Siéu do6 an - Bao cao téng hop

Viét lai theo luéng d& chét (so' d6 LUONG-TONG-QUAN. png ). Bé cach chia "Huéng A / Huéng B" va vai trd Mentor
cla ban cii: gio chi cé 1 hé théng, 4 vai trd, ngach hep 1a 1ap trinh vién & role IT. Muc 4, 6, 8, 9 1a phan dé xuat
vé cbng nghé, thuat toan, pham vi va rui ro cho quy mé dé an.

1. Téng quan

« Ngach: chi lap trinh vién & cac role IT: Frontend - Backend - Mobile - DevOps - Data - QA. Khong
phai nén tang hoc chung.

o Gia tri 1 cau: irng vién IT do nang Iu'c — hoc dung 16 héng — lam CV & match JD — luyén phong
vén — két qua phan héi ngugc vé I trinh hoc, trong 1 hé théng.

e 4vaitro:

Vai tro La ai Viéc chinh

Candidate @ Hoc vién/ (rng vién IT Hoc theo phong (1 phong = 1 career) - CV - JD matching - mock interview

Lecturer Giang vién Thiét k& hoc phan - bai tap c6 tag - 16 trinh base cho tirng career
Recruiter Nha tuyén dung DPang JD - tim (rng vién d& match - m&i phdng van that

Admin Van hanh & tién Logging & Tracking - Quan ly tién

Luéng tdng quan hé théng - 4 vai tro Ngéich: I3p trinh vién & céc role IT (Frontend - Backend - Mobile - DevOps - Data - QA ...)

Lecturer

Giéng vién

Thiét k& hoc phan
Roadmap mAu cho timg career

Module theo timg career

| Hoc phin

BATt4p o6 tag — AT G XUat

L5 trinh base

CON BU'O'NG HOC (TU LUYEN)

4, Adaptive learning
Bai tap daily / weekly
Flashcard + Spaced repetition
Code sandbox (kiu LeetCode)

1. Tao phong hoc 2. Test ddu vao 3. Roadmap hoc
M3i phang = 1 career (FE, BE, Personal evaluation Al chi goi § roadmap
Mobile, DevOps...). Tao nhiu phng Bénh gié néing lirc hién tai Candidate ty thém hoc phan

Candidate chon nhan / bé qua
Tro' ly Al agent riéng
D8 xudt cai thién 15 trinh hoc M3i candidate 1 agent

Candidate

Hoc vién / Ung vién IT

‘Sau matching & mock interview

Bdng hanh ¢4 2 con dudng

CON DU'O'NG S’ NGHIEP
5.cv 6. Job / JD Matching
Al tao CV hodic ty lam Ngudn JD: @ Crawl data
Al danh gia, ch&m diém CV @ Agent web search
Goi ¥ sira theo JD muyc tiéu ® Recruiter ding trén nén tang

7. Al Mock Interview
Speech-to-Text tiéng Viat
Text-to-Speech

8. Panh gia real interview

Optional - sau phong vén that

Ung vién da match

J
Recruiter Dang JD Tim dng vién Phéng vén that
(T Nguén ® cho matching Theo két qua match
'L Doanh thu tuyén dung
Ludng chinh @ con dudng hoc Logging & Tracking

Admin

Van hanh & tién

o ket 1 N " Quan ly tién
— = - Liénkéthdtrg /Al [ Con dudng su nghigp Log hé théng, hanh vi ngudi ding Y
@ Vong phan héi @ Alagent Chi phi token Al, su ¢

Doanh thu, thanh toan, déi soat




2. Ludng nghiép vu

2.1 Candidate - Con duo'ng hoc (tu luyén)

Buéc Né6i dung
1. Tao phong Mbi phong = 1 career (FE / BE / Mobile / DevOps / Data / QA). Tao dugc nhiéu phong, méi phong cé
hoc Elo va roadmap riéng

2. Test dau vao Personal evaluation: do nang luc hién tai theo tirng skill clia career dé. 15-20 cau, chon cau thich
(rng theo nang luc

3. Roadmap hoc | Al chi gg'i y roadmap (tir 16 trinh base cla Lecturer + skill gap). Candidate tu thém / bé hoc phan, Al

khong ép
4. Adaptive Bai tap daily / weekly chon theo dai Elo + tag - Flashcard + spaced repetition - Code sandbox kiéu
learning LeetCode (dé + test case + chay code)

2.2 Candidate - Con duwo'ng su’ nghiép
Buéc NGi dung

5.CV Al tao CV tir hd so ning luc, hodc candidate tu 1am / upload. Al danh gia, cham diém, goi y sira
theo JD muc tiéu

6. Job / JD JD tir 3 nguén: D crawl (TopCV, ITviec...) - @ agent web search - @ Recruiter ddng trén nén tang.
Matching Ra % match + skill-gap cho tirng JD

7. Al Mock Phéng van béng giong néi: Speech-to-Text tiéng Viét + Text-to-Speech. Follow-up tu déng,
Interview scorecard STAR / Big O

8. Panh gia real Optional. Sau phdng van that v&i Recruiter: candidate nhap lai cau hoi gép phai + két qua, Al déi
interview chiéu véi mock dé tim diém yéu con sét

2.3 Vong phan héi (khé'p ndi 2 con du'é'ng)

1. Sau JD matching (6) va mock interview (7) — hé théng sinh "Dé xuat cai thién 16 trinh hoc" (skill
nao thiéu, hoc phan nao nén thém).
2. Candidate chon nhan hoac bé qua tirng dé xuat.

3. Nhan — cap nhat Roadmap (3) — Adaptive learning (4) déi theo.
Pay 13 diém khac biét cla hé thdng, phai demo duoc end-to-end.
2.4 Tro’ ly Al agent riéng

« M0i candidate 1 agent, ddng hanh ca 2 con dudng: hdi dap, nhac lich én, goi y buéc tiép theo
("hém nay nén lam gi").

« Agent doc dugc ngilr canh clia candidate (Elo, roadmap, CV, két qua match / mock) qua tool, khdng
chi chat chay.

2.5 Lién lane

TU Pén Dir liéu chay
Lecturer Roadmap (3) Hoc phan - L6 trinh base
Lecturer Adaptive learning (4) Bai tap c6 tag — Al dung tag dé dé xuat

Recruiter JD Matching (6) Pang JD = nguén @



TU Pén Dir liéu chay

JD Matching (6) Recruiter "Ung vién da match" — man Tim (&ng vién
Recruiter Banh gid real interview (8) Phéng véan that
Recruiter Admin Doanh thu tuyén dung

3. Tinh nang theo vai tro

3.1 Candidate

Nhém Tinh nang

Phong hoc Tao nhiéu phong, méi phong 1 career - Test dau vao thich (rng - H6 so nang lurc theo skill (Elo — 0-
100)

Roadmap Al goi y tir 16 trinh base + gap - Tu thém / bd hoc phan - Nhan / bd qua dé xuét cai thién

Adaptive Bai tap daily / weekly theo Elo + tag - Flashcard + spaced repetition - Code sandbox (dé, test case,

learning chay code) - Al goi y khi sai

cv Al tao hodc tu 1am - Upload PDF/DOCX - Cham diém + goi y stra theo JD muc tiéu - Xuat PDF

JD Matching Feed JD tir 3 nguén - % match - Skill-gap tirng JD - Luu JD muc tiéu

Mock interview | Phong PV theo JD hoc skill - Voice tiéng Viét (STT + TTS) - Follow-up - Scorecard STAR / Big O -
Transcript + nghe lai

Real interview | (Optional) Ghi nhan két qua PV that, déi chiéu véi mock

Al agent Chat héi dap - Nhac lich 6n - Ggi y buéc tiép theo

3.2 Lecturer

Nhom Tinh nang

Hoc phan Tao / slra module theo career - Bai giang text / video / quiz

Bai tap Nhiéu thé loai: tric nghiém, tu luan ngan, flashcard, coding (dé + test case) - Gan tag (skill, career, thé loai,
do kho) dé Al dé xuat

LS trinh Roadmap mau cho tirng career: thir tw hoc phan + prerequisite
base
Theo doi Ty lé ding / bd d& theo bai tp, dé sira dé hodc chinh d6 kho

3.3 Recruiter

Nhém Tinh nang
JD Pang JD - Al béc tach skill / yéu cau - Sira / déng tin
U'ng vién Danh sach (rng vién da match, x&p theo % match + Elo + diém mock - Xem hé so ndng luc + CV

Phéng van | M&iphdng van that - Ghi trang thai (mdi — PV — offer / tir chdi)

Thanh toan | Gdi ding tin / mé& khoéa hd so (hgudn doanh thu hién tai clia hé théng)



3.4 Admin

Nhom

Logging & Tracking

Quan ly tién

Van hanh

Tinh nang

Doanh thu (hién chi tir Recruiter) - Thanh toan - B&i soat

Log hé théng - Hanh vi ngudi dung - Chi phi token Al, phit STT/TTS - Su ¢6 (sandbox, crawler, API)

RBAC 4 role - Taxonomy skill / tag - Trong s6 thuat toan - Duyét JD crawl vé

4. Céng nghé: dé xuat — kha thi

Phuong an trién khai da chon: LLM API. Moi thanh phan can hiéu, sinh hodc danh gia ndi dung (danh gia ning
lure, sinh roadmap, bai tap va goi y, béc tach CV va JD, so khép, phdng van thir, tro 1Y) goi mé hinh ngén ngir 16n
qua API v&i dau ra ép JSON schema; khéng huén luyén mé hinh. Sandbox, STT/TTS, crawler va CSDL gitr nguyén
nhu bang dudi. Cac thuat toan tat dinh & muc 6 1a dé xuat bé sung: thay thé hodc kiém tra chéo tirng buéc LLM
khi can giam chi phi, ting nhat quan hodc giai thich két qua. Chi tiét cach LLM API dam nhiém tirng 16i nam trong
core/01, core/02, core/03 (muc 3 clia mdi tai liéu) vd BAO-CAO-DE-TAI-DEVROOM.md muc 4.

Tiéu chi kha thi: setup < 1 ngay - chay duoc trén laptop/VPS nhé - khéng can dir liéu train san - co free
tier hodc ma ngudén mé - tai liéu dd nhiéu.

4.1 Hoc thich (rng

Nhu cau

Po nang lyc &
doé kho

L6 trinh base +
prerequisite

Hé tag bai tap

Pé xuat bai
daily / weekly

Spaced
Repetition

Code sandbox

Editor

Al goi y khi sai

Goc

pyBKT / py-IRT

NetworkX /
Neo4j

(chua néu)

(chua néu)

(chua néu)

Judge0 / Docker
SDK/
Firecracker

Monaco /
CodeMirror

(chua néu)

Pé xuat kha thi

Elo rating theo skill, tach theo phong hoc (tu
viét ~50 dong)

PostgreSQL: bang modules +
module_prerequisites, duyét béng
recursive CTE. V& bang React Flow

Bang tags (skill, career, thé loai, dd kho) +
exercise_tags . Lecturer gan tay, LLM goi y
tag lUc tao bai

Tag N skill-gap, loc theo dai Elo +100 (xem 6.3)

SM-2 (thuat toan Anki) hoac py-fsrs

Piston (1 Iénh Docker, 50+ ngdn ngir) hodc
JudgeO CE. Bo Firecracker

Monaco (@monaco-editor/react)

LLM nhan &é + code + 16i — goi y theo cdp do
(hint 1 — hint 2 — 11 gii)

Ly do

BKT/IRT can lich str lam bai Ién
dé fit tham s&. Elo chay tir 0 dir
lieu

D6 thi < 1.000 node thi Postgres
du, khéng thém DB

Tag |a dau vao dé Al dé xuat bai,
phai c6 tir dau

Khéng can ML

Cong thirc 20 dong

Firecracker can KVM bare-metal.
Piston/Judge0 c6 san gi6i han
CPU/RAM/tat network

Gilr nguyén

Prompt don gian, Haiku 4.5 du



4.2 CV & JD Matching

Nhu cau

Parse PDF/DOCX

Trich xuét ky
nang

Al tao CV

Cham diém CV

Crawler JD
(ngudn D)

Agent web search
JD (hguén @)

Embedding

Vector DB

Re-ranking

CV builder

Skills Taxonomy

Goc

pdfminer.six /
PyMuPDF /
Tesseract

SpaCy / GLINER

(chua néu)

(chua néu)

(chua néu)

(chua néu)

text-embedding-3-
small / bge-m3

pgvector / Milvus /
Qdrant

LightGBM /
CatBoost

(chua néu)

ESCO / O*NET

4.3 Al Mock Interview

Nhu cau Géc

Voice WebRTC / LiveKit
/ Agora + VAD

STT tiéng Viét | Whisper API /
Faster-Whisper

TTS tiéng Viét | ElevenLabs /

OpenAl TTS /
Coqui / Edge-TTS

Pé xuat kha thi

PyMuPDF + python-docx. B Tesseract. Hodc
glri thdng PDF cho Claude (document input)

LLM structured output: Claude + JSON schema
{skills[], years, roles[], education},
map vé ID taxonomy

LLM sinh JSON CV tir hd so nang luc (skill dat,
bai code pass, project) — template —» @react-
pdf/renderer

Rule + LLM: rule (@0 muc, d6 dai, keyword khép
JD, ATS-friendly) + LLM cham néi dung theo
rubric, trd JSON

Playwright (trang render JS) hodc Crawlee
(Python/Node, cé queue, retry, chdng tring sén).
Chay theo lich, chi danh muc IT

Tavily (API search cho LLM agent, co free tier) -

Brave Search API - SerpAPI. Agent goi search —
fetch trang — LLM béc JD

bge-m3 (local, t6t tiéng Viét) hodc OpenAl text-
embedding-3-small

Chi pgvector + index HNSW

Cong thirc trong sd tuyén tinh, Admin chinh w
trén Ul

dnd-kit + @react-pdf/renderer xuat PDF

Import ESCO vao bang skills, childy nhanh
ICT. Dich tén sang tiéng Viét bing LLM 1 1an

Pé xuat kha thi

MVP: turn-based (push-to-talk): MediaRecorder
ghi — upload — STT - LLM - TTS — phét. Sau

MVP: OpenAl Realtime API / Gemini Live

Whisper large-v3 qua Groq (free tier, nhanh) hoac
OpenAl. Self-host: PhoWhisper (VinAl, Whisper fine-

tune cho tiéng Viét) néu c6 GPU

edge-tts giong vi-VN-HoaiMyNeural (nir)/ vi-VN-
NamMinhNeural (nam), mién phi. Can én dinh:
Google Cloud TTS (vi-VN Neural2, free 1M ky

tu/thang)

Ly do

Tesseract chi can khi CV
Ia anh scan, hiém

SpaCy phai train. LLM lam
1 budc ca trich xuat 1an
chuén héa

Ep vao schema, khong
cho LLM sinh layout tu do

Rule cho diém 6n dinh,
LLM cho phan dinh tinh

Crawlee géi san phan vit
(retry, proxy, dedupe)

Tavily tra ndi dung sach
san, it phai parse

Chon theo cé / khéng
GPU

< 10.000 record, pgvector
thira stre

LightGBM can nhan "ai
duoc tuyén”, khdng cé

Chi can nhanh IT, nhé hon
nhiéu

Ly do
WebRTC + VAD streaming
l& phan khé nhat. Turn-

based du dé chdm STAR,
lam trong 1 tuan

Whisper large-v3 nhan
tiéng Viét 6n. PhoWhisper
tét hon véi giong ving
mién nhung can GPU

ElevenLabs dat. Coqui
ngirng phat trién



Nhu cau

LLM
interviewer +
cham rubric

VAD

Cham phat
am
Camera /

share man
hinh

Live coding
trong PV

Stream text vé

ul

4.4 Tro' ly Al agent riéng

Nhu cau

Vong lap
agent

Tool cho
agent

Géc

(tén model cii)

Silero VAD

(chua néu)

WebRTC

Docker sandbox

SSE

Pé xuat kha thi

goi DB ndi bd

Tri nh&

Model

Pé xuat kha thi

Claude Sonnet 5 (claude-sonnet-5, 2/10 per 1M
token) lam interviewer + cham STAR / Big O biang

Ly do

Sonnet 5 di manh, ré hon
Opus 2,5x

structured output JSON. Haiku 4.5 (1/5) follow-up
ngan, gan nhan. Opus 5 (5/25) chi khi chdm kho

Chi can khi streaming: @ricky0123/vad-web

B6 & MVP

B6. Phong van that véi Recruiter — glri link Google

Meet

Dung chung Piston + Monaco & 4.1

WebSocket (FastAPI c6 sn)

Claude tool use qua tool runner ctia Anthropic SDK
(client.beta.messages.tool_runner, Python @beta_tool)

get_profile, get_roadmap, get_due_flashcards,
get_recent_scores, search_jd, suggest_next_step —déu la ham

Bang agent_messages -+ tdm tat hoi thoai mbi 20 lwot bang LLM

Haiku 4.5 cho chat thu&ng - Sonnet 5 khi can 1ap ké hoach

4.5 Backend & ha tang chung

Nhu cau

Backend

Frontend

Database

Auth /
RBAC

Cache/
Queue

Storage

Géc
NestJS / Go +
FastAPI

(chua néu)

PostgreSQL

(chura néu)

Redis - BullMQ

/ Celery

MinlO / S3

Pé xuat kha thi

1 backend FastAPI (Python). Bé Go, bd
NestJS

Next.js + TypeScript + Tailwind + shadcn/ui.
Dashboard: Recharts

PostgreSQL + pgvector. Goi y Supabase
(Postgres + pgvector + Auth + Storage, free
tier)

Supabase Auth hodc JWT tur viét, 4 role

Redis - Celery + Redis cho crawler theo lich,
gan tag hang loat

Supabase Storage hoac Cloudflare R2 (10 GB
free)

Turn-based thi bo
Bai toan nghién clru riéng,
khong phai trong tam

Al khéng can nhin camera

1 kénh dung chung cho
chat, trang thai phong

Ly do

SDK ty chay vong goi tool —
tra két qua — goi tiép, khéng
phai tu viét loop

Agent chi doc + dé xuat, khéng
tu stra roadmap (candidate
quyét)

Khéng can vector memory &
MVP

T&i wu chi phi

Ly do

Moi thu vién Al (PyMuPDF, bge-m3,
crawler, Whisper) déu Python. 2
backend = 2 |an auth, deploy, log

Gop 4 thanh phan thanh 1 dich vu

Crawler can lich chay + retry,
BackgroundTasks khong du



Nhu cau Géc

Logging &
Tracking

Quan ly tién | Payment

(chua néu)

Pé xuat kha thi Ly do

Bang usage_log (token, gidy audio, model, DU cho Admin, khéng can ELK
chi phi uwéc tinh) - events (hanh vi user) -

error_log . Dashboard bing SQL aggregate

MVP: bang orders, payments , Admin xac Doanh thu chi tir Recruiter, luéng don

(NestJs) nhan chuyén khoan tay - Sau: VNPay sandbox | gian
/ Stripe test mode
Deploy (chua néu) Docker Compose trén 1 VPS. Hoac Vercel (FE) | —

5. Stack chét

+ Railway/Render (BE)

Lép

Phuong an 16i

Frontend

Ul dac thu
Backend
Database
Cache / Queue
Storage

LLM

Al agent
Embedding
STT/TTS tiéng
Viét

Crawler / Web
search

Code sandbox
Adaptive engine
Thanh toan

Deploy

Chon

LLM API (Claude Sonnet 5 chinh, Haiku 4.5 viéc nhe va hang loat; thay duoc bang GPT/Gemini),
dau ra ép JSON schema

Next.js - TypeScript - Tailwind - shadcn/ui

Monaco (editor) - React Flow (roadmap) - dnd-kit (CV builder) - Recharts
FastAPI (Python 3.12) - WebSocket native

PostgreSQL + pgvector (Supabase hoac Docker)

Redis - Celery (crawler, gan tag)

Supabase Storage / Cloudflare R2

Claude Sonnet 5 (2/10) chinh - Haiku 4.5 (1/5) viéc ré - Opus 5 (5/25) khi can
Claude tool use, tool runner clia Anthropic SDK

bge-m3 (local) hodc text-embedding-3-small

Whisper large-v3 (Grog/OpenAl), PhoWhisper néu self-host - edge-tts vi-VN / Google Cloud TTS

Playwright hodc Crawlee - Tavily / Brave Search APl / SerpAPI

Piston (Docker)
Elo per skill per phong + SM-2 (tu viét) - hé tag bai tap
Bang orders/payments + xac nhan tay — VNPay sandbox

Docker Compose / Vercel + Railway

6. Thuat toan dé xuat bé sung cho tinh ning Core

Céc thuat toan dudi day 1a phuong an bé sung cho tirng budce LLM API d3 chon & muc 4: dung lam
fallback khi md hinh 16, kiém tra chéo két qua mé hinh, hodc thay thé & budc can chi phi thap va két qua
nhat quan. Toan bd da duoc cai dat trong demo tinh.

Chii giai mirc d6: @ Xanh - dé, cong thirc/rule 16, 1-3 ngay -

Vang - trung binh, can tinh chinh hoéc

dir liéu - @ Do - khd, két qua khdng chic, phai co phuong an du phong.



6.1 Test dau vao & Elo theo phong hoc

Tinh nang
Elo theo phong
hoc

Cong thire Elo

D6 kho ban dau
cau hoi

Test dau vao
thich irng (CAT)

Proficiency 0-100

Thuat toan / cach xur ly

Mbi (candidate, phong, skill) cé 6 (kh&itao 1200);

mdi cau hoi cé d . Phong khac nhau — 6 riéng

E=1/ (1+10~((d - 6)/400)) - 8' = 8 + K(S -

E) -d' =d - K(S - E),S=1dung/0 sai

Lecturer gan tag do kh6 1-5, hodc LLM gan — map Elo
1000 / 1200 / 1400 / 1600 / 1800. Ty hiéu chinh khi c
nguoi lam

Chon cau chualam c6 d gan 8 nhat, xoay vong qua cac

skill cGa career. K giam dan 64 — 32 — 16. Dirng khi 15-20

cau hoac"

p = clamp((6 - 1000) / 800, 0, 1) x 100 ; "dat"
khi p = 60

6.2 Roadmap go'i y

Tinh nang

Skill-gap cua
career

Al goiy
roadmap

Candidate chinh
roadmap

Thuat toan / cach xur ly

Mirc

AB

Ghi chu

1 skill (vd SQL) & phong BE va
Data do riéng, vi yéu cau khac
nhau

~20 dong code

Cold start, Iéch ban dau chap
nhan dugc

' < 20 trong 3 cau lién tiép

Ngudng Admin chinh

Milrc Ghichu

gap = skill cula career (tir 10 trinh base) - skill da dat (p = @

60) ; x&p theo weight x (1 - p/100)

Lo trinh base la DAG (module_prerequisites ). Roadmap ggiy = topological
sort cac hoc phan chua dat N gap, wu tién hoc phan mé dugc nhiéu hoc phan

con

Bang roadmap_items v&i source =

6.3 Adaptive learning

Tinh nang

Dé xuat bai tap
daily / weekly

Spaced
Repetition (SM-
2)

Cham code
sandbox

Al goi y khi sai

Cap nhat Elo
sau bai tap

6.4 CV

Tinh nang

Parse CV
PDF/DOCX

Thuat toan / cach xur ly

ai_suggested / user_added, co @
removed . Thém / bd tu do; chi canh bao (khéng chan) khi thi€u prerequisite

Ung vién = baicé tag n skill-gap # @ va d € [6 — 100, 6 +
100] cua skill dé. Daily: 5 bai; weekly: 1 b6 15 bai + 1 bai code. Uu

tién skill gap 1&n, bai chua lam

I. =1,1I> =6, I,=1I,-1 x EF. EF' = EF + 0.1 - (5 -

q)(0.08 + (5 - q):0.02) ,EF = 1.3.q <3 — reset vé |

Piston chay code v&i tirng test case; so stdout.trim() ; gi&i han 5

s /256 MB; diém = s3 test pass

3 mirc: nhac khai niém — chi dong/y sai — & giai. Mirc 1-2 cam 16

dap an

M&i bai lam = 1 "van" Elo v&i K = 16

Thuét toan / cach xir ly

PyMuPDF / python-docx |4y text theo block. Text réng (CV dang anh)

— glri thdng PDF cho Claude

(“) D4 thi nho,
<50 ms

Al chi ggiy,
khong ép

Ghi chu

@  3dunglién tiép — dai
+100; 2 sai lién tiép —
dai -100

@ g = 0-5 tir dlng/sai +
thoi gian tra 1o

o An 50% test case

@ Haiku 4.5 dt dung

o Dung chung engine 6.1

Mlrc Ghichu

@ CV 2 c6t: sort block
theo toa dd



Tinh nang

Trich xuat k§ ndng

Chuan hoa vé
taxonomy

Al tao CV

Ch&m diém CV
(rule + LLM)

Goi y stra theo JD

muc tiéu

Thuét toan / cach xir ly

roles[], education[]}

Mlrc Ghichu

LLM structured output JSON {skills: [{name, years, level}], @ Temperature 0,

schema strict

3 tang: exact match alias ESCO — embedding cosine = 0.85 — hang Phu thudc bang alias,

doi "unmapped" cho Admin thém alias

boi ddp dan

Tir hé so nang luc (skill dat, bai code pass, project) + vai cau héi — ® Khong cho LLM sinh
LLM sinh JSON theo schema CV — render template layout

Rule 50%: du muc, 1-2 trang, c6 s6 liéu, keyword khép JD. LLM LLM cham 2 |an lay
50%: rubric rd rang / tac déng / phu hop JD, moéi muc 0-5 kem trung binh

evidence

Diff skill JD - skill CV — LLM viét ggiy tirng muc (thém g, ®

bo gi, viét lai cAu nao)

6.5 JD Matching

Tinh nang
Crawler

(nguén M)

Agent web
search (hgudn

@)

Recruiter
dang (hguén

®)
Boc tach JD

% Match CV-
JD

Thuat toan / cach xir ly

Playwright / Crawlee chay theo lich (Celery beat), chi danh
muc IT. Dedupe theo hash(title + company)

Tool search_jobs(query) goi Tavily / Brave — loc URL job
— fetch — LLM béc thanh JD chuén. Query sinh tir career +
skill cGa candidate

Form + LLM béc skill / yéu cau, Recruiter xac nhan truéc khi
dang

Cung pipeline 6.4, thém required / nice_to_have +
weight 1-3

skill_match = £ wi-ci / £ wi, ci =1(c6)/0.5(cung
nhanh cha ESCO hodc cosine = 0.8) /0. match =
0.7-skill_match + 0.3-cosine(emb_CV, emb_JD)

Mdc Ghichu

Site d6i HTML — v& selector. Gidi
han 100-200 tin/lan

Chat lugng phu thudc search
API. Gigi han 10
query/ngay/candidate

(“) 0.7 / 0.3 Admin chinh

Skill-gap theo | gap = required(JD) - covered(CV u skill dat) ; ) Pau vao cla vong phan héi (6.7)
JD xép theo weight x (1 - p)
Feed JD score = wl-match + w2-recency + w3:-ngudn (® > @® @
> @) ; loai tin da luu / 4n; top 50
6.6 Al Mock Interview (turn-based)
Tinh nang Thuat toan / cach xir ly Mirc Ghichu
Sinh cau hdi Top-k cau tir ngan hang theo skill_id (RAG nhe) — ® Gan skill_id dé vong phan hoi
theo JD / skill LLM chon + bién thé theo JD, gan skill_id + chay duoc

Pipeline voice
tiéng Viét 1 luot

Cham + Follow-
up trong 1 call

difficulty

MediaRecorder (WebM/Opus) — Whisper large-v3
— LLM — edge-tts vi-VN — phat. TTS theo tirng cau

LLM trd JSON {scores:{S,T,A,R}, @
missing_points[], decision,
follow_up_question} . Ti da 2 follow-up / cau

3-6 s/luot, chap nhan & MVP. Tén
cdng nghé tiéng Anh 1an tiéng Viét:
thém prompt tir vurng cho STT

it call = ré + nhanh



Tinh nang Thuéat toan / cach xir ly Mirc Ghichu

Scorecard STAR | M&i thanh phan 0-5 kém evidence tir transcript; ® LLM cham khéng 6n dinh: cham 2 1an

rubric ¢ anchor diém 1/3/5 I&y trung binh; Lecturer spot-check
10% phién

Big O cho cau K&t qua test (Piston) + th&i gian chay + LLM doc code Hién thi "uéc lugng”

coding két luan

DPénh gia real Candidate nhap cau héi gap + tu chdm 1-5 — LLM @ Clng d6 vao vong phan hoi

interview map vé skill_id, so vé&i diém mock cung skill

(optional)

Chéng lac dé/ | System prompt cé dinh, cau tra I&i boc tag riéng,
prompt injection | output ép JSON schema

6.7 Vong phan héi

Tinh nang Thuat toan / cach xur ly Mirc Ghi chu

Pé xuat tir JD | Vi mdi skill trong gap clia JD muc tiéu (6.5): tim hoc phéan cé tag skill d6 | @
matching chura ndm trong roadmap — dé xuat {skill, hoc phén, ly do: "JD
X yéu cau"}

Pé xuat tur Cau score < 3/5 — cap nhat Elo skill véi S = score/5 — skill tut @
mock interview | dudi ngudng — dé xuat hoc phan / bd bai tap theo tag

Gom & xép Gop theo skill, diém = weight_JD x (1 - p) + sb cau yéu;tsidas @@ Tranh spam

hang dé xuét dé xuat / 1an

Candidate nhan | Bang roadmap_suggestions v&i status = pending / accepted / o Bd qua — khong

/ bd qua dismissed . Nhan — thém vao roadmap_items (source = dé xuat lai trong
ai_suggested) 14 ngay

6.8 Tro’ ly Al agent riéng

Tinh nang Thuét toan / cach xir ly Mirc Ghichu

Vong lap agent Tool runner SDK: LLM goi tool — server chay ham — tra két qua — () C6 san trong SDK
LLM tiép, dén khi cé cau tra 1&i

Goiy "hémnay | Rule trure (flashcard dén han > bai daily chua lam > dé xuét pending > @ Rule quyét, LLM chi

lam gi" mock chura 1am), LLM dién dat viét cau

Gi&i han 50 lurot / ngay; tool chi doc. Hanh déng (thém hoc phan) tra vé link dé ® Chi phi + an toan

candidate tu bAm

6.9 Recruiter

Tinh nang Thuat toan / cach xur ly Mirc = Ghichu
Ung vién da Cong thirc 6.5 chiéu nguoc: 1 JD x N candidate. score = match ® Precompute khi JD tao,
match theo JD | + w-mock_score clng career . Tie-break: hoat déng gan nhat refresh moéi dém

H6 so nang luc | Mdi skill: p 0-100, sb bai pass, diém mock. Nhan "Verified" khip> = @
60 va c6 mock = 3/5

Trang thai enum invited - interviewed - offer / rejected; dditrang ®
phéng van thai — théng béo candidate, mé budc 8



6.10 Admin
Tinh nang Thuat toan / cach xur ly Mirc Ghichu
RBAC 4 role roles, permissions, role_permissions ; middleware kiém tra theo route (“)

Logging & usage_log (token, gidy audio, model, chi phi udc tinh) - events (login, lam o
Tracking bai, mock, apply) - error_log . Materialized view refresh mdi gic; alert khi vurot
ngan sach ngay

Quan ly tién orders (géi Recruiter) —» payments — Admin déi soat; bao cdo doanh thu @ Cong thanh
theo thang toan that sau

MVP

Taxonomy & | Import ESCO nhanh ICT; hang doi "unmapped" + alias; duyét tag Lecturer tao Viéc thu coéng

tag m&i ldp lai, Ul phai
gon

Trong s6 Bang settings key/value (0.7/0.3, dai Elo, ngu&ng dat); cache Redis; déi o

thuat toan cé hiéu luc ngay

7. Ngudn dir liéu

Nhém Dataset Dung dé
CV &JD Kaggle LinkedIn Job Postings JD thuec té: title, description, skills
Kaggle Resume Dataset / Tech Resumes Test parser + matching
ESCO (nhanh ICT) - O*NET (M¥) Skills Taxonomy
Crawl TopCV / ITviec (Playwright / Crawlee) Nguén @ ctia JD Matching, JD sat
thj truong VN
Adaptive ASSISTments - EdNet (Riiid) Lich sir lam bai dé test Elo
GitHub: lydiahallie/javascript-questions, awesome- Ngan hang quiz da chia chl dé, gan
interview—questions tag
Mock Blind 75 - NeetCode 150 Pé coding + test case + do kho
Interview
donnemartin/system-design-primer - yangshun/tech- Rubric + cau hdi cho system prompt

interview—handbook

Chién thuat nhanh

1. Tai 1 dataset Job + 1 dataset Resume tir Kaggle.
2. LAy quiz tir GitHub theo chu dé.

3. Script Python goi Claude Haiku 4.5 qua Batch API (gidm 50% gid) gan tag (skill, career, thé loai),
difficulty (1-5) — JSON — import PostgreSQL. Lecturer chi can duyét, khdng phai tao tor dau.

8. Pham vi MVP + thir tu’ 1am

Y kién: d6 an &n diém & chd 2 con dudng ndi véi nhau bang vong phan héi. Lam du 8 budc & mire "chay
dugc end-to-end" quan trong hon lam sau 1 buéec.



Mirc Tinh nang

Core Phong hoc + test dau vao Elo - Roadmap goi y + candidate chinh - Bai daily theo tag + flashcard SM-2 +

(bét sandbox - CV upload / Al tao + cham + ggi y stra - JD nguén @ + D + @ (@ & mirc t6i gian) + % match + skill-

buéc) gap - Mock interview turn-based tiéng Viét + scorecard - Vong phan héi nhan / bé qua - Al agent chat véi 4-5
tool - Lecturer: hoc phan, bai tap cé tag, 16 trinh base - Recruiter: déng JD, danh sach match, mai PV - Admin:

RBAC, logging, don hang xac nhan tay

Sau Danh gia real interview - Voice realtime - Céng thanh toan that (VNPay sandbox) - Live coding trong PV - Email
MVP théng bao - Bai weekly - Leaderboard - Chirng chi

Cét hdn | Mentor / lich 1:1 - Ban khoa hoc - Camera / share man hinh - Ch&m phéat am - Firecracker - Neo4j -
Milvus/Qdrant - LightGBM - Go / NestJS - Xac thuc phap ly DN tu déng (co "verified" Admin bat tay)

Thér tuw 1am

1. Nén: Auth 4 role - schema Postgres - import ESCO nhanh ICT + bang tag - Next.js skeleton.

2. Lecturer: hoc phan - bai tap c6 tag - 16 trinh base (can ¢é ndi dung truéc khi lam Candidate).

3. Con duong hoc: phong hoc — test Elo — roadmap goi y — bai daily / flashcard / sandbox.
4. Con dudng su nghiép: CV — JD (3 trude, réi D, @) — % match — mock interview turn-based.

5. Vong phan héi + Al agent riéng.

6. Recruiter + Admin (logging, tién) — gan thanh 1 luéng demo.

9. Rui ro & cau hoi mo’

9.1 Rui ro chinh
Rui ro

LLM ch&m STAR / CV khéng 6n dinh

Voice tiéng Viét: STT sai t&n céng nghé, TTS doc
thuat ngir tiéng Anh ngong

Chi phi API (LLM, STT, TTS)
Crawler v& khi site di HTML

Agent web search trd JD rac

it ndi dung Lecturer IGc dau

Khong cé dit liéu train (BKT, LightGBM)
Bao mat sandbox

Tiéng Viét trong matching

9.2 Cau héi mé (chua chét)

Cach xur ly

Rubric c6 anchor - chdm 2 1an I8y trung binh - Lecturer spot-check
10%

Prompt ttr virng cho Whisper - phién am / giit nguyén tiéng Anh trong
cau TTS - turn-based trudc, realtime sau

Log usage_log - gigi han phién/ngay - Haiku 4.5 cho viéc ré - Batch
API cho gan nhan

Selector tap trung 1 file - alert khi s6 tin crawl = 0 - nguén @ ludn cé dé
demo

Whitelist domain - LLM cham "cé phai JD IT khéng" truéce khi luu
Seed tur GitHub quiz + LLM géan tag, Lecturer chi duyét

Dung thuat toan khéng can train: Elo, SM-2, cong thirc trong sé
Piston/Judge0 mac dinh tit network, giéi han CPU/RAM/thdi gian

Embedding bge-m3 - ESCO chi tiéng Anh, dich 1 1an bing LLM

Cau hoi Hién trang Can quyét
Mb hinh tién cho Doanh thu hién chi tir Recruiter. Lecturer cé | Mién phi (6 4n) - thu lao theo bai tAp dugc dung
Lecturer thu tién / chia doanh thu hay khéng: chua - chia % doanh thu Recruiter

chot



Cau hai

Phap ly crawl JD

Chi phi STT/TTS
tiéng Viét khi scale
D{r liéu cho "DPanh gia
real interview"

Hién trang

TopCV / ITviec c6 diéu khoan han ché crawl;
robots.txt chua ra

Groq free tier c6 han murc; edge-tts mién phi
nhung khéong SLA

Chua r6 candidate tu nhap hay Recruiter
nhan xét

Can quyét

Ra ToS + robots.txt - chi Iuu link + tdm tat, khong
sao chép nguyén van - hodc chi dling noi bd doé
an

Do phut/phién thuc té - ngudng chuyén sang
OpenAl / Google Cloud TTS tra phi

Chét khi 1am sau MVP

Phu luc - Giai thich nhanh cac céong nghé

Tén

BKT / IRT

Elo rating

SM-2/ FSRS
CAT

JudgeO / Piston
Firecracker

WebRTC / LiveKit /
Agora

VAD
STT/TTS

Whisper / PhoWhisper

edge-tts

OpenAl Realtime API /
Gemini Live

Tool use / Tool runner

Structured output

Crawlee

Playwright

Tavily / Brave Search API
/ SerpAPI

NER / GLiNER
Embedding

pgvector

La gi
M6 hinh xac suat doan hoc vién da "ndm" k§ ndng chua (BKT) va do dd khé cau hdi vs ning
lwc an (IRT). Can dir liéu 16n

Thuat toan xép hang c& vua. Hoc vién thing cau hoi khé — ability ting, cau héi bj thing
nhiéu — difficulty giam

Thuat toan 1&n lich 6n tap ngat quang cla Anki

Computerized Adaptive Testing: chon cau tiép theo dura trén nang luc uwéc luong hién tai
Dich vu nhan code + input, chay trong container cé lap, tra stdout/stderr

MicroVM clia AWS Lambda. Can KVM, qua ndng cho dé an

Truyén audio/video 2 chiéu do tré thap. LiveKit ma nguén mé, Agora tra phi

Phat hién ltic ngudi dung bat dau / ngirng néi dé biét khi nao Al duoc tra I
Giong ndi — van ban / van ban — giong noi

Whisper: model STT da ngdn ngir ctia OpenAl. PhoWhisper: VinAl fine-tune Whisper trén dir
liéu tiéng Viét, t6t hon vé&i giong viing mién, ma nguén mé

Thu vién Python goi giong doc clia Microsoft Edge, mién phi, c6 giong vi-VN HoaiMy /
NamMinh

1 APl nhan audio tra audio, goi s8n VAD + STT + LLM + TTS

Claude goi ham do minh dinh nghia (tool), nhan két qua, goi tiép. Tool runner 1& helper trong
Anthropic SDK tu chay vong lap nay

Ep LLM tra JSON dting schema, khéng phai parse text

Framework crawler clia Apify (Node / Python), cé san queue, retry, proxy, chéng tring; dung
Playwright bén du&i

Piéu khién trinh duyét headless, 1y duoc trang render bang JS

API tim ki€ém web tra JSON cho agent. Tavily 1am riéng cho LLM, tra ndi dung da lam sach;
Brave / SerpAPI tra két qua tim kiém tho

Nhan dién thurc thé trong van ban (tén ki ndng, s6 ndm). GLINER lam duoc khéng can train
Bién van ban thanh vector s6 dé so do giéng nhau

Extension Postgres Iuu vector + tim kiém cosine. Khong can DB riéng



Tén

Milvus / Qdrant
LightGBM / CatBoost
ESCO / O*NET
Supabase

Celery

La gi

Vector DB chuyén dung cho hang triéu vector

M6 hinh cay quyét dinh dé xép hang, can dir liéu cé nhan
Tir dién k§ ndng — nghé nghiép chuan cla EU / M§
Postgres hosted kém Auth, Storage, Realtime, co free tier

Hang doi tac vu nén cho Python, cé lich chay (beat)



