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Cac giai doan phat trién chinh cua Al

Cac budc ngoat trong phat trién Al

AlexNet: Phat sung khdi dau cua Deep Learning
VGG va ResNet: Caitién sau sura dgdicua AlexNet
Transformer: Dong cd phan luc cua Al

LLM - M6 hinhNgén ngtt I8n

LMM - MO hinh BPa phuong thuc Idn

Al Agent - Al Platform







Tom tat cac giai doan chinh

STT | Giaidoan Pac diém chinh
1 1950s Hinh thanh khai niém va Phép thd Turing
2 | 1956 -1974 HOi nghi Dartmouth - Khdi dau chinh thic & Thdi ky hoang kim #1

3 | 1970s -1980s Cac "Mua doéng Al" do thiéu kinh phiva cong nghé

4 1990s - 2010s Machine Learning va chién thang cd vua

5 2012 - Nay Deep Learning, Big Data va Tritué nhan tao tao sinh (Generative Al)

Lich st Al khdng chila cdu chuyén vé céng nghé, ma 1a né luc clia con ngudi
trong viéc giai ma chinh tri thong minh ctia minh.



1. Thai ky “Thai nghen” (Trudc nam 1950)

Y tudng vé nhiing c& may biét suy nghi da t&n tai tU 1au trong triét hoc va van hoc. Tuy nhién,
budc ngoat khoa hoc thuc su déntl Alan Turing.

Sl o o T ke e

THE TURING TEST

Q What is your
y  favorite book?” |

A:“Llove reading Q8] B:“Pride and Prejudice
Pride and Prejudice.” is my favorite too.”

___WHO IS HUMAN? AORB? :

1950: Turing xuat ban baibao Phép thtt Turing (Turing Test)
“Computing Machinery and Intelligence” )
Ong dé xuat Phép thi Turing (Turing Test) dé danh gié

A 2 GNAL z r 2 ~ A 2 A . > o
Dua ra cau hoi: “May moc co the suy nghikhong tri théng minh ctia may tinh.



2. Sura ddi va Thai ky Hoang kim dau tién (1956 - 1974)

Cum tu “Tritué nhan tao” chinh thic dugc khai sinh.

1956: HOi nghi
Dartmouth

Hoi nghi Dartmouth diénra, quy tu
nhing bd 6c vidainhu John
McCarthy, Marvin Minsky. Bay dugc
coila cotmoc khaisinhranganh Al

Sulac quan

Céac nha khoa hoc lac quan cho rang may
moc sé co kha nanglam moiviéc cua
conngudichitrongvong 20 nam.

Cac chudng trinh
tien phong
Cac chudng trinh nhu ELIZA (chatbot

dau tién) hay may gidi toan hinh hoc
dédtaonéncdnsot.



3. Cac “Mua dong Al” do thiéu kinh phiva cong nghé

“Mua dong Al” 1an thir nhat Hé chuyén gia va Mlua dong
(1974 - 1980) thu hai (1980 - 1993)
Su lac quan qua muc dan dén that vong khicdng Hé chuyén gia (Expert Systems):

nghe thdi do khong dap ung dudc ky vong. Al hbi sinh thédng qua céc chudng trinh

mo phong ky nang ra quyét dinh clia cac

Hanché R “ ; St
, R o o chuyen gia con ngudi (nhu chan doany te).
o Suc manhxu ly cua may tinh qua yeu , ,
o BOonhddatdd Tuy nhién, cac hé thdng nay qua ton kéem
» Céc thuat toan chua dd sau dé duy triva khé cap nhat, dan dén
“Mua dong Al” 1an tha haivao
Hau qua cudinhing nam 80.
9

Chinh phtiva céc t6 chiic cat gidm ngan sach
nghién cuu, khién nganh Al rgivao trang thai
dong bang.



Al bat dau chuyén hudng ti viéc “day may quy tac” sang viéc "dé may tu hoc ti dit liéu".

1997: Siéu may tinh Deep Blue cua IBM Su xuat hién cua Big Data
Danh bainhavé dich cd vua thé gidi Garry Kasparov. Internet phat trién tao rangudn dit liéu khéng 16,

Daylamot cuhichtamly cucldn. 3 “thdc 3n” hoan hdo cho cac thuat toan hoc may.



Day la giai doan bung nd manh mé nhat nhd vao su phat trién ctia mang than kinh nhan tao
(Neural Networks) va chip do hoa (GPU) manh mé.

2012: AlexNet 2017: Transformer

AlexNet gianh chiénthang Ki€n trdc Transformer ra ddi, thay thé cac mo hinh xt ly
trong cudc thinhan dién hinh anh, tudn tu trudc dod, cho phép Al hiéu ngt cdnh toan cuc va
ma ra ky nguyén Deep Learning. huanluyéntrénd{liéu quy mo1dn —néntang clalLLMs.

-0 0 o

q .

2016: AlphaGo 2022 - Nay: Mo hinh ngon ngir I6n (LLM)
AlphaGo cua Google DeepMind danh Sura ddicuacac moé hinhngénngl1dn (LLM)
bailLee Sedol trong tro chgicd vay, nhu ChatGPT, Claude va cac cong cutao anh
mot cdt mbe cho thdy Al cd théxd ly nhu Midjourney, gitp Al trd nén phé biénva gan

cac baitoan co do phuc tap cuc cao. guivai moicanhan.






Tom lude su chuyén dich

Giaidoan | Cdché chinh Trong tam

SS khai Logic & Quy tac Giai quyét baitoan dé
Trunghan | Thongké & Machine Learning Nhan dién mau (Pattern)

Hién tai Deep Learning & Transformer Sang tao ndi dung (Generative)
Su that thu vi:

Ban cd biét rang Geoffrey Hinton (ngudi d&t nén mdng cho Deep Learning 8 budc 3)
da dudc trao giai Nobel Vat ly nam 2024 vinhiing dong gop nay khong?
Diéu dé cho thay Al da tré thanh mét phan khdng thé thi€u cia khoa hoc ca ban.



Dé hiéu rd tai sao Al lai bung nd nhu hién nay, ching ta can nhin vao nhitng cu hich (milestones) thay déi hoan
toan cudc chai. Néulich stt Al 1a mdt con dudng, thi day la nhiing “khdc cua” quan trong nhat:

PN
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Phép thu Turing (1950) -
Patra “Pinh nghia”

Trudc khi co may tinh hién dai, Alan
Turing da dat nén mong triét hoc. Thay
vi hdi “May tinh c6 linh hon khong?”,
dng hoi: “May tinh cé thé md phdng
hanh vi con ngudi dén muc khéng thé
phanbiét dugc khéng?”.

Y nghia: Chuyén trong tam ti ly thuyét
vién vong sang viéc kiém ching bang
thuc nghiém.

o

Hoi thao Dartmouth (1956) -
Khai sinh cai tén

Pay laldc thuat ngd “Artificial
Intelligence” chinh thic ra dai.

Budc ngoat: Nhiing b6 oc vi dai nhu
John McCarthy va Marvin Minsky tin
rang moi khia canh cla tri théng minh
déu cd thé dudc méd ta chinh xac dén
mudc may moc cd thé md phong dugc.
NoO bién Al tU sd thich ca nhan thanh
mot nganh khoa hoc thuc thu.

0

oo

Su troi day clia Mang Neural

va Lan truyén ngudc
(Backpropagation - 1986)

Trong mot thdi gian dai, Aldua tréncac

quy tac “Néu-Thi” ciing nhac (Logic).

Budc ngoat: Geoffrey Hintonva cac cong su

phé bién thuat toan Backpropagation.

Y nghia: Gilp cic mang than kinh nhan tao
“hoc” dudc ti 16i sai clia chinh minh. Day chinh
|a tién than clia Deep Learning ngay nay.



Hy

Deep Blue danh bai
Garry Kasparov
(1997) - Biéu tudng
sU'c manh

Lan dau tién mot nha vo
dich cd vua thé gidi bi
danh bai bdi may tinh
trong mot tran dau chinh
thuc.

Y nghia: Ching minh ring
vai suc manh tinh toan du
|I8n (Brute force), may tinh
cd thé vudt qua tritué con
Ngudi trong cac bai toan
logic phuc tap.

%

Cuodc cachmang
Deep Learning &
ImageNet (2012)

Pay la “vu nd Big
Bang”cua Al hién dai. Tai
cudc thi nhan dién hinh
anh ImageNet, md hinh
AlexNet (st dung GPU va
mang than kinh sau) da
nghién nat moi ddi tha.
Budc ngoat: Ching minh
rang Dt liéu I18n (Big Data)
+ Chip do hoa (GPU) +
Deep Learning la cong
thiic chién thang.

Bl
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AlphaGo va
“Nudc dithu 37”
(2016)

Cd3 vay phuc tap hon cd
vua gap ty ty lan, doi hoi
“tréc giac”. Khi AlphaGo
danh bai Lee Sedol, nd
khéng chi tinh toan ma
con dua ra nhiing nudc di
sang tao ma con ngudi
chua tung nghitdi.

Y nghia: Al bat dau thé
hien nhing kha nang
gidng nhu “sang tao” va
“chiénlugc” thay vi chitinh
toan thuan tdy.

thi

Kién truc Transformer
va ChatGPT
(2017 - 2022)

Nam 2017, Google cong bd bai
bao “Attentionis All You Need”,
gidithiéukién tric Transformer.

Budc ngoat: Transformer cho
phép Al hiéu ng{ canh cuc tét va
xU ly di liéu song song (nhanh
honrat nhiéu).

Hé qua: Dan dénsuraddicla
GPT (OpenAl), Claude
(Anthropic) va Gemini(Google).
Al gid day cd thé tro chuyén, 1ap
trinh va sang tac nhu mot céng
su thuc thu.






AlexNet: Phat sung khdi dau cua Deep Learning

Né&u ban coilich st Alla mdt cudc dua, thi AlexNet chinh [ phéat sing khdi du cho ky nguyén bung nd
cla Deep Learning (hoc sau) nhu chung ta thdy ngay nay.

Pudc gidi thiéuvao nam 2012 bai Alex Krizhevsky, llya Sutskever (hgudi sau nay dong sang lap
OpenAl) va Geoffrey Hinton, AlexNet da 1am rung chuyén céng déng khoa hoc may tinh tai cudc thi
nhan dién hinh anh ImageNet (ILSVRC 2012).
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Trudc nam 2012, cac phudng phap nhan dién hinh anh truyén théng dua trén cac thuat toan tha
cong (hand-crafted features) rat phic tap nhung hiéu qua thap.

15.3% 26.2%

Ty 1€ 16i clia AlexNet Ty lé 16i ciia cac phudng phap khac

Y nghia: Khoang cach 10% nay I8n dén mutic né chiing minh rang

Mang than kinh nhan tao (Neural Networks) da thuc su vugt troi.




AlexNet khong chila mot mang than kinh “sau” han binh thudng, nd gidi thiéu nhiing ki thuat ma

hién nay van la tiéu chuan vang:

SU dung GPU (Pan vixt ly do6 hoa)

AlexNet 1a mot trong nhitng mang dau tién tan dung
stic manh tinh toan ctia card do hoa (NVIDIA GTX
580) dé huan luyén. Thay vimat hang thang trén CPU,
nd chimat vaingay.

Ky thuat Dropout

Dé trénh viéc may “hoc vet” (overfitting), AlexNet
ngau nhién “tat” mdt s& ne-ron trong qué trinh huan
luyén, budc mang phai hoc nhiing dic trung téng
quat han.

Ham kich hoat ReLU (f(x)=max(0,x))

Thay vidung ham Sigmoid hay Tanh truyén théng,
RelLU gitp toc do hoditu (hoc)nhanh han gap 6 1an.

Kién trac 8 I6p

Gom 5 18p tich chap (Convolutional Layers)
va 3 18p két ndi day du (Fully Connected Layers).




AlexNet gidng nhu moét “chia khda” md ra canh cla cho tat ca nhiing gi chudng ta co bay gid:

What Are Neural Networks?

Sif Input Layer Hidden Layer(s) Output Layer /
Neurons & o NG N

. Activation
Connections

Functions

Flows Through
the Network

@
How Data @, <
@

-\
®

[4/\:. ' Learning /
iy Training Process

Hoi sinh Neural Networks

Sau nhiéu thap ky bi ghé lanh
(Mua dong Al), cac nha khoa
hoc dd x6 quay lai nghién clu
mang than kinh.

Su troi day cia NVIDIA

Can s6t Al bat dau khién nhu
cau vé GPU tang vot, bién
NVIDIA tu mot codng ty lam
card man hinh chgi game
thanh “ga khong 16” Al
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Tién than cua “moi tha”

Tu FacelD trén iPhone, xe tu
l4i Tesla dén kha nang nhan
dién hinh anh cua Gemini hay
ChatGPT déu cé “DNA” tu
nhing nguyéen ly ma AlexNet
da khang dinh.



Tom tat thong sé

T T 1,000 CATEGORIES

ATEAY iR - '
massS=s

T - SRS '*-V@e\-f/'lv%

. = >

- >0 >
o Resolution: 1024 x 1026 RSSO ST 2

* RGB

« High-DetailTexture : 00 IMAGES DATA CENTER
: L SeE——l

Tac gia: D{t liéu huan luyén: S6 lugng tham sé:
llya Sutskever, 1.2 triéu hinh anh Khoang 60 triéu
Geoffrey Hinton, do phan giai cao tham so

Alex Krizhevsky, thuoc 1,000 I8p khac nhau






Sau thanh congruc rd cua AlexNet vao
nam 2012, cdng déng Al nhan ra mot
chan ly: “Cang sau cang tot” (Deeper
is better). Tuy nhién, viéc lam cho
mang than kinh sdu han khong hé daon
gianvicacrao canvatlyvatoanhoc.

VGG va ResNet chinh |a hai budc nhay
vot k& tiép dé giai quyét bai toan “dd
sau” nay.

= " DEEP

IMAGES

TRAINING DATA

NEURAL NETWORK

. . . TRAINED MODEL .




Bang so sanh tom tat

bac diém AlexNet (2012) VGG16 (2014) ResNet152 (2015)
Soldp 8 16 152
, . Loa Padang = = Pong nhat (3 x 3) + Skip
Kich thudc bo loc (1 x11. 5x5.3x 3) bongnhat (3 x 3) Connection
Triét 1§ chinh St dung GPU & RelU Tarjg do sau bangfilter Su dupg dUOng tat” de
nho hoc sau cuc dai
> 1a (e ~3.57% (Vugdt ngudng
~ o - o .
Tyleloi (Top 5) 15.3% 7.3% clia con ngudi)

Tomlai

e AlexNet ching minh Deep Learning cé thé hoat déng tot

e VGG ching minh cautric mang dong nhat va sau sé hiéu qua hon

e ResNet chiing minh ching ta cé thé xay dung nhitng mang cuc sdu ma khéng lam héng dit liéu, md ra ky nguyén cho cac Al
nhan dién khuén mat va xe tu laihién nay



Dugc phét trién bdi nhdm Visual Geometry Group (Pai hoc Oxford), VGG (thudng 1a VGG16 hodc
VGG19) da thay ddi cach thiét ké cau trdc mang.

Caitién so vai AlexNet

Thay vidung cac bo loc (filter) kich thudc Idn va ldon xon Do sau
(nhu 11x11hay 5x5 3 AlexNet), VGG chist dung cac b Tang tu 8 13p (AlexNet)l1én16 - 19 I18p.

loc siéunho 3x3 xép chonglénnhau.

. . N 77 T
Tai sao lai hieu qua & Han ché

Viéc chong 318p 3x3 co vung nhin tuong dudng vdi 1
I8p 7x7 nhung lai co it tham s6 honva cé nhiéu ham
kich hoat phituyén tinh han, giip mang hoc dugc cac
dac trung phuc tap han.

VGGrat “nang”. Do cd nhiéuldp két ndi
day du (Fully Connectedlayers) 3 cudi,
no co t38ihon 138 triéu tham so, khién
viéc tinh toanrat ton bo nhd.



Khi cac nha khoa hoc ¢& gang lam mang sadu hon VGG (vidu 30, 50 I18p), ho gdp phai hién tudng
Tiéu bién dao ham (Vanishing Gradient): Cang di sau, thdng tin dé hoc cang bi “loang” dan va
bién mat, khi€n mang khéng thé hdi tu.

Microsoft Research da gidi quyét diéu nay bang ResNet (Residual Network) v3i khai niém
Két noi tat (Skip Connections / Residual Learning).

Caitién dot pha Cong thic P06 sdu khong tudng

ResNet da pha v3 moi ky luc vai
152 I8p (gap gan 10 lan VGG)
nhung lai cd it tham s6 han VGG
vi khéng dung nhiéu I8p Fully
Connected cong kénh

Thay vi bat moi I18p phai hoc Thay vihoc &nh xa H(x),
toan bd thong tin mai, ResNet mang sé& hoc phan du
cho phép thdng tin "nhay coc” F(x) = H(x)-x

qua mot vai I8p. Néu mot 18p

khéng hoc dudc gi htu ich, no

chi can gilt nguyén théng tin tu

|I8p trudc do







Néu AlexNet [a “phat sung khdi dau” thi
Transformer chinh la “dong cad phan luc” dua Al tu
viéc nhan dién hinh anh don gidn dén kha nang tu
duy ngon ngl nhu con ngudi (ChatGPT, Claude,
Gemini).

Pbugc Google gidi thiéu vao nam 2017 qua bai bao
ndi tiéng “Attention is All You Need”, Transformer
da thay thé hoan toan céac kién tric cl (nhu RNN
hay LSTM) dé trd thanh tiéu chuan vang cho moi
MmO hinh Al hién dai.

Cactac giacuabaibao
“Attentionis All You Need”

Ashish Vaswani Noam Shazeer Niki Parmar
Co-founder& CEO Technical Lead, Gemini Memberof Technical Staff
at Essential Al atGoogle at Anthropic

lllia Polosukhin AidanN. Gomez Jakob Uszkoreit
Co-founderat NEAR Protocol Co-founder & CEO Co-founder & CEO
CEO at NEAR Foundation at Cohere atInceptive

tukasz Kaiser LlionJones
Member of Technical Staff Co-founder& CTO
at OpenAl at Sakana Al


https://www.near.org/blog/category/NEAR Foundation

Attentionls All You Need

Attention(Q, K, V) = softmax(Q—KT)V
o Vdy

Query (Q), Key (K), and Value (V) are the core
components of the attention mechanismin
Transformer models,

Q isthe current query, Kis the label for matching, and V
holds the content.

Output

Probabilities
{
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1
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(shifted right)


https://www.google.com/search?client=firefox-b-d&q=Key&mstk=AUtExfDFCognu1DRINDQT6TntuzLwyB6d5qINc47Jw2ILuSdl6rhK1nR5onxhIoWq4IjQ5tyhVycs5EZ8q8H4ahqwYu09iO5jdhbmMEvPobkWcIMRlsTsWpzTeiWU5oGEcnpRp5-sKlkIinQVhnuIrMKC6K8ZJzds5ACowjwOssvsW_neA4&csui=3&ved=2ahUKEwjKhpfO7_aSAxVVn68BHcFINvYQgK4QegQIARAE
https://www.google.com/search?client=firefox-b-d&q=Value&mstk=AUtExfDFCognu1DRINDQT6TntuzLwyB6d5qINc47Jw2ILuSdl6rhK1nR5onxhIoWq4IjQ5tyhVycs5EZ8q8H4ahqwYu09iO5jdhbmMEvPobkWcIMRlsTsWpzTeiWU5oGEcnpRp5-sKlkIinQVhnuIrMKC6K8ZJzds5ACowjwOssvsW_neA4&csui=3&ved=2ahUKEwjKhpfO7_aSAxVVn68BHcFINvYQgK4QegQIARAF
https://www.google.com/search?client=firefox-b-d&q=attention+mechanism&mstk=AUtExfDFCognu1DRINDQT6TntuzLwyB6d5qINc47Jw2ILuSdl6rhK1nR5onxhIoWq4IjQ5tyhVycs5EZ8q8H4ahqwYu09iO5jdhbmMEvPobkWcIMRlsTsWpzTeiWU5oGEcnpRp5-sKlkIinQVhnuIrMKC6K8ZJzds5ACowjwOssvsW_neA4&csui=3&ved=2ahUKEwjKhpfO7_aSAxVVn68BHcFINvYQgK4QegQIARAG

Trudc Transformer, Al xU ly ngédn ngli theo kiéu tuan tu (gidng nhu cadch ban doc ting ti mot tU trai
sang phai).

Vandeé Toc do

g V3inhing cau dai, Al sé “quén”

nhing tU 3 dau cau khi doc dén
cudi cau (Loi mat trinhd ngan han).

Viphaixily tuantu tlng tu, viéc huan
luyén Al diénrarat chamva khong tan
dung dugc suc manh cua GPU.

Transformerkhdng doc tuan tu. Né “nhin” toan bd cau cung médt lic. Cd ché Self-Attention cho phép mdi tU
trong cau “chly” déntat ca céc tl khac dé hiéu ng canh.

Vidu: Xét ciu: “Conbao dang dudi theo con mdiviné dang doi.”
Khix( ly tU “nd”, cd ché Attention sé& gidp Al hiéu rang “nd” dang k&t ndi manh nhat vai tU “con bdo” chu
khéng phai “conmaéi”. Biéu nay gilp Al hiéu dugc y nghia sau xa va cac mai quan hé logic trong van ban.



Kién tric nay gém hai phan chinh (nhung tuy dong may ma cé thé luge bod):

cac vectorso hoc chida dungy nghia (Context).

Encoder (BO mahoa) ilgidili Decoder (BO giai ma)
Poc vahiéuvan ban diuvao, chuyén nd thanh ==p Duatrénynghiadédédydoénvataora

Sura dgicua Transformertaora 3 budc ngoat I3n:

XU ly song song (Parallelization)

Vi khong phai dgi xd ly tu trudc
xong mdi dén tu sau, Transformer
cé thé dudc huan luyén trén hang
nghin GPU cung luc. Pay la ly do
ching ta cé thé day Al trén toan
bd ditliéu cualnternet.

Hiéu ngif canh cuc dai

NS c6 thé ghi nhd méi lién hé
gita cac doan van cach xa
nhau hang nghin tU, gilp viét
luan van hay 1ap trinh ma nguon
dai ma khéng bi “rau 6ng no
camcambakia’.

van ban daura (tung tt mot).

Pa nhiém (Multimodal)

Ki€n trdc nay linh hoat dén muc
khéng chidung cho van ban ma

con ap dung cho hinh anh
(Vision Transformer - ViT), am
thanh va cavideo.




“Cay pha hé” cua cac mo hinh dua trén Transformer

Dong mo hinh Paidién Thé manh

ChiEncoder BERT (Google) Hiéu van ban, phan loai cdm xuc, tim kiém

ChiDecoder GPT (OpenAl) Sang tao.nc_)l dung, viet lach, tro chuyen
(Generative)

Encoder - Decoder T5, BART Dich thuat, tdm tat van ban

Mot cach vivon:
Né&u cac Al “cl” gidng nhu mdt ngudi doc sach bang cach dung ngdn tay
chiting chi, thi Transformer giong nhu mot ngudi cé kha nang nhin
mot Idc ca trang sach va nhanh chéng hiéu cac y td lién quan dén nhau.
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LLM - Mo hinh Ngon ngur Idn

LLM (Large Language Model - M6 hinh Ngon ngir I3n)
chinh la “dinh cao” hién tai cua dong chay lich st Al ma
chdng ta via diém qua. Néu Transformer la déng ca, thi
LLM chinh 1a chiéc siéu xe dugc lap déng cd dd va nap
day “nhién liéu” 1a toan bd tri thdc cua nhan loai trén
Internet.

Dé dudc goi la mét LLM, mé hinh dé phai hdi tu da 3 yéu

tO: Large (L8n) vé s6 lugng tham sO, Large vé di liéu
huan luyén, va khd nang Ngoén ngit vugt troi.
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A. Quy mo tham so
(Parameters)

Tham s giéng nhu cac “nut that”
than kinh trong ndo b Al
Cac mo hinh cl co vai triéu tham so
LLM hién dai (nhu GPT-4 hay
Gemini) co tUhang tram ty dén
hang nghin ty tham so

Hiéu 'ng m&i ndi (Emergent
Abilities): Khi dat dén mot ngudng
quy mo nhat dinh, LLM dot ngot xuat
hién nhiing kha nang ma ngudi taora
no cling khdng ngd tdi, nhu giai toan
dd, hiéu chuyén cudi hay lap trinh.

‘%@
B. Dit lieukhong 16
(Big Data)

LLM dudc huan luyén trén hang
petabyte dliéuvanbanbao gom:
Sach, baibao khoahoc
Ma& ngudn (Github)
Wikipedia va cac dién dan
(Reddit)

N6 khong “hoc thudc long” mahoc
quy luat xac suat ciangoénngu.

&

S

C. Kién truc Transformer

Nhu da ndi 3 phan trudc, nhd ca
ché& Attention, LLM cé thé hiéu
dugc moi quan hé gilta cac tu ngl
trong mot van canh cuc dai.



D& mdt md hinh ngdn nglt I8n tU cho chila cac con s6 vo hén trd thanh mot trg ly thdng minh nhu
ChatGPT, LLM phai trai qua 2 giai doan chinh:

£ A
Pre-training (Tién huan luyén) Fine-tuning & RLHF (Tinh chinh)
Al doc hang ty cau van va tu chaitrd “diénvao cho Con ngudisé chadm diém céc cau traI3i clia Al. Néu
tréng”. Viduy: “Tha dé cua ViétNamla[?]?”. Giaidoan  Altra|3i saihodc thd 18, nd bi diém thap: néu tra I5i
nay giup Al cé kién thuc cyc réng nhung chua biét hay va hituich, né dugc diém cao.
cachtro chuyén.

W RLHF (Reinforcement Learning from Human Feedback):
g Giup Altrd nén an toan,lich suva bi€t tuan thi ménhlénh clia ngudi dung.



Kha nang dac biét cua LLM:
“In-context Learning”

Day 13 diém khién LLM khac biét hoan toan vai cac phan

mém truyén thong:

Zero-shot

Ban yéu cau Al lam mot
viéc no chua tung dugc
day truc ti€p (vi du: viét
bai thad vé mot loai linh
kien may tinh mgi), no
van lam dugc dua trén
kién thiic tdng quét.

Few-shot (Prompt
Engineering)

Ban dua cho Al mot vai vi
du mau, nd sé bat chudc
phong cach hoac logic do
ngay lap tic ma khoéng can
phailap trinh laima nguon.




Cac dong LLM phd bién hién nay

Nhom Paidién tiéu biéu Pac diém

Pong (Proprietary) GPT-4 (OpenAl), Gemini (Google), Hiéu sudt cao nhat, dugc t6i uu hda cuc tot
Claude 3 (Anthropic) nhung khéng cong bdé ma nguon.

M3 (Open Weights) Llama 3 (Meta), Mistral, Qwen (Alibaba), Cong ddng cd thé taive, tu cai dat trén may
DeepSeek chariéng va tuy chinh.

Thach thitc I8n nhat: "Ao giac" (Hallucination)

ViLLM hoat dong dua trén xac suat (tU nao disau tu nao la hgp ly nhat), doi khind viét nhling cau nghe
rat thuy€t phuc nhung hoan toan sai su that.

Vidu: N6 c6 thé tu tin khang dinh “Nam 1995, Viét Nam da phdng tau vi tru lén Sao Hoa” chivi cau tric
cau do ngherat “thuantai”.

@ Ban c6 biét? Hién nay xu hudng dang chuyén dich sang Multimodal LLM (LMM) - nai Al
khéng chihiéu van ban ma con “nhin” dugc anh va “nghe” dugc dm thanh trong cing mot

bo nao.

-



D3y 14 nhitng md hinh trad phi, cd hiéu suat cao nhat va dudc tdi uu hda tét nhat cho ngudi dung phd

thong qua web / mobile app.

G

ChatGPT-5.2

GPT-5.2 (OpenAl)

Van gi ngdi vuong vé kha
ndng da nhiém va dé phd
bién. N6 dudc danh gia cao
nhat 3 kha nang “Agentic”
(tu dong thuc hién cac tac
vu phuc tap thay vi chi tra
I3i cdu hdi) va su on dinh
trong cong viéc chuyén
mon.

» Gemini3 Pro

Gemini 3 Pro (Google)

Thé manh tuyét d&i nam &
clia s6 nglt canh cuc I18n va
kha nang tich hgp sau vao hé
sinh thai Google (Docs,
Gmail, Drive). Day la lua chon
sO 1 néu ban can phan tich
hang chuc file PDF hoac
video daicungluc.

Claude 4.5 Sonnet
(Anthropic)

Pbudc cong dong lap trinh
vién va gigdi tri thuc yéu thich
nhat nh3d phong céach tra I3i
“gidng ngudi”, it gido diéu va
kha nang lap luan (reasoning)
cuc ky sac bén, it khi bi 4o
gidc hon cac doithu.



N&u ban cd mdt nhu cau cu thé, hdy chon nhiing céitén sau:

Linh vuc Mo hinh tot nhat Ly do
Lap trinh (Coding) Claude 4.5 Sonnet & GPT-5.2 Khanang viét ma sach, gidi thich logic va g8 16i (debug) vudt troi
Suy ludn chuyén sau OpenAl 03 & DeepSeek R1 St dung ca ché “Chain-of-Thought” (suy nghiting budc) dé giai

XU ly dit liéu dai Llama 4 Scout & Gemini2.5/3

Giaré/Téc dodcao Gemini 3 Flash

cac baitoanlogic, toanhoc hoc bua

HO trg nglt canh ti 1triéu dén 10 triéu token (tushg dudng hang
nghin trang sach)

Cuc nhanh, phan h6i gan nhu tdc thi, pht hdp cho cac chatbot CSKH

N&m 2026 ching kién sy troi ddy manh mé clia cdc mo hinh ma ban cé thé tu tai vé va chay trén may

chlriéng dé dam bao bao mat:

Llama 4 (Meta)
Tiéu chuan vang cua thé gidi nguén ma,

manh tuang dudng v3icac moé hinh dong
clanam ngoai.

DeepSeek V3.2 (China) Qwen 3 (Alibaba)
Gay sOt toan cauvihiéu sudt cuc cao Mo hinh dangdn ngli t6t nhat, dac biét

trong khi chi phivan hanh cuc thap, dac hiéu qua néu ban lam viéc nhiéu vai tiéng
biét manh vé toanva code. Viéthoac cac ngébnngl chauA.




?ﬁ Dung hang ngay, lam van phong
ChatGPT (GPT-5.2)

=1 Nghién ctru tailiéu do so, dung hé Google

> Gemini 3

8:©- Lap trinh vién, viét lach sang tao

27 d
S50 udess

Doanh nghiép can bao mat dir liéu

Llama 4 hoac DeepSeek




CachLLM tu duy

Thuc té, viéc dung tu “tu duy” doivdi LLM (Large Language Models) la mot cach nodi
nhan hda. Vé mat ky thuat, LLM khdng “suy nghi” nhu con ngudi (dua trén trai nghiém,
y thiic va cdm xuc). Thay vao dé, né “tu duy bang xac suat” thong qua mdt qué trinh
cuc ky phuc tap.

Dudi day la cach ma mot bd ndo Al van hanh dé duara céu trad I6i cho ban.

1. Biéntunglthanh conso (Tokenization & Embedding)
2. “Nhin” va hiéu ngt canh (Self-Attention)

3. Du doantu ti€p theo (Next Token Prediction)

4. Cacmuc do “tu duy” mdi(Reasoning)



1. Bién ti ng{r thanh con so (Tokenization & Embedding)

Al khdng doc chii céi. Budc dau tién, né chia van ban cta ban thanh cdc manh nho goila Tokens
(cAdthélamottl, mdt phan clia ti hodc dau cau).

Sau dd, moi token dugc chuyén thanh mdt chudi sé (Vector) trong khdng gian hang nghin chiéu.

o (token: tir, phan tur,
hoéc dau cau)

@Q Nguyén ly: Cac tU cdy nghia gan nhau (nhu “vua” va “hoang hau”) sé nam
g8 gan nhautrong khdng gian nay.




Pay la phan quantrong nhat trong “tu duy” cla Al. V38i co ché Self-Attention, Al khong nhin
tU mot cach doc lap. Né xem xét moi quan hé gilia tt do vai tat ca cac tur con lai trong cau.

Vidul Vidu 2

“Pha nudc cam thinhd cho thém “GiG cao diém di dudng nay

it dudng cho b3t chua nhé’ hay bi ket xe |lam”

> Pudng an (sugar) > budng giao thong (road)

NhG cac tu xung quanh (“chua” hay “ket xe”),
Al sé gan trong s6 khac nhau cho tir “dudng”
dé hiéu dd la dudng an (sugar) hay la dudng giao thong (road).



3. Du doan tu tiép theo (Next Token Prediction)

Vé ban chat, LLMla mot caimay du doén cuc ky thdng minh. Khiban dat cau hodi, né khong tra cdu
m&t thu muc cé san. N6 ty hdi: “Dua trén toan bd nhitng gi tdi da hoc, tif ndo cé kha nang xuat hién
tiép theo cao nhat sau chuoi ky tu nay?”

No thuc hiénviéc nay lap dilap lai:

Dy doan ti tht 1 13y ti thr 11am dau vao dé du doan tir thit 2 5 ¢ thé cho dén khi hoan thanh cau.

4. Cac muc do “tu duy” mai (Reasoning)

Trong cac dong mo hinh mainhat (nhu OpenAl ol hay DeepSeek R1), Al d& cd mot budc tién mai
goila Chain-of-Thought (Chudi tu duy):

%% Tu doithoainodibd [< Phanravandeé
Trudc khi tra I13i, Al dudc day dé tao ramot “ban Thay viduara dap an ngay 1ap tic (dé sai), né chia
nhép” trong dau. Né tu dat cau hoi, ty kiém tra lOi baitoan kho thanh cac budc nhod 152-3.

logic va diéu chinh hudng di.



So sanh tu duy Nguaivs. LLM

Pac diém Tu duy Con ngudi "Tu duy" LLM

Cdché Xung than kinh, sinh hda, cdmxuc Phép nhan ma tran vaxac suat thdng ké

DU lieéu Trainghiém thuc té qua 5 giac quan Vanbanvahinh anhtrénInternet

Su hiéu biét Hiéu ban chat su vat (Semantic) Hiéu m&ilién hé gilta cac ky hiéu (Syntactic)
Sangtao ot phatucaichuaco K&t hdp cac mau (patterns) da cd theo cach mdi

n N 5 n I 4 n nY 14 n n ¥y
Tai sao doi khino trong rat “thong minh”?
Pdlanhd quy mo. Vaihang nghinty tham so, Al cd kha nang nhan dién cac quy luat logic cuc ky tinh vi. Khiban
thay nd giditodn hay |ap luan, thuc chat né dang dp dung cac “maulogic” ma nd da thay hang triéu 1an trong dit
liéu huanluyén.

Mot cach vivon: Tu duy cla LLM giéng nhu mot ngudi cuc ky uyén bac, da doc hét moicudn sach

Qg trén ddi nhung lai bi nhot trong mdt can phong toi. Ngudi dé khong biét thé gidibén ngoai trong
ra sao, nhung vida doc quéd nhi€u nén cé thé du doén cuc chinh xac cau tiép theo trong mot cudc
tro chuyénla gi.



Taisao LLM trd nén “thong minh” dot bién?

Su “thong minh” dot bién cia LLM khdng phaila mot su tinh ¢8, ma la két qua
claviéc dat dén mot ngudng tdi han vé quy mo, dudc cac nha khoa hoc
goila “Su troi day clia cac kha nang” (Emergent Abilities).

Dudi day la 4 ly do chinh giai thich cho su bung no tritué nay.

1. DBinhluat quy mo (Scaling Laws)

2. Su chuyéndich tl “Hoc vet” sang “Hoc quy luat”
3. Ky thuat RLHF: “Cu hich” tu con ngudi L T
4. Su chuyéndichtl “Hoc vet” sang “Hoc quy luat” - i ‘, _.?I .' ;




1. Dinh luat quy mo (Scaling Laws)
Khi “Lugng” doi dan dén “Chat” doi
Day 1a yéu td quan trong nhat. Cac nghién clu ti OpenAl va Google chirarang khiban tdng déng thdi

bayéutd: S6 ludgng tham so (ndo bd I8n han), DIt liéu huan luyén (doc nhiéu han) va Sic manh tinh
toan (hoc nhanh han), moé hinh sé dét ngot xuat hién nhiing khd nang ma né khéng dudc day truc tiép.

Vidu: M6t mé hinh nhd cé thé chibiét ndi tl. Nhung khi tdng quy md 1€n 100 18n, nd dét nhién biét giai
todn, hiéu su mia mai, hodc tham chilalap trinh, du muc tiéu ban dau chila “du doan tu ti€p theo”.

~d g AT 66 N Y
2. Su chuyendichtu “Hoc vet” sang “Hoc quy luat
Khi d liéu huan luyén bao phd gan nhutoan bo trithdc nhan loai (Internet, sdch, ma nguén), Al khéng
con dd bd nhd dé “hoc thudc 1ong” ting cau van. Thay vao dd, nd budc phaitim cdch nén thdng tin.
D& nén thdéng tin hiéu qua nhat, ndé phai tu tim ra cac quy luat logic, ngl phap va maéi quan hé nhan

qua an sau ngdn nglt
Chinh viéc hiéu dugc cac quy luat nay gilip né cé kha nang xt ly nhiing cdu hdi mai ma nd chua tiing

thay trong qua trinh hoc



3. Ky thuat RLHF: “Cu hich” tu con ngudi

Trudc khicd ChatGPT, cdc mo hinh ngén ngt I8n da rat gidi nhung thudng tra I13i [6n xOn hoac
vO nghia. Budc ngoat thuc su dén tu RLHF (Reinforcement Learning from Human Feedback
- Hoc tang cudng tU phan hoi cua con ngudi).

‘ Cic ChL,JyérIgia,cc?rj nguéisé Ché'lm 3y 3‘@ Qgé tr‘|r,1h néxgide“méigiﬁaﬁ” doéng

@=4 diémcac cautraldicuaAl, dayno biéet 7K  kienthuc khong lo nhung honloan
thé naolamot cautraldi“cdich”, cta Al thanh mot tritué co dinh hudng
“logic” va “antoan”. va biét tuan th ménhlénh.

4. Khanang “Trong van canh” (In-context Learning)

Kién tric Transformer cho phép Al duy trimot su tap trung (Attention) cuc I8n vao toan bd doan
hdithoai. Diéu nay tao ra cam gidc Al rat thdng minh vind cd thé:

o Nhdnhiing gibanndidtrén

» Hoctheovidubanvuaduara(Few-shot prompting)

» Suyluanduatrén nhiing thong tin madi ma né chua ting dudc hoc trong qua trinh huan luyén



Tom lai

Su thdng minh dot bién nay gidng nhu qua trinh
mot dlia tré hoc ndi. Ban dau nd chilap lai cac am
thanh (mo hinh nhd), nhung dén mot ngay, khivon
tU va trai nghiém du 18n, cac két ndi than kinh tu
déng khdp lai v3i nhau, giup dda tré bat dau hiéu
logic va biét tu duy doc lap.

Hién tudng nay khién ngay ca cac nha
khoa hoc tao ra chung cling cam thay bat
ngd vi ho khong truc tiép lap trinh ra nhirng
kha nang doé.




Han Ché CualLLM

DU LLM cé vé rat “thdng minh”, chidng van chila cac mé hinh todn hoc dua trén xac suat,
khéng phai mot tritué sinh hoc hoan chinh. Vivay, chdng tén tai nhiing diém yéu cé hiu
ma ngudi dung can hiéu rd dé tranh bi phu thudc qué muc.

1. Ao giac (Hallucination)

2. Thiéu hiéu biét thuc su vé thé gidi (Lack of Grounding)

3. Clta s6 nglt cadnh han ché (Context Window)

4. Dinh kién va doc hai (Bias & Toxicity)

5. Kha nang suy luan logic va todn hoc van con “mong manh”
6. Chiphinang lugng va moitruéng

/. QuyénriéngtuvaBan quyén



1. Ao giac (Hallucination)

Day la diémyéu “chimang” va khé khac phuc nhat.
Al cé thé dua ra nhiing théng tin sai su that nhung
trinh bay mot cach cuc ky tu tinvalogic.

4 Nguyénnhan

ViAl chidu doan tu ti€p theo dua trén
xac suat, no sé chontu “nghe co vé
hdp ly” thay vitu “dung su that”.

Hé qua

NS cd thé bjara moét su kién lich su,
mot diéu luat khong ton taihoac
trich dan mot nguon tailiéu gia.




2. Thiéu hiéu biét thuc su
vé thé gidi (Lack of Grounding)

LLM khéng ¢ trai nghiém thuc t&. N6 hiéu ti “qua tao”
qua hang triéu dong mo ta, nhung né khong biét vingot,
mui tham hay cadm gidc cam qua tdo tréntaylagi.

Al hoat dong dua trén ky hiéu (syntax) chd khong phaiy
nghia thuc thé (semantics).

Néu ban dua ra mot tinh hudng doi hoilogic vatly cd ban
ma chua ting dudc viét trong sach va, Al rat dé dua ra

cau traldingd ngan.



Mac du cdc mé hinh nhu Gemini dd md rong clia sé ngl
canhlén hang triéu tU, nhung Al van cé xu hudng “quén’”
hoac “loang” thong tin 8 gitta cac tailiéu qua dai.

Hiéntudng “Lost in the Middle”

Al thudng nhd t6t phan dau va phan cudi cua

mot yéu cau dai, nhung lai bd sét nhitng chi
ti€t quan trong nam 3 gida.




4. PDinh kién va doc hai
(Bias & Toxicity)

Al dudc huanluyéntrén diliéu tl Internet - nci chlia day
nhiing dinh ki€n vé& gidi tinh, sac tdc, tdn gido va van hda.

Mac dU cac nha phat trién da dung ky thuat RLHF dé loc
bd, nhung cac dinh ki€n ngdm van cé thé xuat hién trong
céch Aluu tién duara cau tra I8i, dan dén nhiing két qua
khdng cdng bang hodc thi€u khach quan.




5. Kha nang suy luanlogic va
toan hoc van con “mong manh”

DU da céi ti€n vai cac mo hinh nhu OpenAl ol,
nhung da s& LLM théng thudng van gap khé khan vai:

Cacbaitoandabudc
Chican saimot budc nhd 8 gilta, toanbd
két qua sau dd sé do va.

Logic dao ngudc

Vidu, Al cé thé biét “Me cla Ala B”, nhung khi
hoi “BlagicuaA”, doikhind lailung tung (hién
tudng Reversal Curse).




6. Chi phinang luéng va moi trudng

Viéc huan luyénvavan hanh cac LLM khéng 16 tiéu tdn mdt lugng dién ndng va nudc
(dé lam mat may chu) cuc ky 18n.

Moi cau hdiban dat racho Al tiéu tén nang ludng gap nhiéu 1an so v8i mdt lugt tim kiém trén
Google truyénthong.

7. Quyénriéng tu va Ban quyén

Pay lavan dé phap ly I8n nhat:

D{t lieu huan luyén Roridit liéu

Nhiéu tac gia kién cac congty Al Néu ban nhap thong tin nhay cdm cldia cong ty vao
 visttdung tdc pham clia ho ma Al, thdng tin do ¢ thé bi stt dung dé huan luyén

khéng xin phép. cho céc phién ban sau, dan dén nguy c3 16 bi mat

kinh doanh.



Tom tat mot s6 han ché cta LLM

Han ché

M6 ta ngan gon

Cach khac phuc cho ngudi ding

Ao giac NGi doi mot cach tu tin Ludn kiém chiing lai ngudn (Fact-check)
. . Kién thdc bi gidi han taithdidiém | St dung cac tinh ndng cd két ndilnternet
Cap nhat n n
huan luyen (Search)
Logic Dé sai 8 cac baitodnnhiéubudc | Yéucau Al “suy nghiting budc”
. , e o it e s Khéng nhap méat khau, dit liéu cé nhan &
Bao mat Cotheluu tru du lieu ngudi dung SRS '

doanh nghiép nhay cam







LMM (Large Multimodal Model
- M6 hinh BPa phudng thuc Lan)

LMM (Large Multimodal Model - M6 hinh Pa phudng
thic LSn) 1a budc tién hoa ti€ép theo cua LLM. Néu
LLM chila mot “bd ndo” gidi vé chil nghia, thi LMM I3
mot bd ndo cd day di cac gidc quan: mat (nhin hinh
anh /video) va tai (hghe am thanh).

Noi cach khac, LMM khong chi doc van ban ma con
hiéu va x ly déng thdi nhiéu loai dit liéu khac nhau
trong cung mot kién trdc thong nhat.




1. Sukhac biét giita LLM va LMM

LLM (Chivan ban) LMM (Pa phudng thuc)
Ban gtiimot tam anh, nd khong thay Ban gliimot tdm anh chup tu lanh,
gicd. Ban phdimo tadtdm anh dé nd “nhin” thay trdng, sia, rau va
bang I8i thind mdi hiéu. gdiy cho ban céng thic ndu an

ngay lap tuc.




LMM thudng st dung mot kién tric k&t hop dé két ndi céc loai dit liéu khac nhau vao chung mét

khéng gian hiéu biét:

Ol

BO ma hoa thigiac
(Vision Encoder)
Thudng st dung kién tric
ViT (Vision Transformer) dé
chiahinhanhthanhcac 6
vudng nho (gidng nhu
token trongvanban) va
trich xuat dac trung.

Bo két noi
(Connector / Adapter)

)

MOt I8p trung gian giup “dich
cac dac trung hinh anh/am
thanh sangngdnnglimabd
ndo ngdn nglt (LLM) cé thé
hiéu dudc.

03

BO nao ngon ngu
(LLM Core)

XUt ly t&t ca thdng tin tdng hgp
dé duara cau traI8i cudi cung.



Hi€u hinh anh phic tap

Giai cac baitoan hinh hoc tu anh chup, giai thich
cédc meme (anh ché), hodc doc biéu dé tai chinh
phuc tap.

Thiétké va Sang tao

Banvé mot ban phac thdo thd sdlén giay, LMM
cd thé hiéuy tudng doé va viét code HTML / CSS
dé taoratrang web hoan chinh.

Phan tich Video theo thgi gian thuc

Ban cd thé guii mot video bdng déa va hoi “Tai sao
trong tailai thdi phat?”, Al sé phan tich cac khung
hinh dé tra I5i.

Hé trd ngudi khiém thi

Al cd thé déng vai trod 13 “ddi mat”, mo ta chitiét
nhiing gi dang dién ra trudc camera dién thoai
cho ngudi dung.




4. Cac dong LMM hang dau hién nay (2026)

Md hinh Piém manh da phudng thirc

GPT-40/ GPT-5 T6¢ d6 phan hdi cuc nhanh, cd thé hdi thoai bang giong ndi vai
cam xuc tu nhién (Omni)

Gemini2.0/3.0 Kha ndng x( ly video cuc dai (Ién dén vai tiéng) va hiéu ngl canh
khong gianrat tot

Claude 3.5/ 4 Vision Kha ndng doc hiéu tailiéu, bang biéu va se dé ky thuat vai do
chinhxac cuc cao

LLaVA /Llama4-V Dong ma nguén ma cho phép cdng ddng tu phéat trién cac
Ung dung thigiac may tinhriéng



DU manh mé&, LMM van g&p nhiing khd khanriéng:

e, |
= @)
Chi phitinh toan Ao giac thigiac

Xt Iy hinh anh va video t8n Al co thé “nhingahoa
kém tai nguyén gap nhiéu

lan so va3ivan ban.

cudc”, dém sai sd ngdn tay

trénbantayhoac bold cac

chitiét nho trong mot buc
anh day dac thong tin.

NK

Logic khong gian

Doikhi Alvan nhamlan

veé vi tritrai / phdihoac

khoang cach gitacac
vat thé trong anh.



Viduthucté

V3i LMM, ban cd thé quay
video dong cd xe may dang
kéu loc coc va hoi: “May bi

lam sao vay?”.

Al sé nghe tiéng doéng, nhin
cac bd phanrunglac vachira
bugi hoac day curoa coé van
dé. Do la diéu ma LLM thuan
tuy khdng bao gid lam dugc.
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Néu LLM [a mot “ngudi biét tudt” (chi biét nodi),
thi Al Agent (Tac nhan Al) la mot “ngudi lam
dugc viéc”.

Pay 1a budc chuyén minh I8n nhat cla cdng
nghé Al trong ndm 2025-2026: Chuyén tu viéc
chi biét trd I8i cau hoi sang viéc tu [én ké hoach
va thuc thi nhiém vu dé dat dugc muc tiéu cudi
cung ma khoéng can con ngudi cam tay chiviéc
tung budc.




Mot Al Agent la mot hé thdng st dung LLM [am “bd ndo”, nhung dudc trang bithém cac cong cu va
kha nang ra quyét dinh dé tuong tac vai thé gidi bén ngoai.

Cong thuc tao nén Al Agent:

LLM (Suy luan)

— + Planning (Lap ké hoach)

Al Agent

+ Memory (Ghi nhg)

+ Tool Use (Si dung cong cu)




4 Thanh phan cot 16i cua mot Al Agent

Brain (BO nao)

Thudngla cac LLM manh nhu GPT-40, Claude 3.5
hodc Gemini1.5. N6 dong vai tro suy ludn, hiéu y dinh
culangugdidung.

Memory (Trinhg)

Trinhd ngan han: Luu ngii canh cudc hoi thoai hién tai.

Trinhd dai han: Luu thoi quen, sd thich cla ngudi
dung qua nhiéu ngay (thudng dung Vector
Database).

Planning (Lap ké hoach)

Agent biét chia nhd mot yéu cau phuc tap thanh cac
budc nho han.

Vidu: Dé “1én k& hoach chuyén di”, né biét phai: 1. Tim vé
may bay > 2. Dat khach san - 3. Lénlich trinh tham quan.

a

Action / Tools (Hanh dong)

Day 1a diém khac biét nhat. Agent cé thé st dung:

« Trinh duyét web dé tim théng tin

» Email dé guiibdo céo

» Code dé giditoanhodc vé do th

» API dé két ndivdicac phan mém khac (Lark, Slack, Zapier)



Vong lap Suy nghi

Al Agent thudng hoat dong theo mé hinh ReAct (Reason + Act):

»
Suy nghi
(Thought)
Téicanlamgi

ti€p theo?

2
&

Hanh dong
(Act)
Sudung cdng cu
(vidu: Timkiém
Google).

3
&

&

Quan sat
(Observation)
KEt qua timkiém
coichkhoéng?

X

n
&

O

Lap lai

Néu chua du, nd lai
suy nghiva hanh
dongtiép cho dén
khihoan thanh.




Cac loai Al Agent pho bién hién nay

Loai Al Agent Chuic nang chinh Viduthucté
Research Agent Tim ki€m, tdng hop tailiéu Perplexity, GPT Researcher.

chuyénsautu Internet.

Coding Agent Ty viétcode, chay thd, tim1diva  Devin (Al Software Engineer),
stfaloi. Cursor.
Personal Assistant Tudatlich hen, quanly email, Cac Agent tich hgp trong Siri mdi
dat do an. hoac Gemini.
Multi-Agent Systems  Nhiéu Al Agent néi chuyén vai MOt Al Agentlam “Sé€p”, mot Al Agent

nhau dé giai quyét viéc I3n. “Viét code”, mot Al Agent “Kiém thi”



Tai sao Al Agent lai quan trong?

Trudc day

Ban phai copy-paste ditliéu gitta cac tab:
Copy tu PDF » Paste vao dich > Copy vao Email.

Vai Al Agent

Ban chicanralénh: “Hay doc file PDF nay, tdm taty
chinh va glfi email cho d&i tac cla tdibang ti€ng Phap.”
Agent sé tu mafile, tu dich va tu vao Gmail dé guii.

Thach thuc hien tai
Q)

MO

Vonglap vo tan

Al Agent co thé bi “ket” trong
mot vong 1ap logic néu khdng
tim thay I3i giai.

Do tin cay

Liéu ban cé ddm dé Al Agent tu
y quet thé tin dung clia minh dé
mua veé may bay?

Bao mat

Al Agent cé quyén truy cap vao
cac taikhoan canhan, néubitan
cdng sérat nguy hiém.



Cac Coding Agent hang dau
hien nay

4

l.
1’*
|

L

Trongnam 2026, cac Coding Agent da ti€én hda tu
nhiing cong cu ho trgd gd code (autocomplete)
thanh nhiing “ky su phan mém Al” thuc thu, cd kha
nang tu chan dodn 16i, viét test case va quan ly toan
b vong ddicua mot du an (Repository).

Dudi day la nhiing céitén hang dau dang thong tri
thitruong:




@ Devin (by Cognition) - Ky su Al
“doclap” dau tién

Devin dudc coila cdt méce thay ddi cudc chaikhilan dau
tién xuat hién vaitu cach mdt Agent cd thé ty hoan thanh
du an tu dau dén cudi.

Kha nang:

Tulap k& hoach, tu ma terminal dé cai dat moi trudng,
ty vi€t ma, tu stia 16i (debug) dua trén log va tu deploy
sanpham.

Piém manh:

Hoat ddng nhu mdt nhan vién thuc su. Ban cd thé giao
cho Devinmotissue trén GitHub, nd sé tu doc ma nguon
hién co va duara giai phap (Pull Request).

@ Cursor - Trinh soan thao ma
ngudn (IDE) pho bién nhat

Cursorkhdng han la mot Agent doc 1ap ma la mot IDE

(duatrénVS Code)tichhgp sau Al Agent vao bén trong.

Kha nang:

Tinh ndng Composer cho phép ban yéu cau thay déiméa
ngudn trén nhiéu tép tin cung ldc. NS hiéu toan bd cau
truc thu muc cua ban thay vichimot tép dang ma.

Piém manh:

Trai nghiém ngudi dung cuc mugt. No biét chinh xac vi tri
cansUlavachophép ban"Accept"hoac "Reject” ting
dong code chibang mot cu click.



@ GitHub Copilot Workspace -
Hé sinh thai cia Microsoft

Tan dungIgithé s3 hltu kho ma nguon I8n nhat thé gidi,
GitHub da ramat Workspace dé bién moiy tudng trong
phan "Issue" thanh code.

Chuyén déi ttr ngdn nglt tu nhién thanh mot ké hoach
thuc thi, sau do taora mot khong gianlam viéc dam may
dé Agent tu ddng viét code.

Tich hdp sau nhat vai quy trinh Cl / CD va cac congcu
quanly du an cua GitHub.

@ OpenDevin & SWE-agent - Lua
chon Nguon md (Open Source)

Néu banlo ngaivé quyénriéng tuhoac mudn tuy chinh
Agent theo y minh, day la nhiing du an hang dau:

OpenDevin (nay 1a OpenManus): M6t no luc clia cdng
dong dé tai hién lai kha ndng ctia Devin nhung hoan toan
mién phiva minh bach.

SWE-agent: Dugc phat trién bdi cadc nha nghién clu tai
Paihoc Princeton, tap trung vao viéc bién LLM thanh ky
su phan mém chuyén giadi quyét cac 16i thuc té trong
kho ma nguon.



So sanh nhanh cac Coding Agent

Congcu MO hinh bo nao Cach hoat dong chinh Poitudng phu hdp

Devin GPT-40 /Proprietary Chay trong moi trudng rieng biét Thué lamviéc nhu “Cong tac vién”
(Sandboxed)

Cursor Claude 3.5 Sonnet/ Tichhgp truc ti€p vao trinhsoanthdo  Lap trinh vién cd nhan mudn tang téc

GPT-40

GitHub Workspace GPT-5 (tucgng dudng) Dua trénIssue va Pull Request Cac team dung hé sinh thai GitHub

SWE-agent Llama 3/ GPT-4 XU ly cac 10i ky thuat (Software Nha nghién clu va Startup mudn
Engineering) tuy chinh

Tai sao Coding Agent lai manh hon Chatbot truyén thong?

Khac vaiviéc ban hdi ChatGPT “Viét cho téi doan code nay”, cac Coding Agent st dung mot vong lap “Think - Act - Observe”:

Poc hiéu Lén ké hoach Thuc thi & Kiémtra
Quéttoanbd mangudn cla du Quyét dinh can stia nhiing file Viét code xong sé tu chay lénh test. Néu 16i, né sé& doc
an dé hiéu ngl canh (Context). nao, thém thu vién nao. thdng bdo 16i va tu stia lai cho dén khivugt qua bai kiémtra.

20 B L3ikhuyén: Néuban mdibat dau, Cursorla cdng cu dé tiép can va mang lai hiéu qua tdc thi nhat. Néu ban muén giao
phd nhitng mang viéc I8n han (nhu bao trica mdt hé thong), hay thi nghiém vdi Devin hoac GitHub Workspace.



Néntang Al 2026: Tu Chat

.\

sang Hé dieu hanh Tritue

Trong nam 2026, cac nén tang Al (Al Platforms) da
chuyén dich ti viéc chila nhitng trang web dé chat
sang nhiing hé diéu hanh tri tué toan dién. Chuing
khéng chi cung cdp moé hinh ngdn ngl (LLM) ma
con tich hgp ca céng cu tao anh, video, phan tich
diliéuvatu dong hda quy trinh.

Dugi day la cadc nén tdng manh nhat hién nay dudgc
phan chia theo muc dich st dung.




Day la nhitng nai ban cé thé tim thdy moi céng cu Al trong cung mot giao dién.

G °¢

OpenAlPlatform (ChatGPT Google Al Studio & Gemini
Plus / Team / Enterprise)

»

Microsoft Azure Al Studio

Thé manh: S3 hitu ctia sd nglt canh Thé manh: Danh cho doanh

Thé manh: DBi dau vdi mé hinh GPT-

5vakhanangsuyluanvugt troi tu
dong 03.

Tinh nang mdi: Kha nang
“Advanced Voice & Vision” cho
phép hdithoaitruc ti€p bang

giong nodiva camera theo thdi gian

thuc khéng cé dé tré. Cac GPTs
gic day hoat dong nhu nhiing
Agent thuc thu, cé thé tu déng

thuc hién cac tac vulién ung dung.

(Context Window) I8n nhat thi
trudng (IEn dén 10 triéu tokens).

Tinh nang md&i: Tich hgp cuc sau
vao hé sinh thai Google
(Workspace). Ban cé thé yéu cau
Al doc toan bd lich st email va tai
liéu trong Drive clia 5 ndm qua dé
lap mdt bdo cdo tdng hdp chi
trongvaigiay.

nghiép va cidc nha phat trién
chuyén nghiép.

Tinh nang mai: Cung cap quyén
truy cap vao tat ca mo hinh manh
nhat (OpenAl, Meta, Mistral) kém
theo céc cdng cu kiém sodt an
toan d{liéu vaban quyén cap do
doanh nghiép.



NGi cac nha phat trién xay dung va trién khai cac mé hinh tuy chinh.

v Hugging Face

Pbugc ménh danhla “GitHub cua gigi Al”.

Thé manh: Luu tr{ hang triéu mo hinh ma
ngudén ma, b dii liéu va cac Ung dung
demo (Spaces). Day la ndiban tim thay
cac ban cap nhat madinhat ciaLlama 4,
Mistral hay Stable Diffusion 4.

¢ Poe

Thé& manh: Nén tang tong hgp. Chivailgoi
dang ky, ban cé thé st dung tat cd cac md

hinh hang dau (GPT-40, Claude 3.5, Gemini
1.5, Llama 3) trén cung mot giao dién.

Tinh nang mai: Cho phép ngudi dung taora
cac Bot da phudng thuc vé cung nhanh
chéng ma khdng can code.



3. Top cac Nén tang “Chuyén dung”
(Specialized Platforms)

Danh cho cac linh vuc doi hdi chat lugng cao nhat.

Linhvuc

Lap trinh

Nghién cuu

Sangtao Video

Thiét ké Anh

Nén tang hang dau

Cursor / Replit Agent
Perplexity / Elicit
Sora /LumaDream Machine

Midjourney v7 / Flux.1

Pac diém ndi bat

Tu dong viét, stfa va deploy ing dung hoan
chinhtty tudng.

Al thay thé Google Search, trich dan nguén
cuc ky chinhxac vauy tin.

Taovideo tuvanbanvadi do chan thuc
khéng thé phan biét dudc véi phim thuc té.

Dinh cao vé nghé thuat thi gidc va kha nang
hiéu ngdn ngl diéu khién phuc tap.



4. Xu hudng madi: Nén tang Al
“Tu tri” (Agentic Platforms)

Pay la bién gidi mainhat cianam 2026. Cac néntang nay
khdng dgibanralénhtung budc ma tuvan hanh:

Coze (by ByteDance)
Cho phép ngudi dung binh thudng xay dung cac Al

Agent phuc tap cé thé k&t ndi vdi mang xa hdi, cdng cu
van phongvaAPIbén ngoai.

@xwal  CrewAl / LangChain

Cac framework manh nhat dé cac cdng ty xay dung mot
“doinglAl” (vidu: mot Al Agent viét ndi dung, mot Al
Agent kiém tral6i, m&t Al Agent ddng bailén mang xa hoi).




Nén chonnéntang nao? Hay bat dau véi ..

@P Canhan, hoctap
) Chon ChatGPThoic Claude (dé cé su logic va van phong hay nhat).

Phan tich tailieu sieu dai
Chon Gemini2.5/3 Pro.

4

Lap trinh vién

Chac chanla Cursor.

@ Doanh nghiép can bao mat

Chon Azure Alhoac tu host Llama 4 qua Hugging Face.



(3 Vétac giabaitong hgp: 2018 ¢ A
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