AN ELF T

59® PEKING UNIVERSITY

DeepSeekAERiHIT 51

DeepSeek FABLEREFI—IBHL

(!

N
-~
et

R
S e

RUSE=1EilN
(4535, EHME. WIER. 5. B, FREN)
202552824H

« EXBE AT E AR
« IR BN F BT F R AR



1. AIRiHEEIDeepSeekFIEFIN ARFIFHTANAELZ—, ILARTLURRERFTEB CEPEDeepSeekRFIIER, FHT
EE AL EREDeepSeekfIEARGE, BN THRESWABIEEESE, BEITEEDeepSeek—AHEBE, Ff
geigfi#DeepSeek = RS TIENEIFNERIR, FtFDeepSeek=IRSZHIAPIERSE.

2. RNHEERIRNE D AN EERRS:

@

@

©)

@

B5%, BRTDeepSeekiflhRzst, EEEZMESHAZRBIRFIEWIR, LKk DeepSeekfIRRBUARE, HAVENBATLEREKAE
BIRNEARS, LUNKDeepSeekZB MERNSRSERHE, NICAENEEERAIMEERI, BIAFREERESH ST KIRAE,
HR, XM FEBERFEECRIEK EEEMAIGDeepSeek (ZXIBIR) HER, HiISTHLFIERMEEEKX, EraEEEOllama
i SITEElE DeepSeektz®Y, A TNEIIREDTRIBEERIRIENIERRE, ATRATEE CHHEK EZ%DeepSeekiBilfF, AR5
DeepSeektZEIFIRZERG, BefiliBRE480pen WebUIFIChatboxZRiinfEr T ERIEESERTTIE.

a, WFEWRRITIEREDeepSeek, sifEDeepSeek (ZXIBMRFLHILMG) FEEL WIS RATEREN L, NHESHRNET
TransformerstRiERIGUEAIVLLMEES HEEEPE LR, FHEMESLRIETFVLLMAYERZE DeepSeek-70bRytHAEIEFILLE.

e, EAINFTERE, SNTESRREZRINZEE, FAIE 18T T EEASE "1, FiH#Unsloth R1GISENEBBAI=FE
MEgIR: EFllama.cpp. KTransformersUARK OllamatEZRasiSEHERE,

3. ERAFEINERL, MRFIREEREE., HFEARESE (ATEEERIGE (FURR) ) XERFEEAINIIH
¥, FaBuh "BEWE" SENEEISNAITES. s, WilINAaikgccnttX, LIk "AIEERBN" AISRSH

MIES, STREANABFESRER. S0,



cﬂNr;__» »
N e 7S P
RS 57 =

3 PEKING UNIVERSITY

H =

M1 AISsESDeepSeek O? AAEBEDeepSeek
3 AV ERE DeepSeek nAa DeepSeek—{F#l



I AT &EEESDeepSeek




AIRBIHEXAIE

LEZE T
>R, BR. B30, I
oAITH (EW)
»>DeepSeek, =8, Kimi,
Fia). WHERER. MEEER..
18 FtRE
>KNIES

=B (LM,
> piREY
> HETRHERY
>MTEE (BR. f50)
> EHMEREY
> SRS

Large Language Model)

OGﬂﬁﬂ(Eﬁﬁﬁsﬂﬁﬁﬁ)
>HB. Br. 28 DR 1E2F

aQi

BA AR

;5
£ 34

Q-5 axTa (gmngz Kgoicon FEWNNY Escomm X XTI QD MLM "Wenan S £5AH Mo5es

Kimi.ai

r'lxﬂll T
B x=A

g FHEE bt SEuER

sEAEE AndesGPT  ZTEd3% Q) HEEX & ©ELE

v, QwWQ-32B-Preview (X DeepSeek-R1-Lite 19 InternThinker KO-math skywork o1 @) 360gpt2-o1  LLaVA-CoT
#uenz QSBA 0 == @xw Gaxaee Egoou” [N EEOM/ASEN

O voweoBEER () BETTS

Q) WEEEAR V7 CosyVoice

CogView (Y WKEX  mertu @ Tb—i& A st
EfR : AE ' 8A : en : Iw ; ESFU
qo BERE | WA MindGPT | @ MathGPT | é BRLBRAKYE | P BEABAINNC5B | ma: I FilsalescrT
SA EBMedGPT | ! L L PESBAME | XerSsILASE | Xf: @ASOpEism
i anasnE: i NELIES L E i [ E smanvere SMore LrMo E #®: Dyl ChatLaw
oL ifRBRE E ©) pErmm E E (G HithinkGPT E \7 RETUARE i Al4S: DP RBHFAWE
! = asasas . eeewes I seesss N L e



KASRIRIH S

ANTHERE: ML A EEIWR AL, AR R, AR GBALER s

Output

SESHEH: MG B3l

R THRE: FRAZG: BN EHEENL
HLBET . IO BORERE (GRS, SRR =0 ==
HHNLARE S i I, R, SRR, DRBIKEE, .. \ﬁ%ﬁl%ﬁgim
TGRS 5 NRRANIERARAT, FURRIRIER— " e
A GAA I BRI, BOREEBH, . ===
TREEA TS TREE%S] o O O
LG L4 484): DBN, CNN, RNN, ResNet, Inception, RWKV, «----: [“%%“ IEﬁ%ﬁg
“TransformerfE#y: Al LAFEATAEREHE (GPU) , HOrEIERE AHLE (Attention) T e |
i3 (BERT) : %%enbeddingBiil, ErnicT iz, - - =Tl oG | ﬁ,;
L @® O am

“BEME: T5. GLM o : | S | 3
fRERDES (GPT) . KiBHHE (LM , HREASHMNZHESHEEIZ L Q 1 = \ b :

HERRATERE (GenAD : AIGC T (s
*DeepSeek. Qwen. GLM. Step. MiniMax. hunyuan. kimi. ‘Kilj, «c- -m{ LM reve) ‘
*OpenAT GPT (ChatGPT) . Claude. Llama. Grok, ==+ -
DiffusionZBHMy: FEH THHA (HbanStable Diffusion. DALL.E) , FZEWFFUEERH T8 & H
Diffusion+TransformerZ2ty: fHlinSorafiDiT (HIADiffusionIARTERETEL) , HE5 7 I 22 A AT 2y




KRB AL REHTER

Vll E]

K o
¢ & B
A & M OpenAl&fiol, BAE¥IFMER,
= kK THBEEFERENLNEARR.
OpenAl&#iSora, MAHRBTAIE
Liama27Fif, RABNERARE MATHNOBRA . Claude3.5-Sonnet®#H, &RB
RREES. MAgenttE) EMEMEES.
GPT-40, Claude3.5.
Eokid .l GPT-4 Turbo. GeminiF @AM Gemini1.5. Llama3 &%, W5t ChatGPTLEAXKMMEN, FA
BR%, BRRFARUMLRE. AN —BERNESHR. EEARTNSHSHATR.
ChatGPTAE, EREBERRERE Midi
journey % #55.2 e i
N ] a& Iz AT S s 3 -R1.
I I b EASHSARERDE, EHH N EIPHIZIRASRRR, DeepSeek-R1
HWMEBS). MMERBBETRAI QwQ-32B-Preview. Kimi-k1.5,
GPT4%k%, #—PMEAREMAER ERNARARERELRR, T8, BT, BRI, Vidu, PixVerseH# B E GLM-Zero. Skywork-ol. Step R-mini.
. BifE3.0. #&3.0. AndesGPT. BluelM, BET, HESHDERARAHR, MR AXISERBE L,
£:X3.0. Kimi Chat&ki&i %%,
BARER#ZAMEHAR. XOL—F - EREEM BB SR, DeepSeek-V3,
) B4 A i BRERREFRRA. Qwen2.5, _ o
1.0, BYFiE. AREEX. 3608 EAFRESMR. Baichuan, X 14.0. GLM4. BR5.5%8mE Qwen2.5. Z&-Pro. iE7t-Turbo5
Bi. ChatGLMBHHLMEBH R, Qwen, internlM. ChatQLM3. SRy GLM-4-Plus¥ REIERUR A HES L5458
Yi-34B% R ME 3| W RAM, . -
2022.12 2023.06 2023.12 2024.06 2025.01

& iR B

ref:FRRIRBVEENT2024F 1 55(2025.01.08)



& RREL SR XIREIAIRILL

23 OpenAl GPT-4o (L RIER!) OpenAl o1 (FEIEARAY)
TR TRAEAREMENSHAES, EA0AN NETEARESBREN, BKEY. SENOAESIERES,
BERE F. AR, BEMEEX. B MASEAL [EASRENERENE LT, —RRAE L R
B A SRS, BRI R COTHE N TR
EERESESTRIGE, CEEABENE (1 ‘
53 . X x < SXAEEFIRINEM, LHEKEFMRLFHEETS.
T L R el EEAERESTNSH, AR KEFRRDERE
S350k, Big. ERHENFHA, TOEEHE |, s
sz [0 B FADEREEA WEESER iy mrivana, TRGREAESSESED.
EArEBRES, WXE. WALR. SRAEA [SARERRRREENEEATNELES, NEATYER. SEN
RAGR [MENESHESEEBRNSL AhAATEN ERNETR ESANEERSNARAANENS, LR
A A, RS, SR,
RETBHRINEAR, TRENANES AP
% TETHAEE, FEBAZWTRES, BEXEHERE.
Arsmuml T TEIREE FREASHLENS, SHTETER]

EBARMETIMIRMXFH, HEAEREZEN, ETIHEDE EREITERE
HERAD AR, RORBELLENRER, REAFEREENGEERERNENERILRES




NELI PR
A PEKING UNIVERSIT ’

&deepseek

B 2024 &2, AINESHEEZEADeepSeek V2, 54N DeepSeek HA |

K%, B V2 (MoE %) . V3 (MTP) F%E, MEELFREREA
DeepSeek R1 (MAR) . Hr, V2AIVIEBRERMER, R1HEIRER, 1

THE, ETHIFMIIDeepSeek iU AARFIELEZK, NARKAMEIX
= REREASY, SRS ESRARARENZE, HE5185%1HE.
MFIRTE. PEIFESA, WtkDeepSeek R1BIRAEEIPN I+ EMR SHEE
B EREH I__IHTLEEEEh/Eﬂﬁ API/SDK X3 AREtBRIIEECH .




DeepSeek|RiEHE

DeepSeek
SEIGERRAINA

G | | -~ | t# 20 XB3% 2000 &

il - | B p NB&DeepSeekiiAB(App) FEEMiL(Web)& iR, FRIRAIF-@E
; ';_.. f._ ‘fa > :.:: 2,200 DeepSeek
\ ‘3 2,000 ! 2?21 %)
Gt o e Y/ 1,800 :

E 1,600 E &

~ 1,400 :

@ I 2025

g 1,200 : 01/30

b 1,000 - H

m | 2R

S 800 :

g 500 :
202541 A20B T, HAHRBABEE. ESHA 5 o G
}E§§§I¢#Eﬁ§§ ﬁﬂ%*ﬂg{ﬁli:lz%%gﬁﬁk{%% 280 S T o e——o: ChatGPT
RS, B C(BUFL{ERE (IEKENRE) ) (= R e Eria
DL, DeepSeek/A T BIIR AR XIEE AV KR T 0 g 10 15 20

—Z 07 LR EEIRE ME(APP)&%HE N %



DeepSeek-“IR5ZSaaZXC”

(NG UNIVERSITY

(" 20244E12826H, DeepSeekEHEHIIHRGPT 4o iESIEE )
DeepSeek V3, BEAEEERIA LS T AZB—EERHM.

202551H20H, DeepSeekét&EA#dtROpenAl o1HNES
t&8DeepSeek R1, AT "HREBE" HEMIISRAIIET L,
TEFFERSEHFI AL R, RARSIWEELZES IR R
FERFE(X 7 =B | 5FHERR AR, IIZTeHFERLTFRAHIE,

1EDeepSeek A BlfIDeepSeek R1IREEIEFE T RIGEHIEHE.

Erozla, MEXRERFRIREEAN, DeepSeek BTIEMHAY
RENRSH—EEENE, ShRUBKMERIIEESIERER, FEE
EFRINEREER "RSF|EIL" | HERSIERERPEREL.

XBE 7 AR CFI B EXMRTCRIREIZERAE : ERERN
R, APER—TRFHIAMRE, BRRARATE, (BEAIRS
K, BPER— &SRS ILRE, RRESEAENTENERMN

3 > 42

VA

Our website is currently under maintenance.

BENW L B RIETELP R,

We apologize for the inconvenience, we will be back shortly.

BNMAEFROMERRRE, BMNRRMSER.

B ERERE (BRHO®) A

RESEBEIT, BREHA.
O O



&_B» hl Ty

421 _,\' e v,'!*f
PEKING UNIVERSITY

155w Zii]
\ =145 /\ DeepSeek R1
YN=IN=ipR BRI, e
HEFREIRY RIHE44Arena
DeepSeekF2023F7Hpk iz, 24 BT — DeepSeek R1 P I
~ o N DeepSeek/ik Mo E KA Litefii SEhR 1IE AZE2IHIK
A ETCHB—ZK KRB ARG, 7 DeepSeek V2, Wl ot 5N BRRIE=,
1 1 1 1
ASTRIERERMNFHLS, ErhEARE o - e A
ThRZ—, 2023%7H 1 2024455 q.) 20244£11H 1 202541H
e R E DA &3 Deep- BAR
b2 7 DeepSeekz5), HE/ FKiHL BIDeepSeek Seek Coder DeepSeek V3
s . - IR LLM, V2 f1 Deep- B hRA 14
B R R RE AR NG (8 Seck V2 Chat| | JFRABFHM
. - = MMERY, IR,
AL B)IIS8E. B2IEE. B, L | T
ART B [= i DeepSeek
k2. MiniMax) , V2.5 ik,




IREREHEREHER

T‘MoEmﬂEP}mijBh"jE??
;gﬁﬂm%%mﬁ

AHMIE © MoEF R T By i Sk B9 T E 19 T SR B

WIS © DualPipeHE % » HBHMIEHI S EcLait B
BIEHIGPU SMEE ; Ei‘ﬁlﬂ']ﬂ**ﬁ,“ BIEA% -

=
XF3

REFMIE : EITE - S8

- HEMIL - FPEREBE ‘fEHJr_LFgﬂ: EEEF
fif ~ TLELE -
- EIEMIE : ZTokenFM (MTP)
DeepSeekMoE/ MDeepSeek—m-Zero
3L DeepSeekLLM Coder/Math/VL DeepSeek-V2 DeepSeek-V3 DeepSeek-R1
2023.07 2024.01 2024.05 2024.12 2025.01
i I
- 7B 67B . %I)\y%ﬁ&&“h
o 4
« 2T tokens . *ﬁ?ﬁ@gEE’]?%mﬁﬁU ggf#fb?j} RIBHBL Z=ET o RS
- DEEWEEN , B aw... s oI "
« SFT> DPO — "'*]“ — - MMERBEHTAINEGA R - Eifi— RL —K
| ?\D g B RL —#i -
i| = ' - AR N EEREERIBAN  BE
MLA ..%.,.. o " Phosel-CodStert Phose2-Reasoning RL
. = [EEN==— TEE LB
~J0II0000 |||| | 5UUUUUUHH".;L‘ U ot B . il R v o
0000 100 1 000001 ‘_' | gy 515? T N . g
00000000 ; 00000000 COG0000D 00000000 T — gl ey




ENEERDeepSeckiEBAIX B fA

YIEL4EE DeepSeek V2 DeepSeek V3 DeepSeek R1

DeepSeekMoE (BEERZE ﬂ-*&ﬁﬁ DeepSeekMOoE 28

Bb R HIRUERR) . HBKE 671012 . SV3EEER
¢ S#Z 2360 12 . HUKESE 370 28
%b’ﬁ%&% 210 128% B ==
(SIS + UREOE (SFT) + HDJILK + SFT + MTP+RL o AL
T BT (RL) 2|\ GRPO BKIEFRUGEAIER | o oFT, TIRIEHRIBURIERGE
- HiEE 8.1 H1Z tokens - HUEE14.851Ztokens = Yl RAE
. e + RLIRGIHERMAL
w  ° EDRBIA MoE 284, FHHTT « TR eI | i
MARESE i - KiEsthasenzcoTes | LB (TEBEIR)
. N PR o 234 NLP {£53355hR GPT-40 « H=HEE (MATH-500 97.3%)
T EERRIN 4] %?%%EZOTPS, BEEBRE | MMLU %Diﬂfiﬁi’qu 88.5% . ?‘EEE'JEEJZ (Codeforces) SopenAl
* APl B A KIERHE -01-1217/8%4



FEBIE Y DeepSeek-V?2

h EEEN

DeepSeek-V2i&EEI5DeepSeek LLM 67B#EEY,, DeepSeek-V23LH 7 EaEHY
tge, BEITTEET42.5%89IGmMA, B> T793.3%MKVER, HERAREMEHT
=S 7615,

B RiH=R

DeepSeek-V2 EERRRMNARNIESRE)IZGMAR. HEEIEEAIDN, &
I5| AMoE2RYY, BIERITSMRERIRRT, RIEREEIISrp A MHEERRYE], Az
YR s RIRMHSZHT.

m BUEE
DeepSeek-V2ETBGE2 (Mixture-of-Experts , MoE)2g#4, 1%&__ S
PELESNEFRE, BNERTITIFEAES, NimiEritactize
BBHEH236B, HP21BSETES Moken LHGEE, (EEIEAE

EREE.




tRBYE 91 DeepSeek-V3

IRBIE T

DeepSeek V3tRELERARVREIZEMSV2IREIEAZ, &
KAMLAFIMoE, V3EV2RyE EFEEZIEIN 7 2kl
(Multi-Token Prediction, MTP) H3i)l|ZxB#x.

RAEEAER R EEEEE, FEEESRA, S5EE
S F— A FHIRNERA, TMTPSEH TRURRRNZA

TMFHIER,
. EFEE, XERR 2, 2




tRBYE 71 DeepSeek-R1

( A w4 DeepSeek-R1 OpenAl-01-1217 DeepSeek-R1-32B OpenAl-ol-mini DeepSeek-V3

SRR, RISSESEES . | .
T MR B EIRF T AR i
SHIBIERES R, W TENES
TERFHERIEIEAL ) FAOVEF.
R B T SRR
(ERWESRE) , AEHEIIGIRN,
ERNRSIER TSR IORESE, 8
SR TR, (TR
RIEL, Sopen Al-ol EIGETIELH AR

E@EEI}ME i*%?lgo (Pass@1) (Percentile) (Pass@1) (Pass@1) (Pass@1) (Resolved)

- J

©
(=]
w
©
(=2}
(=2}

4
94.3
90.0 90.2

w0
—
=<}

®

=

-
©
&

[e]

[=]
~
©
)

AN

<
-
&

63.6

D
o

58.7

W
s
(=]

39.2

Accuracy / Percentile (%)

w
o
©

N
o

\\\\\\\\\\\\\\\\\\‘\\\\\\\\\\\\\\\\\\\\\\\\\“g

AANNNNNNW\WH

=
2]
s
]
>
=)




DeepSeek{RBU (A

5

G UNIVERSITY

Artificial Analysis Intelligence Index!

US & China: Frontier Language

Model Intelligence, Over Time'

95

90 -

85 -

80

75

70

65

60

55

50

45

40

35

30

25

20

15

OpenAl, -::;'3.;2
DeepSeek, R1

OpenAl, o1
OpenAl, o1-preview

Anthropic, Claude
Sonnet (Jun ‘24)

GPT-40 DeepSeek, V3

Alibaba, Qwen Chat 72B°

Alibaba, Qwen 2.5 Instruct 72B

Alibaba, Qwen 2 Instruct 72B

DeepSeek, V2

E= @ usa
@® china
. OpenAl, GPT-4 OP!e"ALGPT-dTurbo
' n
=
41 OpenAl, GPT-3.5 Turbo
—

Alibaba, Qwen Chat 7B®

A Artificial Analysis

4Q22 1Q23 2Q23 3Q23 4Q23

Model Release Date

1Q24 2Q24 3Q24 4Q24 1Q25 2Q25

18



DeepSeek{RBU (A

The Language Model Frontier: Country of Origin
Artificial Analysis Intelligence Index, Selected Leading Models (Early 2025), Non-exhaustive
Il usa I china I France [ Canada [l Israel

94
90 89 89
/\ Artificial Analysis

84 82
82 81 80 79 79 g 77 76 5 74
74
72 72
64
55

L Xl .

A dWS
GHE® oo | 2
Grok 1.5 Large,Command

GPT-40 Qwen2.5 MiniMax Nova Pro, Llama 3.3 Large 2 V2.5 (Dec
'24), Beta, Jamba, R+,

Instruct -Text-01, Amazon Instruct (Nov'24),
70B, Meta Mistral DeepSeek Grok Al21Labs Cohere

'

Step-2- Gemini Gemini Claude V3, Alibaba

03-mini, o1-mini,
DeepSeek Qwen2.5 (Aug '24),

03, o1, R1,
OpenAl' OpenAl DeepSeek OpenAl OpenAl 16k, 2.0Flash 1.5Pro 3.5
StepFun (experi- (Sep’'24), Sonnet Max, OpenAl 72B, MiniMax
mental), Google (Oct’24), Alibaba Alibaba
Anthropic

Google



DeepSeek{RBU (A

Intelligence vs. Price

Artificial Analysis Intelligence Index (Version 2, released Feb '25); Price: USD per 1M Tokens

Most attractive quadrant
Mol Wo3-mini @@GPT-40 (Nov '24) MGPT-40 mini M o3-mini Chigh) M Gemini 2.0 Flash M Claude 3.5 Sonnet (Oct)
M Claude 3.5 Haiku W Claude 3.7 Sonnet [ DeepSeek R1 W DeepSeek V3 [ DeepSeek R1 Distill Qwen 32B [ Nova Pro
B MiniMax-Text-81 M Qwen2.5 Max

J\ Artificial Analysis

70 -
» .,os-mfn? (high)
S 65 - 03-mini
ﬁ .,Deﬁaaeek R1 x
% 60 - o
2 55 - Gemini 2.0 Flash
o eepSeek R1 Distill Qwen 32B
c .
%  50-J MiniMax-Text-01 Claude 3.7 Sonnet
-a L
32“ 45 - @ . Claucfe 3.5 Sonnet (Oct)
:S, w0-9 .NovaP en2.5 Max
= GPT-40 mini
t -
b= 35 o (&)

\»Claude 3.5 Haiku
30 -

$0.00 $2.00 $4.00 $6.00 $8.00 $10.00  $12.00  $1400  $16.00  $18.00  $20.00  $22.00  $24.00  $26.00  $2800  $30.00
Price (USD per M Tokens)

20




Sy »
NPT TS

3 PEKING UNIVERSITY

DeepSeekBIELEFNF J15EH:

+ DeepSeek RUAZITROIAY, ETDERIHIES, BSHIBIRAML woc | ‘
. EHERRAKEREEIMESIEE, NS EE SR

- EERSFENHEERTICN, EANE TS PEENS B
 DeepSeekREKZELFIR—HREFNFELNT]

DeepSeek-R1 YIH AR EEAFF, B XFEHE:
https://github.com/deepseek-ai/DeepSeek-
R1/blob/main/DeepSeek_R1.pdf

@wwa DeepSeek-R1 OpenAl-01-1217 DeepSeek-R1-32B OpenAlI-ol-mini DeepSeek-V3
100 :E A —F- s ~ L
96.396.6 973964 * ﬁE by '
' ]2 =] g -
90.6 90.0 90.2 20.8 oL8 -
N N M o E P X D I P.
80 79:879.2 u a I p e
75.7
72.6
63.

ZLBEEE ik 17| EE
MLA FP8 HAI

el BECSE) B
GRPO MTP TTC

ntile (%)

|/ Perce

AW\
A Y

A
Y

2 A R R ..

AIME 2024 Codeforces 'QA Diamond MATH-500 MMLU SWE-bench Verified
(Pass@1) (Percentile) (Pass@1) (Pass@1) (Pass@1) (Resolved)



https://chat.deepseek.com/
https://github.com/deepseek-ai/DeepSeek-R1/blob/main/DeepSeek_R1.pdf
https://github.com/deepseek-ai/DeepSeek-R1/blob/main/DeepSeek_R1.pdf

DeepSeekiEBE s mst

o Hfih5Rfa:

> iBEESFIRE! (MoE) : DeepSeek>XHIMOoEZEY, BIDISERERESENASUBHNERIEIIHT
QMR IEFHEIREEIFIRER,

> FoiHENIRE R A EIESREE (EP) : 1ZRIg(EDeepSeekMoEEAIHLIL HIm=ETHHIRIE T,
ST N ERNGREIIE, R T REEXRASHIEFER, MAMEXRNHEAEMS.

> ZLBEFEDINE (MLA) : MLABRELELE R Key-ValueE Tz, EEIRFHEEEE,

> SEIIRE] (RL) : DeepSeek-R17EIIErHARHUER AR FS, BEFRIIPPORIE/IGRPO
IG&i%E, BEREFHEELE

> ZTokenFill (MTP) : ui%?Tokenﬁ,LJ Deepseek MRS THIRRE, MK T )IIZr2A.




DeepSeekiEBYYS MLt

® iJlIZRRAESR:

> FPEREGIREIIEG: EXEITESRERASHEE, EMRER(FRFPSEEH—IEEIIZGMA.
X—m, EDeepSeekHpATEInfra T2 EHIIEREEINERISSHE,

> KEEEIERA (TTC) : REXEEUAFRIKHEHEE, RS oRENIRFHHITZ T REIEHE,

> FTIGRSREE (HAI) : 16 BiZKE&H1T(Pipeline Parallelism, PP), 5 8 NMImRHY 64 IBEZFF
17 (Expert Parallelism, EP), LAKZUEF{T(Data Parallelism, DP), KIBEFHERY)|HERE,

> iBiflffifkDualPipe: SXHIBETREEA%Z, FIA 1B NVLink 5, RMBEEHE, REEE
HETRI4RE,

> inatl=2HmE (PTX) : o BERHTERAPTXRERESHITIER, UL T —3nEFE.

> {RREAIIEE: DeepSeek-V3RUIgrm4/9557.6 53T, {XI0penAlRGPT-40EM5tiAliIREELRY
3%-5%,




DeepSeekiEBYYS MLt

® it &fiHE:

> FlREDS: DeepSeelkXFBFRZHREE, ERARAFBBIMITHIERENY, K57 AXEFREFHTA
B, ENTARANKRE,

> 1RBIXIRSTF: DeepSeek-R1ERT A T ZNMMREZEIE, EAXERIRBNEFYREN TR
UEERIEER, (BfEsCR EES B AP LU E/ N RIRR LR EAR RN AR EEK, e
BE2ZHUHIH T DeepSeek R1imMMIMRREIAVEENAY/IMERLERE (EALLETIAFIFEFER T1RZSH
) .

> AIFIBEARNSERHME: WTas, IMREIAIZ— a2, 22—, XIFmm, BRHE
FN5IANAl, FABEHET; WFXREEEW, #WaeFRERInfra I iIZ89ME T,




DeepSeek-R12348

DeepSeek-R1-Distill-Qwen-1.5B
DeepSeek-R1-Distill-Qwen-7B
DeepSeek-R1-Distill-Llama-8B
DeepSeek-R1-Distill-Qwen-14B
DeepSeek-R1-Distill-Qwen-32B
DeepSeek-R1-Distill-Llama-70B

DeepSeek-R1-671B

Qwen2.5-Math-1.5B

Qwen2.5-Math-7B

Llama-3.1-8B

Qwen?2.5-14B

Qwen?2.5-32B

Llama-3.3-70B-Instruct

DeepSeek-V3-Base

& HuggingFace

& HuggingFace

& HuggingFace

& HuggingFace

ModelScope

ModelScope

ModelScope

ModelScope

& HuggingFace

ModelScope

& HuggingFace

ModelScope

& HuggingFace

ModelScope

AIEEE, B8RS

SChR E RSN T IR R

Qwent&EFLIamatEEy, ™
&R AREFR I DeepSeekts
B (hinLBiRE | Baa

RS, OllamaT BEAJER %
IHtEIRS)

iR, BENESR


https://huggingface.co/Qwen/Qwen2.5-Math-1.5B
https://huggingface.co/deepseek-ai/DeepSeek-R1-Distill-Qwen-1.5B
https://modelscope.cn/models/deepseek-ai/DeepSeek-R1-Distill-Qwen-1.5B
https://huggingface.co/Qwen/Qwen2.5-Math-7B
https://huggingface.co/deepseek-ai/DeepSeek-R1-Distill-Qwen-7B
https://modelscope.cn/models/deepseek-ai/DeepSeek-R1-Distill-Qwen-7B
https://huggingface.co/meta-llama/Llama-3.1-8B
https://huggingface.co/deepseek-ai/DeepSeek-R1-Distill-Llama-8B
https://modelscope.cn/models/deepseek-ai/DeepSeek-R1-Distill-Llama-8B
https://huggingface.co/Qwen/Qwen2.5-14B
https://huggingface.co/deepseek-ai/DeepSeek-R1-Distill-Qwen-14B
https://modelscope.cn/models/deepseek-ai/DeepSeek-R1-Distill-Qwen-14B
https://huggingface.co/Qwen/Qwen2.5-32B
https://huggingface.co/deepseek-ai/DeepSeek-R1-Distill-Qwen-32B
https://modelscope.cn/models/deepseek-ai/DeepSeek-R1-Distill-Qwen-32B
https://huggingface.co/deepseek-ai/DeepSeek-R1
https://huggingface.co/deepseek-ai/DeepSeek-R1-Distill-Llama-70B
https://modelscope.cn/models/deepseek-ai/DeepSeek-R1-Distill-Llama-70B
https://huggingface.co/deepseek-ai/DeepSeek-R1
https://modelscope.cn/models/deepseek-ai/DeepSeek-R1
https://modelscope.cn/models/deepseek-ai/DeepSeek-R1
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B EEERENEX

> BARE: BEEERMERL BT (MEE) EARERA— S (IMER) | i
R ST

> EREN: BESKBE—FHEARISAVER (SUTEE) MADRERE)ERIER (SFERR)

HIsR.

T REEENRE
> UG Selllg— MERERA BT B EASIEEL

> LERRIRITES . BUMIEESISURTION, SRS AR, RN,
> IR BTN IS AL,

> LSRR BTERESH, e,

B FERARRE
> BRI FEBRSHD, HHAAE, BEAEARZRTETRE.
> VEBERTH SAERRIE Y IRITHERHIERDT, BT RREE
> WERIRE: FABRIGFAENRANRTEED, JIGRARE




DeepSeek-R1ZIAtRE-BETIRILL

4 )

Model AIME 2024 AIME 2024 MATH-500 GPQA Diamond LiveCodeBench CodeForces
ode pass@1 cons@64 pass@1 pass@1 pass@1 rating DeepSeek,’gss’t Hﬁﬂ’{l ; é’é. (]

GPT-40-0513 9.3 134 74.6 499 329 759

> FH5IA1.5BFI8BMIER WSS
Claude-3.5-Sonnet-1022 16.0 26.7 78.3 65.0 38.9 717
o1-mini 63.6 80.0 90.0 60.0 53.8 1820 %ﬁgi '
QwQ-32B-Preview 44.0 60.0 90.6 545 41.9 1316 \ ==g4 N
DeepSeek-R1-Distill-
Qwen-1.58 28.9 52.7 83.9 338 16.9 954 > ’%ﬁl}ﬁy j: %r }[’ 1 4B

1 JE) B

DeepSeek-R1-Distill-
Qwen-7B 55.5 83.3 92.8 491 37.6 1189 > %ﬁ&ﬂ] |I:UK 3 2 B Xj-'ftﬁt_'jﬁj:—_r
DeepSeek-R1-Distill-
Qwen-148 69.7 80.0 93.9 59.1 53.1 1481 mz:%:lE:ll:
DeepSeek-R1-Distill- NP
QweF:mazB 72.6 833 943 62.1 57.2 1691 > TOBMMNELEK, S532BMHAE(,
EZ:’;‘;‘?RLDN”' 50.4 80.0 89.1 490 39.6 1205 BAEE, RETAERERE
DeepSeek-R1-Distill- 70.0 86.7 94.5 65.2 57.5 1633 - y,

Llama-70B
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DeepSeckiS BRI 7S iR

LS EIHSRYEEIRSE

DeepSeekE S RERERENGEECX, BEBESEILEF
LT mEpBRE, BEMRREUREMER, ERATX
SERY BRI ST R

SRHAFESREES
DeepSeek-R1EHFHIEFMUIBER TR RIN 1 HEH[E
KRR EE S

PG ARENRA

ERNAESNIBEE (WEREFTIBTULNE) |
LT GPT-489eR 3 AL TEAE
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G UNIVERSITY

BiEEHERRS

> 1AAIEM(ai.com 8 https://chat.deepseek.com/), BEFEERA,
EEENmREER, (BFERSAISERM,
> TEAPP, EBEFIFIRERNRE, ERFFERSAISERM,

(FERE=1RSSAPIEH

> BZHIRS: MMEAL RUEEZER. Molly R1, @B,

> APIEA: DeepSeek, tEEREN. KUWISIEE, IREXAPIZRE
B, E&FRESERN, EHEFERS A EER-,

_______________________________________________________________________

> AAEEE: AAERREIETIA, KRESHERE, DEEE,
> RUEE: RWNFIESEIENERS, ESRPIE, SRR,
| > —{iHl: EEMTERE T DeepSeekiEREE—FEE HAT—HHL,

_______________________________________________________________________




« PART 02




I F AR {aEE BN EEREf A DeepSeek (—izERIBMR) |, Fii]
SRS ZEAREELT LSRRG EK, B SRR RIFHR#EOllamans
SITEIEPELMME, RS SHEPEALGR, SENEeEmN
PageAssist, RHEimChatboxF1FIMFELOpenWebUI, SEIMANAZEY
NeheaBE. HEPoZEUEFRENDRMNZE, FBEARATERGE. Fk
SR EBE DeepSeek,




RRERE
IR R A EDE HYBKERIT323K, 7747
S 2N E N TR FIAE (HEC B RIS
|, EREESHEFRERS, iF
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= M ARAEACRRE b o

EERE

ez X%
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3

UNIVERSITY

9 L
SHERIMMRERED SHUESHTECEILES
1. EEEEN: EER, SHEMA, BEREE 1. AipEEEDeepSeekhy, FIREEMHEREIEES
SBHEERRAIERAES, EEEEESUHEER. IEEBURA, W01 SBRENEARRERIRE,
2. TEHER: BHME, WHE (RAM) HIEE 671 BIRBYEARSS BREERE SIS,
(VRAM) RIS 2. AENESHESEC, THRUEEEE, =7

BITRE: SHEARIRE, HEEEEIE, 7T BITHER, BREIRREL ISR,
HER R BRI %,



(BB -1

- SRR BEER U

.5B 61z (BRZ%) 16GB 4GB (#0:GTX 1650) 5GB+ SCRIHIRATLERA. HIBARYIR S
7B 8% (MNZ%) 32GB 8GB (#0:RTX 3070) 10GB+ MNATEER. ZRIERT
8B 10tz (Z%4%) 32GB 10GB 12GB+ SEERERES
14B 12#% 64GB  16GB (41:RTX 4090)  20GB+ BESH. OHEISE

32B  16% (40i9/Ryzen9)  128GB  24GB (4:RTX4090)  30GB+ FF/ETEH. SESTAE
70B 32tz (ARS5884%) 256GB 40GB (40:XXA100) 100GB+ SR, KHRSE DT

671B 641z (AR552855E%) 512GB 160GB (8x A100) 500GB+ ExRRARAR. SUIREE

Ollama$Z fffdeepseek-riE R A B HER, FIRRAFREFE DL, MRREHTFEMEE, NIFTEEFEANEF (EN7BFEEL16GER)




(B (FEcE- =%

_gmem | CPUBR | WEER | BEER (GPU)

y
158 48 (Intel/AMD)  8GB 7o (FHCPU) BR2GB (GPU s wyeeve  \mzrasioh. srAtest

JiIfES
7B Mz (BLIEIF) 16GB 4GE)3 8GB+ AHpFF R, EERENLPES
8B 61% (Z5A=) 16GB 6GB 8GB+ NID&ERL,. IBIEHTE
14B 8% 32GB 8GB 15GB+ ARSI, KA ER,
32B 12#% 48GB 16GB 19GB+ SZFEIHE, REEEIS
70B 161z (IR55=a4%) 64GB 24GB (ZK) 70GB+ BIESE. EERit
671B  32ix% (IRSZEEEEf)  128GB 80GB (£k) 300GB+ RIARIES. AGHRER

LIHRFIRE T, ERARGHIETRE, MR REERETWETRE, BRgESHE—L




PRI IN

HRIET IR ZSIE S e S

> EREARAIERT, AILCEER

BTSSR’

> HINFERES, WLHHXERE > FEEESHERAGIIFITRERRE,

ROLANERY, BIie®1.5BE7BIREY,
BECRRECEREY, NEBEICTEL
ezl

MNTFERES, NGRS, 185
TR KIMEEE DT, e 14B R
AERREL, HEcESEeeit, s
inERIIATERNT.

REHERNRE, LIBEEATEXK,
[EIRTBERERAR( RS, 4N1.5BHEEAIR]TE
RFZRIRE LT, BEMESRK
RIFRF.

EIEF RN MREERRE, wik

EESHERE, W32Ba70B, B

SiniE, LIKEERAICIEEIH

EEHNETTRER.

AEETHREHECE, EINRE.
EREMREE RETTERCPU,

> TP EEERI, AJRIESE
PR RIEIRS AR R, LUSTHSARL
RIERRE TS RES AR,
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OllamaTEHN4B

Ollama@E7

» Ollama2— M HENABESHRERS TE, SESWAPREEREITAREE, B EEIT=
5, APALIEBZEKPC LA LLMENIEXINGEE,

> Ollama=BmimlAtitERIR, MEERAGPURFRLIRIHERRE, HLGPUNER(EACPURIR.

> OllamaE /5§44 https://ollama.com/

Ollamalfj&ets

> ThEET=E > XFEEE

W RIS > BERALRIF > Y TEER
\" > EEEE > HXIEER > EEGAE


https://ollama.com/

PRI ED!

Zx=Docker (A]i%)

> Windows/Mac& % : 158)DockerE R, TF#E;Docker DesktopZEizF, 1E17%& = Ea1Docker
Desktop,

> Linux&%t: igialDockerEM, tRIELiInuXEZITHRIEREZEFT,, WIEFDebianREF(EFsudo apt-get
install docker-ce docker-ce-cli containerd.iofp$%aE, LiEGFErNDockerfRS.

ZEOllamaZE i

ows/MacEFs: 5ia@IEE & o CniamataE, R EAIHE TR,
1 — i<~ curl -fsSL https://ollama.com/install.sh | sh, =/Fz FEFHEELE.
"Dockerz2t: HENOllamags{s, WICPULR{EAdocker pull ollama/ollama, =17 &R E]{#Adocker

“‘, I‘l}n -d -v ollama:/root/.ollama -p 11434:11434 --name ollama ollama/ollama@i; <,



https://ollama.com/
https://github.com/ollama/ollama

MRESEE

tRASHE

OLLAMA MODELS EREEVHNERESR, BMAEERAYEIBERPBZRED C:\Users%username%.ollama\models
- Windows &%t @INABKRECE, aIiEEME (40 E\ollama\models)

OLLAMA HOST ZFmollama RS IENTRIMEEIIE, EAIAY9127.0.0.1 WNREERIFEALEERXITA) Ollama (41BEMNHY BIEM

HtEAK) , EIURER 0.0.0.0 X .
o BRERESIBEERRE (W
OLLAMA MODELS=E:\model

OLLAMA_PORT Follama RSISITEIERAIRE, BAN11434 KOG HSE, TTLUSKIRBRMEMIHD (08080%) | - oo - )

OLLAMA KEEP_ALIVE 0
OLLAMA NUM _PARALLEL 1

OLLAMA ORIGINS ERHTTP SPUSHETORE, SREAESAEsIE NRAERRER, THEENES * _NUM_PARALLEL {1
) i = > 7 {eitge, Er-NEREIEKKIR
AR HE.
FTrRAEENNEFINFPEEERE, BRAASMED 5 9% (AN4E2i=300 {{3X 300 #, 0 KRR #9& _t =
OLLAMA KEEP ALIVE E*ﬂgﬁﬁggﬂﬂﬁﬂﬁﬁﬂ, (HuRENRT—EEE) BIGRER 24h , BMERERFEDERE 24 /\dT,
AR

OLLAMA NUM PARALLEL FNBERGIEBNFRYE, AR (AIRHRBRTHIESEK) BURRLRREKIF TR

OLLAMA MAX QUEUE FNBEKRAIKE, EIMENS12 BIGREREIIRE KA TAZE, BENIHKERFRSEIF
OLLAMA DEBUG F it Debug BE, MAAMEAMERTLAZER1 (BMaEiFEHAEEES, FTHEEIR)

OLLAMA_MAX_LOADED_MODE o @5 i matsimir-nismiou e, BiAn1 (IRAYE 1 MERMERH)
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5 “P‘EKING NIVERSITY

Bl S EI R Z8173]]
> AERE . RlinFREETENEITEN L, Bl
http://localhost:1143450llamafRFZiE(E.

1518]0llamafRss
> BEi0llamalizssia, BidixlsEasinia
http://localhost:11434

a]E&Zl: " ollamais running “ > ITfEERE . ERRRRAEATET &N IEOllamaiRSSAT

> EFEAE, EREOllamalRESEEEE, &8 i ENAIPHIER DGR, AJ7EOllamalRSSFETE s
B XiEs e AR IEEOEE, DURER 17ollama serve --host 0.0.0.055< iFIEfEA A aE &M
BT BN, NETE, REEDIPHEIEAEIONIamafRs.

. SRR LRI
> ImHse: FR11434mOKMWSH, aWaRH, FEid:
ollama serve --port <new port> i< aE BT IEXIMETEISEE RO,
> IERE: EREREINES, FHREAREREITHRAMARS.
> PR E : R IERN TS 11434imOR9ER], BZRI0R KSR e

iz e,
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aizl

FE N, ¥
M GTRFIR SATIE S 5, ERLLHATIR

EINE S JEalor R IEHH S 5 -

41



-

OllamaE AW S @i

stk

ollama serve [35/ Ollama

ollama create M Modelfile BlJZ1=E

ollama show EVMEERER
ollama run =1 THRE

ollama pull MiERAZRPAIEEEY N 0

ollama push EEENEXR TR %g% ;gi%\}[\
ollama list FIHATBIRE e, FEHFKTE
ollama ps FIHIEEIZ THIIREY M BE A
ollama cp Shit=E
ollama rm iR RS

ollama help EREEMSHRNER



{EAOllamaas S T EkiREE

@ 4“'- W o .,.‘ "“"‘,. x
TN oy »
& AR AT
§@§mﬁﬁh‘
Zsss” PEKING UNIVERSITY

TR TS

{FFHollama pullin S TFEIEE!, 1&z(Jollama
pull <model name>,

=6 ERPEXimHE N\ ollama pull
deepseek- r1:7b, MOllamat&EBZERLINTE
7BIREY, FERTLY107%H.

o

TR G

> TEHIIEYR, BasBRFEHESR, INERT
IR EANFRIRAT A,

> AlEdollama listip S EEC TERMRESIZER,
INMEBL R ST

> = ERPETE14B1EENT, EiJollama list
S RI T EHEN50%, FiHEE20955HK.

~N

"wf
-

TR

E MKW, AJRERMRn BB R TEIR.
A SINENEIT NS, BiaEREIERIIRE L,

=0 ERFTE7BRENSEMSE RN, BT FEar<EmMIITe Rk,

—H
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{fEAOllamafp $1E

I B TR TR & EITINSRE
> {EFollama runip<iz{T1RE, 18z /Jollama > REIE{T/E, fli@dollama psip$EEIETIEITHY
run <model_name>, HEZR, MIAMRELRSIERIET.
e > =6 ERFEZiRENollama run deepseek- e > HIRBREEET, TNERFRIEEARE, 32
o r1:7b, BRERINEMNFHFNZITIRE, RSN EBEEMRE HERE,
> ZEf: ERPET14BRE)s, MAERERE, £
) \ BRINFOAISE. )

(g bt

> {ffHollama stopipSZELLIEITANERY, 18z Hollama stop <model name>,
> ) EREPENRZMRE, @idollama stop deepseek-r1:7bis ST 7BERNNETT, BT RFAEER.

—H




IREHSITHR

ollama run deepseek-r1:7b

Last login: Wed Feb 19 09:56:40 on ttys000

)» ~ ollama run deepseek-rl:7b

>>> RUF, REHE

<think>

3 ZDeepSeek-Rl, — THARERZLXTFANEEENF, RERKBIESS d V8 FE, ABMEZEEEFETERQRA,
</think>

2 DeepSeek-Rl, — THARERRAS T ANEENF, REREIZZRER NZE, RBANEZHEBESEI XA,

>>>




Ollama Il |a)RR o

R e I AR XS

> [a)REfiid

> EXLA@EE"FOIIamaHER,J\ BEAK, ZRE
Sl - AL, SEE N RRRRE
& https//ollama.skbergam.dev = Fiss.. ' 1q:ﬂﬂu B’%o

> BRRABE
> EBHISIALE: BdkECIE (20Nginx) Z
fNBasic AuthLMIE, ¢ 7EOllamaE&Et4rE
X IP (OLLAMA HOST=192.168.x.x) .

Bl https:/prana.skbergam.dev o Fias ¥

> WEERE: {EHADockerfd--network host
RIVERE, BcaiptablesPRGIRISKIRIPER.

> HEaEs: F‘}EHOIIamaEI’J——verboseEI,L,JE
., &E5PrometheusiSizAPIEARER, 1R
tJa—r%uwio




Ollamas il |ajRiR

RELF RS 1EREIRILIT)

=
> |a)Eimid

> OllamabRAFR EEEVIEITECPU, 2 EEELSHMEHEE TR,
> BRBE

> PEMKEIRA . @813 Dockerig{&EEOllamakkA (Zlollama/ollama:0.5.1-cuda) ,
R BRI NGRS R,

> BFoEEGUE: ERANnvidia-smilsiEGPURI AR, xR EEIEZECPU, 1 @ECUDA
IXENERASOllamaZ@mFEMERFRES .
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ING UNIVERSITY

K

Orian (Ollama WebUI) ollama-ui
> 45 BINEEIIRZRSE, SIFGmailsEr. ATHEREE. T/ > B SERERE, SRENNR, DIXRAEEE, MNIUASRKE, X
XEH, SREIE,
> iR IeEFE, AIRENRNEH, ERTEZMEE. > UmR: IHEESCAE, FEFARIF, ATBRBEEAMSTK.
> TR BB INEE (WSCHHEER) oIeesb FHEFIRE, XIAZEGmailF] > R ThREROEN, AT ARESERT K.
BIIEZRAIF PSR, > EARR: ERRESNIIRERE. SEHXREERNAF.
> GRS EEEEMMEIE. ERIEEINEENAR. >
>
Page Assist
> R NUEESHR(Y, SFPDFXTE. WEERER, SX5RFMHE. Cloud
StudioFcEE5ERK.,
> iR BER, ©EHE, SNUABSERES.
> RA: NEEENE, WTFAEFERNIRENARNAABE.
> ERTR: ERRESNIIARERES. HITEHMEAIRERIFAR.
>
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bl T
1 N

\

¥’ PEK

® Enchanted LLM

> %R MacOSIREMNA, XFFEMMATERE, REEEEM.
> ER%R: BEGMacOSHRF, FEMEITESMMEE,

® Chatbox
> 4 BESTREZAENA, EWindows, MacOS. Linux., iOSFlAndroid, iEFSfiE=iEnR,
> ERRE. EEETAERE, SESMERSEER.

® LLocal.in
> B BYEERSTFRENEFE, ATARAASTHAENESIER, ElectronsEEEFin, ST,
> ERZE: EEEEAMETIER. BEYSERINAR.

® Ollama App

> SR IBEZTERNZFEaEFim, xFFOllama,
> ER%R EEFEEREAE. SPESIFHIAER.

R
"
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Open WebUI
> 15 BETWeblRE, HERFS

Ollamat®BiH {732 .,

> ERYR: BEEFEBIWebFTES
REZERIAR.

> TR B bk :
https://github.com/open-

webui/open-webui

NextJS Ollama LLM Ul

> 45 T A0llamaigitHotkEE X A
FRE, FEEW.

> ERAGR: EaEXELAXEIAR.

> TR B bk :
https://github.com/jakobhoeg/ne

xtjs-ollama-lim-ui

N

o o s
LN,% R |
‘: : x‘
i/ - - 1}
N | v
N ;‘,_'*

UNI

Ollama Basic Chat

> 45 fEAHyperDiviziz = UIRY
OllamaE A KFRmH.

> 1ER7E . EEEEHRNIREIR
B,

VER

SITY

-

oy LY


https://github.com/open-webui/open-webui
https://github.com/open-webui/open-webui
https://github.com/jakobhoeg/nextjs-ollama-llm-ui
https://github.com/jakobhoeg/nextjs-ollama-llm-ui

o )

> #58: OllamafgitT *EPZ&HEIQ

B, flloterm. ollama.nvim%:,

HEFAEEERIRPFERAOIama,
> ERZE EEAARE, TER
KimHuERFEAOIllama,

-

= RS

> 5 OllamasziFfEGoogle
Cloud. Fly.io., KoyebZ=¥&
EERE,

> ERTR: BEREERmEr S

RERYRR,




Chatbox-Zr 3%

S =3
TSR
> iha)Chatbox AIEM, TRIBIREZIEIFIRA FTEHHZ
%, LEEERERRBEINA,
> EfAE . EeBEYEeER, EESHERESTEN
AF.

Ao ERE

> (EFAHAEERY: $THChatboxtiit, Mtk FREtEE
RHNIRE, &% [1REUREM5] K [Ollama) |,
[APIEZ | BEzhiEZchttp://localhost: 11434, ik
ENARR, [T [RE] .

> (EFTELAPI: LIBNEEERAIAIDeepSeek- R1794,
1%+ [SiliconFlow API] , ¥4MEAPIZRSE, %2
DeepSeek- R1#&EHY,

/
> ERRR: BEEREREDRAIELEENAER.

{EFETI8E

> SXEFIERBIER, B STE, SCAYECRIE
RE&FA, AIERBEZRATWE, AIBRIRIEGRE
ik, LaTeXfOMarkdown;g

HihgE

> IREAPHRIE: HEIREXRRF, ERREAPHIIE, EERIAERIAI
TRBUFNBRSS RIS

> BIEFIEIPrompt: ERChatboxiRHRI T RigitFIE%EE
Prompt, LUXSRENAIRERL,

> REHIXRICR: ArERXKIERAIPromptEEaREFEALD,

> Z¥ERY: BYERKS, TERNERSE LRZHUE.

> BT EERESTAER. EEWXICRAR,
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Chatbox-58mH

BE
[ N ] Chatbox
© #ER @ Ex = #iE o Hit
Chatbox [ EmojifliFtl GEE. WD

WAAF‘\ v o ii -

OLLAM HiE o 18- W (ETRAsEenmE)

2 8-+ (KM
o P x4 3.4 - @ (EXERREFRELHE L)
http:/flocalhost:11434 e 0 EmojiflliZl 4.l - w (WESEWLEK)

5. R - # (RTEEARERK)

RO oo anmmas

TR RITE Ollama MRS HEB T2, B2 HHSSINE,

R P13

e
deepseek-r1:7b e -
EFAHEEE LR RS A Rl /BN S R R 0.0
® Fwx
58 %(Temperalture) sl
Miaainiine . IR A DI (o J [e———
S s A BB RS R R WES.
BHEME 1.3 T REEHTERA,
% 1.3 TRANESE.
B w N
= ST S ® #HE
Aps st g @
/JIIl JE-LX % E -Lx : s ﬁEH ﬁ!J §§ E 1?,1#%@“ {IE 1 '5 kens used: 1049, first token latency: 9431ms, model: Ollama (qwen2.5:latest), time: 02-17 17:11
\ S * '\_\LI Eﬁ
RADE R/ EF /S -> 0.0 .

LIRHHEY/ 24 -> 1.0 _ P
= iaH

EFH X{Hﬁ ->1.3 FEXERH AR .

#}E -> 13

SIEREEE/FHENE -> 15

® %F(1.98)
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Page Assist-Zg%%

01

BERLE
> ¥JFFChrome Web Store

> HZE "Page Assist”
> mon "mInEIChrome” &

[ERBEE
FIF At . S, BEAREEREREER (A
Ctrl+Shift+P) ¥JFHUIBOE=, EMA=H, sTLASAIBAIRE
HITXNE, KNI ASIIEXER.
FRAWeb Ul: Rl BER, SEHRIRERFFIFWeb Ul,
EWeb Ulsh, TTLUEHERAChatGPT—HESAREELHR{TXIE.
BLEAMARREL: ENR(ERR, FEEEAMAIRE, BEix
#0llamaFIChrome Al (Gemini Nano)ZA#BABR(HAS, %
EiEEriRiE, AR aSEEHTRE.
HfthThae: MIIASIHE. T, BRNER. E5RE.
ER7R: EERESMUATEERES. HTHXIHAIRRE
AR




RSITY

Page Assist-58H]

C m £} Page Assist - 2t Al HiB26) Web Ul chrome-extension://jfgfii bnfnbobbkinehhfdt yjoptions.html W 8 & O ® 0D OME® £ 2% 68 0 & % a O © « ) =] o

FEE v - @ @ G @ Dhaxii O2 OE O OF ODE O O D8 OB O O# @ MWEWD - LobeChat B KiwivM: growing-... @ 20248&108%ai.. @ ger.io, gherio, k...

0 =z wwx - [ﬁ-‘) deepseek-r1:7b ] & L &

@ OllamalE#EiE{T

WA—FHE...

@ (J Bo Jum v
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OpenWebui-Z&%e

UNIVERSITY

L = iy
LRIE
» 1&5170pen WebUI, RSS!
»>7 GPU 0 & : docker run -d -p 3000:8080 --add-host=host.docker.internal:host-gateway -v open-
webui:/app/backend/data --name open-webui --restart always ghcr.io/open-webui/open-webui:main

> FHAGPU I & : docker run -d -p 3000:8080 --gpus all --add-host=host.docker.internal:host-gateway -v open-

webui:/app/backend/data --name open-webui --restart always ghcr.io/open-webui/open-webui:cuda

B

en WebUl: Z35Epkfe, FIFREEsaiahttp://localhost:3000,
;”: wEEs S HILLMIZE T8 (WOllamazkOpenAl APl) , ATLABCEEENX OpenAl APl URL, EREZIEMFRAIIAPIRS.



OpenWebui-5{H]

€ 5 €@ @ AFRE 192168.9.189:8005 B 0 © O ®M 0D OME®:=Z3 OB 0 & % & 0o « g9 2060
2 @@ G @ DAl D@ O OF OF OX OF OE DY OB O6 [OF @ MEWE-LobeChat |8 KiwivM: growing-. @ 20244@80108al.. @ gerle, gherle, k. -
o BiE = deepseek-rl:7b v + = o

Tell me a random fun fact about the Roman Empire

OpenWebUl 5%
o ; o s SR E . Ktk

“Okay, so | need to come up with a random fun fact about the Roman Empire. Let me think about what | know about the gl_ ,3 — ‘;_IJ_[ A P | \E /\
Romans. They had a vast empire, built a lot of structures like the Colosseum, had agueducts, roads, and a complex Z —lﬁﬁ /tt |:|

political system. | remember hearing something about concrete and how durable it was. Maybe that's a good starting kva J%F %
point. |3

%30 X
WRE

Wait, | think the Romans had a special type of concrete. I'm not a historian, but | recall that their concrete was guite RAG %I:I }A_ %D 9 l\ ;LB
advanced for its time. | should verify that. Let me think, wasn't their concrete called Opus caementicium or something like -l’/ \ E I:l
that? And wasn't it made with volcanic ash? Yeah, that rings a bell. They mixed lime, water, and volcanic ash, and I E_ *E Z"Ff( P
sometimes added other materials like pumice or bricks. 7\ X -q: a g e

. hY
| heard that this concrete was flexible, which is different from modern concrete. That's interesting because modern ASS I St /‘_—-£$ — Ij] ﬁg *ﬁ
concrete is more rigid. The flexibility probably helped their structures withstand earthquakes better. The Pantheon and ~J
the Colosseumn are examples of their long-lasting structures. | think the Pantheon's dome is still standing after nearly 1 L'l: H J:I: :}? O I 'l ﬁ%IJ
2,000 years, which is impressive. ] 7 / 7N A
>
I should make sure I'm recalling this correctly. How did they achieve such durability? Oh right, the voleanic ash reacted i ?i/\ \ / Q& g FH ):l
with seawater over time, creating a strong chemical bond. That's why some of their underwater structures have held up /\-l\-
N
s0 well. Modern researchers have studied this to try to recreate the technigue, which would be more sustainable than E A*& Al | 1/E

current methods.

Let me piece this together into a coherent fact. It should mention the self-healing property because that's pretty cool and /}IL? E El] ,.TI-—J' lé E

not widely known. Also, note that modern scientists are trying to figure out how they did it, as it's relevant to today's

BT REWEA

| should write it clearly so it's easy to understand. Maybe start with the main point about the durable concrete, then

explain the components and its benefits, and end with its relevance today. That structure should make the fun fact both E‘ 'fat E ’ )EH

informative and engaging.



> PageAssistL AN S iHSSEIABAI SNn SHTTERS, BARLSIREERE, BNy
5, SIS KRR NIRARFP B EERE, B IEHEZENEMEFTNT=.

> ChatboxEREFNFEREETER, IERLIRITRESEEAPIIEEHT B, FEAABNEENERSE
BREFRZBEE, ERTEESERENEEREIEAIRENTS.

> Open WebUIRERWRARSEEGFRAEE, NERIEE. SREHZFIRESMIEMARSE, B
TEdd . IMEIIRFHERENRCEARIRAEET K.
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PEKING UNIVERS

1. OllmafEZREE N ABFPRABURIEE, BEZHAPFRTSE TSR
BAE. X—EoFEAIGRA RN BEWRIABUIBERI S RAIREL
B, HBERAPALLT #ERE, |

2. MVREFINEHEF(EA Transformers RIREIGUEREIFES], (ERVLLMAE | |
Za(ERPagedAttentionifARSLI24(ZF TransformersfF M EL T AE

ENSIGEE, fIrEeWzsE, UREABRNEWERESHBEL SR, FE
SN ERFHEE. HEEHMERRNSEEFLLZE, HRESTISHS
HNEBE, SFSZHE.

3. @Y, FXIEEAHIIRYKTransformers, UnslothFZERMAANSEMWIE
BHDeepSeekBiEMHRITE. BAFNBMABTEIRNIREERH, B
KA —ENREERD ZHAINHARELEFLLK,




Transformers

-

> Transformers 2 7 AT LA N EFF B IZ5THITUIIZEESRY AP F1THE., (ERTIZEE e LUR DT
BEFEAHE, FETEMNLIIGREENNEMRR. XEREIFARERSHRIENES, thal:
BAESAE: XADE, MEEAIRE. [E EEEER. BE. % SIUEENAEAER.
M= : B&nk. BirtalfiiENsEl.
= BanEEIRAIFSEmS L.

SiER: FROE. HEFRIAR. WIRSRIEISE. TR SRR,

> Transformers 3&E PyTorch, TensorFlow F1 JAX FHIEREM, IXGATEREEINE NN ERERARERIESR
R 7 RiatE;, A MERPER/UTREIIG—MER, ARES—MERPNEECHHITHE, BREHa]
LA S 79 ONNX #0 TorchScript &=, ATFEEFIMETIE.




TransformersEfE{GEYE 3-1

\4
\

B ZREAER I

pip install torch

pip install transformers accelerate bitsandbytes

> SR NERE

s

from transformers import AutoModelForCausalLM, AutoTokenizer
model_path = "deepseek-ai/deepseek-rl-distill-qwen-7b"
tokenizer = AutoTokenizer.from_pretrained(model_path)
model = AutoModelForCausalLM.from_pretrained(

model_path,

device_map="auto",

torch_dtype="auto" loa d_i n_8bit =Tru e, # ﬂl«lﬁﬁbﬂ%ﬁ&%ﬁﬁﬁSblt%’f{

63



TransformersEfE{GEE 3-2

>

\

EIR— - EfTiERY

\

inputs = tokenizer(prompt, return_tensors="pt").to(model.device)
outputs = model.generate(

**inputs,

max_new_tokens=256,

do sample=True,

temperature=0.7,

repetition penalty=1.05

)
print(tokenizer.decode(outputs[0]))

.

prompt = "<|system|>{RR— 1 AILEEEIIF <|user|>FEEFitE <|assistant|>"

from transformers import AutoModelForCausallLM, AutoTokenizer
model_path = "deepseek-ai/deepseek-rl-distill-qwen-7b"
tokenizer = AutoTokenizer.from_pretrained(model_path)
model = AutoModelForCausallLM. from_pretrained(

model_path,

device_map="auto",

torch_dtype="auto"
)
prompt = "<|system|>RR— P ALEEEBNF<|user [>BEHRETFItH<|assistant |>"
inputs = tokenizer(prompt, return_tensors="pt").to(model.device)
outputs = model.generate(

*kinputs,

max_new_tokens=256,

do_sample=True,

temperature=0.7,

repetition_penalty=1.05

)
print(tokenizer.decode(outputs[0]))

<| begin_of_sentence | ><|system|>{RE—MNATEEEHNF<|user |>EBETitH<|assistant |>BFItHE—FHERE
FHERRKHATERLENITESX.

EETETF (qubit) MMR, SEBHTHTIHTENETFEMN.

EBFUMIFIINEOMLZIEIEN, TEELATRME ZENEMTS,

RE, ERSERMT, FIUIMEFNETE,

EFtENREEERSMRENETLE,
ENREES—TEFRATURRLTEZ MRS,
MEFUENRFFARMUENETFRAZEEXE,
Mg HEEA

BRI RNEREFARMEREE,
BRI ENEFIBETHITIRE,
REEMER.

EFTHEREGIIRTREENS,
N2 5e%s . MRRIE . fifu)s,



TransformersEf=tREY 3-3 e g At

\

> SR EftiEZEER X B IEFET gradiotEZR, o URIR B3N
—/NETim SR E, oA T DUEREE S
W& Z i TIE A

-
# pip install gradio

import gradio as gr
def generate(text):

inputs = tokenizer(text, return tensors="pt").to(model.device)

outputs = model.generate(**inputs, max new tokens=256) inport grado as or

- - ef generate(text):

. . . inputs = tokenizer(text, ret‘urn_tensors="|:|t").to(model.device)

return tokenizer.decode(outputs[0], skip_special_tokens=True)| i mectomermctmmt, scactoese

gr.Interface(

g I‘.| nte I"fa Ce( fi::ﬂ:::;ﬁéxtbox( lines=5, label="#A\"),
outputs=gr.Textbox(label="%i&")

).launch(server_name="0.0.0.0", server_port=6006)

fn=generate, * Running on local URL: http://0.0.0.0:6006

To create a public link, set “share=True® in “launch()".

inputs=gr.Textbox(lines=5, label="§A"),

WA i
outputs=g r.Textbox(label="%gH") 43, WitRR 43, WitRRiE?
).launch(server name="0.0.0.0", server port=6006) crsbiormtisimsrbg s o)
. A, BRREAEE IR,
</think>

Clear m 847! MREPEORERE (DeepSeek) 73
SIFFRAIEHERNF DeepSeck-R1, MIEHERIE

fAiEdE, RRREFMEERTRMTE.

Flag

UJ



inputs
input_ids
inputs_embeds
max_length
max_new_tokens
min_length
min_new_tokens
num_beams
do_sample
temperature

top k

top p

ERkITERASE 2-1

NS EARIBERY input_ids, FITERSARIEEIAERD
5 inputs K{l, (BEFERTERENRLRIEA
BMAREBAMEE, BEBT encoder-decoder &7

ERNARIRAKE (BIFEHAERD)
SERAYHT token 8 (FEERAERSD)
ERNARIRIMKE (BIEBAERD)
ERGAYFHT token NE/NIE (FBEEBINERSD)
Beam search Y beam (&, ATIEHIERMAIZHIE
BB ARBHREERI A
T R AR LI
fERET IR, RIMEERESRT k 4 token %4+
TERETIREF R, RMEREERAT p A9 token R4+

I
SNERMEN inputs_embeds, RIABEREHMEN inputs
WNERIEN inputs_embeds, NIABERAIEN input_ids
ABEREIEHEN input_ids B inputs
ANERERHEE max_new_tokens, max_new_tokens {5
WNERERTIZE max length, max new tokens {L5%
ANEREIRHEE min_new tokens, min_new_tokens {5
NERERHEE min_length, min_new tokens {5

B#K, £RERUZE, ETERAES
AR True, NIERLERSEREN; W00 False, NER

RAAERLEL beam search

[BtS, EMNEERREY, B8l ErERERE
Bk, ENERMZRE, BRgESINRE
Bty ERERBESTEHE token



ERkATEASE 2-2

el e SE7EAE] max length 3 max_new tokens ZATRAIEL 4R WA True, MIATHEAERGRSGHISA
o5 el KETREERRA token 1D SEBLERENZ token, AERGTRRAMELE
oad_token_id #i%; token (9 ID FITAME R\ FIR LTSS
o8 e e FHAARAS token 1D SISSKISTEN, Sl token FHALER:
160 G SEEREEHAE (U kv-cache) NEEEER M True, TTLBEIRELEREE, EEEESHNE
output scores Bt AR token FOIBEERS S True, SIEEISMER token FOBEESE
T SRR RA True, REESEZASHRER, WEHR

token IDs FOHEZRSEN



> VLLM EEMIMASERRISTE LMSYS HEUFRIASSEE (LLM) SEEmEE, CEEDERFa

R MESERERSHNELENRFERNER. vILM NERHFREHE:
1. PagedAttention $AK: vLLM 5| \7T PagedAttention &%, BIIODTREMETEIVEITRIRE (keys) FE
(values) , BXER TEHRT = EFR AT EIREBRIER.

2. BEMMEERET: 5 Hugging Face By Transformers #8tY, vLLM IEIEREEHEIX 24 /Z,
5 Hugging Face B9F48&R%: vLLM BILAS Hugging Face B Transformers BEFc4E3412, AP AT LARIAEIIEIE
BUELRE A THEIE AN,

4, XFEEZMHIRRNR: VLM SFEEHE, T4 APIIRSS, LIRS OpenAl APl &R,

» VLLM RUXEESHEGRAAXESREEEINENEZET R, THERTEESNR A AFIRERNNATZE.

VLLMEREB @8, EiEE /N B i ARtE

BETEEE, T REM N, o DEHEE
&5 8 ZxfTensor RTAEZE

68



vLLMEREIREY 2-1

> BR— RERXKRE

\

pip install viim

> R INEHEIERE

~
J

python -m vllm.entrypoints.openai.api _server\
--model '/root/autodl-tmp/models/deepseek-ai/DeepSeek-R1-Distill-Qwen-7B' \
--served-model-name 'deepseek-r1-7b" \
--host 0.0.0.0 \
--port 6006 \
--tensor-parallel-size 1 \
--gpu-memory-utilization 0.9 \

--dtype=half

69



vLLMEREIREY 2-2

[%]: !python -m vllm.entrypoints.openai.api_server \ B ™M v & F 8
--model '/root/autodl-tmp/models/deepseek-ai/DeepSeek-R1-Distill-Qwen-7B"' \
--served-model-name 'deepseek-r1-7b' \

--host 0.0.0.0 \

--port 6006 \ RXANSEAEREGZERE GPU LNEFAH
--tensor-parallel-size 1 \ 2. MRRNEBEAE, TRUBIRE(R --gpu-
--gpu-memory-utilization 0.9 \ memory-utilization BYERB D EF S A, Mg
--dtype=half % 3 CUDA out of memory A9E51R

INFO ©02-24 14:59:54 11m_eﬁgine.py3436] init ehgine'(profile, create kv cache,rwarmup model) took

72 ceconds

INFO 02-24 14:59:54 launcher.py:23] Available routes are:

INFO 02-24 14:59:54 launcher.py:31] JRoute: /openapi.json, Methods: HEAD, GET
INFO 02-24 14:59:54 launcher.py:31] JRoute: /docs, Methods: HEAD, GET

INFO 02-24 14:59:54 launcher.py:31] JRoute: /docs/oauth2-redirect, Methods: HEAD, GET
INFO 02-24 14:59:54 launcher.py:31] JRoute: /redoc, Methods: HEAD, GET

INFO 02-24 14:59:54 launcher.py:31] JRoute: /health, Methods: GET

INFO @2-24 14:59:54 launcher.py:31] JRoute: /ping, Methods: POST, GET

INFO ©2-24 14:59:54 launcher.py:31] JRoute: /tokenize, Methods: POST

INFO 02-24 14:59:54 launcher.py:31] JRoute: /detokenize, Methods: POST

INFO 02-24 14:59:54 launcher.py:31] JRoute: /v1/models, Methods: GET

INFO 02-24 14:59:54 launcher.py:31] JRoute: /version, Methods: GET

INFO 02-24 14:59:54 launcher.py:31] JRoute: /v1/chat/completions, Methods: POST
INFO ©2-24 14:59:54 launcher.py:31] JRoute: /v1/completions, Methods: POST

INFO 02-24 14:59:54 launcher.py:31] JRoute: /v1l/embeddings, Methods: POST

INFO ©2-24 14:59:54 launcher.py:31] JRoute: /pooling, Methods: POST

INFO 02-24 14:59:54 launcher.py:31] ute: /score, Methods: POST

RS e - Ty 70

VLLM B3N E, 385 7 —1APHBARURL, o] U@t

A1alh ttp://0.0.0.0:6006/docs R&EF APl X1,
dE BT APISKIE A R R AR EL




vLLMZE5R A 2-1

—model R RS REAR

—-served-model-name HEEARSS P REEEIETR
—host BRESSPTERIEAN Mt
—-port PRSS MIFROIR OIS

RERISKEFTAN

--tensor-parallel-size

GPU WEFIREER,

--gpu-memory-utilization

--dtype TREIERRAY

RESFIRABARE

--max-model-len

BT =EREFEAN (B GB)

--swap-space

--cpu-offload-gb CPU H#HRIEFAN (B GB)

TRE S R AS BT | SRR B R TR HREMSIER A (45

BEMNZR T EFimE ke EEiy
= 0.0.0.0 XREITFFEMZEIZEO, 127.0.0.1
0.0.0.0 2f 127.0.0.1 & (ST AR
1024-65535 2 EA9EEEL HiRR O R B S

IFEE (BF7 GPUHE) RAFoHhzEE, FHR GPU ZRRE

0 2 1 Z[aAy/NL (30 0.9 ZR7= 90%) FEEFORLGILIESR B BER

half 5% float16 B/ BES A, {ETJAEE
SN E

TRIERABE DAY SRR

auto. half, float16, bfloat16. float32 &

IEZEZQ (40 2048)
IFEEEY BT E#EFARE, En8kE

B BERDREHURENEE CPU 77,
CPU AFARE

(AR
=R



vLLMZ#{i58H 2-2

A= A0

--max-num-batched-tokens
--max-num-seqs
--quantization
--tokenizer
--tokenizer-mode
--load-format
--revision
--trust-remote-code
--enable-lora

--enable-prompt-adapter

BHRERK token #E
BRURRKFHIEE
REEWTTE
IEED AR
PiRsFEI(
TRENNHEAETU
TRERA
EREETERD
E&BH LoRA (Low-Rank Adaptation)

NG

REBRRR

IEEEE
IEE¥Y
None, fp8. bfloat16. gptq <&
IR RR RIS R
auto, slow, mistral, custom Z&
auto, pt. safetensors, gguf&
WRASED STER
True = False
True 8 False

True B} False

TR LAHEERR AN SRR AR
AR AR EA SRR A
ENROBFESA, BrEIEE
HRRSEERE
RIERRIEE SRR
MRS BT UIEERINETT =0
{R#E(#EFE Hugging Face #5EIRHEF
ERNEIRRE M
FATFEEYE, FEE LoRA 1R

BTEEXERE, HieeEk=miE



vLLMEEFRHA TGSz

7 BFH A&l
_“@ R | B (okens/s) | @i(GE) | iER M
0

V100 (32GB) *1 DeepSeek-R1-Distill-Qwen-7B 2048 2 482.3 304

V100 (32GB) *1 DeepSeek-R1-Distill-Qwen-7B 4096 16 2 435.7 304 1
V100 (32GB) *1  DeepSeek-R1-Distill-Qwen-7B 8192 16 2 402.1 30.4 12
V100 (32GB) *1 DeepSeek-R1-Distill-Qwen-7B 8192 1 1 42.5 304 0

14BF A&z
“m B | R (tokens/s) AR
0

V100 (32GB) *2 DeepSeek-R1-Distill-Qwen-14B 2048 2 462.3 60.1

V100 (32GB) *2 DeepSeek-R1-Distill-Qwen-14B 4096 16 2 372.4 60.1 12
V100 (32GB) *2 DeepSeek-R1-Distill-Qwen-14B 8192 16 2 293.2 60.1 23
V100 (32GB) *2 DeepSeek-R1-Distill-Qwen-14B 8192 1 1 37.5 60.1 0



vLLMER

[R)RR Az R T 3

T2 I1HSPagedAttentionFRzs14ia)

> [AlRAE:

> 1REMEABEN{IE%RE (0ROPE) Ei&ER;

> KFRYHERRT &7 o P 2= TR
> LACIRRE:
> BENXAttention Kernel:

5
from vlim. Cimport ops

ops.paged attention v2(
query, key, value,
position offsets, # JFABENX(IERII
block tables,
context len,

rotary dim=64

BRI, vLLMEYPagedAttentionBIUERIE IR

B RESVEN:

# RENSEIAE

--block_size 32 # {RIEFFFHKE S HIFEIRKX
1

--gpu_memory _utilization 0.95

74
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55/ PEKING UNIVERSITY

el (MEEE) NEBNAREM, AZNEBIIRMAIRESD, ASENELARENNASEN, REEWRIBITENERSE

F,
IRSSERHCE EFEIRR B E
> CPU: XNEg641ziy, 1L1284LF8) > Python Env: Anaconda3 > XEAVLLMESSEREERE S =
> RAM: 512GAR%=E > Python Version: 3.11.11 > RAFBENAET
» DISK: 2T [RAID5##2p%%1 ] » Torch Version: pytorch2.6.0 DeepSeek-R1-Distill-Llama-70B
> GPU: 84090 [192GEF] > HEFRREZE . vLLM
> Network: BIKXNMN-R (AFREEATIKEE)

VLLMS5Ias<

vlim serve /ai/models/DeepSeek-R1-Distill-Llama-70B --max-model-len 8192 --port 5000 --tensor-parallel-

size 8 --dtype auto --gpu-memory-utilization 0.8 --served-model-name DeepSeek-R1-Distill-Llama-70B

7o
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R 70BIRBIGRERHIHD=-2

ialtE7] (8-74090) MIGPURRTS

| NVIDIA-SMI 550.78

Temp

NVIDIA

NVIDIA

NVIDIA

NVIDIA

NVIDIA

NVIDIA

NVIDIA

NVIDIA
24C

Perf

GeForce

GeForce

GeForce

GeForce

GeForce

GeForce

GeForce

GeForce
P8

Driver Version:

Persistence-M
Pwr:Usage/Cap

—_—_ —t — — — 4+ — — — — — — F — — — + — — — 4 — — — % — — — + — — — 4

00000000
19766M1iB

00000000 :

19702MiB

00000000 :

19702MiB

00000000 :

19702M1iB

00000000 :

19702M1B

00000000 :

19702MiB

00000000 :

19702MiB

00000000 :

19702MiB

:00.0 Off

24564M1iB

:00.0 Off

24564M1iB

:00.0 Off

24564M1B

:00.0 Off

24564M1B

:00.0 Off

24564M1iB

:00.0 Off
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|
+
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|
|

UDA Version: 12.4

Volatile Uncorr. ECC
GPU-Util Compute M.

Default

Default

Default

Default

,,,,,,,,,,,,,,,,,,,,,, n

Default

FRRE

+ 874090 ~REUSFFfloat32i5EIzlT
- A% #Ffloat16F0bfloat1655E

« 103 A& T4090I0FILF300A4H

+ 10HRGPURZFERERERE21-22G
- 10H A FE#15-40 Tokens

B

-

AR ERIIRS ER S IF B ABI\RI B B £

______________________ n

Default

______________________ n

Default
N/A
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f6% DeepSeek HIEN, 1RAASTHIE HFHEAMANEE S XS A ZTXE, E
BeIEIL 7 KTransformers, UnslothFZERRL R, KiI@BILE AR, |
MEERRASBE S ZEARAEUBEEWRMNBEX, BETHRNEE, BiE | 3
ENMAFNENETFHRSE, HEAETRRERANS FIHNE, 84
RBERETARA, FTERIIEN FXLRRTES JHHTHIEMZR A=, 1

TR EEHX—EDRAAZBEDeepSeeklINE (£930M) , HEAEIRE
MEMZWRIRARNES, B ULARER THRXPERNEITLELSER, F27
fZDeepSeek AU BBV MEENIAR.
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R1AMMRIRBIEPE S

DeepSeek RIEEIF TREMMAHE FHME S, ST DeepSeekR1 671B(6710(Z |
SEIETEIE, ERER FEDeepseek R1FIIEREE12006 A TE(EHE 4
AR, B m8-EH1 000R5S S 80 T (A AIE 260753205 2745), B

ERINTAMEET, HEPBEA0GER, BEATHe-EH100REEA M.

RERREE. ERCPU+GPURSHEERIST, B—3fo Rt EEREICPUL, FE

AT THURAADeepSeek RMERINESILAEE, BRIASHUSEERA TSR S |

C’ |
| 9

' GPURIRE;, BTCPUFTRESFESINE, SHENBNEBRERE, kN
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=1, llama.cpp

202338, BiLlamafE—LEEIFRREAA, GeorgiGerganoviEGitHub & T —1E Allama.cpplILiE ,
ZIMBEACEEREREFZIREREITEE, RAEERRTNEEFREFZITZNTE M, ARE(E
BARREALIEHZEHRCPU Liz1T. HENZIHEEM AR EWRITRERRTTSE, DeepSeek RIRRIFYQ2,
Q4. Q8FRELENEIZERIama.cppFEhk.

ImE#elE: https://github.com/ggml-org/llama.cpp

g W

y
f ?— o
7 E_JE s
d s ) b \\(

7 .3 )
Kgns/sZE 5

N

{&Bllama.cpp, AJLUERZECPURTKiz{TDeepSeek R11EHE, (BEEARERINFHS
TEREIEEE, BMEEREEMCXFEERMEEEAICPU, DeepSeek R1 Q4 K MiRASHES
. MBHAMEERE, —MO0FERIMESL, FBEBNN2. 35,



522, KTransformers

KTransformers(Quick Transformers)InH &5 AF Ak, oJLMEBR1EEIFIMoEZRr4E Y, IBEZIER
NINENEEARZFL, APECPUSHRBEXITEIME, BEEMLA/KVCacheN#Z2GPU L, #HinsLil
CPU+GPUREAHIE, XHEFFIAEI THRANWFREFSAHEN.

InEetE: https://github.com/kvcache-ai/ktransformers

Sllama.cppBYalRissfil, REHIEEREBSEACPURNGIEMEIE, FEAENAE
T, MREREN R EEiLZE10token/s, FHEKTransformersduiGPULBEISIEATIZ TR
EES/NARNAZEIER. BEABETREMSER, BEA _LEREARE.



GBI REIT

UnslothEFIBARHE TRISEN SR, FMBISENRIRA, BRI UEFREENAEE, #TAREENEN, X
REEWRERES, IFEXEEEURERR. %ZEI&ZER T —HILQ2ENEREERIIREIE, £5I21.58-bit.
1.73-bitf12.22-bitlERIE, REBMIBEIRIE, EFFEAESIHASS, FH, Unsloththsoll TSR E S BN
HBICPUNNGPU ERIZR, RFHLURIEES CEREHER, BITEFINEZICPURE LIt ERMEEINESHE.
IME#EUE: https://github.com/kvcache-ai/ktransformers

Flllama.cppiRERLS, BEEBISHIRERNTBERFEECPUFIGPUITERIR, Rib !’;
ollama, VLLM, Open-WebUIZEEZRFRR. FEISIEGPUMEE, HEFTKTransforme °um§::x\«
Q T
N REEND. BATRE—ENHAR, 1ZH R EEMEBEKRE L, : °u§\\.&
W 8
o "
E ™



(i L 8 S hE

X TERIR
(tokens/s)

F5E3CPU+4090GPU+DDR4R

KTransformer AT e = —
TR 9654CPU+4090GPU+12x4800M
KTransformer BN Hz DDR5 72 — 14
Llama.cpp fiCPUMETE 480GAHTZ+4=4090 RS2 {RCPUHEIER 3.23
CPU+GPUHIE N
Llama.cpp (88-54090) E2-R4090 HREFA23G 3.65
CPU+GPUIE .
Llama.cpp (4-24090) 44090 GRAEF£92G 5.78
; X
Llama.cpp —(ﬁi‘?g%é% 4-EH800,320G R 15 SFRREAI140G 20.93
iGPUEIE =
Ollama (E-£4090) B-£4090 — 5.97
; X
Gllama ZEGPURER I-EA100 _ 20

(XX-+<A100)



- X ZEIHREIRN=MDeepSeekiBMREMRATBESZE, ILRAIBERFNGILR: XELETERETHREN
AERSNAIEAERSSIERERE., BMNNSERASRETESINRATZ., A, MNINIEISEEENTEES
FRILIEH, MIRRIRAKENS, XEMAOEESEFALCERED. HEEEEUNERERIESIE, BN
ime e RN ARNERX, Aitt, BMTEESHETTABVNAAIHERATERBIARSSE. L, EMNERE
HUMEERRI SR SDeepSeek B /5 RMAIEEUBLLIFE—EEIE.

« TECFRAOENRERZE S, BIERWVLLM, Tensor RTEE AMAAIEIRIELE. RN TFHEZHREIN

KTransformerstEZe, SCRREfEATXIMEERR TS, MZIMBIEFEERE, MBIGTHEMER, HRT
VLLMERZATHEIEESZE, EHAERERIE, BBRE—MFAKENINE.

REWL, HIHEATBENRERKARSRISE, BEEAARIBER, X—UEGEIEEERE, 152
1Nl SERRA FRRYEEKR .
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PR INERCE

® FREFSJIAE: PyTorch 2.5.0, Python 3.12(ubuntu22.04), Cuda 12.4
® EHINE:

» GPU:RTX4090(24GB) * 4 (SCfrRfER—3KGPU)

> CPU: 64 vCPU Intel(R) Xeon(R) Gold 6430

> ARF480G(EDFEE382G)

> 550G (EEPRERFEE380GEA)

(R

® AEm AN BHIRTE S RIYEAUutoDLARSSES ESCINAIE, T
® HTAutoDLAREIMING, MEENESZM,
® AutoDLiBilE: https://www.autodl.com/

84



fRE g,

=S EESFEE T HERBENENH,

GGUF/files

471 DeepSeek-R1-GGUF
unsloth / DeepSeek-R1-GGUF B

@ GGUF O Pyforch  deepseek v O FRBHNY.

@Unsloth Al 184  430,046T8  2025-02-038F

WENE SR ZRRE 19

master DeepSeek-R1-GGUF

systemd Update READMEmd | Sbd2e6a?

mit

DeepSeek-R1-BF16

DeepSeek-R1-Q2 K

DeepSeek-R1-Q2 K L

DeepSeek-R1-Q2 K XS

DeepSeek-R1-Q3 K M

DeepSeek-R1-Q4 K M

DeepSeek-R1-Q5 K M

intree

intree

intree

intree

intree

intree

intree

BXFEModelScopett K TS . UnslothEBATEModelScope LT
DeepSeek R1EAEMIZHRA, B%TUnsIothTzEEﬁJ—(E’\M MESEWIRE, ®EETQ2. Q4. Q8FZNhRARIEN
REN M, AR LIRERZEBTI0E.

Unsloth#BADeepSeek R1iEEIFIModelScopeithilt: https://modelscope.cn/models/unsloth/DeepSeek-R1-

© & deepseek unsloth  transformers  gguf

« PAI Model Gallery Deploy

Delete DeepSeek-R1-Q8_0/DeepSeek-R1-BF16-256x20B-

Q8_0-00016-0f-00016.gguf

Delete DeepSeek-R1-Q8_0/DeepSeek-R1-BF16-256x208-

Q8_0-00016-0f-00016.gguf

Upload
Q8_0-00016-0-00016.gguf with huggingface_hub

Delete DeepSeek-R1-Q8_0/DeepSeek-R1-BF16-256x20B-

Q8_0-00016-0f-00016.gguf

Delete DeepSeek-R1-Q8_0/DeepSeek-R1-BF16-256x20B-

Q8_0-00016-0f-00016.gguf

Delete
Q8_0-00016-0f-00016.gguf

Delete DeepSeek-R1-Q8_0/DeepSeek-R1-BF16-256x208-
Q8_0-00016-0f-00016.gguf

Seek-R1-Q8_0/DeepSeek-R1-BF16-256x208-

pSeek-R1-Q8_0/DeepSeek-R1-BF16-256x20B-

NotebookREF A

i

Q= + mAaEk

© 2195123 -'Fﬁd%_i 3

21FAl

14N Bl

27 KAl

85
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fRE g,

ModelScopett 7 2 e S X BERSDK T, 8%, FEAAMIAEHFZEModelScopefYSDKE, ZF1E1T T
FE9pythonftiE, WFE FEHARRANRIERE, (Eiallow_patterns&#JB0A], TEREERNERE, FEMOFF.

~

~ O

\

ZaEmodelscopefdSDK =17python{XAig

# apITIET from modelscope import snapshot_download

pip install modelscope snapshot_download(
repo_id = "unsloth/DeepSeek-R1-GGUF",
local dir = "DeepSeek-R1-GGUF",
allow patterns = ["*UD-1Q1_S*"]
# Select quant type UD-1Q1 _S for 1.58bit

)




. llama.cpp

00 README 38 WIT license B8 Security P4

HAFllama.copENCGESIH, LrARTESEIZEINE,
HIRESHATRIE, RECIETHITSEHCEUTHRR), Bis
1T RIRE, (EBhllama.cppFlUnslothRYRRELRNE, BILASEIN
MCPUMETR, ZEGPUIRFICPU+GPURSHEE, XERK(1=
#HCPUIETTIER.

llama.cpp

Roadimap  Projectstats / Marifesto / sam IMEZER: https://github.com/ggml-org/llama.cpp

Inference of heta's LLakiA model {and others) in pure C/C++

(2 Important

Mews Llama.cpp package location: ggml-org/llamacpp

Update your container URLs to: gher .io/ggml-org/llama.cpp
hare infor #11801
Recent API changes

s Changelog for 1ibllama APl
e Changelog for 1lama-server REST API




llama.cpp

# I 2k [ # 5B llama.copiBRSRE;

apt-get update git clone https://github.com/ggml-org/llama.cpp -i

apt-get install build-essential cmake curl libcur14-openss1-dev -y https://pypi.tuna.tsinghua.edu.cn/simple

#:1:. GESIEESTRHRENIEHTABERE, XELENTIES! #3%: NEERENlama.cppl i EER.
EFCBRIFAEXIKE. E, cmakeAEEFEETE, BTFEEME
RYmIFITAE,

88



PEKING UNIVERSITY

llama.cpp @3 e

SE=USEIRB: »
cmake : i&fT CMake TH, AFEEFERIFENH.
llama.cpp : {EEIRBRIFECIEBFERIBR. EX/MIFH,
llama.cpp RIREENHEER.

-B llama.cpp/build : ISEEMIFEXHHBR. -B SHET
EER, X2 CMake 1SERERISIHFMAI (a0
Makefile = Ninja f33&32(%) .

--config: IEEMEERIECE Release BtE, BRIZRERBMNAE
&, MNMIEREFRIETEE.

--clean-first : FJ/REIFEZEIFCEIEIEZRIRIIRER. X0

# 2BR=. MEMRESRF

cmake llama.cpp -B llama.cpp/build \

-DBUILD SHARED LIBS=OFF -DGGML CUDA=ON -
DLLAMA CURL=ON

cmake --build llama.cpp/build --config Release -j --clean-first -

-target llama-quantize llama-cli llama-gguf-split

iRiRSXIEERNSRN—NTRORSHE, BRBTFEEFF
# SR BRIHT)GEHEZIINBRER 3SR R R,
cp llama.cpp/build/bin/llama-* llama.cpp . --target : ISTEMIEMEIT (target) . BE, —MHEASEN
S8R (BB TRTXHSE) . BEXPMSHALIER

EEETIIHEHZIRERES, il
TESEHERE R FHAT =




llama.cpp

HEERZPIR

-

cd llama.cpp

Jllama-cli \

--model /root/autodl-tmp/Deepseek-R1-GGUF/Deepseek-R1-
UD-1Q1 _S/DeepSeek-R1-UD-1Q1_S-00001-0f-00003.gguf \
--cache-type-k q4 0\

--threads 64 \

--prio 2 \

--temp 0.6 \

--ctx-size 512\

--seed 3407 \

--n-gpu-layers 0 \

-no-cnv \

--prompt "<| User |>{5%F, BFAARR, ENETREC.
<|Assistant|>"

" PEKING UNIVERSITY

R

LS &5 :

« --cache-type-k : K{EfFE{LH4bit

« --threads : CPU#ILEY

«  --temp : {RBRIRESE, 1=HISERBIE

« --ctx-size : §Hi ETFXIKE

« --seed : FEHNEFIF

- --n-gpu-layers : {=§IGPUFRIIIEBIES], HORNIKRTLHE
CPUiIE

.«  -no-cnv : FHHTBEIIE



BE—. llama.cpp

--n-gpu-layers&#ig s

N TEHCPU+GPURSIEIR, REESEANIZE--n-gpu-layers 51, SEX/NAJLRIETERNANEE, BIARIER
EERIRIER D BINEEIGPU_ LRI TIE T, FELEFHRE, lama.cppLBEsnREIZEEiGPURELUR IS B EE,

BEISEANENNSEIZNAENGPUL, FHSHAUSETE.
VRAM(GB)

Xn
Noffload = Filesize (GB) layers —

m 374 5 Wi\ 24GB GPU 80GBGPU 2x80GB GPU

4

1.58bit

1.73bit 158 5 26 57
2.22bit 183 4 22 49
2.51bit 212 2 19 32



PORD T
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hE—. llama.cpp @l

=M S TUIEER

1. @CPUHEIRNLN : mEXfER T, RATEKMAFEICPURITIHE, AMEAGPUINE, XK {FRANIRSES
FeE N480GBAFFI4-R40902 <, BGPUAS5ITE., AEHAZET, NEFLAZER1AEIZJ180GB, X
MECE T, LrtokenfUiEE LEFP3.23/ token,

2. CPU+GPURSHEERAFTERGEIRE --n-gpu-layers 28, siAJLARBIEEIAYEED EIIFEEIGPU LizfT, X
TMEEAFEEFIEE, FEA llama.cpp SEZNIRBISRIGPURNEELINATRER, HISEENEBDZEE
AEBIGPUL., EER40901R%F Lin{THY, GPUBEEBMALI7TERIRENE, ENRIERE/IEHL3.65 1 token, &
HHARF23GB,

3. BESIENENRIIGPURTHE: L4-E4000RSENG, REFNIECE, RETEAR, XIFEIGPU
BT NALI3OEAIERINE, S8-E24GBEFALL, ERtokeniEEHERE T EH)5.78 token, [E 5P
B FE£I92GB,



BE=_". KTransformers

BoE M4 RE,

EFmEREKTransformerZ2 i, {FEIETFTRIZ, UnslothBEIPABHARBIRENE, #HITEEHEEEAFTETE
DeepSeekBE S iRHAI 1R SR B E .
ECE S{4tedt . https://modelscope.cn/models/deepseek-ai/DeepSeek-R1/files

, N
# BLE NG T
modelscope download --model deepseek- del: E=model T E e RETEAE. &
ai/DeepSeek-R1 README.md .gitattributes config.json --mo‘ e 3 T sco.pe = e
, : : . BHAITHT deepseek-ai/DeepSeek-R1EE1E TFIRMEBIUNE
configuration deepseek.py generation config.json —
LICENSE model.safetensors.index.json e SN . 2,
: N *  --local dir : @B TEXHRIFIIE
modeling deepseek.py tokenizer.json
tokenizer config.json --local dir /root/autodI-
tmp/DeepSeek-R1-GGUF/R1 _config




BE_. KTransformers @y it

[0 README  E[8 Apache-2.0 license Vi

. ESIFERINEF]DeepSeek RIERREN 422G, BIRIFHA
#ZE KTransformer, AXEZE DeepSeek R1T Q4 K MIEEL,

A Flexible Framework for Experiencing Cutting-edge LLM Inference Optimizations % A S 3 < -
#% show Cases | 7 Quick Start | E Tutorial | [ Discussion | {8 FAQ 121& E EB%;}?’$EDE3 E%‘Ig%‘_\l I 1%%M\/é_-}f%lgmm*u%m)ﬁ I ﬁj:j:ll

X Transformers

& Introduction '? E'-F_'/Ijo

KTransforrmers, promounced as Quick Transformers, s designed to enhance your @& Transformers experience with

achranced kernel optimizations and placement/parallelism strategies. L] Iﬁj E IJ\'l :

KTransformers is a flexible, Python-centric framework designed with extensibility atits core. By implementing and & b
injecting an optimized module with a single line of code, users gain access to a Transformers-compatible interface, https://g Ith u b.co m/kvcac he -a I/ktra n Sfo rmers

RESTRUl APls compliant with Openal and Ollama, and even a simplified ChatGPT-like web UL

Cur wision for KTransformers is to serve as a flexible platform for experimenting with innowvative LLW inference O IJFj E i‘FEEE : KTra n Sfo rm e r E _H\-UJ:FJ\J-&T V2.0 N V2 . 1 *DV3 .OE/\H&

optimizations. Please let us know if you need any other features.

8 Updates A (V3.0BRIRBMEER, RFTHEINE TFHNRER) |
¢ Feb 15, 2025; KTransformers W0.2.1: Longer Comtext (from 4K to 8K for 24GE VRAW) & Slightly Faster Speed HEF'VZO*DVZ 1 ﬁ}%%}lféc P U ) {E}‘AVB O;:Ftll:.l\ . Rﬁ}%ﬁ%%ﬁn

[+15%) (Up to 16 Tokens/s), update docs here and online books,
* Feb 10, 2025: Support Deepseek-R1 and V3 on single (24GB WRAN/multi gpu and 382G DRAM, up to 3~28x

speedup, For detailed show case and reproduction tutorial, see here, 1—%E{J I ntel C P U 5 {EH&$ |‘E;Bﬂ%ﬁ%;ﬁ*¥*uﬁ% ?E%\;ﬁﬁ z%u ;

* Aug 28, 2024: Decrease Deepseek'2's required WRAM from 21G to 11G.

* Aug 15, 2024: Update detailed tutorial for injection and multi-GPU. =\ _ S — Sy —
2= ERRER OMRAHHTET

* Aug 14, 2024: Support llamfile as linear backend. ZKE*LJ\@EE rﬂitb(y¥ﬁgvz~ H&ZKL{TIE/ No

* Aug 12, 2024 Support multiple GPLL Support new madel: mixtral 8*TB and 8*228; Support g2k, g3k, g5k dequant
g PP P PP pport gz, qsk, g q

on gpu.

* Aug 9, 2024 Support windows native.



BZ=_". KTransformers

RSB — TEKH

4 N

—. R¥gcc. cmakeZEEMER: ZOZES BN

apt-get update  apt-get update: BEFIRHFEFIER, HIFRRERIIRGEER.

apt-get install gcc g++ cmake ninja-build - apt-getinstall gcc g++ cmake ninja-build: Z&REFEE (gcc
fllg++) , CMaketdiZ2R%, LIRNinjatfdZTH, XLHEFL

—. Z¥PyTorch, flash-attnZEH BiERERNIA,

pip install torch==2.5.0 packaging ninja cpufeature » sudo apt-get install --only-upgrade libstdc++6: {XF%

numpy libstdc++6FE, BRGNUIREC++ER—ERS, IRILTC++i2F

pip install flash-attn IE1THY3ZIF.

=. LZlibstdc:

sudo add-apt-repository ppa:ubuntu-toolchain-r/test
sudo apt-get update

sudo apt-get install --only-upgrade libstdc+ +6

conda install -c conda-forge libstdcxx-ng
- J




e W

2. KTransformers G e 5K

PEKING UNIVERSITY

‘ pw—— : MERARE DR ER, ALE
LA FIECEE K dmiFE BETFSERRIIE MaU PR, BLA
R5E%.
(\ RIENK TransformersIE AL : IS RIFI IR LAY R, &M

\ /1
ILJ\='U'E1TJ'O o o

git clone https://github.com/kvcache-ai/ktransformers.git

cd ktransformers

git submodule init 7N FHRdmiE:
git submodule update sh ./install.sh 2#& bash install.sh

h. tRIECPUREY, WIRZ6AZIERE, NFEBEETHS, BiZ +. EETERR:

P REEERENIZEI TR : pip show ktransformers
export USE NUMA=1

50, CPU: 64 vCPU Interl(R) Xeon(R) Gold 6430 XFEHFE
6AUECPU,

NERCPUSRIBTUERRATIARIIT, BEABIER
L E’E‘E%}E%, LRI AR T A < BT AiE T/ Leas
<o 96




I\, IB1THREL.

python ./ktransformers/local chat.py --model path
/root/autodl-tmp/DeepSeek-R1-GGUF/R1_config --
gguf path /root/autodl-tmp/DeepSeek-R1-GGUF --

cpu_infer 65 --max _new tokens 1000 --force think true

EaIIIEREMNEG 1 EEENESE, WO,
B TRHAIXTIRR AR S B RN,

Bl SEiER -

Jktransformers/local chat.py: EAREHIRBEAIRERAINTIER
7

--model_path: IREARNX FHIFVEEXHIEE, BALIERE
Hugging Face BIfE£6i81E (4 deepseek-ai/DeepSeek-V3 ) ,

--gguf_path: {RBIEEEME, BN THASERELIBESRK (G
5, XEEFEE) .

--max_new tokens: 1000 ERXiititokeniKE, MPEMEE
wEl, RILUBINZELAGERMNER, (BiIRETXESHIREF
(OOM) |37, HEIEERIEERRKIEE.

--force think true: HR1IEBIAGIEIREBHERE,

--cpu_infer 65: HREPIERFCPU, NARBEBASEH,

9
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EBH RSO ER
FECE: 64 vCPU Interl(R) Xeon(R) Gold 6430 ; 4x4090(24G)T, & pktokeniEE /98.15tokens/s, HEIEAT
SAEF11G

Chat: ¥, N4 —TIHFESD | NVIDIA-SMI 550.120 Driver Version: 550.120 CUDA Version: 12.4 |
. ' | - T PP e +
<think> | GPU Name Persistence-M | Bus-Id Disp.A | Volatile Uncorr. ECC |
| Fan Temp Perf Pwr:Usage/Cap | Memory-Usage | GPU-Util Compute M. |
I I | MIG M. |
AT JRJE R E IR R % (DeepSeek) 4 A FF R EAIT | , , |
B | @ NVIDIA GeForce RTX 4098 On | ©PPEPER0:16:00.0 Off | Off |
. | 30% 32C P2 104W / 450W |  11461MiB / 24564MiB | 21% Default |
</think> | | I N/A |
/

R et B e e e P T PP +
| 1 NVIDIA GeForce RTX 4098 On | ©P0EPER0:27:00.0 Off | Off |

F—r
1& I &IE H EI:' ESREp IR X? (DeepSeek) 7N ] FI‘?iEI’J 2E EIIH | 3% 28C P8 26W /  450W | 4AMiB / 24564MiB | 0% Default |
5 I | | N/A |
R e e e LR EE R R L LR TP +
prompt eval count: 11 token(s) | 2 NVIDIA GeForce RTX 40899 On | ©0PPOEE0:5A:00.0 Off | off |
prompt eval duration: ©.8419985771179199s e e L e B/ opaseamis o er o pefant
prompt eval rate: 13.064155093529898 tokens/s b o o e oo mome e oo e .
eval count: 77 token(s) | 3 NVIDIA GeForce RTX 409@ On | ©PPPPERE:D8:00.0 Off | Off |
: | 3% 31C P8 25W /  45eW | 4MiB / 24564MiB | 0% Default |
eval duration: 9.447279214859009s | | | N/A |
eval rate: 8.15049478784238 tokens/s iaiatetetebebetebetebeletebetebetebetetetetebiete bttt Attt Attt *




2 — KTransformers

EBH RSO ER
FECE: 64 vCPU Interl(R) Xeon(R) Gold 6430 ; 4x4090(24G)T, & pktokeniEE /98.73tokens/s, HEIEAT
SAEF11G

Chat: ARKBEHH— HR VER— 54 Lo Al S — &M,
i, RSN R G L‘K'T‘ A (' -2, FauBOE. BoRKMAA LS
<think>

R, XA 1) A R AT R kR A, e BAEIR . CERAG LSRR A
i, i EL SR AR A e — ke, 5!1 i FET WAE—Rn, Eank
ATERIRS 5, RACEAREPIE R, FAELFE L4 flt HUME — .

], (B A —RER
Fit UA K B R B A o B o AR K

Chat: 3.11f13.80ift K

<think>
B, PR 5 B o o HE ezl e -
W, A3, 11R13. 80 N K. W2k, TR EFUKE AR BAIR N SR, AR SRR A A3, BT LA S “{f“-‘,,?f} r-.§[:"|] 1. RIS AR, PRAR.
i FER . B FORICENEGR . 3. 0209/ 80T f,La 11, ifi3.806 /¥ i 4 fike.80. X ik 7 H iz e.11/e.80WE N k. e sl g ) B N -
, 0.801L0.1 KM%, [Hhe.8iiYiT8esr, e .11 H115. FrbAf bk, 3.80tk3.11K. Ak, nIfkf /2 MR N T RFMRBNAGE, RIRIEEERAE R IXRHRA R R, AR RO
y RERGRBE DY S, i, G ARESRU e .11tke.80, [Hh11Lk8 K, fHEkr b/ 8 4 i H A A B fief %
AT . @.11M % — i1, Tiie.8efy —fi ks, Fille.sew k. [Hit, !’ G HBORU/N SR 4, 3.80K F3.11, T HE St | 3 RRIEBLEFIER, ZEHREREERAELE, ARE¥E. RIAFRRESE.
i, ATUAFRRS AR —iE: 3.1100 1e.69% T-3.80, JiiLA3.8effisk ok, s hJ G ¥R LR, 3.120] LU p311/100, 3. 86:‘:1380/12 ds ‘.",l”,-'l‘.‘..
0. 380tk311Kk. FTCAE IR ik thay, 4 RARE3.80% k. TP ATk Lm.un b 28 9 B 87 PR e 3K A G, ) ERAZIM g i, wRER e R
% R FR. FTLli #4518 /4 3.80LK3.11K. \n i e o Ak T AR A B R A
i 2. R, REWN . poyn s ks iy g
SAninks o lloraty 2 THEESTE TTENPIE e
3.80113.11K. Wi R — g, | FIRL RKREREIER, G PEL BEILE. B Kl R BOR il A
HOGIRER . *x ERGEOE, B . | i, : BB B R UL e R SR A 1 B B e A
- **I’tjf%"‘ﬁ’x”’rr: ) /3 7 P oo Jo e e S L;‘:z 4 m;(.r, , SR A A R 2 BrUAR KA G ORI R, A EE . B /)
2. BHLLRUNEGE A X I % 7 it 7 2 ‘ ‘

- 3.1/ B4 0. 11 (H111/100) { BRa: BRGFEGR . T micn e RAE, WRERKEIF, REGE, FOURRG. Wik, SEIRRAES SOt %, iR EHe

- 3.80ff /¥ i 4r ike.80 ([Ige/100)

Ko RIEH

- th T8e/100 > 11/100, FifLL3.80(1 /i 4 T A W, &%k ;L,,, v XPEREA LR AR S A, (A LA E B A 25 SRR
AR ot ARMEBLE, ENARLEM o
*sEil. %% 3,89 > 3.11 1. REGFIALAR, BxR.
COf P Sl B P AR : 3,107 F3.0M3.22 18], TMi3.80f 3.8 8, RIREHRA) sH R —Hy A s
. 2. RAFMBAGR, RGN EREK,

prompt eval count: 16 token(s)

prompt eval duration: 1.022550106048584s 1. KA FII, FHK. 3. RFWHBOHERLR, ExR

prompt eval rate: 15.647154995493002 tokens/s SEe .

eval count: 468 token(s) 2. WHLEMNE, PEHELER

eval duration: 53.56120944023132s

eval rate: 8.737666772111238 tokens/s 3. WRGTE, AR, EPERE— B A
1. ¥k R CRER. R, ¥ BOE
prompt eval count: 84 token(s)
prompt eval duration: 2.549567461013794s
prompt eval rate: 32.9467650040524 tokens/s
eval count: 1000 token(s)
eval duration: 113.86959004402165s

eval rate: 8.78197593943566 tokens/s 9




BZ=_". KTransformers

{

* PEKING UNIVERSITY

e T wd
SRR R

KTEREHE TSR

o REFIINEAEEXK: ZIMBEXNMEERXRETZI, FlE0, torchiRAFR—HANET eSS EE K ER = HI T
R, BAIAUENERRAS: Pytorch 2.5.0, Python 3.12, CUDA124,

o TE(HEK: ZSCZETERTX 4090(24GB) * 4 (SLFRRF13K) , 64 vCPU Intel(R) Xeon(R) Gold 6430TFi#{TaY,
EEAQUAEMMRARIRTEY, FOFRERIEF20GLLLAIEFM382GRICPUAE,

® KtransformerHRIEZhR4: V2.0, V2.1, V3.0, ASLIERANRV2RE, FRRAERRK, BHEsdisl.

® LK IETE TR LEKIENTRRIINT, SNSSBEMKMET ZLEEI™, Hlaiflash-attnfe
Zigie1BEIAY ( “Building wheel for flash-attn (setup.py) ... error error: subprocess-exited-with-

error” )
® Trgit¥ltaftaYEd{®: git submodule init HHIFRAWRBEREERIER, =idlgit clone KTERAVHEE.

N —

® 7tizfTsh ./install.sh LEEZITHIARS, RAIeESEEHFFWI<AIA] (Building wheels for collected packages:
ktransformers Building wheel for ktransformers (pyproject.toml) ... |)



BE=. UnslothglS&4+0llama

AEBm ATFEANM EIAEE lama.cop TEESFHUnslothz IS EWREIIINEN S,
{GENOllama TEHTRENEMSEA, BUaFHNESYE, R T OllamaXd B3 4374517
fR&; BiTOllamafyEEE SHEEZN, LIV RARYRIESRE SIEREIIE, IX—iitiE
7AUnslothsiSEWRBIRAEEREIRM 7 eBMRS . LR AT, RPALIRE
BEHECENIFERK, RIFFEEZEESL, LMCHERREMSIRHEE,




B ==. UnslothihZ=44+0llama

NENHEFH

EEBZE UnslothahSE2RERY, REINEBELID R A.ZUFE, Hal, DeepSeek-R1-UD-
IQ1_SIEBIINERRER NZ XY, SN SIEBEINEHINE. Am, OllamafizZiFEN
GGUFBTURIRREINE S, MUnslothaliSEMARERINEBE LIS A FEVFE. /A T7EOllamagE
NSNS IEXEARE, YD RINENHEHA— 1 TEBIGGUF X, X—ERBAMNAERT
RNV EE M, RN EL AR ESSIR M T B,

X—diE@E i lama.cop TR, MRRELEEESMUEHOlamaEEHRATHEEREES. &5HE
REREENEN Y. UTEHGSUNRBIESHER.

ollamafy T~ &5Sllama.cppRY FEFAILASERIN,




AE=. UnslothgllZS&{6+O0llama

...cxc:': i

NENHEFH

> (Ellama.cppiRthlllama-gguf-split TEHITINE S HIEIE. 2T EREBE D REINRESHEFHF I—
STRAIGGURN G, BiRdp<SalT:

mkdir DeepSeek-R1-UD-1Q1 S-merge

cd ./llama.cpp

J/llama-gguf-split --merge /root/autodl-tmp/DeepSeek-R1-GGUF/DeepSeek-R1-
UD x0002 1Q1 S/DeepSeek-R1-UD-1Q1_S-00001-0f-00003.gguf merged file.gguf

> 1ZamSRHEEER TS RINENXHEH Imerged_file.gguf, FHREFELRIER. ERTH<SH, FET
%LJ\'FJ'L,#\:
. WRERIERTR, ERREEERSECUFREKE.
2. MNRESHIEFBINIRAR, TLi=EERsudoip SRR,
3. AIENRERE—ENE, BEARBIRTIXMHXNNRS ERE.



BZE==. UnslothglZ&&44,+0llama

{EB)OllamalA S ERE

ERMERENEGHE, T—FRESHBENEERIEME|Ollamadr, Fi@EIOllama# TiEHA.
Ollamaiffit 7 EERVRELETR SHEEREN, REEUtIIEFNsiTaISEMNIRE, OllamasziFEif
RENEL, FRETTFENRER, BT NHERE e, @d0llama, AFRALIRAEEZME
B, FEAMINMEPIHITEAIHERES.




BZE==. UnslothglZ&&44,+0llama

glE2Ollamat=Bfe & 315

> NTHEEFHEIEREEMEIOIamart, FEECIZE—MEEEENY (W1DeepSeekQ1 Modelfile) . 1z
HESERNEASKINETERE, BAHESOlamatl{TiiEilE(TER, GBESEIEIT:

FROM ./merged file.gguf
PARAMETER num _gpu 7
PARAMETER num ctx 2048
PARAMETER temperature 0.6
\TEMPLATE "< | User | >{{.System }} {{ .Prompt }}< | Assistant | >"

> Hrh:
> FROM: 1EEAFHEHMREIHIRRR
» PARAMETER num_gpu: fEENEZEIGPURIEZ. 1ZSHREFEFEERE, HIuE-<4090 GPUR]
LASEATE,
» PARAMETER num_ctx: fEREERHIERAKtoken®ll, 1ZSEIRTE FREHEENINRAK L FMKE.
> PARAMETER temperature: IEEIRELEESE, BATFIEHIEERIBENI4E.
» TEMPLATE: fEERENRNMEENR, BTFENX AR ARREEE HAEZC.




BZE==. UnslothglZ&&44,+0llama

7 EAEREIEIOllama

> FERLUTSEEHENEREMEIONamarb:

ollama create DeepSeek-R1-UD-1IQ1 M -f DeepSeekQ1 Modelfile

> 1zm<$iEiEE DeepSeek-R1-UD-1Q1 MiEAAZEIOllama, FHiNEECEN {4 DeepSeekQ1 Modelfile,
> iETeRkE, LB TS EERE R EM

ollama list

> QD%E’*”,IHEEJZI)J Ollamaig B~ EEIZFR, BEFIEISE, FhIEPEEFEIUTILA:
. BREENAHRRIERLIR. REEER, OllamalGitAIIEiRE,
2. MNREBEFE, JLAER--overwriteitliiEs=|HRE :

ollama create DeepSeek-R1-UD-1Q1 M -f DeepSeekQ1 Modelfile --overwrite

> FATIRERIAE TIRE

ollama run DeepSeek-R1-UD-1Q1 M --verbose




BZE==. UnslothglZ&&44,+0llama

TR RS

> REGEMSERE, BIEN@EE Ollamaz i TRELHIGIEE MRE, T TS T :

ollama run DeepSeek-R1-UD-IQ1 M --verbose

> HiETIEd, FLREERGHEREREE. FHEURERSABER.
> f5ltn, EEEK4090 GPU L, #EIEIERETRIA6 tokens/s, MIENFAT100iRSSeE L, AGPUHIREE R
1X20 tokens/s,
> MHEEIEAMNEEREER, EAKHERRERMERRE. TLABE AT A IR e
> HEIEEENE: BEEmAEENRERE, W EEERIE AT E,
> FHENN: AZARZET, MiRENETEMNEIERESRER.
> ERENLN: BETUENXAOMRE, IR S RAERM.
> WRMEERKEIFUHA, FILUEEERIEE S RIS EL, AIRNIEINGPUREERAERESEL,
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« DeepSeek —AHlERE "BEH + XiEE + MA" BEFH~mR. SaE B

- WIS, SRE—EIURS, "REDE. SEeEE" | FEE

« X HBUIAXREERTERAIBIRIRZAENAILRE=FAIDeepSeek—{K

HEERY, BRESMUECPUNIGPU, BERENTFSESER, a4t
ESRTESANESE, #ITARERHEEEZHUEM)IZk, |

BEMLESRIII, (REERS. WAARR, BEEAIARRERSRR,
BRI T AR, %3 Al BAER, BASTLRA Al 2
P,

MR, ErDeepSeek—IrIIVECE. MRESERKRINESES, HFXED
il S RANEEE, STFS5 R,




B RE—FY LIRS EXIF HMAR"DeepSeek, {ESLFRZX
RRENRMEEMRT], V3/R1 1BEHESE FP8 Fl1 BF16 F#iIE
BE.

B E=FERARMRAALEXA: BFle ANEHEE (4
Eb2y 65%) FINT8 B4k mE (HEEA30%) , SBHAF
LN R Ek DeepSeek B 77 R AR 15-25%.

B ORI ERIEMEET FP8 HEAMIAIE, TNE 4Lz
= AN R R S5 ERE

=TS T REXEE

1. &EFER FEEZFFFP8F5ERY GPU, 3IY 100% M

HEIE R

2. XLTIR: BFl6 EEFTEITHRMERNE, KEELL
BUERGITIRIEMN, HIERERE(RLY 20-30%

3. RENE (Bkiihk) : E|LA INT8/INTA 1A, IR

F=DeepSeek—IS I —E83R

BIL3202552H (A EJtAS SDeepSeek—IAfl, E5i=

AR (6718MM) . #EAR (32B. 70B) .

S ME

ZRSAE, NATBIAME (RhW4SER

RIRTFF 3-5 %, 1EANEEHIKIL 40-60% J

AR

WES B GBRUT) , TELEATRABER | [x% -
RERTE, ANSHEVLES

s FiDeepSeel AR TMBBAFSHA— | |0 0 | MESHRE—EN, ERAMERIEMER
M, WOWEATFENAXEE B, HRALMTERY UR—® 5
BRUE. RIE. WO, AW, MEVES EE—H, ZHECTP00RHSERMIE

AWEE WS, ERTMR T DeepSeekil, 12612 | [HMIWMR |DeepSeek; FH—H, ML, HiRie
RATAR. MERSRN HT A
SHENE, TIMI0ZESHBTNITE BMAEDeepSeek V3HIR1EHE—AH,

GHEX | 1000ZBSHEBINE, ARATARONEY | R85  |[QESWE. 2NE DS, HERSET
WHTE (HEHTIMSROEM) P

| [P GTiBEE) | o 28 T0B) L || WS GamE) . KK (WeSER

SR (14BLTF) , RS EATAR ) , BB, XK. RHRLEE
FusionCube A3000 IR AR Ultralk. 7

% 1HProffi, BMiLiteli, HEMEBUMBUE | |XME | DeepSeekRLWM—iAH
MR MEDeepSeek—iAHl
WM (6718) . AR (708) . YRAE BREWN—EHDeepSeeklfi, BFBRHZD

| | (148/328) . BRIG(4BRLT), MANA | PRS2  |SWEISTE, LREAK, —E88, ®

BIEMRA TRE S8, BMlDeepSeckMA MM, TR
WARME (DS6T1B. Llamad05B) . vk FRE S MWW — A DeepSeeklli, SHE™

B= (70B) . MEAR (32BRLITF) , MEWE. ||[PEEE | (BH+E8) , iEicDeepSeckRFHMNE,
g, EREn WU T A
o BSlZDeepSeek—iHl, ERESMATH,

) AiCubeillit—i#1, EH8DeepSeek RIS ) :
O [ e T PEKE | AEQAMMEDeepSeekEANSRTME,
AERLHR

VGPUBI—(A#], RIERMIE. BEINLS

REE | SR, ANEEESNUETEIE. SRM | [Earg [ PmDeepSeekRISFH RN, XIKMIR

R, THE=NEMCRE




DeepSeekEl*=—{#4/167 1BIEFECH

SR ESE: FP8

E&: Fi5910B 8001 A2 E¢#1*2 E&: H2084i*1 EA: i86K100-A181*2
NPU: 64GEENPUEAH GPU: NVIDIA 141GB H20-8GPU#54H GPU: i85DCU K100-A1 (64GB)

ShtiEASE . FP16

E4&: 559108 8001 A2 EH1*4 FE&: H20%EH1*2 E&: AMD-MI300XEE4H1*1

NPU: 64GE7FENPUEAHE GPU: NVIDIA 141GB H20-8GPU#&4H GPU: AMD MI300X GPU#%4H (192GB)



{

DeepSeek—{FHEHER = 1’ &

S \
iy TR

DeepSeek 32B570B-14H8EEHR

32B -

8-£4090 (24GE7F) > 8-]4090 (24GEF)
DeepSeek R1 32B-4K, #5243k, 2402 A EMIAIE) > DeepSeek R1 70B-4K, 10+ %, 100 EMAE
DeepSeek R1 32B-8K, #5125k, 120ZFBFENISE > DeepSeek R170B-8K, Z#55+7%, S0BRIFEMIE

85090 (32GETF) > 8K5090 (32GEfF)
DeepSeek R1 32B-4K, 3745327 %&, 320Z2AFEMI9) > DeepSeek R170B-4K, 51274, 1202 &G
DeepSeek R1 32B-8K, #1635k, 1602 EMNIGE > DeepSeek R1 70B-8K, Z#567t%, 60BFRFEMIIE

8-KL40S (48GE7F) > 8KL40S (48GETF)
DeepSeek R1 32B-4K, #5483k, 4802 EMISE > DeepSeek R1 70B-4K, #5203 %, 2002 B EMAH
DeepSeek R132B-8K, iE243t%, 240ZFRAFE/MiAE > DeepSeek R1 70B-8K, #%103%, 100ZBFAEMAH




I RXEEBAIZEIRER[P=

i—L’uﬁUB%TW_ RIHEMA T ERELWERIERRHRE, EEEREARXLGEERE, ElInE

ZlaR, WMHF ’ﬁﬁT B, BERE, FEFINGAE, RBAISD)IFFELIRE
gjjlxﬁ‘@ﬂfjjiﬁ , AAXBEAGRIRHAISEIG=ZEIRTTEE (DeepSeek—{kl) |
LSTESTWIEE E’\J?ﬁ%ﬂlﬂﬁﬂfi EARIEIFT TAE.




IEXSSAIEEERIGHE A~ EE o

AT BT mEAE R FELFRM T, BHRIBEAZE (Wvlim, Tensor RTETEH) &#@EIGEHEECEZ.
XFIRS REES] RIFH EREFERE, A, ACR=RMATTEEIARIDeepSeek—{Ml LR E:
REIEIL, SRAF)IMERLSESBES|Z, RESHREES)ISES, LIEREE
lits FRkTE RRHATE P, BEIMNEENEIEA B Z2RE, BRI RESLI DeepSeek RIZELAIE

28 FORER E5ET I

wEme 5. o8 F
S, HE. B0R.

BR. ot goxnet
- D @ @ :

;i:ﬁ --* Joc — g Deepseek — {11
s . > WEIREANSETE, S > WRERMRS, BRAPISEINAE > EENIGHERSRET— AL
HREREP B IEEY XHE > ISEE, RERR, Gz
. > SRR, EMYHA, & >  SHEFAPETFDeepSeek AR FNEIEE
Centos/ Ubuntu 4 # 20/ 31734 R %t REEPESNIES EEA MR > EMRIRENERERE, GPUR
> —H8izfTDeepSeek-RIKIER!, > MHEEEE, SHEE; # B
HEBR EEBA BEEA SR U EIAT (158-671B) S
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DeepSeekEfithk 7B

Fa

CPU

A=F
R
R

GPU

1. AUARHZE BRSS S

2. SiE2ERIntel&44tCPU

3. 16{EDDR5TF, &==4800MHz, & K4TB

4. 81483.5/2.5, AGENVME, ZiE2HANVMEHYM.2

INTEL 5418Y Sapphire
Rapids/24C/48T/2.0GHz/45MB/185W/4400MHz

32GB/RECC/DDR5/4800MHz
960G/2.55/SATA/1DWPD

1.92T/2.55F/U.2 NVME/1DWPD

RTX4090 24GB/GDDR6X/PCIE/450W/35%/16PIN
E )

HItRENEE: FP16

x1

X2

x4
X2

x1

X2



DeepSeekinfElR 32B

Fa

CPU

A=F
R
R

GPU

1. AUARHZE BRSS S

2. SiE2ERIntel&44tCPU

3. 16{EDDR5TF, &==4800MHz, & K4TB

4. 81483.5/2.5, AGENVME, ZiE2HANVMEHYM.2

INTEL 5418Y Sapphire
Rapids/24C/48T/2.0GHz/45MB/185W/4400MHz

32GB/RECC/DDR5/4800MHz
960G/2.55/SATA/1DWPD

3.84T/2.55J/U.2 NVME/1DWPD

RTX4090 24GB/GDDR6X/PCIE/450W/35%/16PIN
E )

HiRBsSE . FP16

e

x1

X2

x8
X2

x1

x4



DeepSeekjEfilkk 671B EhtEENSE: FP16

NF5688M7
1.LSI 9560-8i(4G)Raid-FAFEEZR *1
2.Mellanox CX7400GE(OHCAR(AHFIRR)*8

3. E2HX710 10GIEOIR-E(EstEER) 1 X1

4.3200WEHESHEE *2

5.2700wiHE IR *6/ 54 / Eir16ARREZ/35ENBD

Intel 8480+ (56C, 2.0GHz)*2 x2

64G 4800MHz DDR5 x24
960GB SATA SSD x2
3.84T/2.5~F/U.2 NVME/1DWPD x4
GPU Nvidia HGX-H20-8GPU X1

Eia% x2




IEABEBAILIEE (DeepSeek—{#l) @it

DeepSeek &ALz (7B) ﬁﬁggﬁgi EXIEERS (EREER) . FE15-30; BUHLA10-208RK/F 885

PHASZARRIARSGE, T RRESF ISR
DeepSeektFifEhR (32B) ZigHHE, WETESESRENDEMN, Bl F&L15-30; FMILLI10-158K/F 1685
E IR DT SRR

(s hR) RO




AR, RGEHEIE T DeepSeekiRBEFARNEEN2IHRMRG R, MRIBLIZRIFFNSLE, =4
ARBSIENRSRANZDR R, BINIEARRMRENIERISR, F50llama, vLLMERREESRRISE
5, mUARRIERSENFIE,. WSHSHEAEDERERMABERERE. TIERNTARLEEBIRS

SESLIRRERnREiEe, EECUITHIEMEEES| SHETILES, WRERIRSIR FERSEME
B, HBEAA. I 2B, BFHXiEEDeepSeek—SHMISEEIN, FRDEWIZM T AEZA
L BEHSIRIERIESIRENE, J9DeepSeekiRE "feF "5l " AU "RUBSEURIM 7 =ERRIESS.
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https://github.com/deepseek-ai/DeepSeek-R1
https://github.com/kvcache-ai/ktransformers
https://github.com/vlim-project/vlim
https://github.com/ggml-org/llama.cpp
https://github.com/ollama/ollama
https://arxiv.org/pdf/2412.19437
https://arxiv.org/pdf/2501.12948
https://arxiv.org/pdf/2405.04434
https://arxiv.org/pdf/2401.02954
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