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Token F1ERFIAYCER

—> Token BEAURJ LM ERIRFINEF?
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22 Token: ERiAJRY “iHE"

—> Token KZIXFR 0.75 ERIA] By, 3-4 MNFEL,
“unhappiness” AJBEfEYIAL “un”.  “happi”’. “"ness” =/ Token, {GBTEITHEIFK.

OpenAl E73%R, 1000 ™ Token KZUBEZE |~ 750 NERIERIA, I T/ MraIF k.
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I3 Token: FRY “$180”

EFF, — Token BRI 1 &l 1.8 1NXZF,
(ReF, R T BIEEMETIRR (IR, T R ], e Token,
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Tokenization $ZICMESS

1 ZOMI

Tokenization

RABRGT A0, fH

"This is a input text."

!

SHIOME {EJ9 Transformer &8R4\,

[CLS] This is a input [SEP]
101 2023 2003 1037 7953 1012 102
Embeddings i
0.0390, | -0.0558, | -0.0440, | 0.0119, 0069, 0.0199, | -0.0788,
-0.0123, | 0.0151, | -0.0236 | -0.0037, | 0.0057, | -0.0095, | 0.0202
0.0208, | 0.0031, | -0.0283, | -0.0402, | -0.0016, | -0.0099 | -0.0352,
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L L e

Hello how are you tday

l Normalization

hello how are you tday Normalization: M ANigit. MR
l Pre-Tokenization

[hello, how, are, you, tday] Pre-tokenization: ETHUNKILE o E]
ﬂ Model

[hello, how, are, you, td, ##ay] $ZIL\,\%§£TE§£ . BPE/Word PieceZFF1aiRk D
»ﬁ_) Post-Tokenization
[CLS, hello, how, are, you, td, ##ay, SEP] Post-processing: Padding. Truncation. 3F3%FRIC

s
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FRAEPY S EStepl: Normalization

X A5k
ERTRFR: BIRNAFIEHFFR. IHTEF/RE, RARBNORIIEEIGEENNIRE.
ERREONER . BN APZ RIS, BIRFE. RIS, F—XAEI.
R SE
H—KINE: BIBNAERANERKE, B RKINEZIRGERAIRNE,
il BEFHR—E&, W 2025->2,0, 2, 5 EFIEIRREIEMR,
FRANVEW: RN ARASE—RIFRmD (0UTF-8) |, MRS IRASIRF AR S,
ZE5MBl

- ZOMI 13 GitHub https://github.com/chenzomil 2/Alinfra



FRAMEPYIE kL Step2:  Pre-tokenization

Pre-tokenization EF—LEEERAYRINHI T HIN A D &
B R AR A /NYERTT, Wa)FFmaiE::
RV FERATHBORANES KR, X—LPHENERE
BENTHRNELEBORANES, NEZER Modeling BN T—2
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FRAMEP L Step3: Model
IRIBGETERREEIEE (BPE, WordPiece, Unigram, SentencePiece) H{T4ME
BITKEXAEGE, RIEREEEAMNERIEICE (Vocabulary)
SAIEIKIEIRICER, BB AR /9 Token
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FRaMEP Sk Step4: Post-tokenization

F7EFRSER: REANFFIINKE—, MNIRFFIHITERT, XXSEFRIIHITIES.
155k TokenRIN: RIFRELTK, EFFIRNESNIERINEA Token (R[CLS], [SEP])
EREEHENS: W THREVRE, WEES DRI 2SERR Token FIIEFE Token,
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KRS WICRK RIS

KiFlR (BEREZHE) vs/IEILER (TENES)
NAFRBIMEEEH TR A BB ERG BT ERE, WRECERE;
KNiARAIRSREBEARNRICZRIARIEES], U T REE IR IR
KR AT SHIERER B Token LANIGAE, FTELIZILEES.
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Tokenizer 73~

https://tiktokenizer.vercel.app/

i\ "Hello, world!" > it : ["Hello",",", "world", "I"] > [102, 12, 356, 8]
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https://tiktokenizer.vercel.app/
https://tiktokenizer.vercel.app/

Qwen3-8B AR EE
ST > SRS - AFSIRSE > MEEERTE > B Token D F5

’

Tokenizer Model — Post Processing —>

Raw text Input IDs Logits Predictions

This course [101, 2023, 2607,
is amazing 2003, 6429, 999, 102]

POSITIVE: 99.89%

[-4.3630, 4.6859] NEGATIVE: 0.,11%
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i iAEER
Word-based (EFE17])
RERIAIAITIR, W Today is sunday. NIFRIEZSIBEIRREHITOE [today, is, sunday, ]
Character-based (EF=FF)
BB FRIHITo1E, LA char I&/VRIE, Todayissunday. > [t,0,d,a,y,1,5,5,u,n,d,a,y,.]

Subword-based (F1a9318)

&HR1aHY subword #17531A], Today is sunday. - [today, is, sun, day, .]

ﬁ ZOMI 21 GitHub https://github.com/chenzomil 2/AlInfra



PiA7EixAEHE Word-based

fim: BEREW, FEARESIMR,

R -
18 RIBKE (WIZR1E105+E83A]) . OOV (Out-of-Vocabulary) [EIER™EE,
FREFIENELRZBRIKRER, BIU0: dogSdogs, happySunhappy

F:l: “unhappiness” > 1 token (FoiEIREERIZRun-FOf58%-ness) .
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ialf ik EH Character-based

= AR (W26 FER + i) .
TR
ELENER, BREERTEIKIERERLKE (20“h”, “a”, “p”, “p”,"y") .

B MtokenBV SR ZER

A, ERRRERIR(E
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ialaiAiEH A Subword-based
BLEIE - ST A R T, (R e R R A,
{5 -
N LR ANSIENFTIXBES], FEFROOVaER,
IARIMEEF, BIENERE, BExIRERZBRIKE,

BARVES L -

pianE HEHEEY
BPE (Byte Pair Encoding) GPT, RoBERTa, BART, GLM, Qwen, DeepSeek, LLAMA, KIMI
WordPiece BERT, DistilBERT, MobileBERT
Unigram AIBERT, T5, mBART, XLNet
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https://zhida.zhihu.com/search?content_id=232891568&content_type=Article&match_order=1&q=GPT&zhida_source=entity
https://zhida.zhihu.com/search?content_id=232891568&content_type=Article&match_order=1&q=RoBERTa&zhida_source=entity
https://zhida.zhihu.com/search?content_id=232891568&content_type=Article&match_order=1&q=BART&zhida_source=entity
https://zhida.zhihu.com/search?content_id=232891568&content_type=Article&match_order=1&q=DistilBERT&zhida_source=entity
https://zhida.zhihu.com/search?content_id=232891568&content_type=Article&match_order=1&q=MobileBERT&zhida_source=entity
https://zhida.zhihu.com/search?content_id=232891568&content_type=Article&match_order=1&q=AlBERT&zhida_source=entity
https://zhida.zhihu.com/search?content_id=232891568&content_type=Article&match_order=1&q=T5&zhida_source=entity
https://zhida.zhihu.com/search?content_id=232891568&content_type=Article&match_order=1&q=mBART&zhida_source=entity

Byte Pair Encodin g ( BP E) Neural Machine Translation of Rare Words with Subword Units
AFEDIL T 2K
BRRFAAEDE, BXAFHENFRAAA—TERIR/token, FZRAIIRIEILER.
paballipri Gl R PO
HEERNE, HEIHIERESRItokenyd (FRFEFIE)
SHERIREHMAY token X3 :
FE2PERE S token XI, BFARII—NHT token,
JG# token iRIIENAZER, FHEMBRHEHT token T2 B MY token, FepiAlCRAYEFT.
[FIRTE token XIAISFHINAZISHANZIZR,
ESFE2M3:
WL G HEINE HIMATtokenXS, BENXEHEERNEICEHEE I tokenIIIIABRE LI A LE,
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https://link.zhihu.com/?target=https%3A//arxiv.org/pdf/1508.07909

Byte Pair Encoding (BPE)
FIHmAFFTEHIEE, AESTREEINI— M ERRERA:

</w> ->['hello</w>": 6, 'world</w>'": 8, 'peace</w>": 2]
RS BRiAHR R -

->{'h":6,'e':10,'" 20, '0": 14, 'w" 8, 'r": 8,'d": 8, 'p': 2,'a": 2, 'c": 2, '</w>": 3}
EHAEHMAIRZF

(I,0) >{h'":6,'e":10,'l0":14,'':6,'w'"8,'r':8,'d": 8, 'p':2,'a": 2, 'c": 2, '</w>": 3}
EH AR HINAIRF

(lo,e)>{h":6,'l0":4,'loe"10,'":6,'w":8,'r':8,'d:8,'p':2,a": 2, 'c": 2, '</w>" 3}

REFNERHEF LG

£ zowm 26
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Byte Pair Encoding (BPE)

LB
["the</w>", "highest</w>", "mountain</w>"]
M— MR corpus FHEFFREY subword 4N, KE6544442:
["errrr</w>", "tain</w>", "moun", "est</w>", "high", "the</w>", "a</w>"]
IEER:
"the</w>" -> ["the</w>"]
"highest</w>" -> ["high", "est</w>"]

"mountain</w>" ->["moun", "tain</w>"]

27
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Tokenizer 1 FARISHTR

mICREER (BERIEZIES/ZWAIE)
token 2 (TEKSHTRIRE, TREKXER)

OO0V & (Out-Of-Vocabulary Rate)
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Qwen3-8B KiEBIRIE X

https://huggingface.co/Qwen/Qwen3-8B

Hix: Qwen3 XB=FT5%% BPE (BBPE)
1wE%: ETFFREDIEMESR tiktoken BY cl100k EAfidZR (~10 Hi8) IR
3 RB: clook BEfti b, HNINEMPNXFE. NERIE, =ZERERY BE 152,000+ Token

BN E

EEHFIRD NREANEE (202552, 0, 2. 5) , IRFHERIN

31
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https://huggingface.co/Qwen/Qwen3-8B
https://huggingface.co/Qwen/Qwen3-8B
https://huggingface.co/Qwen/Qwen3-8B
https://huggingface.co/Qwen/Qwen3-8B

Qwen3-8B AR EE
ST > SRS - AFSIRSE > MEEERTE > B Token D F5

’

Tokenizer Model — Post Processing —>

Raw text Input IDs Logits Predictions

This course [101, 2023, 2607,
is amazing 2003, 6429, 999, 102]

POSITIVE: 99.89%

[-4.3630, 4.6859] NEGATIVE: 0.,11%
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g5 S[o] Bl Summary
Tokenizer 22 Transformer KRB A/EGHIE—EX <, 1EAREATEIA.

Subword /5% (BPE, WordPiece) EHRIAKERENTER, HENENFESITERIER,
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EH3& Question

9t output token FIMEEL input token 52

IEARRE

sy BXTFiE-Max Sy, BXFE-Plus sy, BXTFd-Turbo
TEAERY EEERTSH, BENmE MR, RE. HAYE EEEREES, RER. &
AAEE
BRALETXKRE
32,768 131,072 1,008,192
(Token%%)
RIEBAN IS $1.6 $0.4 $0.05
(BH/ A Token)
= | LA
AR 7 1 $6.4 $1.2 $0.2
(885 A Token)

https://www.alibabacloud.com/help/zh/model-studio/models
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Thank you

BARFEHEAEBIMTRE. BIRE.
BNAN, WEDYBERRIEREHR

Bring Al System to every person, home and
organization for a fully connected,
intelligent world.

Copyright © 2024 XXX Technologies Co., Ltd.
All Rights Reserved.

The information in this document may contain predictive
statements including, without limitation, statements regarding

the future financial and operating results, future product

portfolio, new technology, etc. There are a number of factors that
could cause actual results and developments to differ materially
from those expressed or implied in the predictive statements.
Therefore, such information is provided for reference purpose
only and constitutes neither an offer nor an acceptance. XXX
may change the information at any time without notice.
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https://www.youtube.com/watch?v=sOPDGQjFcuM&t=1s

https://arxiv.org/abs/2308.00951

https://arxiv.org/abs/2106.05974

https://zhuanlan.zhihu.com/p/652536107

https://github.com/jingyaogong/minimind/issues/111

PPT FRJR{E: https://github.com/chenzomil2/Allnfra
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