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TOM TAT

Tén dé tai: Xay dung Website du bao xu hudng vi¢e lam
Sinh vién thyc hién: D6 Cao Cudng
MSSV: 102210309 Lép SH: 21TCLC_KHDL2
Pé tai "Xay dung Website du bado xu hudng viéc lam" nham liét ké, phan tich va
dua cho nguodi dung nhitng cong viéc phu hgp véi ban than. Ngoai ra website con tich
hop céc tinh nang tng dung Al d¢ du doan xu hudng cong viéc, so sanh cac cong viéc
deé tim ra cong viéc phu hop.
Noi dung dy 4n bao gdm 4 chuong:
= Chuong 1: Co sé 1y thuyét
= Chuong 2: Hé thong phan tich va thiét ké
= Chuong 3: Ung dung hoc may
= Chuong 4: Thiét ké Chatbot Al
= Chuong 5: Két qua thuc hién va danh gia



_PAIHOC DA NANG CONG HOA XA HQI CHU NGHIA VIET NAM
TRUONG PAI HOC BACH KHOA Dac lap - Tu do - Hanh phic
KHOA CONG NGHE THONG TIN

NHIEM VU PO AN TOT NGHIEP

Ho tén sinh vién: D6 Cao Cuong

S6 thé sinh vién: 102210309 Loép: 21TCLC_KHDL2
Khoa: Cong nghé Thong tin Nganh: Khoa hoc dir li¢u va Tri tu¢ nhan tao

1. Tén dé tai do dn:

Xay dung Website du bao xu hudng viéc lam

2. Pé tai thude dién: O C6 ky két thoa thudn sé hitu tri tué doi véi két qua thuwc hién
3. Cdc s6 liéu va dir liéu ban dau: Khong co.

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

Noi dung cic phan thuyét minh bao gom:

- Mo dau: Pua ra gidi thiéu chung vé dé tai, muc tiéu, d6i twong va bang ké hoach
thuc hién.

- Chuong 1 - Trinh bay vé co s& 1y thuyét

- Chuong 2 - Trinh bay vé hé thong phan tich va thiét ké

- Chuong 3 - Trinh bay tng dung hoc may

- Chuong 4 — Trinh bay vé thiét ké Chatbot Al

- Chuong 5 - Trinh bay vé két qua thyc hién va danh gia

- Két luan: Tong két nhitng két qua dat duoc ciing nhu cac han ché va trinh bay
mot s& huéng phat trién cho hé thng.

5. Cdc ban vé, do thi (ghi ré cdc loai va kich thuée ban vé):

Biéu do useccase, so d6 hoat dong, so dd tuan tyu

6. Ho tén ngueoi huéng dan: PGS.TS. Nguyén Tan Khoi

7. Doanh nghiép hwéng dan:
8. Ngay giao nhiém vu dé dn: — ......./......./ 2025
9. Ngay hoan thanh dé dn: oo /2025

Pa Nang, ngay... ... thang......nam 2025
Trwéng Bo mon Nguoi huwéng dan



LOI NOI PAU

Trong subt quéa trinh hoc tap tai trudng Pai hoc Bach Khoa - Pai hoc Pa Néng
va thoi gian thyc hién dd an nay, toi da nhan duoc sy gitp do va hudng dan tan tinh tr
cac Thay, C6 trong khoa Cong Nghé Thong Tin. Toi xin bay to 10ng biét on chan thanh
dén tat ca cac Thay, C6 da truyén dat kién thirc chuyén mén va dong vién tinh than hoc
tap, giup toi cod nén tang dé thuc hién dd an tot nghi¢p. Viéc thuc hién dé tai nay khong
chi 1a mot co hoi dé toi ap dung nhitng kién thirc da hoc vao thyc té ma con 1a mot thach
thire, doi hoi sy nghién ctru, sang tao va nd luc khong nging.

Dic biét, to6i xin giri 101 cam on sau sic dén PGS.TS. Nguyén Tan Khoi, nguoi
d3 tan tAm hudéng dan, gitp toi hiéu rd muc tiéu ctia dd an va dua ra nhitng 16i khuyén
quy bau trong viéc lya chon dé tai. Thay da danh thoi gian t6 chirc cac budi gip go dé
thao luan va giai dp thic mac, luon dong hanh va hd trg toi trong sudt qua trinh thuc
hién d6 4n.

Dé co thé dat dugc thanh qua ngay hom nay, toi rat biét on gia dinh d tao diéu
kién, khich 1& va dong vién t6i tiép tuc hoc tap. Cam on nhitng nguoi ban, anh chi t6i da
ludn ddng hanh va hd tro toi trong sudt qua trinh hoc tap.

Trong qua trinh hoc tap va thuc hién dd an, khong thé tranh khoi nhitng thiéu sot.
T6i rat mong nhan duoc nhitng goép ¥ thang thin tir cac Thay, C6 dé co thé hoan thién
hon két qua ctia minh va tich lity thém kinh nghiém cho cong viéc sau nay.

M0t lan nira, t61 xin chan thanh cam on!



LOI CAM POAN LIEM CHINH HQC THUAT

T6i xin cam doan D6 an tot nghiép co dé tai: “Xay dung Website du bao xu
hudéng viéc lam” 1a cong trinh nghién clru cua chinh c4 nhan t6i dudi sy hudng
dan tryc tiép cia PGS.TS.Nguyén Tan Khoi. T6i da ty doc, nghién ctru, dich tai lidu va
tong hop céac kién thirc da 1am nén bao cao niy va dam bao khong sao chép & bat ctr dau.
Nhiing 1y thuyét trong bao cao déu duge sir dung tai liéu nhu t6i da tham khao & phan
tai liéu tham khao da c6 trong béo cao.

Tbi xin chiu hoan toan trach nhiém va moi hinh thire ki luat néu nhu vi pham
liém chinh hoc thuat tir phia khoa va nha truong.

Sinh vién thuc hién

D6 Cao Cuong

i
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Xady dung website dw bao xu huwong viéc lam

MO DAU
1. Ly do chon d¢ tai

Trong mot thé giGi phat trién nhanh chéng duoc thuc day boi nhimng tién b cong
nghé, cac van dé viéc 1am dang tré nén ngay cang phirc tap, doi hoi cac giai phap hién
dai. Su két hop gitra tri tu¢ nhan tao va mang ludi thong tin mo ra vo s6 co hoi dé cung
cap thong tin chinh xac va hd trg kip thoi cho nguoi tim viée. Didu nay khong chi lam
giam &p lyc ca nhan ma con gdp phan vao su phat trién bén vimg cia nén kinh té.

Muc tiéu cia du 4n nay 1a xay dung mot hé thong toan dién, tan dung tri tué nhan
tao, cung cép thong tin toan di¢n, chi tiét, chinh xac dé hd tro nguoi tim viéc da dang.
Hé thong khong chi phan tich va dé xuat viéc lam phi hop ma con cung cip thong tin
vé xu hudng thi truong lao dong, gitip ngudi tim viée tiép can ngudn tuyén dung nhanh
chong va hi¢u qua.

Hé théng s€ st dung thuat toan tri tu¢ nhan tao dé thu thap va phan tich dir li¢u
trich xuat tir danh sach viéc 1am trén cac nén tang tuyén dung pho bién hién nay nhu
Facebook, LinkedIn, TopDev, Vieclam24h,... Cong nghé may hoc s€ dugc ing dung dé
t61 wu hoa qua trinh dy doan cung cau trong tuong lai cho cac vi tri viéc lam khac nhau.

Dy 4n nay khong chi mang lai loi ich truc tiép cho ngudi tim viéc ma con gop
phan giam thiéu tinh trang that nghiép, giup nguoi im viéc dén dau xu hudng va chuan
bi k¥ ludng cho con dudng sy nghi¢p cia minh. Hon nita, du 4n con mé ra co hdi nghién
clru va phat trién trong linh vuc tri tué nhan tao va tmg dung cong nghé dé giai quyét
cac van dé xa hoi cap bach.

Website s& duoc xdy dung va phat trién trén nén tang internet, cho phép nguoi
dung truy cap hé thong dé tim kiém co hoi viéc lam ph hop va cung cép phan hoi vé
du doan nhu ciu viéc lam trong tuong lai.

2. Muc tiéu

Xay dung hé théng giup ngudi tim viéc dé dang tim dugc viée lam tir cac tin
tuyén dung trich xudt tir cac trang web khac.

X4y dung hé thong cho phép ngudi ding xem sd lidu thong ké tuyén dung tai 3
thi trudng lao dong 16n hién nay tai Viét Nam 1a Ha Noi, Pa Nang va HO Chi Minh, bao
gdm tinh hinh nhu cau tuyén dung.

Ung dung Al & du doan nhu cau viéc 1am trong tuwong lai.

Xay dyng Chatbot nham muc dich tu van chinh xac nganh nghé phu hop cho
nguoi dung.
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3. Cac buéc thue hién

Dé dat dugc cac muc tiéu trén, dé tai can thuc hién cac bude sau:
- Nghién ctru vé cha dé nay.
- Thu thap dir liéu va tap hop dit lidu vé thong tin tuyén dung.
- Tim hiéu vé thuét toan LSTM, Transformer.
- Tién hanh dao tao m6 hinh.
- Kiém tra d6 chinh xac cia mo hinh.
- Xay dung co s¢ dir licu.
- Thiét ké giao dién ngudi dung (Design).
- Thiét ké giao dién trang quan 1y (Thiét ké).
- Phan tich va thiét ké churc nang.
- Chon cong ngh¢ k¥ thuat.
- Tién hanh ma hoa.
- Kiém tra.

- Viét bao cao va trién khai chwong trinh.
4. Cong cu va mdi truwdng phat trién

Céc cong nghé duoc sir dung trong chu dé nay:
- Back-end: FastAPI
- Front-end: NextJS
- Al: Python, LSTM, Transformer
Phan mém va cong cu:
- Cursor
- Google Colab
- Drawl io, Bit dau UML
Hé thong quan 1y co s& dit liéu: MongoDB
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CHUONG I. COSO LY THUYET
1. Tinh cap thiét ciia dé tai

Loi thé canh tranh: Vi s6 luong trang web tuyén dung ngay cang tang, viéc thiét
lap sy hién dién truc tuyén dé luon di trude d6i thii canh tranh 1a dicu bat budc. Xay
dung mot trang web tong hop thong tin tir cac trang web tuyén dung khac nhau mot cach
nhanh chéng va day da gitp ngudi tim viéc tiép can nhanh chéng va don gian, dong thoi
gianh duoc loi thé canh tranh trong nganh.

Ky vong ctia nguoi tiéu ding: Nguoi tiéu dung hién dai mong mudn su tién loi
va kha nang truy cap nhanh chong vao nhiéu loai bai dang viéc lam khi tim kiém viéc
lam. Trang web tuyén dung cung cap cho nguoi dung kha ning duyét danh sach va xem
thong tin chi tiét vé bai ding viéc 1am mot cach nhanh chong va chinh xac. Céc tinh
nang Al cling co thé duoc st dung dé dy doan céc co hdi viec 1am trong tuong lai dé lap
ké hoach k¥ ning va du doan viéc lam trong tuong lai, do d6 lam giam kha ning thét

nghiép.
2. Tong quan vé giai phap ky thuat
2.1. Ldp ké hoach va thiét ké

- Xéc dinh muc tiéu va yéu cau cta trang web téng hop viéc lam.

- Phan tich yéu cu, v& so dd hoat dong, truong hop st dung, thiét ké co s dir
lidu...danh gia va trién khai.

- Thiét ké giao dién nguoi dung cho phan front-end bang cac cong cu nhu Figma hodc

tham khao giao dién cua trang web li€n quan.
2.2. Thiét Igp méi trwong phdt trién

- (Cai dat Node.js, python, Docker, mongoDB va npm (Trinh quan ly géi Node) trén
may tinh.

- Thiét 1ap thu myc du 4n méi cho trang web.
2.3. FrondEnd voi NextJs

- Tao cac thanh phan NextJs cho cac phan khac nhau cua trang web nhu dau trang,
chan trang, danh sach bat dong san, chirc nang tim kiém va biéu mau lién hé.

- Sir dung React Router dé dinh tuyén phia may khach nham diéu huéng giita cac trang
hodc ché do xem khéc nhau.

- Trién khai thiét ké dap ung bang CSS hoic cac khung CSS nhu Mantine dé dam bao

trang web trong dep trén nhiéu thiét bi khac nhau.

2.4. BackEnd voi FastAPI
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- Xéc dinh céc tuyén dudng va diém cudi dé xur 1y cac yéu cau tir giao dién nguoi ding,
chang han nhu tim danh sach bat dong san, giri yéu cau hodc xir Iy xac thuc ngudi
dung.

- Tich hop véi co sé dit liéu MongoDB dé luu trit va truy xuét dit liéu nhu danh sach
bt dong san, tai khoan ngudi ding va yéu cau.

2.5. Két noi FrontEnd va BackEnd

- Trién khai API RESTful & phan phy trg dé xir Iy cic yéu cau nay va tra vé phan hdi
phu hop.

- Bao mat cac diém cudi API bang co ché xac thuc va iy quyén dé bao vé dir liéu nhay

cam va ngan chan truy cép trai phép.

2.6. Kiém tra va gé 16

- Kiém tra ky ludng trang web dé xé4c dinh va khic phuc moi 16i hodc sy cb.

2.7. Gidam sdt va bdo tri

- Thiét lap giam sat va ghi nhat ky cho trang web dé theo déi s6 liéu hiéu suét, 16i va
tuong tac cua nguodi dung.

- Cap nhat thudng xuyén trang web véi cac tinh ning mdi, cai tién va ban va bao mat
khi can thiét.

3. Ly thuyét va cong nghé

3.1. HTML

HTML (Ngon ngit danh diu siéu vin ban) 13 ngdén ngit danh ddu ma ching ta st
dung dé cau trac va cung cip ¥ nghia cho ndi dung trang web ctia minh, vi du nhu xéac
dinh doan vin, tiéu dé va bang dit liéu hodc nhung hinh anh va video vao trang.

Nam 1990, nhu mét phan trong tim nhin ctia minh vé Web, Tim Berners-Lee da
dinh nghia khai ni€ém si€u van ban, ma Berners-Lee da chinh thuc hdéa vao nam sau
thong qua mot danh déu chi yéu dya trén SGML. IETF bat dau chinh thac chi dinh
HTML vao nim 1993 va sau mot s ban thao da phat hanh phién ban 2.0 vao nim 1995.
Niam 1994, Berners-Lee thanh 1ap W3C dé phat trién Web. Nam 1996, W3C tiép quan
cong viec HTML va cong bd khuyén nghi HTML 3.2 mét nam sau d6. HTML 4.0 duoc
phat hanh vao ndm 1999 va tré thanh tiéu chuan ISO vao nam 2000.

Vao thoi diém d6, W3C gan nhu di tir bd6 HTML dé chuyén sang XHTML, thiic
déy viéc thanh 1ap mot nhom dde 1ap cod tén 1la WHATWG vao nam 2004. Nho
WHATWG, cong viéc vé HTML van tiép tuc: hai to chtrc di phat hanh ban thao du

tién cia HTML5 vao nam 2008 va mot tiéu chuan chinh thic vao nam 2014. Thuat ngir

4
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"HTMLS5" chi 1a mét tir théng dung dung dé chi cac cong nghé web hién dai, 1a mot
phan cia HTML Living Standard

3.2. CSS

CSS (Cascading Style Sheets) [1] 12 ngon ngit cua cac quy tac kiéu ma ching ta
sir dung dé ap dung kiéu cho nodi dung HTML ctia minh, vi du nhu thiét 14p mau nén va

phong chit, va bé tri ndi dung ciia chiing ta thanh nhiéu cot.
3.3. JavaScript

JavaScript (JS) [2] 12 mot ngon ngir 1ap trinh may tinh duoc st dung dé lam cho
cac trang web va ung dung tréd nén nang dong va tuong tac.

Tinh ning nay doc dao & chd nod co thé chay truc tiép trén trinh duyét cta ban
chu khong chi trén may chu.

Cung véi ngdn ngit danh dau siéu vin ban (HTML) va biéu dinh kiéu xép ting
(CSS), JavaScript 1a mot trong nhing ngén ngir 1ap trinh dugc sir dung pho bién nhat
trén internet.

Trén thyc té, tinh dén thang 3 ndm 2023, 98,4% tat ca cac trang web déu sir dung
JavaScript.

JavaScript, CSS va HTML hoat dong cung nhau dé tao nén céc thanh phén hudng

dén ngudi dung cta hau hét cic trang web va tng dung truc tuyén.

What do you want How do you want wWhat do you want

on your website? it 1o look? it to do?

Hinh 1: Két hop trang web

JavaScript bo sung hanh vi va tinh tuong tac. Nhung n6 ¢6 thé lam dugc nhiéu
hon thé nita. Sy pho bién ngay cang ting ciia nd di tao diéu kién thuén lgi cho viéc phat
trién cac thu vién va khudn kho, cac cong cu JS chuyén dung nhu V8 (cung cip ning
lugng cho Chrome) va cac moi truong phia may chu.

- Thu vién:
e Thu vién la tap hop cac ma dugc viét sén co thé duoc st dung dé dé dang trién

khai céc tac vu JavaScript thuong dung.
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e Thu vién gitip phat trién nhanh hon vi cac nha phat trién khong can phai viét timg
dong ma.

e Khung la tap hgp céc thu vién.

e Hiy coi thu vién nhu céng cu va khung cong tac nhu hop cong cu day du chirc
nang.

e Mic du thu vién c6 thé cung cidp mi cho mét chirc ning cy thé trén trang web
ctia ban, nhung mot khung ¢ thé cung cip toan bo ma ban can dé xay dung trang web.

e Cac thu vién JavaScript phd bién bao gdm jQuery va React . Cac khudn kho
JavaScript pho bién bao gdm Vue.js, Node.js va Angular.

JavaScript dugc st dung dé lam gi: JavaScript dugc sir dung dé tao cac trang web

dong, ung dung web va di dong, tro choi, may chu web, co sé ha tﬁng phu tro, v.v.
3.4. MongoDB

MongoDB 12 mét hé thdng quan 1y co s& dit 1iéu NoSQL dugc phat trién boi MongoDB
Inc., 1an dAu tién ra mit vao nim 2009. MongoDB dugc thiét ké dé luu trir dit liéu dudi dang
tai liéu BSON (mot dang nhi phan ciia JSON), gitp linh hoat hon so véi cac hé théng quan 1y
co s& dit lidu quan hé truyén thong. MongoDB twong thich rong rdi véi nhiéu cong nghé va
kién trac hién dai, va c6 thé chay trén hau hét cac nén tang 16n, bao gdm cac hé diéu hanh dwa
trén Unix nhu Linux, Mac OS va ca Windows.

MongoDB dugc phat hanh dudi gidy phép ma nguén mo va hd tro truy van dir liéu bang
cti phap JSON-like. N6 hoat dong nhanh, dé mo rong, va rat hi€u qua véi cac bo dir 1i€u 16n,
phi cdu triic hodc ban ciu triic. Miac di khong sir dung mé hinh bang nhu hé quan tri quan hé,
nhung mo hinh tai liéu cuia MongoDB mang tinh truc quan cao va dac bi¢t phu hop cho céc tng

dung hi¢n dai yéu cau linh hoat va kha nang m¢ rong.

mongoDB
Bre

Hinh 2: MongoDB
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3.5. API RESTful

API 1a mét tiéu chuin dé tao API cho céc ung dung web (thiét ké dich vu Web)
nham gitp quan 1y tai nguyén dé dang hon. N6 tap trung vao tai nguyén thiét bi (t&p van
ban, hinh anh, &m thanh, video hoac dir liéu dong), cling nhu trang thai tai nguyén dugc
dinh dang va giri qua HTTP. API Restful hoat dong dé cung cip cho may khach mot
loat két qua sau khi ho lién két dén URL. Pé API Restful hoat dong, nguoi ta phai sir
dung ding cac thi tuc HTTP. Céc thu tuc ndy chi dinh thao tac can thuc hién véi APL

REST xac dinh cau trac ciia API. Cac nha phat trién phai tun tha mot s6 quy tic
nhét dinh khi xay dung APIL. Vi dy, mot quy tic néu réng lién két dén URL phai tra vé
mot sd thong tin. Mdi URL duoc goi 1a Yéu cau, trong khi dir li¢u dugc tra vé duoc goi
1a Phan hoi. N6 sir dung cac yéu ciu sau:

e GET dé lay dir liéu

e PUT dé thay doi trang thai cua dir licu (chéng han nhu dbi tuong, tép hoac khéi)

e POST d¢ tao dit liéu

e XOA cac phuong phap dé loai bo nd

REST API sir dung phan Status-Line cua thong bao phan hoi HTTP dé

thong bao cho khach hang vé két qua bao quat cua yéu cau. RFC 2616 dinh nghia cu
phap Status-Line. HTTP dinh nghia cdc ma trang thai chuan nay c6 thé dugc sir dung dé
truyén dat két qua yéu cau cta khach hang. Cac ma trang thai dugc chia thanh nim loai.

e 1xx: Thong tin: Truyén dat thong tin & cap do giao thirc truyén tai.

e 2xx: Thanh cong: Chi ra rang yéu ciu cta khach hang da dugc chip nhan thanh
cong.

e 3xx: Chuyén huéng: Chi ra rang may khach phai thyc hién mét s6 hanh dong bo
sung dé hoan tat yéu cau cta ho.

e 4xx: Ldi ciia khach hang: Loai ma trang théi 16i nay chi ra 16i ctia khach hang.

e 5xx: Loi may chi : May chii chiu trach nhiém vé cdc ma trang thai 16i ndy.

REST API Model

(aas Tt DN .1 | wrte sacunst
'

on | o | e wTTP MSPONS

CLIENT REST API SERVER

Hinh 3: Mo hinh Rest API
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3.6. Tong quan vé NextJs
3.6.1. Next.js

Next.js 1 mot framework mi ngudn mé duoc xay dung trén React, gitip phat
trién Gmg dung web voi kha ning két xudt phia may cha (SSR) va tao trang tinh (SSG)
dé dang hon. Next.js duoc phat trién béi Vercel va lan dau ra mét vao nam 2016.

Framework nay t6i vu cho hi¢u suat, kha nang SEQO, va trai nghiém nguoi dung.

JS

Hinh 4: Framework Next.js
3.6.2. Cac tinh ndang ciia Next.js

o Két xuat phia may chu (SSR) va tao trang tinh (SSG) gitip cai thién toc do tai
trang va SEO.

e HE théng dinh tuyén dua trén thu muc, tu dong tao route tu file trong thu muc
pages/.

e HO tro API routes, cho phép viét backend nho ngay trong du an.

e Tbi vu hoa hinh anh tu dong voi next/image, giup cai thi¢n hi¢u Suét.

e Hb trg TypeScript, CSS Modules, Tailwind CSS,... ngay tir dau.

e Ty dong chia nhé code, gitip ing dung chi tai nhiing gi can thiét.

e Tich hop tt v&i Vercel dé deploy tmg dung nhanh chéng.
3.6.3. Tai sao sw dung Next.js

o Két hop giita client-side va server-side rendering mot cach linh hoat.

e T4i wu SEO hon so véi SPA thong thudng vi ndi dung cé thé duoc render trude
trén server.

e Don gian hoa qua trinh routing va cau hinh so véi dung React thuan.

e Dé dang mo rong véi cac plugin va cau hinh tiy chinh khi can.

e Phu hop cho ca tng dung nho (blog, landing page) va ing dung l6n (dashboard,
hé théng).
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3.6.4. API Routes
Next.js cho phép tao cac endpoint phia server trong thu muc pages/api. Pay la
giai phap 1y tuong khi ban mudn xir 1y logic backend nhe ma khong cin server riéng
biét.
3.6.5. Next.js voi Redux
e (6 thé tich hop Redux dé quan 1y trang thai trong cac ing dung phtc tap.
® Két h(_)’p vO1 middleware nhu redux-thunk hOéC redux-saga dé XU 1}’1 IOgiC bﬁt
dong bo.
e Can cu hinh thém dé Redux hoat dong dung trong méi trudng SSR cua Next.js
(Vi dl,l dﬁng next—redux—wrapper).
3.7. FastAPI
FastAPI 1a mot framework web hién dai, nhanh va hi¢u qua dugc xay dung bﬁng
Python. N6 duoc thiét ké dé tao cac API RESTful hiéu suit cao va dé bao tri, tin dung

stc manh cia Python 3.6+ v0i type hint.

@ FastAPI

Hinh 5: Framework FastAPI

3.7.1. Pic diém ciia FastAPI

e Hién dai va hiéu suit cao: S dung starlette v Pydantic giup FastAPI nhanh
gan nhu Node.js va Go.

e Ty dong sinh tai liéu API: HS trg Swagger Ul va ReDoc mic dinh.

e H5 trg kiém tra kiéu manh mé: Dya trén type hint ctia Python, gitip phat hién 16
som.

e HOJ tro async/await: D& dang xay dung cac API bat dong bd.

e D2 tich hop: C6 thé tich hgp dé dang v&i cac ORM nhu SQLAlchemy, Tortoise,
hay asyncpg.
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3.7.2. Loi ich khi swr dung FastAPI

e Phat trién nhanh: Viét it code hon, it 15i hon nhd hé théng kiém tra kiéu.

e Dé bao tri: Code 10 rang, dé doc va dé mé rong.

e Tuy sinh Swagger docs: Khong can cau hinh thém dé c6 tai liéu API truc quan.

e Hibu suat cao: Ngang tim vdi Node.js hodc Go trong cac bai benchmark.

e Cong ddng dang phat trién manh: FastAPI dugc st dung boi nhiéu cong ty 16n
nhu Microsoft, Netflix, Uber,..

3.7.3. Mpt sé teng dung si dung FastAPI

e Netflix: Dung FastAPI cho cac microservices ho tro backend.
e Microsoft: Dung FastAPI trong cac dich vu Azure.
e Uber: Dung FastAPI dé build cac dich vu ML néi bd.
e Explosion Al: Dung FastAPI cho thu vién NLP spacy.
FastAPI 1a lya chon 1y tuéng cho cac backend Python hién dai — dac biét khi can
hiéu suét cao, phat trién nhanh, va tich hop AI/ML.

3.8. Python

Ngon ngit Python[3] duoc str dung rong rii trong linh vuc phét trién ing dung,
bao gdm céc vi du sau:
Phat trién web phia may chu:

- Python cung cap nhiéu loai framework, mdi framework c6 diém manh va tinh ning
riéng. Vi dy, Django 1a mot framework cdp cao nhan manh vio phat trién nhanh va
bao goém céc tinh ning tich hop nhu ORM (Object-Relational Mapping) dé tuong tac
v6i co so dir lidu, bang diéu khién quan tri va xac thyc. Mit khéc, Flask 1a mot micro-
framework nhe cung cip tinh linh hoat va don gian, cho phép cac nha phat trién lua
chon va tich hop chi cac thanh phan ho can.

- Céac khung Python cung cap giao dién d& sir dung dé twong tac véi co so dit liéu. Cac
thu vién ORM nhu ORM cua Django va SQLAIchemy trong Flask triru tugng hoa
16p co so dir liéu, cho phép cac nha phat trién 1am viéc véi cac dbi tuong co so dir
liéu bang mi Python thay vi tryuc tiép truy van SQL.

- Céac khuon kho web phia may chu trong Python sir dung co ché dinh tuyén dé 4nh xa
URL t6i cac ham Python duogc goi 14 ché d6 xem. Ché do xem tao ndi dung dong
hozc hién thi cac mau dé tra vé dudi dang phan hoi HTTP cho cac yéu ciu clia may
khach.

- Céac khuon khd web Python thuong bao gdm cic cong cu mau dé tao HTML dong.

Cac cong cu mau nay cho phép cic nha phat trién viét cic mau HTML véi céc trinh
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giit chd cho ndi dung dong, sau d6 duoc két xuat bang dir liéu do ma phia may chi
cung cap.

- Céc mg dung web Python c6 thé dugc trién khai bang nhiéu may chu web va cong
cu trién khai khac nhau. Céc tity chon trién khai bao gém tir cac may chii web truyén
thong nhu Apache va Nginx dén cac may chii tng dung nhu Gunicorn va uWSGI.
Ngoai ra, cac nén tang ddm may nhu AWS, Google Cloud Platform va Heroku cung
cAp cac giai phap luu trit c6 kha ning md rong cho cac tmg dung web Python.

Khoa hoc dir li€u va hoc may:

* Python cung cép mot b thu vién va cong cu phong phu cho cac tac vu
khoa hoc dir li€u va hoc may. Mdt sb thu vién duoc st dung rong rai nhét bao g6m
NumPy, Pandas, Matplotlib, Seaborn, Scikit-learn, TensorFlow va PyTorch . Céac thu
vién nay cung cap churc ning dé thao tac dit lidu, truc quan hoa, phan tich théng ké va
xdy dung cac m6 hinh hoc may.

= Céc thu vién nhu NumPy va Pandas cung cap cac cong cu manh mé dé xur
1y va phan tich dit liéu. NumPy cung cap hd tro cho cic phép toan sé va méang da chiéu,
trong khi Pandas cung cip céc ciu trac dir liéu va ham dé lam viéc véi dit liéu c6 cau
trac, chang han nhu khung di liéu.

= Matplotlib, Seaborn va Plotly 1a cac thu vién Python phd bién dé truc quan
hoéa dir ligu.

= Python duoc sir dung rong rai dé xdy dung cic mo hinh hoc may do céac
thu vién nhu Scikit-learn, TensorFlow va PyTorch. Scikit-learn cung cap nhiéu thuat
toan va cong cu cho cic tic vu nhu phan loai, hdi quy, phdn cum va giam chiéu.
TensorFlow va PyTorch 1a cac khuon khé hoc sau cung cip cac cong cu linh hoat va co

thé md rong dé xay dung va dao tao mang no-ron.

python’

Hinh 6: Python
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3.9. Docker

Docker 14 mot nén ting md dé phat trién, van chuyén va chay cac tng dung.
Docker cho phép ban tach cac tng dung ctia minh khoi co so ha tang dé ban c6 thé phan
phéi phan mém nhanh chéng. Véi Docker, ban c6 thé quan 1y co sé ha ting cia minh
theo cung cach ban quan 1y cac tng dung cua minh. Bang cach tan dung cac phuong
phap ctia Docker dé van chuyén, thir nghiém va trién khai ma, ban c6 thé giam dang keé
do tré gitra viec viét ma va chay ma trong san XUAL.

Docker cung cap kha ning dong goi va chay tmg dung trong méi trudng duoc co
1ap 16ng 1éo goi 1a container. Sy ¢d 1ap va bao mat cho phép ban chay nhiéu container
cung luc trén mot may chu nhét dinh. Container nhe va chtra moi thtr can thiét dé chay
mg dung, do d6 ban khong can phai dya vao nhitng gi duoc cai dit trén may chu. Ban
c6 thé chia sé container trong khi 1am viéc va dam bao rang moi nguoi ban chia sé déu
c6 cung mdt container hoat dong theo cing mot cach.

Docker hop 1y hoa vong doi phét trién bang cach cho phép cac nha phat trién lam
viéc trong méi trudng chuan héa bang cach sir dung cic container cuc bd cung cap cac
mg dung va dich vu ctia ban. Container rt phi hop cho quy trinh lam viéc tich hop lién
tuc va phan phdi lién tuc (CI/CD).

St dung cac container Docker 1am khéi xay dung cdt 161 ¢ thé cho phép tao ra
cac ung dung va nén tang hién dai. Docker tao diéu kién xay dung va chay cac kién trac
vi dich vu phan tan, trién khai ma ctia ban véi cac quy trinh tich hop lién tuc va phan
phéi lién tuc dugc chuén hoa, xay dung cac hé théng xur ly dir li¢u c¢6 kha nang mé rong
cao, cling nhu tao ra cac nén tang duoc quan 1y hoan toan va dé quan 1y cho cac nha phat
trién ctia ban. Sy hop tac gan day gitta AWS va Docker gitp trién khai cac thanh phan
giong Docker Compose cho Amazon ECS va AWS Fargate dé dang hon bao gio hét.

None Comtainer ID Imege Part(s) CPUN)  Laststar Actions

Hinh 7: Docker

12
GVHD: PGS.TS Nguyén Tan Khoi SVTH: D Cao Cuong



Xay dung website dw bdo xu huong viéc lam

3.10. Github

GitHub la mét hé théng quan ly phién ban dy 4n va ma hoat dong nhu mot mang
xa hoi danh cho céc 1ap trinh vién. Cac lap trinh vién c6 thé sao chép ma ngudn tir mot
kho luu trit va Github 1a mét dich vu may chu luu trit cong cong, mdi ngudi co thé tao
mot tai khoan trén d6 dé tao kho luu trit riéng ctia ho dé 1am viéc. [7]

Str dung Github dé quan Iy ma nguén nhu hién thi bén duéi:

Repositories

Hinh 8: Github
3.11. Visual Code

Trong qua trinh xay dung code chuong trinh cho phan front-end va back-end,
cong cy bién tap duogc str dung 1a VSCode (hinh 13), dic diém ndi bat 1a don gian, gon
nhe, d& cai dat va hd trg nhiéu hé diéu hanh ciing nhu nhiéu ngdn ngir 14p trinh khac

nhau.
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3.12. Postman

Trong qua trinh kiém thir, thir nghiém va thir nghiém cac API da duoc lap trinh

trude khi ap dung dé goi cac yéu cau tir trang web, cong cu dugc str dung 13 Postman.

&

Y

POSTMAN

Hinh 9: Postman

3.13. Google Gemini

Trong qua trinh x1r ly dit li€u thu thap dugc tir cac trang web tuyén dung vi¢c lam.
Phan Al dugc sir dung dé phan tich van ban va trich xuat théng tin c6 lién quan va chinh
xéac dé Iuu vao co so dit lidu duoc str dung boi google gemini Al mot ing dung Al cung

cap toc do xu Iy nhanh va do chinh xac cao.
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CHUONG II. HE THONG PHAN TiCH VA THIET KE
1. Phan tich yéu cdu chirc ning
1.1. Khéch

e Pangky: Khach hang c6 thé dang ky tai khoan trén website dé luu tin tuyén dung,
sir dung cong cu Al trong hé thong va diang ky email dé nhan thong tin vé viéc lam méi
trong hé thng.

e Fitler Search: Tinh ning nay cho phép khach hang tim kiém viéc 1am va loc theo
nhiéu linh vuc (k¥ ning, nghé nghiép, mic luong...).

e Danh sach vi¢c lam: Sau khi str dung bd loc tim kiém, nguoi truy cap co thé xem
danh sach viéc lam phu hop. Danh sach ndy s& bao gom thong tin co ban vé vi tri tuyén

dung, ndi dung tuyén dung, yéu cau tuyén dung va thong tin lién quan.
1.2. Ngwoi sir dung

o Ding xuét: Cho phép nguoi dung két thiic phién 1am viéc ctia ho trén hé thong.

e Danh sach vi¢c lam: Sau khi st dung bd loc tim kiém, nguoi truy cap co thé xem
danh sach viéc lam phu hop. Danh sach nay s& bao gom thong tin co ban vé vi tri tuyén
dung, ndi dung tuyén dung, yéu cau tuyén dung va thong tin lién quan.

e Cap nhat thong tin cd nhan: Cho phép ngudi dung cap nhat thong tin c4 nhan va
k¥ nang 1am viéc dé hé thdng co thé giri thong tin cong viée ¢ lién quan.

e Thay d6i mat khau: Cho phép ngudi dung thay d6i mat khau tai khoan ctia ho.

e Qudan ly Resume: Cho phép nguodi dung thém,stra,xod cac CV cia nguoi dung
d6.Chon ra CV mac dinh cho nhitng chirc nang sau

e Chatbot: Cho phép ngudi ding tuong tic véi Chatbot ctia hé thong, ngoai tu van
con co thé search dugc cac cong viée trong co sé dit liéu nham muc dich kiém ra cong
viéc phu hop rdi ty dong tng tuyén vao cong viéc d6
1.3. Ngwoi qudn tri

Quan ly nguoi dung:

e Cho phép nguoi quan tri xem thong tin chi tiét vé nguoi dung da dang ky trong
hé thong.

e Cho phép nguoi quan tri sira d6i thong tin nguoi ding bao gdm thong tin c4 nhan
va thong tin lién lac.

e Cung cap kha ning x6a tai khoan ngudi dung néu can, cung véi dir liéu lién quan.

Quan ly cong viéc:

e Cho phép ngudi quan tri xem thong tin chi tiét vé bai dang duoc liét ké trong hé
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thong.

e Cung cip kha ning xo6a hodc vo hiéu hoa bai dang khoi hé théng, cung véi dir
liéu lién quan.

e Cho phép ngudi quan tri xem thong tin chi tiét vé bai dang duoc liét ké trong hé
thong.

Quan 1y don tng tuyén:

e Cho phép ngilroi quan tri xem thong tin chi tiét va trang thai ctia don tng tuyén
tir nguoi dung dén cong viée
2. Biéu dé Usecase

2.1. Biéu do Usecase tong qudt

( Qudn 4 13 knodn \/; (,-——n W danh sach™\
/\\___ B \_ WcEs /
/ —A
/ N\
/s; mg chire nding A TN
) é —\__as bdo wu turdng = '3'*" W rguh """/\ .
" R~ e —(’ Bing mdp / e N N
Nt ama “-\f\“n--____ e % \'\\\._
\ 7D~avm sbch v}l"‘-‘n % o _\--\“\-_ N \
// o g /. —— (/" a " -\'\‘ ’-i-‘\-\ ‘Q\ .
x/ =% .\\‘ g rudt -//'F e S .~:- -_‘hu\ '\j
e —— — I —
\t/fm Khm veic tém ) 3 Tha thip ol My ) _—— L /
/ 7 o o S LR ¥ 5 Quie trj vin
/ P
/ 4
/ p—
/ ./i;m kang thdng &)
) / P e \_ tngouan
OFL | omw ) e
N =
7\
Kadch

Hinh 10: Biéu d6 UC téng qudat
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2.2. So do Usecase cho khdch
2.2.1. Dang ky

Hinh 11: So dé Usecase “Ddng ky”’
Mo ta so do:
e Khéch tuong tac v6i Hé thong dé "Pang ky tai khoan".

e HE théng st dung Dich vy Email dé "Guri Email xac minh".

e Dich vy Email s& tuong tac lai véi Khach bang cach giri email xac minh.

o Khach tuong tic v6i Gmail dé "Xac minh Email".

GVHD: PGS.TS Nguyén Tan Khoi SVTH: D Cao Cuong
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2.2.2. Tim kiém vigc lam

/" Loz theo chayds
rgarh

«omdends »

[ Lec s mirc romg )
4 cxeniends > = 2
- &
~ 4 - ’>
\J | Tim odm wéc lam ) — —
_—— - .
I I, 4 <<PaNaCr >
e ‘F : LOC theo ky ning )
Khich R
s -
1 Chacwe

Hinh 12: So do Usecase “Tim kiem viéc lam’

Mo ta so do:
e Nhip tiéu chi tim kiém vao thanh tim kiém.
e Guri truy van tim kiém.

e Xem danh sach két qua viéc lam.

’
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2.3. So d6 Usecase cho nguwoi ding

2.3.1. Dang nhdp

T— e

Nguot dung

8ang nhip )

e <cexiend>> fuin mis khdu

Hinh 13: So dé Usecase

Mo ta so do:

e Nguoi dung nhap email va mat khiu

e Hg thong tién hanh xac thuc

e Tra lai trang thai dang nhép

“Dang nhdp”

GVHD: PGS.TS Nguyén T4n Khoi
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2.3.2. AI Dy dodn xu hwong viéc lam

/7 .\\
| Loc theo pb
A /
eMod>> .
\ /SJ dung chure néocw = =2
S 4,_&6u dodn xu huon 2\ - Rias
] -— "'""“’“ Loc thao cly \
\\- -
Noudi ding S ——

Hinh 14: So doé Usecase “Dy bdo xu hudng”
Mo ta so do:
e Nhép “job” va “city” can du doan tir textbox.
e Nhén dy doan.

e Xem bicu do va gia tri dy doan.
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2.3.3. Qudan ly tai khodn

Nguoi ding

« .:g;jen‘d”- »

L cadend>>’ T
O Quiin 1§ thi khodn |-
(== "

<;ex1en¢>>

Thay oI mdt khdu

A \
0

c3p nhdp ky nang

Hinh 15: So dé Usecase “Qudn Iy tai khodn”

Mo ta so do:

e Nguoi dung vao setting dén quan 1y tai khoan.

o Nguoi dung cé thé ty chinh stra thong tin cho ban than.

e Luu lai néu da thay hop 1y.

GVHD: PGS.TS Nguyén Tén Khéi
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2.4. So dé Usecase cho Qudn tri vién

2.4.1. Quan ly danh sach viéc lam

K i

Hinh 16: So do Usecase “Qua Iy danh sach viéc lam”
Mo ta so do:
e Quan tri vién vao quan 1y danh sach vi¢c lam.
e Quan tri vién c6 thé xda viéc lam néu muodn.

e Haé thong sé& hién thi thong bao x6a thanh cong.

2.4.2. Quan ly nguoi dung

N0 ngute 0y )

e

Hinh 17: So do Usecase “Quan Iy nguoi ding”

Mo ta so do:
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e Quan tri vién vao quan ly nguoi dung.
e Quan tri vién c6 thé xda nguodi dung néu muodn.

e Ngudi dung sé bi x6a khoai danh sach nguoi dung.

2.4.3. Crawl data

PR TR F

Oudn ) wiln

Hinh 18: So dé6 Usecase “Crawl data”
Mo ta so do:
e Quan tri vién vao Crawl data.

e Quan tri vién cé thé thu thap viéc lam cho database.

e Hién thi thong bao va lich sir thu thap dit liéu vé database.

— | Cral vieclam2an )
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3. So db hoat dopng

3.1. Chirc nang “Dang ky”

)"

Khach Frontend Backend
|

v '
[prwumw {lﬂéﬂ\n‘&d’lhdﬁweﬂ\lﬂ]
Hién thi thang bdo 151 <t—khdng
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W
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Hinh 19: So do hoat déng chirc “ning dang ky ngwoi ding”
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3.2. Chirc nang “Dang nhip”

Frontena Backena

Hnscn
|m”mh;:l 3l|ul-n-aum“|
il 194 g Béo W le_.....w&—m nlmn:;.uuaho

Hinh 20: So do hoat déng chirc nang “ddng nhdp”’
3.3. Chirc nang “Crawl data”

Quan i vain Fromend Crawi dota

[memm e | (o)

[ubummn]e oamuraoom]
Ky

Hinh 21: So do hoat déng chirc nang “Crawl data”
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3.4. Chirc nang dw dodn xu huong viéc lam

Ngudt ding Frontend Al

Vao chirc ning Al dyr
B0 xu hudng

Tron thir ty caic trromg | \(x.&nuaoam&mo]

’”
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g
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o
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7
h\

Hinh 22: So d6 hoat dong chure nang “Du doan xu huong viéc lam™
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4. So dé tuén tw

4.1. Chirc nang dang ky ngwoi dung
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Hinh 23: So do chire nang “Dang ky”
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4.2. Chirc nang ding nhip
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Hinh 24: So do tuan ti chire nang “Bdang nhdp”

4.3. Chirc nang thu thdp dir liéu
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Hinh 25: So do tuan t chire nang “Crawl Data”

4.4. Chirc nang dw dodn xu hwong viéc lam
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fronten! Predict server Model
Nguo1 dung : E
N Chon job e é
Chon city
[ Nnda vio nit oy Godn uf
. Goi AP| biing o béu dau vio
° Nhdp al My dy doin
1 < ...... Trd ve ol iy du Bodn « =« sessss
- - --Dus doin phn hoi trd vé ------ .
G evnnes Hibn thi 50 0 v gid t By Godn < <« v e ee | ] il |
Hinh 26: So' dé tuan tw chirc nang” Dy doan xu huong viéc lam”
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5. Thiét ké co 56 dir lidu

collections

@1 applicants

ffl chat_memories
il job_embeddings
il jobs

il resumes

il users

Hinh 27: Co so dit liéu
6. Cac bdng trong co so dir liéu
Nguoi dung: Quan 1y ngudi dung
Bang 2.1. Table users
Bang 1: Table users

Truwong Y nghia Ghi chu
id id user Khoa chinh
email email
username Tén nguoi dung
password Mat khau
role Vai tro nguoi dung

Resme mac dinh ctua

default resume
- user

30
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Bang 2.2. Table jobs
Bdng 2: Table users skill
Truong Y Nghia Note
id id user skill Khoéa chinh
Company Tén cong ty
Company Image Hinh anh logo cong ty
Job Name Vi tri cong vige
Tob URL ig:ng link ngudn cong
Location Noi lam
Salary Luong
Source Nguén Crawl
benefits Phuc loi
job_description Mo ta cong viée
requirements Yéu ciu cong viéc
Bang 2.3. Table job embeddings
Bang 3: Table job embeddings
Truwong Y nghia Note
id id job_embedding Khoa chinh
created_at thoi diém tao
embedding Gia tri embedding
job _id id cua job
text Thong tin job

Bang 2.4. Table resume
Bang 4: Table craw data

GVHD: PGS.TS Nguyén T4n Khoi
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Truong Y Nghia Note
id id user skill Khoéa chinh
user_id User’s id Khoa ngoai
post id Post’s id Khoa ngoai
status
Bang 2.5. Table applicant

Bang 5: Table major catefory
Truwong Y nghia Note
id Id don tng tuyén Khoa chinh
apply_time thoi gian tng tuyén
cv_file path ngudn resume
email Email ngudi (mg tuyén
Job id Id cong vige
status trang thai ciia don CI?’ thanh cong, ti

choi
user_id Id ngudi ing tuyén
Bang 2.6. Table chat_memories

Bang 6: Table mail schedule
Trwong Y nghia Note
id Id cudc hoi thoai Khoéa chinh
messages Tin nhin
create at ﬂ:c‘yi gian cudc hoi thoai bat

- dau
update at thoi gian 1an cudi cap nhap
user_id Id cua user

GVHD: PGS.TS Nguyén T4n Khoi
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7. Ddc td cac usecase

7.1. Dic ti UC diing ky

Bdng 7: Dac ta UC dang ky

Ma ca sur dung

UCo1

Tén ca st dung

bang ky nguoi dung.

Mo ta

Khach c6 thé vao form dang ky dé ding ky thanh ngudi diung.

Tac nhan

Khach.

bicu kién trudc

Khéch (nguoi chua cé tai khoan).

biéu kién sau

Khach c6 tai khoan méi va nhan dugc email xac thuec.

Cac budc thuc
hién

1. Truy cép chtic nang dang ky (trang chu).

2. Ngug‘ri dung nhap thong tin c4 nhan (tén, email, s6 dién thoai,
mat khau).

3.H¢ thong giri email xéac thuc dén nguoi dung.

4.Khach xéc thyc tai khoan qua email.

7.2. Dic ti UC ding nhip

Bang 8: Pac ta UC dang nhdp

Ma ca sur dung

UcCo2

Tén ca st dung

Dang nhap nguoi dung.

Mo ta Nguoi dung c6 thé ding nhap vao hé thong bang tai khoan da
dang ky.
Tac nhan Nguoi dung.

bicu kién trudc

Nguoi dung da co tai khoan va da truy cap vao hé thong.

biéu kién sau

Nguoi dung dang nhap thanh cong va truy cap vao trang chu.

Cac budc thuc
hién

1. Nguoi dung truy cap chic nang dang nhép (trang chu).
2. Ngudi ding nhap email va mat khau.

3. Hé thong xéc thyuc thong tin dang nhap.

4. Ngudi dung duge chuyén hudng téi trang chi.

GVHD: PGS.TS Nguyén T4n Khoi
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7.3. Ddc ta UC tim kiém viéc lam

Bang 9: Pdc ta UC tim kiém viéc lam

Ma ca sur dung

ucCo3

Tén ca st dung

Tim kiém viéc lam.

Mo ta

Nguoi dung ¢6 the tim kiém viéc 1am tir form tim kiém .

Tac nhan

Nguoi dung.

bicu kién trudc

Nguoi dung truy cap vao hé thong.

biéu kién sau

Hién thi danh sach viéc lam can tim ki€ém.

Cac budc thuc
hién

1. Nguoi dung truy cép vao hé thon.

2. Nguoi dung tim kiém theo nhu cau viéc 1am tir cac text box
trong from tim kiém.

3. Nguoi dung xac nhan tim kiém.

4. Heé thong sé& loc tir database va tra vé két quia cong viéc phu
hop.

7.4. Dac ta UC quan ly nguwoi dung

Bang 10: Dac ta UC quan ly nguoi dung

Ma ca sur dung

ucCo4

Tén ca st dung

Quan 1y ngudi dung.

Mo ta

Quan tri vién c6 thé xem, chinh stra va x6a nguoi dung.

Tac nhan

Quan tri vién.

bicu kién trudc

Quan tri vién da dang nhap vao hé thong.

biéu kién sau

Thong tin ngudi dung dugc cap nhat hoac x6a thanh cong.

Cac budc thuc
hién

1. Quan tri vién truy cap chirc nang quan 1y nguodi dung.
2. Quan tri vién xem danh sach nguoi dung.
3. Quan tri vién c6 thé xda nguoi dung.

4. Quan tri vién chon nguoi dung can xoa.

5. Hé thong cap nhat thong tin nguoi dung.

GVHD: PGS.TS Nguyén T4n Khoi
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7.5. Ddc ta UC qudn ly viéc lam

Bang 11: Dac ta UC quan ly viéc lam

Ma ca sur dung

ucCos

Tén ca st dung

Quan 1y viéc lam.

Mo ta

Quan tri vién c6 the xo6a viéc lam.

Tac nhan

Quan tri vién.

bicu kién trudc

Quan tri vién da dang nhap vao hé thong.

biéu kién sau

Thong tin cac san phrflm duoc cap nhat hodc xda thanh cong.

Cac budc thuc
hién

1. Quan tri vién truy cap chirc nang quan ly viéc lam.

2. Quan tri vién xem danh sach céac bai viét.

3. Quan trj vién thém, chinh sira hodc x6a viéc 1am néu can
thiét.

4. Hé thong cap nhat danh sach viéc lam.

7.6. Dac ta UC Crawl data

Bang 12: Dac ta UC Crawl data

Ma ca sur dung

UcCo6

Tén ca st dung

Crawl data.

Mo ta

Quan tri vién c6 theé thém dir liéu viéc lamvao database.

Tac nhan

Admin

bicu kién trudc

Quan tri vién da dang nhap vao hé thong.

biéu kién sau

Database dugc cap nhap thém céc viéc lam mai.

Cac budc thuc
hién

1. Quan tri vién truy cap vao “Crawl data”.

2. Quan tri vién nhan vao “Crawl data”.

3.Hé théng tu dong thu thap dir liéu mdi tur trang vieclam24h.vn
4. Database cap nhap viéc lam.
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7.7. Ddc ta UC dw dodan xu hwong viéc lam

Bang 13: Pac ta UC dy doan xu huong viéc lam

Ma ca sur dung

uco7

Tén ca st dung

Du doan xu hudng viéc lam.

Mo ta

Quan tri vién, nguoi dung co6 thé xem xu hudng cong viéc.

Tac nhan

Quan tri vién. Nguoi dung.

bicu kién trudc

Cap nhép vao hé théng, vao chiic ning du doan va dién day du
thong tin cua “job” va “city”.

biéu kién sau

Hién thi du doan nhu ciu viéc 1am cua 12 thang tiép theo cua
job-city da tron.

Cac budc thuc
hién

1. Cap nhép vao hé thong.
2. Chon chuc nang du doéa xu hudng cong viéc.
3. Pién day du cac “job” va “city” can du doan.

4. Hién thi so dd va gia tri du doan cho 12 thang tiép theo.

7.8. Ddc ta UC qudn ly thong tin ca nhdn

Bang 14: Dac ta UC quan ly thong tin ca nhdn

Ma ca sur dung

uco7

Tén ca st dung

QUan ly tai khoan.

Mo ta

Nguoi dung c6 thé quan 1y tai khoan c4 nhan.

Tac nhan

Nguoi dung.

bicu kién trudc

Nguoi dung dang nhap vao hé thong.

biéu kién sau

Moi thay d6i vé thong tin ca nhan di dugc luu

Cac budc thuc
hién

1. Nguoi dung truy cap vao quan ly tai khoan.
2. Ngudi dung c6 thé thay doi thong tin ca nhan va c6 thé tay
d6i mat khau tai khoan.
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CHUONG II1I. UNG DUNG HQC MAY PE DU BAO
1. Phdt biéu vin dé

Mo ta dau vao va dau ra:
Pau vao: Gia tri ciia 3 tham sb: cong viéc, thanh phé, nhu cau cong viéc trong
cac thang.
Pau ra: Tra vé két qua dy doan tir mo hinh.
- Truong hop 1: M6 hinh nhan dang cac tham s6 di giri va sé tra vé két qua du doan
va cac bai dang viéc lam hién c6 trong co sé dir licu.
- Truong hop 2: Néu cac tham s6 khong hop 18, s& bao 18i va yéu cau cung cip thong
tin hop 1¢ dé dy doan.

So db trién khai mé hinh hoc may dugc mé ta trong hinh sau:

bler 94 g bis o

- " ok Oy

Hinh 28: So do trién khai mé hinh hoc mdy
2. Thuat toan
2.1. Long short-term memory (LSTM)

LSTM [5] duoc gidi thi¢u vao nam 1977 1a mot dang mo hinh Recurrent neural
network (RNN) ma mang network ctia né dugc tong hop tir nhiéu cac don vi LSTM.
Khong giong nhu cidc mo hinh RNN truyén thong, LSTM c6 kha nang ghi nhé thong tin

trong thoi gian dai ma khong c6 van dé "bién mat gradient".

37
GVHD: PGS.TS Nguyén Tan Khoi SVTH: D Cao Cuong



Xady dung website dw bao xu huwong viéc lam

he A
T —— - e
[ C,. ) e @
Cia X = ' Lyt
1 tanh
) |
¢ l( _) x 0! x
S |
ag a tanh g
Ne-1 r s o 2 ey meeedl e [

%e

Hinh 29: Céu tric cia mot LSTM

Céac don vi LSTM déu c6 diém chung d6 1a duoc cau tao tir mot cell, mot input
gate, mot output gate va mot forget gate.

Cell: s& c6 tac dung ghi nhé gia tri tlly ¥ ciia mot khoang thoi gian bat ki va 3
cong s& diéu chinh gié tri cta ludng thong tin vao va ra cua cell.

Cong: Bao gdm ba loai chinh 14 input gate, forget gate va output gate, gitip diéu
chinh ludng thong tin:
- Input gate: Diéu chinh thong tin méi s& duoc thém vao trang thai .
- Forget gate: Quyét dinh thong tin nao s& bi x6a khi trang thai 6.
- Output gate: Xac dinh thong tin nao tir trang thai té bao s& duoc st dung dé tao dau

ra.
2.2. Céu tritc va hoat dpng ciia LSTM

Cell: 12 mot duong truyén thong tin dai han, chay qua toan bd chudi dir liéu. N6

c6 thé truyén thong tin twong ddi khong thay doi, trir khi co su can thiép tir cac cong.
(‘.' — f.' '(‘r 1 - ir‘(’r
Input gate: quyét dinh gia tri méi ndo s& dugc cap nhat vao trang thai 6. No sir
dung ham sigmoid dé diéu chinh gia trj cta thong tin mdi va ham tanh dé tao ra mot
vecto cac gid tri méi tiém ning c6 thé dugc thém vao trang thai 6.
il —'—'(”(“-;'.hg 1y Lt T b‘)

G = tanh(W, - [h,_;, 2] + b.)
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Forget gate: quyét dinh thong tin nao s& bi x6a khoi trang thai 6. N6 sur dung
ham sigmoid dé danh gia tim quan trong ctia ting thong tin va quyét dinh giir lai hay
loai bo thong tin do.

fi = (W - [he_y, 4] + by)

Output gate: quyét dinh gia tri ndo tir trang thai 6 s& dugc sir dung dé tao dau ra
cho budc hién tai. N6 sir dung ham sigmoid dé khép va ham tanh dé tao dau ra cubi
cung.

or = (W, - [he—1, 24| + by)
h, = o, - tanh(C,)
2.3. Thudt toan Transformer

Transformer 13 mot kién tric mang no-ron dugc gidi thiéu trong bai bao
"Attention is All You Need" (2017), dugc thiét ké ddc biét dé xtr 1y tuan ty dit liéu nhung
khong ding mang hoi tiép (RNN) nhu LSTM.

_ Transformers

| am a student

TRANSFORMER
—

Decoder

Encoder

RIFFETY

Hinh 30: M6 hinh Transformer
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2.4. Céu tritc va hoat dong ciia Transformer
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Hinh 31: M6 hinh thuat toan Transformer

CAu trac tong quan ctia Transformer:
Transformer gdm hai phan chinh:
1. Encoder: Nhan dau vao va trich xuét dic trung.
2. Decoder: Dya trén dac trung tr encoder va sinh ra dau ra.
MB&i encoder va decoder déu duoc xay dyng tir nhiéu 16p gidong nhau, gdom:
- Encoder Layer:
e Multi-Head Self-Attention: Gitp m6 hinh chii y dén cac vi tri khac nhau trong
chudi du vao cung lic.
e Feed Forward Network (FFN): Mang no-ron truyén thang duoc ap dung cho
tung vi tri riéng biét.
e Residual Connection + Layer Normalization: Gitip chng troi gradient va ting
hiéu qua huén luyén.
- Decoder Layer:
e Masked Multi-Head Attention: Dam bdo md hinh khong "nhin trudc" tuong lai
trong luc sinh dau ra.
e Encoder-Decoder Attention: Cho phép decoder chi1 y dén dau ra tir encoder.

e Feed Forward + Residual + Norm nhu encoder.
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Céc thanh phan chinh:
e Positional Encoding: Vi khong ding RNN/CNN nén Transformer can b6 sung
thong tin thir tu bang cac vecto vi tri.
e Attention (Scaled Dot-Product Attention):

V &k

K*
Attention(Q, K, V) = softmax (9—) V

Vi Q: truy van, K: khoa, V: gia tri.

e Multi-Head Attention: Thay vi thuc hién attention mot 14n, chia thanh nhiéu
"dau", mdi dau hoc mot khong gian khac nhau.
Bang 15: So sanh LSTM va Transformer

Yéu td LSTM Transformer

Kiéu két noi Tuan tu (sequential) Song song (parallel)
Ghi nhé dai han Cell state Attention

Tdc dd hun luyén Cham (do tuan tw) Nhanh hon

Tdi uu d dai chudi dai | Kho khan Hiéu qua vdi attention

3. Ap dung hoc may
3.1. Thwc hién va danh gia

Transformer rat hiéu qua trong cac van dé du doan chudi thoi gian do kha ning
ghi nhé thong tin dai han va xir Iy cac mdi quan hé phirc tap trong dir liéu. Dudi day 1a
cac quy trinh dé giai quyét dé bai voi viée stir dung Transformer dé dy doan xu hudng
viéc lam:

3.1.1. Thu thdp va xw ly dir li¢u

Thu thap dir liéu chudi thoi gian vé tuyén dung viéc 1am tai 3 thanh phd 16n 1a
Ha Noi, Pa Ning va H6 Chi Minh.
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Hinh 32: Bé dit liéu chuan bi cho mé hinh

»

Thyc hién cac bude xur ly trudc nhu: loai bo cac cdt khdong can thiét ,chuan hoa

dir liéu va chia dir liéu thanh cac khoang thoi gian thich hop, gép cac nhom job_city lai

v61 nhau.

dats » data.dropicolsmnss|“1d4", “major®, “lovel’
data["tine"] = pd.to_datetime{data/ "tise" ], Wite"ns"
data“month®] = data["time"].dt.to_periocd("N")

o Obp &

& 5 Chuan Ma &0 110

f »mal
datal

data '-','

« WirdaxScaler(fteature rasge«(0, 1})
« scaler.fit_transform
Naloes. rashape( -1, 1

ostings_count_scaled™)

ceunt™

0 _postings

f oaggregated data » Sata, groupby “Job*, “city” “month” ) i reset_index|{names"J08 po _coumt”™)
data « data.pivot_tablelindexs| "Job", 1ty™, "sonth® ], aggfunce'size’ ). .reset_iadex(name«"job_postings_ count”
data["job_city")] » data["Jm"] + * "+ data caty"

Hinh 33:Xur Iy dit liéu
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Hinh 34: Dir liéu sau khi xu ly
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—_—————— ——— "

i ity nonth 100 _postings_count job_postings _count_scaled
195 Ya Nang 2924-85 14 0.892857
104 03 Ning 2024-M 27 0.642857
103 92 Nang 2024.93 22 0.464286
192 D& Nang 2024-82 14 8.178571
101 Da Nang 2024-01 19 0.357143
100 03 Nang 2923-12 29 9.714286
299 0a Nang 2023-11 17 0.285714
298 Da Nang 29023-10 3 0.85714
297 08 Nang 2023-89 21 0,428571
296 D& Nang 2023-04 24 08.515714
295 03 Nang 2023-97 4 0,89285
294 5 Nang 2023-06 39 Q. 750000
293 ta N-:."IF. 0231-0 '8 0.678571
292 D& Nang 2023-04 30 0. 750000
291 a Nang 2923-0 4 5} 2
290 Models O3 Nane 2023-02 29 0.678571

Hinh 35: Dit liéu ciia "NodeJs DPa Nang"
3.1.2. Xdy dung mé hinh Transformer

Bai toan dit ra lam sao dé giai quét van dé tur tap dir liéu 1on t6i co thé loc ra di
lidu ctia tirng “job_city”’va du doan xu huéng viéc lam cho timg “job_city” Dé giai quyét
van dé nay, sau khi sir Iy dit liéu mo hinh s& duyét qua ting “job_city” dé 13y dit liéu
clia ting “job_city” nhéan thay dit liéu trong mot “job_city” 1a nhiu cao nén c6 dung
thém xac dinh xu hudng va mua vy[6] dé 1am muot dit liéu chuan héa. Gid tri tir
cot"job_postings count_scaled"dugc 14y ra dé phén tich va ly gia tri (trend) dé 1am dir

liéu dau vao cho mo hinh.

# 2. Phan tich wus vu va xu huong
seasonal period = &€ # chu ky la & thang

result = seasonal_decompose( job_datal "job_postings_count_scaled” ), sodel«'additive’', periodeseasonsl_period)
# Lay phan xu hueng trend)ias du lleu dau vat

ob_dats["job_postings trend”] = result.trend. fillna(esethode"bfill" ). fillna(methode"Ffill"

" du Iisu XU ng o« U dung
data_to_use = job_datal wstings_trend”],.values.reshape(-1, 1)

Hinh 36: Phan tich mua vu va xu huong

Phan tich xu huéng va mua vy 1a mot bude quan trong trong xir 1y dit liéu chudi
thoi gian, gitp tach biét cac thanh phan xu huéng (trend), miia vu (seasonality), va nhiéu
(residual).

- Xu huéng (Trend): Giap mé hinh tap trung vao su thay d6i dai han, loai bé anh
hudng ngin han hodc theo mua vu.

- Mua vu (Seasonality): Néu khong xt 1y, cac mau lap lai theo chu ky c6 thé gy nham
1an cho mé hinh du doan.

- Nhiéu (Residual): Loai b cac yéu té bat thuong hodc khong lién quan, gitp cai thién
hiéu suat dy doén.
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- Thiét ké va cau hinh m6 hinh Transformer véi cac tham s6 phu hgp nhu s6 16p, s

don vi trong mdi 16p, ham mat mat va bd toi wu hoa.

s0 don vi trong moi 16p, ham mat méat va bo téi uu hoa.

job_city job_postings trend
Backend Developer - Da Ning 9.572917
Backend Developer - Da Nang 9.572917
Backend Developer - D& Ning 9.572017
Backend Developer - Da MNang 0.572917
Backend Developer - Da Mang 9.572017
Backend Developer - Da Nang 9.572917
Backend Developer - Da Ming 9.572917
Backend Developer - Da Ning 9.569940
Backend Developer - Da Ning 9.571429
Backend Developer - Da Nang 0.556548
Backend Developer - Da Nang 9.522321
Backend Developer - Da Ming 9.504464
Backend Developer - Da Ning 9.516369
Backend Developer - Da Ming 8.535714
Backend Developer - Da Ning 0.552083
Backend Developer - Da Nang 8.543155
Backend Developer - Da Ming 9.516369
Backend Developer - Da Ming 9.497024
Backend Developer - D& Ning ©.494048
Backend Developer - Da Ning 9.483631

Hinh 37: Gid tri trend ciia " Backend Developer Pa Nang"

Thiét ké va ciu hinh mé hinh Transformer véi cac tham s6 phut hop nhur s 16p,

sodel

sodel.
sodel.
sodel.
sodel.
sodel.
sodel.
early

& S.qu:hl fall)

A0d{LSTH(units=258, return_sequencessTrue, imput shapes(X traim.shape(l], X _train.shape(l])))

add{Dropout (@.3))

add{LSTM(units=299, return_sequencessFalse))

add(Dropeut (8.2))
add(Dense units=1))

cospila(cptisizer-Adaslearning rate-8. 001), losse'mean _squared error’)

stopping = EarlyStopping(monitors'val loss’, patiencesdd, restore best weights«True)

history = sodel.fit(X_train, y_train, epochss558, batch_sizes16, validation_datas(X_val, y_val), callbacks«|early_stopping))

Hinh 38: M6 hinh LSTM
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3.2. Chia dit liéu

Dtr liéu duogc chia thanh 3 phﬁn train, test va validation.

X_train, X_temp, y_train, y _temp = train_test_split(X, y, test_size=d,3, shuffle=False)
X_val, X_test, y val, y test = train_test_split(X_temp, y temp, test_size=a.5, shuffle=False)

Tap Train:
- Dung dé huan luyén mé hinh.
- Mo hinh hoc tir dir liéu nay dé diéu chinh trong s6 trong mang Transformer, nham
giam thiéu ham mat mat (loss).
Tap Validation:
- Puoc st dung dé danh gia hiéu suat cia mo hinh trong qué trinh huan luyén.
- Giup mé hinh diéu chinh céc siéu tham sb (hyperparameters), nhu s luong epoch
hodc cu tric ctia md hinh.
- Early stopping: Theo d&i ham mat mat trén tap validation (val loss) dé quyét dinh
dirng sém néu md hinh khong con céi thién.
Tap Test:
- Puoc su dung dé danh gia hi¢u suét ciia mé hinh sau khi qué trinh huin luyén hoan
tat.
- Két qua trén tap test cung cap danh gia trung thuc vé kha ning tong quat hoa ciia mo
hinh d6i véi dit liéu méi.
- Céc chi sb nhu MSE, MAE, va R? duoc tinh trén tap nay dé bao céo hiéu suit ciia mo
hinh.

3.3. Duw dodn

Dy doan thang tiép theo dya trén so liéu ctia 12 thang trude do:

# 5, Dy Goan 12 thang tiep thec
last_sequence = X _test[-1].reshape(l, time_steps, 1) # Khdl tho chudl cudl cung
predicted values = [] # Danh sach luu gia tri duv dodn
for 1 in range(12):
next_value = model.predict({last_sequence) # Dy dodn gid tri tiép theo
predicted_values.append(next_value.flatten()i@]) # Luu gia tri dv doan
# Cap nhat last _sequence cho lan dy doan tiép theo

last_sequence = np,append(last_sequence[:, 1:, :], next_value.reshape(l, 1, 1), axis=1)

# Chuyén gia trl &y doan vé gia tr gOC (néu car

predicted_values_scaled = scaler.inverse_transform(np.array predicted values).reshape(-1, 1))

# T30 danh sach ngay thang ¢ho 12 thang tiép theo
last_date = pd.to_datetime(job_data.iloc|-1][ 'month
future_dates = [last_date + pd.DateOffset(monthssi+l) for i in range(12)]

Hinh 39: Dy dodn xu huong
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in Os 24ms/step

Nghy cudi cung trong dir 1igu: 2024-05 - Gia tri thye té: 230
Dy dodn 12 thang tidp theo cho Backend Developer - D& hfmc‘
Thing 2024-96: 26.68

Thang 2004-97: 6.5

Thing 2024-48: 26, 04

Thing 2024-99: 26.19

Thing 2024-10: 26.06

Thing 2024-11: 25.54

Thang 2024-12: 25.83

Thang 2025-91: I5.7%

Thang 2025-92: 25.68

Thing 2025-@3: J)5.64

Thing 2025-84: J25.68

Thing 2025.945: 25 .59

Hinh 40: Két qua thu dwoc

Panh gia d chinh sac trén tap train va tip test bang gia tri mse, mae va r:

plt
plt
plt
plt

pit

plt

ple.

plt.

Ddsh gla o0
train_predictions » model,predict({X_train)

train_mse = sean_squared erroriy_train, trale predictions)
train_mse = sean_sbaolute_srror(y_trais, train_predictions)
train_rd « r2_score{y_train, train_predictions)

ainh

® l-.v:?'l’r::nl"c Moan
prinmt{f Tralning moan
print (#*Trelning 27 5¢

trdn tdp hudn luydn

Sqeared Error: (train_mse)”)
abselute Erroei (Train sae)”)
ore: (train_ra}")

® Ve 45 thi s0 sbeh gilte glé 1r] Uye 18 v gld tr] dy dodn trdn tip Ruls luyen

Sgore(figsize«(12,6))
-plot(y_train, labele"Actual (Train)')
plot(train_predictions, labele"Predicted (Train)')

LAitle{FILA™ model Predictions vs Acteal (Yraln)
xladel

‘Time Steps')

Jlavell'

. show

legend

)

Job Postings Cownt (Scaled)')

(Job_city

Hinh 41: Banh gia do chinh xac trén tdp train

Data Scientist - Da Nang - Transformer Prediction

0.58 4

0.56 4

0,54 4

0524

0.50 4
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— Actual
—  Predicted

—

-

5

Y . 4 2
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40

Hinh 42: Dy dodn va do chinh xac trén tap train cua

“Data Scientiest — Pa Nang”
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# B, Banh gla md hinh trdn tap test

test _predictions » model,.predict(X_test)

test_mse = moan_squared error(y _test, test _predictions)
test_mae = mean_absolute_error{y_test, test_predicticns)
test_r2 = r2_score(y_test, test_predictions)

print(f Test Mesn Sgusred Error: (test_msel™)
print(f*Test Mean Absolute Error: {test_mae}")
print(F"Test A2 Score: (test_r2)")

# V0 45 thi so sanh gida gid tri thuc té va gia trl oy dodn trén tép test
plt,. figure(figsizen(12,6))

plt.plot(y_test, labels'Actual (Test)')

plt.plot(test_predictions, label="Predicted (Test)')

plt.title{f'LSTM Model Predictions vs Actual (Test) - (job_city)’)
plt.xlabel{ ' Time Steps')

plt.ylabel{ ' Job Postings Count (Scaled)”)

plt.legend{)

plt.shou()

Hinh 43: Banh gia do chinh xac trén tdp test

Node)s - Ha NGi - Transformer Prediction

— Artual

058 4
g | - Predicted

0.56 4

0.54 1

0.52

0.50 1

048 +

0.46 1

044 4

Al v T v

o 10 20 30

Hinh 44: Dy dodn va do chinh xac trén tap test cua “Nodejs — Ha Ngi”
3.4. Két qua
3.4.1. Thang do MAE

MAE = 3]z ]y -17]

——

The ants vohe ot B
b

Hinh 45: Cong thirce MAE
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3.4.2. Thang do MSE

1Mear;l Asqu;,rprl
MSE =|- 3 (i — ¥}
. <
i—=1

Hinh 46: Cong thirc MSE
3.4.3. Thang do F1 Score

2 X Precision X Recall
Precision + Recall

F1

Hinh 47: Cong thirc F1 Score

3.4.4. Két qud ciia mé hinh

Model Comparison:
Model MAE MSE F1 Score

0 LSTM 0.009963 0.000150 0.597285
1 Transformer 0.014963 0.000344 0.492228

Hinh 48: Két qud thang do ciia 2 mé hinh

Hinh 49: Kiém thir véi tdp test
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Mic du LSTM c6 sai s6 thap hon, nhung Transformer dugc chon vi thé hién kha

nang nam bét xu hudng dai han tdt hon, phu hop cho dy doan xu hudng vi¢c lam.
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CHUONG 1IV. Thiét ké Chatbot AI
1. Muc tiéu

Chatbot hd tro ngudi ding tu van viéc 1am phi hop dua trén k§ ning, s thich,
xu huéng thi trudng va mé hinh hoc may di trién khai. Chatbot con c6 thé truy xuat

thong tin tir di liéu tuyén dung hién co.

2. Kién triic tong quan

2-E=-8 -8

Datas

Indox

Hinh 50: Kién triic RAG

Chatbot sir dung kién truc Retrieval-Augmented Generation (RAG) bao gdm:

- Retrieval (Tim kiém):

e Sir dung MongoDB Atlas Vector Search 1am VectorDB dé luu trit va truy van
ngtr nghia.

e Dit liéu dau vao bao gdm mo ta cong viéc, k¥ nang, yéu cau — di duogc embed
bang all-MiniLM-L6-v2.
- Re-ranking

e Sau khi lay ra danh sach top-k vin ban tir VectorDB, sir dung reranker dé sap
xép lai dya trén mirc do lién quan dén cau truy van ngudi ding.
- Generation (Sinh cau tra 1o1i):

e LLM Gemini 2 Flash s& sir dung thong tin di truy xuat tir budc trén dé sinh ra

cau tra 101 tu nhién, cé nglr canh.
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3. Pipeline hoat dong

1. Nguoi dung dit cau hoi (vi du: "T6i nén chon nganh gi néu toi gidi
Python?").

2. Cau hoi dugc embed va tim top-k document trong MongoDB.

3. Reranker sap xép lai cdc document theo d6 lién quan.

4. Gemini 2 Flash tao ra cau tra 101 tr ndi dung da duogc truy xuét + cau hoi
nguoi dung.

5. Tra vé két qua cho frontend.
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CHUONG V. KET QUA THUC HIEN VA PANH GIA
1. Trién khai

Du6i day 1a so do hé thong sau khi dong goi va trién khai 1én Azure. Hé thong

bao gdm 5 phan chinh:

- Frontend dugc xay dung bang Next]S

- Backend duoc xay dung trén nén ting ngdn ngit Python sir dung framework FastAPI .

- Dit liéu Server Crawl duoc xay dung bang ngdn ngit python, sit dung thu vién
selenium dé tién hanh thu thap di liéu tir cac trang ITViec, TopCV, TopDev

- May cha ngudi dung dwoc xdy dung bang ngdn ngit Python, sit dung nén tang
FastAPI.

- Frontend va Server déu 1a céc container riéng biét dugc lién két truc tiép v6i nhau,
gitip viéc trao di gitra cac thanh phan nhanh hon va dé dang hon. Co s¢ dir lidu dugc

Iuu trit bang MongoDB va két ni truc tiép véi Backend.

2. M6 hinh h¢ thong

W

»

f o NEXT. " IR - of e

-

Hinh 51: Khai trién cdu tric API
3. Két qua thwe hign

3.1. Trang dang nhdp
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IT Job Bowrd

Sign in to your account
SPR pOLE el 800 JRANWOID TE BCOMAE TE 0 DONTE
vas

Parywod Foot pesswoed

Bavmvdas p fod 30 Mgy

,

Hinh 52: Trang dang nhap

3.2. Trang ding ky

IT Job Board Fovd dobm  NOsat  Job Trens
Create an account
[rder posr P aton 10 0N ¥ Lo
Uwrrars
Lt
Pasvwnsed

Cavtrr paswwars

spee v e Tgry of Jervey 0 Pras

ANrsady tave an scoourt’?

Hinh 53: Trang dang ki

3.3. Trang chu
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IT Job Board
nund 838 jotos matshing pous criara

WOAN HANG A OAL AcH

v -« v «H el

IT - Software Engineer (Fullstack - Backend - Frontend)

Find ot Al Chant oh Treng

Adzetom

ATV

AN walary 1engee

Top Compardies

1 Softmere
Vietiet
Velrop
Mtafore

Vistnam Artires

3.4. Thiét lap ngwoi ding

Hinh 54: Trang chu

IT Job Board

vanlanhdh@gmail.com

vew Asure

(]

vaenhdhPgrd com

Job Trend

Profide Indormation

Your porsonel Semds

Ui rdren

VRN GGI com

e dh Py riad con

Aesume Management

Marage youd Isamel a CW

My Resumes

C8ataboc-24%e-44e-5314-
ad@ R bleddd -
22013MN2307435 pat

§ Gt Pwalie

3.5. Chatbot

Hinh 55: Quan li dang ki
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Hinh 56: Chatbot tir vin cho nguoi ding

3.6. Trang chi tiét cong viéc

Wordpress Developer

| FTNAM

Job Descrigtion

Ruguarenects

Benefite

Adgitianal Informaton

e lmm

Hinh 57: Trang dang tin tuyén dung

3.7. Trang dw doan xu hwéng viéc lam
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Sk Ve Py

Hinh 58: Dy dodn xu huwong viéc lam cho “Backend Developer Ha Noi”
3.8. Qudn ly

P o

Ueet Marages e

Hinh 59: Trang quan ly nguoi dung

3.9. Qudn li don irng tuyén
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e Nwageve~

Hinh 60: Trang qudn Iy jobs
3.10. Quan li don ieng tuyén

Apgéa alanse Vaiape el

Hinh 61: Quan 1y don itrng tuyén
4. Két chuwong

Chuong nay déng vai trd quan trong trong viéc thyc hién va danh gia két qua.
Trong qua trinh trén t6i di dat hoc dwoc nhiéu kién thirc cho ban than .

Qua trinh trién khai dién ra mot cach sudn sé va c6 ké hoach. Giao dién than thién
dé tiép can, mo hinh hoc may c6 do chinh x4c cao dang tmg nhiing chirc ning tong qua
cho ngudi dung.
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KET LUAN VA HUONG PHAT TRIEN
1. Két qua dat dworc

- Thong qua dy 4n nay, t6i da hiéu & hon vé quy trinh trién khai AI va cach huan luyén
mo hinh.

- Tim hiéu thém kién thirc vé ngén ngir lap trinh va cac phan 1y thuyét vé nhitng phan
m&i, chua dugce tiép can trude day.

- Trang web da dap Gmg hau hét cac yéu cau da néu, cac trang dugc quan 1y chit chg,
c6 thé chuyén doi qua lai giira cac man hinh.

- Giao dién than thién, dé sir dung.
2. Céc van dé ton tai

- Hé thong chua dugc phat hanh dé thir nghiém day du cac chiic nang.

- Duy 4n con it chtic ning can cai thién.

- Model hién tai chi du doan dugc minh nhu ciu cong vi¢c con nhiing gia tri khac nhu
muc luong, tudi tac,... thi chua co, can cai thién thém.

3. Huéng phit trién

- Tiép tuc xay dung hé théng ngay cang hoan thién hon dé c6 thé dua vao thuc té.

- Xay dung hé théng dé xuat san pham phu hop véi cong viée va k¥ ning cua ngudi
dung.

- Tim thém nhiéu tap dir liéu dai hon va nhiéu hon.
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TAI LIEU THAM KHAO

[1] https://www.w3schools.com/html/html_css.asp

[2] https://www.w3schools.com/js/

[3] https://www.w3schools.com/python/

[4] https.//aws.amazon.com/vi/docker/
[5] LSTM/LSTM.ipynb at master - phamdinhkhanh/LSTM - GitHub
[6] https://viblo.asia/p/phan-tich-du-lieu-chuoi-thoi-gian-voi-python-3kY4g0K0JAe

[7] https://learn.microsoft.com/en-us/azure/virtual-machines/overview
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