) duoc hién thi
va khoa trong trang
do
personalization_applied VARCHAR(50) Trang thai ca nhan | Tuy chon
hod 4&p dung trén
trang
context metadata TEXT Dir li€u ngit canh | Tuy chon
(dang chudi JSON)
created at TIMESTAMP Thoi gian tao ban | Mac dinh la
WITH TIME ZONE ghi CURRENT_TIMESTAMP
updated at TIMESTAMP Thoi gian cap nhat | Mac dinh 1a
WITH TIME ZONE ban ghi CURRENT_TIMESTAMP,
tu dong cap nhét
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2.3. Két luin chwong 2

Chuong nay di trinh bay rd vé hudng phén tich va thiét ké hé thdng ciing nhu thé hién
13 cac yéu cdu chire ning va phi chirc ning cta hé thong. Ngoai ra, em ciing di st dung
cac cong cu dé vé& cac so 6 nhu Whimsical, Diagram.io, ... dé co thé vé cac Use Case,

so d6 quan trong dé mo ta hé thong.
Bén canh d6, viéc mo ta ciu tric hé théng théng qua so d6 cling nhu trinh ty hanh

dong cho tuing chirc nang s€ gitp ngudi dung ¢ mot cai nhin tong quan vé cach hoat

dong va cach sir dung hé théng.
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CHUONG 3: PHAT TRIEN HE THONG
3.1. Thiét 1ap méi trwomg dé phat trién hé thong
3.1.1. Qudn Iy ma nguén

GitHub

Hinh 3.1: Logo github
Trong quy trinh phét trién phin mém hién dai, viéc quan 1y ma ngudn va kiém soat phién
ban dong vai trd rit quan trong dé dam bao tinh nhat quan, dé theo ddi va hd trg 1am
viéc nhém hiéu qua. Poi véi d6 an JobSwipe, nhom phat trién da sir dung Git két hop

v6i nén tang luu trit GitHub dé thuc hién cac tac vu nay.

Git 1a hé théng quan 1y phién ban phan tan (Distributed Version Control System —
DVCS) pho bién nhat hién nay. Git cho phép theo ddi moi thay d6i ctia ma ngudn theo
thoi gian, gitp 1ap trinh vién c6 thé quay lai cac phién ban trude hodc tao nhiéu nhanh

(branch) dé phat trién song song.

GitHub 1a dich vy luu trir ma ngudn dua trén Git, hd tro quan Iy kho ma ngudn tir xa,
ddng thoi cung cap nhiéu cong cu hd tro cong tac nhu: pull request, issue tracker, actions
CI/CD,... Viéc st dung GitHub gitip nhém dé dang chia sé ma ngudn, phan cong cong

viéc va kiém soat tién do du an.

M5t s6 thao tac chinh da dugc st dung trong du an:
— git clone: Tai ma ngudn tir GitHub vé may cuc bd.
~ git checkout -b <branch>: Tao va chuyén sang nhanh méi dé phat trién tinh ning
riéng biét.
~ git add, git commit: Ghi lai cac thay ddi vao lich sir phién ban.
— git push, git pull: Péng bd mi ngudn gitta may cuc bd va GitHub.
~ Pull Request (PR): Pugc sir dung dé kiém tra, xem xét va hop nhat ma tir cac

nhanh feature vao nhanh chinh.
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Viéc ap dung Git + GitHub di giap dam bao quy trinh 1am viéc mach lac, ¢ thé kiém
soat xung dot ma nguén, theo doi lich st thay ddi rd rang va ho tro 1am viéc nhom hiéu
qua.
Git 14 hé thdng quan 1y phién ban phan tan (VCS) cho phép theo ddi va kiém soat thay
d6i trong ma ngudn hiéu qua.
3.1.2. Moi trwong phit trién
Hé théng JobSwipe duoc phat trién trén nhiéu thanh phan, phan chia theo chuc ning:
~ Frontend: Ung dung di dong phat trién bang Flutter, hd trg da nén tang
(Android/iOS), cung cap trai nghiém ngudi dung hién dai.
~ Backend chinh: X4y dung bang Java Spring Boot, dong vai tro 1a Web API xit Iy
logic nghiép vu va giao tiép véi co so dit liéu.
- Recommendation API: Mot server riéng sit dung Python Flask, phuc vu céac tinh
nang goi y cong viéc/ing vién.
- Co s0 dit liéu: HE quan tri co s& dit liéu st dung PostgreSQL.
- B0 nho tam: Hé théng st dung Redis dé cache dir liéu hiéu nang cao.
~ ChromaDB: Pugc sir dung lam vector store cho hé théng goi y, gitp luu trit va
truy van embedding hiéu qua.
Flutter

¢ Flutter

Hinh 3.2: Logo cua flutter

Java

—_—
Java
Hinh 3.3: Logo cua Java
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Spring boot
Hinh 3.4: Log cua spring boot framework
PostgreSQL
PostgreSQL
Hinh 3.5: Hé quan tri co so dir lieu PostgreSQL logo
Redis
i |
Hinh 3.6: Redis logo

ChromaDB

Chroma

Hinh 3.7: ChromaDB logo
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3.1.3. Thiét lgp méi trwong dé phdt trién Frontend
1. Khoi tao Flutter project:
> flutter create jobswipe app
» cd jobswipe app
2. Cai dat cac dependency can thiét: Str dung pubspec.yaml dé thém céc thu vién
hd tro UL HTTP, Firebase,...
3. Chay tng dung
> flutter run
4. Tu dong hot reload: Flutter hd trg hot reload gitip kiém tra nhanh giao dién khi
thay d6i ma nguon.
3.1.4. Thiét lip méi truwong dé phdt trién Backend
1. Tao project Spring Boot: Sir dung Spring Initializr (https://start.spring.io) dé tao

project véi cac dependency nhu: Spring Web, Spring Data JPA, PostgreSQL
Driver,...

2. Cau hinh két ndi PostgreSQL
» spring.datasource.url=jdbc:postgresql.//localhost:5432/jobswipe db
> spring.datasource.username=postgres
> spring.datasource.password=*****xx
> spring.jpa.hibernate.ddl-auto=update

3. Khéi chay backend
» > ./mvnw spring-boot:run

3.1.5. Thiét lgp méi trwong Flask API (Recommendation System)

1. Tao moi truong Python
> > python -m venv venv
» > source venv/bin/activate
> > pip install flask redis chromadb

2. Khoi tao Flask app
> from flask import Flask
> app = Flask(__name_)
>
> @app.route("/api/recommend”)
> def recommend():

", nn

> return {"result": "recommendations"}

n n

> if name ==" main ":
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3.
3.1.6.
1.

> app.run(debug=True)
Tich hop Redis va ChromaDB cho viéc luu trit trang thai va embedding vector.
Thiét ldp co sé div liéu PostgreSOL
Cai dat PostgreSQL: Co6 thé cai tir https://www.posteresql.org/ hoac str dung
Docker.
Tao co sé dir liéu:

> CREATE DATABASE jobswipe db;
CAu hinh trong Spring Boot

4. Quan ly schema

3.2
3.2.1.

Input:

Str dung JPA + Hibernate dé ty dong tao bang tir cac entity Java.

C6 thé két hop thém Flyway hoic Liquibase néu can quan 1y migration.

Ung dung hoc may & trong chwong trinh

Phat biéu bai todn

Mo ta dau vao (Input) va dau ra (Output):

Thong tin ngudi dung: Dit liéu ho so ca nhan bao gdm kinh nghiém 1am viéc, hoc
van, k¥ ning, ngdn ngi, giai thuong va mo ta ban than

Thong tin cong viée: M6 ta cong viée, yéu cau k¥ ning, vi tri tng tuyén, mirc
luong va thong tin cong ty

Feedback twong tac: Dir liéu swipe (like/dislike) ctia nguoi ding dbi véi cac cong
viée duge dé xuét

Truy van tim ki€ém: Cau hoi hodc yéu cau tim ki€ém cong viéc tir nguoi dung

Output:

Danh sach cong viéc duoc dé xuat: Pugc sap xép theo d6 phu hop va ca nhan
hoa cho ting nguoi dung

Diém sb twong tu (Similarity Score): Thé hién mic do phu hop giita ngudi ding
va cong viéc (0-1)

Ma tran c4 nhan hoa: Ma tran 256x256 dugc cap nhat theo thoi gian dé phan dnh

sO thich ca nhan

Trwong hop xir ly:

Nguoi dung méi: Sir dung vector embeddings co ban tir thong tin hd so dé tim
kiém tuwong tu

Nguoi ding co feedback: Str dung ma trdn ca nhan hoa dé bién ddi vector
embeddings va cai thi¢n do chinh xéc

Khéng tim thiy két qua phu hop: Tra vé thong béo dé xuit tiéu chi tim kiém
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3.2.2. Dataset

Data ¢ day la cac vector embedding dugc tao tu profile, resume cua user (User

Embedding Vector), cac vector embedding dugc tao tir thong tin mo ta cong viéc (Job

Embedding Vector) va cac feedback duoc gui tryc tiép tir ngudi dung tng dung.
User Embedding Vector:

- Dimensionality: 256 chiéu

—  Ngudn dit liéu: Thong tin hd so, kinh nghiém, k§ ning

- S lugng: ~200 user embeddings

- Format: Float32 arrays, normalized vectors
Job Embedding Vector:

~  Dimensionality: 256 chiéu

~  Ngudn dit liéu: M6 ta cong viée, yéu cau, thong tin cong ty

- S lugng: ~1,000 job embeddings

- Format: Float32 arrays, normalized vectors

0.4 4
o A o
o °%,, at o A . -
02 ‘u‘ “ “ A
“ ."A ’. » “xi.‘ Y A ad “* A
A
00

~0.2 4 A % » A &
‘ Aq.l ~ “ ~ ;A
.
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Hinh 3.8: Visualization vector jov va vector user o dang 2D
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Feedback:

Hé théng thu thap feedback tir ngudi dung thong qua cac thao tac twong tac truc tiép

trén giao dién tmg dung di dong. Co ché feedback duogc thiét ké dwa trén mo hinh swipe

quen thudc, cho phép ngudi dung thé hién so thich mot cach ty nhién va nhanh chéng.

Feedback dugc thu thap thong qua hai loai thao tac chinh:

- Positive Feedback (Feedback = +1): Khi nguodi dung thuc hién thao tdc swipe

phai hodc nhin nat "Ung tuyén" dbi v6i mot job posting, hé thdng s& ghi nhin

day 1a tin hiéu tich cuc, cho thiy ngudi dung quan tim va c6 xu huéng g tuyén

vao vi tri cong vi€c nay.

- Negative Feedback (Feedback = -1): Khi nguoi dung thyc hién thao tdc swipe

trai hodc nhan nat "Tir chdi/Bo qua" ddi vai mot 161 dé nghi match, h¢ théng s€

ghi nhan day 1a tin hiéu tiéu cuc, cho thay ngudi dung khong quan tdm hoic

khong phu hop véi vi tri cong viéc nay.

Personalization Matrix:

- Kich thuéc: 256x256 cho mdi ngudi dung

- Khoi tao: Identity matrix (I) cho ngudi dung méi

- Luu trit: Binary compressed format trong PostgreSQL bang kiéu ByteA

PERSONALIZATION_MATRICES

uuid

uuid

jsonb

integer

timestamp

timastamp

bylea

jsonb

id P

user id

matrix_data

matrix_size

created at

updated_at

matrix_binary

feedback_history

Hinh 3.9: Cdu triic bang dé lvu ma trdn cd nhdn héa
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onnpany
Compuay I 0 Pasitivn |1

Hinh 3.10: Cac vector dwoc goi y truoc khi feedback

Hinh 3.11: Cac vector duoc goi y sau khi feedback
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Personsifatian Mabria mpadl Wisuall ratien
User: aldTh784 .., ol 5ifeclb3..., Feedback: LIKE
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Hinh 3.12: Visualize vector di chuyén sau khi feedback like dang 2D
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Hinh 3.13: Visualize vector di chuyén sau khi feedback dislike dang 2D
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3.2.3.

Quy trinh tao va cdp nhdt vector embeddings

Hé théng goi y viéc 1am sir dung mot kién trac hoc may két hop vector embedding va

ma tran ca nhan hoa dé cung cap cac goi y chinh xac va dugc ca nhan hoa.

l.

3.

Chuén bj dir liéu dau vao tir thong tin cua user, thong tin ctia cong viée va cong
ty tuong ing.

Str dung text-embedding-ada-002 dé tao vector embedding véi kich thudc 256
chiéu dé co thé cin bang giita d6 chinh xac va tdc do xir 1y.

Chuan hoéa va luu trit vector embedding vao trong ChromaDB.

4. Néu nguoi dung cudi cip nhat thong tin thi hé thong s& chay lai quy trinh tao

3.2.4.

vector embedding va ghi de 1én vector cii trong ChromaDB.

Quy trinh tao ma trdn ca nhan hoa dwa trén feedback

. Khéi tao ma tran ca nhan héa: Khi mot nguoi dung hodc cong viéc moi dugce

tao embedding, hé théng tu dong khéi tao mot ma tran ca4 nhan héa dudi dang
ma tran don vi dé c6 thé dam bao dugc hé théng hoat dong binh thudong ngay ca
khi chwa c6 feedback vi I - v = v s& khong lam thay d6i vector embedding gdc.
Khoi tao ma tran c4 nhan hoa ban dau s& c6 dang:

Py = lgxa
Py: Ma tran ca nhan hoa ban dau
I: Ma tran don vi
d = 15368: Kich thuéc embedding
Luwu trir ma tran ca nhan héa: Luu trir ma trdn cd nhan héa vao trong
database PostgresSQL bang cach nén dir liéu tir numpy array thanh dang
BYTEA giup giam dang ké dung luong luu trix
Str dung ma tran ca nhan héa:

Thay vi st dung cosine similarity truyén thong:
u-v

sim(u, v) = vl

H¢ théng st dung Personalized Quadratic Form:
u'Pv
simp(u,v) = ——
3 |ul v
u : User embedding
v: Job embedding
P: Ma tran ca nhan hoa cua user

simp: Similarity score dugc ca nhan hoa
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4. Cap nhat ma tran ca nhan héa:
Hé théng st dung gradient descent voi regularization dé cap nhat ma tran dya
trén feedback véi cong thirc cap nhat:
Py =P ta-f - (wv')+pU~-P)

P,: Ma tran c4 nhan hoa tai thoi diém ¢
a: Learning rate (0.02)
f: Feedback score (+1 cho like, -1 cho dislike)
v: Item embedding duoc chuin hoa
vw’: Outer product tao ma tran cip nhat
B: Shrinkage coefficient (0.05)
I: Ma tran don vi

5. ITng dung trong recommendation system:

— Kién triic hé thong goi ¥ hai chiéu véi personalization:

+ Heé théng hd tro hai loai recommendation chinh: goi ¥ cong viéc cho
nguoi tim viée va goi ¥ tmg vién cho nha tuyén dung.

+ Thay vi st dung cosine similarity truyén thong, hé théng ap dung
Personalized Quadratic Form két hop user/job embedding v6i ma tran
c4 nhan hoa dé tinh toan diém s6 similarity da duoc c4 nhan hoa.

+ Hé théng ciing tich hop co ché Page Locking dé dam béo tinh nhat
quan trong phan trang khi ma tran dugc cap nhat real-time.

— Thu thap feedback va cdp nhdt ma tran ca nhan hoa:

+ Hé théng thu thap feedback thong qua hai co ché: feedback truc tiép
(like/dislike ngay 1ap tirc) va swipe feedback (xtr 1y theo batch).

+ Khi nhan feedback, ma tran cd nhan héa dugc cap nhét theo cong thurc
gradient descent vdi regularization, trong do learning rate 0=0.02 va
shrinkage coefficient p=0.05 dé can bang gitta viéc hoc tir feedback
m&i va duy tri tinh 6n dinh.

+ Heé théng luu trit lich sur feedback va cap nhat ma tran real-time dé cai
thién chét lugng recommendation theo thoi gian.

— T6i wu hiéu suit va két qua recommendation:

+ Dé xir Iy khéi lugng 16n nguoi dung, hé thdng ap dung nhiéu ky thuat
tb1 vu: caching ma tran va embedding, luu trit ma tran dudi dang
binary compressed trong PostgreSQL, xtr 1y feedback theo batch, va

to1 uu truy van ChromaDB.
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+ Keét qua cudi cung la danh sach recommendations dugc sap x€p theo
di€ém s6 da ca nhan hoa, bao gdm thong tin chi ti€t vé cong viéc/ing
vién, diém sO similarity goc va da personalized, cung metadata vé

pagination va session management.

3.3. Kétluan chwong 3

Chuong 3 em d4 trinh bay chi tiét qua trinh trién khai va phat trién hé théng JobSwipe,
bién cac thiét ké va phan tich thanh mot san phdm phan mém hoan chinh. Qua trinh nay
bit dau bang viéc thiét 1ap mot méi trudng phat trién toan dién, bao gdm viée quan 1y
ma ngudn bang Git/GitHub, xdy dung giao dién ngudi dung véi Flutter, phat trién logic
xtr 1y phia may chil bang Spring Boot, va trién khai dich vu dé xuat thong minh véi
Python va Flask. Bén canh d6, cac hé co sé dir liu nhu PostgreSQL, Redis va
ChromaDB ciing dugc cau hinh dé dam bao luu trit va truy xuét dit liéu hiéu qua. Trong
tdm cta chuong 13 phan tng dung hoc may, noi mo ta cach hé théng biéu dién ngudi
dung va cong viéc dudi dang cac vector embedding. Diém ndi bat 1a viéc xay dung va
cap nhat ma tran c4 nhan hoa dua trén phan hoi (feedback) truc tiép tir nguoi ding. Co
ché nay cho phép hé thong hoc tir s¢ thich ctia ngudi dung, tir 6 tinh chinh cac goi ¥ dé
ngay cang chinh xac va phu hgp hon.
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CHUONG 4: TRIEN KHAI HE THONG VA KET QUA

4.1. K&ét qua hinh anh
4.1.1. Man hinh truy cdp ciia hé thong

Find
your
drea
job

Welzome 1o oy

k ~3 START NOW

Hinh 4.1: Man hinh splash truy cdp hé thong

—  Tiéu dé& ndi bat: “Find your dream job”.

— Doan gidi thi€u ngan: Huong dan nguoi dung vudt dé kham pha cong viéc va

cong ty.

— Nt Start Now gitp nguoi dung bat dau hanh trinh tim viéc.
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4.1.2. Man hinh dang nhdp tai khodn

WMEND T 4B

Signin

« hhdforwork@gmail.com

-—

Forgot your password? Click hare

~3 SION IN

Hinh 4.2: Man Sign in dang nhdp tai khoan

—  Truong Email: Nhap dia chi email cua nguoi dung.

—  Truong Mat khéu: Nhép mat khau tuong rng.

—  Lién két “Forgot your password?”: Cho phép ngudi dung khéi phuc mat khau
néu quén.

— Nt “SIGN IN”: Pang nhap vao hé thng.

—  Tuy chon “Sign up with Email”: Danh cho nguoi dung chua c6 tai khoan.
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4.1.3. Man hinh dang ky tai khodn

Register

First Name Last Name
Emall

Password

Address

Phone Numbet

Date of birth

® Male

X

Hinh 4.3: Man Resigter dang ky tai khoan
— Man hinh “Register” (Bang ky)
Thong tin ca nhén:
First Name, Last Name
Email, Password
Address, Phone Number
Date of birth
Gioi tinh (Male / Female)
—  Nut “SIGN UP”: Hoan tat dang ky tai khoan.

+ + + + + o+
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4.1.4. Man hinh quan ly thong tin

nncam - OBNO T AR Bwe ziu.l- Mm ne0c B W - OXENO D A|Awe N AW - S6MBA0 U L RAmy
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’ B hitorwor@amat com Huynh Hal Déng Certificate
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N MTRTIMSI Skiled Flutter Developer with expertise in buildi  L#00usge Name
so N AgHht comigveo- —
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Overview
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Shiled Futier Orveiuset with esgertse i
More Master
Butkdrg high sevfanmance, cross platierm mobée p
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N n DA T 4R T noen e A U LR B naev MR U 4R T nactr e 05BN 0 T 4R Am nypcon D T 4R Ame
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Expanmrcn Tt Tiw Cxpasance A2 Time
N 24102023
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Hinh 4.4: Man hinh quan ly thong tin users
— Hién thi thong tin cong ty: anh dai dién, té€n cong ty, email, ngay sinh, s6 dién thoai, gidi tinh, lién két mang xa hoi.
— Phan giéi thiéu nang lyc (“Summary Introduction”) duoc 1am ndi bat.
— Cac myc nhu Education va Experience dugc phan chia rd rang theo dang thé mau. Cac tuy chon Change Password va Log out,

man hinh thé hién chirc ndng xem/thém/xo6a/stra cac thong tin vé hoc van, kinh nghiém, ngon ngfr, giai thudng,...
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312 - 4 RGO T 4 MAWe 2440 1 .4 MEAD D L MAwe
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JobSwipe < -
< ™
bt HONVC O Congsien sompeng Eleciromcs MOME CF Comples
samEngdecyorscTher
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Information
Position 2 “

Setting
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Hinh 4.5: Man hinh quan ly thong tin cong ty

Hién thi thong tin cong ty: anh dai di¢n, té€n cong ty, email, ngay thanh lap, sb dién thoai, lién két mang xa hoi.
Céac muc nhu cong viéc dang tuyén va ngdn ngir cong ty dang sir dung duwoc phén chia rd rang theo dang thé mau. Céac tiy chon
Change Password va Log out, man hinh thé hién chirc ning xem/thém/x6a/sira cac thong tin vé cong viéc dang tuyén, thong tin

cong ty, ngdn ngir,. ..
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4.1.5. Man hinh thong bdo

naEEm- WEAKBSO U AW AWs

JobSwipe Lo

Matching Samsung Electronics
HCMC CE Complex Hai Dang Huy..,

Reject matching Samsung
Electronics HCMC CE Complex Ha...

|

Reject matching Samsung
Electronics HCMC CE Complex Ha...

R Request matching Samsung
| Electronics HCMC CE Complex HA..,

Jay

B Request matching Samsung
| Electronics HCMC CE Complex Ha..,

Matching Samsung Electronics
HCMC CE Complex Wilkes Chris

A Request matching Samsung
Electronics HCMC CE Complex Wi..,

Matching Samsung Electronics
HCMC CE Complex Wilkes Chris

‘ Request matchin ung
1
ft Q89 ~
AR WHF mMAFFRIAA Cameiinn
Hinh 4.6: Man hinh thong bao
— Danh sach thong béo:

+ Cac trang thai matching vdi trng vién/cong viée

Trang thai: Pa matching, yéu cau mdi, hodc tir choi.

Thoi gian: 6 gid, 7 ngay, 12 ngay trude.

+

+

+ Nut “Request matching” (Yéu cAu matching): Tao yéu cdu méi.
+

Nt “Reject” (Tt chdi): Tir chdi yéu cau.
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4.1.6. Man hinh nhdn tin
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M2E WA - MAKEAD T LA MBwWe 1
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)
-
!
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Hinh 4.7: Man hinh danh sdach nhan tin va nhan tin riéng
— Man hinh Danh sach nhén tin

+ Hién thi danh sach nguoi dung co thé nhin tin, kém theo anh dai dién, tén

va email.
+ C6 thanh tim kiém dé loc theo tén cong ty, tén cong viéc / tén (mg vién.
— Man hinh Nhén tin
+ Giao dién tro chuyén 1-1 voi nguoi dung khéc.
+ Hién thi trang thai “Online” va lich st héi thoai theo thoi gian.
+ Tin nhin cta nguoi dung va d6i phuong dugc phan biét trai/phai.
+

C6 6 nhép tin nhin, biéu twong gii anh va tép dinh kém.
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4.1.7. Man hinh xem thong tin chi tiét nguwoi ding

$

DAng Huynh Ml DAng Huynh Nl Dang Huynh Hil

About Us Stedy plece: Danang Unisersty of Scence and Poation: Juricr Motile Deveings:
Technalogy Wark Place RikkeSoft

hibed Hhlles Dersieper neh exserine 1 bueding Majartty. nformation Technology (Jeganese Stare date: D2-10-7073

NG pTOnY e, (1o phrToem Mt 2pgs. lnguage) Loe dute: 05042024

Profisient in Fhater Dart, and dean b tactire, Start date: Trre -

detvenng useconeric odarons eHichenty End date P and 0%
ha: 323 applications wsing Dart Futter, RESTIWARL

B hidfommeekgpgmat com Desetiption Dio. HITP Provider patiem, GetX patters

CO  hitpe v gihub com/giee-ii-pour-Sexl-ahol

Posltion: Hemote Mobile Deveape
8 wonasw Work Place: Suzofer VI Nam
Srart dete 10-0%-7073

LSRR T IS Lad dute: 05102020

Matah far Position Matah far Position Mateh for Posian.
futter o flutter v flutter

Hinh 4.8: Man hinh xem théng tin chi tiét ngwoi dung

— Nguoi dung (nha tuyén dung, ngudi dung twong ty) sé& xem duoc thong tin cong
khai ctiia nguoi dung khac gdm tong quan, hoc van, kinh nghiém, giai thuong,. ..

— Ngoai ra, nha tuyén dung c6 thé moi tham gia phong van & cac vi tri cong viée
phu hop véi kinh nghiém cua nguoi dung.
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4.1.8. Man hinh xem théong tin chi tiét cong ty

Viéc i IT Client Viée 0i IT Client

Thonh phi: Ho Chi Minh, 56 Thanh phi Mo Chi Minh, S0
VN VN

Overview Jaba Overyiew Jaba

About Us Opening position

B8 viécoiitclient@example.com
. Full Stack Application

https://vn.indeed.com/cmp/ Developer (Remote)

2 VINE1ABBABTC ACERADHT-Client

Requi Is:
(Y 11052025 s

Pythen Sava Juvasenpt Heact
L 0892020514

Anguler Vue HIML css
© Thanh phd Hb Chi Minh, SG, VN

PHP Swint Kottm Flutter

#5 Full-Stack Software Engineer

Roguired SkMls:

Pymon Jave JavaScript  Seact

Hinh 4.9: Man hinh xem thong tin cong ty
— Ngudi ding c6 thé xem thong tin gidi thiéu cua cong ty gdm dia chi email,
website, ngay thanh lap, s6 dién thoai, dia chi,...
— Ngoai ra, ngudi ding co6 thé xem danh sach cac cong viéc hién tai dang c6 nhu
cau tuyén dung & cong ty.
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4.1.9. Man hinh chi tiét vigc lam

Hinh 4.10: Man hinh irng vién xem chi tiét thong tin tuyén dung

< Job Detail <

Full-Stack Application 0
Developer

Viéc 01 1T Client

3]

About this role
Gi6i thidgu:

VIEC OI 1& cong ty tuyén dung nhan sir vix 100%
vin NHAT BAN dugce thanh I3p vao ndm 2016
Ching 161 cung cip dich yu nhan sy chuyén
nghvép, “Dich vu headhunt”, “Tu vin nhdn sy’ va
‘Quan iy trang web viéc lam (viecol yn) * tal Vit
Nam. Vigc Oi It Client dang 18p trung vdo cac viée
1am 1T nhwr wéc lam Backend developer (PHP
Python, Java, C2, Ruby, blockchain .. ) , viéc lam
frontend developes (MTML/CSS, javascript,
react js, angular s, vue |s ), cong viéc mobile
app developer ( react native, swift, flutter, kothin,
Xamarin_) viéc lim Design (XD, Figma,
Photoshop...) , viéc lam hardware engineer val
cac ky ndng nao lian quan dén cong viec 1T/
CNTT.

Job description:

« Your Job Is being a part of our toam, whore
our excellence

o llfavina tha hant tankhnalanion nanalula o tha

— Tu danh séch hién thi cac cong viéc, nguodi dung cé thé chon mdt cong vige va

xem thong tin chi tiét cua nd.

— Théng tin chi tiét bao gdbm thong tin cong ty, mé ta, muc lwong, ...

— Ngoai ra, con c6 nat “Apply this job” dé tmg tuyén nhanh vi tri ndy.
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4.1.10. Man hinh lwdt va “quet” dé matching

LR mmEsO 0 AR Bure SULE B N2AEAO D AR re nwcon LMD I ARy

JobsSwipe C  Jobswipe C JobSwipe Rt O <

e

2laAX

wheve the dream begins

flutter | Full-Stack Application Developer Hai Dang Huynh

) ) o

Q W & 2 Q ® & 2 Q ® 8 2

Hinh 4.11: Man hinh danh sach cong viéc / wng vién phu hop

— Giao dién nay sé& tu dong hién thi danh sach cac cong viéc cho ngudi dung Gng
vién xem, ngoai thong tin vé tén cong viéc, tén don vi tuyén dung thi né con thé
hién mirc dJ tuong thich cua tng vién va cong viéc.

— Dbi véi nha tuyén dung, ho ciing c6 thé xem dugc cac tmg vién va murc d tuong

thich cua ho véi tirng cong viéc dang c6 nhu cau tuyén dung.
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4.2. Kétluin chwong 4

Trong chuong nay, em di trinh bay qua trinh trién khai thanh céng hé théng JobSwipe
— mot nén tang hd tro tim kiém viéc 1am hiéu qua, duoc xay dung bang Flutter cho giao
dién ngudi dung, Spring Boot (Java) cho phan backend va PostgreSQL 1am hé quén tri

co so dir lidu.

Giao dién nguoi dung cua tmg dung duoc thiét ké hién dai, truc quan, huéng dén trai
nghiém muot ma trén thiét bi di dong. Cac tinh ning chinh nhu: ding ky, dang nhap,
quan ly hd so ¢4 nhan, tim kiém cong viéc, nhén tin, két ndi nha tuyén dung — déu duoc

tich hgp va van hanh hiéu qua.

Viéc két hop Flutter va Spring Boot gitip tdi wu hiéu suét giita client va server, trong khi
PostgreSQL hd tro luu trit dit liéu 6n dinh va linh hoat. Hé thng di chimg minh duogc
kha nang hoat dong on dinh, dé st dung, déng thot tao ra trai nghi€ém cé nhan hoa va

chuyén nghiép cho ngudi tim viée cling nhu nha tuyén dung.
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KET LUAN
Két qua dat dwoe

Trong qua trinh tim hiéu, nghién ctru co s& 1y thuyét, phat trién va trién khai hé théng,

dd an di dat duoc nhitng két qua sau:

Vé mit 1y thuyét:

Nim duoc quy trinh phat trién phan mém hoan chinh, tir 1én ké hoach dén trién
khai va hoan thién.

Ap dung kién thirc dé phan tich va thiét ké hé thong, bao gém viéc sir dung Dart
va Flutter cho 1ap trinh frontend, Java va Spring Boot cho backend, va Python
v6i Flask cho phat trién Al

bac bict, ban da lam quen véi cac k§ thudt machine learning nhu vector
embedding, tinh toan d6 twong ddng (cosine similarity, dot product,...), va ma
tran ¢4 nhan hoa cho hé thong goi ¥.

C6 kinh nghiém thiét ké co s dir liéu voi PostgreSQL va thiét ké giao dién di
dong véi Flutter.

C6 kinh nghiém trién khai hé thong trén AWS, str dung céc dich vu nhu EC2 va

S3, dam bao tinh 6n dinh va kha ning md rong.

Vé mit ing dung:

Giao dién swipe kiéu Tinder, cho phép nguoi ding nhanh chong thé hién sy quan
tam dén cong viéc hodc ung vién.

Tinh ning trich xuét thong tin CV ty dong tir file PDF, giup chuan héa dit liéu va
giam cong strc nhap licu.

Hé thdng goi ¥ théng minh dua trén vector embedding va ma trin c4 nhan hoa, tbi
wu héa viéc dé xuét cong viéc va ung vién.

Tinh nang chat truc tiép, hd trg giao tiép tirc thoi giita hai bén, ciing v6i quan 1y ho
s0, cong viéc, va lich phong véan hiéu qua.

Ung dung Al tién tién giup cai thién trai nghiém nguoi ding, tiét kiém thoi gian

va chi phi cho ca ngudi tim viéc va nha tuyén dung.
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2. Nhirng van dé chwa giai quyét

Mic du di dat duoc nhiing két qua nhat dinh cia mot hé théng tim kiém viéc 1am, hé

thdng van con ton tai mot sé han ché nhu sau:

—  Chua hd trg phién ban web, khién ngudi ding chi c6 thé truy cap qua tng dung di
dong, han ché kha niang sir dung trén may tinh.

~  Chua cho phép upload video, chang han nhu video gidi thiéu ban than cia tng vién
hoic video gidi thiéu cong ty ciia nha tuyén dung, c6 thé 1am giam tinh hap din va
ca nhan hoa.

- Chua tich hop véi cac nén tang viéc 1am khac, dan dén viéc déng bo dir li€u va md
rong ngudn tmg vién/cong viéc bi han ché.

3. Huéng phat trién

Bén canh nhitng két qua dat dugc da néu trén, d6 4n nay con co thé phat trién va hoan

thién thém nhiéu tinh ning:

—  Phat trién phién ban web dé mo rong kha ning truy cip, gitip ngudi ding co thé sir
dung hé théng trén may tinh, tang tinh tién loi.

- Thém churc nang upload video, cho phép ting vién thém video gidi thi€éu ban than
va nha tuyén dung thém video gidi thiéu cong ty, ting tinh c4 nhan hoa va hap dan.

~  Tich hop véi cac nén tang viéc lam khac, chang han nhu LinkedIn hodc cac trang
web tuyén dung phd bién, dé dong bo dir liéu, mé rong ngudn Gmg vién va cong
viéc, va cai thién hiéu qua két ndi.

~  Tién hanh khao sat mirc 6 quan tdm va chuén héa cac hanh vi tuong tac ctia ngudi
dung thanh thang diém tir -1 dén 1, nhim phuc vu cho viéc tinh chinh va nang cao
d6 chinh xéac ctia hé thong goi .
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