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CAm nang Ky thid t AT

z&;‘én Q;’z

"Xy dung cdc hé thing Al thing minh, dang tin cdy vd sén sang trién khal."

(D Al Engineering la gi?

@ La trinh Al Engineer (2026)

Al Engineering la hoat dong xdy dung, trien khai va van
hanh cdc ng dung duoc ho tro bai Al trong the gisi thuc.

NG ket hop MG hinh AI/ML + Ky thudt Phan mém + Ky
thuat Di litu de tao ra cdc hé thang cd kha ndng mé
réng va dang tin cay.

7 Mye tiéw: Mang lii gid tri cho nguii ding bing Al mit cdch

an toan, higu qud va cd dgo duc.

o Y B NS

Hoc Python that vimg

Giol Cau trdc di lieu & Giai thuat
Todn cho ML (Dai s6 tuyen tinh, XS, TK)

1
Eat daw
tir déy

Nen tang ML & Deep Learning

LLM, Prompting & RAG

Xay dung du dn Al & Trien khai
Thigt k& hé théng cho tng dung Al

(® Al vs ML vs Deep Learning vs Generative Al

!
Trir thénh
Pro

i B il |

Al ML (Machine

Linh we rong ve vige lam Learmng)
S Tdp con cla Al
thang minh.

-~

Deep Learning

Tap con cua ML.
Ding Mang no-ron nhigy
lop d& hoc cdc mau tir dir

i i o — Mdy hoc tir dir liéw va tw |7 Lty =
Gom lugt &, tim kigm, cdi thitn md khong cln lap ligu lon. thanh.
logic, ML, Robotics, NLP,... Erinh-tidng minh. @ E
‘
=

Generative Al

Tap con cua Deep Learning.
Mé hinh tge ndi dung mai
nhu vén ban, anh, md, dm

@ LLM gidi thich don gitn

guan)

LLM (Mé hinh Ngén ngix Lon) la mdt loai mé hinh nén

®) Al Engineering Stack (Téng

tang dugc hudn luyen trén luong van ban khong 16 de higu | ms hinh Open#l, Llama, Mistral, Claude
va tao ra van ban gidng con ngudi,
Frameworks | LangChain, Llamalndex, LangGraph
D Jisu Tién hudn luyen Toek ik D ligu Pinecone, Weaviate, Chroma, FAISS
} .. || (Dv dodn token (-] -
vdn ban khang s K€ tigp) (Tay chon) Ha ting AWS, GCP, Azure, Vercel, Hugging Face
i Cong cy Python, FastAPl, Docker, Git, Kubernetes
(GPT-4, Claude, = LangSmith, Weights & Biases,
Observability
Llama,...) Prometheus
Frontend Next.js, React, Streamlit, Gradio

e T

i Kinh nghigm phéng vin M Sai lém thuwmg gip
Tap trung vdo nén ting +
thiet ke he thong + dy dn
thue té

« Chi hoc prompting
- Bo gua DSA & Thigt ké he
thong

v Thye hénh tét
« Xdy tr don gidn — phic top
. Higu cdch van hénh

2 Ghi nhe

Al Engineering la 20% mo
hinh + 80% ky thuat.
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@ _Léeh (UM hoa t dO ng

Al

LLM (Mé hinh Ngén ngix Lom) dugc hudn luyen trén luong van ban khang l6 de du dodn token Ié tiép.

). ¥ tung co ban

Ban dua vdo mét doan vin ban (prompt) — Mé hinh doc
nd = hieu mau hinh — du dodn token cd kha ndng cao
nhat tiep theo — lgp lai budc ndy lién tuc.

3. Token

Vdn ban dugc chia nhé thanh cdc manh goi la token.

Vi dy: "Hello Al"

omo

S. Context Window (Cira s8 ngix
canh)

2. Quy trinh xit ly

o Token hda S
vao 6 hin
(Tdch théinh 1= =
(Prompt) ) (Transformer)
cdc token)
Du dodn
Token ke tiep

VI dy:
Prompt: "Al is going to"
Token dy dodn: change

Tao phan hdi

4. Embedding

Mbsi token dugc chuyén thanh mat vector (ddy sé) dai
dign cho § nghia cia né.

Vi du:
"Hello" = [ 0.12, -0.31, 0.35, ... ]

6. Transformer (Ndi don gitn)

Transformer dung co ché attention dé tap trung vdo cdc

LLM nhin vio mét s5 token gan nhdt (context window)
de hieu y nghia va du dodn token tigp theo.

QoG

T Mé hinh du dodn token ki
Window

e tiep - vang bén duti ld Context

token guan trong trong ngix canh va du dodn token ké
tiep.
e

Al

: Attention "

is Dy dodn

2| (Tap trung vio |—=
going

to

|

Token ké tiep

tir guan trong)

[ . Ditu cbt I6i: LLM vE co ban ld nhing b mdy du dodn tir tigp theo cuc ky gidi, duoc hudn luyén trén mbt luong dir ligu khong I6. ]
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G) _Prompt Engineering

rom
LLM

Prompt Engineering la nghé thuat viet hudng dan tot hon de nhan duge két qua tot hon tir LLM.

l. Prompt la gi?

Prompt la noi dung dau vao hoéc hutng dan md ta dua
cho LLM.

Prompt tot = Két qua tdt hon, chinh xdc va huu ich.

Prompt téi = Ket qua gdy nham lan, sai hodc khong day
du,

3. Nguyén téc viét Prompt tét

=]

R6 rang va cu the

Cung cdp ngx canh

Yéu cau dinh dang dau ra mong mudn

Chia nhé nhigm vy phicc tap thanh ting budc

& B B B

Dang vi du néu can
Lap lai va cai thien prompt

N

g T o Em wm Em Em Em Em Em Em EE EN EE EN R EN o N W o EE W ER WE MR mE Em N o o mm mm wm Em

Prompt téi X
Giti thich vé Al

T o Em mm Em Em Em o o o Em Em EE O N EE EE EE EE N O EN Em Em G G Em EE EE O Em Em Em Em Em

______________________________________

Prompt tét v
Gidi thich Tri tué Nhdn tao bing ngdn ngix down gian cho ngudi
mbi bt ddu, trong S gach dau dong.

S. Vidy - T toi dén tét

-

X Prompt tii
Vigt vé JavaScript.

L.

v Prompt tit
Ban ld gido vién JavaScript. Hay gidi thich JavaSeript bing
ngdn nglr don gitn cho ngudi mai bat diu trong S gach diu

dong, kém vi du.

L

N

y, L™

2. Cdc kieu Prompting

- 2ero-shot — Mo hinh lam nhigm va ma khong can vi
du.
VD: Dich sang tigng Vigt: "Good morning"

« One-shot — Md hinh duvc cho mot vi du.
@242 =4 @ 3+3=7

« Few-shot — Md hinh duoc cho vai vi du.
®: Thi do An D3? A: New Delhi.
®: Thi do Phdp? A: Paris.

+ Chain of Thought (CoT) — Mé hinh suy nghi ting
budc.
"Héy suy nghi timg busc.” @: Néu 3x+2=1, x bing bao rhiéu?

4. Mau Prompt

~

6. K§ thugt nang cao

1® Role Prompting (ddng vai)

o Structured Output (dau ra cd cdu tric)

o Self Consistency

® Prompt Chaining (chudi prompt)

o ReAct (Reason + Act)

® Quardrails & Constraints (gici han & réng budc)

ermpf]l[.’.LM].L[bﬁu m]

J Tinh chinh & Lip fai

i Kinh nghigm phbng vin

Nhé tuyén dung cd the héi: cde kij thuit
prompting, cdch cii thign ddu ra khang on
dinh.

LW & N

M Sai lim thubmg glp

X Prompt mo hd vé khing ré ring.

T

‘G° Meo whanh
Ludn cho mé hinh bigt dinh dang diu ra

mong mudn.
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@M"g! @A’t t&“a ﬂb’hg s;’lh QA " © =3 He thﬁﬂg —
Cau hdi RAG
dﬂ'_ta) &

RAG két hop sic manh cia LLM v&i kien thic bén ngoadi dé dua ra cdu tra I5i chinh xdc, cép nhat va dang tin cay
hon,

Tra o

). Cdch RAG hogt dong (Téng guan)

|. Cau hoi 2. Truy xudt 3. Tang cuing 4. Sinh ndi dung S. Tra loi

ngudi ding Tim thang tin lién Thém ngix canh LLM tgo cdu tra Céu tra loi dge
Ngudi ding hai = guan tir kho kign s truy xuat duoc = loi ding ca cau = hién thi cho

digu gi do. thiac (Vector DB). vdo prompt. héi + ngir canh. ngudi ding.

2. Quy trinh RAG (Chi tiét) 3. Thanh phén chinh
Cau hoi ngwi ding FE‘:” o Embedding Model — Chuyén vin ban thanh vector.

l- I}aﬁé] “ e Vector Database — Luu trir va tim kiém embedding.
I. Embedding (Céu hoi) ® Retriever = Tim cdc doan lién guan nhat.
L ]
L ]

l = Top-k Context (Chunks) — Théng tin digc truy xudt.

3. T il Vicsor (Vectar bB) tai liew LLM — Sinh ra céu tra I&i cudi cang.

lign guan

g 4. Vi sao ding RAG?

3. Xay dung Prompt (Céu hdi + Ngit canh)

b Giam do gidc Challucination)
G. LLM (Sinh céu tra loi) Dang du ligu thuc t& / cing ty / linh vuc
48 Cau tra l&i cap nhat

Db chinh xdc tot hon
Hoat dong md khong can fine-tuning

S. Cdu tra 187 cudi (cho ngudi ding)

S. Vidy 6. Luu § guan trong

Q: I0T 13 917 o Chia tai lieu thanh cdc doan nho (chunk).
o Chunking tét = Truy xuat tat how.
( \® Luu embedding, khiong luu van ban thé.
Mgt 2tk Conny rnil ‘ ® Ding top-k két gua Ckhdng ding todn bs tai lieu,).
FWT (ISON Web Token) lé cdeh nhé gon dé truyén tai théng o Chi thém ngix canh hiu ich vo prompt.
; s 801008 RN 2 S J® Git kich thuse prompt trong gici han token.

Prompt cho LLM:

Cau hoi: JWT la gi?

Ngit cnh: JWT (ISON Web Token) ld cdch nhd gon de...
Tra loi bing ngin ngix don gian.

Cdu tré 1 cha LLM:

JWT (ISON Web Token) ld mit token nhd gon ding dé truyen
thi thing tin an todn gita cdc bén. N thumg duge ding dé
xdc thyc.

i Kinh nghigm phing vin A Sai lém thumg gip A Meo hay

RAG gitp LLM tra Joi chinh xdc hon bing | Chunking kém, truy xudt du thia, bd gua Ludn ddnh gid chat luowg truy xudt trude

dit ligu thue té, han ché bia dit thiong tin. | giti han token. khi t8i w prompt.

L & Ny Ny
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O ALAGENT

Al Agent ld he théng duge van hanh bai LLM,

l. Al Agent la gi?

Mat Al Agent cd the:

® Higu muc tiéu
® Chia nhé thanh timg bubc

® Sir dung cong cu / AP /[ dix ligu
® Hoc tir ket gua
® Dua ra dau ra cudi cing

Nouii
ding

&
Muc tidu [ Nhigm w —
; Al Agent |—
Tools/Data/APls

« Két gud

F 1

cd the suy nghi, lap k& hoach va hdnh dong dé dat duoc muc tiéu.

2. Kién tric Agent (Pom gian)

) B nhe LLM
Dau vao = .
. (Ngan/Dédi || (Bs mdy |—
ngudi ding
han) suy luan)

Cong cy
(API, DB,

Tim kigm, Code)

v ¥ tumg c8t 16i:

Agent = LLM + Bd nhd + Cong cu + Lip k& hoach

T «

Jd?uaﬂ sat (Két gua / Phan hii)

3. Vong lip Agent (Cdch hogt ding) 4. Néing luc chinh

b Tl B

Nhan muc tiéu / nhigm w tix ngusi ding.
Hieu va lap k& hoach cho bubc tiép theo.
Dang cong cu hodc truy xuat di ligu neu can.

Quan sdat két qua.

Lap lai cho den khi dat muc tiéu.

S. Cong cy Agent co thé dang

o Tim kiem (Web [ Kho tri thic)

Hiew muc tiéu

* & & & & 9+ @

Lap k& hoach & Suy luan
Goi cong cu / ham (Tool/Function Calling)
B nhe (Ngn han + Déi han)

Xie Iy 16/ & Ty sta sai
Hoc tix phan hdi

Thue thi nhigu buic

Héanh dang

& Ket qua

.~ Agent tit duoc ddnh gid bang kha ndng hodn thdanh nhigm w

thuc te.

6. Cdc loai Agent

Reactive Agent — Phan hadi truc tiép dau vdo

o AP| (Thoi tigt, Ban dé, Tai chinh,...) Deliberative Agent = Lap ké hoach trubc khi hanh
® Code Interpreter (Python, SQL,...) dong
® Vector DB (cho RAG) Learning Agent — Cai thien theo thai gian
® Email / Slack / Notion / Sheets Multi-Agent System — Nhigu agent phéi hop cing
® Ham tiy chinh (Custom Functions) nhau
E Vi dy: E
| Search: Serper, Tavily :
: Vector DBE: Pinecone, Weaviate, Qdrant :
E Code: Python REPL :
| APIs: Stripe, Twilio, Openleather |
- 4 -
7. Vi dy - Agent Lap k€ hoach Du lich
Nguii ding: Agent: Hieu Agent ding : — ’
Lén ke hoach mwuc tiu & chia cong oy Agent lap lich Agent dua kE
chuyén di 3 ngdy |- nhe buoe (dia —| - Tim dia diem || trinh & teo ki |—| hoach cudi cho
toi Manali diem, chd s, « Kigm tra thei tigt hoach cudi cimg ngudi ding
vdo thdng 12 thai tiét, ngan sdch) » Tim khdch san
i Kinh nghigm phing vin Sai lém thuimg gip v Thye hanh tét * Ghi nhé

Higu ving lip Agent va cdch

goi cdng cu.

Khdng xt l§ vong lap vé han.

Giai han sb butic &
hdnh dong.

log timg

Agent manh nhi cdng cu tit,
khing chi nhy LLM gidi.
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(@) _AL Engineering Stack

Cdc cdng nghé va cong cu cdt 10i dang de xay dung, trien khai va ma rng

img dung Al

l. Nha cung cdp mé hinh

Anthropic (Claude 3)
Google (Gemini 1.5)
Meta (Llama 3)
Mistral Al

Cohere

* & & & & @

OpenAl (GPT-40, GPT-4, GPT-3.5)

— Cung cip LLM qua API hoiic mé hinh tu hwu trir (self-hosted)

3. Téng Dt ligu

Dir ligu /
et [ Al Stack ]—)[ Ung dung Al ]

Kign thic

2. Framework & Thu vién

LangChain — Xdy mg dung LLM de dang
LangGraph — Xdy agent Al c¢d trang thdi
Llamalndex — Ket ndi LLM vai di lisu

Hugging Face

— Mé hinh, dix liéu, cong cu

OpenAl SDK

— SDK chinh thic cia OpenAl

LitelLLM

— AP| thong nhat che 100+ LLM

4. Hosting & Suy lugn mé hinh

S. Cong ey & Tich hop

Vector DB = Pinecone, Weaviate, Qdrant, Milvus TR — AWS (Bedrock, SageMaker), GCP
ou
Vertex Al), A Al
Database = PostgreSQL, MongoDBE, MyS®QL Cerian AU /e
Inf
Storage — 53, GCS, Azure Blob SRRLER = vLLM, TG!, Ollama
Server
Xir Iy dir ligu — Pandas, NumPy, Spark
Container — Docker, Kubernetes
ETL / Ingestion | — Airbyte, Prefect, Dagster
Toi wu md '
= Quantization, ONNX, TensorRT
hinh

6. Observability & dadnh gid

API — Stripe, Twilio, Maps, Weather Gidm sdt — LangSmith, Prometheus, Grafana
Giao tiep = Slack, Email, Discord Logging — Logfire, ELK Stack

Néng sudt = Notion, Google Sheets, Airtable Danh gid — Ragas, DeepEval, Trulens

Tim kiem = Tavily, Serper, Brave Search Tracing — OpenTelemetry, LangSmith

Thue thi code = Python REPL, Sandbox Guardrails — Rebuff, NeMo Guardrails

7. Cong cu phat trien & Hq ting

8. Kién tric mg dung Al dien hinh

wid hinh.

Al Engineering khing chi ld vé

X Dawng sai mé hinh cho
nhigm w
X Bb gua chit lugng di ligu

o N

Bit ddu dun gian, do himg két
qua, roi lap lai.

Version Control = Git, GitHub ( Frontend Backend
s ey ]_’ (React/Nextjs) || CAPI/FastaPI)

cl/cd > GitHub Actions, CircleC| \ eEnn i

la€ = Terraform, Pulumi LLM
(Model)

Secrets - AWS Secrets Manager, Vault

Méi trubng dev — VS Code, Cursor, Docker Gbservab::h‘ty Cong cu /! API Ve:':tar DB
(LangSmith) (Pinecone)

i Dilu ¢t 16i M Sai ldm thuwmg gdp ‘@ Meo hay 2 Ghi nhé

Ung dung Al tt = Dir ligu tot
+ Stack phia hop.
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() _Fine-Tuning ve RAG

). Fine-Tuning (Tinh chinh)

® Huan luyen mo hinh trén di ligu riéng cia ban.
® Mé hinh hoc kien thic mai,

® Phi hop hon cho giong vdn, phong cach, chuyén mon

nganh.

e Ton kém va mit nhiéu thi gian.
® Can GPU de huan luyén,
o Kign thic cd dinh sau khi huan luyén.

2. RAG (Truy xudt tang cudmg sinh)

Truy xuat thong tin lién guan tix nguén bén ngodi.
LLM dang thong tin dé de tao cdu tra lai.

Kign thic luon cap nhit.

Khong can huan luyén.

De trién khai va ré hon.

Phu thuéc vdo chat hong truy xudt.

e & @& © o @

L

. Khi nédo ding cdi ndo?

Fine-Tuning — Khi ban cdn hdnh vi tay chinh, giong vdn holic chuyén man theo linh we cu the.

RAG — Khi ban cin thing tin thii gian thye, cip nhit vé cd tinh xdec thye.

r

3. LoRA (Low-Rank Adaptation)

® Ky thudt fine-tuning tiet kiem tham sb.
® Thém cdc ma tran nhé cd thé hudn luyin (adapter).

® Giam bd nhe GPU va chi phi huan luyén.

® Hogt dong rat tot véi mé hinh lon.

Mé hinh
dé huan luyen |—
(Weights)

& - -

\ (€O the hun luyen)

L)

| Mé hinh d&

Adapters —

Fine-tune

4

L Chi adapter dugc hun luyén, méd hinh goc git nguyén (ding

béng).

4. PEFT (Fine-tuning tiét kiem tham
s6)

® Nhom ky thuat gidp fine-tune LLM hiéu gua.

® Bao gom LoRA, Prefix-Tuning, Prompt-Tuning,
Adapter,...

e |t tinh todn, it bs nhe, huin luyén nhanh hon.

® Ly tudng cho mdi trudmg production.

S. Quantization (Lumg ti héa)

o Giam kich thusc mé hinh bang cdch ding do chinh
xdc thap hon (VD: 8-bit, 4-bit).

ot bs nhe hon, suy luan nhanh hon, trien khai ré hon,

* Vidu GPT®, AW®, QLoRA, GGUF.

6. Model Serving (Phyc wy mé hinh) 8. Kién thac co ban vé GPU

® Trien khai mé hinh de phuc w dy dodn.
® Lua chon: vLLM (thdng long cao), TensorRT-LLM
(toi wu NVIDIA), FastAPI + Uvicorn, SageMaker/Vertex ® Can bict: VRAM, CUDA Cores, Tensor Cores (cho
AllAzure ML, Hugging Face Inference Endpoints.

Client OO ]

9. Chon diing huimg tigp can

® GPU = Graphics Processing Unit
® Dung cho tinh todn song song.

ML), Batch Size anh huong bé nhé, Mixed Precision
(FPI6, BFI6)

GPV VRAM
T4 16 GB
A10G 29 GB
LG 24 GB
A100 40 / 80 6B
H100 0 GEB

Nhigw VRAM haw — mé hinh lon how & batch size lon hon

10. dieu cét 1o

Hieu the manh cia ting ki thuat.

RAG + Di lieu tot = Ket qua manh mg.
LoRA/PEFT = Fine-tune thong minh hon, khong cuc
nhoc hon.

Quantization = Trien khai mé hinh higu qua.

Truing hop Cdch tdt nhit Vi sao?
Hanh vilgiong vén to Hoe diin
s o Fine-Tuning/LoRA . "
chinh mau hinh
Kign thic ctp nhat RAG Ludn moi
P Hudn luyén
Han ché téi nguyén LoRA/PEFT s
higu gua
_ e Nhanh &
Suy lutn production Quantization+vlLM |
re hon

Diung cong cu + Dung cdch tiep can = Al san sang
production.

tuning.

i Kinh nghiém phéng vin
So sdnh chi phi, tée db, db

chinh xdc gia RAG vd Fine-

nguoe lai.

M Sai lam thuimg gdp
Fine-tune khi RAG la du, hodc

‘S Meo hay

A Ghi nhé
KEt hop cd hai khi cin thit. Khéng cd giti phap néo lé duy

nhat pha hop moi trung hop.




O OO0 OO O O0OO0OO0OO0OO0OO0OO0OO0OO0OO0O0o0OOo

@) _ThBt ke HE thO ng AL (G civs Poition)

Thiét k€ cdc hé thing Al cd kha ndng mb ring, ddng tin cdy va sdn sang diwa vdo production.

. Myc tiéu thiét ké

Dy tre thap

Tinh san sang cao

Kha ndng mé rong

Toi uu chi phi

Cau tra I&i chinh xdc

An toan & Bao mat

C6 thé guan sdt (Observable)

3. Thanh phian chinh

l. Tién xtt I = Lam sach, chia nhs,
embedding

Vector Store = Luu embedding
LLM — Sinh cau tra l&i

Guardrails = An todn & giti han

P by R N e

6. Cdc ting Cache

2. Kién tric tong gquan

4. Chién luye mé rong

Dang caching (cau héi thuimg
9%p)

X Iy bat déng bo cho tdc wu dai
Dinh tuyen mé hinh (nhe — lon)

Caching — Giam chi phi & do tre Gop yéu ciu (Batch reguests)

Mé rong theo chiéu ngang

Monitoring — Theo déi & cai thign [ Dang mé hinh luong ti hda/nhé

hon
CDN cho tai nguyén tinh

7. Guardrails & Bao mit

Ung dung Al

Orchestrator Phan hdi

Web / . Cache )
—|>| (LangChain/ || (Streaming,

Mobile (Redis)

LangGraph) JSON)

API [ Prompt | Vector DB LLM

Backend | Manager | (Pinecone) | (GPT/Llama)
Cong cu
(APIs)

S. Toi ww do tre

® — Phan hdi dang streaming

® — Giir ngix canh nhé gon

® — Dang md hinh nhanh cho céu
hai don gian

® — Tinh trusc embedding

® — Cache cdu tra It thuing gép

—= Thuc thi cong cu song song

L ]

- Mye tiéw: Phan hdi dudi | gidy de trai

nghigm nguti ding tot hon.

8. Observability

Caching cd the giam S0-80% chi phi
trong (mg dung Al

App Cache (In-memory) — Embedding
Cache (Tdi sir dung vector) = Response
Cache (Céu héi thumg gap)

Kigm tra dau vao

Chang prompt injection

Kiem duyét ndi dung

Phat hién [ che Pl

Giti han téc do (Rate limiting)
Kiem sodt & ghi log truy cép

9. Mau thiet ké phd bién 10. Dy dn thyc té

® Hé thong dua trén RAG (Téi ligu,
FAQ)

Nen tang Al da ngudi thué
Al streaming thai gian thuc
Tro I Al (cdng cu ndi bs)
Phéan tich du ligu véi LLM

* & @& @ »

He theng Agent Al (Tyu dong hda)

Chatbot tri thic cong ty

Sang loc hé so tng vién

Tro l§j review code

Cham sdc khdch hang bang Al
Tdm tét bién ban hop

Tro Iy nghién ciu

Q Theo doi do tre

Q Gidm sdt o/

Q Log prompt & phan héi

Q Do luong token ding

Q A/B test két qua md hinh

Q Dang LangSmith, Prometheus

* & & & & 9

N. Checklist thiét ké

Xdc dinh ro use case

Ding md hinh & cdch tigp can
Lén k& hoach wmé rong

Da trien khai caching

Dd thém guardrails

Co gidm sdt

Dd téi wu chi phf
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ir Top S0 cau hédi phéng vin Al Engineering

). Ki€n thac co ban LLM 2. RAG & Embedding

3. Agent & Cong cu

l. Mé hinh ngén ngix o la gi? l. RAG la ¢i?
2. LLM hoat dong nhu thé ndo? 2
3. Token la gi? Chdng duoc tao ra 3.

sao? 4.
4. Context window la gi? S.

S. Khdc biet gita LLM va ML truyén the nao?

thong? 6. Cosine similarity la 17
6. Co ché attention la gi? 7. Quy trinh truy xuat dien ra ra sao?7.
7. Kign trdc Transformer hoat dong ra8. Xi Ij do gidc Challucination) trong
sao? RAG the nao?
8. Positional encoding la ¢i? 9. Ddnh gid chat luong RAG ra sao?

9. Khdc biét gita md hinh decoder- 10.
only va encoder-decoder?
10. Temperature, top-k, top-p la gi?

4. Fine-Tuning & Mo

. RAG cai thign LLM nhu the ndo? 2.
Embedding hoat déng ra sao? 3

Vector database la gi? 4.
Ban chia nhd (chunk) tai litu nhu S.

Thdch thic trong RAG la gi? 9.

S. Thiét ké He thing

l. Al Agent la gi?

Tool calling la gi?

Function calling la gi?

MCP la gi?

Vong lap agent hoat dong ra sao?

6. Khdc biet gita single-agent va

multi-agent?

Agent ghi nhé théng tin nhu the

nao?

8. Lam sao ngdn vong lap vé han &

agent?

Ddnh gid higu nang agent ra sao?

10. Cdc use case thuc t& cia agent la
gi?

6. Thyc hanh & Khde

hinh }

l. Fine-tuning la ¢i?
2. LoRA la gi?
agent.

3. PEFT la gi?
4. Full fine-tuning vs LoRA?
S. Quantization la gi? o
6. Khdc biét gita luong tix hda 8-bit 2

va 4-bit? 7
7. Khi ndo ding fine-tuning thay vi 2

RAG? 9

E. Overfitting trong LLM la gi?
9. Ddnh gid mé hinh nhu the nao?
10. Cdc chi s6 danh gid LLM la gi?

ndo?

. Thiét k& mdt hé thong RAG.
2. Thiet k& mat chatbot Al.
3. Thiet k& mdt hé théng multi-

4. Thiet ké hé thong héi-ddp tai liéu. S.
S. Xu ly traffic len cho LLM APl ra 6.

Luu lich st héi thoai nhu the ndo? 8.
Stream phan héi ra sao?

Xir Iy 1o/ va retry the ndo? 9.
Dam bdo bao mit prompt ra sao? 10.
10. Giam chi phi production nhu the

l. X lg do gidc nhu the ndo?

2. Gidm sdt (ng dung LLM ra sao?
3. Prompt injection la gi?

4. Bao mat wng dung Al ra sao?
Kiem thi dau ra LLM theé néo?
Quan 1y phién ban prompt ra sao?
7. Guardrails la gi?

Log va debug ng dung LLM ra
sao?

Cde han che thuong gdp cla LLM?
Tuong lai cia Al Engineering?

v Thye hanh tét trong Production

® Ludn kiem tra & lam sach dau vdo ngudi ding.

® Dang gquardrails & loc dau ra.

® Cache kit qua thutmg gdp.

® Gidm sdt do tre, 16/ & luong token ding.

® Ding streaming dé UX tét hon.

o Quan I§ phién ban prompt.

® Ddnh gid mé hinh lién tuc.

® (6 mé hinh du phong (fallback).

® Ghi log moi thir. Rat hiw ich!

® Toi wu chi phi (batching, caching, chon mé hinh).

W

r .

X Sai lam thumg gtp

® Ding sai mo hinh cho nhigm w.

® Prompt qud ddi, khdng nén.

® Bb gua giti han context window.

® Khong ddnh gid dau ra.

® Chi dua vao mé hinh (khéng cd guardrails).
® Chunking kém trong RAG.

® Khing cache embedding hay ket gua.

® L§ secrets trong prompt/code.

* Khing gidm sdt khi lén production.

® Cho rang LLM chinh xdc 100%.

9. Dy dn Al thyc té

Tro Iy hoi-ddp tai ligu - Tai tai ligu va dat céu hdi.
Chatbot dua trén RAG - Tro Iy tri thic cing ty.
Sang loc hd so tmg vién - Trich xudt & xep hang CV.
Tdm tat bién ban hop - Chuyén i & tdm tét cudc
hop.

* & & @

7= Meo phdng vin
Khi tra I

Suy nghi thanh tieng
Giai thich sw danh ddi (trade-off)
Bit déu ti gde nhin tong guan
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@ O trink AL cho Ky s

Ly trinh timg bubc d€ di tx Ngudi hoc té mé den Al Engineer ! ®

l. Nen tang 2. Machine 3. Deep 4. LLM & S. Xay & 6. Ma rong
—}
5] Learning 4 Learning B GenAl Trign khai 3% & Phdt trign 1<
® Todn (Dai s6 tuyén tinh, Xdc sudt) ® Supervised Learning ® Mang no-ron
® Python ® Unsupervised Learning ® CNN, RNN
e Cau trdc di ligu ® Ddnh gid mé hinh ® Transformer
® Thong ké co ban e Scikit-learn ® PyTorch/TensorFlow
® Prompt Engineering ® APl & Services ® Thiet ke hé thong
* RAG ® Docker ® MLOps
o Fine-Tuning ® FastAPI/Flask ® Gidm sdt
® LangChain/Llamalndex e Trién khai (Cloud) e Hoc lién tuc
[ Tr Kién tri + Luyén tdp + Dy dn = Thdnh thao @ ]

). Todn hoc cin ném vimg 2. Thu viégn Python cdt 16i

y Nhom Thu vign
S Lo . S8 hoc NumPy

® Dqi 58 tuyén tinh (Vector, Ma tran, Eigenvalue)

e Giai tich (Pao ham, Gradient) Xt Ig dix ligu Pandas

o Xdc sudt (Phdn phédi, Dinh I§ Bayes)

® Thong ké (Trung binh, Phuong sai, Kiem dinh gia Matpintify, Seabom, Rlolly

True quan hda

thuyét) Machine Learning | Scikit-learn
Deep Learning PyTorch/TensorFlow
NLP/LLM Transformers, LangChain, Llamalndex
3. By k§ ndng Al Engineer 4. Y tubmg dy dn (Xay. Trién khai.

Hoc.)

=]

Ky ndng lap trinh vimg

]

Khdi nigm ML/DL

X Iy & phéan tich di ligu

Hun luyén & danh gid mé hinh
Kien thic LLM & GenAl

APl & Trien khai

Tu duy hé théng & giai quyét van deé
Glao tiep & viet tai ligu

Tro ly Al cd nhan ding LLM + RAG
Chatbot hoi-ddp PDF/Tai ligu

Sang loc hé so (mg vién bing Al

Tdm tat bién ban hop

LangChain Agent tim kiem web

He théng Multi-Agent phén tich cé phiéu

8 [ S I S I CN N
Mmook | B e

=]

S. L trinh hoc duge dé xuidt 6. Tai nguyén him ich

BGt dau tir co ban. Xdy nén tang vimg ® Khoa hoc — Coursera, fast.ai, Deeplearning.Al

k- thoe chie. ® Tai ligu — PyTorch, TensorFlow, Hugging Face
® Luyén t@p — LeetCode, Kaggle, Papers with Code

= ASH Gidi bai tap, lam Kaggle, xéy du dn nhe. |® €Ong dong — Reddit (r/MachineLearning), Discord, X
Ly ® Ban tin — The Batch, Import Al, Latent Space
R Xdy dwng | Xdy dy dn end-to-end. Dimg chi lam theo. |* Sdch — Hands-On ML, Deep Learning with Python
- Trien

Dua mé hinh ra thuc té.
khai
iz Phat Hoc chi de nang cao. Khéng ngling cai
trien thign.

e Gh.; "h'ﬁ'
"Al khdng phai d& thay the Ky

v Thyc hanh it X Sai ldm thumg gdp ‘@ Meo hay

- Bat ddu nho, nghi lim. * Hoc ma khing xdy dung. + Doc bdi nghién clu.

« Higu trude khi trien khai.
- Viet code sach & module
hda.

« Copy-paste ma khong hidu.
« Bb qua chat luong dit ligw.

« Xéy dung cong khai.

» Ddng gdp ma nguin mé.

su, ma ld dé trao quyén cho
Ky su




