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ARBH T AT LA ZI R FE . B EEKEY,. RIE Precedence #L3E,
2024 FA IR T HIALLY L 737040 £ 7T, Fit3) 2033 45 K5k 2 H12 £, CAGR
A 11%. Bh, ERBEFAEARAFLEIRN, BATE AT HAF 69 IR Hi A2 T T B4R
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RBREK, 2R T A L2HERFRBE RIS, it 2025-2028 F14], A Al
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A 5002 £, FAAWKEARE 25%.
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FETZNARY K, BRI T AR X AT T B89 F K
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Fanik B, RGO FREREFLZRTARATY. FHLFETH, EBEREX
FhE ARG F IR EIRS) T, KT HF 30k FHERIFE 15% 0 L.

R, DHKMATZHEKEL@E— LB EREFIEK. G4, 2REF AL

dn, FEEE A T X R, ok, WEBUEERABRTRSFHBIFAPLA T HH

B, =, ATREHFIEB AR, TRALHTLY K, RE, REBAFzLPR

B &AZEEM, AXKE AT TG mSHRA.

11 Jun 2025 13 @ span



tEET

13. @4 W HHARN L

SHHAET TS N ERATIE, TR My H AL, HRAH . AT LR AR
RRANF 7 HEREEFEZRF. L F S TR RRES LS EA, FIHAAR
BEHR AT 1%, & THMAT 5T H30ik6%.
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1.3.1. 4&ksk4

& WA T IPMALL I K. ARIE Statista 49 4K3E, 2024 FHPHALS 2920 10 £ 4, M
i3] 2028 4434 3 3764 AL EA, AAHEKE (CAGR) & 7.1%.

Fig.14 2016 % 2028 S Jid], LBV ANTHHR 7.1% HEAFHKEHK

400
350
300
250
200

]
—
]
- B g B
- = "B
150 ii ii [ | - =
100
STININI
0

2016 2017 2018 2019 2020 2021 2022 2023 2024 2025 2026 2027 2028

WE P AR E RS R m el R A AT R
RARF RS SREETEAA ReTHAKA  WELHRE R

Source: Statista, HTI
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RIEEZREENER ., BIREZFT AN, DLt my T IHLmFRLL, XT
VAVa B T4 AR B R AR 4R R AT R A, H S E) e R A S T
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(4= GDPR. PCI-DSS) 3E#h; EJ7471k Btk 22%, HER £ER 95% 4955 E 2 £
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WA R FTEE RIBA Y EREAR, GRAGEHETE T L (4 DocuSign) 4k
£VA 18% #) CAGR ¥ K; RAUARIK, AR LM (et RiEZ P ) I 13%
AR TR RER. RXkH @, ZEBE P PNDRRE, E4)iE b F FRAARRE N
8.3% %) CAGR; ML KA L 4F & FHIGH FIIKE, ERF | MR ATR CAGR &

16.4%.
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1.3.2. M A FRE&M
THAAE LR K: ARIE Statista 649 53E, 2024 S HHAE A 178010 £ T, Fiit3) 2028
FA51X %) 2350 1L £5L, AAFKE (CAGR) A 7.6%.
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55T & FafF 4 HIPAA #7E0d F42 itk (EHR) A%, SIL 19% &9 Ak, K€
AT F A E KIS, 471k CAGR i 14% , 1% Shopify #9%k X T B &, (SDKs)

T & RERIAAL,

RIBREEELE: DRMR G 46.5% 9F e FAEEE, £ FE I EARA
10 % %9 CAGR ik 3 K; b £ 30 X8 i3 1440 &A1 49 Panoptica FALFALIEF T HL, &
1% 34% 8977 iy A

Fig.19 2023 523X ARAFEKBETHINH (%)

R AadEm, 5%
BT £, 8%

t£, 39%

B, 23%

Tk, 25%

Source: Gartner, HTI

1S EE R
17 & zram



11 Jun 2025

+EeF
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1.3.3. R %A alkkiket

Z A A T AR 3G K ARIE Statista #933E, 2025 T IHMAETRIT A
1489 12 £ 7T, Wit %] 2030 542 %) 1585 FAL £, AAHH5¥K%E (CAGR) &k
1.25%.
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AT m AAEX: 2RRESATLESERAS ST T E (de HPE Greenlake ) &3E 34% 4%
TGN EITAT LA HIE AL (4 HIPAA. GDPR 74 ) F @¥g K 12%.
FHEBEARRRE: AIFRBHGZEHART, RATALEMIEEAT LS00 FHRE E1K
61%; A%t H &, MiRd ki AWS Outposts J& 3L R &K 27%.

1.3.4. A= hBH4

AN T i S G A A AT LR IR S PATAE S 3 F Fo R 0 B i A2
ZH Y iEE T NE I AR B 22 g0 B M AT £ R 64 j R A2 5, Xk 5 B
TR FAARR, TR FRLAER. &5 RG50S T oL@ i f
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i?ﬁ%ﬁﬁ%ﬂﬁE%K:ﬁ%SWMa%ﬁ%,m%#ﬁ%%ﬁ%ﬁ%ms%%
U, TRt 3] 2028 £44:£ %) 880 H AL £ 7T, 2016-2028 £ A3 K % (CAGR) i£ 4.4%.
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s o
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HETARR., A EFEF @, BFSIATLRAFEA 41%, EFF471LA 38%; 5FAIF
KRB NT 5 RAEAT LR F L 46%; % GRS A AR SATIL &1 28%;
AN T RAEREATLRAFES 31%.
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RBHEMAEREL LMY KRBT FHE, £ 4% WAL EF FEAKAEHA
IR/ ALEF R BN 38% #9H|E B AT T L HIELN (1loT) F & kit 2
THSEREANER, BRIBR 67% W33 F SHE Lk T E, ot
# b, AlBRFh8g A A Fe R AT R R B %, 4= Luminance #)4-F % & Al &V
44% WA EATIE]), #dhid /R4 See & Spray ARV 32% HIIREAMEF ; 28% 449 BFSI A
g R EE T B T E; 45% 49 E 7 IRERLET AT Al 50 T L3470k £ it .
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14.1.

It £ oA

LEWR, 32 EE, LARKMZ LG8 X BRF4) 2w, 2024 5, i
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L, ERTGIAANTE, ARSE A R AR IR A A LT AT A R TT K r  BLA Ak
AFRA.
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o AT IHRM: AbEDAATIRAF O R R e B ARAT L, kA I
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Rt A — KKMFTIH, 2024 FHFHHAAELH 6210 1L EA, LALHKTHY
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Fig.30  BOMBATHTR (45 HMLET)
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Fig.31  TMHMATHAETR (F42: i)
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1.4.4. HAITETHoH

R KM RSN, E. FARAAENF LM LT HLREINE ERGE KL H. 2024
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&, BAEGERRSEEZTENF, (3) AL E REA, B RINHBAEE
2 (4) BUEBFIRBEAEE, Hoh kBT RE,

PRTE: AEF. FIBE. TEFEMAREREEGE R, PRI T LA
845 (1) AEFRARNL 2R ESRENTRZMEL T v, (2) BERREF
EHRBEAK, HERTAONRS; (3) AFEIFHKRAREDZTH I LN A,
(4) AFHa8F AR d, RPN R LFF.

EMNTH: HE. RAAT., AL, BRAR I BT, EMNSMETIHYEE L
(1) #3h I EAIR, BEEAERZAETEG M, (2) 21FMBEF E4ST A
WK, wBNREREE., RLVFEMRESF;, (3) THHEIK, RREHF
X; (4) EehZAaMB AR, 12435 3) LR Beak £ A,

AR A, LT IS RIF 10-12%09F3935 K F, KT 2R Hk f
FHRABMYGRE. FRATEEK. B3 EIEW 6L R BFG R AN TP A4
R E

1.5. RHFTLESZS

1.5.1. XwK#4E

KB ERBABHA KRG RETIE, T 20BN A%. $EAETHER K.

P, FRAITEE, X—BEWHERHRRITMEG. SIAEAKR. Fate ik,

E bk Atk v S B Sk b £ -,

o BMAGATR: MK Windows £ R @k LI S, TG A 75%; FR
macOS &2y 15%; &FF Linux ZATIR B354 10%. ERSB5%, Linux &3FE 5
Hofs, T IHWHARL 70%; Windows Server &%) 25%, A5 Ehs%, 9K Android
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FaEE i0S LN HANTY, FH LBEY 75%, B LY 25%, IR Fa
FAXAIR, Linux. RTOS F B A4 LE I E T,

Fig.39 RA/ERARMRZATHOH Fig.40  #Hsh#tF 2 %W 503
Harmon
chrome 5y iher, y 0S, 4%
Linux, 05 3% 3%
|

i0S, 26%
macOS,

15%

Androic
Window 75%

s, 75%

Source: Statista, HTI Source: Statista, HTI

o IR EE IR %A Oracle. Microsoft SQL Server. IBM Db2 F4%54 % & A 4438
Al B AT G0 5 AL, ST HWAAA 60%. FA, FIRKIEE
MySQL. PostgreSQL 49 %7f /) TEF3G5%, WML A 25%. sLoh, NoSQL 2kiE
J& (4= MongoDB. Redis) #= NewSQL #x#% % ( 4= Google Spanner. CockroachDB)
EHEERGF P REER, THRELHH 15%.

. % 8] 4R 3%: IBM WebSphere. Oracle Weblogic. Red Hat JBoss 4% 4% ¥ I8] 44 /=
W G RRET T, mATERAERMGIT KT AR S WA (Istio.
Linkerd) . APl W% (Kong. Apigee) . i} &A% (Kafka. RabbitMQ) & Hki% Y
AL,

e AR T EAM: ERIFLFIE (IDE) WIH @ JetBrains. Microsoft. Eclipse
Foundation % £ %; MAIEH T E P Git LRAZEZFE, HEER/FEIE
(cl/cD) T E ¥ Jenkins. Gitlab Cl. GitHub Actions & ¥ & T 9, BB
AR & Docker #= Kubernetes &% # AT L A7 4.

AN B SO RITAY 06

o AIEIEE: AL E I AL LM, RS RIES. AR, FF
ol 287/ -

o FRAEXEF: JUFFA LA AR B AR A T RAZX, Fk ) iditig
AL RR . FF IR S RIAR L F R S ILH k.

s ZERARMER: AMBMHEESSTRAERMER, ZATY R, B4, T
M Fe B ShAIE L,

o ZAMEN: MERLSBRMIE e, R T AR A, W RET
M. EEAE. B B A,

15.2. FEHMHE

T & B EREFE RS o g AT R E, TROETITETFS. FATSE.

ALBHFEE, X—EHHEE L PEAMEES. ASA4MMARE . M&

=2

e =iHEFE: ARANHFE=THE AWS. Microsoft Azure. Google Cloud =X E
5, ST HLHLT 65%. LT, AWS THMEHLY A 33%, Aure £49H
22%, Google Cloud # 4 10%. TEAA=TH NG E=. Bils. £AH=.
BEREREFALILOLIES, REEZRRASEZTHN EIsp4K, VMware. Red
Hat. Nutanix. HPE /4% IT) B LEE22E.
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o FEFE: KRB/ ARG ETHhikIEK, EB2A5H 04 Microsoft Power
Platform. Salesforce Lightning. OutSystems. Mendix % . %A F L F & (4o
Java EE. .NET) W ARt mih, HKAE. BALAFLFEF, BFEMET
4 4n React Native. Flutter. Xamarin 8 % £ RBTIE 5.

Figd4l AW EKRBHEAFE

@ Mendix
@ Microsoft
Oracle @ @ COutSystems
Salesfome @ Hopian
@ Senvicehlow
Zoho @ @ Pegasystems
Creatio Retoal
® o @ 5P
Newgen @
w
=
=
=]
[1F)
=
i
=)
[=
-
=
—d
]
<
COMPLETENESS OF VISION As of October 2024 © Gartner, Inc

Gartner

Source: Gartner, HTI

e AIKHTE: A A FETHYHAHKEKRLIF, @15 Google Cloud Al.
Microsoft Azure Al. AWS Al Services. IBM Watson & . & #H ARk Al -F 4 N et
ETHAATERA G, WwEFBEM. ERRIE. FRERS. TR Al ER
%= TensorFlow. PyTorch. Hugging Face £/ X H A RIA | iZ#m 7.

o MIKM-FE: MIEN-TFE T HMAT R, T2ALH O AWS loT. Microsoft
Azure loT. Google Cloud loT. IBM Watson loT. PTC ThingWorx . FE A, &A47lk
BEZRAN LG RO AMFHERNTE, T KN, FHEN. FERE
.

T &R EA S RITAY IS

o  FEELLRS: RRAXAENFEEAMERS, Rt EFEER Al R,
1R T & & BRI T hE 5.

e EHAMSELI: AMBFIALRGTHELFESELRIN, REEImELIHY
A iR 4.

o FARHERBMA: FELAHEFHRRARET LA KE, ORISR E. T
L7 &, HREHRESF,
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o AKAAHYE: FERBPHEABLFTY. EAHE. FRAITRFH XAMEL
KRG, HiRFEAbM,

1.53. HAKME
A4 EZ AT REARA P HEM4EE, T 20000 A. HEER. TLFE
FEE., A—EOHERTYZEIK. CFREAR. APREELATE,

o WA AWFRMR (ERP) 3% d SAP. Oracle. Microsoft Dynamics 545 %4
R 3%, BB Workday. NetSuite 5% &4 ERP ) Htkig kAL, BF F 45 W
(CRM) T3z & Salesforce —KAk K, THwaHALIE 20%, i Hais
Microsoft Dynamics. Oracle. HubSpot % . AAKREHE (HRM) T &AL
# €.3% Workday. SAP SuccessFactors. Oracle HCM Cloud 4. #4444 22 (SCM )
3% £ % 45 # €,3& SAP Ariba. Oracle SCM Cloud. JDA Software 4.

o UHFREM: HNERMTF % E Microsoft Office ( @.4% Office365) -5, T HL
it 80%, Google Workspace & &3k, 4| F XT3+ F3%d Adobe Creative
Cloud £%, THWHARL 70%. AXEAREATH EZALEH G Meta
( Facebook. Instagram. WhatsApp) . Twitter. Snapchat. TikTok 4. #LIREL
T35 £ & A 5% 6.3 Zoom. Microsoft Teams. Cisco Webex. Google Meet 5.

Fig.42 ERP 3RAF 4T F 5 A & bk

Healthcare and
Social Care, 9.9B

Public Retail

Adminstration, Trade,
18.5B 5.6B

Scientific and Wholesale Utilitie
Finance and Technical Service, Trade, s, 3.4B

Insurance , 35.1B Manufacturing, 34.7B 10.7B 5.8B

Source: HG Insights, HTI

ATl E: eRfT iR AT R ERET @I FIS. Fiserv. Temenos &, E AT
gk BARAET .35 Epic. Cerner. Allscripts 2, #|i bk 7% F IR
@.4& Siemens. Dassault Systémes. PTC 4. EEA 7Lk 5 £ T 2R @45 Oracle
Retail. SAP for Retail. Manhattan Associates 5.

JL R B A S W AT AL B 45

o SaaS X EF: JUTFATA L6 M A RAAFRA SaaS XY, Bk E
Fmik 5] SaaS #5R,

o AITEEER: Al EAARE R AL RSP, R, AR, HHF. 8
FIE .

o AFPARBRIAR: HRBMAMMRAIEET R PRI, QD ENE. BRIEERE
M. ASMALFLE

o &7 SaaS MEBAL: ATATHFEATLRMH YR 9E A SaaS EARRITK, AL EIn
+ WA A e IR 4.

1.5.4. REHKM4E
B4 B R B AR - R R A HRSNER, TR0 ERBSE. BLERS. &
RS BIRESF. X— BB S IANEE, AWEES. BETH K.
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FHR G DKM RERS T HEIEALE QERAY . £%. 1BM Global
Services. MK iE A KM AE), ABAZBMAET HE LIRSAN, B,
B RIRT A XS AHA) FHIR ST .

BHIRS: KRB RIRS T HEAEME GG ATE YRS A K. & aIE Y4t
i, TEA 5% 83 IBM. HPE. DXC Technology /4 IT 47, vA& New
Relic. Datadog. Dynatrace 4 & 7 T o ML Aotk 46 W5 42 6 F7 S0 b

FIRS: B RO EARS T L EA S H QL F4. KEWMEH. NE
SEEHNE], EBRAY . 123, IBM FHAEH NG, K28 RAH T
LR Rk . HORRA, RMET. REEFEFRS.

BIRS: HAEINRETHEENEAH X TRINOLELF I FE4E, 2%
A5 % 6.3 Pluralsight. Udemy. Coursera. LinkedIn Learning &4 %35+ 4,
VARB- B BB F )R A,

RS BEA S RITAY 0L
e R AL BT Al A HUBER, BRERSFATHERT T, BIRANIKR

.

o IEEREFLA: THEEEHA, BRRE ARG S ZRA, FREEE
R4k 4 A4,

o RRFEEM: REELMERMAET TG A T RRIEE, Tz ENELEF
k42,

o AXEZGAN: MERBEFZIAVUARGHMS GZRGAERD B 5%, BREI4
HIREA L R4,

1.6. HRHEHLEXEE

1.6.1. 44 HFTEAEX

H G TR XA KAT LR F 6 B AR X, AR AR P il id — R MAT 37 KT
ARG R AR, X—RRXAE 20 42 80 FKE 21 #@2m b#EFHlL, E451
Bt R 7 F B

BAEME]: R RAA T e E, B4R R AT IR R BN, A P KR T E
J&, YTVAZESE R E 6YIXE LR AL IZ R I, SR AR AR — R TR
HERIFR LI, LR P ERZHIMI T RRXERS . A FABLLEP, F7T
EEFATAPHE. REBL KR E AT M.

B HT

. sH P mE, —RBET SRS, BIA RAT RRBRK

BUHREAR P O EMEEE, HELAMAERRES

TR BIRM 54, &R T WA 542 Re9IR5E

T AARIE S 2 F RBATIR R AL R

5 oA

. AR TR, xSk Fo ) s E) T Y SR A

o HEYPHLLE, FEELITAANLE

o FRAHK, MM IKIRITEE

o B BKANETIK, FFREANZLR

R A MZE B Microsoft Office (2010 #~%T ) . Oracle Database. SAP ERP. Adobe
Creative Suite (CS6 T ) & . Xt = % A& IT MAEXAT, #RFAE %G TIEAE XA
4£

= o
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Fig.43 A G5 T R T4

A HTER

Microsoft Office ( FH#Ax A ) A AT ;;:;;i] R, BHIBER

Adobe Creative Suite (2012 477 ) A AHTT JG 5 456 3T ALK,

AutoCAD ( Autodesk) HKAHT () i{)lﬁ R &Y H 6T R
i L R P AMA AR A, SRAERR

Windows 0S EA ARAFT .

Source: Company Data, HTI

T HH R ABERATIEARER T 5 TS T, A 2010 549 80%vA_EI4&E 2023 F
# R3] 30%. Fit3] 2028 5, X— bl FH—FEZE 15%4L4E. A, ELEFT
AR, wE L. 8k, BUFFT ok ERH04TL, AA—%kE L T Bk
AR, B TIEEXAE KA L.

Fig.dd  BMAFTERETY (BFTERNNY) (HL£R)

O B N W M U1 O N 0 O

2020 2021 2022 2023 2024 2025 2026 2027 2028 2029 2030

wETITE mATFAPL o AFRAFL wiie

Source: Grand View Research, HTI

1.6.2. ITHAEX (SaaS)

TR, 45 R IPIRS (SaaS) , 2 BATHMAAT LA T AT LAEX, Lot
JER A Pt B4 (GAE R AR KRR AR, KA THELES
3% Fil 1L L HER 35 )

BAEAE]: BT R R A E. R R, mfﬂﬁkkwiﬁiﬁg
ﬁgﬁ%ﬁﬁﬁ%emﬁﬁ%}ﬁﬁkﬁﬁﬁA%éﬁ TTVAARIE W 4T AL R E R A
B P TR A, T RETEATA PR RN EFRE.

R H

o RTHBAEA S, PR T SRR AL, BFREAT S

o I EMB ik, LFH LT AATE

o AZHEI, AP BLALARIRA

o FMAEATHLE . AEATIREF B, ZFFRAE SN

o XEHMSEME, KABmBEZTIN, HATFRIFLIEAN

5 By He

o KIEIMA RATI D TG TIEAER
o HBEMEFZ =TSR L, ZAMASIME L E
o IRBAIRMEE, WP LT aEA
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o

o THMLALEAREE A T REZ R

Kﬂf{'fi‘f{ﬁ Salesforce CRM. Microsoft Office 365 Adobe Creative Cloud. Zoom.
Slack 4. Xk = SLARR SaaS AR G AR K, @EITITH RS E XK.

T HAH: SaaS KA T ALK, A 2010 F69 R3] 10%38 £ 2023 SF49 45%
VAL, it 2028 F, X —hp5Et— P8 E 60% A L. 3K R tn AR R B AE
IR, BPFXAZEHE. ANFTREEFMFEESF. BN, SaaS AL LG Eind
HAibAnE Mk @ R R, AHatdd AT L R 4869 & B SaaS E /A tig YhAL

Fig.45 2015 ¢ £ 2025 AR = A RS/ AP RS (SaaS) sk £ £ (+HMLEA)
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. IIlI
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Source: Grand View Research, HTI

Fig.46 2023 4 % 2025 FoRALZMEFRKE (W)
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Source: Statista, HTI
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Fig.47 2016 4 £ 2023 $4HAE ITZREFTHUAN (@S THRS) (4 HLEL)
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Source: Statista, HTI

1.6.3. FFRIEIEAESN

T RIGAEAE XA TR 64 3 A R mk, A S AR R SR 6 sl R A VA TF R 7
K RIaE, il iF R (A R 5 R A LIRS R BUAAN, X— XA 21 4w
Fras Az, g RMETF RIS L T P67 2 0 F mtkik £ E.

BANE: DLFLTLYPFREMERE, BB SHEAFRIFTIE (4= MIT.
Apache. GPL %) £ A, FlAf, ©RRBHEMERS (AR XHF. ZFl. F#8)) b
LR hEe (i Reitrd, TE IR, RN ) RBBN. 7L AKX a5
/R A% ( Open Core ) . # % R % ( Hosted Service ) . X #F 4T I ( Support
Subscription ) 4.

R H:

o FAAR A B ik F 5T K Fa b

o BRTHIES RA, FRAFHAZBRGEH L
e REFHEVEATIEZE, BT Fit

s BE BAE, MERAFIEE

o RAFTABAKZ%G, ¥ RAEALRF Lk

B HHr

s BUNHEBRIHT, T2PFEHEARER LG
o A Ife 53 E R ey R 5 E A

e HAWBRHEMREEEATHES, TR DHEF"
s FRAREEEL, TELLANREY

REMZEAH]: Red Hat (Linux ZAThR A4 3k4F ) . MongoDB ( X A#4#k4% & ) . Elastic
(¥ E&A5H# 3% ) . HashiCorp (FahiXsa LI E) . Confluent (Kafka A & %
Yh) G, XN E) FRR I AT R AT AR A B A, R SR h B8] AR K
A H N E) M

WA P, TFRABEX T WAL K, A 2010 5F69 R3] 5% £ 2023 49
15% & 4. Fit3) 2028 5F, X —re Bt —F38 2 20%0A £, 3 KRB AG4TR L6 4K
BE. RBEBEE. KIBEAE. ALFRIERSE, R, FRETIERARLERT,
— SN 5) FF4b KR B AR 695 TIE (4o SSPL. BSL 5 ) Rt =R 4B 645
%,
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Source: Sonatype, HTI
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Fig.50 2023 4 GitHub Al i B &30 B 8089 b8 (33 KRR 9 )
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Source: GitHub; Stanford University, HTI

Al BBh 4T RIGEAEX R TR, MIRERN A RZ: DLddF RS
Al 2% 3 B 7% (40 HuggingFace #) BLOOM. StarCoder) M@ & XA L, iRk
A IR S FIE LA IR, BARERI A A4 LA IZ: —& Open Core X, B
AR R, B EREGARIL (b L REIFRSE. TV ERMEMAEFE)
kA, #l4e HuggingFace BT BRAER T &R AP, HEEHETREEALITHR
% =& APl JREAL, FAFRALA S E A AR EMIED (A JoyCoder X IHFHFE ML
L GPT FAEA) , RAARAR ERI RS BAFAEX, AR P AR 1144 R
B R AR A A

Al ZARBARAREFRBAT FREXGHLNE: FTRFHETL T R4 (= CodeFuse-
ChatBot) B it & M & 35% A &K (RAG) . WEIREFH A, BEMK. HAHI N
K. RENLEABETRAGRELY., WX T L@ T AT R e ®, Mg Ak
(4o L BIHFEEE. A Fif 2 32 ) X BATH I, B, Al BAEIREGTFRE
A (42 OpenAl Codex) #t—H 36k T ISR SR E ——@ T 4738 R BAARAPAT. A
AR RS ARG L E IR A, AR PRt & R BT I -0 &
HER, RRABATFLZEERDRE, N EERLF LTS,

1.6.4. FE&ALAHEKX

B FERBEFMEEMBZEFIZECRS, B S FFAFEETFSEEFAR
ARIRS. FEEBEFLERAF, ARFAEME., FE&REF BT ZHF XKR
KN, SIEaFRZRIR ER TR R @ P RASERS. 452 A MA XK
G MR E R,

i

o ARRSGHLRRY KA P AsbA B A A

o HHHMARNE, LHEZFFEREHEKEER

o ZALBARIR, BALAEX E hefild

s MEZELNEZEHRYE, AFRFTAZEIHRASD

B Hi

c  CFERIHEXM, FEMAGLE"FIM

o PLBEAR, FE2PHETAA

e @EBREMFENEL, HAHNZTFEAXIEIFHAE
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AREMEH): Apple App Store. Google Play Store. Salesforce AppExchange. Microsoft
Power Platform. Shopify App Store %, X3P & RAMMET LR AL L Z %,
AP REF R T E RMME.

TP FEAIBEXNBaNFET K, MBI AARY B2 LK. FL
IE. MIKMEF LMK, FEIRNEEFLE ZHA, ST EATHEETF LA
M. REFELIE, BAFREERCFFRXBGNFLE. R, FEREFEFLH
Z A WA BBt A RS, —E AT 6 O SR R R E S F R H I
#.

1.7. AT E R X 5IR RS

BT L RS R —FHHEARF . AUBEXTEL A ARABL LG EHL
. ONRABE TV HRXAVMGE L E%, BB EEF T EEGLL
TEMRER, B2 T AT RTEREEH., ERIBORRERE G RS, MR8
FleiB i th = Lty ML B, Fah A+ RRRRSHREELHARA,

Fig.51  &BR&KMLENTHHT
XA AR X, (1940s- . E K AHAX, (1990s- B3 B+ = Fat e
$FAE 1980s) PC /X, (1980s-2000s) 2010s) & (20105 £4) Al B 4K, (2020s-)
AR X L Xt H A A F W 24 it A MR 4-fbit it
MouH A KA, Bt E% MALFE R . GUI. LAN  TCP/IP. Web. 3| 2% iiﬁm ERES KABR . A K Al
v 1BM M. EHR. ER Google. Amazon. AWS. Azure. Google OpenAl. Nvidia. E
Yahoo! Cloud
AT 25 A GRS E FE A, AR Web H . E£4R%  SaaS. =RANA AlRAEFR . &R
R L N S I LTS s vz e, ST 3 Token £
GRZEN e T R4 Saas 3 % T (Saas). #&E AT #. APLAA
. i smmy BERE. SRR o s ae  BEMA. B ARBITRE. 23
R P ARES WS, RAME = ELiFE. E8FE AHAL "y
v e REBRAAMEEIE 2 R BARIT A RS Ao IIR Tk,
W A % RANA DL E ik Az EAE S 5 Wk M % 4% A
Source: HTI
1.7.1. KA AE4X (1950s-1980s )
KA HUBE AR B AT A 09 3 SF 2, AT 1) 5 JE K 294K 20 42 40 SRR A AL A 3 80 £
RADAG A, X B9t e SRR T, S AR T 5 KR W B
5u, HT SR 3w AR B AR KPR,
FARGFAE L M)
KB R FE AR R EF KT E. FEAERBREKR. MHFH5, A7 24 KA b
W HAFHA A B RAA B L deiFAe., HHEAREM LA VL T 4R
o M I R4S EYE, BEmAEE SRR TR, S
AR A FaiB B M
o BRARIFS: H B 19694, HAFERR LARARIRYGRALE 69, IBM R EARAN A S,
AR T MR R (1SV) 9L, REBAHEZMAEFTE (Pl SAP &
B hliE b6y R/2) AR RE T,
o BAEAHI: FHNHAMNEIZRANLE ST X, AP ESFRILEBER, F
it AL RIS R, RAME,
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e WAL EIN: MAEBRKLE, BT 40345 Z4% (Time-Sharing Operating
System) , AFEZAE FBIEAHERGF—6 KB, &G T HTRANAFFf
ZM, 4o IBM #) 05/360.

o ERARM: BXAEN) BRI AFER GRS RMFIRES L, KA ELAL TR
T R R A,

Fig.52 A THEMMELZAALS
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Source: Boehm 1976, HTI
LB L o X 12

KAAE R T GRS EET, IBM FEAEL System/360 £ 7| KA AIRAF T 4369 %
BHAL, TIHWE—E AL 70%. IBM RAIRALEE, LRBERLEBE RS, HIE
B (4o IMS) Fo iz B8R, TR T SREEAF—IRL e iRk 7 . HA R B4 Q36T
"BUNCH"~3] ( Burroughs, UNIVAC, NCR, Control Data, Honeywell ) , {24114 34547
KR A IBM.,

BB, B AT AR 6 7k, BT RAR B E RS TRFREKF R, K
e LA™ EAKAE. 1969 -, IBM A T Ext REWFN, AL M4Am it 5T 2
M, X AR A IR 7 e AT E W F, A T BT R IR SN E)

B EEEA SR

KA BB AR 69 x4 LA VA R 4 B

o THMLARE G RMEE A AMEA PR E REOB L, EAKE,

e AZESG: KANMMAGEKRIL, FAFEFRAST.

. TEMERS: BTRETRELS, KAV AT ER G2 R4S
2.

o Bf2iEE: FHIBMFANRIETRILHIES, B RS Y%IES 4o FORTRAN (F+3
#H) . COBOL (R L#IEAIE) . PL/I FF4H I,

TR FETE:
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«  HMELIEHE WRATR. HHEED REMRBITF.
o THLHIBAIE: WiBATRPEE, REHE. ALELEIE. THAKE.
s HMEEERA: wAUEBHELAIE. FAKE. FHBETESF.

Fig.53 1960s i FALAR A

N
B

Source: Ars Technica, HTI

*t A = A B AT

KA EA 23 E, LEZ AN LIER. HABE KRG EE NS T, EA1EE 6
B BB H AT 5, s F 2GR, CMNRAEXREITE A MR EE, £
WO RHE, CMHAREE RBHE AR,

Fig.54  F3hiRsEH B3k

%% KEMZA KBNZE ERA
IR 2 J8 4 uf 98%
BA 10 & 1% 0%
BATLS 3K 10 # 99.99%

Source: IBM System/360 case studies (1965-1975), HTI

#HZE 19854, 2EEMNAFB1E (GDP) T 44 13 F1LE4 (3 2024 SHM1EAE)
BB T KAEAIR S8 =k, X—HFOHRT LAEZFEM P AW,

B AT KA B ar sk EaReg A~ . KRAN A HHE RIS L. RS K447
W eg s Eh h A FFEFHIGEK 1.2%1.8%, BILRFMAFEIE LR RERI, AL
FRREBETHEE S,
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Rl KEIHAM #6555 BAL R TAE, 26 B R ENT RAAZLIE ) A L3, a4
4ﬁiﬁéﬁi}ij}}ii7¥@'fﬁ%}ﬂ’a

c K@RBHWHFAE: HRATEZHA £ EHF AT AL 5482 5001 0 32
.

o RAFIEME: RRAMRGEYS A AOLERETHIE, WRATEHT 7K
P AU E] B B R AMIETOT R 4.

o RIHMFAAL: ARRNGHFRENABESARAT TR, ik THFRIAMY
2.

AR, o TR T FRA], K EIAUAT AR R SR A = ) 6 3R A AE A AR 2 AT TR

ERZBARKRAANM.

REMEH): IBM 5 System/360

IBM #9 System/360 % 71| & K B HUBH X9 B2 AF, R Z R & & o) BAZAE,
1964 F & Aty System/360 FTAFE—A 5, WA —ANEA REIEASERMGITHENA
7, BETMKHE S50 REMAERNMBTLE. XERERF TALESTRE 56
System/360 AL LiEATARR) 694k pF, X AL L R E S a9 03T,

A¥ A System/360 A2 44, IBM L& T 4% K 49#1E & 40 0S/360, #RAET % @42 5%t
SRR RS AR, BkAh, IBM LA System/360 A T KE N SR T
H. System/360 ¢9 R FAFE T IBM it EAATILGG F T A5, LFEZHoa T /L5 4F
T & G 77 ik Aedr b A2, AR T R M ey R R, R AEMEA T IR 695
Ak,

1.7.2. PCE4X (1980s-2000s )

PC (MATFHAM) BREGER, AREFIT AR AMNF WA G #A, T HEAT 4
KANM GG E BT EETAMAF )RS ag 4 F H T B, X —F F R MEE T 3k
TS 5K AAH AKX,

Fig.55  1980-1991 43k PC W 040 i S A H
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BAKREERHA

PC BB ARAZL S AL T B N AT, A SR (Intel) 03] 44 T4
FIBKAMAILE, ABEFEE (Apple) . IBM F28) 3 MAGHEM, HHHERAKE
THe, HHEATFAHAND TR,

o HHERAsEM: FHEEFEEENABRLRE TR, RSB R AT IR .

o AFRMEALZEA: IBM PC R FE MG TFALLEM (AT Intel x86 43R B fafikik MS-
DOS/Windows 4 & %6, BP"Wintel"BRE ) & H W35 F A, 123t T ik hy
AL,

e BHAPFRE (GU) : ¥E Macintosh 24 LR TEME P RE, 4B H#®K
Windows .58 8 T GUI, K KMHEAR T i+ BAuey 15 A 1AL,

e BBEM (LAN) : AT A PCEATERMEHE, FIT I FELFE. TTHPNLEE
Fhes, BT WHE TAE,

WA ik

PC AR89 T 3945 5 1 "Wintel"BR 8 £ 5, 3 EA4E MS-DOS F= Windows #1E A 42 L 3B
TR AT HOLTAYE, TP HALIT 900%. F4&FRNE PC REBETIHLEIEL
FHAL., F R E) FAG H AR 0 AR — R R R T R P AREE, ST A
AR (B M. #HEF ) RFLE— LT HH.

JERL A BRAFARIR, AR FEAE Office 704 (Word. Excel. PowerPoint) JfF 7 E X
B, RATE LT LARE, B2 8 AR B €3 Lotus (B-FE4) .
WordPerfect ( X F 43 ) . Borland (& L) . Adobe ( B & it3k4F) &, 4t
FAbiB it RERE (W MFHE) ATty X4 E.

B EEERASFE

PC B AR89 R0 LA oA T 4% A

o FRALSAREN: KRERBREH S, mAREE F R, T RIAEEA F Fabl
7,

o HAMREG: BER P RE@E-EBRALIF KRR E 0 HAAMESE .

. HheFET: LFAH., &F 4%, FEETHE, B-is. BHLH. BREFEL
KA RT .

o BAEAAE: B EZHR ARG I EET, WA AR R,

3B 5% i

Hos Bl XASIEE . HIENAT. EEAE. MR S

MAEFHRI: M EEE. Bf2xHd. 6585,

HELHER: HFHEM4. aHRLH. SRHERSE.

+ W ATR B i AAUAEBNEE (CAD) « @M (DTP) « A%,

KA 7 R AT

PC 4R34t oA 5 AT S iz miRR )%k

o AAAEFHFS KKIERZTAAIEZGINKRE, AT FLEHNE
S
o [FEATE I LB AL G R, BT,
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o TR PUES BT, HEFRAF R T Fen b S A R IR,

o EAFATIL: AR E L. PCHZL. ITIZIIEF.

o PC HARKIFTFMMY HEHEAGTEET AR AE T H TR, HE5 LKW
B EG B R w7 A,

AEFEHHRA: B 1990 FRA, MNAGTEMN (PC) HERBERATHLE F A,
FIER T, PC o RAME MRy A FEF YK 0.5%-1.4%, X—BOH A F|iE b,
WaFa R LA RS, @Bt AL HALRIE S WA i 15 S 432, PCHAR
RAMES A F B ERFE RN T,

*FF GDP ®rf: £ 2000 4, PCH RBiTA * A3 A xF £ E GDP ¢ 7T #kiLF| 3%-5%.
X IR T B AT AR GG HARGE A AL 44 T 6 2 AL R AN RAL GG AL,
PC MR T B EMRA, EMHEATHOALEX (dFHS) , #—FF KREFH
Hedd,

BATHELS & ALER: PC ELHRAM 1980 49 1,500 £ T KMEHEZE 2000 449
600 £, §taik 60%. X —fteds s P Ak ibdd fidait iz kA PCHEAR, M
MmN T B R e RHEA . Hlhe, 1990 FRUEH, AT 70%69 £ E P akid i
PC RILT EAEBAE P RS0MF B ik,

BARZEREER B RAREOIHKERA (A EBREH 18 MAIME) 5K
A A0 (d= Windows #4F & %A Office 24F ) R MK T AL H 510457 64 1]
A, BT, ARBAE (255 F) fok EAAFERGA (o THEZFKMER ) #—
TR T PC T HBEE,

BT T, PC HABITRAMIL. M B foyTiEh, RA 20 L2 REELZFL
MHEARNEZIEF, FABEGEEHREGELT T A,

REMEH): K5 Windows/Office

A PC IR ER K ME . BT MS-DOS #» Windows #_4F % 4, k424 T PC AMF
& 2T 4. Windows 3.0 (1990 4F) F= Windows 95 (1995 4F ) 44 A7, E4% st
WAL R @SS, Rk EMT T,

FFZMNA, MEKIEET Microsoft Office HaBtF, 45 Word. Excel. PowerPoint &
AZoS B R ARG & . Office BAE IR K9 hhE. BIFe9 S attfe s Windows 84 A 4
R E R, £ T Lotus 1-2-3. WordPerfect 5 Z &3t F, MA DRIP4 E L
AR, B ITARAE R G A AN A E B, AT IR KA "Wintel" A S R4,
FAFT EFALE, FRZHm T ARYACH P B w IAEF X

1.7.3. EZBEMAEFAX (1990s-2010s)

EBRMEERGER, FoROMATEIEE R —NEREGNL, MERKETREE
afEAET X B AR Pk 09 2.

HASIEE RHA

IR AR A ARAZ S TCP/IP . F 4 (World Wide Web ) i) 15, % .

o WAL T EEXMMENEEEG W &L, B /REE (Client/Server) 2244
A% W 85 /IR %28 ( Browser/Server ) MR A R,

e Web #&KREZ: HTML. HTTP. URL % Web 47 /E1F2]) 52 A, #5258 R A7 19
FaFE R EEANT,

o MERIFEIA: Google FIEFIFMBI, MAETZELRIA, RALFENGY
AR .

1S EE R
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e WFHFAE: Amazon. eBay FETFTHFF &34 A, AETAHEIHH .
e BHIBEMHF: MEFNAIEEBFBANLELRE, BHLHERFEEIA,
WAP 55214 3h Web 3 AR4F3| 5 A .

Fig.56 SREBRMA P EKE
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LR LR E R a2

AREW AT RAEA T —FT 9 FILE k. Google FEAE ALY & 5| FHR A A6 )
LEBXBRAELFEMNATHE £, Amazon Bt b FHLMET RE L, H#E
(Yahoo!) . 2B AL (AOL) FFH11 P M3kt F B —at,

AL G E) B G ER R ). AR R AR A4S Windows A= IE X U, 38 78 5% dy st AR FFAR 4,
BEZFERNE R, T8 5FHLTIRRILIRE, — 8GN 8] T 46 2 X3t
i@ it Web A+, SaaS (#RUFBPAR S ) X448 5, 4w Salesforce 49 CRM R %-.

B EEERASFE

IR W AR A B 2L A 6 4% b

e Web HAFEHE (Web App) : # % hae@ il g 570, LEERKEZR
1.

o fFERRLEZ: R SMMEMNRIIT 4561 Lo RIR, AEfek T,

o E&MBS wFE4. BRI, EKibiE. HEFAKRS LA,

o HIBIKF): R PATASIER R EFoN, BTG T SR AT,

o SaaSHEXEAL: RAFTFIEVAIT I F X it W AR BER 5.

E2N A YT O

o AR LR @I ETFE 0 P WM RRATE . TAHE.
o ELRIUALME: e, Bpati@an, AR WA,

s WFFLELAELRS: WMLEWM. EEIF. RERITHF,

o EZRBEFR: AELETR. AL, MAHERF.

o W AEKFH: ALK CRM. ALXAEFTHE. Web 23LF,

dE 2
TR
S
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xR AT

xt GDP 3 K 493B 2N TT dk B % KA L X ZFRT, RN ZFEKREAERTENY
., BRIV R, JE& 4K GDP 70%49 KAV ZFRkd, BBEM-THTHKT 3.4%49
GDP. 4o RF ZBEM I FAe L BB A —A47k, H /& GDP F b T K F LR AR L
A7k, BEEEM T 4AIK GDP ¥ S WAk K T H®ILT RAn g K4y GDP, M ELE 3K ik F AT
7 &4 GDP,

ERRAS A WAL LR, ZRARIE:

. T8 IRIREE R KARFE: &5 EAE AN GG VA BT BT AH 63k B e B K BAE
8.,

o ABMMERAERIRFG: wFEA. BPEHEIN. Web AT T B S IRA], LT
JAZ A o BR AL L,

o XHARABAK: BFHSRY T PERT, RFHT THAE,

o FiREFHAF Ik FRAR. E&ibIE. fATHFNHRT sie)E Tt
BRI

o EAFBFHEX: wPFELHF. £EIZF. KFSEF.

o EBMBHREER AR, ERHAET A LES, HETEFANAALES
X.

Fig.57 ZHEM & XA LXE R GDP 4 3.4%
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Source: McKinsey, HTI
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Fig.58 JeREPEME AT, FRLEE GDP Fejrb TR AT RLSAH Fib
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RAEMEEY]: Google HH &G %

Google & Z Bk BF X Fx XA N8 Z—, T 1998 449 Google, A% HA)#
#9 PageRank J-i%, REBETZMB LN FZEFFHHRLERAE, DR A LML N IE
%5,

Google #9 R TALE T HAAN L, LETHAF 69 H LK. Google FF4] T AT X4
Bz L EHEX (AdWords, & £ 4 % Google Ads) , HH & AZHIAER
JERN, B—RESMHAERERT AP ERFTEZREL, FATAP. JEEFF
&89 = M.

SR INFX - eLS, Google R¥TH EHEL =Rk, BT Gmail. Google
Maps Google Docs. Android % — & 7| R #) ZEER IR S5-Fo = ok, MET —AN AR K

HFALEY%. Google WAL FAEFE T IR W AT ARAZ & IRIF XA K F AR KIEIRZh 7
WX E KR,

1.7.4. BHEBER+=+ERAK (2010s- £4)

= AR S AT AT T AL 0 B, AR ETR (RS . 1.
W&, M) BT EBENARS O XREL R P, FITHE D 05T KRR
A 4
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Fig.59 2017 4% 2025 4N EZRESRLRA P Ll (B3 Hein)
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PBAAFIEL R

ZOt AT AR A BRI . oA Kot Ffe ik M 2%

o TRMALLEEIME: BRI BEAREHETR (FE. . ML) WERT
Rk, ESERLRF.

o HAREM: KRIEIIET KA KXEM, BT g Lagrn NE AR R
HEIR.

o JRHAZTAT (XaaS) : A A VRS 0T RIBAE, T2 6045 H AR IR 5
(1aaS) « FEEPIRSE (PaaS) FedkHFBPAR S~ (SaaS) .

o MM LIRTAFR: AP TURBELSERDSAETRLAE, HFIEERL
AT,

o HBaMhth S4sh: BIHHRERA TR LSS, RAEEEN S FERRT
R EFH .

o KHIEHAIFHE: FITAANEZTHIEABATE L0 Al BRREET R K4
HabikE E A,
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THALEEAL

AR T B B BIUR AR R IRS54-EE (Hyperscaler) £, 254
# 69 AWS ( Amazon Web Services ) & T 3 e 6 H Foii 54, THWALA A 33%.
R LA LT HOMYHE, Eid Azure FERREA, THHHFAS] 2%, 2K=
(GoogleCloud ) 12 &% =, THWHLHH 10%. FTERGFMER., Bils. Lh=F4
EALETHEEE S, FHBRMIEEINTY.

& SaaS ARk, Salesforce. Microsoft. Adobe. Workday. ServiceNow /.- 3] & 347 4,
Wiz, FAF, KEHETHEARGE A SaaS A8 wEH LK.

PaaS AR 2 Ik B m % TALKAE R, R T KA =) B424549 PaaS Ik 4-4F, Heroku.
Red Hat OpenShift. Cloud Foundry %% 5 PaaS ‘F &4 & A —/F X He,

L PSR

Zot SRR e S 2 IR L T4 B

e ZJ/&4 (Cloud Native) : kfFikit. FF R fed F 4B &=t LR #4T, A
MRS 2%k, DevOps & 5%,
e SaaS R A EK: #K DS HITEHKAFHEA SaaS R AT
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o HEIRFHEEMI: KMALRERIIESF A RS, RN B

;&

o APIZF: HAFshfeidit AP (R AARSHARED ) TR, T EafMEN L
A

o B stH bk BRMATR A%, Wit CI/CD EIIREH) h s A S

2R R ITBE TR AR

o A FIEEAR ERP. CRM. HRM FH S 24 EH L=,
o REIENSMEXIE: FRNETFEREIn T iETiIE.

o AIBHEMBF: AEEHIN%GAIE AIEL,

o WKW A EEAEEEETHIKENIEE.

o BHEAEH: AASFE AT Y R EHIRS.

o ELHF. BEESF. WRHILE.

*FA A R AT

ZH A A T A HRARAEZ A A

o BARIT R AF T DU XEFERNE XMW EF LM, mEATHEIEKT T
A, AR A b A4 R S R T L ROR

o RFLSHHGEM: RBEFRFHA. BHME TR, 1R LELGS B MMk F TG E
1.

o AHMBIFT: FPFERBTFEHIEFRSE (4o Al KEIE) , BIKT A1F71]
A, Ak T AT AR S0 AL

o RAWMERE: ATZE T BATAT MukFRH], 35 T BAAERCE,

e MWLM ZRFVST AR RERANRS T Li56)iE 5 M bR 6

7.
Zit B E R A IR T B R A8 kiR, IR IR B AAT A b iE
E
Fig.61 2009 % 2024 54 L AZFH EfBEF SH@ELE (BAARRS) (F4a: +HeE
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REMEES: AWS 5ZHERS

T L W& IR % (AWS) =i FE KRG F A EF45H . AWS R LB LA T Z
5 R K6 b F 7 Sk G-t M 69 A 3R akik 56, 2006 S TS AT SN RAE IR 4.

AWS F 3 H T laas (EC2 33t =, S3 M £ 4IRS ) 47 PaaS (4v RDS X % 4k
ERG) FARSEW ARG, ALmEAAR. s, FEOA AT il
BT REMAE] Ade L E P

AWS 8 T HHFLEHE R FE P £ L6384, AWS RETE LIRS, BE
HE. G, Mg, FAEE. KR, AR, MRS IR IT AR, MET
Jo KR S-406-. FIBT, AWS il it 7569 344, FRaGAE R Anid K a9 S VEIKE M 4,
METHERHNAESR%.

AWS #9UEA TR T IT Aahiksee) 47 X, £4EA T Netflix. Airbnb. Dropbox
F—RMATZ 93k, AWS 9 RFIEN T # 1T TR A —FF T it Feh
TR G-#A400 E R L, FFFIART A ZH A= ey R &,

Fig.62 2013-2024 F T B35 W AR 44N (45 BHET)
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2. HAR LB F AR A KEEF X,
Al+Coding X4 R AR B F 7%

Al + Coding A4 AR 2| & Al

LangProp#y fefhsllit “B-R-a”

B R GRS/ KRG F-& Ho

@

AgontFRAL: MEBRALLES . L MIFRRRA, & RRBILERE, : A ASHRAMRE R R L, RARM
AAH, HSHTRAMBERMRS . REA B FAE. SHRKDAEL
Amazon CodeGuru *£HL4-L5.'H
[ ] = Reviewer
zvﬁwwﬁ [ ] i etz Coery
] e
= a-_— Lot yedicton e
- () >z WP TG Conversable agent
R = =Rl ¢ r
% > Windsurf: 4 ZAI AT A A AR " :
- R Sisulation —§ LangPog odel o FETTIN :
Al Lﬁﬁl’s’ﬁw& Query[raeersng F pocysaps . o e Amazon CodeGurs '
) codx Tratruction @ cCorraction . . _‘. / ..H LM ] i @ @ ®
Tuning Datasets . (o4 ChaPT) \ Y : o“e =S
LeetCode [ ! | KBEE: WA Power Platform Ak I
(( — (: Sinilar Problen '/ tmypeo ‘ : ' BRAAHA S, 646 Pomer Appe : ; '\./ ./ i '\.O
2 B3 testcose didan AR CHREM iEAgent AL i Z ’ (RRME) . Power Automate (AL =) : ‘ 5] o m =
&5 oot g » :‘3‘, 3 BB AECMMI 448 691048 4 : azhi) , AL | ' b sy Joint chat Hierarchical chat
H mn . . |
AA E] e i Ei;;‘: _; ; &tﬂﬁf: ;‘: i‘l , £ (o b i , E Agent Customization Flexible Conversation Patterns
DB, AL, ; . . ' ' i AECI/CORALT KAIAA 45 @ '
' | ] ' i : R, BRERRTRE, #% H !
! Prompt : ! : = 00‘ S AR EHERR, : i
1 Lsing the AP] fnctions | 15 '
' rovided, it s programs " I : : ! lunc, <cmp> — src; : :
i - I i ® 17 | tuncy <sorts — sre, SCHh AR AR T R&TR/A,  (ONTINUOUS CONTINUOUS CONTINUOUS
&ﬁ-adm ! e i ; Q@ o, supmiiyaegaks  INTEGRATION DELJVERY DEPLOYMENT
1 BB AIRALE 5| M . I funcy <min> — src; ! 2
i Bz, A RAHLAES B Cursor: L2#R3)% £ &% ' x J | REAX. y . X
' : 2R, BEHRAXEERT 1 L tuncy <maxo—sre ! AJTON :
| Hie PYYy ! ‘ 4 | | MER s
I ° | different functions distance matrix D 1 L R RY PRODUCT!
: | | (b) Implementation of Functionality CL : "
' : CodeGuru Reviewer : ## | ' 6 1 :
i - RREERFE, bMEA | ; AR - i
: ! | AAREABERBERETAT RAVE, LAWK, | [ W s ek !
! WRA, LTRREFA XA RS Py ] | LA2Bs i ;
i KRR Btk o ( Cartner it 2025 SHA 70% 604 | i 1
: ! 1 ! I
L L ! ! L

#HA%2 LEZE 7

Source: {Making LLMs Write Better and Better Code for Self-Driving Using LangProp) , {CodeGeeX: A Pre-Trained Model for Code Generation with Multilingual Benchmarking on HumanEval-X » , AWS , levels.fyi, HTI
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2.1 Al+Coding FE K42
2.1.1 LM i@ i 5 5] R AR

Al EARFEHT BARAFIRMEFE, M v0. bolt.new, F|Em Agent H AR 4FL T Lo
Windsurf, Al Coding B T ERMATF L AL T EXRBACHERSEN, LERE
ik R A T R Fe A B IR
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Fig.64 AXALA BB 6 T RAR

https:/github.com/cline /cline fblob/main/sre/core/prompts/systes.ts

<thinking>
. Task analysis..
think>

—LLA response — Lexecute_comman o>
<eofmandnpm install ..</command>

<reduires_approval>falsed/requires_approval>
<fexecdte_command

Load system prompt
o | Api request—>>

R

startTask
Load Context

imoge bose64 ‘

—_—
‘ Chask> user input {/task> \

rvironment info
it U

/ Tool use
tempature: 0

Context of operation

Source: OpenAl,HTI
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Fb, A LEN%TRTERT FHoRHor L. BHA. HBELEMERIEHES. SA
FrYARRIEZHAT R, LM G M X RS A T e h R ER, FELTmA
RAFAE AR A B, XA A RIBS IR, ERAETHERN D %P F
S B ATRM ) R E I ARG A RIETH, IRE LT LARFERR
token ¥4y th AKX A,

2.1.2 B Y 4RI 5 S im R IR

Al %L Bh FARMAR KR ADEH. HTEELERGED, A GBS FFERTHTT
KAAE AR BRI %, #1142, OpenAl &9 Codex 2% % & F GPT-3 4 T K44 f A%,
128 T %k B GitHub 5 7 AN AR A B o KIUAE SR . 2 12 Python & 2 #99 %
HAEFHIAF| T 159GB, HE T SFFEZI. ARFOARAEBHE LA, K, TR
#) CodeGeeX BA! (FHEKFFME ) AHMALX 130 12, & 2022 FHTvh 23 #4542
&2 49 8500 1LANELEAT T I 4.

2.1.3 RAENE

Al A2 E FINARMBIGGE, HAMNLAARADLRERG ALK, & T Al KRB
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b

main() {

Teex=14 ]

Source: & & 4, HTI
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Fig.69 ¥ E&# Al 4 ) CodeGeeX HE R I
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Source: {CodeGeeX: A Pre-Trained Model for Code Generation with Multilingual Benchmarking on HumanEval-X » , HTI
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HOALIAE (Bl ASEEMLRFE. ARET EARDEANKSE) , ZHFEK
BT R AAL Y 5 F R I S IR,

2.2.3 1K AT & AT K

ARA Al KRR TEE, #—FRRTFL N, RRD/ ZXRDF Gk ]2
He ARG 2, BT AR @ IR R B B AR T A AR AL A . Al 895 ANt —
BEART AL 114, Fl4oiBid f RIBZREL-F & A4 AR 69 5 F B4R\,
B AT #4%k Power Platform -2 iZARIR 49 47A4F /& &, L35 Power Apps ( AL A M)3E ) . Power
Automate (CAAZ A ML) F. FAHF A FRE L SAFL, FEETIHEAFE L G
KD, K@y F Lo E. KL A LKKRDFEF ERT GPT-4 F 4 R X Al
AT aAHEF AKX, SQLE1), £ ERE—aEMEE @Ee A RE.

Fig.72  Microsoft Power Platform Z&-F & 47 AL AFAF

Microsoft Power Platform
ERHER FREENESNRABHE T RS, EREFINGE

¢ » « ¢ U

Power Apps Power Automate Copilot Studio Power Pages Power BI
Bt WebfIMobile FIRTEFE TR FRRREIRBEREATD BT7RERSHLL FRBIBIRR. o
FEFTEpagE Bt BEE Mﬁi%qj;llgﬁ‘]ﬁ% RS
484,
2 4
P q Q ) ) -
Data Al Builder Microsoft Power Fx Managed
connectors Dataverse Environments
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Source: {Faster sorting algorithms discovered using deep reinforcement learning) , HTI
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Source: {Nova: Generative Language Models for Assembly Code with Hierarchical Attention and Contrastive Learning) , HTI
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Source: Simplifying Kernel Programming: The LLM-Powered eBPF Tool, HTI
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[+ T T optimizes resource allocation
- i

y 7
1
Server

SoftBank and Nokia enabled Al-and-RAN utilizing Nokia's vRAN software.

2025 SoftBank C 28

Source: Softbank, HTI

BEWXEESEHRAFL: LSO ANTFRER T Al AR HBEA R T T Ee9EE
WAL R AL SEIF R AR, Rf, LA 22 AR 5] 5G/6G ARG Al 89T &
M, Pbdo“Nokia AI-RAN"Z X34 Al I AT K PS8 FF & Ania AT, VAEILE A AL,
B, E6GHTR T, FABITE ‘A BRANALERZAEEMN, ¥ A HFANL
WP ARSI S Ao TR AR . X BoAE AR IEERTRAZ @4 d AL IESh a9 4
H, ek i Fiz4]. HEMENRSE, FELHEZR N FIRETF Al AL,

BEHAF R EEE, Al BEE S A TG AIRE: 4o f) FIRE 5 IR RXRAE
GAE 5 R EAES, AR E E 4L, NVIDIA REETT —FF 5G Ak 4740569
FhE W AN, T F RATRR R ik, mARTINSER A3 LNHRrWHEE
Hhe. BRZET A AR BXRADZE 6505, (AT L AEE, XERAFLE
BB TR EMAN LR, ik Al EART HFEWMINERG .

227 THIAE (LK vs P £)

Al+Coding T 3 &k K, FHHLikiL 26.8%. [AE Al EBAARIBGG 2 F, METH
¥R RoBeik s . 4R3I The Business Research Company #9343E, W MR ITHM
2024 ¢4 62.1 [ ETIE K ZE 2029 544 182 10 £5T, T CAGR % 24.0%. iTXJLHF
TG KGIRF S s Al ARG THRA . KT L P AT A ey E KGR
REBBLE . TR AER SR, AR = ERSE6-ERY K.
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Fig.82  Al+Code T 3 = & M|

Artificial Intelligence (Al) Code Tools Global

Market Report 2025
$18.16 billion
The Sisinass i]‘|
Q
cP‘(’
=
2
$7.7 _S
billion 2
$6.21 =
billion ]
1Z]
g
3
>
2024 2025 2026 2027 2028 2029

Source: The Business Research Company, HTI

T E T GEA, EAKFRE ZHEKE. ERREHN T @, B jb,—%m;b Al+Coding &%
KeGTg, ZHTHEAEN AL RRGTFEE LS. R, XTI, LI
R¥E, EhakibAE, RIE 2024 FFE Al Rz%:k_ﬁi?‘ﬁizjxﬂuml BEY B, 2023 %
T E Al ARAE R T HIALL A 65 AAAANER T, Wit3| 2028 #3444 330 /et, A%*
¥KA 5 4%, CAGR 4% 38%, & TAOKFHKF., X—BHFERZRELXBERHK
Bk, FRFELEB R KBV FIER G SHFA T EGERAER, 2k, AT
A5 £ B R SISIES)” 4 25K Al+Coding = 1445 .

2.3 A BRI ERK
2.3.1 MR L G FERIH

Al aF2B)F EE B K RASHAEL M., XBR BAZB)F 69 RAT K IF 2 R vh 2 - &
Ik 6y T XAAT k264, fekk 3-5 R, xR R BRERRA EHT
RAEFRERE., EFHH—AFRIGE, 1545 TFAERX A, TR T/2IRGEM E
BAEFARATE :J'J 20%—45%. #:EF X, RIAFMAZ) I LB AA 2= B A vAfE )
IHE., LERAELLETR—ER B FTE G TAZIPASL LT 8H TR .

Fig.83 Microsoft #EA2 5 )| (SDE) B HLBAER N XEHK

Level Name Total (/mo). Base (/mo) Stock (/me) Bonus (/mo),
SDE

59 US$1.475 US$1A US$2389.1 US$797.2
(Entry Level)

60 Uss1.45 US$1.15 US$2811.7 US$461.7
SDE I

o US$1.65 US$1.25/ US$2357.9 US$1398.8
62 Uss1.75 US$1.45 Us$2318.2 US$1235.2
65:""" SDE USSL9F USS1.5F US$2800.9 US$1597.9
64 uss2.45 US$1.75 US$4585.3 US$2417.8
f’r""‘i"al SDE US$2.9% US$1.85H US$7658.3 US$3225
66 Us$3.2h US$1.95 UsS1h US$2990.8
67 Uss4.875 US$2.17 Us$2hH US$6677.8
Partner US$6.85 USS2.557 US$3.45 Us$15

68

Source: levels.fyi, HTI
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Al ZESERHRRAL, DLETKE Al IARA SHRE%. B OA KA ARG &
2T 4 BRERAR AL R % 40 IBM A= BT R R AELFZ AR T LA #ARI| I d ALK
FEHSEBRIR KL I, TR F R XL SFRARL, ARX Al 495EE R
#1 ¥ 5 ——Business Insider &, T REKGEFL. WAFL. BFEAFNA RS
Al ARG IR Z — AR A AR TAERT Al KRG EE R, Al A & Kie4 4
b A5 8 48 AR AT 4

Fig.84 Al +Coding X425 R A AR E

Al+Coding B XA AM F- (Fdk £ E K 4])

R T ARAT R A/F)

SDE Senoir SDE Partner 15% 30% 45%
S 17 | S 23 | S 82 A 5,400 10,800 16,200
# 8(mn USD) 907 1,814 2,722
TA2IR &S
6% 12% 24%
1,080 2,160 4,320
I T TR
SDE Senoir SDE Partner
40% 20% 2% 2% 5% 10%
36 90 180
SDE Senoir SDE Partner 29 73 147
30% 12% 5%
L183 2380
SDE Senoir SDE Partner
10800 2160 90

Source: levels.fyi, HTI

£E# Al+Coding HM B EYH T, 2RERZEBA LATRME, KINARKEE T
AIFE A A B, MHE Al+Coding ST AN MR TABUL., RIXMIK G AENA 9 7 4
TA2)R, H SDE (##HHF &K T42)F ) Lk 40%. Senior SDE &b 20%. Partner 43|
Bk 2%, AE THFNFTAR, ZER{EGFF T2 H 17 5 £, 235 EAH 82
ES N

Al BT BB T, &KA1EIK SDE. Senior SDE #= Partner {54 &4 =T 24X, L A7) 9~ 3 24
30%. 12%Fe 5%, *F 5T KR AL A A 10,800 AL 2,160 Afe 90 A, fEskihab b,
it — T EAL (15%-6%-2%) « F (30%-12%-5%) « 5 (45%-24%-10% ) = A%RE
B3, MAR T, MEBETHH T 40 L 11.83 £, 23.80 10 £ T 38.53
1L £ 7.

H R MBE ESHEET T EE, Al+Coding AL AL 895 ETIH4 R LRI,
KRin, MEABRKEmAFSEY K, TRFSRAZAERMN. FPE. FEEFBIML
PR, AREARNA PR B, PHTRBE BTN,

2.3.2 Al+Coding A& #f {12 F K

& Al+Coding BN LA F R BB BN BRARL, 25EN, ELEFT
) TR Fo e, MAEERIXALE RERG RB LR, Al ERAER. HitF
AR FARTEA, ERTERMFFTLO@mRK. ERK Al RLFER G L
, ZEHT LG IR LG A, REREFMRATHATFLAETHZEE,
EARMETFRAR G Al GGREE, TrE T “AMMAE AR 0937 B .
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Fig.85  #%4F L% CHR AMME &4

‘ -
EMTIE

i =
(t l FUALTE

ASEREF G m%s/\&r ¥ 51

CHR(A#EX&# Combo of Human & Robot)

Source: % A4 L, HTI

Al BARBEF LK, RRIEZFRKESREANE. RBEFBARIME. Al 6] 3]
Anthropic 898 /% /5B Mike Krieger 455, RR6) TARFH £ L X 201F . &t
1245 F Ao KIAEF &, mAEBGRGHBBESE . A, AlFELLERRIFEAARL, @
RIFEAEHET, FEAANTEEZLE IR ZAAD Y. BAURIIERE ) Foxt Al T B
Y MGAL R FE S . Flde, Cisco 898 % = 5='F Jeetu Patel 3%, ARk IARIFE L&A
2. RES, J?k“l&%‘ﬂ At MAE ), m ARAUUAR AN T AE S b5 R A
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3. BE. HESERGTLEEIRK

3.1 Al AR EE AR

I 2023 FFF44, Al ZRAh LT Gt NIRAR XIEKIE. %45 OpenAl 44 Copilot A=
ChatGPT % /= ot £ “K AL BH B AR IR iE & AR 28, G4BT % 5345, %4 GitHub F= VS
Code #9532 KX £, BaRTHEAMNALSA%. SR, 53K, BLiE AWS.

Salesforce S #4% E K59 A B, 9 5|4 42 Codey. CodeWhisperer. CodeGen 4 X
BARF TR TR, KEMEA A FF & ERT Eie & THWHR. EXMIGTE4me
SV ERERERGES) . FRAFEESSRRE. AKX IDEREERFHL.

LR A, kA Z Ak Fein ] N A Al SARARIRARME AT B . Replit. Sourcegraph
o) iBit g £ L . KK (4o CircleCl JX¥) Ponicode) AR 5 K &4E, ik ARE
I EENAGA. me)aE) N X iEE HAURE A 3= 2147, #)4e Warp #= Fig
F AT R @GRS A B, Replay 5 Moderne 3R % & 5 X 4g g shib. b
9, REMAFELAFLERTHFRAR, BRIXERHEZEAEN, 3 IDE A
KRB, AR E K FIAR—k A S mik — ) €13 —MNATFRHER 6 % A F, £
3 Al RN E ek 6 EFRA S A T L,
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Fig.86 2023 4 Al Coding T EL 7 3748t 3,

Al Coding Tools | Market Map

Booming market with 100+ tools and competition across Big Tech, Unicorns and emerging Startups

Startups’ Unicorns Big Tech

100+ tools / projects

Code writing Q) diffblue Cursor =% Cody Bd Codex
"COPiIOtS“ Sourcegraph OpenAl
Code O tabnine SourceAl
< "= Ghostwriter (@) chatcpr
Q’ Magic :: Debuild Replit OpenAl
" warp @ mutable.ai m 05""‘" . f“P““'
Fi MMACHINET ; e
OFig f‘ Bard
(A codeium )
conEsoTs CodeWhisperer
ASecond  pp
& CodeGen

Code Review b» Replay © Planar +20DE

& Moderne Q

@ codium’ &7 Reviewify Ponicode

@ Graphite

c Codiga
Code swimm &5 Redocly
Documentation
Ba readme Stenography

«) Mintlify @ EasyCode

f Thanan
Not Exhaustive
(1) Startups refer to early stage startups (series A or earlier)
Scope: LLM-based tools used for writing, testing and documenting code. There are sparse Al
use cases further downstream in the SDLC (e.g. hosting, CI/CD, observability), these were not .
considered for this analysis Synaptic

Source: Synaptic, HTI
2024 F Al SR A S A SR R Bk 50O & A F kA, AR 2023 SMIE TFad R AR D

BIENAE (o Copllot\ CodeWhisperer %) , 2024 6 T LR F MG T E ALY
it TEMPAS AWK E ——RBEE. Al BRI, KT & A K.
%Hw CodeGPT. Warp. Cursor % & 2 X445 %%, @ Toolify. Fume. Factory Al
F M AEAEEFREF @AE S, Replay. Codium. DeepCode K /1 TRAF E f 1k,
Mmtllfy Swimm. Readme % MK & XA A K. XAy HirE s Al HAZE R L
TR EFNRTREE AR
5 2023 FAALL, 2024 SFTHEAER. S0, i liFe T SR, 2023 F
KMAB A —ANB K (dofhik. Google) TF. MA L ik A 5. MAEEH A
Bl69A& B T 2024 B, BAATL AR —ANARGMEGA) AL, 2 ma) N E) At
BR, hE 250+ NF A6 Al mAATE, LHEMFEENR, H% TELCRENT
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THEERGPEHART, ik, F&. 4. 2iGE0SF, THHRTREL
ARAE, B Al TEIERS AT L AL T Rk, ZAREE Al BARRD I
4B G A RARTE R FT N,

Fig.87 2024 % Al Coding T 5.7 4t )i,

Al Coding Tools | Market Map (2024) @synaptic_data on X
Coding Copilots and Al Agents are the hottest areas of innovation.
Startups
Code writing "Co-pilots” (Y magic (Z Sustaes &P W vaifiow
; ; £ Augment Qzerve Pretzel Al
[ codeium % TabbyML Codestory €code
o= replit Continue I@) Gitwit
5} copER A{coder ¢ Source Al
@8 worp & Second @ mutable.si typo.
K> |Ko 5 Debuild @re
(4 Gitpod @ cooeors CodeMatelai devgpt
% Release // Laredo Labs W Fine _
¥} anima [0 Lw.Lightly Il iTerm2
AI diing Agents . & Factory Al <> million # Sudocode
orkfo / : &> Codegen @fume bloop. # Coframe
Q@ Toolify Iy Gignite. Al @9 Codewp
R RIS Indexical XAMUNG B Al Query
T Tusk [22 Vanna s | T Toiny
que Reviev\( o © diffblue (3 Ponicode @ Metabob
: eciation, co ‘ £ @ RecurseML A reviewpad MMACHINET
2> Replay @ Bito o Quack Al © goast.ai
@ codium’ @ Ellipsis
@ AppMap @ Graphite [ < Pullflow
arie-aé (3 carncind ushol o corcard
ZC0DE C codige P vibinex
v(‘:o“de Documentation swim |= Easycode ph|nd Bcoce
; ¢ Mintlify Stenography
A readme &2 Thenen ) Redocly
! Unblocked @ Driver Al B ooosminea
The Al coding sector has 250+ startups building tools for various usecases .
The table shows those startups which have become prominent in the Synaptic alt. data metrics. Big tech and Series D+ companies have not been shown. Synaptic

Source: Synaptic, HTI

2025 F Al %f2 TR IE A F o R G iy ab ey 7 @ R . A A SR A A
e ER, ML) L1 KA AN (4@ GitHub Copilot. Codium. Tabby) , &3 &{L3)
L5 £ A 45 “Al - X H FN” (4= MetaGPT. MultiDevin. AutoDev) , B=$ Al T EMR#E &
H ek EsE B . B ERAWEG B LT R AAzE .

B T RS T “Web & "Fo 38 ) R & A4 tbde Replit 27 TR A
Web JF & 3% & IL7E#4, Devin. Claude Code. Genie N R B =, AIFEEL
X, RKELALZHAAN 13 AU LEER (LB A0, Al TARVFHB. Al B AH:
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%), F%E Al RERRZGRA"HGIE, MRk L& WXL =", “HBAt
7. WK 6

E—ABRIBTT ARk Al BAZACHAE: T LB AR, MIEBNE) 5. Al R
BALRAzmT, PHEFLARTHEBMARRT"EZRE A RA A E,
WRAFNRE., RERTE, REAQKRMTRERALTFLFE L Al ZAGREMES
Fig.88 2025 4 6 A Al Coding T E L1-L5 MK

AT CODING LAN PE (JUNE

Web Development General

MetaGPT

®Replit Agent

®Trickle
®Marblism

® Tempo
1it CDE
>gen
®Trae ¢ @cursor
]
®Repo F

® Amazon eloper

® Codium .
® Codeium

Source: Github, HTI

Fig.89 The average of coding benchmarks in the Artificial Analysis Intelligence Index (LiveCodeBench
& SciCode)
Artificial Analysis Coding Index 19 of 202 models selected v
Represents the average of coding benchmarks in the Artificial Analysis Intelligence Index (LiveCodeBench & SciCode -
+ Add model from specific provider

A\ Artificial Analysis
Artificial Analysis Coding Index: Represents the

P average of coding evaluations in the Artificial Analysis
Intelligence Index. Currently includes: LiveCodeBench,
sofllso <o b i SciCode. See Intelligence Index methodology for
“ e 3 further details, including a breakdown of each
| I evaluation and how we run them.
o A & “n N 8 x

A & A aws

S

Source: Artifici Alanalysis, HTI
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Fig.90 Detailed Al code generator tool comparison matrix

-
Whisparer

7.48 704 2 7 2 B4 551

¢ [ |7 |- |5 __Jo __Jo __Jo ___J& ___J& |
a 7 ! B -] -] 7

L L
Vi, Vs, fas

- =
(s e |8 Jo |7 |
2022 2 F 1

i
B

B a B B

EN N E C E L E e
I R i i i f i/ [

En En En En Lang

e |+ Js Jw __Jo _ J& _ J& _ Jo |7 Jwo |
ang. oin - .

Source: HTEC {Leading Al code generators in 2024) , HTI
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3.1.1 ARAAM B & RAETF L

Al Coding &M H49 35 kAR S TSR 4 & 2 4tk ok o B 89 A 48 31 5. 4% GitHub
2024 HI3RE, AR SE%ETFAEH Al TEIREERERIT. AR, ARAFELAR
2, PESLT Al %A T ESEERE 31% (IDC2024) . I—TENHHSET S E
BHR DRI, R E RN AT BANS" I R A RGBT R LT, AF T ks
A, E A3 Al TE 28 MarsCode & £ 70%TF X%, R EHA. MiXEF 5| & L9
BEAAAERT, REHAEREAIAERALTFRE K.

Fig.91  ARFLEHF ARARRL

# Developers using / not using Al
95.4%

92.6%
70 89.4% - 100%
o 79.8% 85.3%
72.0% L 80
50 A 60.0%
40 i U r 60%
a0 .
301 8.4 oy - 40%
20 - 11.5 37.3
29.4 F 20%
10 17.2 21.7
0 - - 0%
2023 2024 2025E 2026E 2027E 2028E 2029E 2030E
N A\ |-assisted Devs. (Free + Paid) s Non-Al Devs. % Adoption (Free + Paid)
Source: Invdotai estimates, HTI
Fig.92 & 9442 Bh F4E B R A
Amazon . 2
Rt 4.8% , CodeWhisperer, 0.0% AXps0ec 0.5%
ChatGPT,23.0% CodeArts
Snap, 0.0%
Ant CodeFuse,
2.4%

. @l CodeGeeX,
Tongyi Lingma,11.1% 4.0%

GitHub copilot,15.1% Baidu Comate,

2.4%
.I cursor.ai, 4.0%
Replit Ghostwriter, Google
0.0% Mal'scode, 0.0% GitF]uence. Bard'
OpenAl Codex, 2.4% iFlyCode, 0.0% 0.8% 0.0%
Source :  (Flows:Building Blocks of Reasoning and Collaborating Al , HTI

KA AN AN 095 R R T T RIR A B Z50T. AR, AR, FF2LP R L
Faesl %, A @3 g F IEA M ETFTIGEL, AL RS HEZER K
R, BRENSAHAZE: 1) #ESHE: BATEER (AST) R EAEFAKR, T
fAb Az E ., 2) EABEEE: KA THRITEZTHEE (4o Ngram) KAPE WL (o
LSTM. Transformer) FUMI{E:&4KAL, 3) ShAMhALE: L8R F HELIATAHERA AL
T (3R H . APl XAS ) RALIEBUAR F,
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FANN R ILH RAE A (AST) 5 T SAE A 47 K IR Z 45 e A A, AST
FRAT R AD AL A AEIRAE AL, B3R FF A5 KHOA M4 (Je ESLint #9HLIN] AR R AL
#) , mAERRSATRRA B/ 2EEEET AL, NBEGL TR (B e
Pylint 49 B4 A A% ) . EIRAA P, VSCode 1RIE AST 2 ILiEiEA4E1% 2 BHAR M,
) 4m 4 B P o\ for(i=0;) Bt B 3h AL K 0 F H R TIEIE; 44K T SonarQube 1)
iBiE AST 947 SQL 35 4), & BGRR RSB M EEN IR, AL NEH £
.
AR B2 T MGt IR B335 S R A9 TE Rkit, T840 T L 4e Tabnine 4 #1 N-gram 4
B EARAIRE (TN print() &AM ) , M Transformer M8 1T 72 & A Ak K AL
KIEBARHHIN. vA GitHub Copilot A ], M AJER# I CSV LA 444 4 JSON Bp
T A& i 7% pandas 43X, 3 Hugging Face 2024 X 2 & 3R A s EH R A
79.8%; i@ X R AL A T B LA Z def calc_tax(income): B 30 & R A FAELRIXA #], XK
teRALTNREEZR, HFEZNHR, FREA AL ER (4 StarCoder. Code
Llama) JEAeig AR A 5 s ARG, 2025 3 —ARARADALAY 4 42 32 2R 43 AR
A2 40%.
HEMAL BB ILERAH PATAEIES B Bonin e, SIS EER, A4EHEK
QIEH LATHF 3 GLRIF L EdT4 lambda SHEE A 5] BARACHE SRR ) A=
B XEE (RIIRE A APIEF 4%, 4o SpringBoot ¥ @Autowired iR #i % & ) . A
4%, BXR AT Bdn ] F A5 UserService.java /T4, 8 3h =B UserController.java
T AT EHRTE Y L4, Intelli) IDEA MARIE L A7 S A4 import 35 4) $h A4
A% LB 7%k (4o StringUtils.isEmpty()) . Gru.ai 28K, sESHhERMEL L E%
FEMRERS 60%, XA 30%, T Al Agent f£ TA2 52 5 F 49 W5 B 4.
312 MU A LR B A4 Agent £ &

(1) RHAT R EHR LI AHA HRBG R ETEX
Cursor BITFEEERAREZT XA, FITAIESH N R EEAEMOHEM, E4
SREETFHMETRER RAG (B REBAR) 2% SFAEHANRA P EE
AR, T E4E A 3hABRIR B P49 auth.py. session_manager.js 3, &46KA L
T XA R 4 OAuth2.0 £ s E 80 EAM I, AP T 5 A9 RADFE Ak B J A3 T
KA ERIT 70%.
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Fig.93 Cursor ARR 5 7 & £FHia)

CURSOR

Years from $1M to $100M ARR

CURSOR wiz deel.

i \.‘ / together.ai @ coreweave’ @ o0penAl ® docusign
I
I
STSM T f
I
$50M + I
I
I
$25M t
I
som L : : : : :
2 4 6 8 10
Years

Source: Sacra, HTI

Copilot A% 4 A& sk oK 412 S AH RSP W, 44 VSCode 5 IDE #9# A XIEH,
HaB A AT ARAT SR B A (AST) ZIAF AN, #l4nfE Spring Boot I B F#r A
@GetMapping i, TALAMIZfFiEE, FAEXRIKLATAA B 49 DTO 4 4 A KRR IE
. AR EERIETT R F R 35%69 WA S 3R (GitHub 2024) , {23t B fRtd e
FUARBIFF R T F1E5 0%, ol g IABBEIHBELE R,

Fig.94 Cursor ARR 5 & £ H7)

Cursor ARR / Market Share

7,000 45%
g 39%
o 38%
6,000 35% 37% 40%
31% 35%
5,000
: - 4334 | 300
4,000 3,564 9595
3,000 16% 2,749 20%
1,862
2,000 15%
0 926 10%
1,
_ L] 0%
2023 2024 2025E 2026E 2027E 2028E 2029E 2030€
I Cursor ARR Cursor Market Share

Source: Invdotai estimate, HTI
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Copilot 2 Al 358 - K ARG AR F &k, T3t 2] 2024 435 LB A AT 5 A 7 49 80%.
Cursor #E& % =, A 36 ZATFA P (4 & 18% 69T ) . bbb ais
Replit. Codeium ( Windsurf) #= Tabnine.

Fig.95 2024 % AI3Bh TG4 AR %2

2024 Est. Paid Users ('000)

1,700

362
] -~
13 10
[——"]
Copilot Cursor Windsurf Replit* Others

Source: Invdotai estimates, HTI

(2) Z%R Agent A7& F I T LA )" 2“5 484K 067 6970 Rk it

Agent BIEAR T oA R AL T OFAK, HACE TR A THRERE A F4T
H. XEF ARG IR S el B2 A LR PRSI BIE R EEKE A PRI RS
B BARGE, RARYH IR AETR (B TEP HLitEk. SHAEML. &
RAEFMLFE) . FRARAAIRINEED (do CRM. T F E L%, AN LR E) TR
sitAE, FAZHEADL, REALFR. S4B ZHRMT AR = K3
o BRABTHEARH AR ZER TR E5IEE, ERT SHER APl FR 54
T EE R THATEARSIAE, VAR T A4 42 X B fo AT a0 F 0g0ieAEse . HAE AT
87, Agent #84% AiExtiEd b 2 G ddE . RESTEPATH, BHREFPATE L
ey R, BRIVEE B SHIE P X3, FRIEHE R LR GHF S AL 540k 237
.

WA Agent A AT BM b RIBERMBER AU SAE, AFTAETRAL.
EENXNEIREE R, il ERABRGIEIELRSH, AHIoMA LB FATITY
R, FHEWRATE. TILAARBRRIRESAESE, A LEN ARG —ED, £l
Manus Y A K& M8 A Agent, “TAMZ+# T H (4= PDF 47, ek API) , %
M 15 W EA"EIE SR A BRI, 12 BRI, HEL A RE T4, LM huH
1% Excel k4. ChatGPT N|:iBiddPFk 2 (ARALMEAEZ . DALLE) 52 ILIEARRAE 4 M)
IR, 4oifl A A BREIE API AR PR AT NS, EO LR RSB AR
BE TN, XL Agent I SHELE THEETH SER"M A HIAKLK,
RAZERER P EREEHRNQE LA,
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Fig.96 kRi¥d2AEHAE TAHRAZRIH

T : Example Example
Tools Atomic Flows Composite Flows M P
Wrap tools into message-cachanging  Orchestratethe Ineraction between Coding Flow Meta-Reasoning Flow
@ ( Asent Flow %) /Generator-Critic Flow\ crreniar)
\& =) 3 Plan Flow N i N
GPT-4 (Ghier Lot trivs®) Monitoring Flow
(G )
%g ( Web Search Flow a ot \(anicenecator i%/
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HM / Code Testing &) \¥ i s e %}
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i Control Flow \
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Sequential Flow Code Flow

@ /Fixed Reply Flow @‘ (Generator-Critic)

/ A
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@ T B
| Vector DB Flow @ ) Code Feedback N~ ———
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Source: {Flows:Building Blocks of Reasoning and Collaborating Al» , HTI

& H Agent WwRIEAT AR ARZ LR AN, FERBIFTAARY L EBH, @
AT SR R S R LB R S AR E A, BRBE TR AMsESmAL, BT
AR R T HAT 4T Know-How ¢ % Ah 4L 7, {24 H AR P 4% . fl4e: IBM
Watson for Oncology 4 X IFJE#4 77, ol RIGd . RILHIESHA LK, HBHEAL
B EASAALT 7 E, HS B AEs R AR IEAR T F A AR AR . Harvey iR F
FNEERFNZGEORFELL, T 3R EHRE A RS EZB, Ktagsae
M 64 R 4B .

3.2 B A 4k Al Coding f& 7 54 @) &t Ll

3.2.1 2025 Al Coding Bt % Claude Code/OpenAl Codex/GitHub Copilot/Google
Jules

(1) ERHF

WH T EAENAG T RIE S ARG TALSMYE, FIRMmE, Claude Code 5% iEAX
FYBRREIRE, Codex iEE f THATHE /), Copilot RAER T 2 ERAEL, ™ Jules 4T
FIE L IEA . Claude Code 53R IALSH R AIKE, EH TIlkfraebirit. 52
WBEXA S IHRAGTERFLYE., HRELTFTXEMENEL R ETMES T EIAL
AR & . OpenAl Codex N EAE =35 EWIREA T E it h, E46FB2LAELIE5
Fadk g MK AL B A, E 8L 8 AT bug 15 5. HFHERMAE LA A RFIES.
GitHub Copilot 3% & %& &, F .7 IDE #= GitHub 7F2, EAVR# GitHub FEATRRAE 22 44
FE A AN, LA R A A IR T L F RN . Google Jules i@ it 74
EFPATAE UM FAATR B A4F M, &4 3 IR FFAT I L 69 B AR ZALIB AR A7 69 4k,
KHEAL S AR RIAT S 45500 R ILTE K.
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Fig.97 T Al AT A

CODING ASSISTANTS COMPREHENSIVE COMPARIS(

KEY FEATURES CLAbl;lAI.)uEriEDE OPEP:yﬁL::)DEX GITb,:‘iiBung::f:OT GOOEEE:EULES
Development Environment Terminal Cloud VM IDE Native Cloud VM
Monthly Pricing Premium Only §200 Free Beta
Autonomy Level Semi-Autonomous Fully Autonomous Interactive Async Autonomous
Language Support 12+ Languages All Major All Major All Major
GitHub Integration ViaGitCLI Direct API Native Native
Best For CLI Power Users Enterprise Teams All Developers Async Workflows

PERFORMANCE RATINGS
KEY DIFFERENTIATORS

CLAUDE CODE (D 4515 Claude Code: Best contextual understanding
OPENAICODEX (D s38/5 OpenAl Codex: Most autonomous capabilities

Widest adoption and support
GITHUB COPILOT 4.6/5 Google Jules: Privacy-focused async coding

GOOGLE JULES QIS 425

Source: empathy first media , HTI

(2) A&tk 2
MR R LA, WA T LTS £ FHE. Google Jules B ATA FAMME, % F3E%
e, B HRSPATATES, BMIIRE; REIEITIAATTAEX. GitHub Copilot 42
AR %, 3 B A SR8 % B, €.3E Copilot Free (A FEZh4E) . Pro ($20/A ) . Pro+
($39/A ) Aed>lepg (S39/A/A ), BEANAF KA AL g4 HE K. OpenAl Codex
J& T &% 2 A4%, FiTH ChatGPT Pro ($200/H ) , £ CLIAZEXAEJH API B84 % Al A &5
7\ token $1.50. #7 i token $6, EATRA AL . ERRIZMAEL A F . Claude
Code 125t Claude Max T B Bl F FF3X (4 Claude Opus 4 AR ) , A AT ik
M, AFELZILH Anthropic £ 564 ok L 5F,

(3) Wittt

EFpHEHTE, XK TELRET S5 Al 442 T E 494 &5 % . Claude Code K&
89 6 R IR+ A AT R A IR e %, T FIRAEAKEFA; OpenAl Codex N 4E3)
“HEEHRRER, £ agent feHATE F1ES, MTARTFLAAERE RS LA 3
1&; GitHub Copilot A5 /e KA P Ak abAe ik A 5 09 24, Rt —H B R Al S AHAT
WAT A HAs, FFBIE T AFT Agent A2 (dm g ZHAL I Issue FF3E R PR) iR = ob
#1; Google Jules MR & “FH+IBAMKA I 2H %2, WHEHLLA P 3tbtEH
ITHER TR R, B, A FEAAERAEN L TLEY. JIASBEEIHAFZH
AR, T Al S AD T B AR A M Fil ) b2 1) R 4 P47
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Fig.98 T Al AT A

Al CODING ASSISTANTS
2025 COMPARISON

CLAUDE CODE

+ Terminal-First Approach

+ Deep Context Analysis

+ Local Execution

PREMIUMTIER

GOOGLE JULES OPENAI CODEX

v Async Operations v Autonomous Agent
 GitHub Native + Cloud VM Execution
+ Privacy First v Multi-Task Support

szooponT

GITHUB COPILOT

+ IDE Integration

+ Flexible Pricing
+ Wide Adoption

FREE- 539

Source: empathy first media, HTI

3.2.2 AP KRR coding £8 3t b
(1) Anthropic
Claude 4.0 £ Anthropic 23] T 2025 4+ 5 A 23 BB egm#TsEX Al EE, £ Al
coding 7 @ EH AR, BORKESFAEL Hfe T B E AT BEMHE. M4
IA24E%F, Claude Opus 4 #= Sonnet 4 f£ SWE-bench verified X4 5| A 3| 72.5%F=
72.7%6 A E, B R AT KA R it — TR R 79.4% A= 80.2%, RHFMAT
Claude Sonnet 3.7 (62.3%) . OpenAl GPT-4.1 (69.1% ) #= Gemini 2.5 Pro (63.2%) .
JE L% YT % (Term - bench) ¥, Claude Opus 4 E#E A 43.2%, T Sonnet 4
(35.0%) Ao fiftusd bbARR!, BRI A ATHRAE FH9IR KA /). Claude 4 #94ER) A&
K - RICHRADE ) A KA R 4R S PATEE ), BB RS R BT RIS, EA4L
I 5 e HFFL At A K 491E S-F= Agent TAER. 4w, f& Rakuten #4785 ZRKFRE
MAES R ALK IBAT 7 /AT,
Claude 4 L AFFFATIEA TR, #EF) B8 A &AF APl RAEH, ik 5 28R4 SR ) 45
i%. Anthropic 4 49 Claude Code % #%%] £7% IDE (4= VS Code. Intelli)) , 3RAESERS
RAGANDFo i KA, HEMA KAIAT T L. MCP £ K. XM APl R TEE Y
B4, FARF L ERATRA A R 4R S5 25 T4F, eS8 RANRLE LT
3, EHEIMHFRA EHE,

1S EE R
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Fig.99  Claude 4.0 534t £ R RAER 937 95T 10

tEEF

Agentic coding
SWE-bench Verifieds

Agentic terminal
coding
Terminal-bench?s

Graduate-level
reasoning
GPQA Diamond®

Agentic tool use
TAU-bench

Multilingual QRA
MMMLU?

Visual reasoning
MMMU (validation)

High school math
competition
AIME 20255

Claude
Opus 4

72.5% 1/
79.4%

43.2%/
50.0%

79.6% |
83.3%

Retail

81.4%

Airline
59.6%

88.8%

76.5%

75.5% /
90.0%

N

Claude Claude
Sonnet 4 Sonnet 3.7
72.7% 1 62.3%/
80.2% 70.3%
35.5%/ >
41.3% S92
75.4% | 5
83.8% 78.2%
Retail Retail
80.5% 81.2%
Airline Airline
60.0% 58.4%
86.5% 85.9%
74.4% 75.0%
70.5%/ -
85.0% BB
b,

Methodology

OpenAl 03 OpenAl Gemini 2.5 Pro
GPT-4.1 Preview (05-06)

691% 54.6% 63.2%

30.2% 30.3% 25.3%

83.3% 66.3% 83.0%
Retail Retail

70.4% 68.0% -
Airline Airline

52.0% 49.4% -

88.8% 83.7% -

82.9% 74.8% 79.6%

88.9% = 83.0%

1, Opus  and Sonnet ¥ achieve 72.5% and 72.7% pass@) with bash/editor tools (averaged over 10 trials, single-attempt patches, no test-time compute, using nucleus sampling with & top_p of 0.95)
2. Opus 4 and Sannet 4 score 39.2% and 33.5% pass@1 with the same agent as non-Claude modals, the above reported 43.2% and 35.5% with Cloude Code as agent framework.

3. Claude scores on MMMLU are the average over 14 non-English languages.
4. Opus 4 and Sonnet 4 were run on AIME using nucleus sampling with a top_p of 0.95,

5. 0n SWE-Banch, Terminal-Banch, GPQA and AIME, we additionally roport results that benefit from parallel

scoring model.

by sampling d selocting the single best via an intarnal

Source: Anthropic, HTI

Fig.100  Claude 4.0 5 34t 2 R K AR 6 2k 4 TA24E 4545 53 tb

80

60

40

ACCURACY

20

79.4%

with parallel rest-
shane compprate

Opus 4

Software engineering

SWE-bench verified

80.2%

with parallel fese-

clme conmpute

70.3%
with pavailel rest-
tne compese

Sonnet 4 Sonnet 3.7

721%

69.1%
63.2%
54.6%
OpenAl OpenAl OpenAl Gemini
Codex-1 03 GPT-4.1 2.5Pro

Preview (05-06)

Source: Anthropic, HTI
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Fig.101  Claude 4.0 5 34t £ A XAER K Aider RADWE T MK T F 05 AL I

Aider polyglot coding benchmark results (selected)

Model Percent correct Cost

03 (high) 79.6% $111.03 w
- AN

Gemini 2.5 Pro Preview 05-06 76.9% $37.41

claude-opus-4-20250514

A 72.0% $65.75
(32k thinking)
claude-opus-4-20250514
: 70.7% $68.63
(no think)
claude-3-7-sonnet-20250219
;i 64.9% $36.83
(32k thinking tokens)
claude-sonnet-4-20250514
ot 61.3% $26.58
(32k thinking)
claude-3-7-sonnet-20250219
255 60.4% $17.72
(no thinking)
Qwen3 235B A22B diff, no
: s 59.6%
think, Alibaba API
claude-sonnet-4-20250514
56.4% $15.82

(no thinking)

Source: Claude 4.0, HTI

Claude Code £ Anthropic 4txf FF X Zi e 2 ERART, CRETFTRALR.
R MR, EMFHGE, BIAEA Claude 4.0 A A I %, e R\ fedlwid § 5%
FHFEER (Pl 2 LML, KETFTIXRBOHEF) . ERFRE Li91k
B aw P ERNBAIEEFMEYE: 1) Ao LE FEFRESERHA, £ Claude.ai
EALE 13% 494040 B 24, J& Claude Code F#FAE 33%, m AR B 49 b Hbd ik
30% 3% £ 36%, BT FAH ALK EME FHATE IR E 5 AMAGIE. 2)
AW B P REFAE T, ERATFE TR bk A AR 24% £ 26% Z 9], KB
g 57 R f2 38 AT E S AR B R A . 3) A SR RN S E LY
£ Claude.ai, #)4e#42. BV E FRAHREF R AL Claude.ai F & Hbik 12%15%,
{84 Claude Code Filtit T ZE 3% AT, HAHNEFTRKMAARIETZREA T, K
FLIRIFAR BV
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Fig.102  Claude.ai # Claude Code %7 B £ &

Types of Projects in Claude.ai and Claude Code

Personal Projects 30.2% 73(3:\0%
Enterprise Work 23/.3% 25.9%
Startup Work 13% | - 7?243%
Academic Research 2.2% 1.9%
Tutorial or Learning 2:7% 12.2% ) Claude Code
@ Claude.ai
Open Source Projects A%
Coursework 0.4% 4.9%
i _.
Percentage Within [ I [ [ ]
Each Dataset 0% 10% 20% 30% 40%

Source: Anthropic, HTI

£ Claude Code F, FHik 79% ¢4 X B & F“4h § shib" X, B A P VAR #3584 B8 3 .
FeEA AL A S RIR R ARAE S AALZ T, Claude.ai ALK 49% & TiZ E4EX. Wi
Claude.ai ¥, £ 47% 6918 7RI A S XE” (1EF K&k, 7 EERE5E
iE) , 2% F T Claude Code % 20%. X LB Claude Code & i& APATHAES, @
Claude.ai # R AAMEAR] HiASn T HF,

Fig.103  Claude.ai vs Claude Code—— § 3% vs 3% 5% X btk

Distribution of Automative and Augmentative
Behaviors in Claude.ai vs. Claude Code

Automation

Claude.ai

35.8%

lo l10% 20% | 30% | a0% | s0% | 60% | 70% | s0%

Claude Code ‘

Percentage of Conversations

Augmentation

Claude.ai 211% 4.4%
Claude Code 12.7%

lo l10% [ 20% 0% 40% 50% 60% 70% 80%
Percentage of Conversations

Directive
B Feedback Loop
Learning
BN Task Iteration
Emm Validation

Source: The Prompt Engineering Substack, HTI

JiEZ /8 &, JavaScript. HTML. CSS #= TypeScript @ X Web #%5 % & #EA1T 60%
W ENR, R E W AALE Claude F46 Loy £F3b4n., H P, JavaScript £
Claude.ai ¥ #) &) % &1L 22%, 124& Claude Code F 4 % 10%, K Mtk i &% A Fi&i%
%3] 5RAEHEYF ., % Python & Shell By AN £ Claude Code F & I E 1% %), A
F A6 T /& Agent IR3E W 48 B 34T G h1b AL 32, Hoh, Java. CH A= PHP &3 RE
5%, #H—HFRET Web £ e H R IEHF.
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Fig.104 $%EBEZ R Web BAKI R, AL AET L4457 Agent

Top Programming Languages

(= e —————— e L 1

HTML

(DG FPHP . |
@ cloude Code
| e Jova @ Cloude.ai

[ T T I T
0% 5% 10% 15% 20%

Equally Weighted Average Between Cloude Code and Cloude.ai

Source: The Prompt Engineering Substack, HTI

Claude.ai M Z R #5748, Claude Code #KPATERA F 4. ELKRBAAERF, &
%28t R E 44 Claude.ai F 494 14%, @48 Claude Code ¥ &% 10%, #LAA
B P EARE) EATE XA MG S itib 5 £, KX, REERNERBZEERTE Ly
A, B PR\ S ERAE SN EARYF Claude.ai, VAR EILBP AT RARS X L XM
1%, mBREFLE AN & 438 1T Claude Code R T K. HARALAEHRE L
MIAERME T B E T T Claudeai, BFXEMESIEM S AL N EWE.

Fig.105 Claude.ai #= Claude Code #)3 B X &

Top Coding Use Cases

Software Architecture & Code Design
UI/UX Component Development

Debug & Performance Optimization

Web & Mobile App Development

Technical Documentation Creation

AI/ML System Development

Test Automation & Framework

Database Development & Support
@) Claude Code
File Processing & Management . Claude.ai

Algorithm & Data Processing

[ I I I I
0% 5% 10% 15% 20%

Equally Weighted Average Between Claude Code and Claude.ai

Source: The Prompt Engineering Substack, HTI

(2) OpenAl

OpenAl 49 Al %A 48 /) FEAT L AL FAR e dbts, HAZ-SHEA 4o GPT-4.1 #= Codex i@ i 4%
B, ERAERAE. BIEHAE. 25T ERHFF@OEAI LA, L GPTA1
A6, HE A SWE-bench Verified 20X ¥+ 1554 %] 54.6%, A8t GPT-4o 49 33.2% 5%
RKMWGEA, B L ERBRAERDE, ARTETRESTEOEFEAEA. F
Bf, #& HumanEval %3 %E P, GPT-do CiEL AL HATAZIRKAE, @ GPT-4.1 81T
HAG diff ZdFAil r LA, #—FRZTRBFRE. LI, OpenAl 49 o3 EAl&L
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ERAZFER PRI AL, 1012024 1F0i5 24, Codeforces ELO L AKTA K it
F. EATENR, GPT-4.1 LH R KL 100 % Token ¥y L FXEF 9, KRREET LA
W IERAEGFn % M TARF 696, RILAEMSEAT R L P, AR Ul #EARE 80%
89 P AT ATARARR

Fig.106  Openai 2 AR AL 48 /) 2T 1k

SWE-Bench Verified @ OpenAl Internal SWE tasks @
O codex-1 03-high
0385
80% A 75%
_ - 70%
2 &
g o8 E‘
] g
2 8 40% -
> 075 {8 °
e
3 1%
g or
oo d ]
>
0.65 \x~‘§ p\é“ ,,Xé\ <Pw+
1 2 4 8 S & & o

&

Number of attempts

Source: Openai, HTI

BEEFRAFEE, GPT AR R RERASMF L AR, Blde, FLFETidL
Codex ik TR AT . ZABELSE T L), 12 54 A BP9 T &R Python W& At
B, 3DBTHRELE CRM A%, it Nextjs 5 Supabase SFAER FIL g K& 2 34K
G IR & . #kh, Codex BR3)49 Al TAZF 4645 A ) 1% GitHub *R B . iZ 470X 5T
AR PR, EERAEZRAFE 43/ PRFETAFAFIIIE, AFLRLERT @,
OpenAl 4 69 Canvas T 5 GPT-4o Beaf& A, T FIARMAF L. 540 5MAEN,
B ERIFFRKE, % GitHub Copilot 4354 %K, A% KA 3] A Claude Sonnet
AR, Codex VB A £F MM SRR EANE R FE S s F L BA 72K,

5 OpenAl A8tk Anthropic #) Claude % 7424 £ KAAL 2 M Fn 5 4 54022 F & B4R
#-, Claude Opus 4 #= Sonnet 4 #£ SWE-bench Verified L #9#F 539481t 72%, B HA%L
GPT-4.1. OpenAl &9 o3 2R e 7tk 77 @ A IR AE, (2 R A4 Z; od-mini f=
Anthropic #J Claude Sonnet 4 W% fE 14 48 An s A Z 18 IRAF T RAF 64947,
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Fig.107 Openai 5 Claude f£ R 3& 2 %42 R At bt

Model performance on R code generation

OpenAl's newest models, 03 and o4-mini, are a substantial improvement over their
previous generation of models. Claude Sonnet 4 trails these new models slightly.

03

o4-mini -

Claude Sonnet 4 |
(No Thinking)

Claude Sonnet 4 |
(Thinking)
GPT-4.1 -

o1+

03-mini -

0% 25% 50% 75% 100%
Percent
Score . Correct Partially Correct . Incorrect

Source: Opsit, HTI

Fig.108 Openai 5 Claude £ R #& 2 %42 69RAD & & 66 ) 5 Z M *F kb

Maodel performance on R code generation vs. price

Blended price reflects the average ratio of input to output tokens observed
during the model evaluation (input:output ratio 1:2, per million tokens).

High performing, '

inexpensive

* (o4-mini]

60%

)
=)
=

[Claude Sonnet 4 (No Thinking)]
) 1

. |
[Claude Sonnet 4 (Thinking)]

L]
(GPT4.1)
40% '

Percent correct

o Lower performing,

30% - expensive

$0 $10 520 $30 ' $40 $50
Blended price per million tokens

Source: Opsit, HTI

K, OpenAl LR34 TF A . B LA A R EF I IDABAR R BIBAR L, P
ATk E AT B ETHAL: OpenAl L HIEZTHEAF LG AL S T R4S, BEikFL
583 EFH7x; M Claude LiRPERI ALK IR FE, EHN THMA. FmL
RSB E LR EALS, K%k, FE OpenAl VA 30 12 £ LI Windsurf, %142 KA
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AR IRAE ), B AFAF I “RIZX” IDEARE, 3k Al R 2 7 s AE R #7 5|30 5
#9274, Al BY F 45 ik & %5 8K ZZ X IDE 7 @R it

(3) Google

Google #7497 Gemini % 7424 A XA A R E LRI A AL, Gemini 2.0 Pro /£
A BB LiveCodeBench %A% )X+ IRAF 36.0% 69 %, HRATARMER R E T FR 4.
FEX B KB T 4540 h H03E B0 8 Bird-SQL A £, Gemini 2.0 Pro £ %) 59.3% 49 IE#
&, BT R GPT-4 49 57%, &2 L AERIEFEEIGE RIES L. soh,
Gemini 2.0 Pro 4 %34 200 7 Tokens ¢98K L FXH @, T —RMLAEI 6 H TR
K2 DEFEGIIAAN B X — R AL B AT R KA R A S IR E, K
XA b R R, ALK ET LA BLA Gemini 428! 1 & 4948 X & 442w
WAL, KKRA T AR 5§ I AE 5T 6 B A M Ao 2 ) 1,

Fig.109  Gemini 2.5 pro 5 Openai % 7|5ttt

Gemini 2.5 Pro Deep Think

i* Multimodality

Source: Google, HTI

Google FE44H Al ABAIEANGAT LA £ T L4, RER ST LKXE. £ Google
Colab ¥ £ &89 Codey AR X H—4ERAA AR fE4b e, AP REEE AR 4
FABRIBZRAEAER, BABT F A E KM, —XZEEYFTT, Gemini
2.5 Pro i fe 45 & RS M AN A R AKAD: ) 4oARIE T 2004 o d 3 B B B A AT I 6 AT 5%
R&E, RER—FEA PR E T = B A8 49 HTML/CSS/IS KA, S2ILAN4 T R A4
JRAL, sbh, Gemini A IR K 69 KA IE AR AL ALK T AL S, FIF AR ARE
A RMARIE S ——Google B HETF, BAELETUAR—BEIKFAM A it h 25
HREXFIRA. EFFRTEF &, Colab #4449 %% GPU i+ L 312 FF L K 4245
Bp ATiE 4T A2 X d Al A R 894K, Google Vertex Al F &4k F PR AT H A
Gemini #= Codey A& #9421, A TARAGA K. EANK A HARDEFEEFHT. ¥
oM KA 7 Leroy Merlin #) B Vertex Al PR T#HIGFEK (PR) oW T E, AZhE%
RAEE, Kbtahbe T KADITFRE, RABDRE® A,

FizA%AZ48 ) £, Google Gemini £ 7 JEiigAFMstF. &L A4 Gemini 2.5 Pro
I/O #5.4E WebDev Arena 4% 3% F VA 1420 » 49 4 #E% % — (Elo 4327+ +147) , WA RARLL
% — 4% Anthropic Claude 3.7 Sonnet #) 1377 4. 42 Anthropic %] Claude 4 % 5| 238 5%
A A (4o SWE-Bench 3Kk TAZHLER, ) EARAR R ILSRFH: &7 Claude Sonnet 4 49/ #4
EiLF) 72.7%, 2% 5T Gemini 2.5 Pro #9 63.2%. Claude A28 VA A W79 & 4e bk AR,
A2 50 AR T3, 5T FZILMFNG T EAHA. MM, Google 4
Gemini AA MM & S AES AR K E TR, A ZAmAE R, 35X EHELR
W E R FT EMRBR L,

1S EE R
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Fig.110  Gemini 2.5 pro WebDev Arena #%4~

Gemini 2.5 Pro

Improved coding

performance on
WebDev Arena
’ Elo

Source: Google, HTI

Google F 2025 #F 5 A /£ Google I/0 K& LEXIE T H Al AR L Jules, B A
&i&)\/\%iﬁ"lii NI, AR LFEHTLERM. Jules —FFF BT, BEA
HPATH w55 Bug. mEBENX. MEHARFIES, FHF LA £z T LEL0EH
B ITAE, 545G RBAM T ERE, Jules 8% E/E S iE4T, TARE 6 % I
152, FiiT GitHub 42 & Pull Request. 2473 d Google I #7149 Gemini 2.5 Pro A2 7! 3K
), E&EK ORI I 58

5 OpenAl #) Codex #= GitHub Copilot J—j—‘lﬂ—#abb, Jules ¥ 3%f L XIEX "G, BP4E
B ERBAE G484 )5, IR E TR R B2 2| KA L IL6g A iT42. ™ Codex = Copilot
F % AR A Fo g RAANE BT, RM T I L E 69275 5. eIl Jules 8973 FHAT
AL AL G RMESAT, RRITHFLAH O TERE, RGT ERFLUE, £
PEEEF &, Jules £ SWE-bench Verified /&M X P EF T 52.2% ¢ % (4E R
B BRAEIZI AlAgentIndex Msk) , Bt EAARE 2R IRESTHES.
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Fig.111  Jules #£ SWE-bench Verified £/ RX FERIF T 52.2% ¢4 55 %

Lite Verified Full

Model % Resolved Org
f@ %" ‘%' CodeStory Midwit Agent + swe-search 62.20 -
pel " devlo 58.20 -
Wi % Emergent E1(v2024-12-23) 57.20
ja| Gru(2024-12-08) 57.00 4]
M EPAM Al/Run Developer Agent v20241212 + Anthopic Claude 3.5 Sonnet 55.40 <epam>
Wi Amazon Q Developer Agent (v20241202-dev) 5500 aws
devlo 54.20 o<}
¥ |2 OpenHands + CodeAct v2.1 (claude-3-5-sonnet-20241022) 53.00 (]
I Google Jules + Gemini 2.0 Flash (v20241212-experimental) 52.20 Go gle
M@ Engine Labs (2024-11-25) 51.80 -
pai *=* Agentless-1.5 + Claude-3.5 Sonnet (20241022) 50.80 E
Solver (2024-10-28) 50.00
Bytedance MarsCode Agent 5000
nFactorial (2024-11-05) 49.20 (it}
Tools + Claude 3.5 Sonnet (2024-10-22) 49.00 A
¥ [Z Composio SWE-Kit (2024-10-25) 4860 Ed
¥ [2 AppMap Navie v2 4720
Emergent E1(v2024-10-12) 46.60
¥ AutoCodeRover-v2.0 (Claude-3.5-Sonnet-20241022) 46.20 a2
Solver (2024-09-12) 45.40
Gru(2024-08-24) 45.20 G
Solver (2024-09-12) 4360

Source: MIT Al Agent Index, HTI

(4) Llama

Llama % 7| AZAE TR Al AR A A ST A e R E e ), &Y
BT HARAFAT AL, 45 R R4 Llama 4 Maverick A, @i 5| NRASEF R
(MoE) Ay, ERFHFHFWRE N ZEFR;AT ZLEHLALEE /. £ Humankval
S IPAEF, Llama 4 Maverick BRAF T 82.4% 4934, 1&i% GPT-4 A3, EFHEIXF
B ME45F e RILI AAA4E. A& LiveCodeBench v5 424X F, Llama 4 Maverick
Instruct 44 43.4, R1&TF DeepSeek-R1-0528 (73.1) #= Gemini 2.5 Pro (63.4) , {2
Ei AR AR, Llama 3.3-70B (33.3) , BT 7 BE 49145 F. H & Apple M3 Ultra L3
303 R A HF) 50 token, FLA AR AILA NVIDIA H100 49 5.9%, 1&HE /2 Kb E 5
GitF gy P A& T ZER M,

FEEFREZA Y, Lamad ARAERE sbEF @A ERZBAM, FLHTET
B RIBZIMA TR, I KA PIEMAER", RAER | A R AR R
REME AR EE 0 R ERAY, £ Aider KA LN ¥, Lama 4 fF45%4
15.6%, 1H R RE, {24 meEMBERL T @ ENSE. 37T, LLHFAK
WNFET AR T B bk A R M AP, £ BFCL 3 ARA MK ¥ 454 88.5, %AKT
Claude 3.5 Sonnet #9 90.2 %~. EF X LT HE R L, Llama 422 i@ 1T Ollama + Continue 4
IR EIEBL VS Code, X #F 40 $ A %42i8 2, JH&E MultilF-8 %352 X F 134 68.2,
K H AN EFE e Haskell #2 Racket R I F. & RN E A T42 5 F Lok
DeepSeek R1, 12 HAK3(H s AFAZ R - AUHAE B 8 3 A5 RMBE AT A B ERA 5%
Ky A AL .

Meta & %L 25 F Llama 2 4938 /A 2L s8R (B 2 7B. 13B. 34B. 70B 5#AL) , #4577
KAAERA AN % (128 S00B~1T tokens) , FF3| AARELIAZ (infill) 4 H1E A4S
M Z—, EEE, Meta AR EAZHFMAET AL EFTHEA & —2id
it Python &3 ¥ /%9 % ( 100B tokens ) FFAt4 K LT X #%if (20B tokens) A A& T
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Code Llama — Python, i&4&-4L Python & H 5#4EA5. Al R4 ; =R IAmAEA
K ETFIIEE AEF R T Code Llama A abpg, EFLE A5 3, &40 AARAA
R, ZRAEVI EAE— F L4984 5]\ 5B tokens 49 instruction fine-tuning ( 544
W) /&, & Code Llama — Instruct, B-&xt+& X b fed@ TG H, FEASMER
ChatGPT #9X 4 8h 5.

K, EAHBMALILEF] 70B BF, B ZMRATE S AR P AR A “a AN B E A
FF 7 HumanEval 503X F BRI F G, (2L EATHTE 69T RAR % H IR H 0
AMBLE, RE Meta £ A moL R LT Z240k0t, AP EEARFRR
REEGRXERM: —F @, 5548488 (40 Code Llama 70B) B & $ 5% ey /X AL fE
SEMEES), EIARBWAZLIEZT LF LRI, 25 —75 @, EASR4A. A
NAGH T B REAEFHREFITMEZ R T, LESFFAIRBREMNAFLH R,
T AE E IR YL AFRIEAT 7B X 13B 4952 Z A, HALA QLoRA. GPTQ ¥ ELEL &
AR, ERAARR FA LT SARG LA 5 RAER 7 A — .,

(5) GitHub Copilot

GitHub Copilot & # GitHub 5 OpenAl Bx&FF £ 89 Al %4280 F, § f£i8 i 52 B XA Ab
&, ZRAERFLARLTF L OINFAE, RAFELE ORDEEFRRDRTE.

Fig.112  Coding Al agents & copilots market grew from virtually 0 to $1B in revenue in 2024

Enterprise Al agents & copilots generated
over $5B in annual revenue in 2024

2024 estimated annual revenue breakdown by key enterprise Al agents & copilots markets

Other Recruiting
$480M | 9% $453M | 9%

Marketing
Sales $167M | 3%
$274M | 5%

. Legal
Enterprise $150M 3%
workflow . Customer Secur;:’v operation

o COdIng service el
$1.8B | 35% $1.1B | 22% | saasm 9%
Note: “Other” cate includes use cases such as medical, financial
services, retail, hog;?gality, l;nd r:ore. Esuma“;es as of 1;!31 /I2024.| == CBI NSIGHTS

Source: CBINSIGHTS, HTI

A EHPEF @, Copilot 2 -F OpenAl #) GPT-4.1 4%, 7 HumanEval ( Python /X%
A aRE ) PIRIFT 87.6% 89435, HILARZFHARIAITKTFE, suib, ARG KRA
TA Y 3R BN BARRA 9% T 2 2%, RERA T KA EE T K. EI&ME
4423277 #, Copilot /£ SWE-bench MK F 49 7 R F A 5] 79.4%, Z &4 7 0\ h £
PATRA %G . XN KL, AR E T &, ARG GARRER B 4542 13%,

ARA & PR TR FT 55%, 1E Java 355 T RAEZ E 51X 61%. Copilot i FL&-5% K 69
K ETFTXREEE S, 45200 % Token 9 ETLE R, RBEIWHEANANRDE (06 T
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ATRARE IR E ), FFL54 GitHub RAIE & I B4R, EEBEAFA
7 @, Copilot i#if Model Context Protocol (MCP) FEASNER T B, T A 3422 B4
(HeAR AR5 £ A React 404F ) RARMIEFEED, BB THESHAUF LT
3% F b
LRI P, Copilot XIFAT ARIEZT O S MER AT L. Hlhe, WA
B RIBZHE (R pIiEMh4s”) , Copilot 7T /& 15 547 1 4 & L4438 X
A, st R EAISEE A0 T AR AR . A& Aider ZEMX T, Copilot #9XA1EE
MR FEIL 61.8%, AL AHEREAN KA (WwBEAREHFRFTHT) , RV
THEEHIHE, ETEERF @, Copilot 5 VS Code iF/Z A, @ idiGM IR,
AN EMEB e AR, e, AR B 4 A CSV mEFIE" /S, Copilot 7T A
4 R Pandas KXAh3E, T4 80% #94r ABFIE]. bk, Copilot 49 Coding Agent =T A 4%
422 GitHub Issue, B Zh4) I BGE KT RS, R#FdELE ik Al kR
2, FIARAZYTL A L.

Fig.113  Microsoft 365 F AT AZ - A . Al T E (K32 Copilot) AR PR LE4F

Source: Microsoft 365, HTI

Copilot F 2025 % 6 A A& @F R4 GPT-4.1 A, HFIEFEEEH (AIME DX F
87.5% ) FARAA KT ERERI. HE Agent X B if GitHub Actions I 4 | sH{LF
£, Bl HEE bug. ¥ REMREMFA R XA, RV ERY 25 PETHAL I

2.
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Fig.114 2025 %4 / /%tsk: GitHub Copilot 5 HBF LA R

B F

Criteria

Speed of Code Generation

Code Quality

Problem Solving

Project Understanding

Team Collaboration

Debugging Skills

Scalability of Output

Learning Curve

Best Use Case

@ GitHub Copilot (2025)

Extremely fast for templated code

@ Depends on prompts and training
data

Pattern-based logic

Context-limited to local file/folder

© Not designed for human interaction
*\ Suggestive, not investigative

* Excellent at scaling simple code
patterns

" Eases junior dev onboarding

%’ Quick scaffolding and suggestions

% Senior Developer (2025)

Thoughtful and deliberate coding
= Typically high, refined with experience
Complex problem solving and
innovation

Deep domain and system architecture

knowledge
&' Strong team player and mentor

& Expert at root cause analysis and

performance tuning

&5 Excellent at scaling people, systems,

and strategies
~ Takes years of real-world learning

@ Architecture, critical thinking, leadership

Overall Productivity Impact ~ Augments dev productivity Key driver of long-term project and

significantly team success

Source: Medium, HTI

(6) Qwen

BXAF (Qwen) £ Al B4R e OFF 4T RAER 6 F —HIN, LHE
Qwen3-235B-A22B #= Qwen2.5-Coder KA MR, A A I KAESH ¥ 69K A R E
B, $ETRERANNBRALSBRN LS BHEAIE &, £ LiveCodeBench v5 %L fof
¥, Qwen3-235B-A22B VA 70.7 5 F T RARE 7 LR AE AR, H Z A2 Gemini 2.5 Pro
49 70.4 5F= GPT-4o #9 63.9 4. X —RITHYIAT ALK BT Qwen T X ALIE L. 454
Fo TAZ ETFXARNERBE S, CAFTEELE T L RF LA ST E AT THENT
RARSAERL . " fE HumanEval XA A AL S, Qwen3 IRFF 87.6% w9 AE# %, A mAK
e TR E R TR E 2%, AL E g fe 2T A, LFeERLAX
BHBRALHF N #9K-F. £ LiveCodeBench v5 F, Qwen3 fF4%{%-F Claude 4.0 Sonnet.
5 Claude Z7|#2A4ALL, , Qwen EASIE A bk, FRAE REZRKALAD
ML AMIRSE, ) Claude Bis AT K IAAZ. * AR O B R4 3 AR LA
JEZ

12 mE R
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Fig.115 Qwen (253B/22AB) f£ % A fadi 5 7 & & K, 00 TR AR

( Qwen32358A228 Qwen3328 | OpenAlol DeepseekR1 Grok 3 Beta Gemini2.5Pr0  OpenAko3-mini
ArenaHard 95.6 93.8 921 93.2 5 96.4 89.0
AIME'24 85.7 81.4 74.3 79.8 83.9 92.0 79.6
AIME'25 815 72.9 79.2 70.0 773 86.7 74.8
LiveCodeBench 70.7 65.7 63.9 64.3 70.6 70.4 663
CodeForces 2056 1977 1891 2029 3 2001 2036
Aider 6.8 50.2 6.7 569 53.3 72.9 53.8
LiveBench 771 74.9 75.7 716 . 82.4 70.0
BFCL 70.8 70.3 67.8 56.9 . 62.9 64.6
MulilF 71.9 73.0 4838 677 . 778 48.4

Source: Qwen, HTI

Qwen AR A K ETFTIX BB HEIFFTORFLED IR, LRRL
F128Ke) ETFTLH T, BEVA—RMEAIE 6 HATRAR 2 DGR A 5, #LIEFE
SRATAREAFBFE., K EBEARIE X EHERIES, FIF, Qwend LHF3
A 119 FrpAZE S, FAE MUltilF 252 1746 P A 71.9 589 4R K M40 6 LLaMA3
(48.4) #= Claude3.7 (73.0) , & Haskell. Racket FiE T B A F ZIL LA
&, XAPIEIE T AR A4k Qwen i H B R Z A AL BE P AR R AR AR 69 T TRIE R .

Fig.116 Qwen3 A A %

%% OpenCompass S
LLaMA bt g
e rashes <7 SkyPilot
5 € Xtuner > W
m AR s
Neural Compressor i OE' S Gllx m
> % Xinference
Q ML HREm
AutoAWQ %% - "
@ Y

KN
AutoGPTQ 1z ﬁ
ka g g le : é}l\, o) M Hyperbolic
Q‘,,0

ﬂ X Transformers @ il K e .m
3 ¢ el |
fi’ g LM Studio Ve Fireworks Al

Source: Qwen, HTI

FEERAERA T, Qwend BRILEL F 69 A sH1LR B M E S KBS A% . A Qwens-
Coder ], E /& 15 54PN A& s T4 Python 13F 3K, QB REEMEZE
B, AHAPAAREZHEAMETR, SFIRBEFRIZODAEEHEIH, £
Aider KA1 Z MK+, Qwen3-235B #9/E# FiX 61.8%, %& T GPT-40, HLAALAEM
A RAIR. BHIFFES 5 @LE SR, b, XX AIEFELENT 5
VS Code. JetBrains % E /7L IDE ¢ L &k, L FKA4ibse. EMENSE sQL a4
Ko KRBT FRLFGHE. Qwen3 B EEZHEEG ), TEHEFLEBRARRL
KM R AEG T HFHREEIRD, B K THLR AT L 54 F414E,
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Qwen3 AR AR ZINF @IINT BoF ZAEAR (MoE) M, IUHE 22B KB T T K
BMERE, KKEIKT A, HF T RILA DeepSeek-R1 # 25%. I,
Qwen3 £ B4 X H MCP S A A @1 WX, £ BFCLAE 4+ I 70.8 » %315, LEK
1T %2 T EEA I, BILE R KA RIS, A% dott, Qwen3 f£ SWE-Lancer
MK AR R I AT S ARSAR TG R A6 By PR, KL S LA B30 IE 48 B Rt
. DENXFHRFHEARMRAZSF ALY 15% teft 238, Rk, Fhedt—F
RITGEM IR N A B R TRIESIEM A, Qwen A ZAETTR LLM %A AR R34 7
ARE .

(7) Deepseek

DeepSeek /£ Al % AL ATIRE I B 3R SN AR £ /), RAG L RAF FAEA (MoE) RAMfe
RAEZAES XA, RRFFLARIMAEFREREZF). KT RITMAL DeepSeek-R1-
0528 A£A!, H 7 HumanEval % Ah3% & F BR1F 83.5% 49 54, 45 GPT-03 49 86.2%,
B A Y RN B 9% 5 E 2%, RERI T RALERGEHESTAK, £
MBPP %42 MK F 134 78.9%, #it GPT-03, KL H 3 AMX A id RiTHL T 5 @ k&
AL, FERF LiveCodeBench v5 MK, F, DeepSeek vA 73.1% %) Pass@1 4 EH 4
%m, BTAEEATFARAES T A TRERM, L 200 7 Token 4§ £ F L4k
BEe ), XA A gL R RIEE, EHTHRSEME KRBT L,

Fig.117  DeepSeek-R1-0528 ¥ . #5 oA £ X

Benchmark accuracy for DeepSeek-R1-0528 Z EPOCH AI

Shaded regions correspond to the average score 1 standard error.

o3

high

DeepSeek-R1-0528

(new)

DeepSeek-R1
origina

DeepSeek-V3-0324

65% 70% 75% 80% 85%
GPQA Diamond accuracy
03
high
DeepSeek-R1-0528
(new) 1=
DeepSeek-R1
original
DeepSeek-V3-0324
30% 35% 40% 45% 50% 55% 60% 65% 70% 75% 80% 85% 90%

OTIS Mock AIME 2024-2025 accuracy

CC-BY epoch.ai

Source: epoch.ai, HTI

JE R B, DeepSeek L AFvh f ARiEZ ik A A E A, FHERIFH ISR
N Blde, ARAR PIEMIRL”, BAT § HMELIEERR | G EE 5
R, TP KA AT, fE Python # KA K. GUI MBS T LEHT A
I, F& Aider RAE LMK T, A Fik 61.8%, 7T B 3hA& mLFNRAF), HAh K
FANBIELAE, SO, EAESETAHFTOEANSL, BE 40 SHES, £
MultilF-8 % &2 M+F P BRAF 71.9 4, &4 LLaMA3, AL Haskell. Racket /s 43
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TPREAR, ERAFE, DeepSeek-R1-0528 #rih token AL A AHE % $2.19, &
Z1&T Claude 3 Opus #9 $75 #= Sonnet 9 $15, 4 &M LA RARBRAEE T A A 697 R
BRFTE.

(8) Bk

W iR 4k A Al SRAZATBR B IE 3, G A6 “RRAD KARA Y & LA SHAE, &
A RASER (MoE) M, X#FPHANKMEME 4 &, /£ CodeEval (JFit g EIfE
MIRE) b, RARABEA L Python. Java. CH+=FF £ RET LW F 4 A F 8T
87%. o), H I 49 “CodeFuse” A £ % b RARME ST YR F L 3| 73%, F &
T Z. WeTest F & Fed b R HAAL Z 5T, TR AHTFLE T 4 2 30%49 K40
Ya B uF 1A,

Fig.118 ik MCP R4

MCP ¥ Claude
architecture R 4
MCP hosts

Source: &, HTI

5B EI S —F R A FF R A, WBie) Al AT ) A P SR AD A R
A FEF TN K MR E R EAR, e, f£ HumanEval-CN ( F LAzl &) F,
M5 CodeFuse #) Top-1 HEHEH 63.2%, & T3S (56.7%) A=+ (52.9%) . b
Sh, MRS EAT 20 NS T AR E AR, A AR R T RS K
SN, BRI R —

11 Jun 2025 92 @ BRE
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Fig.119 %R Al Coding £ &

EYTEAT  goome cuzs  DEEES ° @ niH
YEESE e imik @xeom HONOR —
@iz R Frgay OQLURE  ANERAY
1 infRR by B & BT FITEREREE g TREGR @ CODING
* CoDesign Vs 8aa

Source: J&R, HTI

R WA b XL A2 4P 47, 125 OpenAl 9 Codex (GPT-4) 3 GitHub Copilot 48
WARA £8E, 4£ HumanEval RARMXF, GPT-44EA 1% %14 87.6%, nl5f CodeFuse
BAR E XA S TN H 741%. F SWE-bench (4 TA42 5 42 404K ) +,
Copilot-X f&&&E A 43%, MG RATFiZ A5, b9, Google #9 Gemini Code 42
AESEBEZHREIFTEHANEE, XFRL20ME T HELEGELH L. KRAD/ME.
RUMRAERTF LTS ki), A5KREZEAFE.

(9) &

GEAE A KRG A R T &L ISR K AR A, HEARK TS KAEA
(ERNIE) A7t mk, KA TICELSIAET L SANBE B thAF AR, £ T4
A “ERNIE-Code” #& 2024 4 HumanEval-CN WX F ( + L ZpAz4t /) ) BRIFT Top-1 £#
FE567%, fESHEFMESAERERSF LD 68%., TS KA ¥ H Python. Ct++.
Go. Java FEFiET, TH T4hte. A, B, ENAINEFLES, CERETA
M E &K (PaddlePaddle) FA-FE5BEARNEANHAZL, T.2KMEAH HNLE
5 Al TARHE 7.

Fig.120 X -4 3.5 A A

mEaAN teaE RaER Hingn

g ﬁg %65 EJJ $ AN ANREIP EFzIw
K IL\'\ ‘m 65 3 . 5 sazay SRONEN CLLE T

Inam FORRHER bl

BRSNS 40% REARY feR mnm EETREG
R3S 7608 AERE

ZoxEs

Source: & /&, HTI

FOETF IR R " 5 4 A B F mARB T, B RIS fEE S AR DGR E AR
AAREZIEM (NW) 447 BB R, T kEGy aRit—F, i, §E
JE CodeXGLUE % 1E4-3Fm| ¥ RIAE T, KAMEIES BLEU 1F403483) 241, S T4H
49 22.8, AKX T A CodeFuse & 24.6. /& L %#21E % HumanEval-CN X+, &
JE I 43 A 56.7%, MR CodeFuse ) 63.2%. Wil O EAR T 20 A /% Jb & 20 F AL 4
RAER, MBEESHAMET TAXREEEFEEIE, RRXIAETINFHE A
API.
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Fig.121  SOSHAE Cr+E Rt h LM E 0 E—

il IKFE—C++ LTS
886 886 g78 .,

8.26 8.24
. 8.06 7.68
8 14 6.78

# ' '
5 5| E E
3 E
EX
4 ]
. 3.28
.88
0
g & & 3 o) o C Nl &P
& R & & & N o P
& & 3. < « @ of o8
&
&
$

S 4 o ) A A& od & D
& & < o° & & o 4 %
@ ? o N o & &

K

%%

RORNBATN = ITRER »ITRESIS

Source: ODC, HTI

BRSSP, B AR ABER A4 FEAEMN K, #l4eF Z & L HumanEval &
WK 89 4F AL 49.8%. 1% EZ /L4 X 3FH @, Google #9 GeminiCode X 4 20+
%3 JF /£ CodeNet = MBPP £03f && L BATAR L MAAE, M B A6 5B ELAANBAT
AT, BEFPMAEA AR, I, B EHZ GitHub Copilot X497 X & -F 6 Higk
A A, B RTREMMEE IDE — IR KR Z, XIRET 5 Al BAREE A 89 7 2%
i&.
(10) F ¥ 3ksh

FHBENIRIE G A 2 @ KAER Ao AR AL T AEA “CodeDoubao”, AR A5 Al A2 AR
3. CodeDoubao £ 2024 & A8, & X FF Python. Java. C++. Go F X /iES, &
LB AN, BOMGRAE R, RABFEENEL S, HIEBEFHE, L E HumanEval
X P 69 Top-1 fEHE A 61.3%, £ F XA HumanEval-CN _E1F 4514 3] 58.5%, 2=
hEGRGEA M, ZEAAMOERE KB, KL FEFLFEARLFTT A
IDE ¥, ATFREAE#ITL. #IEIARRAXAN, ER;A T HLIE,

5 J5ifl49 “CodeFuse” F= & & #9 “ERNIE-Code” 48k, F T 49 CodeDoubao 24X A M A
FERIEF, A0l Sofbit B Ao T R4S Ry @ £ AR &, Hlde, £ HumanEval-CN
¥, BT S 63.2%, BEA 56.7%, FHA 585%, BATEE, wiaFHi. A
f, FPRABESURELESZAILYGA P 5, A RBEEABNS AT L4
4 (4o FeishuDevHelper) , F7E K L5 % vl API B X3t bR AR AL A RS, &
EZf LR r, RENGHEIBEREIRSE” ( Model-as-a-Service, MaaS ) /= fuik
M HZ—.

FEE R, F 9 33) 49 CodeDoubao 734 £8E. Gemini Code 4.7 % & 5 KALIE %
P RILE AR, AERESIFEZTEHS. IRER. SHEBRESFFTRTFIAE
A, CodeDoubao £ %i&ZE4 LA d kA E, S RE&®@E E TypeScript. Rust AT
B ERIES . I, GitHub Copilot A= Gemini S AR R A HEHAESSE IDE £IR
¥, MFPENEZRSTAANRTE 5821 AP %, $2EM VS Code MR K
HALT BRI L H AL R 69556 7).

3.2.3. B W 4] 3] coding £8 A3tk

(1) Cursor

Cursor & ® Anysphere 77 & 49—k F Visual Studio Code 49 Al 4442 T B, FE & K49
ARG A PR EE ) Fost KAV B 69 L3, R mAF L H dik., £l Ed, FHH
83% 97 &K & H Cursor LA & it Al %42 T, Cursor 89 Al 4 B ht /B IR 4 A A

iSIRE R
. @ e
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EE R EXRAFLEHE, EHLLTIARRBIZEXN. L CH 4 Composer FEHAR
FEHRIEZREA R AT EM, Bl FAEHN CQE—/NXFAF S
W ¥iE#) React 1E 48 2 A", Cursor BP T B ) A M LA AT sH 204, Ja3% APl 3435
JE SR B Docker 3 F My A8 AR B . AR 5% B 5k 69 KA A& AR AE A AR 2 TR K AL
TRA: FF& #iB it Composer 454638 & F A PostgreSQL F#97E REST API B, 3530+
MAEG T Z 8 8 BT 4548 £ 45 o4, HA R 437434 (KT SonarQube )

RIT 40%. BHARZI L, Cursor KA Z AR ME A4, FlEFE KR GPT-4 5 Claude 3.5
T 5%, 43t AR G R RARARR —— fl Bk KR A AT, Claude 3.5 #904
& GPT-40 & 12.7%, w8 2l 435484 m & GPT-40 £ 5.

Fig.122 Al A48 M iE A B E3 Kk

Comparison of Valuation Growth
for Al Coding Startups in 2024.

® codeium Y Magic &8 Cognition &4 CURSOR

2.5x 3.5x 6Xx 6.5x

in 7 months in 6 months in 1 month in 6 months

Source: CBINSIGHTS, HTI

FERAAN G ARACEE, Cursor &) _ETF LRGSR RIL G FAG MM, T TR
RE| ZAAT MR B b FATRABGIRI K 2, FIH T feibe. BEMFX
ENREREMA, SFLE L P —BEREMIRT 2 R AACSE AT,
Cursor & A Fh XK R B AR FHIREHM, TRV 60% 6I1EFE%, Rtk
B —E.

Ak B R 3 P, Cursor I AT KAAEIR B 695% KB IEE /. A7 s8R 513 AKT
W32 A T AT B e RASE, 24P &, Cursor 3T SOC2 Type Il AGE, KA
TLS 1.2 A4 An B 5 AES 256 # AmE, MIRRBEG 4.

MAZ KM A, Cursor 49 % R WE R G A P HEAN B 2R, #l4eid id Azure
OpenAl IR %1 A &> WAL A AR, fe shARSLAE 2040 09 ) B i RAF R AR E K. H3gse b
TAHEERMBEAR IR —— FLHETERTF 5| AR EF 69 AR 4)
HIAERLEZNEILER, 1£ Al A RORAHFERRA R LIRER, A Al FH AR
%A, Cursor EEMEFHAZN “KABHE” & “BEEL” 6950 REET, LHFgaiee
Agent X L FEIR 7 T ARMNE RH9ATE| I E LR 2HRAE, L FRHE A ERE T
M R R AR

3
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(2) %pAP T

B LR —FEET A RERF AR LA TR DL, LR G Re kB
Al BRI GEARTF K 8] . JFARAY T EAPE 694 Ak R Al AT L AT BEAR-F & SWOR—
— R U HEANAH AR A S - 8 FAEA - A A Agent L A”HY Al SRR A A A&
%, ATHEIHAIRY, FNTAE RSB ZERZNTEAMNRK, ¥225%2%
W G AT Al 2L FR R B KPU+F A AR N AER +Al R 89 IDE A4 8%.

Fig.123 HRAIHBEARRK

O NBAHM & ENE

O MINAENS
NnBASRS

O HRAX
HHAREHEFTRUN
i

O RTAK:
(2 Pt/ RS

O I O #MBAIMR

Source: #7241 L, HTI

FiRAh LI E“CHR #2/5 N "A, EMHMAF L AL, AerTd, ALXAT SR
FH0H, WEAARLEIFEMAES (LoRABE R, Z2FE) . FALENBAL
BT EA SR, FHHFEL CMMIL RE) 1048k £, ForskshB L E5T
R B oArd i SR ESHTE, 1SS AR ERAHFLEE, Zald,
# TAZ)PAE B % R T 48 20 AT IR B o 2005 S 44, SWOR S B T4 8k, T
W BEFAUR, V1.0 MAEIF L RZRER 104200 1, V2.0 A B AFIRF 2045, L
BT 52 39 B RAT AR

202545 A 28 H, f£ BB AT A RASG Al BT IRE T, £i%47 T SWOR
2.0a #&5 Anysphere Cursor 0.50.7 MR B 48 A 5 ) L B (A2 150 % 4T ) BIF 524
T, RUBEZHFRBFTREBRBLEF AR F, FHALEREE T HAN
K BESRRIEETIHAR 40 ., F X 27 MBS 19 N, REAR
A BRI R F 4G S AR S B G BARALIER . LRI IR TAIRIE T Al R R T AE
P EAM, BT T ARBARBREAEFLIRE NG5 P ogas £ 5,
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Fig.124 % 4%4% T SWOR 2.0a #& 5 Anysphere Cursor 0.50.7 ARt HEK LR

£i8 4 SWORR Cursorft B
FREFE &
RS &

MR &

ZLWA &
:3 2312 &

Source: %7 i24% T, HTI

PR R EE, SWOR KA A A ARG (KSR, #E. AgentF6), F
RV FEARAEL; M Cursor 2R P = F AR (4 Claude. GPT. Gemini &) ,
AR TFERREALZ R T INRBER G . EAEZF A F KT ABRIA =R
SEE AL EF 1) BMSATEL S SWOR Bt RMBLE MVC 5 EB, AR
M AARRAG L SFTHEEERT T XA, B4 RG24 A& TEX;
Cursor A& a8 Al MGk, RESNKML 5T H, sFERIAHLZHLFME. 2) F
RZEARFE M SWOR #9F RoMaps 5 RM EIF L FZRA G 56 E Ak 537
B, #HARAT LAEHNE R AT RBFHARRNAEL —; Cursor RH B E#HWE, 125
EHBRE EREM, FRAGLEREERK, 3) Bisthibdd/E: SWORMAEZALT]| X
SQL MR B, A4 E T IR R34, EEEMFA TG E;
Cursor EARAEE A (Hek 5B m) , 2B RA PR E, BEkrE

AT T ek A AR R B A R TG F F RS2 KL RITEIRIE. SWOR
WAL K AL -Agent #9E B A, TS BT XA MR E L RAE AL

77 Cursor 895 = AR M F LA AL BAES (WM. BAERER) £
Z P, Cursor #1i&E XA RH AR (RAG) R ALK B AL, @t % L pF LBk
WhH L 5FEF M, M2 RGBT e Ekdeds ). Rk A BT REGS
F4 7, RFERAETHREHERRRES LA RRE, HEFH AN T LGL 7

(3) Genie

Genie £ W Cosine Al f£ 2024 57 8 A M ¢4 F 41 Al hf28h F, EBSRALETEHA
BMAR TAZ) e A G TAERAZ, FIT & f LR FAAMBEAIR, CHRS A
FRHT GitHub Issue 125468, HAERAIKA AR, HB Lk RAT# AT F X
BTN BE R T AR, MG A EH T RAFEAT, HEIEIRAIPR EALEA. 5
ERAFEH MK, AEFMTOMAE, EANLTEFHRE 844, BALFALTFH.

1B IR EN R
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FE T

HREB KBS T AEARRETAZIBEEN %S HHXF ING, BEoHEEL
R FLES (REFEoM. #HEMT) , LNTALXNGEA M. ZHIEE ek
FH .

Genie 9 RAUHARILA HAT 5 506918 A B RIAAUH] . FEACR I E MK SWE-
Bench ¥, B VA 30.07%4 /% & F X @404 F £42A! (4= Devin #9 13.8%) , LHEAK
E TSRS & @RI M ——TAE R AL 14 TATRA T R4 h &, £
“B R A T A R AR S REIEERI GAER, s F R EARFFSER
7, Kby iEEF K, XA H CEZE JavaScript. Python. TypeScript 4 A%
T, AEHENERBEE. HRMEIRA TN L AR LES, FTEL GitHub
Issue. APl % % Bl R 4B R EIA TAER.

5 Devin #Atk, Genie EIZPAMMAEG)“FIF" B, T £35)iid Slack #FEFE
K, HERAFEEI, FHERAALESAT F GitHub £ E#ARk%4; Devin & ¥ ¥
Slack /£ %-5Bt, 12X Z VAL &IATH . Genie £ SWE-bench M]3X,F vA 30.08%4 fi& i
Z k)R Devin (13.8%) , LEAERBELIES T AEHERA 64.27% (FTA4x 14 FTITK
ey kAL R E) , W Devin AN EAAGE S, BkI), Genie £ F 15 FmAZIES (4
Java/Rust ¥ & %57 ) , it @S A RAERMAERZ GRADE; Devin NMEH
FANES (oMK AE R ) . Genie BAAALBEEZAMARAFK ET LA

s A TRAES P RIERIFRYS, #FEF AT L") WIER" 49 3E1; 7 Devin
YA RIR, R ER G B Sk, A TAL i £3E,

Fig.125  Genie & fi4t Al KADARAT 89 pbdk

30.08% Cosine Genie

19.27% Factory Code Droid

18.83%  AutoCodeRover

14.6% AppMap Navie
13.82% Amazon Q Developer

[ 13.8% Devin (claimed) ]
12.47% SWE-agent + GPT 4
10.51% SWE-agent + Claude 3 Opus
3.79% RAG + Claude 3 Opus
3.44% Devin*
1.96% RAG + Claude 2
1.31% RAG + GPT 4
0.7% RAG + SWE-Llama 13B
0.17% RAG + ChatGPT 3.5

* Read about our findings and analysis in our technical report

Source: Cosine Al, HTI

12 mE R
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4. AHZRAZH RIS oA 7 L1 45
Al 4%#2 T E (4= Cursor. GitHub Copilot) #) & /A2 d AR )| 4IEEAES) LM 4
PR

Al AR EERKER Y, el =) FARie, MTHERANZEHTHARA, A=
TRk, Bk, = BEREL A FRTHSMTBEAN NG RAR T HFERZFHH
#, BRARAEHRALEERI|EAET RIS, L35 Al FRTHHTIEFEE %
AR S-454% 4%, Bl AT Al coding 49 & & G2 EBA AR ) 645 KT Kb ad b k449
HARPTR Y, X3 =) B RIEAE AT EBEABARL B R ER &, 40

e DeepSeek R1 AR 5 H F#y A\ /#r i token A #4$0.55/$2.19, 124 OpenAl GPT-
ol #4449 3%

e DeepSeek V3 | % s A A 557.6 7 £50 (278.8 %7 H800 GPU /N A ) , K FERFE
FR4T

R T ARAE AR AR HAR R KA, 42 5 3F 05 RABE K GPU TR X 4%, B sbxt Faest

Fal ke & BRI G, T B A TR E TSR, ASFHREGMHIRALE

B AT B AR PT 5 5 A A B

ELCA e

FRER MAR AR 1
7+ PR
. =) Ri%
AL R AR s
) ANE S A
KA .
EG AT s
\ e
1L
JA AR
BPESN T Al %/ 1 B
AAER AN IHRHE GPU L. #AAM . Hakiksk
BR B R A | TH2)F A $1000-$3000 GPU AL : $3/+)~BF; A£A! 4 ) : ¥0.003/ tokens
BERHA A A B, RAARI I KT 40%-70%, Sarbik E 4R ST 3-5 1%
e 295 & (AARALZMEIEK) & (BA A A B IKA T RA)
PR 5 Bk, RERE. HRAFRAE (AR MAEIERZ . 2 R A HLTEE A R

1S EE R
99 & zram



11 Jun 2025
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4.1 30 LLM & A

YA Cursor -1 A 48], Cursor & —FF Al 3E 52 A &£ s - & 3R3% (IDE) , "€ AR &,
BB E L, FERS A LLM (4o GPT-4. Claude &) . HLARA T E o HEH0HAR:
—RARMIERA, AL LUMBEATR.

Cursor FF3F B G EFTA LM, WA ERINERAER (4o OpenAl #) GPT-4 3, Anthropic
# Claude) , Fri@id API AR EIFh 48, B bR AIRE TR F K MAAEE KA,

st F & BAER (4o Claude Max) , &K iFK (prompt) R T EFERIKIKEZHA, —
AR 0.05 £, Hl4e, A PAEA Claude 42 $EATRAD % 4 R IATH 40T, B ik
K —FBRHE AKX LR, wRAEA 200 KT EAA, EARATE 10 24, %
FRAEA) k4% m f; Cursor 3 % 424! (4= GPT-4. Claude3.7Max) , H API AW
Z B A A de ok (4o DeepSeek #ALRFIML L) . AFLTEI LLM M T E4H,
Al AT MA#E, LLM API 3R AR AT BEM41% (4= DeepSeek 9 APl ik & 75% ) , K
R RZR P R 32,

4.2LLM Token #-#%

LA LLM token 46 ZILFAMASL”: FsutER (4o GPT-4.5) 145 (A 375 £
), mRABR AT BRAER! (40 Gemini 2.0 Flash. DeepSeek R1) &% 0.1 £7TVA
T, BEAAER EEMELSE (ZHHA 0320 T) . AL, RAFHEK 10 12,
LLM token M #% £ f £ 2R FAEA AL, HILFE AR E, T LEEEA (b
I Gemini FF R EHAEX ) HHF % tokens (R HEAEL LLM 89 20145 ) , FEHMIE D
% (4o Gemini 2.5 Flash 7 & &-F #yik 3.5 £7L/F % tokens vs. X HAEX 0.6 £T) .
FlB, S R EH b A, S0 TN IR 50% A £ (4o GPT-4.5 8- A 37.5
vs. 75 £

1B IR EN R
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Gemini Gemini OpenAl Claude Grok 3
2.5 Flash 2.0 Flash ©o4-mini Sonnet 3.7 Beta
Preview (05-20) 64k Ext. Thinking Extended thinking
Benchmark Thinking
Input price vuses | $0.15 $0.10 $1.10 $3.00 $3.00
$0.60
No remsoning
Output price Vi tcken $0.40 $4.40 $15.00 $15.00
$3.50
Reasonng
Reasoning & knowledge
Humanity's Last Exam 11.0% 5.1% 14.3% 8.9%
(no tools)
Science sncie st s | 82.8% 60.1% 81.4% 78.2% 80.2%
GPQA diamond e atamgts 84.8% 84.6%
Mathematics e st ) | 72.0% 27.5% 92.7% 49.5% 77.3%
AIME 2025 aiton atergs 93.3%
Code generation snge smompr oy | 63.9% 34.5% 70.6%
LiveCodeBench v& i 79.4%
Code editing 61.9%156.7% | 22.2% 68.9%158.2% 64.9% 53.3%
Aider Polyglot whote | G#t-fenced. whoke whowe | 3 e on
Agﬁﬂf‘- mlg
SWE-bench Verified 60.4% 68.1% 70.3%
ponmpes 26.9% 29.9% 43.6%
Factuality
FACTS G 85.3% 84.6% 62.1% 78.8% 74.8%
Visual reasoning sngiesoerpt ipassot) | 79.7% 71.7% 81.6% 75.0% 76.0%
MMMU —— 78.0%
Image understanding
Vibe-Eval (Reka) 65.4% 56.4%
Long context P— X 36.0% 49.0% 54.0%
mvz W (portwise) 32-“ 6-0x
T 88.4% 83.4%
Methodoogy
pass O g o pve Studio APY for 25-Rash-
Frovew 05 Vive £
L A SWE
kg e - ks For Clmude 1.7 St GPOA, ANE 2024, MMM corme with 4 xtended tirking, Aer weth 13 4n0 HLE wan 16k
e ovstaity,
gl epr e rumeer ook
for Antivope modets.
et sources: Fumbers are not. Hurmanity’ sate.
_lt_owam, ANE L
tonzc icer A rounding For MACR 2
Capuisity of the mode vt A rgth
of May 20eh
101

¥ E

R1

$0.55

$2.19

8.6%*

71.5%

70.0%

49.2%

30.1%

56.8%

0 MM sopont

50 MM support
50 MM support

45.0%

JBIBERR
HAITONG
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AR 2 AR AN (S/B 7 tokens) | #rdi 4% ($/8 7 tokens)
GPT-4.5 (OpenAl) 37.5-75 150
GPT-40 (OpenAl) 1.25-2.5 10
ol (OpenAl) 15 60
03 (OpenAl) 10 40
Gemini 2.0 Flash (Google) 0.025-0.1 0.4
Gemini 2.5 Flash (Google) 0.15 0.6 -3.5
Claude 3.7 Sonnet (Anthropic) | 3 15
Claude 3.5 Sonnet (Anthropic) | 3 15
Claude 3.5 Haiku (Anthropic) | 0.8 4
DeepSeek R1 (DeepSeek) 0.14-0.55 2.19
Llama3.2B (Meta) ~0.06 -
Llama3.170B (Meta) <1 -
Pricing ~
Pricing: Input and Output Prices

@ Input price W Output price

a9 &

Pricing: Cached Input Prompts

@ Input (standard) @ Cache Write W Cache Hit Cache Storage per Hour [l Output (standard)

©

3
o o
3 % %
e g =
o E - %
[ 7 == < £
A

(] L]

Source: Artificial Analysis, HTI

2

19 of 202 models selected

Input Price: Price per token included in the
request/message sent to the API, represented as USD
per million Tokens.

Figures represent performance of the model's first-
party API (e.g. OpenAl for 01) or the median across
providers where a first-party API is not available (e.g.
Meta's Llama models).

4.3 LLM — KA B A %
LLM f A4 4 E Anik, £ 22 H ARKAH (4o DeepSeek #9MALI %% ) « RATEKAAT L
FHERIKS), 55 MA R E R A # & (v Apple. DeepSeek) , FRAEA (4o

Meta #9 LLama. NVIDIA 4 Nemotron ) 123t 4 A4 #.
H A, 4= Cursor iX#£64 Al A28l F, 2T 2T ERARIETAER (M) AT LK

., 42 Anysphere 4.FF X T +H LLM ¥A3E 3% Cursor Zh4t, &3 Cursor-Fast #= cursor-
small A, X AR AR T 2T 5 = 5 A 694R B, A Th s,

1B IR EN R
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HRA YL R&L B 45
Cursor- RAA AT GPT-3.5 5 GPT-4 X | FFA P; HEm MoE BEiEviE
Fast 8, &0E T &Rk AT FE A KFRE R
cursor- 235, A TREANRDINE Ak A E; kA AT SRR
small R R/BE, AFBTHREMES

LLM B 2R 69 %oh T ERMAE T M. TERH. AFEEER. RAREKSFH
. RAEHE TR B, 52 R Bk ASIC KA, A4 % T fi Hik GPU; FI%
HFERH M E % NPU; FPGA Bl T ML=, D% T1CBAER E A2 2000 H= H800
GPU &%, RANKERERY R (DLRFE) t—FHEZHRA.

M-S TCO: ASIC Z£KIRE T mAKKEREE (5F: ASIC )b GPU 2E
40%) , REAATBAMAER F . A2 )ALV TR EATHEA S MG T GPU
RZEHE. NPU F= FPGA A4 T 7 T HEAEAF, Jm NPU BEM4IKIER 40%+,

T Fr ik A,

REMEERM: GPU #= FPGA B R%, BERRET I AR (eg FAERL
A7) ;5 ASIC BElfLErEFHak. SR BRA R H (5 CPU+GPU+NPU A FH AR
#), ARE ST K.

ZEE5EFR: BESHE (BB, b)) ERFAIE PURAL, RIEHKE
b, —RAIUREEEE FAE1F (e.g. DeepSeek HAZEREHBEH ) . NPU
R e, EASF /D Y%50 % Fk.

MEARISAT: MK ELABRAEREGRE. AT (eg HA P RNF., X
AIEF) ; GPU EAXT K, B4 TOB+AKAER ., AHSGH (4eZ4%) CPU)

TRZHITEBE, EH5RIET L.

— R E =i A
HRA 2 (CERAFIEN) & (FF AR
KA AA & (TCO 44k ) % (APl 4% token i+ 3% )
KEZE 5 (RANLES) ¥ (ZZDRHEEE )
FEXFH g (FARIER ) & (M)
R & & (R3han) T (RBIERYH)
T 5 1w (RBEFE)
EAEF B, Adk. KA (BIBEHA) | eldlk. MR P

BRAKE: = AR AET (token % £9<50.5/1M tokens ) , iEA-
AKX, ABRIEA (LR ) A, Fldez APl AR R E
5 60%., —RAATHIEAK (e.g. GPU REB XM ) , (2453, TCO
FAK

e b5ds ZRARARPAEE B £e b, TH AR KRG

iSIRE R
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o HELIRE: KB AWM (LABE FATEE . BEMK) RAKE
(e.g. GPU H| A Fik 85%+) =AM 5% MR TR, 12 MYT 4%
(eg. ZEBLFFF GPU) Adn, ZHIEHEMRLKA (eg T EAEK
AR LT §8 R 4o & ] — AL )

o HALHAL:

LELEEH, AT EL (eg MEZ=. Bils L4

DeepSeek #£A! ) , MAKF L M. —RME AEAA (eg UCloud FLE T E
4, 2B FE R £ 4T

— R E B B
AL A AR __ AREM S TEREEEREF
o PAR BARE FHOTRBRE A%, A E SenseNova Ve KARA!, fifnik
AR, RHEUARIER A A,
#% S DeepSeek — kAt AARE AL, X3 DeepSeek £ A FIMA, FAETEM. BRI
¥oyF; BATEM® A Ex
R E i — AL B FRBE £ GPU, % 3% DeepSeek 671B EAUIEIE, 5 47 AL AR .
I
B’A FERT 51 FE—1kA AR A A, A NVIDIA ZE G4, ERALRAEE
¥ E 4 BIE 5 L — R A FHEM 9108 % i, RAAAAKE FIREIRS, #I¥F DeepSeek-
R1/V3; @& KA 4k foBUfF
¥ EAH5 %7 B — /A HL-DeepSeek i E * CPU/GPU #%-&, “FFABP A", Rtk AL AHE
FHRIZE Jesth Al TR 42 ATFTRBEHR, AESFHE HHFAER, X DeepSeek-R1/V3
247
FEE 5 F—RAL IHLZAET AR SR, b L EEIEAFTE
BEARE G A7 DeepSeek —#k A LA P800, RAMA T FH, ¥ 500 AJFLALA
BB UniCube — 44 iE it DeepSeek-R1, RAAMIIINE 7K, @EHLH P
®iEZ Al —#R4L DeepSeek L UK DeepSeek 427!, 19 & iSSAlAgent, & Z 4@k, M HAUK
ARk Z K +DeepSeek W 3| F—1kL REAAT L KR, EFHN TG R EHE
FE= T8 Al RARE — A AN TR S X RN E, NE 10058 E, ERAZHEsYF
18 h FH S5 DeepSeek 7| 4ft/4f 2 — 1R AL “FAAEP A+ AR L, BEAKS. B AL
% 3 DeepSeek — A WLE A F X4 %, EARER. BHE5HRERSE. K7 Fied
#) DeepSeek W& Al —1RHLA B “i#% fn”DeepSeek-R1 AZR!, F & KM H RS, T
HESEE, KRBT L ERA wodmb, FHRPM. LIHARTHRELA, LF
RAFFEAF, KA (TYMID) DR E R — I 5o, 635 HARE
. FRRAER S R R, AHFARNERFZFRESAERE, RTALEFRE, &
IKIZ LA 2,
11 Jun 2025 éﬁéfﬁ%%ﬁ
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AR B 4 AR Al A F RS ITEFEERE

2= 3@ S 9] KAEAD AP R FFi% Token A+ M , Ll LT R ARk
b, ERARE. FEABIE

BEERE S —F +DeepSeek A A MaaS (R BPIRS) , BARI 44 KT
i

1= SRS L5 BT B ARAL Al DI /338 R A

i TI-F & API A ZRA, A EPGRT F R E A

FAE % B % API F BRSNS F R, AR ik I F

POHE S F P 3sh KAEA! API METFIAES, FEATAESEFRML

BEHE BHE|REE[RE RAEAH ZRE RS, DR TLEERAE R
BAEE

FATIR AICP /& A AR A RAM R IR R ML 5-10 4%, 2L
Ollama # %

LA EIARE 0 Al IRE49 APL AN KR /i b o B AR X, AR F fde T
(#4537 tokens it 3F ) :
AR L AR WA (BEFTF) WA (ARG B s
+)

DeepSeek-V3 0.5 7T 270 8 7L

DeepSeek-R1 #) 16 7T

F ¥ Seed1.5-VL 37T 9 7T

AT 2 = § ¥k-qwen-max 24T 9.6 7L

GPT-40 9 7 18 7T 72 7L

Claude-3.5-Sonnet 10.8 7T 21.6 7T 108 7T

4.4 —4RHL GPU AR

I —IKPL: AT EABB—IRPL ( 34 AMD CPU+H & 4% GPU ) #r#5<10 % 7L, A
R — kAL (e B/ ERLFE) MBREA AL+ 7 248 H 0. DE—RMN

( ZFFD %+ . MARTEEE

105

T (Ged B ER T E)

i ImEIRR
HAITONG
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GPU & 5 AT N A il 2 AR
NVIDIA H100 S ES WON: ) ES T IR, AARIMK
AMD Instinct MI300X =1.5-2 £ 7T/ N EN ML, A KARR )| %4
A SAEX FRAA R, ERNYE
Zih AP B Token 8 | M BA R (b 8 /B | MR ER. FAOE S L. LMK
tokens ) 3%,
— R LALA IR E — R MR (42100 Z0) + | KAZHFL . HBEHRAE Y= (K5 42
1B A RRAL T k)
15 R 27 BME (VL DeepSeek-V3 # 4 )
P E M A Bk 5 £ F A I 1,250 12 tokens: =R 4 A 1,250 12 tokens x 8
7L/ B 7 tokens =100 77 70; —HRAURA: ATE=BB—RM (10 TL/E ) & 40 8% R
FEAT S 4, BARARIEN 400 U, %t K TFTiZBMALRERES 225, 5T —K
AT PR A H DI
4.5 BT AR AR 093 A A AT R R
ARAE A ARG, ALRAD A ARG RR A A2 b 4 R A8 70%, VA CPU. GPU VA
BAEA £, REARMBA, QIERERG. FRATR. FZF5ME R ALY
R, Wik YR AT E AR AR MR L ST BT R, B RS T RAMIRLR
Al Coding EEIRZ| BT H A &M, @i KRR MALKAD A A ARG HE A2, Ktk
FEFF LA E (RERHA 30%-40% ) , 12K BARB G HHERERDRBES ZGM
TE, LEEHEE ZEEE. KA. T4 FT GRS, WA TART & Lg%k
AR — AT
GPU FPGA ASIC CPU
i@ A F 7 1k A w1 iE A
AR = i 15, &
Hh# % 800W & 1&<200W i
. e s o e | MRS, s [FHEER. SRK. [RISCV R, Mk

' g ! 5 ~ =1=4 '?”*5‘ >

A N T L . FAAMK it

ga  |ORAE SRS AA Tj;:f;i‘ AASICHOR) -l pn e iy, RiEbAK |5 BIFR

k| . JEIE. hy . .
ERBE |2k, e IR, M A :gﬁ o AR BB el s maE
11 Jun 2025 106 et e
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4.5.1 CPU: Pl K I8 4935 4F

o IHBSAERAL: Al TEY, CPU RAEARIEE ST A SRAR fi Fr 53R
ES5E5WR, (BEEEG T T2 MR, 6l DeepSeek A £ CPU L3F
B, BIRE A E KT LAFER M FARH.

e RISC-V &£HM): R RISC-V FAE R F B, RA A FHEIHH ., Bk B
FZAE#53K, RISC-V 49 %%k €920 % A L& DeepSeek R1 % 7| &ABAZ A #4731 FefX
% 1 ) Af, DeepSeek % FIAEA N 4e B IR A 21E FIAMIEITE AL Z 9 K4k CPU
& B HAIEE RISC-V MG R 89 &K Al s ML & L

o LA ARIEIDCHIE, EEEREBETF, CPUMRA LA EMA 32%,
SRR 23.3%, JEFEA! 25%, VI 4 9.8%, £ Al 1E 4 HahAR 4

4.5.2GPU: EHE K&k

o N4 EFWALAE: GPU EH AT ERENZ Al WAL, (2445
DeepSeek #JE BRI H ik F, M HERE, BRI %LE R (-90%
5 llama3 A8kL) .

o EHEHYFTELHMA: Rm, ME A FROGLA, L HGEREKRAE
£5% W, ASIC A= FPGA JEIE 3% TS KA M E AT, GPU L
.

o XA &) WKL H100 JRF % KM, AL00 %3 GPU Mr#sRKE. #)
DeepSeek R1 i@ iT/k45/Z W% (FP16 £ INT8) . MOE Bk, 123 mx A
T4 82.5%, WNAFKRTHE30%, #3535t E5% GPU 491R At

FAr LEig:3 IR
HEAFR | £ KX (&FT7 GPU B Hug (AFAPATFTHZRER)
At A | GPU A £ GPU % § = 3% ASIC/FPGA 1t & 1%
BEAER | bt fK3EiR ( GPU<1ms)

. B AT CUDA A XMABHAEL: Al THEREK (IEMiEH) FRhlissb %
RAFE, PTX 35441 3F AL GPU HALE /) Bnt, (2 AR E &
B RENRA, 3Tk s, ) FlashAttention 3 i£4% £ Ampere EME £
Mg A, FARIX B LA T8N B AR AHE /T CUDA 3R, 3H3EE 5%
K (heip k5006 ) th a2, & RMIFBIMAE T LI, 12HR CUDA ¥
% FHFHAT REENE,

o RRMEHMEKRT: M CUDABRAEL (it hHHH5 CANN) , @it
KRR TR (W GPUR AL H ), ILHERY T HAiEZ ML E
FAY . XAEIFAER IR Fo)| ik B E bk, Bk Al %P, ILHERTA
PETFE TR, BREAFRFRAENRALE,

4.5.3 FPGA
o REWHALITHEMY: FPGA F A AAFHIES LR AN, EFHIRES
¥k (deT b, A FE) BiEERIA;.
o HAREBMEWIKESN: FEA 28nm FPGA &, 125 7nm B R £3EA 2;
Al %F FPGA W & LR A FHF 0448 %, R Rid:8 % FPGA T 39404 A0S R T35 2
F A g ey ARMERILRMEAK, FI23a TNl E AR LENE

%,
o JFAHEN: Verilog SAEM#AIEZT IS T CUDA, FLRAHK, EFAAS
F ASIC 30%

iSIRE R
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4.5.4 ASIC

o  EHEMIERHANA: =B (40 AWS. 53) AHF ASIC &K (40 TPU. ER 2
EA) , AP R B S AL, ks GPU R#N. AR RIS (4o
Transformer A2 ) & H|it £ T, Zh#E4K GPU 41K 50%, ERMALE 1us

o HHETHIF: ASIC £ FHEE S HHL GPU 1K 30%A £, B AH KAR
IRE Gk, X LHT Datacenter 4T A H, FHRKAERAETER
FEmH.

o AlFEZEAREL (6 NA) BT ASICAHL AL (18 4NA)

ASICs AR, HBh
H N NE =R R, (2-3F)
REM P Hikk RIS
AR = 7 MK B E NG W N

4.5.5 SoC

o FMBERAH ik SoC EH @b F RAEE(CPU). BKLAEE(GPU). FI
4L 32 % (DSP). IR 5] hnik £ U(NPU). BARAZ S B (1SP). EAERSGH
(ASIC) B ¥ & %] ®,35% K (FPGA)S, Al 3E3) SoC %4~ CPU+NPU+/mik #.5T, (4o
B 355G R CPU+ASIC B4 ) , RSB A A E K.

e Chiplet # AR R#: 81T 2.5D/3D 3+ & A& CPU. GPU. NPU Ak, ZZMAE4R
It 40%, AR P E%E 42 50%

o  EM AIMRA: FHFH. FHRKXEEIT SoC R DLIEIER S, Jv Axelera Al
) Titania & K LN DLE| Z 9K BY &,

4.5.6 MCU
o MIAEGFHAR: BLEMCUZFEFIEHFREN DT, 12 AT ERIESHL
£ RE2F NPU (42 RISC-V 4% ) , X 3Fsn M ahifse
o FTERHTEHREATHREET, MCUEAZIZE 2 Al 1ES, THMH @G
FxE,

4.5.7 RISC-V

o FRALSMERKE:

o EMEERM: RISCV R—FFREAR, ATF&IT—FA7 L L EBKNGS
B, GEFHRFAEH D ai RS20 CPU, EHE4stF 0,45 x86 WA K
Arm. BEXZ DARE B 4Z A 2.4 /GBI A RISC-V HPC & 4, BAE Al 5
RATY,

o Al AB%%it: Semidynamics :if T At Cervell™,iX & — 27 A A2
AR 2 4L TR 5T (NPU), § R AL TN B 4038 oy TH B AlHE. 3%
BEMAEAR T FF 489 RISC-V A K R4

o BAAuik: RISC-V &9 ARMLHA T AR, HAEEARS F T TTHE K,
T i 3h RISC-V B4 ARM/x86. F£ Al A2 kA4 H T, Fimik RISC-V
w5 %,
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BE B ERE L
Z )| 4k # M Ak GPU (4¢ H100. B100)
kAT ASIC (TPU. 5% ) . FPGA
AR NPU. {&Z4£ ASIC. RISC-V
S Fi$: SoC £ NPU (de¥ % M £7])

4.6 LLM #= Code gen X &% R

LM K35 AR 4 R EHAR X it R b T Al RAD A AR, {26 4 2 7 A e P JZ
& 693Gk EGR B AR, Al KA A A M F ET R, £EHKES, LEIKKRADFE

EEbkiE 5T, (230 KT LLM R ER AR, LM B4E K E b A5 P OR A
(40 GPU £BFe G T AA) , BOIREMERIAY 3, @ Al RAA R 2 %
e iR P, AR RA TRk I E

LLM (1 kA= 3 7E) Al RAAE B R (EZARIE)

UE TS AL F: FRIAEL GPU/TPU & B (402048 | fK: @F R A%, E PSR
/™ H800 GPU 1l % DeepSeek-V3) , &3 F XA L, AR % d LM T
FP8 KA i+ S e FAT /A HRAE

#EFTR B FEFRE. KERM% (4o Nvidia Tk BELRE, RBRMER (e
NVLink72 Zi%) , WARSZRK (HBM | #303% FastVLM) ; F R ER T
# %% 1000+GB/s) , XFH K ETFTXE R (LPDDRS 4 7% ~66GB/s) , #i&A =k
(16K+33 L) . 5 3Hg R F AL

4.7 4

o B H%EM % T4 AI3ES) GPU. ASIC. RISC-V F 3474 %, Hmmibimh).
Fit kR & 3% GPU+L4 FPGA/ASIC+35 1] RISC-V 89 8A M RAH LA

o WM ALL: L RIBL TR GRAFL. ZEERIEDE, ASICH

. E = HRFTE: AR EESE, KRR CUDA #9340, 48 % L REIRNK
W AESRM, B, AXIFEFE R R TR
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5. sPFAbA ST REIIEE P

Al ZBRBARAEEERLRKMHEZLALS, AFLFRIAATRA QL IHIE., RE
Markets and Markets 25348 %7, Al %42 T B AR A 2023 469 43 12 £ 338
£ 2028 4t 126 10 £, FAAIEKFIA 24%,. X—33 K3 /5, To B (To Business)
5 To P (To Professional ) AR3KFE A mRATIH AL, + LI ZHBIREA KA
Beh L TAME Y, SR EIE A Al T EFZIEE AR "R AE"AEKF ", GitHub
Copilot &2 B ABiE 1500 7 A P, HEARADAN ) et T & B AL 5 7 ik E 4RIt 55%,
FIET Al 55 LR s, AEATLEA P, HR. T O, BEE%. T
A B BB BR W AR T KR Al BARHERSE G S ATARIR. Blde, B RAT iE i Ap
238 R AR AAA BOR B L B HEYE 40%, Unity 51 %5 £ & Al TE I GPU R B4
1K 37%49 F) B ARAFAN AR B, 430 = LM EMRA G 4] FT IR B 34T .

PARRE AR ELMUIER, FF LB A, HE/XFARLIET, Al £RKD
AR R A L% 5 41%, GitHub Copilot 49 EARIFINE R E R IPLAHLE,
4847 Wb JE 38 3T CodeDNA #| A 45 (RBEH R 83% ) Fr X 34k FIER AR EIAFAE.
AT 4a R MR A ZCE B3, SR F AL BRI AL A ARGE E IR I 40%, T Lk AWS B
BRI TR H A F ) 39%. R Gartner TR 2027 4F 70%# A4 # %R 10 A
ATHEK, fablbFFHatsRs, IPTERARARAMEAR >R ST L HDAIKA
HILTAR, AEE LA A %L, ISR EF SMAURER, 3T LG "ANEA"
#3778 Xtk
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Al A28 = & 5B

ZEIX (NVDA.US) FrJEREEED (9988.HK)
A% (GOOGL.US) f£4

IBM (IBM.US) FEFL (688256.5H)
AWS (AMZN.US)  /[\3K (1810.HK)

FHF/R (INTC.US) 4TS T4 (1347.HK) >

it EFR (981.HK)

5525

IBM (IBM.US) Sl

Cisco (CSCO.US)  E£48 (992.HK)

Dell (DELL.US) SRR & (00977.52)
Freie=
FR 3% 171(000063.52)

L=

Snowflake (SNOW.US) i FIEEE (762.HK)

B

T EwF

Al Coding/= Mk 4 75 &

_:_ﬁﬂ': ER:
OpenAl DeepSeek
AWS FEEEEE
TR i 350
Bk =4
Meta =3

)7
|

RAAE B BANS: RADK;

i: 2N HA: iiizd o BA:
Cursor FIEEE  Codacy FRIEF
Codieum BE SonarQube b A&t
GitHub Copilot BTl Snyk J RS
Tabnine ks Qodo Al HEET=

CodeWhisperer =275
Gemini Code &iR3T

|

e EtiRiE

EEMNF

Palantir (PLTR.US BT (000063.5Z

BIATL & (002230.52 Eob: Emw: : :

Unity Bl Accenture F1&% [E FR

b : EE_ e ’:b;?%'lﬁ'ﬁ Infosys SREIER
AWS (AMZN.US)  FIEE [ (9988.HK) ESEN RIRH
5% (MSFT.US) T FE (9888.HK) =tEKR PRI
A3 (GOOGLUS)  J&ifL (700.HK)
Meta (META.US) 3%

£1l1% (3896.HK)

Source: Wind, HTI
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5.1 ToB #= ToP ARk H i

# Al coding TE-#E# B+, ToP (To Professional) &5 ToB ( To Business) = &4
BEHRBRBMTIHAES. T LFLEBHARRALERAEME NS T2 ELH, 12
H AL AE EE A Al T E I 48 A A K " dE" MR 5] "——GitHub Copilot ) 7 k434
BREPIET S, EAAMRE B FIAS10/ A 5319/ A 9 2 - bk, HAEHKT
200 ZAT R AR E A P . B ToC Adk, BPE4= Replit Agent F T ALK T RAA% B 1]
M, f2bkZ A G TR R LB P AL E B Kb R-E VAR KA 0 &
4 INFo ), X FH T AR AEELES TARARDIFETERE 4. BRENT
LB E B TFOMEAS L LR BRA A BE T LI AEN, B g T3
B ARANH) IR —— 3K Azure 09 K B, AlFRBYFF R AL A b 2R B A R AR 37%,
eSS R e 62%, m/MRE P AT R B RN Z IR TR E B S HRFTE (4o
WA KR ) R FT A, XFTHOMARB T T KT L ARIR "FE A ALAF AL
K" 5T BAE R E R &SRR, Al #9ATRBUN 48 H B K.

B: 67.6%MMBFI TRFELESERD Al TELEFBZRE) 30%4 T4

The percentage volume of people in each role doing
AT LEAST 30% of their work with Al tools

Machine Learning Engineer
Data Scientists

Front-End Developers
Full-Stack Developers
Web Designers

Back-End Developers

Source: Zero To Mastery 2 e of Al Tools & Coding
ZTM i

f 3,240 programmers.

Source: Zero To Mastery, HTI

Al coding T Ei@if fehbRAEREH AT, RFEELEETFLAL. 2
GitHub Copilot 4], H 3 F KIARKAD | %6935 2 A G 9 ARIE b T XA R T 5
ALY, 0% A H R THAMEF I T ERBT RS, TBRAOARTIAHTH
BAONGHE ) . T5% 69 AR R g1 T AR SRR SR AN A R R A ELK S5
RkA, Copilot B2 L # ek 4d 7 P AL 601k E 4R FT 55%, EA 46%49K40 2 4 345 B
T4E. &£ ToB =P, IMAEHNABENARE P E REGHiEh L ——2 8k A
3] Intuit BT FA KRR Al TH, FH AR BAMIE A2 ZHR, B RHREFAA
AL, FAEFEZNA, AR e) XA EM L (40 Amazon CodeWhisperer )
TR AR P S ARACEAIR T, AR KAARS b A e b A RECR IR 30%., X ATH
R EPRAR” G AL K B AR F T SR AT SLA AR,

1S EE R
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B: Copilot BFRGF LH T/EKE

& Al pair programming is here.

75% more fulfilled

46%

code written

55%

faster coding

Source: TechRadar, HTI

EARATEEE5 A RR LR RS, EAMBAGKRMS TR GBHBA. Aegis Softtech
BRI, 24 Al FBIBAL LK, THRFF S I LR AEIK€150,000,
B ATiB i A7 48 SEO MRALIRIHAE E A, st E LA EMmE, Al TEARDF ERTF 67
WA A E CE 92%, MLATHFENE 75% 0 E RA, BIRZ 4 kI
PN ——FEK Azure 49 Al 3B 4 2 S fe TN 83% 469 A FF IRIE =, 4E A b FiE 4 &
P30V $2.4M, XA R AMALEA AL HHAL. MK, BELSMLTI Al
TRAE, ALTTH E B TR FE ) AT A

B: Alcoding £2 /A TRAAERERXA H)

Percentage of total working time spent per Q: Select the status of generative Al adoption

software development lifecycle activity for each use case
Other
Release activities 7%
Developing documentation 7%
Testing 15% Onboarding
5 Code documentation 38%
Work scoping and management 17%

.

Test case development

_

Story generation

Code generation

Software development lifecycle activity M Fully adopted and scaling N Under consideration

Note: Excludes respondents who are not directly working with generative Al (n=199)
Source: Bain Software Developers Survey, 2024 (n=209)

Source: Bain&Company, HTI

BRBETEELMNASES, BRITFLFE WA BB, Gartner AR R, 124 Al B
F 0 TARIP A B RO IR 40k Se AT RN 57%, 12 4845 B 403 T k58 450035,
JE ToP ARIR, XA A AR ZE: Stack Overflow 497 &L Z AL, Al TEAEZ SR T

iSIRE R
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F2 0P A 2 Mgkt g at 1) bbb AN 35%4R A £ 68%, ) BTIFARAD XA A E 3 3.2 /s
B2 0.9 JBF. FAEIF R IE 0 ZBIRAG BRI K ——GitHub %9 Al &2 LR T
T, TR EFIRA Al SR TR BRI MR F EH T 2315, AFET/THREHA
41%.

Al BREERBARFLEZN RS R, EI L Z5A5%, Google 49 AlphaCode &
ft B MR & Codeforces &8 F A 54%49 B ik MEM, XAP4E /) EkAEL AL RTE A
GREMIEL, FELFLEME, Al DEEGRAKKE A E: 423 Replit 49 Al
AR TR BB T T ETE 5 ARREF MRS EM, BidfFaEo A
R A GASSEERE 02, AT S F LB, #5k4 Power Platform #)8 Al A 3)
MR ARRIER R EI, 145 5% — BT LERI 400%. XA 6 7 46 & R
EANRTFRE LT, BAETRENRATILG = A58 .

B: BAMHEZ, Alcoding TREFRRARE. FLAERREE R EXSE 5 BRHA

Time savings Limited view of the value of
Al code assistants
Faster coding Cost reduction

Reduce task switching Additional value Al code
and maintain flow state assistants can provide
Enhance developer
experience
Improve developer
retention

Improve code quality
and maintainability

Improve customer
experience

Reduce bugs and
technical debt

Go to market
faster

Gartner

Source: Gartner, HTI

F) 2028 5, 75%H)A LKA TAZIFHE4E A Al coding TE, X —HBlE 2023 F40iE
R3] 10%. Gartner Fi#)/N3) £ 2023 % ZFE st 598 L AT A HITHRAEE
=, BRI 63%4LAL E A AT Al KRB F 89K 5. EFRCLEZTRIAE. Al KA
F AL IR ABERAD A R AnA DT 8, LA A WA BT, 18 A Sk I R R A 3 4K,
R ERR G LA AR, FAETFRE B FE IR, ARG TEEFREESR.
XERFADTRGIGHFEEFARLIEAE, AATEHAR ALK,
Gartner H A FTAESATIFIEA LR R AT, T EMFHE AL Al coding T E
B, AR T EIRE (RO JFEZHLES, A, H4%469 ROIMERE R I+
ARG H KIEVA AR A F #4547, XA RBAAA KA @RI ALRAE)F 69
MR

12 mE R
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5.2 & 4F AT L By AR
5.2.1 X RAT I 6 h

Al coding 1 B E B R LARAR, AFEATLF R G RK. NRBEXTF LG I 50
WG, B/ AAA BOBERBTF A RACEARIT 110E0, FRBPEEKEHAF,
YA Ludo.ai AR AR E R T BA4E, @id f KiE S L BEH AR RA B A T
4T84 Unity KAD . TR FALE N "I RPG+3) 5 R AL A G+ AR HOR S fhid
MAEA, RGBT A AR E 6 EAR ., T HORIE B B AR R ERAE AL M F
%, XA E BRI EAEX, BT REIIE R AMAE G R R E 48 TR R
. ERTFERYE, Rosebud Al #9028 5| I T 3D A 55 MEE ¢354 2] 5%
AR, ATV AR GAEREHM, GEBARE" T2 AT TR B EAL"F LR
F3E, HEHE A PBRIZEL AT GLB # XAER L A4F, % A HMAKFAF] AAA
BAFAE . XA KRB BALIZ R N E PR A SR R A E LR ERKR, B
BRAENE L GILELF.

B: Ludo Al H#RFF L K&

B: MK L FAR X ZALRP TR & A&

Try for Free

Start with simple prompts.

Source: Lugo.ai, HTI

Source: Lugo.ai, HTI

B : Rosebud Al # %I X F7®

B: Meshy Al 2T 3D 2R 4 &,

Community

Source: Meshy.ai, HTI

11 Jun 2025

Source: Meshy.ai, HTI

Sth, Al coding 3E3h Y B SHLAE R £ o B AR B AL SRR K IAAR. 154095 K m)iK
FEREAIEN, 1242 LB LR IGH L], Al IB3hag 0K T 489 A shkit
FTHFF MR T, RAAREA T NK T AR R AL LA, R F 3] kil
MR BRI, B TRNAAEY bug BILE, ENRA R A9 FA 43t st
ArAem), AT PR R AE A AR 5 T bug AW GG EHPE, LGS AR 19 A SRR A
MEZAHAF LML, T AL RBIFE o HER M, e FwEL, X
IR ERIEFT EART HRAEB R LT, FRFESOREIFLE.
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FEFEFF 7P, modltest F & B it i&I0H 3] F kA e MR 484K, feb 2 72 AT
ATARA L F 3000 AL BN EEZ ST, ERBFIAETFHET EATFRETAHM
By egnRgE AR, B A RN SHMERN P RA252% A 6EA, £ (B
FZIE) MMO F B 490K T, Z AR FT 46 RAINAFBUIR S 5 E B0 5 69 8] A ik
KA, #BHRERETHRERGITE T EUMA., BT KT E Al EHERERAATIR
SR E R B . Unity 3] % 5 89 Al Profiling T &, i@ it Bt 5 FURARA & 78 4 &K 3473
Ak, B CRAEART 2077) B P, Z T B GPU B/E i BRIEIK 37%, FloT4E
MAREERE, EHMSBRETHETATHEEMI LOEECBRILTE X, &%
B 3 & PRIE Be T ) AR A 2R 64 AR T S5 42

B: Alcoding BR3h 45 B SH1L M) A Lo i 15 LB A e iR AR

Optimizing
Performance

—
(<)

Automated ( \
Testing v
= ’\\‘
\
UX Testing ( \
\ /
& /

Quality Assurance e
FASIY Artificial Predictive Analysis
and Reliability Intelligence in

Game Testing

Handling Game
Mechanics

(=)
o Nt

CNC D

Security Testing and

Anti-cheat Systems Bug Triaging

7\
\, Accessibility

(
\ Testing
-/

g

\\/W‘!»
A

Source: TestingXperts, HTI

ERBIEM L oM r B RIRK, HELFHHRELXAIKZ, GitHub Copilot X i
AR RASE A 5 S R, 48935 TR B IUA AL & 69 % AR ALTE @ 3h A A T 37 A Ak
B, (EREEY RE P, 2T EERDITEFEEMALRILY 78%RI 2
96%, REMKEIEMRA. B, KTEAMNERLGRFRMNAEL, 4895 & %5
M SZ TSR A B 0 AR, MR BT, A AR SQL AR & E F 4
R L) 89%Fe 93%. FEtEAEALALE T, Al Coding I BARA K T42 ) 69 B k% it e
71. TensorFlow 5 Unreal Engine #9RE#AIER, #e% B 3h 4 MRIE R ALK IEIZARM 49
FATIHAEA G R, ERAENKRT, Al A RGKRBARS BRI A TARALIRA, Mg
RA 42% % ETEK 65%. XFPMLALEE AR T Al B 4xt GPU 484 IT Kt L EAL
e, R R RAAF R0 T Y B TR,

208 e A M RAE LTI T SUBERERARE. NVIDIA 49 Neural Graphics SDK 52 3L
TAT AR AR RRBE, HASRIN%G Tt 7 57 RRBEIE G FM4 A matin
Mk, £ (GRLBAEHLY) DEMO ¥, £ 2GS ML 1/3 9B A, ZNT %P
BIFBA MR R 5 R R mBABOR. 34 H69 2 Google &9 NeRF 7| %, #8454% 2D
WA A B A T I B4 3D B, 1RAFE AR R RIR E AR 400%. £ E
Z 443K, Al Coding & 7 A1 P A 49 B ARiE3) & IL. Epic 49 MetaHuman Animator
WiV EHERREIBE NG L SRAZ DR, B ANERTECEM A FN L)
R3], MRB T, LAERGERS)E L LK EITE TR F L HEIEL 92% T Fe
J, fEERAA A G Ty ikt 1/20. ZTAPH AR BRI S T T H4E b £
3A X038 IR .

1B IR EN R
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B: EARANZER SDKARIEF LA L REACIR 3D AE

Source:Nvidia, HTI

HEFQIELEA E (NPC) it FfT WXL AF R R AT RAFE. 154 NPC B 7
W E TR M A Aoy TR AT A ALK, 0 Al coding 3R 3h 89 NPC 4895 ARIE 3T R AT A 52 i
Hh TR A R XFY B IE R EAF R E A S A AR, NPC REAM
BPIESNRERAEEER, MARSERRHITELEHNFREKR. AR Al
Z G bbb 18 AR K AR A Ao AT A T R L ARIT K 49 X R As At . e, o Al
BT KARIF R T A8 R RA,  F 407 vA 3 A58 85 X XE B 3 B 1 FEL Bl BRI 49
F. XA HERRE RS TR ALE, B2 FW T HRG TN
18, & Robk eyt BAKILE Rt B 5 EFS 41K, ¥4, Neoverse Games #J"%
#I|E A%, @it S REEELIAAARE, £ NPC A% MATILRIE 5 H1E & &
WRAR. TR RAET &, NPCHJRFAKAMY A EAR, FaALiT 1200 F 5 X
THEME, ERARBEIRR G HFIRHA 58%, Al T EAE-F R K 127 D BaiL R,

FIB, Al coding EARFABERF @EILE T EXMQHESH, BEINEFIE
%, FERERBOEILF LR HRA LS, QEXFikit. E54EKR. AEGQES.
ERBEARATAFTE T REWF TR HTE, TART HEXAEGF AL AR, &
HE—, Al HARAS I T IR AT A S ARG HAT AT 8 A AN AL R, R4T
A K BRI KT Aot b, ShEE RS EMAT R HERN 5. X
FRBEANAMARIR G T AR BEEL, LRBIFRABRGOA P GHERALE.
RFAGHERT R AFN T RBREE— A RN, A BFRHARIBEILRNG S
AR AT i AT A AT H) SR
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B: AIAAE. MRTR. KEHT . RENRFF B HFRFLIL

Procedural Content
Generation

Story
Narration

Game
Mechanics

Generative Al
in Game
Development

Artwork &
Animation

Sound & Music
Creation

Testing & Quality
Assurance

Source:Quy Technology, HTI

ER Al Coding HARBERKT HRFKGEFRITME, AR KIZING R B #HKF R
I F EFE, ARIEFHK S Valve AR, TEARSE Al & AR5 28%44 1% =2 7 2%, BLAL
HIR RIS, Ak, FREALEFLAEMIPEAER, @i 4 RN EIN L
MRS, EIANFHEARARE, S RIRBNES AL SAEAERER, R AT
BEVEAMBImAE 23R €. AR B o) kA28 R T4 AP . EpicH Unity 69
BAa K BREA KRR ESR, BT R340 FK Al V4B RRS ARSI, £
CEHBRBEFLY HA9ETF, BERARADVANETE AEEER T ABERERTR, A
) ik PR AR KA. XA HBAE 69 T &, FRA AlCoding THE LR EEHL
%,

5.2.2 51 IT L ATk 64 % v

Al coding BLRIE A& K #RA 1T S @ ATty R 5 RALM, B A HARBER. N
K BIELEFEP ZHFAE, A ZZRY THERAN ORI, Flde, Al Thde
OpenAl Codex #= GitHub Copilot 4845 B ShAha XA . A 44 5 4 A& X R 1), 24F—
ABA Al B3R R PAGG 46 T VAR ARAE %+ A BTN, EEFRES F, Accenture iBiT 3|
NA TR, HRE QA% T 40%, 4R FE K 50%, HiEW R 25%49°R
A R#ERAFIDEZGRATL. o, Al BB3hEG A Shbalhith T A2 T Bt A
Bk, AT AARIE L 5F R R FE P QAL mAE RM@IEImA AN, ZF R
REG IR T AR EARE, ikt b ARG AR TS FRFRAL
e,
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B: % EAR I/ERA Alcoding L& 4 &i& 82.55% B: IT s 4T PR

IT °utsourcing Market m Application Outsourcing Services

size, by Service Type, 2024-2033 (UsD Bn) ™ CYersecurity Outsourcing Services
Infrastructure Outsourcing Services

1200 Cloud Outsourcing 1,094.97

m Other Service Types 1,006.41
1000 925.01

850.19

781.42

800 718.22 .
660.13
606.74 - .
47110 =

567.66

600 512.56
400
2023 2024 2025 2026 2027 2028 2029 2030 2031 2032 2033

200

The Market will Grow The Forecasted Market
atthe CAGR of: 8.8% Size for 2033 in USD: $1109409B S\l market.us

Source: Twendee, HTI

11 Jun 2025

Source: Market.us, HTI

FAMF 1T 5L @AEMIAE G5 3h T BB B AR R 6 A5 e E AR 4 R, SRS
BT HEHANFNG, mABIT Al 5AWE, FIEZ BRGS0 3 A LA
#. Blde, Avasant HEIAIRE P IFAESL 1T FEIRSFEA Al IR ¢ 4RI RIRS",
@it AlOps Ao A AR X Al EILEFHKETN . ANMCIRSGEm, A Al hEHEE/
KA P ARES (XLA) » AEFZILT A SLA (JREKFHL) 5] XLA (AREEAK-FHL)
EER . EE P RSANIR, Al IR RALE ARG B Fhom BAREL I A, ERSATE P
A, FAANMES, DERARPF HEEREHE, IHEIXARELI QNS
& A ZAGER. FIBEREF L FALTHRS, RALF HKFIER 0 Ko1K
1, T AL AR A R

% Alcoding R K EETZHKAE, ITHEALLBASTLEHEES SR IE., 4)HE
RAEEER ., Al FA. HEHY. AAFMFLORAHEERIFLEK, nitnemAk
TR AR R AL T RN K k@ T, 4o, Infosys & k2R @4 Ak i £ RALAEIZ D i =
T A FAEEEAELE, WA TH A D%, BEINFEFRR K44E, Sk
FlaT, AIBRHegA2RWAE TR (dr Al A3hEE. BB TETS) BRI THNKX.
AR NG AR RCE, BV T AE AT B 3842, Bhh, A3k Al A S 28RN
B QRIRE PR Al F R IR, @S] RA LB AAT 5 AR B TR,
A L5 MM B ARSI QAT I A S R A8 S iR R AR, R T FARAT AL 4G
B R AT R B 2
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B: &L ITHEBEAATHEIZERA

Why Enterprises Are Investing in IT
Outsourcing for Hiring Al Talent?

Global Talent %/ o 0 Specialized “+ Continuous Skill
- Flexibility - ; ) .
Pool : . Expertise :  Development

. . Access to
. ¢ Effici = FocusonCore & Advanced Tools
(EmeosieEiticigndy” oy Business £ and Technologies

o ValueCoders

Source: ValueCoders, HTI

5.2.3 s R4 A GAT L AR

Al Coding R EAF| KRR LANHLITHRARTE, BABRFAAATHATR
s B 2 AR R RMEX, £ A NREEE NS ESBLL FZ i BRiX,.
Walturn A& 69 Al OS iBidAP 2 RMIE kK, FINAEAHKN I SBAE——E L40S
GPU MR P, Hubf2ifEERE Linux NAZIEIK 72%, W AR B THE 58%, £ 34
M8 RBARIUAEFR A Fb % B4 4 VAST Data 69 Al 3% 2 4%oil it 6 3L 444 5] %,
F XA 2 47 Pk EARI 3 ANE R, LKA AR AR BT EAMANRZ B, X
Fh BRAM) FFTALAFIRANE R GRS TIRE B H ST H T Fhai4tib4, NVIDIA 49 CUDA
ML ZER T, Al £&4H GPU IRFHRAIA TR A GE % X 23%49 A8 1
7.

B: Al BA2 4 R4 GPU RS RADBMA TR KR E S AR H S

Evaluate Correctness
Check over n_correct times
s
Given following model architecture, > \?Q Language Model

replace PyTorch operators to geta | .

speedup ... by generating inline Check if

embedded custom CUDA Randomized — — match?

B \L nuts BN ModelNew. @ X
9 forward

O class Model(nn.Module): Ggstom Kernel O class ModelNew{nn.Module): Measure Performance

def forward(self, x): Q& { def forward(self, x): Benchmark over n_trial times
calls torch operators

: + custom cuda kernel customcuda & eager mode torch.compile
calls torch operators [W) sto ©

ModelNew. @ Model. Model.
forward ve forward forward

Reference Torch Module Generated Torch + Compile Inline CUDA

Source: Stanford University, HTI
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BRURAFRENF LHAG"EBE 24" BEXF#. MK Semantic Kernel -F & A4
FrRFR ARBZHAEZLPEE R, I Semantic Kernel - 4813 & B EAT5] %,
FE AL NVMe TAFR B 6935 48435108 @4 23 /A joctl A A &9 M AZAR R AL, JF
KR HAMAE % 3 B R YE £ 47 H4F. GitHub 42t 27, 2025 4F Linux A AT F 41%4%
IR RALE Al AR, 2EF 03%F4£ GPL il R, a4 R 5| 128 4% Z AR
FEAR I B 4,

AP T EEA T AR M R BPR STk A . AE-NAS Fik/E NAS-Bench-201 4%,
¥, AP R AR R AAERIT 72%, EIiLEF A AR F B e LAk
. BAERGIT R H TR R T 4 R AM & AR, 4= Red Hat 4f 849 RHEL-Al T E
B, 1R BRE B R EAREREIRIT 400%.

B: 3K Semantic Kernel F &8 E B3| EEAF LA B X EHES

£ Digital Bricks | Semantic Kerel

Invoke Prompt

Select Al Service Render Prompt Invoke Al Service

Models
Event Notifications

Applications '8 @
AN A OpenAI

Create Function Result Parse LLM Response

Return results

Source: Digital Bricks, HTI

BARETAET: BUAARTBRSRES, ARALERERSL. AZRMAEHER
XERAGBKFAGR, SHARRIMBUAEES, KNI UL T B34,
FRAMNIEAE & K pE A,

5.2.4 3 T b ARAFAT Ak 69 Ry

Al Coding BARE A EH) T kIR 6§ S RHM), E3) LA SHN IR F) 6 3) KA 3K 3)
#4b, ®ITF Industrial Copilot 4952 8% 8 7, Al £ .49 PLC ARALFE SCL ( LM 1bdE 45
T) R T, FARRER 65%, HIRFEAK 42%, ERAMETHOREZTHAL
B T HATRAD: AN "M E ZPRE B S is 4| EH "FHE, R4a9)
AR OAILE IR PID 454, ERIER I ok R g A A AR 69 T R A AERE, Ed Tk
i 31 (EDA) A3k, Cadence &) Allegro X Al T i@ it 4 M at4iM % (GAN) H#£4L
PCB #i By, ¥HRE 3 RO FHAEMA B ELEE 75 947, BAXKERY 14%. £
3 o B BARIUAE A R XX ITARIR, Autodesk 5 = EAMEELIF, Al @iddad il
FEARM KNI REMN, EHARNSFRZREZRTZTERE 45%, HARAT Y
37%. AR FEH AL T B AR RAR SH AT T B3 A £ 54 F7 5] %, GE 69 2025
E AR RAY PR, Al KAL) RIS B RADAEIE 2 s AN EAK 42%, K& H
LR 28%.
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B: AR TRKARES A BELE G RET AR

Manufacturing execution system with production dispatching

This slide provides glimpse aboutimplementation framework for all production phases that can help an organization in effective production planning and control. It includes pianning layer, execution layer, co

Planning Planned order Loading schedule
layer

WIP status

Updated

! v = r
Manufacturing ; WIP status < —
Execution i Tracking system > Job change schedule
SystemBoundary | (MES Core)

{ ork order :

H r

Execution

Control
layer

Source: CSDN, HTI

AREBZHREEEMBAG T LRMATFLEX. AWS 694 R K Al #8) PLC iz 7 £
AFIARFA A RIEZHEEHEHE, fHERSMOCIARNRED, L TR
70%. BT 54 PLC ARAGA R LB, i@if ChatGPT 20 I A REZ 2 ST
BT, LI DCS AABGE Y, 1EKA%E BN 120 N BF 4548 £ 18 /)i,
HE RGBT RIA 89%, AT FEA T HA K A A ——GitHub 44E 2, 2025 F T
WA X FFRIRE P, Al A RAE B bk 41%, & ANSYS 49 Al 3R 3h FAk Ay A4S
AR BB G T R TR AR 67%. A2 AR P4 R 3 69522 Linux AR % 14 310.3%
& Al £ R ARALAAE GPL PliF R, i84F Ak 5]\ 128 4@ AR A A 4, RFIE
FEHE 17%A A,

BARAFRACELEMBAG T LKA TIHHEAE. GitHub EFF /R4 AlZES) EDA T E4% (4w
AIOS-EDA) , 4% /N %t/ 38) 9% tape-out AAEIK 62%, EFHAIRT R Xith Lk
FFA 2020 FF49 1,200 Rig3E £ 2025 449 3,800 K. AEAANIK, GE Predix F &i&
1B 5 B W A RAIR B 33, A8 S TN 74 3k 92%, 43P s AR 42%.
XA F i8R G B kR —— 3k & A% CATIA 69w @ AR Al 1L, 1R F MY
itk B 5 42, 4EHTdE Model Y 492 A3 AR KALE B 6 A~ R4 E 23
.

XPd Al Coding 5| K6 T kskME4, KRARAEFHEXGH%E. SHTRDHEE
LA 2 W & EiNFn R ), VAR ARG T T RE AR, T4 ERT L
A EF AR BARSERE FE G G EEF Y, BHRERES A RS, E
MATAIR GO AL, FaEXGFRETT LB S 5.

5.2.5 345 3) LB W B KAFAT Ik ) B

Al Coding Z R EAEHW EBR MK L GREZE, EHFTLMN"ALLL"G"E
PE"E X BLiE. GitHub Copilot #) B R 27, FLHE AR Al TEEES T RE
FERHA 55%, KAGE KBILRIX 78%, XAYHCRFE 4R T APLE W L3t K ADE SR E
R, B RN "M OAuth 2.0 FAURAZ"EY, Al 48 8 3h4& R 24 PKCE 7 & 4
JRR A Arge oSk B B 09 T BARRE, BAEGRA AT E 83%eAtIa, AR FAK, X
KEF SR Al EMIEF AL, FAEAIIEIIEIR N 230ms &£ 89ms, [ BHISiEML &
A 28%, FPIE T HAA B LMAE 4 AW AE.
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ERENEFRAEERMETER. AWS 894 XX it T L@ d sz 3] ik, £17
DAY TR SR B B AR SR, BRRBHERFERI 39%. T GEEI R
M SR 42 TR, ERAET AKX AT AIe AR/ ——Al 8RB A TN
Homl B SR EIRSMNASEE, A"+ "5y 5 T AARBRA 42 12, 165
FIEMA, XAPEE ) A AP E M BPIR STk &, Red Hat 3 49 RHEL-Al T £
AR A A P bk A E G S R, 1B AR ATEIK 35%.

B: £ &ERMPNEBEHE TRIFEA Al iz TR

How respondents say their companies are
approaching the use of Al coding tools

COMPANY'S APPROACH TO AI CODING TOOLS USAGE AS PERCEIVED BY RESPONDENTS

BRAZIL GERMANY INDIA

e following describes your companies' approach
e use of Al coding tools by software developers?

Source: XB Software, HTI

HEA3 3%, Al Coding EEE# X XAMK LA, TikTok @it 454N KIEM A%,
R P B AR BT R 32 HAPARIT B 58 oAb, HALSHKRE T AL 2.3PB 4T
HFEFHSRAEASZRE, LFEGHGRHEEA AR AKX, Snapchat #94P2 78 45| %
FEA i EI 16ms LR 69 K aF 3D FAFMIR, BAELT LAWMER; 342,

FFE RO T EEEXSESHERRNALAYRE. Flutter 5 CodeParrot 49 &R E V2
T, FEAABITAREZR/E" WAL AGE R RHEER", AlE23TFALERE
SiRAL SR FH IR fe s B4R R DAL, ERF 400%.

Al Coding JEAEMELFEHNIENL, HiE 5 F68iE Al S8 TE, 5 =7
TR FHHEFIEK 189%, HF 87%40 T 7 B A% B RAE . £ I AR, AT
) Al Az 2 R oM 1.2 105 R 543, BRIERAEHEIX 99.97%, [F)AT@iEHE
I BHARFIRE P EAEAE R 3R, A A S E AR AR LA R M ——2E
AR FZGH ANRES S, REGTHEIETI. BREELSERRENENT
B, ARISIR AT S PATHEIRH 53%.

FRARN A EELEL%ERE. Hugging Face T4 Al NAZIEFT3%, BHPRIAR
B 120 77 27U, £ GPU KE I A AEF a9 -F 3 mik bk 1:7.3. XA AP Leg R
B, AEIFHGAT D S AN T FRAE GIARAE ASK, £ 5G AEHE P TIM
A Rom M, iBE T CAPEX MK 35%. % Al & R AKAD & LR 41%, FRW-XEHLARA
#F AL, Linux 2225895 DNA ¥l A 42, @iE 128 & & #4F GPL #F Rik
PRI E 17%.
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Generative Al Impact Across the Software Development Lifecycle

3

High Testing

=

Deployment
g
: e
a
E e
£l ;’i l
E{’ Requirement gathering
_{é} Design & I
architecture A
Low
Low Complexity High

Source: Calsoft Inc, HTI

3hE 2025 8L, Al Coding ¥ 3) 2N 58 35) ZHEM £ & "k 2" LT, 4¥
ZEBLEHEAREE 18 NA A RHARAR BME, 48 BHX R 6 A5 A3 2
KRB AN A RFEE 2026 FRMARKITEE, EMNM-F 4 0¥ UGC A
BB R AR 501045, BAAAFHAF 09 R A SR A e Bt — —i8 iR AR AL e BR AR
JJAER, BNEEHEH G TG TRNE, ARIPEFGITIRT LA M A8
Fe S BT St

X RFORFALFHRINSEX GG . L HATRDHAREAZ W L 09 RRE
B, BHERREHMBLREFIHRIES, KA FRGARELN R, KRG LEE
MR R BERAES, MALERER. IR FRAI ARG RTAES
K, EXFEEY, R EMBANEL AR, ERER; 56306 1010 4% 5) T4
gk, ¥ EFTF—ATFHF XRF S,

5.3 EHE L “— AN HA

Al coding ik“— A 8] "W ARALATIHMEAR A T REE . B KA AR, A SHLRK
AR AL RSB, Al coding JEFEFARAE S8 TR 69 EATTH4. Y Combinator
2025 FHER T, HMARE F 24%69 4]k 95% KA E Al A AR, X RFAFY
HARAL 3.2 A, 2EIFH) 300 7 AAENK., HAEH| iR Y| L H 4| F Deepseek T
£, AR 47 SAPER TR T B R 69 KR, AKE KL 3] i0S/Android AL
SHEAEDARRA LR AMNN., ZTFHAKEK EAEARA] b F 5895 R 2K K ESAIRAR
B, HEFAZFHRILA T, GitHub it 27, 2025 FAHRANMATFF L ELEIHFTR L
¥¥ 217%, HE¥ 83%4FEALA Al HBh AR T, R T H AR AP keG4 F R
.

12 mE R
124 & zram



11 Jun 2025

B F

B: /£ Alcoding £ & T ARty 484 E

FUTURE
COMPANY
ORG STRUCTURE CEO
(HUMAN)
Customer Brand and Sales, Legal Product and Data and
Support Marketing and Comms Design Development
Al Al Al Al Al
Al Al Al Al Al
Al Al Al
Al Al Al

Source: r.AutoGPT on Reddit, HTI

TR RARE = e R P EE EARAENGE 1/5, RERATHRERE., ek
#1% K Framer Al T, AX 72 NBFBP T35 w7 - 6 MMEA KT8] IAT R LB R

DRARTTA, éy\%%é’b GAER T L) 91%a9 B 1] A A, X AP AL UL B BT AFVA ik
IE, 2025 FAIRMA R EIEHEA T 68%mANAR 3 AATRRIF L, & 2020 4
Rt 42 NME 55, BAEH] Good Daily #7H IR S, EAVA Al TEFZHAE 47 Mibs
FA A zjmif HEARZAYE THL 10 ARBHARZE, B Al XL
LIRS & Yo

BT LATFRAKRERER, ERHLAMTE, LANLEHI T, LAFLHEEA
Brancher.ai M6 8L IR A %, BT RARAELT £ 6 4%, 20523 98.7%49 9] #
R A X RAMRAALAA B NGB IIAFN AT, o FH A4 LinguaBot R
B, BAVLA TEFL 23 EMFAERFITE, RERRAKR LEK 76%, BBIET
“CINGRBP 270471457575 K. Hugging Face AR #4038 B 7, 2025 FANATFLR ETT#KES Al
AR L iR 63%, W AEA 3 IE AR IRF 28%. Gartner TR, 2| 2027 F 70%
AR FT R B 10 AVA T HBK, 47E&EF = kAR A 4 6948 Rt 4545,

5.4 A& RKETER I

KA Al coding EARGE BRI RARFE AL L, RfERKEHG L4
BB AETHAESFHAE R, RIE PWC 2025 23K Al st biFMASIBEE =, A% AR
BEEHY RS FIEK 38%, 12 F & Al & 43 E 504000 K4 Kk Eik 5] 72%.
XA T ILZR T Al Coding MIE AR AL 2| 7 dbAb = S dEAb ey F 4342, TR XEF L
AT ZREGRER. ARG TER, ERRTRUNE, AXIAFRILERTH
R RAER .
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Impact of Al on Job Market by 2025

Jobs Lost
to Al

cronton oy o1 TEEZZEN
Created by Al

Number of Jobs

- / - -
=4 New Ho;_g_;_g_ng et sl Faruey Bctnsas 30

Source: New Horizons, HTI

VABREK Azure #9 DaaS MERZ RIF AV, LH5ERIMEITH 11 LEALESR T,
60%TRAJ FAAEN, QIE5BEE T2, BRIBIE S Koo Lk 515 418 Fe )F 53
AR, XA EFBIREIEM AR A RAE], BB BB 4 44k 7 e
186965 7. MLOps TAZVF&YE R B/ 2025 45| 0848, HKISIRFrid M Al K
FRHRE AR B A F RS MR 2 G BT, AL SBAS FH PR MEL
DevOps TAZIT & ik 42%. = sufbidAZIBAE A T "Al BAREIF "X —F7 4 IRk, Xk H b
ARREE O REBZREHEK, UFEE AT he0R, RBF LT R AHEN
Al 354, FEEFF ALATR, SLEATT 69Fsit S 304 b Z 44535 30%49 3 K50
HEAZSIAE A T AR AL AR Bk R 52 8% 9] 6948 S ), AP AN F R G M T,
1% 4% Al coding BA R T AR A 3k Ak T 3 44 3738 KAR.

B: DaaS T AT 22.8% 9 E oK &S X

Data as a Service (DaaS) Market

Projected global industry values for 2025 and 2035

(in USD Billion)
124.6

1‘ 22.8%

CAGR
How the market is growing -

from 2025 to 2035?

Source: futuremarketinsights

Source: Future Market Insights, HTI
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Al Coding AR PR LA HEIRR S Z LHANRL XHE KA H. 2HBEAFET
BHAZTR AN 2024 £-69 20.2 /0 EUH3E £ 2033 449 913 10 £, FH AWK FX
18%. XATIEHAYT KA T % BREIFERSIRLIKE, MR 4EHERESN
MAAT LG Tk 4E &, AHIBETRAERLRT, FLFEMORAEEZREERE. B4
T AL 69 FABE AT R T AR 9B SARE TR, XEFEEETIEZESER
AHAR, FEEIRTA A AR A E A 4REAR R . B 5 Mechanical Turk -F & 4835
B, B& T AL A6 HABAFIZ T AT F AN 2020 fR69 12 ETEKFE 2025 49
45 £7U, #FHBEte Rk AR eI K. B FHRA 69 RIEE LR IF § AL L IE W
&, RFTMESE GDPR FiEMHIEA G AREEREL, LHLFE RELRIIRF
R EIK 67%.

HIEFRBARELZE DA T ILBLET ., ETFiRibF I GF4EF %? %m%"*ﬂﬁa‘%/ﬁ T
FRIPHAT B %, XERIEZRRNTRLETFREFNE ik, EELFM
K ﬁ%ﬁ%m%%%%ﬁAﬁﬁﬁ?%ﬁﬁi&%Z%,ﬁl%m@&&%%“*
PRAAEA Fo B T BARAS B R . SRR S5 4k 6 3E ML B b IR A TR AE )T
ek, FETFTFE A NAEIEGRILFEIAR, FARAER kR ey

B: AMEAEARETIHIARL Al coding BE3h THA 18%E W KEP X

Global Data Collection and Labelling Market Size
2033 (USD Billion)

l IIII||

2024 2025 2026 2027 2028 2029 2030 2031 2032 2033

Source: Business Research Insights, HTI

Xl Alcoding BBh g3tk £4, KR LTRT e hMEAG ST aES. ST M%
A 53 B AL BAR, AXEEE & 5% 6 A kit . 10 B4 B e 35 AR A 37 iE
#. ZRHEFEHIUEBTHRARAEE LGB, BT iR 25X 37 A s5
Ax.

6. AT MK AL R AT

6.1A1 Coding 3t 3 A7 & K45 89 % vh1 -
mmwmgﬁﬁiﬁﬁﬁ&#%iﬁ&,E@%ﬁﬂﬁ%nﬁﬁ%%iiﬁi%%ﬁ
# ALME A G5 . ALK E AR F AT B EA S F 482 AT,
BTN E BRI A G RAN "W BRAAN", AETH T @, Al BATRFTL
)T, AIDIGIFFH IR0, I3 T DaaS (FABEPRS) AR AgL4L, FHhaikAl
ZR4GTHFEY R, ERANEKFT @, Al HATELFTLAXERA G 55%, %
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. BIE AL 25-30%KAGE Al AR, FAREEBEIRF LR, AT A SR EE
K ARZEIFE: T 96, 38) 457 A "Result as a Service" MRk 7 LR, TLXEAEM
"KL G B A R A AL D SR IT R R T R, AR AL E KT AR & MR [ AL
MK 17%, FIMFAHAE R LRART AL, RBFEF A WERH., X4
Azl T —ANE 5. FEAFHMMIHAL, 2ROV FLFERMERLTF,
FedE Al P R ey i,

Fig.126 A FRA LAt %4547 (2020-2025)

7,000 600
6,000 —¢ AW/ 500
5000 = i &
~ 400
4000 MWV "o o Wa A —
300
3,000 T - —
200
2,000 W w
1,000 W 100
0 0
2020-12-31 2021-12-31 2022-12-31 2023-12-31 2024-12-31
— ) T A7 EAR AL IndxxA LAF £8 5 K 4E48(RHS) & & i AR A A7 88 £ AL(RHS)

Source: Wind, HTI

6.1.1 Al+Coding % 77 8 %7

Al R B AE Gtk FHRREE A&, RPHEAHRLBEGLREY. @i
2 2000-2025 4 £ E 15 &k K b FHIB AT IL, BB Al B AR ZABATE 2
A (de 8 AR S FBAB AT ) o A2 KL F AR 2 IV HAS 5 — — M 2020 47 1 &%
69 11% % £ 2025 4 4 A 49 4.6%, ELRIUKT 2008 -4 gk AU a9i(E (11.5%) .

X—REELRTFATLRAFIT AEE R : —7 @b i@t el Al AR K12 (o
HAEMFR. MBF) TAIF) RAMAARSRA KAZAK, 2021-2025 “F#73 K 101%
kL EBLETH, 5—F @y Bt ($39 AHARM) TARIRLIER,

AT R L ERARARF PRI TR LT HY S EFH. AFERNRZ, A 3.9%46%
8 K e FRP AR T AR AT 2019 49 1.9%, KB Al A k49 Z b LA AR £ 4,

2% AT AR Hoh . XA BRI T BAHAT LG AR AL, R Al 3L
R LT F "3 5B A N " dE HARA N 0 KRR
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Fig.127 A E4{Z& L § 2016 AR L L&

14
12
10
8
6
4
2
0
= [Tu] — = [*a] o [l [} LN (=] o [£2] = [Tu] — = [*a] o [l [} LN (=] o
(=] (=] — (=] (=] [==] [} — [=] — [==] [} (=] (=] — (=] (=] [==] [} — [=] — [==]
w w w P P oa oa oa [+3] [+3] =] =] — — — [} [} [ag] [ag] [ag] = = LN
— — — — — — — — — — [} [} [} [} [} [} [} [} [} [} [} [} [}
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[} [} [} [} [} [} [} [} [} [} [} [} [} [} [} [} [} [} [} [} [} [} [}
Source: Wind, HTI
6.1.2 Al+Coding # kAT L3 A

Al BARERFRI;AF AR REF Rt MegdR . AR AW, Al %A AT
TR H A FEIRI A 55%, KA SIROA 25%-30%49 KA Al A%, FE5RELE
FRNA QT L, REMARLEE L GHRNE, £E7 4T ABR 2023-
2033 FHMTF L [ 538 K 17%, X EE2/F5F AL EA G RABRRKE (40 Al D%
B, REIART) et G (RGBRM. BAURWAE) 095 RIgK, HariTksd
WEF TAF ARG EFRHR (0B TAIREIG I 41%) BAFEHRAKE G
E M, [BEIRTmE, Al EIREFHERMAITF LA LA & " AP E "6 3758 XIF 3t
Al A3 RGBT HUES 5 3] A RS Aba R A AR XA IR, BT WAL AT L.
I H 4= GitHub Copilot #= TabNine 25 7 FF L &, {2451 & 7 £ FHA5T 3R F L K%
Femagitit. AR LA, ERIERILAE A7 KIGE S HIEA B E 0T Al S haf
AN RAA R A R R AR E KRR

& = AR

Al %74 T ELi# it f SR A R A RREERGZT FLARE. AHBTLLHE
RA T FFLEE. McKinsey FFR R, ARX A TEEFLH T RIESRERD S
ik 55%, EAKELIE:

KRAD% 5 % E AR 3L 50%.

ARAGEAL ik EAR 5L 66%

I A% Y B ik EAR 3 50%

45 % A R RE] 10%, B M5
ESIEE) 128 Al T BT G818 S 4203 38 m 7-10%

eI, FREAER Al TERRE ML R E 25-30%, Ei8RAIE 58T BAE R
77, Uplevel AF 5045, GitHub Copilot K 2 FR;AA = H, HIEMWT 41% b9453%, X
(A LENKZRREA YT AT LER TR,
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B R A & = RHA Bug £ &1k %&iE
McKinsey %34 55% ok AR F2 23 S Xl

: 74
Uplevel RRFRS % BIbug 0 ETAE PRAT

B 18] Fufnt &
% B AR 55% . b s 2
GitHub/Accenture & & K45 EETRARE & E

Fig.128 A/ Al RARIESE A Al 85518

Generative Al can increase developer speed, but less so for complex tasks.

5 5 1 3 0
Task completion time using generative Al, % M Without generative Al [l With generative Al
100

<10
20-30
45-50 35-45
0 i i

Code documentation Code generation Code refactoring High-complexity tasks

@
o

D
o

N
o

N
o

Source: A # 4%, HTI

KA AHNE) CERA Al Hfe A RRKERAD. I CEO ARENRADE T 53X 30% & Al
%G, FHRE L ZE 100% B Al TAR. 9K CEO RE AT 25% 493K A d Al 4 XK.
KR A ERBERTOEZWD B, KRBT HARUIE, 2RO T T ERM
B4FmegFE b ZNB ERKAH, Statista Kt R &, 2023 FH2 5 T4
SaaS. laaS #= PaaS k4~ _Ee9-F 34 £ b 57 h 81.68 £5T. 41.47 £7T4236.49 £7T. 4T
LA, 2| 2029 F, SaaS MREFGIAMF L ETHREAZ 220 E0AAE. X
K 2Rk G ALRRIEARE A 69IRE AL, 4o Microsoft Office 7= Adobe %
ERPNRAGF AL R, SR, MAEZTEEATEG RN K, Akt
PPAR S (1aaS) W e 5 ARIFASAE 09 KR 5k
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Fig.129  2017-2029E 43K & R A= % A L i Fnl
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Source: Statista, HTI

Al B & F BT R E B oK KA T L E T RAB5EZ). Al AV ERFEHT
MBIFEF WAL, AL T E A 6 HARE KA RIRFFIR ). T Al e B AL 23051
114, £E% L%HE (BLS) M, 2023-2033 F#H M K& . R BIRIESHTIFFa ]
KRGtk IsdE K 17%, &3 THH 3Rk 4%y F 3k &, T84 = 4 % 140,100
APAL R E, XA A FFARARFRVATLER, RMAERSE SR RIEDT K1z
¥k, K, MBFRETREE I XL, BAH A 1K [ HLEREITES.

Fig.130 2023 £ 2032E A L 5 AT A Rk ah stk & 40

2023%.20324% k38 K &

20%
18%
16%
14%
12%
10%
8%
6%
4%
2%
0%

A IRk

Source: % E % T4t /5, HTI

Al BERERFF LA FEITHGE, BARRCERTIE, KRBT EFNKLL; KK
fL@iEAE, FAMRFEEK, Al RABRRFLE, mAESNA ENRDHE "
B1"Al D] EIP R R R RAM IR SR R 6 KA T H A B AL F G FER
Fe, HARAEE A P AR A 93ETR. GitHub % 3] 2 F TR BT A4 %
GFE A AL, ZEHBH BT LA S Al WE, ARRATEF0FH. Al A
BRIFEA T HRATEAE.
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FARIRE RFIA Rt Al A R E R B R
HOARIEE RAGF & o Al RAXAD 64 SE A M Fo e At
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Al AR EEER LRI T LAEL, BIZFERAHLIETHRELIEK, HK
FRFANRAHERIE, B LRI ABKATARNLIE, Al Coding A8 K AR KM
ERX¥EK, TEERHHhRA7HF. OFIUF LTI Efoxb T ROFL A, Paas
(FEEIRS) 4EA Al A D| 43R E 04w BAR, 2024-2028 F45vh 28%49 CAGR
Bk K, 2032 FFIHHIAETNITIA 9430 10 £ T, Rkt Al FLF S 89520 F
K. SaaS ARk (4o GitHub Copilot 5 Al %42 T B ) FIARFF 16%49F 3438k, 2032 F
THIAEE R 1 FACEA, £ Al HBIRAZHLEAALR, FRAF LS EmE
(CAGR 20% ) #= laaS ( CAGR 22% ) #9beikg K, #t—FIGET Al Coding = KAk
fe B AT R ARAZ IR M. o, M4 (CAGR 12% ) F=# F #H4L ( CAGR
14%) R FHI K, BRT Al ARKA LT EE RFPERALIZINTHGHE .

424k F, Al Coding EESNRMF L& "= RA+H L TEXEER, 3| 2032 F, 4
S X FET I (PaaS/SaaS/laaS) BHUAENEAR 2.5 FILET, AT ZFMIEIEKF]
. D FhEAHEAFLLE. Al REBFAEZILEZN, A EX—HARATFL
#1.

Worldwide Revenue by Technology Group

2024 '24-'28 CAGR(%) 2028E ;:2:;:(2%) 2032E
Hardware $1,681 6% 2134 10% 3178
Devices $1,131 3% 1248 4% 1461
Infrastructure $550 13% $886 18% $1,718
Software $1,145 13% 1893 13% 3069
gzg::\jﬂz:?e"e'°pme”t & $282 20%  $581 16%  $1,069
Paa$S $159 28% $426 22% $943
On-premise $123 6% $155 -5% $126
Applications $591 11% $903 10% $1,320
Saas $350 16% $636 14% $174
On-premise $241 3% $267 -2% $246
System Infrastructure Software $272 11% $409 14% $680
laaS $135 16% $248 22% $548
On-premise $137 4% $162 -5% $132
IT Services $884 5%  $1,085 5%  $1,341
Business Services $414 5% $502 5% $622
Digital Ad Spending S677 10% $993 12% $1,571
Search $276 10% $399 10% $585
Display $377 11% $563 14% $951
Classified and Other S24 6% $30 4% $36
Cybersecurity Spending $117 13% $191 12% $301
Gaming Spending $264 5% $326 8% S444
Life Sciences Spending $179 11% $271 11% $412
Education Technology Spending $140 14% $233 14% $389
Total $5,501 9%  $7,630 10% $11,327

Source: IDC, eMarketer, and Statista,HTI
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Al could act as double-edged sword. While it does bring prospects for
streamlining cost base, the productivity gains that come with AI and

Seat Based

the standardization of Al features across technology platforms could
potentially narrow product edge (differentiation) and curb the seat and
headcount expansion led growth.

Models

Adoption rates on soluti like Grafana in observability, OpenTofu in
Opensource, infrastructure provllloning. Apao. lwborg Pongnsol Apache Spark,
Al Disruption Trino for data workloads, and Milvus for

Vector search -- need monitorlng and could pohnually become more

pervasive and limit incremental growth fro servce sol

11n |nugnﬂon of AI apabilid“ inu uistlng tochnobgy solution and
as large technology vendors enter into adjacent verticals, they could
[ stand to reap from customer moves to consolidate technology stack and
vendors.

The rising capex towards Ax infrastructure could also drive up demand
RGOS for infrastructure provisi g and solutions that help monitor and
optimize those costs.

Source: Bloomberg Intelligence, HTI
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Observability Market ($ Million) Under Different Enterprise Workload Spend Scenarios
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North America Generative Al in Software Development Lifecycle Market Size, 2019-2030 (USD Million)
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Y FIE R EHBLE T AlCoding TEA KA ZLEMBAKE. TechTarget A% 2+,
42%49 Al PR B RBR THIERF, RIARAEF B R SATEHRR, £ A DB
B, KB GRS AR B GEE T RRG T RL, FHAE RN EFHE R KA
BEFRRRAIRP| R L 23%. LM R EAAETRBYEET, GitHub Copilot /£ 4 A&,
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Appendix
English Summary:

Generative Al to Accelerate Software Productivity Revolution, Driving Market Toward $2 Trillion

Software, as a core productivity tool, will experience amplified transformation in the era of Generative Al (Gen Al). The current
global software market is valued at approximately $737 billion and is expected to surpass S2 trillion by 2030. Among its sub-
sectors, enterprise software (e.g., ERP, CRM, SCM) and cloud services (including Saa$, Paas$, laaS) are projected to grow the fastest,
with estimated CAGRs of 12.3% and 20.7%, respectively.

Al Empowers Software Development Across Code Generation, Testing, System Programming, and Collaboration

Al is already being applied in key development scenarios such as code generation, automated testing, low-level programming, and
deep integration with operating systems (Al+0S). This is primarily enabled by large language models (LLMs) and intelligent agents:
LLMs are evolving in their ability to convert natural language into high-quality executable code, while agents exhibit strong
capabilities in environmental awareness, module collaboration, and cross-project orchestration—making them highly suitable for
implementing complex engineering workflows.

Al to Penetrate System-Level and Edge Devices, Reshaping Development Paradigms and Saa$S Ecosystems

Al will increasingly extend beyond the application layer to operating systems, infrastructure, and edge devices. This shift will enable
even non-technical users to build software through low-code or no-code interfaces, realizing a "what-you-think-is-what-you-get"
development experience. As a result, software accessibility and industry penetration will dramatically expand, fundamentally
transforming the structure of existing SaaS ecosystems.

Al Opens Strategic Pathways for China in Critical Technology Fields

In key areas historically constrained by foreign monopolies—such as industrial software and the RISC-V instruction set—Generative
Al offers a potential breakthrough for China. It can lower R&D barriers and enhance local design efficiency, accelerating the
development of an independent and controllable software-hardware ecosystem.

Risk Factors
1. Al applications may introduce security risks such as data leakage and privilege escalation;
2. Low-quality Al-generated code may lead to severe homogenization and legacy codebase pollution, increasing
maintenance costs;
Commercialization may fall short of expectations;
4. Product deployment may be delayed due to constraints in computing power, industry-specific adaptation, or customer
deployment cycles, resulting in slower-than-expected rollout.

w
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expressed in this research report; and that | (including members of my household) have no financial interest in the security or securities of the subject companies discussed. | and my household,
whom [ have already notified of this, will not deal in or trade any securities in respect of the issuer that | review within 3 business days after the research report is published.

Ao REUR, ERRIE (1) AFARE T HRUEHARRT AN AR T RANETRIA B4R R EFTADOMIE, FE (i) KORM T RAETHY HARLRE T R
R ERERINS AERNEAK, RpRE T Ak B ARG WiER, AN (AHEANORE) ELTHRBAEMMFAE, APAARE (KL54L00) BRLEAHR
RIREZFEH 3N D ALY RARIREFTiT36 B 4708 #9384, |, Louis Ng, certify that (i) the views expressed in this research report accurately reflect my personal views about any or
all of the subject companies or issuers referred to in this research and (ii) no part of my compensation was, is or will be directly or indirectly related to the specific recommendations or views
expressed in this research report; and that | (including members of my household) have no financial interest in the security or securities of the subject companies discussed. | and my household,
whom [ have already notified of this, will not deal in or trade any securities in respect of the issuer that | review within 3 business days after the research report is published.

A, WX, ARRKE (1) KERRET O EIUEARR T RN AL & RAMGETRAA 84708 R LTI UL, FA (i) KARMYRAETHYHAFTRE T A
RO ERENSNE LRRARAK, RebaRE PATE ARG iR, &N (QBEANNARE) ELTATKAEAMSHE, APANTE (KLELhil) BR2ERH
RIRERFEH 3NTHD ALY RAR RS FTiT36 B 478 #9384, |, Linda Deng, certify that (i) the views expressed in this research report accurately reflect my personal views about any
or all of the subject companies or issuers referred to in this research and (ii) no part of my compensation was, is or will be directly or indirectly related to the specific recommendations or views
expressed in this research report; and that | (including members of my household) have no financial interest in the security or securities of the subject companies discussed. | and my household,
whom | have already notified of this, will not deal in or trade any securities in respect of the issuer that | review within 3 business days after the research report is published.

B, AL, ERRE (1) AFRRE T OZUEHRRRT AN ARL T RAGETRIA BN R LT AMAL, FE (i) KORH T EAETH> 5 AFLRE T X
LME%QMX%$E&X@&ﬁ£ RASRE T Atk B ARG MR, AN (AHENNEE) ELPHRRARAMLAE. APANTE (RLEER0A)) BR2ERH
RIREXHEH 3N TR A IAR RS FriT16 B 47408 4938 4. |, Grace Chi, certify that (i) the views expressed in this research report accurately reflect my personal views about any or
all of the subject companies or issuers referred to in this research and (ii) no part of my compensation was, is or will be directly or indirectly related to the specific recommendations or views
expressed in this research report; and that I (including members of my household) have no financial interest in the security or securities of the subject companies discussed. | and my household,
whom [ have already notified of this, will not deal in or trade any securities in respect of the issuer that | review within 3 business days after the research report is published.

A A% REE Conflict of Interest Disclosures

BAERALL LRI TAERRRMTL S A B KRR T MR ARSI HATMTARA A ERT, FAFRRERNT, UTRAAXAFXANBEFTA A THERER
EAMARR, wFTHRANAGES, &4 52 ERD-Disclosure@htisec.com )

HTI and some of its affiliates may engage in investment banking and / or serve as a market maker or hold proprietary trading positions of certain stocks or companies in this research report. As far
as this research report is concerned, the following are the disclosure matters related to such relationship (As the following disclosure does not ensure timeliness and completeness, please send an
email to ERD-Disclosure @htisec.com if timely and comprehensive information is needed).

002230.CH BT RE 4 NAMAAREABRNEF, BASRENEP REFETRTLENEAMALERS,

002230.CH is/was a client of Guotai Haitong currently or within the past 12 months. The client has been provided for non-investment-banking securities-related services.

B AR E0 124 7K 002230.CH RFRERAATIRE AL S R 440 1B,

Guotai Haitong has received compensation in the past 12 months for products or services other than investment banking from 002230.CH.

FAEZX (M 2020 % 7 A 1 8 F8347)

BARR AT HAHTY) KA FREARARTARERMNELOND: RFRF, PRABHTRF. REALFRAE HT 8RR L, FEL HT KAWL T84
B, BXAL@ARALMERAERR, BEMELT, 2HRORAPRLAREEARTER, REANELRENAREATEAARA (RPRTANAARE) UALLR
%.

MR ERL

KFXT, Ak 12-18M ARG RS SRIGE 100%0 L, BER ST

P, Ak 1218 M ATGAA R RSHENRK, RER T, R4 FINRA/NYSE 893 B AN, FMAR TR RUNFA X —XA],

BTRT, A% 1218 M ARIAA L ERIKIRE 10%00 L, KAR LT
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AWK EZ LA BA-TOPIX, $HE - KOSPI, 4 7% - TAIEX, 7 & - Nifty100, £ B - SP500; 2477 B 4 A - MSCI China.

Ratings Definitions (from 1 Jul 2020):

Haitong International uses a relative rating system using Outperform, Neutral, or Underperform for recommending the stocks we cover to investors. Investors should carefully
read the definitions of all ratings used in Haitong International Research. In addition, since Haitong International Research contains more complete information concerning the
analyst's views, investors should carefully read Haitong International Research, in its entirety, and not infer the contents from the rating alone. In any case, ratings (or research)
should not be used or relied upon as investment advice. An investor's decision to buy or sell a stock should depend on individual circumstances (such as the investor's existing
holdings) and other considerations.

Analyst Stock Ratings

Outperform: The stock’s total return over the next 12-18 months is expected to exceed the return of its relevant broad market benchmark, as indicated below.

Neutral: The stock’s total return over the next 12-18 months is expected to be in line with the return of its relevant broad market benchmark, as indicated below. For purposes
only of FINRA/NYSE ratings distribution rules, our Neutral rating falls into a hold rating category.

Underperform: The stock’s total return over the next 12-18 months is expected to be below the return of its relevant broad market benchmark, as indicated below.
Benchmarks for each stock’s listed region are as follows: Japan - TOPIX, Korea - KOSPI, Taiwan - TAIEX, India - Nifty100, US - SP500; for all other China-concept stocks -
MSCI China.

RZ 2025 %38 3 D BERRERTFELA AE 2024 % 12 A 31 AHERGRRERTLFELA
KFXF i3 BIx# KFXF il BTXW
(#7) (##)
HAEGREMLEEE 92.2% 7.5% 0.3% 91.9% 7.6% 0.4%
BRBATEP * 3.3% 3.5% 0.0% 2.1% 2.2% 0.0%

CERNMERER RERRITEP T E K.

LEPFFHEN, PUAREPAMERNETRTRT, TUALEXTIA,

RAARIE FINRA/NYSE 893 B AN, EMA BRSNS E—£5, FEEE LRI ROAERRNRE,

RATHREEAENX (22020564 308) :

EA, Ak 12-18/MNA AIREAR AR BORIBA 0% £, BB S 0T

B, KR 1218 /M AT AR ETNARK, BB U T, 3B FINRANYSE #15FE AN, KMAR T RIS L —£5],
Fi, Ak 1218 /M ARG A ESHSRRE 10%00 L, RER T

B2 LS A A-TOPIX, #E - KOSPI, 5 7% - TAIEX, ¥ /& - Nifty100; 2 AT % B A KK - MSCI China,

Haitong International Equity Research Ratings Distribution, Haitong International Equity Research Ratings Distribution,
as of March 31, 2025 as of December 31, 2024
Outperform Neutral Underperform Outperform Neutral Underperform
(hold) (hold)
HTI Equity Research Coverage 92.2% 7.5% 0.3% 91.9% 7.6% 0.4%
IB clients* 3.3% 3.5% 0.0% 2.1% 2.2% 0.0%

*Percentage of investment banking clients in each rating category.

BUY, Neutral, and SELL in the above distribution correspond to our current ratings of Outperform, Neutral, and Underperform.

For purposes only of FINRA/NYSE ratings distribution rules, our Neutral rating falls into a hold rating category. Please note that stocks with an NR designation are not included in the table above.
Previous rating system definitions (until 30 Jun 2020):

BUY: The stock’s total return over the next 12-18 months is expected to exceed the return of its relevant broad market benchmark, as indicated below.

NEUTRAL: The stock’s total return over the next 12-18 months is expected to be in line with the return of its relevant broad market benchmark, as indicated below. For purposes
only of FINRA/NYSE ratings distribution rules, our Neutral rating falls into a hold rating category.

SELL: The stock’s total return over the next 12-18 months is expected to be below the return of its relevant broad market benchmark, as indicated below.

Benchmarks for each stock’s listed region are as follows: Japan - TOPIX, Korea - KOSPI, Taiwan - TAIEX, India - Nifty100; for all other China-concept stocks - MSCI China.

AR GERARL: BARRAANE. RARERRE, FARE PRESEALOBIFREIAAHEL, ZARTTHRABMEBIREZNME, AL ZERNEHEH
THATRZRA, R BHRMSTERGEE, AREAERA.

Haitong International Non-Rated Research: Haitong International publishes quantitative, screening or short reports which may rank stocks according to valuation and other metrics or may suggest
prices based on possible valuation multiples. Such rankings or suggested prices do not purport to be stock ratings or target prices or fundamental values and are for information only.
BEERAREEL: AARGRTEARPRARRBANTE A RSAE AR, BRABRIEA (6012010CH) , BRERT LANEND, LATYEAATE ARNFLRE.
ok, BAERLA LB REREATRORAAA, MUAAE RS ERETEANTE ARTATRA TR,

Haitong International Coverage of A-Shares: Haitong International may cover and rate A-Shares that are subject to the Hong Kong Stock Connect scheme with Shanghai and Shenzhen. GUOTAI
HAITONG SECURITIES (601211 CH), the ultimate parent company of HTISG based in Shanghai, covers and publishes research on these same A-Shares for distribution in mainland China. However, the
rating system employed by GTHS differs from that used by HTI and as a result there may be a difference in the HTI and GTHS ratings for the same A-share stocks.

HEE AR 100A B (QL00) #3: HEE R QU00 5 A0 100 LHEAFREARZORRTE ARSI TS S, ILERZRBTATRENFRILE, FLATELE
BEA ARG ThLOME, BERREEH QU0 HRRMEELF.

BB
S



Haitong International Quality 100 A-share (Q100) Index: HTI’s Q100 Index is a quant product that consists of 100 of the highest-quality A-shares under coverage at GTHS in Shanghai. These stocks
are carefully selected through a quality-based screening process in combination with a review of the GTHS A-share team’s bottom-up research. The Q100 constituent companies are reviewed
quarterly.

BRUA) (FIN-ESG) BB BAF FRLH: AR DI (FINESG) HBZH, #40Fml AL HFREAER:

F—% XA (FIN-ESG) 448 & b R THERFHBRARTENS A THAKAND") ATARRBAONELRERR, K5 EAERLR T EUREETRIE, 523
WIS RREAE, FRMBMETMASIHETEN, EAREAETIMIINNE, BEIRARALB T BORE, K03 T EMAASIIHELEBERAAREL
R RS RO AERABERE AR

2k AR RRRE AR ERERRREANAE P, AR AN HARE  F FIREAEE § B2 A0, RSB AEA SR R R ARMA A ASAE L 0404
B, RRARERL APt T 247, T HE & LS KRB E N AR —HIA FRALEHHE. REFTLNE, KRB (PUELAHEST) MIRATERL, TEHL
@i%iﬁﬁafmﬁﬁﬁw

£ REBHBANFA, ANDRERGEARA, RBANGBLBRETER, EAAARNY REERIET G4 RR AT AR E 4, R ARE RS
& &M Bk LB, BRBE. KB AR, 5. Tk A7 BA R, RIE. AR B GARAKEE. B4 ERBRAEHEE, FHNERAERRRILE Z 5
RARKH, B P AR RETE, BRAKETE.

F04 AL FFRAAZ, HARRABRSENHLEIUNE (o CLRREA P 20 (RRRAPRS (AAE) #90) (LRRBALE) %) A47H, NEie
WG AZIIT;, ZRETE RS LRBRARAES RER—RKE, WARLTERAZA L,

SusallWave FIN-ESG Data Service Disclaimer: Please read these terms and conditions below carefully and confirm your agreement and acceptance with these terms before using SusallWave FIN-
ESG Data Service.

1. FIN-ESG Data is produced by SusallWave Digital Technology Co., Ltd. (In short, SusallWave)'s assessment based on legal publicly accessible information. SusallWave shall not be responsible
for any accuracy and completeness of the information. The assessment result is for reference only. It is not for any investment advice for any individual or institution and not for basis of purchasing,
selling or holding any relative financial products. We will not be liable for any direct or indirect loss of any individual or institution as a result of using SusallWave FIN-ESG Data.

2. SusallWave donot consider recipients as customers for receiving these data. When using the data, recipients shall make your own independent judgment according to your practical individual
status. The contents of the data reflect the judgment of us only on the release day. We have right to update and amend the data and release other data that contains inconsistent contents or
different conclusions without notification. Unless expressly stated, the data (e.g., financial performance data) represents past performance only and the past performance cannot be viewed as the
prediction of future return.

3. The copyright of this data belongs to SusallWave, and we reserve all rights in accordance with the law. Without the prior written permission of our company, none of individual or institution
can use these data for any profitable purpose. Besides, none of individual or institution can take actions such as amendment, replication, translation, compilation, re-editing, adaption, deletion,
abbreviation, excerpts, issuance, rent, exhibition, performance, projection, broadcast, information network transmission, shooting, adding icons and instructions. If any loss of SusallWave or any
third-party is caused by those actions, users shall bear the corresponding compensation liability. SusallWave shall not be responsible for any loss.

4. Ifanyterm is not contained in this disclaimer but written in other agreements on our website (e.g. User Registration Protocol of SusallWave Website, User Service (including authentication)

Agreement of SusallWave Website, Privacy Policy of Susallwave Website), it should be executed according to other agreements. If there is any difference between this disclaim and other agreements,
this disclaimer shall be applied.

TEERAN:

FOEEANRRRE: AREDARRREAZAARAZ (“HTISGL") HATHEADERERARA RS (“HTRL) £47, B RRBABEARMREN (F571%) &
AEARDNTED GRIEARBENL) BMER. AR HREE HTISGL 494 % B4 Haitong International (Japan) KK. (“HTUKK") 894080 F A 47, HTUKK At A AX A 44 K
LS i

WEEANRRRE: AREZONFEAR S BIBRATRIEAPATAZ Securities and Exchange Board of India (“SEBI”) % #) Haitong Securities India Private Limited (“HTSIPL”) AT 4.
7, Q455K A% Z BSE Limited (“BSE”) #= National Stock Exchange of India Limited (“NSE”) A& (%4RA TWERXHAT1 ) HFFRARE, HTSIPL T 2016 % 12 A 22 A4KH
FRAFREFEAZAA RS ("HTISG") B—H 2.

FARAREHNEAR AL EALREN, 24T HEEEFEARNA RS R/ZAELEFEAERN LMK R AL EEERAA

AXMA I ERECRAF AR ATERR, 12 HTRL, HTISCL RIEM LR TR E FIEARAARAZ (“HTISC") MAR K LR, TRMA BRI TR TR 7 )
FPRRMRIE, ALK PHANEABEARS O H, A IR, BAF T, AXLHUBAZHER, LHEPRANEMN)ZLRZOHAARZBRFZEGAE, ALHFE/
FERBEAEAEENRTRETRENRAEN, AERRTER, KUFPRADEATRAFITE S, PRELFBAETAKE L PO PR, MILETL
THAMEREARHYA. TEORAHFF—RRRBRNLR, LEHTE), OiOtaRitA TR, A2 EXNRNTRY, BRAREANANRLE. BTEkRE
KM POZDHEAL TR, PR AL RAE D O ESER, SEAMERAFNRGES, BrELA QAN FEERNEATEN A THRE, HIK 2, 2adp
A B LR, WHEARTZAREAAERRTELSTE. ZhTRARLMHAN MR AT LERAEGRE, HISC REEE. B R ARBAM YRR T
f£,

st KX AR TR, HTISG AKMAEIEANE, SATEAR. ESHER, HTRARAEA LZARALH L GEMIEAIITERER KO REAUNRRITER,
HTISG 8945 R, X B Rt LALHTE HIISG M AR P Aund REERIAAAENLARYG D LR DO THPLELAZ HR%, HTISG THE S AL A EERAE LR
—HAETRE, EHTRUEA LS5 R ARKA AT B 57, BRREN,
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35 58 B R P 3 www.equities.htisec.com , % £ $ 4 X8 B AT A8 4 A A% BRI OAZATHZHENALEE.
FEBNMREER & AARLE R LI N EBE FOTFF AL FINRA RATEMBA R LA T4, FERTEE FINRAE X5 ARAHAR B i d il A Eargs
EAR S F 2281 £ANZ A,

IMPORTANT DISCLAIMER

For research reports on non-Indian securities: The research report is issued by Haitong International Research Limited (“HTIRL"), a wholly owned subsidiary of Haitong International Securities Group
Limited (“HTISGL") and a licensed corporation to carry on Type 4 regulated activity (advising on securities) for the purpose of the Securities and Futures Ordinance (Cap. 571) of Hong Kong, with the
assistance of Haitong International (Japan) K.K. (“HTIKK”), a wholly owned subsidiary of HTISGL and which is regulated as an Investment Adviser by the Kanto Finance Bureau of Japan.

For research reports on Indian securities: The research report is issued by Haitong Securities India Private Limited (“HSIPL"), an Indian company and a Securities and Exchange Board of India (“SEBI")
registered Stock Broker, Merchant Banker and Research Analyst that, inter alia, produces and distributes research reports covering listed entities on the BSE Limited (“BSE”) and the National Stock
Exchange of India Limited (“NSE”) (collectively referred to as “Indian Exchanges”). HSIPL was acquired and became part of the Haitong International Securities Group of Companies (“HTISG") on 22
December 2016.

All the research reports are globally branded under the name Haitong International and approved for distribution by Haitong International Securities Company Limited (“HTISCL") and/or any other
members within HTISG in their respective jurisdictions.

The information and opinions contained in this research report have been compiled or arrived at from sources believed to be reliable and in good faith but no representation or warranty, express or
implied, is made by HTIRL, HTISCL, HSIPL, HTIJKK or any other members within HTISG from which this research report may be received, as to their accuracy, completeness or correctness. All opinions
expressed herein are as of the date of this research report and are subject to change without notice. This research report is for information purpose only. Descriptions of any companies or their
securities mentioned herein are not intended to be complete and this research report is not, and should not be construed expressly or impliedly as, an offer to buy or sell securities. The securities
referred to in this research report may not be eligible for purchase or sale in some jurisdictions. If an investment product is denominated in a currency other than an investor's home currency, a
change in exchange rates may adversely affect the investment. Past performance is not necessarily indicative of future results. Certain transactions, including those involving derivatives, give rise to
substantial risk and are not suitable for all investors. You should also bear in mind that recommendations in this research report are not tailor-made for you. The analyst has not taken into account
your unique financial circumstances, such as your financial situation and risk appetite. You must, therefore, analyze and should, where applicable, consult your own legal, tax, accounting, financial
and other professional advisers to evaluate whether the recommendations suits you before investment. Neither HTISG nor any of its directors, employees or agents accepts any liability whatsoever
for any direct or consequential loss arising from any use of the materials contained in this research report.

HTISG and our affiliates, officers, directors, and employees, excluding the analysts responsible for the content of this document, will from time to time have long or short positions in, act as principal
in, and buy or sell, the securities or derivatives, if any, referred to in this research report. Sales, traders, and other professionals of HTISG may provide oral or written market commentary or trading
strategies to the relevant clients and the companies within HTISG that reflect opinions that are contrary to the opinions expressed in this research report. HTISG may make investment decisions that
are inconsistent with the recommendations or views expressed in this research report. HTl is under no obligation to ensure that such other trading decisions, ideas or recommendations are brought
to the attention of any recipient of this research report.

Please refer to HTI's website www.equities.htisec.com for further information on HTI's organizational and administrative arrangements set up for the prevention and avoidance of conflicts of interest
with respect to Research.

Non U.S. Analyst Disclosure: The HTI analyst(s) listed on the cover of this Research is (are) not registered or qualified as a research analyst with FINRA and are not subject to U.S. FINRA Rule 2241
restrictions on communications with companies that are the subject of the Research; public appearances; and trading securities by a research analyst.

MEAMR B e

RETIAAAR, FNEAHDHRARERLHARRE B T EARTET R JEORFAYLRZ LR FRAR 0GB FHEAR.

FREFANALFA: @alﬁmk&%ﬁwmﬂmeUum“iﬁﬂ%ﬁ%,WMLiﬁé%ﬁﬂ?ﬁﬁlﬁﬁﬂ%%% WEEAR ) hHINE) . RS FRHAR
GEARBREH) (FAENF 571 F) (UTRASFO") FREH2ART, EAZHIMNEY, AFLRENREL SFO FIREM FLETA". AFRREAZTIEAR
BRESRRERRHTE. ”Xﬂaﬁ%$ﬂmﬁﬁ¢%ﬁﬁﬁ MERTRE, AFLREGEAAGALRE T A HLAARANETETHRE HTISCLAEAR .

£EATANESLER: AHFLIREE HTIRL, HSIPL 3 HTUKK %5 . Hﬂm,wm,HWKm&&ﬁ#HmG%Ekgﬁﬂ,ﬁ*&%ﬁﬁ%,lkﬁi%ﬁﬁ%%%ﬁ%%ﬁ%ﬁ
ROMARBIENZNH R, ARTREREDRE 193 £ £ BIEAR S E"F 150-6 FNZ NGB LM 1 B 2 2MMZFH 1 (“Major U.S. Institutional Investor” ) e T ALAg#%
F# 1 ("US. Institutional Investors” ) . & EEAMERE S K ATREH, Haitong International Securities (USA) Inc. (“HTIUSA”) BsHRE R AR fr. HIKIARTREN LR
B4, ﬁﬁﬁ%$ﬁnﬁikﬁﬁké#ﬂ&ﬂmkiﬁié@lﬂ%¢ﬁx%,R%kQHﬂmAHﬂmAufmmmmmmﬁmmnm7memNM%%U%,%%uzn
3516052, HTIUSA #f£ £ F U.S. Securities and Exchange Commission ( “SEC”) 2494 4%, 4% Financial Industry Regulatory Authority, Inc. (“FINRA”) #9/% 1. HTIUSA R % %% 35
AHERE, ARATEY QAN BETEAT, KAARRRENETEERNE, FEAREMNFAERE, LTXREL HIPL, HTIRL & HTUKK EH#4 ¥%ﬁﬁiﬁ
AeRIENT S, $ﬂnﬁﬁ¢m%MH9m,mmrkmmk\ﬁﬁmﬁaﬁkﬂ%HMA%ﬁ PHRRAE, BT FINRA % 2241 £AR M5B AR, AMFES
TR WIRIK P HA R %ﬁﬁ%&ﬂu&m$ﬂmﬁi¢ﬁﬁﬁ&ﬁ#%lﬁﬁXﬂ%Awlﬂ (63 ADR) THAE—ZRW, FEELANEATREA IR, IR EEEAN
HR, ARFEBERAIA KRR ENEETRARAL %IAQT EAZFIILRGFAARS ZBR A ARG BT ER, RFRRE ARG LA Bty AT
EFBAXEBIENRTIMENN ﬁxi?ﬁ%ﬁ TRAZFEAIAALRLEAMESINF L EBE A B0, ZERGAGIA @R E:

Haitong International Securities (USA) Inc.

1460 Broadway, Suite 11017

New York, NY 10036

BAARE: +1212-351-6052

DISTRIBUTION AND REGIONAL NOTICES
Except as otherwise indicated below, any Recipient wishing to discuss this research report or effect any transaction in any security discussed in HTI's research should contact the Haitong International
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salesperson in their own country or region.

Notice to Hong Kong investors: The research report is distributed by Haitong International Securities Company Limited (“HTISCL”), which s a licensed corporation to carry on Type 1 regulated activity
(dealing in securities) in Hong Kong. This research report does not constitute a solicitation or an offer of securities or an invitation to the public within the meaning of the SFO. This research report
is only to be circulated to "Professional Investors" as defined in the SFO. This research report has not been reviewed by the Securities and Futures Commission. You should not make investment
decisions solely on the basis of the information contained in this research report. Recipients of this research report are to contact HTISCL salespersons in respect of any matters arising from, or in
connection with, the research report.

Notice to U.S. investors: As described above, this research report was prepared by HTIRL, HSIPL or HTIJKK. Neither HTIRL, HSIPL, HTIJKK, nor any of the non U.S. HTISG affiliates is registered in the
United States and, therefore, is not subject to U.S. rules regarding the preparation of research reports and the independence of research analysts. This research report is provided for distribution to
“major U.S. institutional investors” and “U.S. institutional investors” in reliance on the exemption from registration provided by Rule 15a-6 of the U.S. Securities Exchange Act of 1934, as amended.
When distributing research reports to “U.S. institutional investors,” HTI USA will accept the responsibilities for the content of the reports. Any U.S. recipient of this research report wishing to effect
any transaction to buy or sell securities or related financial instruments based on the information provided in this research report should do so only through Haitong International Securities (USA)
Inc. (“HTI USA”), located at 1460 Broadway, Suite 11017, New York, NY 10036, USA; telephone +1 212-351-6052. HTI USA is a broker-dealer registered in the U.S. with the U.S. Securities and Exchange
Commission (the “SEC”) and a member of the Financial Industry Regulatory Authority, Inc. (“FINRA”). HTI USA is not responsible for the preparation of this research report nor for the analysis
contained therein. Under no circumstances should any U.S. recipient of this research report contact the analyst directly or effect any transaction to buy or sell securities or related financial
instruments directly through HSIPL, HTIRL or HTIKK. The HSIPL, HTIRL or HTIKK analyst(s) whose name appears in this research report is not registered or qualified as a research analyst with FINRA
and, therefore, may not be subject to FINRA Rule 2241 restrictions on communications with a subject company, public appearances and trading securities held by a research analyst account. Investing
inany non-U.S. securities or related financial instruments (including ADRs) discussed in this research report may present certain risks. The securities of non-U.S. issuers may not be registered with,
or be subject to U.S. regulations. Information on such non-U.S. securities or related financial instruments may be limited. Foreign companies may not be subject to audit and reporting standards
and regulatory requirements comparable to those in effect within the U.S. The value of any investment or income from any securities or related financial instruments discussed in this research
report denominated in a currency other than U.S. dollars is subject to exchange rate fluctuations that may have a positive or adverse effect on the value of or income from such securities or related
financial instruments. All inquiries by U.S. recipients should be directed to:

Haitong International Securities (USA) Inc.

1460 Broadway, Suite 11017

New York, NY 10036

Attn: Sales Desk at +1 212-351-6052

PRARLREOEHLER: £ EARLFE (THPE", #ARSAGRE, FOESBHATAR, ANEANFLRREE) RARELER T B R EEARKIIMHAA
RATHA G, FAARBA KRR, AT 0 S THA T l*ﬁ?i}t? BEED ., AIMHETEF MR REANALLE NN, AAREEEAL R L0
AR, EREBERAANIESATLH, BTEAR A RAARBLERAERAZ AN T ETEASETEERA, BRALHOARAET LARM AR,
WEXEEA N BLER: AETEATAFIAARERBEA R ET ISR EFERA B EEANBAZANIANZAEE, KPR IEA RS KM EMEAS
ERAHREBLOA F e KIEARE AR BN B 4712 T b Haitong International Securities (USA) Inc. (“HTIUSA”) T 546, ##ivd) R —RiR4E National Instrument 31-
103 Registration Requirements, Exemptions and Ongoing Registrant Obligations (“NI31-103") ##LE /2] 1 BRZ5H%% 1 (“International Dealer Exemption” ) #X 5%, & FX 4%
B FIRTRREY, £REEPBLAE. EWEX, AFMREETHLTHTRUBEATEAGBRAR S, AAEER. JEIAFAA. m%k%&ﬁmﬁym 2
A B EAMART BINETF ABAEZF A, LT HRGE EIPTRIEANKE, ETERAMRGE R Bk, BREZEMHE, B MK iﬁ/\i’ﬂﬂﬁﬂ AET
National Instrument 45-106 Prospectus Exemptions % 1.1 7 34 Securities Act (Ontario)% 73.3(1) % ATALZ &) T AT K4 1 (“Accredited Investor”) , HAZZRAEAT National
Instrument 31-103 % L1 W ATALE A THHTHEE 1 (“Permitted Investor”) .

FmE A B LR KR IRE D Haitong International Securities (Singapore) Pte Ltd ( “HTISSPL”) F#Anskd&A%. HTISSPL RAFA (M4 FIE) 2001 (“FAN") & XHB A4
RE, 7T (a) fREXTFER, ERETHUNTY, ROFTESADRDIMIARAANE (b) KAARMA RIEA. LHITASAHRGIMTE RS ANFLIAT AL R
& KRLRERRBARE GEARMLED 2001 # 4A FATARMAMATA, FTFEARLRE R LOXEIMANERIA, AFLREOUAALELNTE LS
HTISSPL 3% 4

Haitong International Securities (Singapore) Pte. Ltd

10 Collyer Quay, #19-01 - #19-05 Ocean Financial Centre, Singapore 049315

7 (65) 6713 0473

AARTANRLFR: AALREDEAEMEAA RN AR, §EMKBAFARTERNLRISREFAEML R (REARSBIAELSE (FIEL) ) % 61
(1) %, %17-11 (1) {0t RAnk44) .

%@&Eﬂi&ﬁ%%lﬁ#$lﬁ AREHMEL LRI 8 Haitong International Securities Company Limited BT A&, AL ROAARTAARLBNELEP KA, FAELR
ERREMANETATARBAEELE P, RARLERIMABT 2B E P RFRMARS, Haitong International Securities Company Limited 455 AUt #) 4K H&K
BHEBRAT HREAFLRE PRANFRCLATBRALRL 0.5%, HAREALELREATHAN LLALP LALCETTRAR.

BXABEFA MBS FAR: Haitong International Securities (S|ngapore) Pte Ltd, Haitong International Securities Company Limited #= Haitong International Securities (UK) Limited 45143 # &
KA LEAFRREER S ATRAAASIC) A3 (RRALER) X545 2016/396 FAZERKATINILARHL, AFATLRTARIE 2001 F (A8 %) ERRATARLE P
RELBRANADE REHAARA LABRREHTHER, ASIC HAF & KT EATRERR: www.legislation.gov.au, #i8 B FRZENARIRETINEEEEANL AT, #
FHESEAKATHERGERALES.

WERXZHBHER: AREONFEAR S HFRITRIEANTAZ Securities and Exchange Board of India (“SEBI”) 147 #) Haitong Securities India Private Limited (“HTSIPL” ) Ff
AA, BIEHERK A Z BSE Limited (“BSE”) #= National Stock Exchange of India Limited (“NSE”) (%4kA T PERXHHT 1 ) HARE.

B BERR
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u3t: 1203A, Floor 12A, Tower 24, One World Center

841 Senapati Bapat Marg, Elphinstone Road, Mumbai 400 013, India

CIN U74140MH2011FTC224070

751 491 22 43156800 4 £.:491 22 24216327

AMAbifAANTHEAA: Prasanna Chandwaskar; #7%:+91 22 43156803; % F ¥} 44 : prasanna.chandwaskar@htisec.com
“iEE, SEBIET 4 A NISM I RIRGE F M) R A R A REET R RRIE,

KA BKBEARR, A% ERERAPERERETALHABANA.
WA R B REAR AR RS 2019 %, REFARA

People’s Republic of China (PRC): In the PRC, the research report is directed for the sole use of those who receive the research report in accordance with the applicable PRC laws and regulations.
Further, the information on the research report does not constitute "production and business activities in the PRC" under relevant PRC laws. This research report does not constitute a public offer
of the security, whether by sale or subscription, in the PRC. Further, no legal or natural persons of the PRC may directly or indirectly purchase any of the security or any beneficial interest therein
without obtaining all prior PRC government approvals or licenses that are required, whether statutorily or otherwise. Persons who come into possession of this research are required to observe
these restrictions.

Notice to Canadian Investors: Under no circumstances is this research report to be construed as an offer to sell securities or as a solicitation of an offer to buy securities in any jurisdiction of Canada.
Any offer or sale of the securities described herein in Canada will be made only under an exemption from the requirements to file a prospectus with the relevant Canadian securities regulators and
only by Haitong International Securities (USA) Inc., a dealer relying on the “international dealer exemption” under National Instrument 31-103 Registration Requirements, Exemptions and Ongoing
Registrant Obligations (“NI 31-103") in Alberta, British Columbia, Ontario and Quebec. This research report is not, and under no circumstances should be construed as, a prospectus, an offering
memorandum, an advertisement or a public offering of any securities in Canada. No securities commission or similar regulatory authority in Canada has reviewed or in any way passed upon this
research report, the information contained herein or the merits of the securities described herein and any representation to the contrary is an offence. Upon receipt of this research report, each
Canadian recipient will be deemed to have represented that the investor is an “accredited investor” as such term is defined in section 1.1 of National Instrument 45-106 Prospectus Exemptions or,
in Ontario, in section 73.3(1) of the Securities Act (Ontario), as applicable, and a “permitted client” as such term is defined in section 1.1 of NI 31-103, respectively.

Notice to Singapore investors: This research report is provided in Singapore by or through Haitong International Securities (Singapore) Pte Ltd (“HTISSPL”). HTISSPL is an Exempt Financial Adviser
under the Financial Advisers Act 2001 (“FAA”) to (a) advise on securities, units in a collective investment scheme, exchange-traded derivatives contracts and over-the-counter derivatives contracts
and (b) issue or promulgate research analyses or research reports on securities, exchange-traded derivatives contracts and over-the-counter derivatives contracts. This research report is only provided
to institutional investors, within the meaning of Section 4A of the Securities and Futures Act 2001. Recipients of this research report are to contact HTISSPL via the details below in respect of any
matters arising from, or in connection with, the research report:

Haitong International Securities (Singapore) Pte. Ltd.

10 Collyer Quay, #19-01 - #19-05 Ocean Financial Centre, Singapore 049315

Telephone: (65) 6713 0473

Notice to Japanese investors: This research report is distributed by Haitong International Securities Company Limited and intended to be distributed to Financial Services Providers or Registered
Financial Institutions engaged in investment management (as defined in the Japan Financial Instruments and Exchange Act ("FIEL") Art. 61(1), Order for Enforcement of FIEL Art. 17-11(1), and related
articles).

Notice to UK and European Union investors: This research report is distributed by Haitong International Securities Company Limited. This research is directed at persons having professional
experience in matters relating to investments. Any investment or investment activity to which this research relates is available only to such persons or will be engaged in only with such persons.
Persons who do not have professional experience in matters relating to investments should not rely on this research. Haitong International Securities Company Limited’s affiliates may have a net
long or short financial interest in excess of 0.5% of the total issued share capital of the entities mentioned in this research report. Please be aware that any report in English may have been published
previously in Chinese or another language.

Notice to Australian investors: The research report is distributed in Australia by Haitong International Securities (Singapore) Pte Ltd, Haitong International Securities Company Limited, and Haitong
International Securities (UK) Limited in reliance on ASIC Corporations (Repeal and Transitional) Instrument 2016/396, which exempts those HTISG entities from the requirement to hold an Australian
financial services license under the Corporations Act 2001 in respect of the financial services it provides to wholesale clients in Australia. A copy of the ASIC Class Orders may be obtained at the
following website, www.legislation.gov.au. Financial services provided by Haitong International Securities (Singapore) Pte Ltd, Haitong International Securities Company Limited, and Haitong
International Securities (UK) Limited are regulated under foreign laws and regulatory requirements, which are different from the laws applying in Australia.

Notice to Indian investors: The research report is distributed by Haitong Securities India Private Limited (“HSIPL"), an Indian company and a Securities and Exchange Board of India (“SEBI”) registered
Stock Broker, Merchant Banker and Research Analyst that, inter alia, produces and distributes research reports covering listed entities on the BSE Limited (“BSE”) and the National Stock Exchange of
India Limited (“NSE”) (collectively referred to as “Indian Exchanges”).

Name of the entity: Haitong Securities India Private Limited
SEBI Research Analyst Registration Number: INH000002590
Address : 1203A, Floor 12A, Tower 2A, One World Center
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841 Senapati Bapat Marg, Elphinstone Road, Mumbai 400 013, India

CIN U74140MH2011FTC224070

Ph: +91 22 43156800 Fax:+91 22 24216327

Details of the Compliance Officer and Grievance Officer : Prasanna Chandwaskar : Ph: +91 22 43156803; Email id: prasanna.chandwaskar@htisec.com

“Please note that Registration granted by SEBI and Certification from NISM in no way guarantee performance of the intermediary or provide any assurance of returns to investors”.

This research report is intended for the recipients only and may not be reproduced or redistributed without the written consent of an authorized signatory of HTISG.
Copyright: Haitong International Securities Group Limited 2019. All rights reserved.
http://equities.htisec.com/x/legal.html
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