umﬁEIJ
Embeddmg




& ZOMI )

Contenet

ZiMLE 2 Token
%I #1Z Embedding

Transformer 544 g ) Bt o

)2 AttentionZEFh 1@
RIS 1o
AERSHEE & tHHl

GitHub https://github.com/chenzomil 2/AlInfra



HRSAE RN

BNS(V E%RAS (Absolute Positional Encoding)
XTI EZmAS (Relative Positional Encoding)

IEdE N E9mi2 (Rotary Positional Embedding, RoPE)
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Absolute Positional Encoding

[FIB . AR PENMIESEE—NEEE R FIRE, BEiERFENMNERS],
Sinusoidalg®fid : Transformer [RISSCRAN=BREATNVERNIEERD, SHFIMERKFS .
LearnableZwfid : 1E1d Embedding FEN AL FEREN IZMLICRVE] =S4,

& FMESS :
FRFFUES (AHERENE. MXADK) |, FRHENUERER .
M EBRRY IS (amasEihRsl) | EREEMSEMERI LT,
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Learnable R 483 I{i B YRGS

[F3E: IR EMRASREFHEN IS4, REHRERANE MARERCAIEIINE,
T KRN ER EZ BREN A E.

SR BHAF)IIZMEEY (BERT. GPT1. ALBERT) , AEBKEIMEMLE,
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Sinusoidal =T\ AXI{ H 4w

[RIE:
BT R RSRERAIIEZ/RELXREER I BRI, BEUEERER, SEHEERRZ.
a3

PL (pos,2i) — Si’n(pos / 1()()002?3/ dmodel)
PE (pos 2i+1) = cos(pos/ 100002i/dmodel)
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Sinusoidal = fAT\EXI{\ BRI

5= TE%k, BEEEEIEINESED, (BN iEERAENNEXRR.
SR FESCAENE (WJR Transformer) | HBEREIENERFINFEIUES.
BEIR: K5 (W08 512) MHEE T, EREET E.

0
Embedding Dimension
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Sinusoidal =T\ A B IR

5= TEllgk, EEREAMINERS D, (BEREEERAENUEXRR,
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X EGRIFER = -
MELUS B 515 Z [BIRIAERI N E R AR
ZEIMEN, BIFRAA T HT) |G AKEEKIUERE.

tEXI B RS RIE
RS ISR EERIEXS IEEMAFERIZRS |, BEEES B ERETIRYRAIRES D,
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Self-Attention with RPE

HEXINESRETT self-attention TTEANERESK, EEIZETITE self-attention BJ{EREINEEE,

Self-Attention with Relative Position Representations

Peter Shaw Jakob Uszkoreit Ashish Vaswani
Google Google Brain Google Brain
petershaw @ google.com usz @google.com avaswani @ google.com

https://arxiv.org/pdf/1803.02155.pdf
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Self-Attention with RPE

EXIRIESRTE self-attention ITEINEESLK, REZEMEITE self-attention BHEENEE,

T8 attention score ] weighted value B0 || G FZEXT BERIES2L, multi head Z[B]B]
IHE,

n
2; = Zaij(astV + a%)
i=1

2 WO (x;WH + af5)T
ez-j = P
VvV Uz

- ZOMI 14 GitHub https://github.com/chenzomil 2/AlInfra



Self-Attention with RPE

! HXWXC
X ESETE self-attention TR HW X HW

softmax
FHEEL, REEEITE self-attent -
x HW
ion B{EEINEEE, )
qk
HW x HW
T8 attention score F[] weighted val r 1 K v
HW x HW HxWXxC HxWXxC HxWXxC
ue FJ23 we: 1x1 WwE:-1x1| | w’:1x1
S¥0, multi headZ [AIAJLATEES, T T T
Relative Position
Encoding HXW xC
- ZOMI
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ﬁ&g{nﬁﬁﬁg Roformer: Enhanced Transformer With Rotray Position Embedding

[FIE .

BEEERIBINEE N, FRTER (Query) M (Key) RIEENITES, RRMSENNUES
AN ERINERFE. RoPE UERBELK— I AEIREETERE, AHEFUEER.

i35 -
SR SFERBEKFYIHEE (WllaMA-237554k-> 16k &)
e BISKKIRIT B sIZRImiE = A
HEEN: B R FSCIE N B RBHVEEEF N,
EH :

RMALERY (ANawenZRFHRE) | FTEEER T (032K tokenlA E)

ZIESES (ESRSFY)  EREEEAIRSHFIIRKE.
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Roformer: Enhanced Transformer With Rotray Position Embedding
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04 —T
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O s s s R o R
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Query [ Key Position Position Eoncoded Query / Key
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hEEE(\ E%RA9 RoPE

BB E mEH S T ECI X B miD. BB LEBIE X B ERISEREL, 1ZRREGRT
XHaAE q BTV EEE m, 53 gm :

gm = f(q,m)

RoPE H28 qm 5 kn ZIEIRER, BO f(q,m) - f(k,n) PREEHEHEIMUERFE m —n.
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hEEE(\ E%RA9 RoPE

ABA f(q,m) - f(k,n) MAA BEmEENVEREEIE?

FEEELIE F(q,m) - f(k,n) TRK—DAEF g, k. m—-nBIFE g(q, k,m — n)

Hepm — n ERFERTHEZAFENUERER:

f(Qam) f(kan) :g(Qak:m_n)
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Y B YRED

FRiaRER 4, FABEANTMIERIBERE, HPm AVE TR, 0 SEE:

f(q.m) = Ryq — (cosmﬁ? —sinm@) (qg)

sinmf  cosmb Q1

LA %R E (1,0) A6, SEZEEsIEE4sE, INEA /4, BEEFHN_HREZE, REAME
RARRENR, 5742 1. ITREE=EIT:

cos% —sin% (1): cos% _ \/5/2
sin% cos% 0 sin% \/5/2

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



Y B YRED

V2I2 -

&T/ﬁl-

v2/2
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Y B YRED

BERIR— 1 RENIeAEHIREL, MR Rm B— IR, f(q m) RNERSRE q IR
KAYEIRT, SEURTEThEEE mo .

Ha,m) = Ryq — (cosm@ —sinm@) (qg)

sinmf  cosméb Q1

XERERFTERAEIREETEE, AN ZRAERIEGUEER, XHEiekiE
TRASHIEEK,
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HE EIS 4

CedrE, WH—4H, Diliett. KEEHFENIEEAFRTIRITIATIN, ATLUAAAENIE
SR EHINEEEAERE

(cosmf —sinmb 0 0 0 0 \ [ a0
sinmf@  cosmb 0 0 0 0 q1
0 0 cosmf —sinmb 0 0 Q2
0 0 sinmf  cosmb 0 0 q3
0 0 0 0 .-+ cosmf —sinmb qd—2
\ 0 0 0 0 -+ sinmf  cosmb@ ) \gd—l /
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(&4SSinusoidal(\ EB4RAT,

FEN2ER 0 RAFEEE, M5 INIZERBRIER. G S

nusoidal \E4RIZIRE, 0i = 10000 — 2i/d , NBJLUGEHEREREEREMAERT AT

- ZOMI

( cosmbly —sinmé, 0 0 0 0 \ / % \
sinmf,  cosmb 0 0 0 0 a
0 0 cosmf; —sinmb, 0 0 @
0 0 sinmf;  cosmb, 0 0 s
cosmbyp_1  —sinmby,n_q Qd—2
\ 0 0 oo sinmbgp_1 cosmbyn_q } \ qd—1 )
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Mk, ¥ q BRGSO L,
& BORIELM 0 FHABS A,
HORHE q 71 k ZIEIRPS

[
7\o

RIPEE q #0 k HIHERTER
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hEEE(\ E%RES RoPE

- BEIAZIKEIMNELFERR — ::::;ggggo
BT K base LIRFHEEYRY 10 | —— base=1000000
BINIKE,

> {540 Code LLaMA 35 base i€ 79
1000000, LLaMA2 Long i& /95
00000,

- {BEKHY base IIFESTE
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FMEEIETERIXENEIFT: RoPE EISFHREIMER AR RE L fIEE,
ESSEIT: EXMES TR REXRS, RIAFEIIEY RoPE,

SN ERE, BHAXE? BALH?
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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://erdem.pl/2021/05/understanding-positional-encoding-in-transformers

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