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Tén dé tai: Xay dung hé thong website tuyén dung tich hop Al
Sinh vién thyc hién: Nguyén Hong Truong

S6 thé SV: 102200117 Lop: 20TCLC _DT?2
Sy bung nd ctia cong nghé thong tin d thay doi hoan toan phuong thirc tim kiém
viéc lam va tuyén dung nhan sy. Tuy nhién, cac nén tang tuyén dung hién tai van
chu yéu dua trén co ché loc tir khoa cung nhéc, dan dén viéc nha tuyén dung mét
hang gid ddng ho dé sang loc hang trim CV khong phu hop, trong khi ing vién
gap kho khan dé 1am noi bat nang luc thuc sy cua minh.
Xuat phét tir nhu cau cp thiét vé mot giai phap tuyén dung "thau hiéu" hon, t6i
quyét dinh thyuc hién dé tai xdy dung trang web Website tuyén dung c6 tich hop
AL Muc tiéu ctia do 4n 1a tmg dung sttc manh ctia Generative Al (Al tao sinh) dé
giai quyét cac diém nghén trong quy trinh tuyén dung thu cong.
Duy 4n tap trung vao hai chic ning cot 16i: HO trg nha tuyén dung tao bai dang
nhanh chéng va Phan tich, chdm diém CV ty dong. Dé hién thyc hoa diéu nay, toi
sir dung stack cong nghé tién tién nhat hién nay gom Next.js va NestJS dé dam
bao tinh 6n dinh ctia hé théng. bac biét, viéc tich hop Google Gemini 3 — mo6 hinh
Al vé6i kha nang suy luan vuot trdi — két hop cung ha tang Dify.ai (Self-hosted)
va luu trit Cloudflare R2, cho phép hé thdng xtr 1y dir liéu ho so phire tap v6i do
chinh x4c cao, bao mat va téc do phan hoi thoi gian thyec. Do an nay khong chi la
mot san pham phan mém hoan chinh ma con 1a minh chtng cho tiém nang tng

dung thuc tién cta Al thé hé méi trong linh vic nhan sy (HR Tech).
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LOI CAM ON

Em xin giri 101 cam on chéan thanh va sau sic dén cac thay co trong Khoa
Cong nghé thong tin, ciing nhu tit ca cac thiy cb trong Truong Pai hoc Bach
Khoa — Pai hoc Pa Nang da diu dat, day do va truyén dat kién thure, kinh nghiém
quy bau ctia minh trong sudt qua trinh em hoc tip va nghién ctu tai trudng.

Em xin bay to tinh cam va long biét on chan thanh ctia em t6i co gido ThS.
Nguyén Thi Minh Hy, ngudi da timg budc hudng dan, gitip & em tan tinh trong
qua trinh thyc hién dd an t6t nghiép ctia minh. Nho d6 em c6 thé hoan thanh do
an dung tién do va tich lity cho minh nhiéu kién thic quy bau.

Con xin gui 161 cam on to 16n nhét dén cha, me va gia dinh. Cha, me va gia
dinh d4 ludn & bén con, 13 ngudn dong luc khong mét moi va 1a chd dya tinh than
vitng chic gitp con vuot qua nhimg kho khin dé hoan thanh d6 an nay.

Mic du da c6 gang hoan thanh d6 an tot nhat nhung thoi gian va kién thic
con ¢6 han nén s€ khong tranh khoi nhiing thiéu sot nhat dinh, rat mong dugc su
cam thong va tan tinh chi bao, gop ¥ clia quy thay co gido ciing nhu tat ca cac
ban dé két qua cua em dugc hoan thi¢n hon.

Mot 1an nira em xin chan thanh cam on!

Nguyén Hong Truong

SVTH: Nguyén Hong Truong GVHD: Nguyén Thi Minh Hy
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CAM DOAN

Em xin cam doan:

1. Noi dung trong dd an nay 1a do em thyuc hién dudi sy huéng dan tryuc tiép
cta ThS. Nguyén Thi Minh Hy.

2. Céac tham khao dung trong d6 an déu dugc trich din rd rang tén tac gia, tén
cong trinh, thoi gian, dia diém cong bd.

3. Néu c6 nhitng sao chép khong hop 18, vi pham quy ché ddo tao, em xin chiu
hoan toan trach nhiém.

Pa Ning, ngay thang 01 nim 2026

Sinh vién thuc hién

Nguyén Hong Truong

SVTH: Nguyén Hong Truong GVHD: Nguyén Thi Minh Hy
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API
HTTP Hypertext Transfer Protocol Giao thirc truyén tai siéu van ban
, M0 hinh - Giao dién - Bo dicu
MVC Model-View-Controller "
khién
DB Database Co s6 dir liéu
HTML HyperText Markup Language Ngon ngit danh dau siéu van ban
, Diéu khién cach hién thi ndi dung
CSS Cascading Style Sheets
trang web
Tiéu chuan mé dé tao cac token
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gitra cac bén
Ul User Interface Giao dién nguoi dung
DOM Document Object Model M5 hinh d6i tuong tai licu
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Mot loai cii phap mé rong danh
JSX JavaScript XML cho ngodn ngir JavaScript viét
theo kiéu XML
SQL Structured Query Language Ngbn ngit truy van ciu tric
Al Artificial Intelligence Tri tué Nhan tao
LLM Large Language Model M0d hinh ngon ngir 16n
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TOM TAT DE TAI

Trong bbi canh ky nguyén sb va su bung nd cta nganh Cong nghé thong tin hién nay,
nhu cdu tuyén dung nhén sy chat lugng cao dang tré nén cip thiét hon bao gid hét. Tuy
nhién, quy trinh tuyén dung truyén thdng van ton tai nhiéu bat cap, dic biét 13 & khau
sang loc hd so tng vién. Vi sé lwong 16n hd so (CV) duge giri vé mdi ngay, bd phan
nhan sy thudng phai tén rat nhiu thoi gian va cong sitc dé doc, phan loai va danh gia
thu cong. Diéu nay khéng chi gay lang phi tai nguyén doanh nghiép ma con dé din dén
sai s6t hodc bo 15 cac ing vién tiém ning do sy chil quan ciia con ngudi. Xuit phat tir
thue tidn d6, viée tng dung cic cong nghé tién tién vao quy trinh tuyén dung dé ty dong
hoa va nang cao hiéu qua danh gia 1a mot hudéng di can thiét va day trién vong.

Do an nay tap trung nghién ctru va xay dung hé théng Website tuyén dung cé tich hop
Al Muyc tiéu chinh cta dé tai 1a phat trién mot giai phap Web Application toan dién,
khong chi dong vai tro 13 cau ndi gitra nha tuyén dung va ng vién ma con cung cap
cong cu hd tro ra quyét dinh dua trén tri tué nhan tao. Hé théng dugc thiét ké dé giai
quyét bai toan cbt 16i: tu dong hoa quy trinh trich xuat thong tin va danh gia ning luc
g vién, tir 46 giup nha tuyén dung rut ngin thoi gian sang loc va dua ra cac quyét dinh
tuyén dung chinh xac, khach quan hon.

V& mit cong nghé va phuong phap trién khai, hé théng duoc xay dung dua trén kién
truc hi¢n dai, ddm béo tinh an toan dir li¢u va kha nang mo rong. Phia Backend sur dung
Framework NestJS két hop véi hé quan tri co s¢ dit liéu PostgreSQL va TypeORM dé
quan 1y dit liéu cdu trac, ddng thoi tich hop Redis va BullMQ dé xtr 1y céc tac vu bat
ddng bo phuc tap. Phia Frontend dugc phat trién trén nén tang Next.js, t6i uu hoa trai
nghiém ngudi ding véi giao dién tuong tac cao. Diém dot pha ctia d6 4n ndm & viée tich
hop mé hinh ngdn ngir 16n (Large Language Model) Google Gemini théng qua nén tang
Dify.AL. M6-dun Al nay chiu trach nhiém "doc hiéu" noi dung CV, phan tich k¥ ning,
kinh nghiém ctia tmg vién va ddi chiéu véi yéu cau cong viée dé dua ra cic nhan xét chi

tiét cung diém s6 phu hop.

SVTH: Nguyén Hong Truong GVHD: Nguyén Thi Minh Hy
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MO DPAU

1. Tinh cip thiét cia dé tai
Trong bdi canh cudc Cach mang cong nghiép 4.0 dang dién ra manh mé trén toan
cau, Chuyén doi sb (Digital Transformation) da trd thanh xu hudng tat yéu déi
v6i moi doanh nghiép. Su phat trién vuot bic cua cong nghé thong tin khong chi
thay d6i phuong thirc van hanh kinh doanh ma con tao ra mét nhu cau khéng 16
vé ngudn nhan lyc chét luong cao trong linh vuc nay. Thi trudng tuyén dung IT,
do d6, tré nén s6i dong va canh tranh hon bao gior hét, v6i hang nghin vi tri viée
1am méi duoc tao ra mdi ndm cung luong 16n hd so Gmg vién tham gia vao thi
truong lao dong.
Tuy nhién, sy gia ting nhanh chéng vé sb lugng tmg vién cling dit ra nhirng thach
thirc khéng nho cho quy trinh tuyén dung truyén thong. Tai cic doanh nghiép,
dic biét 1a cac cong ty cong nghé, bd phan nhan sy thuong xuyén phai d6i mit
v6i tinh trang qua tai ho so (CV). Viéc sang loc thi cong hang trdm, tham chi
hang nghin CV cho mét vi tri khong chi tiéu ton mot lugng 16n thoi gian va chi
phi van hanh ma con tiém 4n nhiéu rai ro. Cac yéu t6 chii quan cta con ngudi
nhu sy mét moi, thiéu tap trung hay dinh kién ca nhan c6 thé dan dén viéc danh
gia sai léch, bo sét nhan tai hodc tuyén dung khong dung ngudi, gy anh huong
truc tiép dén hiéu qua hoat dong cua td chue.
Mit khac, cac nén tang tuyén dung hién hanh da phan chi dong vai tro 1a kénh
trung gian két ndi thong tin, cho phép ding tin va ndp hd so mot cach thu dong.
Céc hé thdng nay thuong thiéu hut cac cong cu hd trg phan tich chuyén sau, chua
tan dung duogc suc manh dir li¢u dé tu dong hoa khau danh gia so bd. Trong khi
d6, su tién bo vuot bac cta Tri tué nhan tao (AI), dac biét 1a sy ra doi cia cac Mo
hinh ngdn ngir 16n (Large Language Models - LLMs) nhu Google Gemini hay
GPT, da m¢ ra nhitng kha nang madi trong viée xur Iy ngdn nglr ty nhién. Viéc
tmg dung Al dé "doc hiéu" hd so, trich xuat théng tin va ddi khop ning luc ing
vién véi yéu cau cong viéc dang tro thanh mot xu hudng cong nghé day tiém
nang giup giai quyét bai toan "nit thit c¢6 chai” trong quy trinh tuyén dung.
Xuét phat tir nhu cau thuc tién va xu hudng céng nghé néu trén, viéc nghién ctiru
va phat trién “Hé thong website tuyén dung c6 tich hop AI” 13 v6 cing cip thiét.
Dé tai khong chi mang y nghia khoa hoc trong viéc ung dung cac k¥ thuat hoc

sau va xu ly ngon ngilt ty nhi€n vao bai toan thuc t€, ma con mang lai gia tri ing
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dung cao, giup t6i uvu hoa quy trinh nhan sy, tiét kiém ngudn luc cho doanh nghiép

va nang cao trai nghiém cho tng vién trong ky nguyén so.

2. Muc tiéu va y nghia ciia dé tai
1.1. Muc tiéu
Muc tiéu cta dé tai “Xay dung hé thdng tuyén dung thong minh tich hop Al -
JobMatchAI” 14 nghién ctru va xdy dung mot nén tang ing dung Web toan dién
c6 kha ning ty dong hoéa quy trinh tuyén dung va danh gid ning luc Gng vién,
thong qua viéc ap dung cac cong nghé 1ap trinh hién dai va tri tu¢ nhan tao
(Generative AI). Cu thé, dé tai hudng téi cac muc tiéu sau:

— Nghién ctru co s6 1y thuyét vé quy trinh tuyén dung truc tuyén, kién
trac phan mém hudng dich vu va img dung ctia M6 hinh ngén ngit 16n
(Large Language Model) trong xir Iy ngén ngit tw nhién, 1am nén tang cho
viéc xay dung hé thong.

—  Xay dung quy trinh xir Iy dir liéu ho so tmg vién (CV) tu dong, bao
gém viéc luu trit, trich xuét van ban tir tép dinh dang PDF va chuan hoa
thong tin dé phuc vu cho cac tdc vu phan tich cia may hoc.

— Ap dung m6 hinh ngén ngit Google Gemini thong qua nén tang
Dify.Al dé thyc hién phan tich ngir nghia, ddi chiéu sy phu hop giita k§
nang cua ung vién voi ban mo ta cong viéc (Job Description) va dua ra
danh gia dinh lugng.

— Thiét ké va trién khai mot ing dung Full-stack hoan chinh (sir dung
NestJS va Next.js) cho phép ding tin tuyén dung, ndp hd so truc tuyén,
quan 1y quy trinh ing tuyén va xem két qua phan tich tir Al

— Panh gia hiéu qua hoat dong ciia hé thong thong qua céc kich ban
kiém thtr thyc té, tir 46 phan tich tinh kha thi, d6 chinh xac cia Al va trai
nghiém ngudi ding ddi véi giai phap dé xuat.

1.2. Y nghia
Dé tai co y nghia ca vé mat hoc thuat va thuc tién trong linh vuc Cong nghé phén
mém va Hé thong thong tin.
Vé mit hoc thuat, dé tai giup cung c¢6 va md rong kién thic vé phat trién ung
dung Web hién dai (Modern Web Development), kién trac hé théng xtr 1y bat
ddng bd (Message Queue) va ky thuat tich hop Al vao Gmg dung nghiép vu. Viée

nghién ctru va ap dung mé hinh Google Gemini giip minh hoa cach két hop giita
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cac dich vu trf tué nhan tao tién tién v6i cac hé thong phdn mém truyén thong,
g6p phan 1am rd tiém ning cia Generative Al trong viéc giai quyét cac bai toan
nghi¢p vu phuc tap.
Vé mit thuce tin, tng dung dugc xdy dung trong dé tai c6 kha ning hd trg dic
Iirc cho bo phan nhan sy va nha tuyén dung trong viéc giam thiéu thoi gian sang
loc hd so thi cong, ddng thoi gitp tng vién nhan duoc phan hdi khach quan va
nhanh chéng. Mac du duoc trién khai trong pham vi mét dd an tot nghiép, h¢
thong JobMatchAl van c6 thé lam nén tang tham khao gié tri cho viéc phat trién
cac giai phap chuyén d6i sé trong linh vyc nhan sy (HR Tech) tai cac doanh
nghiép vira va nho.
Ngoai ra, dé tai con gitp nguoi thuc hién rén luyén ky ning nghién ctru cong
nghé méi, phan tich nghiép vu, thiét ké kién tric hé théng va giai quyét cac van
dé k¥ thuat phat sinh trong qua trinh trién khai thyc té, tao tién dé viing chic cho
cong viéc chuyén mon trong tuong lai.

3. Ddi twong va pham vi clia dé tai

1.1. Pbi twong
Déi twong cia dé tai 1a cac thong tin tuyén dung va hd so nhéan sy duoc biéu hién
thong qua dir li¢u van ban tu nhién phat sinh trong qué trinh van hanh cia hé
théng tim kiém viéc 1am truc tuyén. Cu thé, dé tai tap trung nghién ctru va xu ly
ndi dung cac ban mo ta cong viée va ho so ning lyc tng vién, phan anh sy twong
quan giira yéu cau chuyén mén ctia doanh nghiép va k¥ ning thuc té cta nguoi
lao dong. Dit liéu nay duogc khai thac truc tiép théng qua hé théng website, bao
gém cac tép tin dinh dang PDF va dit li¢u nhap li€u tr nguoi dung, dugc st dung
lam diu vao cho md hinh ngdn ngir lo6n LLM dé thuc hién cac tac vu trich xuit
thong tin va danh gid muc d6 phu hop.

1.2. Pham vi @@ tai
Dé tai “Xay dung hé thong website tuyén dung c6 tich hgp” duoc thuc hién trong
pham vi nghién ctru va ing dung & muc trung binh, pht hop voi quy mé mot dd
an tot nghiép. Cu thé, pham vi sir dung cta dé tai bao gom:

—  Ung dung tap trung chuyén biét vao linh vuc tuyén dung nganh Cong nghé
thong tin, hd trg viée phan tich va danh gid su phu hgp ctia ing vién duya trén cic
k¥ nang chuyén moén dac thu (nhu ngdn ngit 1ap trinh, framework, cong cu k¥

thuat), chua mo rong sang cac nganh nghé khac.
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—  Hé théng dugc xay dung nhim mo phong va minh hoa quy trinh tuyén
dung tu dong hoa co6 tich hop tri tu¢ nhan tao, dong vai tro 1a mdt san phém tha
nghiém hoan chinh vé mit chirc ning nhung chua hudng t6i viée trién khai
thuong mai quy mo 16n.

—  Dé tai sir dung dir liéu hd so va tin tuyén dung dang mau dir liéu gia lap
dé phuc vu cho viéc kiém thtr tinh ning trich xuit thong tin va chdm diém cua
Al khong thu thap hay xir 1y dit liéu c4 nhan nhay cam thuc té trén dién rong.

-~ Pham vi tng dung chu yéu danh cho muc dich hoc tap, nghién ctru va tham
khao, ndm bét quy trinh phat trién mg dung Web hién dai va k¥ thuat tich hop
Mo hinh ngén ngit 16n (LLM) vao giai quyét bai toan nghiép vu.

— Chua di siu vao cac van dé nang cao nhu t6i wu hoa hiéu ning cho hang

triéu ngudi dung dong thoi, cac tinh ning bao mat doanh nghiép chuyén sau hay
cac van dé phap 1y phtc tap vé luu trir dit liéu qudc té.
Thong qua pham vi sir dung nay, dé tai nham cung cdp mot nén tang co ban dé
nghién ctru va phat trién cac giai phap cong nghé trong linh vuc nhan sy, dong
thoi ¢6 thé 1am co s¢ cho viéc mo rong va ning cap trong cac nghién ctru hodc
mg dung thuc tién sau nay.

4. B6 cuc ciia bao cdo
Ngoai phan nhimg phan da duoc trinh bay & trén bo cédo dugc t6 chirc thanh 04
chuong nhu sau:

—  Chuong 1: chuong nay trinh bay cac khai niém va nén tang 1y thuyét lién
quan dén dé tai. Noi dung tap trung lam rd cic van dé co ban trong quy trinh
tuyén dung truc tuyén, cac thach thic trong viéc danh gia hd so tng vién thu
cong, ciing nhu kién thirc nén tang vé Tri tué nhan tao tao sinh va cac Mo hinh
ngdn ngit 16n (LLM) duogc st dung dé giai quyét bai toan xt Iy ngdn ngit tur
nhién. Chuong 1 dong vai trd 1am co s& khoa hoc dé hiéu va trién khai cac giai
phap cong nghé dugc dé xuat trong cac chuong tiép theo.

~ Chuong 2: chuong nay trinh bay chi tiét cac phuong phap va cong nghé
cot 16i duoc sir dung trong dd 4n dé xay dung hé théng tuyén dung thong minh.
Nbi dung bao gdm quy trinh trich xuét dit liéu van ban tir tép hd so (PDF Parsing),
k¥ thuat Prompt Engineering dé t6i wu hoa két qua dau ra tir mo hinh Google
Gemini, va co ché hoat dong clia nén tang diéu phdi AI (Al Orchestration) thong

qua Dify.Al. Bén canh do, chuong nay cling mo ta giai phap tich hgp cac dich vu
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Al nay vao ludng nghiép vu thuc té nhim dam bao tinh chinh xac va tdc do phan
héi.

~  Chuong 3: chuwong nay tip trung vao viéc phan tich yéu cau hé théng va
thiét ké kién truc tong thé cua ing dung web. Noi dung bao gdm xac dinh cac tac
nhan chinh (Nha tuyén dung, Ung vién, Quan tri vién), biéu d6 ca sir dung (Use
case), thiét ké co s dit liéu quan hé, ciing nhu kién trac phin mém Full-stack va
co ché xir Iy hang doi bat ddng bo (Message Queue) nham dam bao tinh mé rong,
hiéu nang va trai nghiém nguoi dung mugt ma.

—  Chuong 4: chuong nay trinh bay qua trinh hién thuc hoa hé thong dua trén
thiét ké da dé xuét. Noi dung bao gdm viéc xay dung cac API Backend, giao dién
Frontend, tich hop module phan tich CV ty dong béng AL trién khai hé théng luu
trir ddm mAy, ciing nhu mé ta chi tiét cac chirc ning chinh ciia tmg dung. Chuong
nay cling trinh bay két qua thuc nghiém, minh hoa giao di¢n hoat dong thuc té va
danh gia hiéu qua ctia hé thong trong viéc ty dong hoa quy trinh sang loc hd so
ung vién.

—  Phan két luan va hudng phat trién: phan cubi cta bao cdo tong két cac két
qua dat duoc trong qua trinh nghién ctru va trién khai dé tai, danh gia mac do
hoan thanh so véi muc tiéu ban dau da dé ra. Pong thoi, phan nay ciing néu bat
nhimg déng gdp cua dé tai vé mit tmg dung thuc tién cua Al tao sinh trong linh
vue nhén su. Bén canh d6, cac han ché con ton tai va hudng phat trién trong tuong
lai ctia hé théng ciing duoc trinh bay nhim mo réng va nang cao hiéu qua cia dé

tai trong cac nghién ciru tiép theo.
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CHUONG 1: CO SO LY THUYET

1. Téng quan vé tuyén dung tric tuyén hién nay
Trong ky nguyén sb hoa, tuyén dung tryc tuyén di thay thé hoan toan cac phuong
thirc truyén thong dé trd thanh kénh két ndi cha dao giita doanh nghiép va ngudi
lao dong. Sy ra doi cua hang loat nén tang viéc 1am va mang xa hoi nghé nghiép
d3 x6a bo rao can dia 1y, giup thong tin tuyén dung tiép cin dugc luong 16n Gng
vién tiém nang mdt cach nhanh chong. Tuy nhién, sy thuén tié€n trong viéc ndp
hd so chi voi "mét ¢ nhip chudt" ciing ddn dén mot hé qua tat yéu: sy bung nd
vé s luong dir liéu hd so (CV) ma doanh nghiép phai tiép nhan. Khi cong nghé
& "dau vao" (thu thap hd so) phat trién qua nhanh so véi cong nghé ¢ "dau ra"
(xu ly ho s0), b0 phan nhan su budc phai ddi mat voi tinh trang "nut thit c6 chai",
noi quy trinh xtr Iy tha cong tré nén qua tai va kém hiéu qua.
Mac du viéc tiép nhan ho so di duoc sd hoa, nhung quy trinh hau can tai nhiéu
doanh nghiép van phu thudc ning né vao céc thao tac thi cong roi rac. Diéu nay
tao ra nhitng ap luc 16n 1én doi ngili tuyén dung va giy anh hudng tiéu cuc dén
hiéu suit chung:
Thir nhat 12 ganh ning quan 1y hd so qua Email va dit liéu phan tan. Hién nay,
nhiéu nha tuyén dung van sir dung email c4 nhan hodc cac bang tinh roi rac dé
quan 1y Gmg vién. Viéc hang trim CV d6 vé hop thu mdi ngay, nam 13n 16n véi
cac email cong viéc khac, khién viéc phan loai, luu trit va tra ctru tr¢ thanh mat
thach thirc 16n. Nguy co thét lac ho so, bo sot tng vién tiém ning hodc nham 13n
gifta cac vi tri tuyén dung 13 diéu thuong xuyén xay ra khi dir liéu khong dugc
tap trung trén mot hé thong thdng nhat.
Tht hai 14 sy qua tai va chu quan trong khau sang loc hd. Pay 1a cong doan tiéu
t6n nhiéu thoi gian nhét trong quy trinh tuyén dung. Nhan sy phai doc thu cong
ting ban CV dé tim kiém céc tir khéa vé k¥ ning va kinh nghiém. Véi ap luc
phai xtr 1y s6 lugng 16n ho so trong thoi gian ngin, nguoi danh gia dé roi vao
trang thai mét moai, dan dén viéc doc ludt, bo sot thong tin quan trong hodc bi chi
phéi boi cac dinh kién chii quan. Piéu nay khong chi lam giam chat luong tng
vién duoc chon vao vong phong van ma con lang phi ngudn lyc cia doanh nghiép.
Thi ba 13 sy phuc tap trong diéu phdi lich phong van. Viée sip xép mot budi
phong van phu hop véi thoi gian cua ca tng vién va hoi dong tuyén dung thudng

doi hoi nhiéu thao tac trao d6i qua lai qua dién thoai hodc email. Quan 1y lich hen
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tht cong d& dan dén cac xung dot vé thoi gian, quén lich hoic théng tin dia diém
khong duoc truyén tai chinh xac, gy lang phi thoi gian chd doi cho ca hai phia.
Tht tu 14 han ché trong viéc phan hdi va trai nghiém Gmg vién. Mot trong nhitng
"ndi dau" 16n nhét cua thi truong tuyén dung hién nay 13 tinh trang "im ling" tir
phia nha tuyén dung. Do khéi luong cong viéc qua 16n, nhan su thudng chi vu
tién lién hé vé6i cac tng vién dat yéu cau va khong du thoi gian dé giri thu cam
on hodc phan hdi Iy do tir chdi cho cac tng vién con lai. Viée thiéu ving sy phan
hoi ndy tao ra trai nghiém tiéu cuc, lam giam uy tin va thuong hiéu tuyén dung
cua doanh nghiép trén thi truong.
Nhirng han ché néu trén cho thay quy trinh tuyén dung thu cong dang tré thanh
rao can 16n dbi v6i sy phat trién ctia doanh nghiép. Nhu cau cép thiét dit ra 1a
phai c6 mdt giai phap cong nghé toan dién, khong chi gitip quéan 1y dix liéu tap
trung ma con tu dong hoda cac tac vu 1ap lai nhu sang loc, sép xép lich va phan
hoi, tir 46 giai phong stc lao dong cho con ngudi dé tap trung vao cac quyét dinh
chién lugc hon.

2. Tong quan vé hé thong quan 1y tuyén dung va phwong phap danh gia

hd so tw dong
2.1. Hé théng quan 1y quy trinh tuyén dung

Trong quy trinh hién dai hoa cong tac nhan sy, hé thong quan 1y tuyén dung déng
vai tro 14 xuwong séng cong nghé cho cic doanh nghiép. Vé mat dinh nghia, d6 1a
mot giai phap phan mém dugc thiét ké dé quan Iy toan bo vong doi clia quy trinh
tuyén dung, tir lac dang tin, thu thap ho so, dén khi phong van va tiép nhan nhan
su.
Chtrc ning co ban ctia mot hé thong quan 1y tuyén dung truyén thdng bao gém
viéc luu trit tap trung dir liéu Gng vién (thay thé cho viéc luu trit roi rac qua
email), tu dong héa cac ludng giao tiép (guri email xac nhan, thu mdi phong van)
va cung cap cac cong cu cdng tac cho hoi dong tuyén dung. Tuy nhién, cac thé
hé doi dau thuong chi ding lai & mitc d6 "sd héa quy trinh" ma chua thyc su giai
quyét duoc bai toan "thong minh hoéa". Co ché loc hd so ciia cac hé thong nay
chu yéu dya trén tir khoa (Keyword Matching) don gian. Vi du, néu ban mo ta
cong viéc yéu cau "Python" nhung trong CV {ing vién ghi 1a "Django Backend
Developer" ma khong nhic truc tiép dén tir "Python", hé thong cii co thé sé loai
b6 oan udng tmg vién nay. Pay 14 han ché 16n nhat thuc day sy ra doi cla céac

phuong phap danh gia thé hé méi.
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2.2. Phwong phap sang loc va danh gia ho so tw dong dwa trén Al
Dé khic phuc nhuoc diém cia viée bat cip tir khdéa may moc, xu huéng hién nay
1a chuyén dich sang cac hé thong "Sang loc théng minh" sir dung Tri tué nhén tao
Al
Phuong phap nay khong chi don thuin tim kiém su xudt hién cua cac chudi ky
tu, ma tip trung vao viéc "hiéu" ngit nghia (Semantic Understanding) cua vin
ban. Quy trinh danh gia tr dong thudng bao gdm hai giai doan chinh:

— Trich xuét thong tin: hé théng tu dong phan tich cdu trac cua tép
hé so (thuong 1a PDF hodc Word), boc tach cac trudng thong tin quan
trong nhu: Thong tin lién h¢, Hoc vén, Kinh nghiém lam viéc va Ky nang
chuyén mon, sau d6 chuyén dbi chung thanh dir liéu co cdu tric
(Structured Data).

— Panh gid va Xép hang: Pay 1a budc dot pha quan trong nhat. St
dung cic Mo hinh ngon ngit 16n LLM, hé thong c6 kha ning so sanh ngir
nghia giita "Yéu cu cong viéc" va "Nang lyc tng vién". Al ¢ thé nhan
dién dugc cac ky ndng tuong duong, ddnh gid murc d¢ tham nién dua trén
mo ta dy 4n va tham chi phat hién cac diém bat hop 1y trong hd so. Két
qua dau ra 1a mot diém sb dinh luong va cac nhan xét chi tiét, gitip nha
tuyén dung nhanh chong xac dinh dugc danh sach Gmg vién tiém ning nhat
ma khong can doc toan bd hd so.

Viéc ap dung phuong phap danh gia tu dong nay gitp chuyén do6i quy trinh tuyén
dung tr m6 hinh "dinh tinh" (dya vao cdm nhan ngudi doc) sang mé hinh "dinh
luong" (dua trén dir li€u), ddm bao tinh khach quan va nhat quan trong vi¢c luya
chon nhan tai.

3. Tong quan veé tri tu¢ nhén tao tao sinh va md hinh ngén ngir 16n

3.1. Tri tu€ nhan tao tao sinh
Khac v&i cac mo hinh tri tué nhan tao truyén théng von tap trung vao cac tac vu
phan loai hoic du doan dya trén dit liéu c6 san, Tri tué nhan tao tao sinh
(Generative Al) la mot bude tién vuot bac voi kha nang tu tao ra ndi dung maoi
bao gém van ban, hinh anh, 4m thanh hozc ma ngudn [1]. Trong bdi canh cia bai
toan tuyén dung, Generative Al khong chi dung lai & vi¢c phan loai hd so 1a "Pat"
hay "Khong dat", ma con c6 kha ndng dong vai tro nhu moét trg 1y 4o thong minh:
tu dong téng hop thong tin, viét nhan xét chi tiét, so sanh cac tiéu chi phuc tap

va tham chi dé xuat cac cau hoi phdng van phu hop vai tirng ing vién. Kha nang
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"sang tao" nay gitp hé théng mo phong duge quy trinh tu duy ciia mot chuyén
vién tuyén dung con nguoi & murc do cao.
3.2. M6 hinh ngon ngir l6m
C6t 161 cua cac tng dung Generative Al trong xir Iy vin ban hién nay 1 cac md
hinh ngdén ngir 16n (Large Language Models). Pay 1a cac mo hinh hoc sau (Deep
Learning) dugc huin luyén trén mét luong dir liéu van ban khong 15, sir dung
kién triic mang no-ron Transformer véi co ché chu ¥ (Self-Attention mechanism).
Co ché nay cho phép mé hinh hiéu dugc ngit canh, mdi quan hé gitra cac tir ngir
va y dinh 4n sau cac cdu van, thay vi chi xir 1y timg tir mot cach roi rac [2].
Dbi voi hé thong website tuyén dung cé tich hop Al, viéc tng dung LLM mang
lai wu thé vuot troi so vi cac thuit toan so khép tir khoa (Keyword Matching)
cii. LLM c6 kha niang hiéu cac khai niém tuwong duong (vi du: hiéu ring "ReactJS"
va "Frontend Development" c6 mbi lién hé mat thiét), xu 1y cac hd so viét bang
ngodn ngit ty nhién da dang, va trich xuat chinh xéac cac thong tin phi ciu tric nhu
"Kinh nghiém 1am viéc" hay "Dy an da tham gia" tir tép PDF dé chuyén thanh
dit liéu ¢ cau trac phuc vu cho viéc danh gia.
3.3.Céac ing dung cu thé ciia LLM trong dé tai
Trong khuon kho dé tai , M6 hinh ngdn ngir 16n (LLM) khong chi dong vai tro 1a
mot cong cu xur Iy van ban don thuan ma duoc ung dung nhu mdt nhan t cbt 16i
dé giai quyét bon bai toan nghiép vu chuyén sau sau day:
— Ty dong sinh ndi dung va goi ¥ mé ta cong viéc. Bai toan dau tién
12 hd trg nha tuyén dung xay dung ban mo ta cong viéc (Job Description -
JD) chuyén nghiép tir nhirng yéu cau so khoi. Thong thuong, viéc soan
thao mot JD day du rat tén thoi gian. Ung dung LLM cho phép thyc hién
ky thuat "M rong ngit canh". Khi nguoi dung cung cip mot dau vao ngan
gon (vi du: "Tuyén 1ap trinh vién NestJS, luvong 20 triéu"), mé hinh sé& dya
trén tri thirc da dugc huan luyén vé nganh CNTT dé tu dong dé xuat mot
ban mo ta chi tiét, bao gom: trach nhiém coéng viéc, yéu cau ky ning
cimg/mém, quyén loi va cic cong nghé lién quan (nhu TypeScript,
TypeORM, PostgreSQL) ma ngudi ding c6 thé chua liét ké hét. Diéu nay
gitip chudn hoéa dit liéu dau vao cho hé thong ngay tir budc diang tin.
— Xay duyng tiéu chi ddnh gi4 va thang diém tu dong. Dé dam bao
viéc danh gia (mg vién 1a khach quan va nhat quan, h¢ thong sir dung LLM

dé giai quyét bai toan "Trich xuat logic". Dua trén ndi dung chi tiét cia
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ban mo ta cong viée dd duoc tao ra, mo hinh s& phan tich va tong hop
thanh mot "Barem" hodc b0 ti€u chi danh gia chuin. Al s& xac dinh céac
yéu t6 trong yéu va gan trong s cho ting k¥ niang (vi du: K¥ ning NestJS
chiém 40%, Tiéng Anh chiém 20%). Viéc tao ra bo ti€u chi dinh lugng
nay 1a budc dém quan trong dé chuyén quy trinh dénh gia tir cam tinh sang
dinh huong dit li¢u.

— Trich xuit va cdu trac hoa théng tin hd so. Ho so tng vién (CV)
thuong duge luu trit dudi dang phi cdu tric nhu tép PDF hoic Word véi
dinh dang trinh bay da dang. Pé may tinh c6 thé xu 1y, LLM dugc st dung
cho nhiém vu "Céu tric héa dir liéu" (Data Structuring). M6 hinh thyc
hién doc hiéu vin ban, boc tach céac truong thong tin quan trong (Tén,
Email, S6 dién thoai, Hoc van, Kinh nghi¢m, Ky nang) va chuyén doi
chung thanh dinh dang JSON tiéu chuan. Qua trinh ndy giup dong nhat di
liéu tir hang nghin mau CV khac nhau vao chung mdt co s¢ dir li€u, phuc
vu cho vi€c tra ctru va so khép thuét toan.

— Phan tich nglt nghia va danh gia ing vién. Day la ing dung phtic
tap nhat, két hop giita kha ning doc hiéu va suy luan caa LLM. Hé thong
thuc hién bai toan "Péi sanh nang luc" béng cach so sanh dir liéu JSON
ctia irng vién (du ra ctia budc thtr 3) véi Barem diém cua cong viée (dau
ra ctia bude thir 3). Thay vi chi tim kiém tir khoa chinh x4c, Al phan tich
ngir nghia dé hiéu muc d6 twong dong gitra kinh nghiém ciia tng vién va
yéu cau cong viéc. Két qua dau ra bao gdbm mét bang diém chi tiét va cac
nhan xét dinh tinh, chi rd diém manh, diém yéu va mirc do phu hop tong
thé ctia ng vién, gitp nha tuyén dung ra quyét dinh nhanh chéng va chinh
Xac.

4. Cac k¥ thuat thiét ké cAu Iénh

4.1. Khai niém va vai tro
Prompt Engineering (K§¥ thuat thiét ké cau 1énh) 1a mét linh vuc nghién ctu tap
trung vao viéc toi wu hoa dau vao vin ban dé hudng din cac Mo hinh ngdn ngir
16n (LLM) tao ra két qua mong mubn véi do chinh xac cao nhat [3]. Trong bbi
canh phat trién img dung tich hop Generative AI, Prompt Engineering dong vai
trd quan trong twong dwong véi viéc thiét ké thuat toan trong lap trinh truyén

théng. Mot cau 1énh (Prompt) duoc ciu trac tot khong chi gitip mé hinh hiéu rd
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ngir canh ma con dit ra cac rang budc can thiét dé dam bao tinh nhat quan va

dinh dang cua di li¢u dau ra (vi du: bét budc tra vé JSON thay vi van ban tu do).
4.2.Céc chién lwgc Prompting &ng dung trong dé tai

Dé giai quyét bai toan phan tich hd so tuyén dung phtc tap, dé tai 4p dung cac

chién luge Prompting ning cao sau:

— K§¥ thuat Gan vai tro: Day 1a k§ thuat thiét 1ap "nhan cach" cho mé
hinh ngay tir diu hoi thoai. Bang cach yéu cau Al: "Hay dong vai mot
chuyén gia tuyén dung nhén su cip cao véi 10 ndm kinh nghiém trong linh
vuc IT", hé théng kich hoat cac vung tri thirc chuyén sau lién quan dén
tuyén dung, gitip giong vin nhan xét tré nén chuyén nghiép va céc tiéu chi
danh gia sat thuc té hon.

— Hoc tir it vi du (Few-shot Learning): Thay vi chi dua ra yéu ciu
(Zero-shot), k§ thuat Few-shot cung cip cho mé hinh mét sb cap cau hoi
- cAu tra 10i mau ngay trong ngit canh dau vao. Trong hé théng nay, k¥
thuat nay duoc sir dung dé hudng dan Al céach trich xuét thong tin tir CV
vao cau triic JSON chuén. Viéc cung cip vi du mau gitp giam thiéu sai
sot cu phap va tang do chinh xéc khi xtr 1y cac dinh dang CV la.

— Tu duy theo chudi (Chain-of-Thought - CoT): Pdi véi tic vu cham
diém tng vién, viéc yéu cau Al dua ra con s6 ngay lap tirc thudng dan dén
két qua cam tinh. Ky thuat CoT huéng dian mé hinh thuc hién suy luan
ting budc: "Pau tién, hay liét ké cac k¥ ning trong CV. Tiép theo, so sanh
ting k¥ nang v4i yéu cau cong viéc. Cubi cung, tong hop va dua ra diém
s6". Quy trinh ndy mé phong tu duy logic cta con ngudi, giup két qua
danh gid minh bach va dang tin cdy hon.

4.3. Van dé a0 giac
Mot thach thire 16n ctia LLM 1a hién tuong "4o giac" - khi mo hinh tu bia dat
thong tin khong c6 trong dir liéu goc [4]. Pé khic phuc, dé tai st dung k¥ thuat
"Gidi han ngir canh". Céc cdu lénh duoc thiét ké dé yéu cau Al chi duoc phép sir
dung thong tin nam trong van ban CV duoc cung cap, tuyét doi khong suy dién
céc k¥ nang hoic kinh nghiém ma tng vién khong dé cap. Pong thoi, viéc thiét
1ap tham s nhiét do (Temperature) & muc thip (gan 0) gitp giam tinh ngiu nhién,

dam bao tinh 6n dinh cho cac tac vu trich xuat dir liéu.
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CHUONG 2: PHUONG PHAP VA CONG NGHE COT LOI
1. Toéng quan vé giai phap dé xuét

Dé giai quyét bai toan ty dong hoa quy trinh sang loc hd so tuyén dung v6i do
chinh x4c cao va kha ning thiu hiéu ngit nghia, dé tai dé xuit phuong phap tiép
can dya trén viéc tich hop cac mo hinh ngon ngit 16n théng qua k¥ thuat thiét ké
cau 1énh (Prompt Engineering) va diéu phdi ludng xir Iy. Khac véi cac phuong
phép truyén théng von chi dua vao viée so khop tir khoa ctng nhic, giai phap
dugc dé xuét tap trung vao viéc mé phong tu duy danh gia ciia con ngudi bang
cach tan dung kha ning suy luan va téng hop thong tin cta tri tué nhan tao tao
sinh.
Mo hinh hoat déng tong quat ctia hé théng dugc thiét ké theo quy trinh xir 1y ba
giai doan khép kin, chuyén doi dir liéu tir dang phi ciu triic sang dang ¢6 cau tric.
Giai doan dau tién 1a tién xir Iy dir liéu, noi cac tép ho so Gng vién (CV) dudi
dinh dang PDF hodc hinh anh duoc tiép nhan va dua qua bd trich Xuét van ban.
Muc ti€u cua giai doan nay la loai bo cac yéu t6 nhiéu vé mat trinh bay, dinh dang
va trich xut ra noi dung vin ban thé chira dyng thong tin cdt 16i vé k¥ nang va
kinh nghiém ctia Gmg vién. Pay 13 budc chuin bi nguyén liéu dau vao thiét yéu
d¢ dam bao md hinh Al c6 thé "doc" dugc dit liu mot cach chinh x4c nhat.
Giai doan thtr hai, cling 1a trong tam cua giai phap, 1a qué trinh phan tich va suy
luan ngit nghia. Tai ddy, vin ban tho tir hd so tng vién s& duoc ghép cip véi ban
mo ta cong viée (Job Description) twong tmg dé tao thanh mot ngit canh dau vao
(Input Context) hoan chinh. Hé théng st dung mot 16p diéu phdi trung gian dé
giri ngit canh nay cung voi cac chi ddn chuyén mén (System Prompts) dén mé
hinh ngdn ngit 16n. Thay vi huan luyén lai mé hinh tir dau tén kém tai nguyén,
giai phap tap trung vao viéc tdi vu héa cac cau 1énh hudng din ¢é mo hinh thyc
hién cac tac vu so sanh, danh gia mtc do phu hop va chidm diém tng vién dwa
trén cac tiéu chi da dugc dinh nghia trude.
Giai doan cudi cung 14 hau xir 1y va chuan héa dir liéu dau ra. Két qua tra vé tir
mo hinh ngoén ngr thuong 14 van ban tu nhién, do d6 hé théng can thyc hién buéde
chuyén doi (Serialization) dé dua cac nhan xét va diém sé nay vé dinh dang JSON
tiéu chuan. Viéc cdu trac hoéa dir liéu dau ra cho phép hé thong phan mém
(Backend) dé dang luu trix, truy van va hién thi két qua truc quan cho nha tuyén
dung, ddng thoi 1am co so cho cac tinh ning so sanh, xép hang g vién tu dong.

Téng thé giai phap tao nén mot ludng xir 1y lién mach, gitp chuyén doi quy trinh
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tuyén dung tir thi cong sang tu dong hoa thong minh ma van gitt dugc sy linh

hoat can thiét.

Glal dogn 1: Glal dogn 2: Glal dogn 3:
Tién xu ly Phan tich & Suy lu@n Al % Héu xur ly & Ddu ra
(Pre-processing) (Al Reasoning) (Post-processing & Output)

T Dim 56 &
i Danh gid
Chi ddn hi théng
(System Prampt) {Web App UI)

Hinh 1: M6 hinh tong quét quy trinh xir Iy va dénh gia ho so ty dong.

2. Cong nghé nén tang va md hinh ngén ngir 16n sir dung
Pé hién thuc hdéa md hinh xu ly da dé xuit & phﬁn trén, viéc lya chon céc cong
nghé nén tang phi hop déng vai tro quyét dinh dén hiéu nang va do chinh xéac
cua toan by hé théng. Pé tai tap trung vao vi¢c két hop sttc manh cia mdt mo
hinh ngdn ngir 16n tién tién véi mot nén tang didu phdi linh hoat dé giai quyét
céc thach thie dic thu ciia bai toan tuyén dung.

2.1. M6 hinh ngon ngir 16n Google Gemini 3
Trong hé thong nay, mé hinh ngdn ngit 16n (LLM) déng vai tro 13 trung tdm xir
1y tri tu¢, chiu trach nhi€ém cho cac tac vu doc hiéu, phan tich va suy luan. Sau
khi danh gia cac liwa chon hién c6 trén thi truong, dé tai quyét dinh str dung mé
hinh Google Gemini (phién ban 3 thong qua OpenRouter) lam dong co chinh.
Quyét dinh nay dua trén mot s6 vu diém ky thuat ndi bat phu hop véi yéu cau
ctia d an.
Thir nhét 1 kha ning xt 1y cira sd ngit canh (Context Window) 16n. Mot bd hd
so dau vao dy du thudng bao gdm nodi dung CV cia tng vién (c6 thé dai nhiéu
trang) va ban mo ta cong viée chi tiét. Google Gemini cung cip kha ning tiép
nhan mot luong 16n token dau vao cung lic, dam bao toan bd thong tin quan
trong dugc moé hinh xem xét toan di¢n ma khong bi cit bét, khéc phuc han ché

cua cac md hinh thé h¢ cli thuong gip kho khan véi céc van ban dai.
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Tht hai 13 kha ning da ngdn ngit va tun thi chi dan vuot troi. Pac thu cua thi
truong tuyén dung IT tai Viét Nam 13 sy dan xen giita tiéng Anh (cac thudt ngit
k¥ thuat) va tiéng Viét (mo ta kinh nghiém). Gemini thé hién kha ning hiéu va
xtr Iy song ngir tot, dong thoi co d6 nhay cao véi cac chi dan phuc tap (Complex
Instruction Following). Diéu nay dic biét quan trong khi yéu ciu mé hinh thuc
hién cac tac vu doi hoi tinh ky ludt cao nhu trich xuét dit liéu theo khudn mau
hodc chdm diém dya trén barem dinh sin.

2.2. Nén tang diéu phéi va van hanh Al - Dify.Al
Viéc tich hop truc tiép API cia mo hinh ngén ngit vao mi ngudn tmg dung
(Backend) thuong dan dén sy phtic tap trong bao tri va kho khin trong viée quan
Iy cac ludng xtr 1y logic. Dé giai quyét van dé nay, dé tai st dung Dify.Al nhu
mot 16p phan mém trung gian (Middleware) dé diéu phdi va van hanh céc tac vu
Al (LLMOps).
Vai tro chinh cta Dify.Al trong kién trac hé théng 13 triru tuong hoa su phirc tap
ctia viéc goi mo hinh. Thay vi phai tu xay dung cac co ché quan 1y lich sir hoi
thoai, xur 1y 16i khi goi API, hoac xay dung céc luéng diéu kién (vi du: "Néu diém
s6 < 50 thi thuc hién hanh dong A, nguoc lai thyc hién hanh dong B"), Dify cung
cAp mot giao dién tryc quan dé thiét ké cac ludng cong viéc (Workflow) nay.
Viée st dung Dify gitp tach bi€t hoan toan logic xtr Iy nghiép vu Al ra khoi logic
ctia tmg dung web. Diéu nay mang lai su linh hoat 16n, cho phép nhém phat trién
c6 thé tinh chinh céc cau Iénh (Prompt), thay d6i mé hinh hozc cp nhat quy trinh
danh gia trén Dify ma khong can phai thay d6i ma ngudn hay tai trién khai toan
bo hé théng Backend.

3. Quy trinh xir Iy va chuén héa dix liéu hd so
Dé chuyén doi dir liéu tho tir cac tép ho so (CV) da dang vé hinh thirc trinh bay
sang dang dir liéu c6 cdu trac (Structured Data) phuc vu cho viéc tinh toan, dé tai
ap dung mot quy trinh xtr 1y hai budc: Trich xuat van ban th va Phan tich cu

trac sau dua trén chi dan.
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Giagd dogn 2; Gial dogn 3
Suy ludn & Chuin hda Dinh nghia lugc db diu ra
(Al Prompt-based Parsing) (Output Data Schama)
r B % N
) Logic dinh vong L JSON Schema
(S6 ndm kinh nghigm) J (Binh dang chuéin)
Vén ban \ DG “ou { 5 A ‘
= Trich xult hd ( - —r =
= viabintho L (R Crub hoangogingd | LIXT ]| e v L
| S l (PDF Parsar) J = L (D‘éﬂl ~> Trinh 60) ) (with peoficiency) | ~
CV Flle !i_mt.w‘ {
(POF) ™~ -\ ,
Phén tich chi s phdi sinh | J
(Téng ndm exp, Frasher?) > <
1 \ )

Hinh 2: Quy trinh trich xuat va chan héa dir liéu CV dua trén Al

3.1. Tién xir Iy va lam sach vin ban
Dit liéu dau vao tir tép PDF cua ung vién trudce tién dugc dua qua bd gidi ma
(Parser) dé tach 13y 16p van ban (Text Layer). Tai budc nay, hé thong tap trung
loai bo cac nhiéu loan vé dinh dang nhu tiéu dé 1ap lai (Header/Footer), cac ky tu
trang tri va khoang tring thira. Muc tiéu 13 tao ra mot khoi van ban thuan (Raw
Text) chtra dung toan bd ndi dung ngir nghia ctia hd so dé lam dau vao cho mo
hinh ngén ngtt 16n (LLM).

3.2. K§ thuit suy luin va chuin héa thong tin
Pay 1a budc cot 18i tao nén su khac biét ciia hé thong. Thay vi chi thyc hién trich
xudt tir khoa don thuan (Keyword Extraction), h¢ théng st dung k¥ thuat Prompt
Engineering v6i cac chi dan logic nghiém ngit (Logical Instructions) dé yéu cau
Al thyc hién céc tac vu suy luén phuc tap. Cu thé, Prompt duoc thiét ké dé giai
quyét ba bai toan xir 1y dir liéu sau:

— Logic dinh lugng k¥ ndng theo thoi gian. Mot thach thue 16n trong
xtr Iy CV 1a x4c dinh thoi gian kinh nghiém thyc té cho timg k¥ ning, khi
ng vién thudng trinh bay khong nhat quan. Hé théng ap dung co ché suy
luan phan cip ba truong hop (3-Case Logic) dé tinh todn trudong
years_of experience:Truong hop tudng minh (Explicit): Néu g vién ghi
& s6 nam (vi du: "Java - 3 ndm"), hé théng trich xuat truc tiép gia tri
nay.Trudng hop suy luan tir lich str lam viéc (Inference): Néu tng vién
chi liét ké k¥ ndng trong mo ta du an hodc vi tri cong viéc (vi du: dung
React]S trong dy an tir Jan 2021 dén Jan 2023), Al s€ tu dong tinh toan

khoang thoi gian (Duration Calculation) dé dua ra con sb chinh xac 1a 2
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nam. Truong hop mic dinh: Néu khong c6 dir liéu ngit canh, hé thong gan
gia tri mac dinh 1a 0.Dya trén s6 nam tinh toan dugc, hé théng tu dong
phan loai trinh d6 k¥ nang thanh cac murc: Basic (0 nam), Intermediate (1-
2 nam) va Advanced (3+ nam).

— Co ché chuin héa ning luc ngoai ngit (Score Mapping)Ddi véi cac
chtng chi ngoai ngit, hé thong thyc hién chuan hoa diém sé vé mot thang
do trinh d6 chung. Prompt duoc thiét ké dé nhan dién cac chimg chi qudc
té pho bién (IELTS, TOEIC, JLPT, HSK) va trich xuat diém s cu thé (vi
du: "IELTS 7.5"). Sau d6, Al thuc hién logic anh xa (Mapping Logic) dé
chuyén d6i cac diém sb nay sang muc do thong thao twong tmg (vi du:
IELTS 7.0+ => "Advanced"), giup viéc so sanh tng vién trd nén dong
nhat.

— Phan tich chi s6 phai sinh (Derived Metrics Analysis)Ngoai viéc
trich xuat théng tin c6 sin, hé thong con yéu cau Al tong hop dit liéu dé
tao ra cac chi s6 phai sinh quan trong trong trudng ai_analysis. Cu thé, Al
s&¢ tinh toan tong s6 nam kinh nghiém lam  viéc
(calculated total years of exp) bang cach cong don cac khoang thoi gian
lam vi¢c khong trung 1ap, tir 46 xac dinh trang thai cta trng vién (vi du:
is_fresher = true néu kinh nghiém < 1 nam).

3.3. Pinh nghia lugc dd dir liéu diu ra
Pé dam bao tinh nhat quan cho qua trinh luu trit vao co so dit liéu PostgreSQL,
két qua phan tich tir AT duoc budc phai tuan thu tuyét doi mot cau traic JSON
(JSON Schema) da dinh nghia truéc. Cau tric nay bao gom cac khoi thong tin
chinh:

— personal_info: Thong tin dinh danh va lién hé¢.

— education & work_experience: Dit liéu lich st hoc van va 1am viéc.

— skills: Mang déi tuong chira k¥ ning chuyén mon kém sb nam kinh
nghiém da tinh toan.

— languages: Thong tin ngoai ngit kém diém sb chimg chi.

— ai_analysis: Cac danh gia tong quan va tir khoa phu hop.

Viéc chuan hoa dir liéu ngay tir diu vao nay giup loai bé hoan toan cac 15i xu 1y
¢ phia Backend va tao diéu kién thuén lgi cho thuit toan so khép (Matching
Algorithm) & cac giai doan sau.

4. Quy trinh phén tich va danh gia hé so
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4.1. Tién xir Iy va 1am sach viin ban
Dé khic phuc nhuoc diém "o giac" va xu huéng danh gia qua tich cuc (Over-
complimentary) thudng thdy & cdc mo hinh ngdn ngir 16n, hé thdng thiét 1ap mot
"nhén cach" (Persona) dic thu ngay tir 16p chi din du vao. Al duoc yéu cau dong
vai mot "Chuyén gia tuyén dung k¥ thuat cip cao" (Senior Technical Recruiter)
v6i tu duy phan bién (Critical Thinking). Nguyén tic cdt 161 duoc 4p dung 1a
"Dua trén bang chimg" (Evidence-based): diém sb khong duoc cap dua trén viée
g vién liét ké tir khoa (Keyword Stuffing), ma phai dya trén bang chimg ap
dung thuc té trong phan mé ta dy an.
Hé thong ciing 4p dung k¥ thuat Hoc tir vi du (Few-shot Learning) dé can chinh
thang diém (Calibration). Al dugc cung cip cac cap vi du ddi chimg:
— Trudng hop yéu (Score 3): Chi liét ké k¥ ning ma khong c6 ngir
canh su dung.
— Trudng hop tét (Score 8): Mo ta chi tiét giai phap cong nghé (vi
du: thiét ké kién trac AWS, t6i uu CI/CD).
— Trudng hop an (Score 5): Khong nhic tir khoa tryc tiép nhung mo
ta hanh vi tuong duwong (vi du: quan 1y Pull Request thay vi néi "biét Git").
4.2. Ludng thyc thi va logic cham diém
Quy trinh d4nh gia khong dién ra tirc thdi ma budc phai tuan thu chudi suy luan
logic gom 3 budc:
Budc 1: Kiém tra tinh hop 1€: Trudce khi di vao chi tiét, hé théng quét toan bd ho
so dé phat hién cac ddu hiéu bat thudng hodc rui ro tiém an. Cac yéu té dugc
kiém tra bao gobm: mat do tir khoa bat thuong (spam), lich sir nhay viéc qua day
dic ma khong co 1y do, hodc su chénh léch phi 1y giita chtrc danh va tong s6 nam
kinh nghiém thuyc té.
Budc 2: Panh gia ngit nghia ting tiéu chi: hé thong thyc hién so khdp ting yéu
cau trong barem diém v6i ndi dung hd so theo thang do dinh luong nghiém ngat
(tir 0 dén 10):
— 0 diém: Hoan toan thiéu vang.
— 1-4 diém: Chi xuét hién tir khoa, thiéu ngit canh.
— 5 diém: C6 bang chimg ap dung co ban.
—  6-8 diém: Thé hién chiéu sau chuyén mén.

— 9-10 diém: Thanh tuu xuét sic.
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Budc 3: Tong hop va Dé xuét : Két thiic qua trinh phan tich, Al tong hop lai 3-5
diém manh ndi bat nhat va 1iét ké cac tiéu chi quan trong ma ing vién con thiéu
sot, gitip nha tuyén dung c6 cai nhin tdng quan trong vai gidy.
4.3. Céu tric dir liéu diu ra
Dé dam bao tinh nhat quan khi tich hop v6i hé théng phan mém, két qua phan
tich bat budc phai duogc tra vé dudi dinh dang JSON hop I¢, bao gém cac ddi
tuong thong tin:
— candidate_profile: Thong tin dinh danh va udc tinh tong nim kinh
nghiém.
— sanity check: Panh gid mutc do rii ro (Thap/Trung binh/Cao) va
danh sach canh bao cu thé.
— scoring_details: Mang chi tiét diém sb cho timg tiéu chi, kém theo
trich dan bang chig (Evidence) tir CV va 1y giai (Reasoning) bang tiéng
Viét.
— recruiter summary: Tom tit danh cho nha tuyén dung.
Viéc chuan hoa nay gitp loai bo hoan toan cac vin ban thira, dam bao dir liéu
sach dé luu trix va hién thi truc quan trén giao dién ung dung.
5. Co ché tich hop hé thong va Chién lwgc xir ly bat dong b
Viéce tich hop céc tac vu Tri tu¢ nhan tao (Al) vao ing dung web thoi gian thuc
dit ra thach thirc 16n vé hiéu ning, do do tré xir Iy (Latency) ciia cac M6 hinh
ngodn ngir 16n (LLM) thuong dao dong tir vai gidy dén hang chuc gidy. Dé giai
quyét van dé nay, dé tai khong goi truc tiép API cia md hinh tir ludng chinh
(Main Thread) ma 4p dung Kién trac hudng sy kién (Event-driven Architecture)
két hop vai 16p diéu phdi chuyén dung Dify.AL
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Hinh 3: Ludng xur 1y cac cac chirc nang can goi dén Al v6i Dify.Al
5.1. Kién tric Hang doi thong diép

Hé théng str dung mo hinh Producer-Consumer dé tach biét (decouple) qué trinh

tiép nhan yéu cau tir ngudi ding va qua trinh xt 1y tinh toan nén. Cac thanh phan

cong nghé cot 16i bao gdm:

— Producer (Backend API - NestJS): Péong vai tro tiép nhan yéu cau

HTTP tir Client. Khi nguoi ding ndp hd so, Producer chi thyc hién

validate dir li¢u co ban, dong goi thong tin (CV Text, Job Description)

thanh mot "Job" va ddy vao hang doi, sau d6 phan hoi ngay lap tirc trang

thai "Processing" dé khong chan giao dién nguoi dung.

— Message Broker (Redis): St dung Redis l1am noi luu trir hang doi,

dam bao toc do truy xuat cao va do tin cay dir liu.

— Queue Manager (BullMQ): Thu vién quan 1y hang doi trén nén

Node.js, cung cap cac tinh ning ning cao nhu wu tién tac vu (Priority), thir

lai tw dong (Automatic Retries) va quan 1y tién trinh (Rate Limiting).

— Consumer (Al Worker Service): La cac tién trinh chay nén doc lap,

lién tuc ling nghe va ldy cac Job tir Redis dé xtr Iy.
5.2. Vai tro diéu phdi caa 16p Dify.Al

Thay vi dé Worker goi truc tiép vao API cia Google Gemini, dé tai dwa vao mot

16p triru twong hoa 13 Dify. Al Pay 1a mot nén tang phat trién tng dung LLM

(LLMOps) dong vai tro trung gian quan trong:

— Quan Iy Workflow: Worker giri dit liéu ddu vao (Input Variables)

dén API cua Dify. Tai ddy, mot Workflow di duge cau hinh trudce sé kich
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hoat, thuc hién ghép ndi Prompt, quan 1y ngit canh (Context Window) va
cac thiét 1ap mé hinh (Temperature, Top-k).

— Két nbéi Pa mo hinh (Model Gateway): Dify chiu trach nhiém két
nbi toi Google Gemini (théng qua cong OpenRouter). Viéc nay gitp tach
biét ma ngudn Backend khoi cac thay doi cia nha cung cip AL Néu can
chuyén ddi tr Gemini sang GPT hodc Claude, chi can ciu hinh lai trén
Dify ma khong can sira code (No-code/Low-code update).

— Chuén héa dau ra: Dify nhan két qua tho tir LLM va c¢6 thé thuc
hién cac budc hau xir Iy (Post-processing) dé dam bao dinh dang JSON
tra vé cho Worker 14 hop 1.

5.3. Quy trinh xir ly dir li€u va Quéan ly trang thai
Ludng dit lidu khép kin ciia mot tac vu danh gia ho so dién ra theo cic budc sau:

1. Khdi tao: Backend ddy Job vao hang doi cv-review thong qua
BullIMQ.

2. Xu ly: Worker nhan Job, goi API thuc thi Workflow ctua Dify
(POST /workflows/run).

3. Suy luan: Dify diéu phdi Prompt giri téi Gemini va nhan vé két qua
phan tich JSON.

4. Luu trir: Worker nhan két qua tu Dify, thuc hién luu trit chi tiét bai
danh gia vao bang ai_cv_reviews (PostgreSQL) va cip nhat diém sd
(ai_score) vao bang applications.

5. Céap nhat trang thai: Trang thai ciia don Ung tuyén chuyén tur
processing sang completed, sdn sang hién thi trén Dashboard ctia nha

tuyén dung.
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CHUONG 3: PHUONG PHAP VA CONG NGHE COT LOI
1. Khao sat hién trang va phén tich bai toan tuyén dung

Trong bbi canh chuyén d6i s6 manh mé hién nay, quy trinh tuyén dung nhan su
tai cac doanh nghiép dang d6i mit véi nhitng thach thirc kép tir ca phuwong thire
van hanh truyén théng 13n nhitg han ché cua cac giai phap cong nghé hién hanh.
Thir nhét, xét vé& quy trinh van hanh, da sb cic bo phan nhan sy (HR) van dang
thue hién cong tac sang loc hd so mot cach thu cong va tdn kém thoi gian. Quy
trinh tiéu chuan thudng bit dau tir viée tiép nhan hang trim ho so tmg vién (CV)
thong qua email hodc cac kénh ndp don rai ric. Cac chuyén vién tuyén dung budc
phai tai xudng ting tép tin, md va doc ndi dung dé dbi chiéu voi ban mo ta cong
viéc (JD). Nghién ciru thyc té cho thay, trung binh mot nha tuyén dung mat tir 15
dén 30 phut dé doc k¥ va danh gid mot ho so. Véi s6 luong 16n don Gng tuyén
don vé trong cac dot cao diém, phuong phap nay boc 16 rd nhitng diém yéu chi
mang: sy qua tai din dén tam 1y mét moi, kéo theo d6 1a nhirng sai sot trong danh
gia hodc bo sét cac ing vién tiém nang. Hon nita, viéc danh gia dua hoan toan
vao stc nguoi thudng mang ning tinh chii quan va cam tinh, thiéu di cac tiéu
chuan dinh luong nhat quan dé so sanh ning luc giita cac Gmg vién.

Thi hai, mic du su ra doi cta cac nén tang tuyén dung truc tuyén (Job Boards)
phd bién trén thi truong nhu TopCV, VietnamWorks hay LinkedIn da giai quyét
t6t bai toan két ndi s6 lugng 16n, nhung ching van ton tai nhitng "khoang hd" 16n
vé mit cong nghé xir 1y dit liéu. Hau hét cac hé théng nay hién nay van hanh dua
trén co ché "ddi sanh tir khoa" (Keyword Matching) co ban. Co ché nay hoat
dong bang cach quét tim sy xuat hién chinh xac cta cac tir khoa trong CV tng
vién so v6i tir khoa trong ban mé ta cong viéc. Tuy nhién, ngdn ngit ty nhién von
da dang va phong phu; mot Gmg vién c6 thé mé ta k¥ ning cia minh bang nhiéu
cach dién dat khac nhau ma may tinh khéng thé hiéu dugc néu thiéu tu duy ngir
nghia.

Vi du dién hinh trong nganh cong nghé thong tin, mot ing vién c6 kinh nghiém
day dan vé "NestJS" (mdt framework cua Node.js) cé thé bi hé théng loc loai bo
oan udng néu ban méd ta cong viéc chi yéu ciu tir khéa chung 13 "Node.js
Backend" ma khong co sy lién két ngit nghia giita hai khai niém nay. Su cung
nhic cua cac b loc tir khoa dan dén nghich 1y: doanh nghiép van "khat" nhén sy
trong khi hd so phu hop lai bi hé thdng danh truot ngay tir vong giri xe. Diéu nay
dat ra nhu cau cap thiét phai xdy dung mot giai phap tuyén dung thé hé méi, noi
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tri tu¢ nhan tao khong chi "tim ky tu" ma phai thuc sy "doc hiéu" nang luc ung
vién nhu mot chuyén gia thuc thu.

2. D& xuit giai phap cong nghé
Trude nhitng thach thic vé hiéu sut va do chinh x4c trong quy trinh tuyén dung
hién hanh, do 4n dé xuét xay dung hé thong website tuyén dung tich hop Al —
mot nén tang tuyén dung thong minh 14y céng nghé Tri tué nhan tao (AI) va Xur
1y ngodn ngit tw nhién (NLP) 1am hat nhan. Cach tiép can cbt 15i cua giai phap 1a
chuyén dich tir phuong thic "dbi sanh tir khoa" (Keyword Matching) truyén
thdng sang phuong thirc "thau hiéu ngir nghia" (Semantic Understanding).
Cu thé, hé thong tich hgp M6 hinh ngén ngit 16n (LLM) déng vai trd nhu mot trg
Iy a0 chuyén sau, c6 kha ning doc hiéu ndi dung hd so tng vién (CV) twong tu
nhu tu duy ciia mot nha tuyén dung con ngudi. Thay vi chi quét tim sy xut hién
ctia céc tir khoa roi rac, mé hinh Al dugc huin luyén dé phan tich ngir canh, suy
luan logic vé kinh nghiém lam viéc dya trén cdc mo ta dy an, va tu dong chuan
hoa cac thuat ngir k¥ thuit da dang vé mot thude do chung. Pidu nay cho phép
hé théng danh gia chinh x4c nang luc thyc té cla tmg vién ngay ca khi ho khong
st dung chinh xéc céc tir khoa trong ban mo ta cong viée, gitp giam thiéu t6i da
ty 1€ bd st nhan tai.
Vé mat kién tric ki thuat, dé giai quyét bai toan do tré khi xur 1y cac tac vu Al
phtrc tap, hé thong ap dung kién trac hudng su kién (Event-driven Architecture)
két hop véi co ché hang doi thong diép (Message Queue). Giai phap nay tach biét
qua trinh tiép nhan yéu cu cta ngudi dung khoi qua trinh tinh toan ctia may chu,
dam bao giao dién web ludn phan hoi tire thi va mugt ma ngay ca khi c6 hang
tram hd so dugc phan tich dong thoi. Bén canh d6, viée sir dung 16p diéu phdi
Dify.Al gitp quan ly linh hoat cac kich ban danh gia (Prompt Engineering), cho
phép nha tuyén dung d& dang tuy chinh tiéu chi chdm diém ma khéng can can
thiép sau vao mi ngudn hé thong.
Giai phap dugc dé xuat khong chi hudng téi muc tiéu ty dong hoa cac tac vu thi
cong lap lai dé tiét kiém thoi gian cho by phan nhan sy, ma quan trong hon la
nang cao chat luong cua quyét dinh tuyén dung thong qua céc phan tich dinh
lugng khéach quan va minh bach tir tri tu€ nhan tao.

3. Phan tich yéu ciu hé thong
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Dua trén két qua khao sat va muc tiéu cua dé tai, cac yéu cau déi v6i hé théng
nay duoc xac dinh cu thé nhu sau, bao gdm cac tac nhan tham gia, cac chtc ning
nghi¢p vu cot 131 va cac rang budc vé mat ky thuat.

3.1. Xac dinh cac tac nhan
Hé théng duogc thiét ké dé phuc vu ba nhom d6i trong nguodi dung chinh, mdi
nhém c6 vai trd va quyén han riéng biét:

— Ung vién (Candidate): La ngudi ding c6 nhu cau tim kiém viéc
lam. Ho tuong tac voi hé thong dé tim kiém thong tin, quan 1y hd so ca
nhan (CV) va thuc hién quy trinh tng tuyén.

— Nha tuyén dung (Employer): La dai dién cho cac doanh nghiép co
nhu cau tim kiém nhan sy. Ho sir dung hé théng dé dang tin tuyén dung,
tiép nhan ho so va quan 1y quy trinh dénh gia, phong van Gng vién.

— Quan tr1 vién (Admin): La nguoi chiu trach nhiém van hanh va
giam sat toan bo hé théng. Quyén han bao gdm quan 1y tai khoan ngudi
dung, phé duyét ho so cong ty va xem xét cac bao céo thong ké hoat dong.

3.2. Yéu cau chirc ning
a) Cac chirc nang danh cho Ung vién

— Quan ly tai khoan: bang ky, dang nhap, xac thuc email, khoi phuc
mat khau va cap nhat thong tin ca nhan.

— Quan ly ho so ning lyc (CV): Tai 1én CV (dinh dang PDF/DOCX),
hé théng tu dong trich xuat noi dung van ban dé phuc vu phan tich. Hb tro
cap nhat hoac thay thé CV chinh.

— Tim kiém viéc 1am: Tim kiém tin tuyén dung theo tir khéa (Full-
text search), loc theo dia diém, muc lvong, kinh nghi¢m va loai hinh cong
viéc.

— Ung tuyén: Nop hd so vao vi tri mong mudn, viét thu giéi thiéu
(Cover Letter). H) tro tinh ning tng tuyén lai (Reapply) néu da ting bi tir
chdi hodc rat don.

— Theo ddi trang thai: Xem lich st ing tuyén va theo ddi trang thai
hién tai ctia hd so (Pang xem xét, Moi phong véan, P tir chdi).

— Nhan thong bao qua mail.

b) Céc chirc nang danh cho Nha tuyén dung
— Quan ly thong tin céng ty: Tao va cap nhat hd so cong ty, tai lén

logo va anh bia.
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— Dang tin tuyén dung thong minh: Soan thao tin ding v6i bd soan
thao vian ban. Dic biét, hé théng cung cip tinh ning AI Generate
Description, cho phép tu dong sinh ndi dung mo ta cong viéc dua trén ti€u
dé va tir khoa dau vao.

— Quan ly Umg vién & Danh gia Al: Xem danh sach tng vién theo
ting tin dang. Hé thdng hién thi diém s6 phu hop (AI Match Score) va cac
phan tich chi tiét (K§ nang phu hop, K ning thiéu) do Al thyc hién.

— Quy trinh phéng van: Gtri thu moi phong van, xem lich phong van
téng quan (Interview Calendar).

— Tac vu hang loat: H) tro tir chéi hang loat (Bulk Reject) cac tng
vién khong dat yéu cau dé tiét kiém thoi gian.
¢) Cac chuc nang danh cho Quan tri vién

— Quan tri ngudi dung & Cong ty: Xem danh sach nguoi dung, xac
thuc (Verify) hodc khoa cac tai khoan/cong ty vi pham.

— Thdng ké béo cao (Dashboard): Xem cac chi sd tong quan vé hé
théng nhu s6 luong nguoi ding méi, s6 lugng tin ding, tong sb luot ing
tuyén.

— Giam sat Al: Theo doi trang thai cac tdc vu xu 1y Al (thanh
cong/that bai) va thyuc hién thir lai (Retry) néu can thiét.

3.3. Yéu cau phi chirc niing

a) Hi€u nang

— Thoi gian phan hdi cho cac thao tic tim kiém va tai trang khong
qua 200ms.

— Quy trinh phan tich CV bang Al phai dugc xu 1y bat dong bo
(Asynchronous) qua hang doi (Queue), khong lam gian doan trai nghiém
cua nguoi dung trén giao dié€n chinh.

b) Kha nang mé rong

— Hé thong co6 kha nang xir Iy dong thoi nhiéu yéu cau ndp ho so cing
lac nho co ché hang doi Redis.

— Luu trir t¢p tin (CV, hinh anh) trén dich vu ddm may (Cloudflare
R2) dé giam tai cho may chil img dung.
c¢) Bao mat

— Mat khau nguoi dung phai dugc ma héa mot chiéu (Berypt).
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— St dung co ché xac thuc JWT (JSON Web Token) cho céc phién lam
viéc.
— Cac chtrc niang chuyén biét duoc phan role rd rang néu khong ding
role s& khong thé truy cép duoc.
d) Mot s6 tinh nang khéc
— Hé théng hd tro hoan toan hai ngon ngir: Tiéng Viét va Tiéng Anh,
cho phép chuyén d6i linh hoat trén giao dién.
4. Phan tich va Thiét ké Ca sir dung
4.1. Biéu @6 Ca sir dung tong quat
a) Biéu dd ca sir dung ctia ing vién: cac chirc niang chinh ciia ing vién
tap trung vao viéc tim kiém viéc lam, quan Iy hd so va theo ddi qua

trinh (mg tuyén.

Wastrang TavEn ding Doh o A

L g i g . B ——

Hinh 4: Biéu d6 ca sir dung phan hé Ung vién.
b) Biéu dd ca st dung cua nha tuyén dung: phin hé ndy cung cdp cac
cong cu dé doanh nghiép dang tin, quan 1y hd so va sir dung céc tinh

ning hd tro tir Al
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Weobmite tuyde ayng 5ch hop Al

Hinh 5: Biéu db ca sir dung phan hé Nha tuyén dung.
Biéu db ca st dung phan hé Nha tuyén dung.
¢) Biéu dd ca sir dung ctia quan tri vién: bao gdm céc chirc ning giam sat
hoat dong hé théng, quan 1y nguoi dung va xir 1y cac su ¢d lién quan

dén tac vu AL
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Website tuyén dung tich hop Al
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Hinh 6: Biéu db ca sir dung phan hé Quan tri vién.

4.2. Dac ta cac ca sir dung chinh.

thong duoc mo ta chi tiét qua cac bang dic ta dudi day.

Dua trén biéu d6 Use Case da thi€t ké, cac chirc nang nghiép vu cot 161 cua hé
ndi dung.

a) Dic ta ca s dung: dang tin tuyén dung (tich hop Al tao mé ta) Mo
ta quy trinh nha tuyén dung tao tin dang méi, sir dung Al dé hd tro viét
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Mo ta No6i dung
Tac nhan Nha tuyén dung
Muc dich Tao mdi mot tin tuyén dung dé tim kiém ung vién.

Tién diéu kién

Tai khoan Nha tuyén dung da dang nhap va da tao hd so cong ty.

Ludng su ki¢n
chinh

1. Nha tuyén dung chon chtrc ning "Ding tin tuyén dung" trén giao
dién.
2. Hé thong hién thi biéu mau nhap thong tin (Tiéu d¢, Dia diém,
Muc luong...).
3. Nha tuyén dung nhap tiéu dé cong viéc (Vi du: "Senior React
Developer").
4. [Ludng mé rong - AI]: Nha tuyén dung chon chtic ning "Tao
mo ta bang Al".
4a. Hé thong goi API sang module Al dé sinh ndi dung dya trén
tidu de.
4b. Hé théng dién tu dong noi dung vao khung soan thao.
5. Nha tuyén dung ra soat, chinh sira ndi dung va gin thé k¥ nang
(Skills).
6. Nha tuyén dung nhan niit "Dang tin".
7. Hé thong luu tin vao CSDL, chuyén trang thai tin sang "Active"

va thong bdo thanh cong.

Ludng thay thé

Tai budc 4, Nha tuyén dung c6 thé ty nhap thi cong mo ta cong

viéc ma khong dung Al

Bang 1: dic ta ca str dung dang tin tuyén dung

b) Pic ta ca s dung: ing tuyén cong viéc mo ta quy trinh (mg vién

nop ho so va hé thong kich hoat ludng xir Iy ngam.
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Mo ta No6i dung
Tac nhan Ung vién , hé théng
Muc dich Nop hd so vao mot vi tri tuyén dung cu thé.

Tién di€u kién Ung vién da diang nhap va dang xem chi tiét mot cong viéc.

1. Tai man hinh "Xem chi tiét cong viéc", Ung vién nhan nut "Ung
tuyén ngay".
2. Hé théng hién thj cira s6 xac nhan thong tin.

3. [Quan hé Include]: Hé thong yéu cau thuc hién chirc ning "Tai

1én CV".
Ludng su kién | 4. Ung vién tai 1én CV va nhan "Gui don tng tuyén".
chinh 5. H¢ théng thuc hién:

5a. Luu thong tin Gmg tuyén vao CSDL.
5b. Pay tac vu phan tich CV vao hang doi (Queue) dé Al xur 1y
ngam.
6. Hé thong hién thi thong bao "Nop ho so thanh cong" cho Ung

vién.

s Trang thai ung tuyén 1a "Pending". Nha tuyén dung nhan duoc
Hau dicu kién . T i .
thong bao c6 tng vién mai.

Bang 2: dic ta ca st dung ung tuyén cong viée
¢) Pic ta ca st dung: quan Iy ang vién (Tich hop tir chéi hang loat &
xem két qua cham diém va tong hop tir AI) Pay 1a ca st dung phirc tap

nhat, thé hién c4c tinh ndng quan tri manh m¢ cta nha tuyén dung.

Mo ta Noi dung
Tac nhan Nha tuyén dung
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Pé tai: Xdy ding hé thong website tuyén dung tich hop Al

Mo ta

No6i dung

Muc dich

Sang loc, danh gia tng vién va cap nhat trang thai tuyén dung.

Tién diéu kién

Tin tuyén dung da co6 trng vién nop ho so.

Ludng su kién
chinh

1. Nha tuyén dung chon "Xem danh sich tng vién" cia mot tin
dang.

2. Hé thong hién thi danh sach, sip xép theo diém phu hop (Match
Score).

3. [Ludng mo rong - Bulk Action]: Nha tuyén dung tich chon nhiéu
mg vién khong dat va chon chirc ning "Tir chdi hang loat". Hé
théng cap nhat trang thai tat ca hd so niy sang "Rejected".

4. Nha tuyén dung chon "Xem chi tiét" mot ung vién cu thé.

5. [Ludng mo rong - Al Review]: Nha tuyén dung chon thé "Xem
danh gia AI".

5a. Hé théng hién thi bang phan tich: Piém s, Ky ning
dat/thiéu, Nhan xét chi tiét.

5b. (Tuy chon) Nha tuyén dung giri phan hoi vé chat lugng dénh|
gia Al

6. Dya trén danh gia, Nha tuyén dung chon hanh dong tiép theo:

"Mo1 phong van" hodc "Tur choi ing vién".

Bang 3: dac ta ca sir dung quan ly ting vién

4.3. Biéu d0 tuan tu.

a) Quy trinh Pang tin tuyén dung va Tao tiéu chi danh gia

Biéu d6 dudi ddy mé ta sy twong tac gitta Nguoi dung (Employer),

hé théng Backend va module AI (Dify) trong viéc tu dong hoa soan

thdo nd1 dung cong viéc.
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Dé tai: Xay dung hé thong website tuyén dung tich hop Al
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Hinh 7: biéu do tudn tu quy trinh tao tin tuyén dung va sinh tiéu chi danh gia bang Al.
Dién giai ludng hoat dong:
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Pé tai: Xdy ding hé thong website tuyén dung tich hop Al

1. Generate Job Description: Nha tuyén dung nhép tiéu dé va
yéu cau hé thng tao mé ta (JD). Controller goi Service, Service
guri request dén Dify APL Dify sir dung LLM dé sinh noi dung
chi tiét va tra vé& Frontend.

2. Create Job: Sau khi Nha tuyén dung duyét va chinh sira, Job
duoc luu vao PostgreSQL.

3. Generate Evaluation Criteria: Ngay sau khi Job dugc tao, hé
théng ty dong kich hoat tién trinh tao "Barem chim diém"
(Evaluation Criteria). Dify phan tich JD vira tao dé trich xuat cac
tiéu chi cham diém trong sd (Weighted Scoring) va luu lai vao
Database dé phuc vu cho viéc chim diém tng vién sau nay.

b) Quy trinh Ung tuyén va Panh gia hd so ty dong
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Dé tai: Xay dung hé thong website tuyén dung tich hop Al
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Hinh 8: biéu do tuan tu ludng xtr Iy hd so tng vién qua hang doi va AI Worker.
Dién giai ludng hoat dong:
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Pé tai: Xdy ding hé thong website tuyén dung tich hop Al

1. Submit & Queue: Ung vién ndp hd so. Hé thong kiém tra

trung ldp, luvu vao DB va diy tic vu vao Redis Queue (cv-

review). Ngay lap ttrc, Server tra vé phan hdi "Thanh cong" (201

Created) dé giai phong giao dién ngudi dung.Create Job: Sau khi

Nha tuyén dung duyét va chinh stra, Job dugc luu vao
PostgreSQL.
2. Background Processing:

AiReviewProcessor (Worker): Lay tac vu tir hang doi.
Parse CV: Néu CV chua duoc phan tich vin ban, Worker
goi CvParsingService (thong qua Dify Workflow) dé
trich xuat text tir PDF.

Run Review: Worker gui dir liéu CV da parse + Barem
cham diém (tir Job) sang Dify API.

Result: Al tra vé két qua phan tich JSON. Worker luu
két qua vao bang AiCvReview va cip nhat diém sb

ai_score vao bang Application.

3. Quy trinh két thic, dir liéu sin sang dé Nha tuyén dung xem
trén Dashboard.

5. Thiét ké Co sé dir liéu
5.1.Mo hinh Quan hé thuc thé (ERD)

Hé thong bao gém cac nhom thyc thé chinh:

— Nhom Nguoi dung (Users & Profiles): Quan ly thong tin dang nhap

va ho so chi tiét cho hai dbi tuong Ung vién va Nha tuyén dung.

— Nhém Tuyén dung (Jobs & Companies): Luu trit thong tin cong ty

va cac tin ding tuyén dung.

— Nhom Ung tuyén (Applications & CVs): Luu trit hd so dinh kém

va trang thai quy trinh tuyén dung.
— Nhom Al & Danh gia (AI Reviews): Luu trir két qua phan tich,

diém s6 va lich sir thay di trang thai.
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Pé tai: Xdy dung hé thong website tuyén dung tich hop Al
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Hinh 9: m6 hinh quan hé thuc thé.
5.2. Thiét ké chi tiét cac bang dir liéu
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Hinh 10: thiét ké co s& dir liéu.
a) Bang users (Nguoi dung hé thong)
Luu trit théng tin xac thue va phan quyén co ban cho toan bd ngudi
dung.
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Pé tai: Xdy ding hé thong website tuyén dung tich hop Al

Cot Kiéu dir liéu Rang budc M6 ta
id UUID PK Khoa chinh
) UNIQUE, Email dang
email VARCHAR(255)
NOT NULL nhép
Mat khau da ma
password hash VARCHAR(255) NOT NULL )
hoa (Bcrypt)
Vai tro: admin,
role ENUM NOT NULL | employer,
candidate
) . DEFAULT Trang thai hoat
1s_active BOOLEAN )
- true dong
. ) DEFAULT Trang thai xac
email verified BOOLEAN ]
- false thuc email
) ) ) Token xac thuc
email verification token | VARCHAR(255) NULL .
- - email
: . . Thoi gian hét
email verification expires | TIMESTAMPTZ NULL
- - han token
created at TIMESTAMPTZ NOT NULL Ngay tao
updated at TIMESTAMPTZ NOT NULL Ngay cap nhat

Bang 4: chi tiét thiét ké db bang ngudi dung.
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Pé tai: Xdy ding hé thong website tuyén dung tich hop Al

b) Bang companies (Thong tin Cong ty)

Cot Kiéu dit ligu z M6 ta
id UUID PK Khoa chinh
created by UUID FK — users.id Nguoi tao cong ty
name VARCHAR(255) NOT NULL Tén cong ty
UNIQUE, NOT DPuong dan dinh danh
slug VARCHAR(255) ,
NULL (URL-friendly)
DPuong dan logo
logo url TEXT NULL
(Cloudflare R2)
cover_url TEXT NULL Duong dan anh bia
o Mo ta gidi thi€u cong
description TEXT NULL .
y
website VARCHAR(255) NULL Website chinh thuc
industry VARCHAR(100) NULL Nganh nghé hoat dong
company_size VARCHAR(50) NULL Quy mo nhéan sy
founded year SMALLINT NULL Nam thanh lap
headquarters | VARCHAR(150) NULL Tru s¢ chinh
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Pé tai: Xdy ding hé thong website tuyén dung tich hop Al

Cot Kiéu dit lidu z Mo ta
) ) Trang thai xac minh
1s_verified BOOLEAN DEFAULT false _ _
- bo1 Admin
created at TIMESTAMPTZ NOT NULL Ngay tao
Bang 5: chi tiét thiét ké db bang cong ty.
¢) Bang employer profiles (Ho so Nha tuyén dung)
Cot Kiéu dir liéu Rang budc Mo ta
id UUID PK Khoa chinh
ID tai
user id UUID FK — users.id, UNIQUE | khoan nguoi
dung
. . ID cong ty
company_id UUID FK — companies.id A
- truc thudc
full name VARCHAR(150) NOT NULL Ho va tén
S6 dién
phone VARCHAR(20) NULL L
thoai lién hé
. . Chure danh
job _title VARCHAR(100) NULL ) .
cong viéc
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Pé tai: Xdy ding hé thong website tuyén dung tich hop Al

Cot Kiéu dir liéu Rang budc M6 ta
La nguoi
is_primary_contact BOOLEAN DEFAULT false lién hé chinh

cua cong ty

Béang 6: chi tiét thiét ké db bang thong tin nha tuyén dung.

d) Bang candidate profiles (H6 so Ung vién)

Cot Kiéu dir liéu Rang budc M6 ta
id UUID PK Khoa chinh
) FK — users.id, ID tai khoan
user_id UUID _
- UNIQUE nguodi dung
full name VARCHAR(150) NOT NULL Ho va tén
phone VARCHAR(20) NULL S dién thoai
avatar_url TEXT NULL Anh dai dién
Tiéu dé nghé
headline VARCHAR(255) NULL nghi¢p (VD:
Java Dev)
Tom tit ban
summary TEXT NULL )
than
) bia diém sinh
location VARCHAR(150) NULL P
song
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Pé tai: Xdy ding hé thong website tuyén dung tich hop Al

Cot Kiéu dir liéu Rang budc M6 ta
] S nam kinh
years_of experience SMALLINT NULL N
nghi¢m
Muc luong
expected salary min DECIMALC(15,2) NULL mong mudn tdi
thiéu
Muc luong
expected salary max DECIMALC(15,2) NULL mong mudn tdi
da
_ DEFAULT Trang thai san
is_open_to work BOOLEAN L
true sang tim viec
Cho phép nha
g DEFAULT .
profile visibility BOOLEAN . tuyén dung tim
rue

thay

Bang 7: chi tiét thiét ké db bang thong tin ngudi tmg tuyén.

e) Bang skills (Danh muc K¥ nang)

Cot Kiéu dir liéu Rang budc M6 ta

id SERIAL PK Khoa chinh (Ty tang)
UNIQUE, NOT .

name VARCHAR(100) NULL Tén k¥ nang (VD: React]S)

SVTH: Nguyén Hong Truong GVHD: Nguyén Thi Minh Hy

50



Pé tai: Xdy ding hé thong website tuyén dung tich hop Al

Cot Kiéu dir liéu Rang budc M6 ta
UNIQUE, NOT
slug VARCHAR(100) Slug URL
NULL
Nhom ky nang (Frontend,
category | VARCHAR(50) NULL
Backend...)
1s_active BOOLEAN DEFAULT true Trang thai str dung
Bang 8: chi tiét thiét ké db bang k¥ ning.
f) Bang jobs (Tin tuyén dung)
Cot Kiéu dir liéu Rang budc M6 ta
id UUID PK Khoa chinh
. FK — )
company_id UUID o Cong ty dang tuyén
companies.id
posted by UUID FK — users.id Nguoi dang tin
title VARCHAR(255) NOT NULL Tiéu dé cong viéc
UNIQUE, NOT
slug VARCHAR(300) Slug URL
NULL
o Mo ta cong viéce
description TEXT NOT NULL
(HTML)
requirements TEXT NULL Yéu ciu cong viée
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Pé tai: Xdy ding hé thong website tuyén dung tich hop Al

Cot Kiéu dir liéu Rang budc M6 ta
Quyén loi duoc
benefits TEXT NULL )
huong
Loai hinh (Full-
employment_type ENUM NOT NULL . _
time, Part-time...)
. Cap bac (Junior,
experience level | VARCHAR(50) NULL _

Senior...)
location VARCHAR(150) NULL Dia diém lam viéc
salary min DECIMAL(15,2) NULL Luong t6i thiéu
salary max DECIMAL(15,2) NULL Luong toi da

DEFAULT L
salary currency VARCHAR(3) Don vi tién té
- 'VND'
, DEFAULT An murc lvong hién
hide salary BOOLEAN _
- false thi
DEFAULT Trang thai: active,
status ENUM )
'draft’ closed, expired...
published at TIMESTAMPTZ NULL Ngay xuat ban
expires_at TIMESTAMPTZ NULL Ngay hét han
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Pé tai: Xdy ding hé thong website tuyén dung tich hop Al

Cot Kiéu dir liéu Rang budc M6 ta
) o Tiéu chi danh gia
evaluation criteria JSONB NULL ] )
- sinh bo1 Al

Bang 9: chi tiét thiét ké db bang thong tin bai ding tuyén dung.
g) Bang cvs (Tép hd so CV)

Cot Kiéu dir liéu Rang budc M6 ta
id UUID PK Khoéa chinh
: FK — .
user_id UUID _ ID nguoi dung sé hiru
users.id
. Tén file goc khi
original filename | VARCHAR(255) NOT NULL
upload
Key dinh danh trén
storage key VARCHAR(500) NOT NULL
- Cloudflare R2

Puong dan truy cap

file url VARCHAR(1000) NULL A _
B cong khai
Ma bam (SHA-256)
file_hash VARCHAR(64) NULL s o
- deé chong trung lap
. Loai file
mime_type VARCHAR(100) NOT NULL .
(application/pdf...)
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Pé tai: Xdy ding hé thong website tuyén dung tich hop Al

Cot Kiéu dir liéu Rang budc M6 ta
_ DEFAULT | Da trich xuit van ban
1s_parsed BOOLEAN
false hay chua
Dit liéu cAu trtc trich
parsed data JSONB NULL L
xuat tu CV
summary TEXT NULL Tom tat noi dung CV

Bang 10: chi tiét thiét ké db bang cv.
h) Bang applications (Pon tmg tuyén)

Cot Kiéu dir liéu Rang budc Mo ta
id UUID PK Khoa chinh
L FK — Cong viéc ung
job_id UUID ) ) .
jobs.id tuyén
. FK — , ,
user_id UUID ' Ung vién
B users.id
. , CV str dung dé
cv_id UUID FK — cvs.id .
nop
Trang thai:
DEFAULT reviewing,
status ENUM ) ) )
‘pending' interview,
rejected...
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Pé tai: Xdy ding hé thong website tuyén dung tich hop Al

Cot Kiéu dir liéu Rang budc M6 ta
cover letter TEXT NULL Thu gidi thiéu
Diém sé danh
al_score DECIMAL(5,2) NULL gi4 téng quan boi
Al
interview date TIMESTAMPTZ NULL Lich phong van
Trang thai xac
' _ _ DEFAULT o )
interview_confirmation ENUM ] nhan lich cua Ung
'pending' N
vién
. Ly do tir chdi
rejection_reason VARCHAR(500) NULL .
(n€u co)
created_at TIMESTAMPTZ NOT NULL Ngay nop don
Bang 11: chi tiét thiét ké db bang tmg tuyén.
i) Bang ai_cv_reviews (Két qua Phan tich AI)
Cot Kiéu dir liéu Rang budc M6 ta
id UuID PK Khoéa chinh
o ) FK — Don ung tuyén
application_id UUID L ,
applications.id tuong ung
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Pé tai: Xdy ding hé thong website tuyén dung tich hop Al

Cot Kiéu dir liéu Rang budc M6 ta
Trang thai xu 1y:
DEFAULT ,
status ENUM . processing,
'pending'
completed
Diém sb tong hop
overall score DECIMALC(S,2) NULL
(0-100)
_ Diém phu hop ky
skills match_score | DECIMAL(S,2) NULL .
nang
_ Phan tich chi tiét
analysis JSONB NULL
dang JSON
, Danh sach k¥ nang
matched_skills JSONB NULL .
- phu hop
o ) Danh sach k¥ nang
missing_skills JSONB NULL . .;
- con thiéu
Tém tit nhan xét caa
summary TEXT NULL
Al
_ Pé xuét tuyén dung
recommendation TEXT NULL ) )
(Strong Hire/Hire...)
) Tén model sur dung
ai_model VARCHAR(100) NULL .
- (VD: gemini-pro)
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Pé tai: Xdy ding hé thong website tuyén dung tich hop Al

Cot Kiéu dir lidu Rang budc Mo ta

processing_time ms INT NULL Thoti gian xtr 1y (ms)

Bang 12: chi tiét thiét ké db bang AI chdm diém CV.
j) Cac bang phu trg khac
— saved jobs: Luu cong viéc yéu thich (user id, job id).
— candidate certifications: Ching chi cua ting vién (name, file url...).
— notifications: Thong béo hé thdng (type, message, is_read).
— refresh_tokens: Quan ly phién dang nhdp (token, expires at,
i1s_revoked).
6. Thiét ké Kién tric va Cong nghé
6.1. Kién tric trién khai
Hé théng duge thiét ké theo mé hinh Client-Server véi kién traic Modular
Monolith dé dam béo tinh d& bao tri nhung van san sang tach ra khi cAn mé rong.
— Frontend Layer: Xay dung bang Next.js 15 (App Router), dam
nhiém viéc hién thi giao dién nguoi dung (SSR/CSR) va twong tac API.
— Backend Layer: Xay dung bang NestJS, dong vai tro API Gateway
va xu 1y nghiép vu chinh.
— Worker Layer: Cac dich vu chay nén (Background Consumers) xir
1y céc tdc vu ndng nhu gui email va goi Al
— Data Layer: Bao gdém PostgreSQL (dir liéu quan hé), Redis
(Caching & Queue) va Cloudflare R2 (Object Storage).
6.2. Cong nghé st dung (Technology Stack)
a) Frontend:
— Framework: Next.js 15, React 19.
— Styling: Tailwind CSS, Shadcn UL
— State Management: React Query (TanStack Query).
— Internationalization: i8n (Hb tro da ngdn ngir Anh/Viét).
b) Backend:
— Framework: NestJS (Node.js).
— ORM: TypeORM.
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Pé tai: Xdy ding hé thong website tuyén dung tich hop Al

— Queue Management: BullMQ (xur Iy hang doi Al Review).

— Validation: Class-validator, Zod.

¢) Hatang & Al

— Database: PostgreSQL 15+.

— Cache/Queue: Redis.

— Storage: Cloudflare R2 (Luu trit CV va Anh t6i wu chi phi).
— Al Orchestration: Dify.Al (Quan ly Workflow va Prompt).

— LLM Model: Google Gemini Pro (thong qua OpenRouter).
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Pé tai: Xdy ding hé thong website tuyén dung tich hop Al

CHUONG 4: TRIEN KHAI VA KIEM THU HE THONG

1. MBObi trudng cai dit va trién khai

Thanh phén Cong cu / Phién ban Ghi chua
oS Windows 11 Méi trudng phat trién.
. Node.js v22.10.0 . ) . .
Runtime Runtime chinh cho ca FE va BE.
(LTS)
. Docker & Docker ] o
Container Dong goi Dify va Database.
Compose
Database PostgreSQL 16 Chay trén Docker container.
. . Cai dat Extension: ESLint,
IDE Visual Studio Code )
Prettier, Docker.

Bang 13: moi trudng phat trién va trién khai.

2. Giao dién va Két qua chay thwe nghiém ciia mét s6 chirc niing quan trong.
2.1. Chiic niing tao Job bing Al
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Pé tai: Xdy dung hé thong website tuyén dung tich hop Al
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Hinh 11: Man hinh tao job
O man hinh tao Job nhan button “Tao bang AI” dé m& popup tao Job bang Al
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Hinh 12: Popup tao job bang Al

Nhép mo ta cong viéc can tao va nhan tao ndi dung
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Pé tai: Xdy ding hé thong website tuyén dung tich hop Al
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Hinh 13: Man hinh tao job sau khi c¢é két qua ciia Al tra vé 1
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Hinh 14: Man hinh tao job sau khi cé két qua ciia Al trd vé 2
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Pé tai: Xdy ding hé thong website tuyén dung tich hop Al

{3 lobaichi B & s

Hinh 15: Man hinh tao job sau khi c¢é két qua ciia Al tra vé 3
Hé thong sé& ty dong thém cac thong tin nhu mo ca céng viée, yéu cau cong viéc,

tén cua cong viéc va level

2.2 Chirc niing review CV bing Al

() mdtasnny -l P " g - PRT—

b Jaen Develaper (Rarking & Securtty Specialict)

O

Vil 208 & Trich ndém

Hinh 16: Man hinh chi tiét job

Nguoi tim viéc nhan button tng tuyén ngay dé submit CV
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Pé tai: Xdy dung hé thong website tuyén dung tich hop Al
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Hinh 17: Man hinh chi tiét job sau khi nop CV
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{7 JobMaiches Al

Cdm oen ban dd img savdn? B

Hinh 18: Email thong bao hé théng da nhan dwoc CV cua ban
Nguoi tim viée s€ nhan dugc mail thong bao khi submit job

L Fl in
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Candhdates
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Hinh 19: Man hinh danh sach job

Nha tuyén dung nhin vio xem danh sach dé xem danh sach mg tuyén
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Hinh 21: Popup hién két qua cham diém cia Al

Ly do chdm diém cua Al
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3. Kiém thir cac chire nang danh cho @ng vién

3.1. Churc nang dang ky.

&7 JobMatchil

Create an account

Full Flams

Flegusyin isng Trumng

“"The only way to do great
work is to love what you do.
o Let Al help you find that
............ et

| Soien kol (A dagniadi

Hinh 22: Man hinh dang ky
Sau khi nhén button “Create Accout” s& nhan duoc mail xac nhan dé kich hoat

tai khoan

SVTH: Nguyén Hong Truong GVHD: Nguyén Thi Minh Hy
66



Pé tai: Xdy ding hé thong website tuyén dung tich hop Al

. n

JobMatchAl

Xac thyc Emall cua ban

Hinh 23: Email xac nhan tai khoan
Nhan vao Xac nhan Email ngay dé kich hoat tai khoan

3.2. Chirc nang cap nhat thong tin.

() Jonmancas

MO af cus b8

TRUIONG. DO QLI

4ng & Oy e
o

Hinh 24: Man hinh cdp nhdt thong tin cua nguoi tim viéc

Moi ngudi ¢ thé chinh stra thém céac thong tin ca nhan dé nha tuyén dung c6 thé
xem duoc.
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Hinh 25: Muc upload chung chi cua nguoi tim viéc

Ngoai ra con c6 thé upload cac ching chi cia minh 1én dé ting d6 uy tin.

*

TRUONG DINH QUYEN
- e -- . . - piting & Barking

) oo 1000 41 000

G4t theew hae i

Hinh 26: Popup show thong tin cd nhan

Pop up show thong tin ca nhan.

3.3. Chikc ning tim Kiém cong viéc.
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() MMORLEAD M¥A BACKIND DEVILOPIN
() Vabe Nt Dewsbogms 1 catnnmsmie & OML Progact - <
Hinh 27: Man hinh danh sdach cong viéc
Chtrc nang tim kiém véi day du bo loc.
3.4. Chirc ning xem chi tiét cong viéc.
|:} Sk . il L [T v : = 3 S
{j Middile Pyithon Developer (A1 & Darta Aralytics] ()
SabMabck 8
| ‘Wl tré B Tedch nibigm
Hinh 28: Man hinh xem chi tiét cong viéc
Ngoai xem chi tiét cong viéc thi c6 thé Iuu lai néu quan tam.
3.5. Churc nang xem cac job da luu.
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() JoRManhA! Ve LA v " Soe 6 - o
04
() Widehe Moty Owvebaper & corremarn & (WS Progees L S
() Nevant lova Dovelegmr (Rarding & besiaty Lperiatl 2
JobMatchil e
Hinh 29: Man hinh xem danh sdch cac job da luu
4. Cac chirc ning danh cho nha tuyén dung.
4.1. Chirc ning tao thong tin cong ty.
B Li}
{1 jobMuichs: B & wormus
Hi 5ol ching ty
Thisyng mikii b Trpss dhaing
&) = )
Hinh 30: Man hinh cdp nhat thong tin cong ty
4.2. Chirc niang tao cong viéc.
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Hinh 31: Man hinh tao maoi job

4.3. Chitc ning giri mail hen phéng van.

T Han phing vin

VIR Ut Lol iad MACA N0 NV
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§ o b gy
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Hinh 32: Popup giti mail hen phong vin
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Hinh 33: Email hen phong vin
5. Nguwoi dung 1a Admin

5.1. Chirc ning xac thuc cong ty.

O JabMatchal 2 [ T T —

() JOB MATCH Al

() JobMatch Al m

Comparry Irdormation

Hinh 34: Man hinh xac nhan cong ty
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) JobMatchAl n

woppevy wehed wa i evil A

) JOB MATCH
() JobMatch Al ©

Hinh 35: Chirc nang xac thuc cong ty
5.2.  Quaén ly danh sach cong ty.

{1 Mobsandns | LR T e——

Campanies

LEr iy Ty Manm

Hinh 36: Man hinh quan ly danh sach cong ty

5.3. Quan ly danh sach tin tuyén dung.
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(2 JobMandss, s | B8 =

lobs Management

Hinh 37: Man hinh quan 1y tdt cd cdc job
6. Danh gia chung.
6.1. Uu diém
Hé théng d3 dat dugc nhimng thanh twu dang ké trén ca ba phuong dién:
cong nghé, kién tric va gia tri thuc tién.
a) V& mat cong nghé va k¥ thuat:

- Lam chu Stack cong nghé hién dai: Hé théng dugc xay dung hoan toan
trén nén tang ngdn ngit TypeScript (tir Frontend Next.js dén Backend
NestJS). Viéc dong bd ngdn ngir gitip ma ngudn c¢o tinh nhat quan cao,
giam thiéu 16i kiéu dir liéu (Type Error) va dé dang bao tri.

~Téi vu hoa hiéu niang véi Next.js: Viéc ap dung co ché Server-Side
Rendering (SSR) gitip giai quyét triét dé bai toan SEO cho cac trang
tin tuyén dung, dong thoi giam thoi gian tai trang ban dau (First
Contentful Paint) xuéng dudi 1.5 gidy, mang lai trai nghiém muot ma
ngay ca trén thiét bi di dong.

~Kha ning xur Iy Bat dong bd (Asynchronous Processing): Hé thong
Backend (NestJS) xur 1y cac tac vu nang (nhu upload file 1én R2, goi
Al phan tich CV) théng qua co ché hang doi (Queue) va xur 1y nén
(Background Job). Diéu nay dam bao nguoi dung khong bao gid phai
cho doi qua 1au (Ul bi treo) khi thyc hién céc thao tac phure tap.

b) V& mit tich hop Tri tué nhén tao (Al Integration):
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—  Vuot qua gidi han cua "Keyword Matching": Khac vé6i cac hé théng
cii chi tim kiém tir khoa, mé hinh Gemini 3 tich hop trong dd an ¢
kha ning "doc hiéu" ngit canh. Al c¢6 thé phan biét dugc su khac nhau
gitta "Ba tung lam viéc voi React” va "Muon hoc React”, tir d6 dua
ra diém sb chinh xac hon.

— Kiém soat dir liéu v6i Dify Self-hosted: Viéc tu trién khai nén ting
Dify thay vi ding Cloud giup nhom kiém soat hoan toan ludng dir
liéu nhay cam (CV ung vién). Pay 1a diém cong 16n vé mat bao mat
va tudn thi quyén riéng tu.

¢) Vé mit chi phi va van hanh:

— Téi wu chi phi luu trit: Viée st dung Cloudflare R2 thay vi AWS S3
hay luu truc tiép trén 6 climg server giup loai bo hoan toan chi phi
bing thong dau ra (Egress Fee), pht hop vi mé hinh website tuyén
dung c6 luu lugng tai/xem tai li¢u 1on.

— Trién khai linh hoat: Toan bd hé théng duoc container hoa bﬁng
Docker, cho phép trién khai dé dang trén bét ky ha tang nao (Cloud
VPS, On-premise server) chi véi mot vai cau 1énh.

6.2. Nhuoc diém

Bén canh cac wu diém, hé théng van ton tai mot s6 han ché khach quan

va chu quan can duoc khic phuc trong tuong lai:

a) Phu thudc vao dich vu bén thur ba:

— Rui ro tir API: Hé théng phu thudc 16n vao su 6n dinh cua API
Google Gemini. Trong trudng hop dich vu ndy bao tri hoic thay dbi
chinh sach (Rate Limit), tinh nang Al s€ bi gian doan hodc hoat dong
cham tré.

— Chi phi van hanh AI: Hién tai d6 4n dang sir dung cac goéi mién
phi/thir nghiém. Khi trién khai thuc té véi quy luong hang ngan CV
moi ngay, chi phi tra cho Token ctia Gemini 3 s& 1a mot bai toan kinh
té can can nhic ky.

b) Gi6i han vé kha ning cua Al (Al Limitations):

— Hién tuong "Ao giac" (Hallucinations): Trong khoang 5-10% trudng
hop thir nghiém, AI c6 thé bi nham 14n khi gip cac dinh dang CV
qua la (CV dang anh chit luong thip, CV thiét ké qua rdi rim) hodc
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cac tir viét tit chuyén nganh hep, dan dén viéc trich xuit thong tin
khong chinh xéac.

— Thiéu su thiu hiéu vin hoa: Al danh gia t6t vé mit k¥ ning cimg
(Hard Skills) nhung chua thé danh gia chinh xac su phu hop vé& mat
van hoéa (Cultural Fit) hay thai d§ lam vi¢c qua cau chit trong CV.
Do d6, hé thdng van chi déng vai tro hd trg chir chua thé thay thé
hoan toan con nguoi.

¢) Han ché vé chtic nang hién tai:

—  Chua c6 co ché hoc lai (Reinforcement Learning): Hé thong chua c6
tinh nang cho phép Nha tuyén dung "stra 16i" cho Al (vi du: HR dénh
dau 14 AI chdm sai). Néu c6 tinh ning nay, mé hinh s& ngay cang

thong minh hon theo thoi gian.
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KET LUAN VA HUONG PHAT TRIEN
1. Kétluan chung
Sau thoi gian nghién ctru va thuc hién, dd 4n "Xy dung hé thdng tuyén dung
thong minh tich hop AI" di hoan thanh cic muc tiéu dé ra ban dau, giai quyét
dugc cac bai toan cbt 13i trong quy trinh tuyén dung hién dai.
V& mit khoa hoc va cong nghé:

— Db an d3 4p dung thanh cong kién triic Micro-services gia lap
(Modular Monolith) véi NestJS, giup hé thong cé cdu tric rd rang,
dé bao tri va mé rong.

— Trién khai hiéu qua co ché xtr Iy bat dong bd (Asynchronous
Processing) str dung Redis Queue (BullMQ). Giai phap nay da khic
phuc hoan toan van dé do tré khi xir 1y céac tac vu Al nang, dam bao
trai nghiém nguoi dung muot ma ngay ca khi hé thong chiu tai cao.

— Tich hgp thanh cong m6 hinh ngon ngtt 16n (LLM) Google Gemini
thong qua 16p diéu phdi Dify. Al Viéc nay cho phép chuyén d6i
phuong thirc tim kiém tir "ddi sanh tir khoa" (Keyword Matching)
sang "thdu hiéu ngit nghia" (Semantic Understanding), gitip danh
gi4 ing vién chinh x4c hon dua trén ngit canh thuc té.

Vé mat thuc tién va ung dung:

— Xay dung hoan thién nén tang tuyén dung vé6i ddy du cac chirc ning
cho ba d6i twong: Ung vién, Nha tuyén dung va Quan tri vién.

— Hién thyc hoa tinh nang "AI Generate Job Description", giup nha
tuyén dung tu dong tao ndi dung tin dang chuyén nghiép chi tir tiéu
dé, tiét kiem thoi gian soan thao.

— Cung cip cong cu "Al CV Review" tu dong cham diém ho so (0-
100), phan tich diém manh, diém yéu va k§ nang con thiéu cia (g
vién so v&i yéu cau cong viéc. Két qua thir nghiém cho thiy tinh
nang nay gitip giam thiéu dang ké thoi gian sang loc so loai ho so
(CV Screening).

2. Han ché cia dé tai
Bén canh nhiing két qua dat duoc, hé théng van con mot sd han ché can
khic phuc:

—  Phu thudc vao dich vu bén tha ba: Tdc dd va do 6n dinh cta chic

nang Al phu thudc hoan toan vao API cia Google Gemini va Dify.
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Trong trudng hop két ndi quéc té khong 6n dinh, thoi gian phan
hdi ¢6 thé bi kéo dai.

— Khaning xir Iy dinh dang file: Module trich xuit vin ban (Parsing)
hoat dong tdt véi PDF dang text, nhung do chinh xac con han ché
d6i voi cac CV thiét ké dang anh hodc c¢6 bd cuc qua phuc tap,
nhiéu cot xen k&.

— Chi phi van hanh: Viéc goi API Al lién tuc cho mdi lan nop don co
thé phat sinh chi phi token 16n néu trién khai & quy mo doanh
nghiép v6i hang ngan don tng tuyén mdi ngay.

3. Huéng phat trién trong twong lai

Do gi6i han vé thoi gian va ngudn luc ciia mot d6 4n tét nghiép, san pham van con nhiing
du dia dé phat trién va hoan thién hon nita. Néu c6 diéu kién tiép tuc nghién ctru, toi xin
dé xuat cac huéng phat trién sau:

3.1. Néng cp kha ning caa Al:

« Co ché phan hdi (Feedback Loop): B6 sung tinh ning cho phép nha tuyén dung
chinh sira diém s6 cua AL Dir liéu nay s& duoc dung dé tinh chinh (Fine-tune) lai
mo hinh, gitp Al "hoc" va danh gia ngdy cang chinh xac hon theo tiéu chuan
riéng cua tung cong ty.

« Chatbot phéng van so bd: Tich hgp Chatbot AI dé thyuc hién mot budi phong
van ngan (5-10 cau hoi) véi tng vién ngay trén website dé kiém tra kién thirc nén
tang trudc khi vao vong phong van chinh thirc.

3.2. Mé rong nén ting:

« Phat trién Ung dung di dong (Mobile App): Xay dung phién ban App trén iOS
va Android str dung React Native dé tan dung lai logic cua hé théng hién tai, gitip
nguoi dung nhan théng bao va tng tuyén moi lac moi noi.

« Tich hop LinkedIn: Cho phép tng vién nhap (Import) hd so truc tiép tir
LinkedIn dé giam thao tac nhap liéu thu cong.

3.3. Phan tich dir li€éu chuyén sau:

o Xay dung Dashboard phan tich xu huéng thi truong (vi du: Ngon ngir nao dang
duoc tuyén nhiéu nhét, Marc luong trung binh cho tung vi tri) dua trén dir li¢u
16n thu thap duoc tir hé thong.
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TAI LIEU THAM KHAO
TAI LIEU TIENG VIET
[1] Generative Al 1a gi?
https://vnptai.io/vi/blog/detail/generative-ai-la-gi
[2] Large language model 14 gi? T4t ca nhitng diéu ban can biét vé mé hinh ngdn ngir
nay
https://vinbigdata.com/kham-pha/large-language-model-la-gi-tat-ca-nhung-dieu-ban-
can-biet-ve-mo-hinh-ngon-ngu-nay.html
[3] What is Prompt Engineering?
https://aws.amazon.com/what-is/prompt-engineering/
[4] Al Hallucination — Hién tugng 4o gidc cua tri tu¢ nhan tao la gi?
https://vinbigdata.com/kham-pha/ai-hallucination-hien-tuong-ao-giac-cua-tri-tue-nhan-

tao-la-gi.html
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