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e o mE e, AEXGTEAEEZFH,
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https://arxiv.org/abs/1508.07909
https://ieeexplore.ieee.org/document/6289079
https://arxiv.org/abs/1808.06226
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l’&a:\lu.\

B ARDEALTFE GEERFH)

B R ELSHmAAAREAS; BRI FIRRARKG “FHELL” , A
Tokenizer #9138 C %k

BPE# T AZ AR AL 52 3] — A #749) :
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https://www.derczynski.com/papers/archive/BPE_Gage.pdf
https://aclanthology.org/P16-1162.pdf
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WL’ (Vocabulary) & —>MToken 475 21D LG 78, HO/NRREESE (Gl
WAL R JLR 28]

FTHBPE
AT LA A FHIH R, TR “FH” HELKELFITBPESH,
M, TR L. BILLRemoji, FAANFIHF .
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https://cdn.openai.com/better-language-models/language_models_are_unsupervised_multitask_learners.pdf
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https://github.com/QwenLM/Qwen3
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https://ieeexplore.ieee.org/document/6289079
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https://aclanthology.org/D18-2012/
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EHCAR, WG —ENE . EREZARTH . Unicodeft Jufih 2
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R T BRI ] (0 23 A TR ) 5575 )G AT 20 0 1 i< B vm] > Bl REURE B 1Y) /7 B
B 53 Tokenization [ “ worry” 1->1[ “ wor”, “ry” ] (BPExfI)
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WA ZA, AR T REZFI F L4598 T R (dmjieba),
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https://github.com/fxsjy/jieba
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- . . . . 5 Type One-hot Table
. split i=256 t0.0=2, i.1=4, i.2=2, i.3=16, RE=H yp
Schedule Primitives 3 = BUE 1,0, 0,8, s 8, 0
split, i, 256, 1.0, 2, i.d, 4, i.2, 2, i.3, 16 Conute 0 0, 1, 0, ... 0, 0
split i=256 to i.0=2, i.1=4, i.2=2, i.3=16 Qﬁﬁg fuse ¢, 0,0, 1 0, 0
split j=512 to j.0=32, j.1=4, j.2=2, j.3=2 g parallel 0.
split k=128 to k.0=16, k.1=8 1,0,0,0,..,0,0 1 256,2 2,8 4,4 2,5 16 [chatucter Fokehs - 1
;'('ec')rder‘ i.e, j.o, i.1, j.1, k.0, i.2, ...
compute k.® at j.1 1.0 > b7 1
fusel%.?, 'j(.ag" (aiél"lél'lléo 1.0@j.0@1.1@j.1@ i% i i? g
parallel 1.0@].0@1.1@]. e e — * i i.0@1.0@1.1@1.
fuse ax@, axl to ax0@ax1@ (Pr%m%t%veSequence) S = p ' . i3 5 i.00j.0ei.lej.le 14
parallel ax@@ax1@ (Primitive) P = T ('d | num) ]'? § :ﬁ ax1 %g
vectorize j.3 sol (PrimitiveType) T>7 == split| reorder | fuse|... |32 g e .
(NameParam) id
(Number) num
Tensor Program 3 (a) Abstract Schedule Primitive Sequence
parallel i.0@j.0@1.1@j.1@ (@,1024) 5')1”% (Features) f = F(P) o= FI(T) (FZ(Id) |F3(num))*
for k.0 (@,(16)) F : Primitive — Features
for i.2 (0,2 s egs
- F; : PrimitiveType — OnehotVector
for .2 (0,2) 1 yP ==/ =]
for k.1 éoig)w) F5 : NameParam — Token TLP'!I:U‘[IE;EE!
vectorize j.3 (9,2) F3 : Number — Number iﬂ I'EFJ?‘E}_‘_&_U-) i/_l-_E
T_dense = ... A= RIalT Skl
parallel ax@@axi@e?g?Bl@?Z) (b) TLP Extractor
T_relu = ...

TLP: A Deep Learning-based Cost Model for Tensor Program Tuning. ASPLOS 2023. DOI: 10.1145/3575693.3575737
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https://doi.org/10.1145/3575693.3575737
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B 5 ¥R Tokenizer
O EEGEBPIE g & s 7 41, H A TE R4 (MusicLM. AudioLM)
O Residual Vector Quantization, EX(FE~E I E 5 Tokonisor in Multimodal Modale

I ﬂﬁ (Hd-}?’ @4%) TOkenlzer Tokenization

O KB4 Tokenizer + B[R] EME GZRT S EU4l, BEAERFEIRR) = @ E] Fusion
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B ESHERM: TR EESE LR EFE LT
B TokenfEik¥F: TR ERE HHFE
O B4&: patch X/h=dtoken# it £2;  patch K K= XK FHEIE S
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O  AFEESH token 745 B3 X MGt oA EEREKR
O ik “3CAqE 0” A1 “ BE patch token”7E 31 5 4% ] B R IR AHIUT 5 X
B FEEHBSHRE: B% token i k695 X H X
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