[ LLM-Series }

Tokenization

f N
Tokenization la qua trinh chia nhé van ban gbéc thanh cac phan nhé hon goi la
token.

Cac token nay dudc anh xa thanh ID s& nguyén bang mét bd tir vung ¢cé dinh.

Pay la budc dau tién trong moi LLM.
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[Vi'dg]

"unbelievable transformers"

tu hiém bi chia
thanh cac subword

tokenize khoang trang la mét

phéan cta token

@(believable)(transform
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token vs ky tur vs twr

- e
@ky tw: qud ngan, khong cé ngit nghia
@tir: qua nhiéu, khong x{ ly dudc tlr mdi
@tﬂken: diém can bang - subword =galenag thf;
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moi mo hinh cé bé tokenizer riéng;
kich thudc tir vung thudng tir 30k-200k

rd

-------------------------------------------------------------------------------
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Van ban — so6 nguyén ma mo hinh co the sw
dung




[ LLM-Series J

Token vs Tu vs Ky Tu

LLM khéng hiéu van ban nhu con ngusi.
Chung chuyén van ban thanh token bang moét bo tokenizer.

Token, tr, va ky tu khong giéng nhau!

( TOKEN |

+

Cac manh subword dudc tao ra
bd&i tokenizer. Cé thé la mét tu
day du hodc mét phan cua ti.

Vi du

unbelievable transformers

i

@ (betievabte) (tran 5f0rm>

T

Mot chuéi ky tu cach nhau bdi
khoang trang. Khdp vdi cach con
nguai doc van ban.

Vi du

unbelievable transformers

i

- 4 token

Dung trong

LLM & Transformer
(GPT, Claude, Llama, v.v.)

& ) ™
| |
kun beheuable) (tra ns’rormers’;

- 2 tw

Dung trong

Cong cu tim kiém, SEOQ,
NLP truyén théng

[KYTU]

A

Pon vi nhd nhat cda van ban.
Méi chir cai, s6, khoang trang,
hodc ky hiéu.

Vi du

unbelievable transformers

OEEEOOO

- 22+ ky tuw

Dung trong

Kiém tra chinh ta, Regex,
Mbt s6 md hinh cé dién

v Token la su can bang giifa tir va ky tu.

v Chung gitip mé hinh xUr ly tir hiém va tir mdi.
v Kich thudc tir vung ctia hdu hét LLM hién dai: 30k - 200k token

Token chinh la ngon ngir ma LLM thuc su st dung.
Van ban — tokenize — s6 nguyén — moé hinh hiéu




[ LLM-Series J

BPE

(Ma Hoa Cap Byte)

BPE la mét thuat toan tokenization xay dung bd tir vung bang cach lap di l3p Lai
viéc gop cac cap byte (hodc ky tu) xuat hién thudng xuyén nhat. Day la thuat
toan don gian, hiéu qua, va dudc sif dung réng rai trong cac LLM hién dai nhu

GPT, Llama, Claude, va nhiéu mé hinh khac.

i

| CACH BPE HOAT PONG (Vi du) |

Hay tokenizetl:l o w e s t

Ciap Xuat Hién Nhiéu Nhat Gop — Token Moi
© cicoins (1){o])(w](e][s](t) LT W
at dau vadi S A A S Tat ca cac cap xuat hien 1 lan.
chc Y Cap: (Lo) (o.w) (w.e) (es) (s.t) (o,w) = ow
1. 1 1 - &
©cooese  [(1)[ow](e])(s)(t]
xuat hién nhiéu Cip: (Low) [ow.e) [e.s) [s.t) (ow.e) = owe
nhat 1 4 3 3
O (1){ owe )(s])(t)
5 Cip: (Lowe) lowe,s) [s.4) (Lowe) = lowe
gop
B M
lowe |[s |[ t ]
0o ()0
. Cip: (lowe.s) (s4) (lowe,s) = lowest
gbp
1 1
: Caip: llowest.t) (lowestt) — lowestt
clng
1
* Token cudi cung: "lowestt" (sé la mét token duy nhét trong bé tir vung) :
Trong cac mé hinh thuc té, ta dirng lai khi dat gidi han kich thudc tir vung (vi du: 50k, 100k) :
4 ™
[ TAI SAO DUNG BPE? ] [ PUOC SU'DUNG O DAU? }
v XU ly dugc moi tir (ké ca tir chua ting thay) e GPT (tiktoken)
v Gidm kich thudc tif vung e | lama (SentencePiece - BPE)
v Can bang gilta ky tu va tir hoan chinh e Claude

v Nhanh va cé khad ndng md roéng Nhiéu LLM hién dai khac

\
r
BPE xay dung mot bé tir vung thdng minh bang cach hoc xem nhitng doan van ban nao nén
dudc gilr cung nhau.
Nén tot hon, khai quat hoéa tot hon!
\




[ LLM-Series }
Token Pbac Biet

Token dac biét la nhiing token dudc danh riéng vdi y nghia cu thé.

Chung khéng phai la mot phan cta van ban thong thudng.
LLM s dung chung dé hiéu cau truc, kiém soat hanh vi, va xUr ly cac tac vu khac
nhau.

[ CAC TOKEN PAC BIET PHO BIEN j

Token Y nghia Vi du / Cach dung Minh hoa

Token dém. [1, 205, 89, <PAD>, <PAD=]

Dung dé lam cho cac chudi cd cling dé dai. (thém vao cudi) |

<BOS> Bat dau chudi. BOS> Xin chio. ban khae khana?
L = 1 ! -+
Panh dau diém bat dau cla dau vao. YRR RE IR y

<EOS> Két thic chudi. I~
—
Dénh dau diém két thic cla dau ra. DEE aai-Ont .

Token khong xac dinh.

A
-
v

<UNK:=> A A ; n blorple = <UNK:> ?
Dung cho cac tv chua tung gap.
Token phan tach.
<SEP> < Cau hoi <SEP> Cau tra Loi @l
Phan tach hai phan. auhol e i
Token phan Lloai.
< > : < > B0 phi 3 at! +
poassic Dai dién cho toan bd dau vao. bEnbisxBophlyhathyetd]
Token che.
<MASK> | 0 e Téi yéu <MASK>!
( Dung trong mo hinh ngon ngif co che tir (masked LM). k=S -
r Gy
[ TAI SAO CAN TOKEN PAC BIET? } [ PUOC SU'DUNG O PAU? }
v Thém ciu tric va ranh gidi e MO hinh chat (system, user, assistant)
v Gitlp md hinh hiéu nglf canh e M©5 hinh dich (nguén <SEP= dich)
v Ho trg nhiéu tac vu khac nhau (chat, dich, phan loai, v.v.) e Phan loai chudi (<CLS>)
v Cai thién qua trinh huan luyén va sinh van ban e Sinh van ban (BOS, EQS)
e M5 hinh ngdn ngll co che tlr («MASK=)
o J

Token dac biét chinh la chat keo gan két hoi thoai, ciu tric, va tri tué cda LLM Lai vdéi nhau.

Token nho, tac déong lon!




[ LLM-Series J

KICH THUOC TU VUNG
SU DANH DOI

" fi'
Kich thudc tir vung La s6 lugng token duy nhat trong mét tokenizer.
Chon kich thudc phu hop la su can bang gilra hiéu qua, dd bao phu, chi phi, va
hiéu nang.
g J

Tu Vung Nho Hon
(~10k)

Mhiéu token han maéi van ban (chudi dai hon)

Chi phi tinh toan cao han (nhiéu token cdn
XUt 1)

Tét hon vdi tir hiém, Lai chinh ta, va tir mdi

Co thé chia tir thanh nhiéu manh (kem mach
lac)

Cita 56 ngli canh ldn han tinh theo ky tu

Ma tradn embedding nhd han (it tham sé
hon)

[ SU'DANH DOI ]

Tu Vung Lon Hon
(200k+)

P6 Dai Chubi

Hiéu Qua & Toc Do

D6 Bao Phu

Tinh Mach Lac Ngir

Nghia

Cira S6 Ngir Canh
(Ky tu vs Token)

Kich Thuoc Mo Hinh

(Embedding)

it token hon méi van ban (chudi ngan hon)

Chi phi tinh toan thap han (hudn luyén & suy ludn nhanh
han)

Tt hon véi tir phd bién va ngir nghia nguyeéen tir

Nam bat nguyén tir/ cum tir (mach lac haon)

Cilta s6 ngit canh nhd han tinh theo ky tu

Ma trdn embedding l&n han (nhiéu tham sé hon)

[ Vi DU (Khoang Pién Hinh) j

« Ldi ich giam dan

1 ]
: 10k - 20k 30k - 50Kk 100k - 150k 200k+ :
; e Cap do ky tultu ¢ Lua chon can bang o [t token han « RAt it token i
1 ]
I « R4t tot cho tir hiém « D6 bao phi tét « Ngir nghia tat han « Tot nhat cho hiéu qua :
1

: « Nhiéu token hdn ¢ Hiéu qua ¢ Nhanh han & ré han « Kich thudc embedding :
: e Cham hdn & tén kém hdn « Khoang phé bién nhat « Kich thudc embedding ldn khéng L& :
: |
1 ]
' )

e e I T T I e I I et

~
PIEM CHINH CAN NHO PIEU GI QUAN TRONG NHAT?
v Khbng co kich thudc phii hdp cho tat ca. v Chat ludng md hinh > chi don thuan tif vung ldn
v Phu thudc vao mé hinh, dif liéu, va truding hop s dung. v Thiét ké tokenizer tot > kich thudc tif vung thd
v T vung nhd — linh hoat hon, nhiéu token han. v Cén bang: hiéu qua, d6 bao phd, va chi phi
¥ Tl vung lén = hiéu qua hon, giau ngl nghia hon. v Chon cai phu hdp nhat véi truéng hop sir dung ctia ban!
v Hau hét LLM hién dai dung 30k - 200k token.
J

Muc tiéu khéng phai la tir vung Lldn nhat, ma a tir vung phu hgp nhat cho cong viéc.
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Muc tiéu khéng phai la tir vung Lldn nhat, ma a tir vung phu hgp nhat cho cong viéc.




