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&, KEBERRREERENEE, P98 8N A8 —F. 2020 F 6 A
RATH GPT-3 KAER A 1750 ALANS5K, 2024 4 2 F W B4 ok K A
MiniCPM-2.4B # A 76 S LR F ML e 0 (Rl B, S8 T 2 24 1,
MY FrRAEEREG T 86, ZRMEREEREMEBRNE
IR, BEZIEES. MoE HlME 2 N X THEE L H,
BMELZNTHAZR, LHAEERNEY, REEIIERE,
E H, A## Gemini-1.5 Pro. Mistral Al #) 8x7B 5 8x22B. M E =
Qwen-1.5 MoE. MMk 2 Jk Step-2 45 3L 3 A4 A 3 % F| MoE 2244,
ERAZMABRANEZERALYS . OEBITRBUFS]

(Reinforcement Learning, RL) 1§/E4%% (Chain of Thought, CoT)
RILEEER, 275 2 IRRE /1. 2024 45 9 A OpenAl X Aith ol %
FIE A ZE 5 | 4k (Post-Training ) M B Fl #8442 3] fn B 44 B BUR

9



NLBREREHRE (2024 9

7% AE BB B RER A A R IR (A4 HZEE STEM
FHEEER N EFER) , LEFTEHERESHIRGERT,
B IR XA E R ARTIE T AR Z AR G A7 i SR K.

1 EE AREE A % RE L

N G i EIXKE
Llama 2 8k
Meta Al
Llama 3.1 128k
GPT4 32k
OpenAl GPT-4 Turbo 128k
ol/01 mini 128k
Anthropic Claude 3.5 200k
Qwen 8k
A Qwen-1.5 32k
Qwen-2.5 128k
. ERINE 4.0 8k
BE
ERINE 4.0 Turbo 128k
. 5 A R iR 8k
Fig Al B E Thee 2
+ 4 THIE 2.0 200k
- Gemini-1.0 32k
2
Gemini-1.5 1000k (100 % )

BEARREBAEXAEBERSER. SHFEEHIBESLEE
TS, BELREER. ERAFENATIRRE. —RE#E
BHEEMZHENMNFTFRW. UL OpenAlol ZFHEA L H, BA
OpenAl @ & & ¥ I A B FHAT ZHEF ol RIIBAE
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(=) HHH-F 6 SRR EERE

1. BRAEQIIRBAHFE, WRAMELDLE

UARERARKWBA SR EREERMALERITEFLEFH
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A 1.6 77 % NVIDIA H100 GPU, 7£ 15.6T token 33 F # )| 4 % 54
K4, HE A7 466 X TAEH T, XA T2 LI R of 5 B B kB %
#. BR. TRENREFERGF. MLEREE, AR WA
SR HFRR EniEsEE., —RERENABET KEEHREX
WA TR, MrEEmBRBENA. ik, REREKR. KREE
T2 B & R, EI R FBGE R A (8 3 B A T A
FHRWM T HkR, B EE R AISHPerf3EN K&, RBMHEZ S

4 The Llama 3 Herd of Models, Meta Llama Team.
5 AISHPerf: Performance Benchmarks of Artificial Intelligence Software and Hardware
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EmE ARG, EEFREERAR, ERAREMHEZ. B
AR AT E . oA K| SR SR O AL S 3T R R O A e TR
HRER, | BRI AR A W &R A 5 A 0y R L & L.

RAEBIR AR 0 R 46 61 RN L A 1K X 7% 3 7 FE Ak 6 S R O A R 1
ERARESER. —HHE, HAFELH S KEFEEHF i
W, WANOEASHSAGEEFLRREF BN XHFRE, o
4 %48 A 42 A4 8 4V, 4y Flash Attention. Flash Decoding 28] 37 # A .
H—FHE, AREFLARETR FTEREERRALE T ZFX
R E . HEERTEHEWE, AEHEFRAEZ. ERMH X
PGREE S sk &7 @R RRAER AR EE . E5HE,
AR R AR, AN T R B RAT L B A=,

2. AERRAEBAR N FLIIT, KARE Ao AEZR A% A
TR

PyTorch 5| UEZR &R, EF-ERRRIRIERE . AETRRE, H W,
Sk Al 38 AR 2R P 98 JF 3L R E AT B, PyTorch B AR, A &
R 4E4% 7. PapersWithCode #4% % 7~ , PyTorch HE2E 7 S o
LA AN 2020 45 9 AL B9 51%F F 4R F & 2023 5 9 Fl 89 60%, 1 [F]
TensorFlow | )\ 20% % % = 3% A& . ARG RE, 2022 K
& AT #y PyTorch2.0 ¥ it & E IR E# F I\ 50%F/ A £ 99%, A
b —RRAR 2 A T G i A O B B ] BT 2000 R E T E AR
250 MK, WHFATRAGE LI 1.5 5| 2 £ 89 Transformers
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RN G, KERAAEEIFFRT, RIERERBRS, X
Bl RSk, B#HY AL TensorFlow B 3% 4k 3, %4 %k
FAER I LR EWATH . NREXRE, EFERBARGENT
#iseE, BETEAERNTUERSREEEERTESRIESE.
FAERENBAT — B R K. EAHFE. —I OneFlow. =
TAMEFKAER, XENE-—HRENFEEALFLBREGER
KR TT ., MEATEGHNANEREFA T LN &, &
FRR S AR R IR — 0 R R, 4T b Bk 25 3 A T A
WEECKEER 1070 BT R, BT UREZET 86 A MER,
k% 23.5 7 K AF b Bfr; 44 Mindspore #£ X A 7 34 5] 780 7
% PR #3A%| 977k, EAEBKM. EY. X%, B BF¥FHES
Bz R
AIEDTRNNGARAIEROMEZ NS, — KRR INEIES

TEAERIMAMNIIZINGE, Flar, 4K DeepSpeed. FfFik
Megatron #kF PyTorch 52 ft, KA -4 X STHFRE 7+ R A SRAK 3.
HHF, 40 DeepSpeed £t x4 R Gk o 1 5 H IR MG SR LA, 4R A+
FHERFRER S, FEITEFTFRHL. DeepSpeed 7% GPU
AL RIVE Bog w0 Xy &M, MET Megatron, N B
Jliz, BEITEANR . EREFAE. #HEARE, BEREA
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BARWNFEZFRE, —REMDHRNENN—FLBRLRE
2, Glin, B CREREELHFERNE 24 X Gk, 8 Y
5 2 3 B 3 N RNEEAR, LR THMERE 2 HTTL. &
HATHK B Sy W F o FRARRE, R T HEB G FofE 4305 £
BT B AT R SRR TT R A ) SR R O 2 B SRR T

3. RARRDIEE RIS A ik kR, &K% TR
7% AR F

KAZB G — SR BREEE R AR . A A T H ST
FHRERRE, FRSAANFLFF. B UTHE . GEE
BB fE M B sk, WA WHREERAL B KR4
B —Ri R REEES R, W& Transformer THEFFME, 43k
3 & Hooper %4 5] X Transformer | %48 A & i - &8k, FA
B R R E * LI EN L2 S (Blackwell 45 = X
Transformer 5| % B 3 % FP8. FP6. FP4 % % Fh {45 $14F ) . AR
MR B AT R T MGG R &, % R 6] dk /A F Etched 8 i X
Transformer KA & Sohu 6 fr, #EME AR AR HHEZ, HHE
HeBAE HI00 8y 20 . —REMEEREZMAGERA. HE
AEASHFFLEE K. D HEKE R A, BA S Rt
U5 kv (HHAN NS E ZHRRZE K, Fifn B 5k A £ EHR
B, EX A ERE N ERERUR ARy 2T, X
HEE BT AZERANET T mENF. BEKEL, 0 AMD
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MI300X 5B LR E N EF, AR BEMERREF, EMFL
B200 R H A EMBHFF KRAEE (240% x H100) , HELH N
RAMEE (220% x HI100 @FP16) . = R5RIEAEE AR R HE
HIEE . 0 AMDROCm 6.2 EH ¥ & T & A1E 5 AEA Friit
) vLLM E X #, 4277 Instinct 7 7wk B0 AT 48 7 FtH
ik %5 FlashAttention 3 7+ & 7 ik % it, 8o F A HI00 & F 20 &
warp & 77 8 Bt FPR A% Z 455 &M, 48 th FlashAttention 2 i#
R 1.5-2 1.

ZHREME, BM=AkixE. REHMEFLAZHATLE
BT AR, B e R R AT KT R R, BT A
FRAEREFANBIT E, BA=Z L& H. —RLLAMD, B4
RARKPESHES, EEREBEARE. EAK &I FHFMTT
R MY, HHTE AR A TE Bkt L~ R, & AMD
Instinct MI325X %5 f EHR Gaudi2 & &, ERNHEEE. 15
S PN LT Y R E A F R H. ZRLL Cerebras. Grog,
d-Matrix. Graphcore FFAKFZH ¥ OAE, 2@ AR
Sh. BAWE. AEHHSEEARARBLRERH, LRE
OpenAl. 8. = ESAT W E X H. ZRUMEK. Meta FAKEK
MEBEME kMR B R R, W EE M HA R, #IAN
Wat, wHEBHTPU L EHEZFANK (TPUVSp) , IHFHZELSKX

A Gemini | % %3 H MAIA 100, £ H 5nm LY, JRE14%H%
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= KR35 Meta &7 K B AHEE Y i MTIA v, 2T 7nm T
Y ASIC K s 58 & PyTorch lER & E&ER. Hobh, ET. £,
KU HEMETREAB LW E S ARANAE S, AEBRER
ZE, BARRGRITHRRLITTRH BAE, il RFENITH
R R S2IL 160TOPS/W B A8 7 i 3K, b 4% DL R oy 0 U Vi %
Ao /N 6 34 BT B AR STHE AR A ) SR 2

(=) T REETRH T -EAig XARR AL B

AERTRERIE—RIIERUHNRELERMTE, BEXH
RIEBRFLWE. AR EAFL. BEHBEMTHEELR
B TRHNHEA LA TABA T AN ZXER, BHMEHE
AR %K% (Model as a Service, MaaS) #j-F& &t ) X3, HAFZ
REERGEERERRS . B, TAETWAR, % AH R
KRR R | Gty AR BR AR, 37 8 )] SR 20 3 Aol 22 A0 b
TR SR R T AT L3 E T, 48 T TR EAH,
IE S e R A E . K5, T E4% AU LLE K Agent FEZE .
R R A & (RAG) FHTER, e RENARR 5 HFRA,
R 24 b B R B TR A A
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R

EREl R AlRERA

MRAFEIR
RAG Agent

CopilotRIF

KRB
FRES

RENSGIR
gk nE R

IREHEHETR
EREE B SRIAE

KRB

bagiiEr

FEEE

P TE—
B 4 KBEA T 4kt 1A
1. A% T kAL FRHTE
WETRENEEAR, BUZERAME)ILES. —FHM@,
AT EMESMTERAERINEES, BI L SHINSMERR AR,
— 2 EZBRIRASAR, 4 PyTorch F #7844 £ 3)| 4 . Adafactor
Flash Attention ¢ 3R, fb 4B LD 1H H A G 7K, |AFA K
E.OHW, AT A BN BRI )T ZRAREHEE
NWAHREHARD B8 FFRANFEE. ZRBHTER IR
SRIBFHERIBIPITHR, 4 DeepSpeed X HFH H TR A HWERE
BARFEAN, REEFFEARGFEILT, BRI H R, ok
WHEIE. o, KSR BN E SR R RS, '
BRI GKE, FReBER Nz . B, ZRAEEF T
SRAE AR A TR SR LR, 4o DeepSpeed. PyTorch. JAX % #
X #F Adam. Adagrad % B3N F I R AR, BB ENFIRT
RPEBEFIE, FHEAGYEREN. S—FE, HEAAER
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ERFESRMERM, WRER ZMAARARLRANEHE.
B E TR B A 2 WA 5408 AR F (PEFT) AR, &8
WiEtEE . Z &R, EERARE, —RER THRERK
REWNEARES 5. SEEBBOR % 8 F T 4 ) %ot E it
TR, BRTHREXRIEFERERFLNNT =, BERNT
W SR RSB, RSB T R EERRERE (LoRA) .
HI 2R (Prefix Tuning) « & &t (Prompt-Tuning) %, %7l ™
VERWGINFETEEM, wEETHARE T, FEEHRAEA
T & ¥ I F L RBOAEUR.

2. AR T B JRIAEA IR E IR A

HIBT B WA RSN, AXRRETEHIRMEHEE. —
SEBERTASFEESELEREAR. ANRBEFEAHAE
G5 VA N T2 B A AR B IO, A FRBUE 48 LB 5 1 A4
FaAHE. UWEh. TRAREHERBARFLEA, @R
. Wbt HASZHER. SR EFHFTHFF X LHEE ) %
FLNGENEBEERES. wEENEAE SLES TE ACT
( Auto Compression Toolkit) ¥ 52k 45 A2 B 20106, W 70w 4
P % & T A PPQ B E A SRR ZH AN E% i 7. ——E
MM S ET RIR BT S | R & BIHT. 362 5] 4t 0 AEA

6 PaddleSlim/example/auto_compression at develop - PaddlePaddle/PaddleSlim (github.com)
7 openppl-public/ppq: PPL Quantization Tool (PPQ) is a powerful offline neural network quantization tool.
(github.com)
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HEGZOREE. HELER NBHFRL. BERET. BH
PEELZNEERTRNGT, ERAYMABALERENTE
T E, fwfh % A k¥ LMSYS ORG ( Language Model Systems
Organization ) VLLM. ¥{%3k TensorRT-LLM. HuggingFaceTGI ( Text
Generation Inference ) . 1% %X DeepSpeedDeepSpeed-MII %&£ . & [E f
A A A RZAE, B — & LLM [F B U fF 35 GPU
Fode 5 NPU +3, [ 2 Ji#% DashInfer ¥ 3F CPU +~ L & X3 22,
s 8 GLake i 7 R &7 LNEAEHAGH B, #— P&
FYHRERGERAN. Z—RRASHBTAZBZ2YSEMES
EME L RTRESS . W E S — 5 AR A S & CRAER B FE (AL,
FEEEEEGEREA TR BRAR TR EF+ERH —HFHE
A, AEIEAETTZE N EFRF MmN, fondl gk
BT Z b R HAF 2.3 1.

3. MAFARIE: BhHFHKATE Al ZA

RIEBIPR S ARG INE T ERER AN BNEM, BLATET
RMERNEREAFLEKR. SERRBREFLEL, SR
AALXENAERRFEE R UEEIZS, ERLEFRFEER
RERT, BRDELMBA, Uk RFREAGA P BEAE
Ko A ETUIHERIF AMFLRE THMEXR, —FH@E, FAH

8 https://github.com/pcg-mlp/KsanaLLM/blob/main/README_cn.md
° https://www.modelscope.cn/headlines/article/497
10" https://github.com/intelligent-machine-learning/glake
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KB e AEAR . T B4 4 % T 38 B AR B AL B9 T & 7 K. Agent.
RAG FAER A & AL R JT RAER, R/ANER A & a4 B A 3%
MW EEHA T X, BB, HE. ERENE T EIEEEEA
JIHATHEA, AN FHEERRREZNERN. Z—HH, RE
AR B T 3 T KOS RLR JE R RO W R B A Y] WA R K G R
A, BANAFATAZRS£ETY, HHEBAF REEEEE
H AR R R R

AEBNAALATREBTEGL, MEESTRLENALTE,
ERSMRS, THRAME LT NREEARINANENSIRE, A
FLEERETEH. EROUHHNE. —HE, BEASERNATL
TEES TR RN 2RETR, FRMET XE AL 4%, 4
W, B G = T AppBuilder W 1 A~ [ JF & #¢ J7 89 A P Fo T & 3
B, AHLERBA, GRGA. RBANFBHE, BHFLF
WAL AN, FRBkshao T AT T & &K T AT 60 5 A
KR IEME, AR AHAE R AL Bot B9 8L HL R, JFEBHE T HE
5 Rty kR g kAR E K R T . B, EAMER R
RAFRFeERTRESITRER, HEERT FEH APIFITE,
JEA DL 5 0 T ok . Bl 4, BT Vertex AL H8, $5 TensorFlow .
Keras. Colab ¢ 7 WEy JFIRAEZR, &4t T B A )| 4 Fu B & &y API,
b 5 bRk SLILAE T ABEAL ol B R AR T £
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(W) SR EZREREZRARE ) RA K42

ABREECEHNSBESHENE, EAATERED. I
GMEGER MR K, AN BRE. SESBEEN TS
REXRBEENRABMEE, UBEAPOHALEERNKER
PREBSk. S, dHEBEGIAF . Salesforce Research Fullf 4% K %
SN B & B A 44 77 10 token B9 2 E B K £ A FF R4
% MINT-IT (Multimodal INTerleaved ) E = &1, 4 ¥ iF Wiz #45
50 AR T SR H) XGen-MM AR AR 38 . AU 1A, £ R
HHEFREERT ARG T EEFRT. AmEHZATERSRE
HESE, mEXRENFH—RBBLERAROEARFE. AHEA
B8R TR ) S8Rt R R TR AR UL . BEATE
REFRE. KEek. TRIEFEL LAY, ~XFERIELE
W R E A 2 ApbE, BRI AR E AR R, A
MG, WRIEHLSEREAME, BREEEA T 6N,

HEAMl B R R R

A Pl R
[7] MG B — WEMIE — ABRBIEL

7

Bt R E AR eIV JEIN- 45, % b iR
A 4 3 7 e A2 RAT | W fFafEER Bz FRSHE
7 %] g R Wik B %
(ia S %, ATHEER | BB KHEL e

H .y IR | AR, By A A
E e AR A B | FE2 R R, Ak
I;JTE P Rk, 0 1| 25 10 B4 4 R,

RE: P ELEBREFER
B 5 T BBy ARl Ak L
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1. BT B LREF EHLERA L E

HEMALIER AR ERRZRSHME . Eeelt. EMEEEmENL
WAEEELZR. —REZERSHATHKFIIEEENME. HEAER @
ABAT AR, FRBIREHESXA. B FH. WRE
LA EA B, BEETHEA RN S EIR —ETT 5 R E
E, LABK. —FK ENTAERE, WXBEEANEZRZLR
= R AR A AR 7. thtn, OpenAl #) GPT-4o A L3 7 E{R .
XA E A E £ HAWIFTTE ES— 277, T3 R b e UH
320 R, SAXRERNEEDENME LT, ZSANLEERE
WRREFERS . Yar8dE AL E kB B s th T B fn i ix,
AKBFAR ALBEAE ZECTAE ST, BOATLERAETH,
RIAREAMERE, ttnf 2 RR BRI
= RXFAE SR BIBLIEGE D ARTIGIR, 8 x A AR 52 B 4048
. PACTEBAB HM E FRERAEEA, bk XHE. Lot
O 7 A B BRI A R AR A % R e R BT . TR R A
BT E MRS EWEBEZRLRIM. N T E AR HEEN
FHIEK, AR B otfl i F AR L&t Efop A A LR
H, B B SR, 4R AL AR A R . b AnfE F] Apache
Spark %Al Xt HAEZR , ERAFIATAERKE, THRIEHE
WA E,

~
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2. HIFAFIE: FT—RGHKPFRIEAFERI 52
A6 )

AERLREEN—RSKEHIERTE. Y0, BEREZF
AT GHEANERERA, XEHRE. WFatsmE SN E R
ALY, XANERBEFEEA S TR AEANEREE,
AFERERLZHESYE (WEK. BF. WREXAK) foEdos
BEFELENR T, BIERERHE T, et ZREEH
EAR. —=BMCEERURTIAENMBAES. L, £ T
WEAE . BRETAEEEAN B oA TAREFI, X
TEA A E Y ERATE, BEATH#HITREFAGE, 7 ABE
EARE R E, R AR, o E AR AR A i K 5 B A —
HAE R BFEALERS T 6. LHET. B WHURXEREL
FWBBFEN B AR L. R EBIRSEIBIRER ARG E XA
RETE MEAINAMEL AN R RE, BESRECREHL
TR, BHRHWZBATEEAR, E6EEG. FE. XA
ZESBREIE, EEKNBEFREOHES. Fla, B Human
Signal FF & t Label Studio FF IR B #EARE THE, 7 x#H XA, EE.
EFELESYERE, JZNATF NLP. CV. EFREHH,
BERS T AIERNGEEE . Z2FEFE IS RIFNNHISINBHE
BAREREMBMENERA . BIFAREE 8RR 46 ALEA,
AW SR A th A M B T AR - GR- AR B9 3R, AR B3R A
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BANE, Takde Tt Kt sh 5%, HRmETHEEmER
FoB A4 . TREERNBEREN BiH— PR, BHAT
FRBRWAR K&, HRMZ WE EAT LU de b $4E r it
HA, FREAT LG BEFEFRZAL AL L4 5
FEBRBN L L R R AR

3. EiRE: BB RS AARE RS ALE] R B E S
HAE = W R St

Loy, ANTEBHMEERETETERERAETERE. Bk,
— . HRERTEERESANATE, PEEARLRESEER
EUTIANRET H: —REREFEEREIGIRERME. ER
B 5 NE AL BT B A A R A R AR AL, R AR
J 2 A LR B G 0 IR 4 G AR, P RAR B R A DAt
e R E AT RAR, 2024 4 6 F|, OpenAl i 7 CriticGPT, &
EH P AL EARMARIE SHA (LLM) A R H R4 4 1
#1x, CriticGPT ) 45 & & B 15 5 RAE, 7 DUIFAE R o i
JEF AR, SF AR E AR AR LLM 2R B, 34 & B3 Lt A
KITHEZ RN, WHEERL 63%. —2SEEHIERETHIESE
RIRERE. StAER. EEF. XAFSMRBHE, RIHTARTF
EIEEAL, MERBEESHEN B EAME. BT B AT H
Wit BRETAEMETRIBA, LHALZEEHREREN LT
. ZRRESAFMHIHERABIERETHRERAERBT. £
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T AL 25 5 X WEAE D, 85 & R AR B TRl
BEEFHFENRE, ARINFHEHHEEAREE, BOHER
AP, BB R ARSI, R AR A R,
RIE AL BLA B2 B, MRHISHIEREKEFRZSTE. f A
SER AT A LB RN H LR SRR, B R IE A, X
FrPaEm B, XU By T4 47 SR By B e A g M, AR T
AT AR A B4 % AL B By f e R L

4. BAEE AR B RBAER MRk RARE B SRR

LHT, RBER I FHET ERRIAE BRI AT HE. A
FRTM, 2| 2026 F AR IE A )| SR AR BB LA
XA, RREFEEPERBIBFRRKER BB W,
ERBEERE R . B, TE. TVEEE P WEHmREN
H . ARAE Gartner FMl, Z| 2024 4, 60%F T Al FF K Fa /47 th 25 3
Fr ok &g, 22030 4, & RCEBCER R A AT B B ] 4038
BWEZREFE". 2024 F6 A, RFEAEARA 2H T FERLE
Nemotron-4 340B, EAKE A AR A Base. 454 A Instruct Fr1 %
JiAE R Reward J6 = MEAL, H o, 24K A Instruct B9 I Gr UK
K42 HANTARERYE, HERA T EEBOR Aol 5508 B 98% 1L
b Sk #% 4B # & 3 3 Nemotron-4 340B SDG Pipeline % | #{ 354 &
& R

1" Gartner, "Maverick Research: Forget About Your Real Data - Synthetic Data Is the Future of Al," Leinar Ramos,
JitendraSubramanyam,24 June 2021
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L, GRBEEAUFEEZAUTLAES: —BRAKHE
ERRERIRE N . & S0 HIE S &7 iE 2R B G0t 3 Ao il 2
AWAERTE, SWHEEGABIARETREF I F A, 7
& £ A P 4 (GANS) B )72 b . GANGs 3 3 — ¢ 5% %14 10 4
B— A RBRANBHEERE, TATHIRANREELES
%KM, %40 StyleGAN. BigGAN 4 & R4 fb W & 4R , AR K95 57
THEESRONAAR. —REBSAKBENTIERE. Z2HAE
BEAR B ELSTRBSORELRT, BBFARAEREFT. I,
3D BAZZMARGHE, TNFE T ERBENEEL, hR*T
FESHEBAERESWHHL, HARGZNR (WEHEH. JE
MALE) RHTEZHNEA. ZEBUF IS ERBUREH
ALK THBECREAT RS BUEILERERE, AT
ERELRAFETHREHRE, BHERERET LS. KA B A
WG o o 2] S, ARG & (U T LSt RAE R BURE .
R R A, TR AR TR FEIRFEEENE N, A
READEL. FLBASMESREILLEX# N, HEEFAREP
5E&MMEATHIEE. WX H 57 BN ASRERFEN, 38
G BRG] ARG T RAARIP I T F— 20 RA . BKAF
S56kBENES, ERETEFGREBRREENMRT, its
BRARATINAHERESESE, XARET AR, 0448
A BEFTORGESAT LA AT EORA & T 404,

31



NLBREREHRE (2024 9

=\ A&

MEE AR B REIR, AT RBURGE RaEE N, R
BATHN W L RBELE, 2EWHAAET L ALK EERTH
RN H AR b, ARE R — SR R XTE. ORRE. B
RAE KA EKFRFA G, RAMELI & RERS. 7
FRINFZGHNRET E, HxeRaf itk EkmAXXH
B AR

(—) ATA RN BR AT ERI

ETRERNARLHA, BRAGEEMIRS F. —H5H, ¥
RANER Tk =@ eRAN. BERE, MAEGELZREHD
WA FNSBTNFRARE. Lo, FREM MR W L 2 DL
ERWAEMNE. BEAMENE SRS, EEGRA. EFRHF
TP ERAMEANLAF, B TEARBD, GEREERARE, H
WEEEFET R ZMEFNA. MEATHREAFTFRELK, K
R=¥ %, METINFER G — R EENEREZANTIFETS.
H—FE, fESRWEARANARE R, ARAEHERL
BoAT. BUNARE S, UWRXGREHFMENE, KHEW 2
T EARFLEHQFELE, EHE, KERRE SR
REBERAGREBENT =, URFITREANE. KHE, HE
RERLE WL EFEEERORTRERRE, FERALER
B, BEEEZE. FRPSEZEANF LKA, EEEITHE,
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RIRBIMEHIE “BR” F5RE, RRATERENARFREN
CRIMERINE” KRS

mE A FE RN N ARIMEAEN LRSS . mEdil
, RRESGAEIETWERMNERIG. REREELLAE
G IR A FFH A FEHA T R, 5 HE LS
R K. HAE “ATE R+ THEBRRENER, AEAES
MTUER BN, REBATLRAEERAN, EEARILEERS
PR RN, 72 LRI TT R (AR B A2 72 PR e 03, B AT
b B AR R BB, LR B ARG T ES S g
N Eo R RS A AR M, KRB A R AT R G, EX
H. BENFHORERRIHE, AERGETE. TAEYE. HE
Y%, CEFEINDRTZFORBAA. EH &P, R EF
P UG WOk A S w] AR A FE e E B k. B R, B/ MR R
fo T B ST R BRI . R e fo B8 W SF A 7R IR
URERITERERFEEEEA Y, KAEALANHEH, ‘I
HEARER. R, BT TEFRENELE. FEEME
WA B R, AARR A LR A R BN R R A AR R . EEHZRM,
AER YA EREEEERAMEEER. 50 AR B LT
K, AEE BY IR B AR, BT R T W R B R R A R P
RN E R, REME AT, RFE 202457 A, WRBFE
f DL 24 LR EALE WAL, BRI L IEARAR 15%; M= T, K
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BT R RRERL EAT 16.83%. SHhER, AP ERXFER
RFXF MK, BIFTERRTERA SR RERT ATy,
4 AL FHA 8 F K ATH (Topl00 # % KA KX AL LAY 88,
B 2%MAREETEG. M. 5. BEESLMERNANAE
B, BT AR 12 KA E PR 58%8 Tl B T A4 .

KRB AEF L ESTH MR “FEimiR. RiEg” 1,
B 7 b 4 1 i B A R Ao iE B RS S R R R AL R4 AR
TEHAR SRR, RIS R AR, NRRTETE,
—FHE, BF¥FHE. FARTFAAT R B0 EMESL, H
LA B IR R, A AR BB (LT Bk, AT for Research
and Development) HJ1EJf 1% Ao 2 %, flam, X240 T AEE
TR AT L PN FUENHATREUTHE, FRSH
WAt 2 BN B F R B, R R ARTERET 70%. HZ—FHE,
T, TEEMSBEEAERATVEABRE, kA XBHTL
B H AR RE FR. WEETAER NG, ELHH
B, oF A E B F ARG 7}24 N E BEE IR R E LA IR 4
Eay. RURTHBALRS, MARALTHE. AREFTH
B, ABEREEF. BES K EG RN ENTE R K,
I 3 = B . (KB R . TR S . B F AR
LT A A BRI R, A TCL 3 3 A0 5 BUR 52 IR 5 E AR kP A
M, B EM 0%, AP E MR T 60%.
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