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In detail, we employ the warp specialization technique (Bauer et al., 2014) and partition
20 SMs into 10 communication channels. During the dispatching process, (1) IB sending, (2)
IB-to-NVLink forwarding, and (3) NVLink receiving are handled by respective warps. The
number of warps allocated to each communication task is dynamically adjusted according to the
actual workload across all SMs. Similarly, during the combining process, (1) NVLink sending,
(2) NVLink-to-IB forwarding and accumulation, and (3) IB receiving and accumulation are also
handled by dynamically adjusted warps. In addition, both dispatching and combining kernels
overlap with the computation stream, so we also consider their impact on other SM computation
kernels. Specifically, we employ customized PTX (Parallel Thread Execution) instructions and
auto-tune the communication chunk size, which significantly reduces the use of the L2 cache
and the interference to other SMs.
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B 7 Deepseek X T2 FF I | FEE 1T T AL

GPQA  LiveCode

Model AIME 2024 MATH-500 Diamond Bench CodeForces
pass@l cons@64 pass@1 pass@1 pass@1 rating
GPT-40-0513 9.3 13.4 74.6 49.9 32.9 759
Claude-3.5-Sonnet-1022 16.0 26.7 78.3 65.0 38.9 717
OpenAl-ol-mini 63.6 80.0 90.0 60.0 53.8 1820
QwQ-32B-Preview 50.0 60.0 90.6 54.5 41.9 1316
DeepSeek-R1-Distill-Qwen-1.5B  28.9 52.7 83.9 33.8 16.9 954
DeepSeek-R1-Distill-Qwen-7B 55.5 83.3 92.8 49.1 37.6 1189
DeepSeek-R1-Distill-Qwen-14B 69.7 80.0 93.9 59.1 53.1 1481
DeepSeek-R1-Distill-Qwen-32B 72,6 83.3 94.3 62.1 57.2 1691
DeepSeek-R1-Distill-Llama-8B 50.4 80.0 89.1 49.0 39.6 1205
DeepSeek-R1-Distill-Llama-70B 70.0 86.7 94.5 65.2 57.5 1633

Table 5 | Comparison of DeepSeek-R1 distilled models and other comparable models on
reasoning-related benchmarks.
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504 TAE T AR BB H R B LRLR N AR EAeE R, KRIF R RZ ] 4954
S FE A AL, token B9 ARt — T, AP UNASZHATES, %A IR RA
£ ZR 0 RAKIRE| Z R4, #myksis) token 49°%F K &. Deepseek g i B /5
AP ERGFRBSETHRR, =) AATARAXKFNGILA, DLikehie ERZHM
P RRGIFGER, Wt —FiashE RS E, TUTLEMRAREHERA
AL #5554 A Ak

KAV 3k A= meta B9 MARTAF 3], =) B4 Al FRahiZ sk a9 N LA BT
Byt %, MR, ATFTHEHNEIWBLEZIATIFES:

1. Deepseek #9571 52, AT E AL FLIRAR LY, o 3RIER A AT 69 IR AT
N Eakiksk, s ARAA deepseek.

2. BRE@YEET ), FR—FEHEREL AR TS, EAR BRI
FhF, AR EREE LGOI, B B TRAL TS F.

3. B EREATIFEIKR, WA ESRAEGERE NG, (LEIF0952H P 1%
BIRE TR, e EA IR AERK.

deepseek # I, AR AEF AGI 44 ZIX 8T —H ., RAVAA, BINMEE HAR
BRE A B A A deepseek A Pk, AR, B A deepseek ¢ 3L, Hauo kAt
HE R —F L RLSE, BIMHLE RMIE R — T i B ARG B . AR E,
— 7 @] fe R it — - R 3EARIA GPU R A B, % —F @2k Fiit § #F ASIC 5 %
R, I, EEBUTTRAUGE—FmESH B o Re, KBEELNER LRTRE
B934, ARSI B Kb X 69 AL K&, 44p L PTi8 6 AL AR R,
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st FEABAME, RATIAA, deepseek t9MrBrEREF), Fuk I T 9K E
Ry KEG RIS —F AT, RAVTRAA ZARR 4T R AT L2 B IUEAT K P2 A 4G
#or, MR, —H B e R — TR, F—F @EART RO L T —KZ 08
ERAE Ak, MEEA EEINE R RABGR LA IR H AL (4 CPO. OI0 %) ,
BAVAA R Bk 44k . BAVAD FAF LGN TR ER LA ZE RGTI, MES
B R ARSI G R A Gt —F e BT R 1 PR i R e N

FLARB|BANH A 5 b4k, KRATIA A deepseek i &k 8975 vh BAK B ARIL, H P

1. GPU: #A1iA% deepseek 2+ GPU #9 & a2 449, B4 B AT LA 4hik 2 JE 32
WA E, GPU BB EFAR, HHRBERARBESGIRHEIEK, KIMRBDA
IF T AR LA AL BRI AAR IR A H T AR S, BB A 4T LA R A8 K kg AR A AR 6 AT 4
KA Aoik, A4 CPO. OIO #9Amik &b, N EiE: RF@EME. BET. ARK

s

%,

2. ASIC: &AL 3] st B BRART R, T e imik KARR B AR = )~ B xt TR
b E 69 E KAt RATHIOR T RALH )RR, HATRAFEALEIHRTE
ABIREA £ RERI, (o= B THRASMETE LB Z L RN, Bt hsrE
. FlEF=) 76y ASIC Ak, AR R BLA T 4. 8. amd. mrvl. arista.
cls. Frriad]. # % 2. cohr. lite 5.

3. i#13: deepseek fidfz 49 Frh tbi tx A, i U 4 RARIEAT B K ARE T R LAY
BRERD 5, X BIEMLFR, BETRSINAEREZM TG LR, B2, #
B ARk F AT, BAVAA NG EBIRRF B2 o) e H AR E K69 77 @) K &
RO, HEEREZH ENRLE, it AELFNEEFTHREE & 50, 5%
B AT A AR, THRAKFw, FotiEREReFEg T LR, oA,
T RN GL I, AR B 5 64 35 LIRAA AR, BAVAE T35 7 5
A, EFiTEAR, FRy BINAGIFe, #ikE: @, arista. cls. TR
4], #HH . cohr. lite. ciena. &4,

|

5. #fihik. TG, MIKF HEAN DeepSeek

FERATNIRE, dbwetia 1 A 31 B, #4585 4 DeepSeek-R1 AR A [k
NVIDIANIM. F—Brg, I Liabfefiikddi N DeepSeek-R1 AR, 3EAFIAAR,
DeepSeek-R1 2 5 4.3t 6 X% & AR,

5[ Mirae Asset Securities Research ¢ — % 5472 X 85 KX 4k “X—RK
S i e K T fmda B AR AR ) AR KL X PTX 4042, ik i 454 CUDA
gk ae Rk ey, 7

.3k 2 3 DeepSeek £ A& K AR B 4232 T CUDA. CUDA ( Compute Unified Device
Architecture, %—itHRHM) , RhEAXF LGB A BERER, CAFTFAE
AR AR L H 4225 (GPU, Graphics Processing Unit) #4738 A i+ 5.
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#& DeepSeek-V3 #94& KA 1L+, DeepSeek & =AM T #&A4Fi£ 45 PTX (Parallel
Thread Execution) &% .

{B4= DeepSeek #47F & 4 #8495 4% 4F #4% A PTX ( Parallel Thread Execution) &%, #F 4
At Al CUDA A6 AzdE o, F 2 T A A s 4) GPU X A 454454 . M EF=
WS, 422, A PTX B keI w 5.4, HRMESEY, AE 25 LERS
W IR A

6. OpenAl L% o3-mini, % X% ChatGPT %% A & ik
AR

L3batE 1 A 31 B, OpenAl & A iE X 4R 122 AEA 03-mini, &L 2 3] J A7
KA RAZEGAREA, BF B AT /£ ChatGPT 4= APL 1 /A .

VA EGRIBFFLH SME Ry A IEEAAL, OpenAl 03-mini 1 & &4 A

gl Fe R & F AL be, AR A, T ABEEANAE SRR, W, FARH
RTAREG T ER, RERFK. P HZRIEMRE, AR AT 5 2 PR AT 6

CREEE” , AT ZWikof R RIER

ChatGPT Plus. Team & Pro A F BP H ST /&34 03-mini, 4 F P 5 4&— B )& HRIF135 FIR

. BPBEA, % 5m ) pavTdid i B RnadF 4 BEXREH A RE L RRA
03-mini, iX,2 ChatGPT &k & % % A P ki 342 Al

7. AR w

Al X B ARBIE, HHERREIY, THEERE.
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A7V 3 45 IR

L BBAEA: HBRGUT AT s n. EETEREMF
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2. HHRF: 6MAARERSE. 3MTIHEA
MEEX: BEEREH, EHMHER
PR S RIRTARERR, RE—TWEXEE

mRER T EEERR

TR B B A 4 F8000+M AT LA IR AE . Bkt &I,
WK, ANV EERENEETRE, BEE. 2.
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ANE) N RBEN BRI, AE, BABREFBHTH. TE. F. FEARNARBLEPEAELZA, RMRIEFT
A HAE. AT RAME ) RAREED, A3 RtdhE P 69 A 20 AR BGE T4tk . RIRE T AT 69488
BREGTHRESNRNE P, THREF AANE NI, HTH L LA A FHF R, 2R BEAAE R RRE R
B, TRAKIRE Ak R F g E—R &,

TR ET, EFEEFTHHEILT, A8 AL ARNE) 69 RBRAA T 48 2HA AIIRE P 3 A 890 8) BT RAT ) IEAF 34T
K5y, AT HE A X s 8] A FAE R B IRITAILFARAT . WS 9] o ik = o 5 B At A R 4
AARERRAR YT “E BAEAA FRTIENSE])” TR .. REF AN HEIBEAR, TR A T RIRE BATAEATH X6
KA. BH. T IAALT] A FRARSE, SRR ELA “BBIEAATIT , LR AREHATAEREY
P RAS B

21T & B

ABEE L AT E R BATEA P EIEA LB T IEAZ T LA L THERAT L )T LRIE4E S, ARET A
EAPAEATIL, S A A B T RATIT ARG IE S R AT AN AF ), SR ZIEFE ZF AR ERF . RAVPTFHREN 6
Ty AR TR, RERKFERTAE RRE PO EARBZ T ENINEAR BERAZIKA .
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