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HROEFHZGH SR (7T UT—2 32 5)

o 2010 LAPR(CEESE, BEE T LY FOZH ALK EIBSH TLVD,
o IoTOFEI5IEE ZEALES D EF CHLARBAIC ATz,
o 2020EMCOVID-190FEN S, EBFHzshinL. BIELENAF AN ERSE. 202 1FELFEIET 2L F1E

R EF iR LRl HREFHERTLES T R EF AR RiERIE ES T 77
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« 2020 DO FHFE(R a7z R

HROFERT LEE (51 X5l)

(CR3E, BIFELE + 11%pkRER oIz, JOF A TERIFFELVRILTH O VE-RNI—-IREDX (T4

NI ZATA= A= EhEEEN. PC. 7JLvb, iB{SHzs. DCEERITREEBEENRUEL. XBUNMFIRALRI,
o XBUICDWVWTKRERTIHE. Logic ICTHIN. CE5FHRTZEIFEAEEENRL, Logic ASSPIEIntelt*QualcommREDKE RN R,
o HX{EZE(X. NAND. MCU. Discrete. Optical SemiDEF T LAIDS 1 7%1F>T L3,

{F 8% )\ BIHEE)E

800,000 100%
700,000 0%

80%

2

600,000

[ B O N ¥ |
X X %2 X X R

-
2

2015 2016 2017 2018 2019 2020 2021 2022 2023 2024 2025

H DRAM B NAND W Other Memory

W Microcomponent IC W Logic IC o Analog IC

M Discretes W Optical Semiconductor W Sensors & Actuators

70%
500,000 0%
400,000 0%
300,000 0%
0%

200,000
0%
100,000 0%
0 0%

H DRAM
W Microcomponent IC

W Discretes

HFREEETINA B> T T

2015 2016 2017 2018 2019 2020 2021 2022 2023 2024 2025

G HibiEIZE ES T 7

100%
90%
80%
70%
60%
50%
40%
30%
20%
10%

0%

2015 2016 2017 2018 2019 2020 2021 2022 2023 2024 2025

2

2

2

2

2

2

2

2

2

B NAND W Other Memory

W Logic IC o Analog IC

m Americas ® Asia & Oceania (excl. Japan) ®EMEA mJapan

H B : OMDIA

W Optical Semiconductor W Sensors & Actuators

Page 6 © 2021 Omdia

Information Classification: General

DMDIIA



HROFER N EEIE (77U —2 3 25)

o 2020F QR BIRNEEY )T -3 RIICRSE. Computing & Data StoragemiszhtAE<36% THh. PC,
Tablet. DCES @I REN TR THD. RULT. Wireless Communicationsmiiz T, Z55(F. FICANY—RIASTHB.

o DAERFIEIELTIE. BT7IVT—33>HICKREIT D FECHDIN . Industrial Electronics®dLUFAutomotiveDEEZENF 0\,

> o * o > = =
EREEAREZI VT —> 3 5lERE HREEFTITVT—>3 28217 RS4RI ES 17
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H B8 ()

“EYRTE EA—)—5 24

-~/ (TOP15)

o 2020FH BT EX-H—-F>F ) (F, BIECHEIntel N1AITHB. $ELT. Samsung, SK Hynix, Micron, ODXEIAN AN BT S,
VT RERZHUODCTopl0ZAZRR L TS, HR{EEE(E, 111Z(CKioxia. 144Z(CSony. 19fiZ[CRenesaséTop20(C3tENS5>I1>,

2020
Company Name Revenue(MS)

1 Intel (CK) 76,240 m Intel
2 Samsung Electronics (E{EJ) 56,912 ﬂﬁﬂﬁ‘%{*ﬁ#%.tt/l 7@2020 mW Samsung Electronics
3 SKHynix (¥§) 26,522 m SK Hynix
4 Micron Techn0|OgV (Hé) 22,172 B Micron Technology
5 Qualcomm (£) 19,407 = Qualcomm
6 Broadcom Limited (K) 18,040 o
W Broadcom Limited
7 Texas Instruments (GK) 14,142
s W Texas Instruments
8  NVIDIA (CK) 13,035 -
9 Infineon Technologies (J4) 11,215 mnvidie
10 MediaTek AN 11’ 142 H Infineon Technologies
= US472,448M e
11  KIOXIA Corporation (H) 10,758 m MediaTe
12 STMicroelectronics () 10,219 6% m KIOXIA Corporation
13 Advanced Micro Devices (AMD) 9 635 5% B STMicroelectronics
(7K) ’ ‘ o 20, 4% - m Advanced Micro Devices (AMD)
Sony Semiconductor Solutions 3% 3% . . .
14 . 8,710 \ B Sony Semiconductor Solutions
Corporation (H) Corporation
15 NXP (E§) 8,391 mNXP
Others 155,908 m All Others
Total 472,448 HiE88 : OMDIA
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Data Processing Categories Share

« Data Processingiiz(d, 7—9—t>4%—(DC)Y—/{—. PC. 77wk, AN —SEFZIRICL TS, Amiiz(E, TOtyH{EE(Intel/NVIDIA)

HBLUAEIEEE(Samsung/SK Hynix/Micron) ' Ef7ER>TNVS,

2020 Rank Company Name Revenue(MS)

1 Intel (CK) 62,516
2 Samsung Electronics (&&) 24,916
3 SK Hynix (8%) 14,438
4 Micron Technology (K) 11,685
5 NVIDIA (K) 10,844
HiE88 : OMDIA
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Wired Communications Categories Share

« Wired Communicationsmiiz (3. BHRBEA IR TH DI —F—. AAVF. ATTA IR SR T RICLUTWD, Kfilg(d. JOtyHbEE

(Broadcomm/Intel/MediaTek/HiSilicon) M _Ef7&ER>TLS,

2020 Rank Company Name Revenue(M$)

u B W N

Broadcom Limited ()
Intel (CK)

MediaTek (&)

HiSilicon Technologies (H7)

Realtek Semiconductor (&)

6,410
4,497
2,222
1,969
1,694

H B : OMDIA
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Wireless Communications Categories Share

« Wireless Communicationtiiiz (3. ERBE( > IR THd. AN—MIA> . WIiFiBEREFZ W RICLTVD. Ahiz(d. ANRmiZmIFCTE LA
=0\ EE (Samsung/Qualcomm/SK Hynix/Intel/Broadcom)h' L& R>TULVS,

2020 Rank Company Name Revenue(MS)

1 Samsung Electronics (¥%) 26,946
2 Qualcomm (3K) 16,932
3 SK Hynix (%8) 10,022
4 Intel (K) 6,502
5 Broadcom Limited () 6,430

H B : OMDIA
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Consumer Electronics Categories Share

« Consumer Electronicstiiz(d. BEAMIZMEITHEEE THD. TV. BYIZRE. AN—NIAYF. - AFZHRICLTVD AthizE. TV, BYIZKE.
7 — LhigmEFHGREVEREZIERBEL TV 1EE (Samsung/MediaTek/Sony/Texas Instruments/SK HynixZ )M Efi7&R>TUWVS,

2020 Rank Company Name Revenue(MS)

1 Samsung Electronics (8%) 3,012
2 MediaTek (&) 2,306
3 Sony Semiconductor Solutions Corporation (H) 2,193
4 Texas Instruments () 1,802
5 SK Hynix (¥8) 1,537

H B : OMDIA
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Automotive Electronics Categories Share

 Automotiverit5 (&, BBEMIH{ENDNDIETOEFHEERZIRICLU TS (ADAS/EV/HIH/BESE). AmhiZE, BEEmhimnlF CEuRmzR

BLTWSEZE(Infineon/NXP/Renesas/STMicroelectronics/Texas InstrumentsZ)H' _LA1&R>TLV3,

2020 Rank Company Name Revenue(MS)

u A W N B

Infineon Technologies (J£)

NXP (F#)

Renesas Electronics Corporation (H)
STMicroelectronics (3f)

Texas Instruments ()

4,709
3,825
3,172
2,613
2,607

H B : OMDIA
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Industrial Electronics Categories Share

« Industrial Electronicstiiz(d. EFEMKIRTIZEMII THIERNAT. BENVCEEMKER. EEMKER. FTAIBER. CILHIEIREMER. EFRIEERRE
MRS VEEFHEER T T RICLTWS, Aiis(E, 7FOJ &R FR{PE (Texas Instruments/Infineon/Analog Devices)B LU TOyH R GRS
(Intel/STMicroelectronics)h' E{iz&B>TULVB,

2020 Rank Company Name Revenue(MS)

1 Texas Instruments (CK) 5,215
2 Infineon Technologies (%) 3,302
3 Analog Devices (3K) 3,020
4 Intel (3K) 2,329
5 STMicroelectronics () 1,974

H B : OMDIA
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Memory IC Share

e Memory IC(&. DRAM. NANDXEUZHILEUETHIE Tnd . AthizlE. DRAMMiGZEIF(CEVWEmZR  TLS1EZFE(Samsung/SK
Hynix/Micron)BEUNANDTIZEIF(CHEVEBZFF > TUVB TR Z (Samsung/SK Hynix/Micron/KIOXIA/Western Digital ) LI T&H 3.

2020 Rank Company Name Revenue(M$)

1 Samsung Electronics (%) 46,941
2 SK Hynix (§%) 25,854
3 Micron Technology (3K) 22,172
4 KIOXIA Corporation (H) 10,758
5 Western Digital Corporation (K) 8,241

H B : OMDIA
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Microcomponent IC Share
« Microcomponet IC(&. MPUBXUMCUZHFLELUIETIZ Tind. Amizld. MPURISRIFICEVERGEZIF TSR Z(Intel/AMD)H LU MCU
MiZEIF TRV ERZRF O TSR ZEE(NXP/Renesas) ' LI TH B,

2020 Rank Company Name Revenue(MS)

1 Intel (3K) 56,514
2 Advanced Micro Devices (AMD) (3K) 8,510
3 NXP (F) 3,805
4 Renesas Electronics Corporation (H) 3,062
5 Texas Instruments (GK) 2,705

H B : OMDIA
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Logic IC Share

e Logic IC(E. ASSP. ASIC. DSP. FPGARmZzHLEULiiE Thd. Athim(d, @BE4( > ISt himmnF MU RmezFoTLSESE

(Broadcom/Intel/Qulcomm/NVIDIA/MediaTek) ' L7 TH 3.

2020 Rank Company Name Revenue(MS)

1 Broadcom Limited (GK) 14,310
2 Intel (A) 14,302
3 Qualcomm (C£) 13,721
4 NVIDIA (K) 12,972
5 MediaTek (&) 8,267
HEH : OMDIA
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Analog IC Share
« Anaolog IC(ZE. Analog#lfl &G (EBx/EBIE/EREE )2 LEUTIB THd. Atiimd, 7F0J7HHEGEMSEFGEVREZIFO TLSE
Z£ (Texas Instruments/Qualcomm/Analog Devices)H LI T#Hd.

2020 Rank Company Name Revenue(MS)

1 Texas Instruments (GK) 10,110
2 Qualcomm () 5,419
3 Analog Devices (k) 5,322
4 Skyworks Solutions (GK) 3,402
5 STMicroelectronics () 3,259

H B : OMDIA
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Discretes Share
o Discretestiiz(d. NI RY. A4 A—R, HAUZARERFRODEUTETISB THD. Amhimd. /\T—FEKhHigmEIFCRVE REF - TR

(Infineon/ON Semiconductor/Mitsubishi/STMicroelectronics/Toshiba) ' LI TH 3.

2020 Rank Company Name Revenue(MS)

1 Infineon Technologies (J#) 4,434
2 ON Semiconductor (2£) 2,171
3 Mitsubishi Electric (H) 1,373
4 STMicroelectronics (i) 1,335
5 Toshiba (H) 1,135
HiE#8 . OMDIA
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Optical Semiconductor Share
» OpticalfiB(&. ATMILYMIZHZ &G (CCD/CMOS Image sensor/LEDE )zl Ulemiis Thhd. Amiisgld. CMOSA X—St> Y miGE
(FIRRVERZIF O TLDEEE(Sony/Samsung/Omnivision) B LU LEDEIF (S VR GZEFF> TS (ams/Nichia) W LI THD.

2020 Rank Company Name Revenue(MS)

1 Sony Semiconductor Solutions Corporation (H) 8,280
2 Samsung Electronics (&&) 4,100
3 ams (1) 3,286
4 Omnivision (H7) 2,181
5 Nichia (H) 2,099

H B : OMDIA
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Sensors & Actuators Share
« Sensor&Actuatormiiz(d. BT U CRE/EH/IIRE/IEESE)BLU7IF1I-5—-(BRES ) 200 UIEMiE THhd. Azt >
HhigZmElH RV R RZIF O TLSEE (Robert Bosch/Goodix/Infineon/STMicroelectronics/ TDK)W _EAI TH 3.

2020 Rank Company Name Revenue(MS)

1 Robert Bosch () 1,453
2 Goodix Limited () 914
3 Infineon Technologies (J£) 843
4 STMicroelectronics (3i) 637
5 TDK (H) 636

H B : OMDIA
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AR{IPEEDHEEARTE EXA-H—5>F>9 (TOP10)

o 2020FHEIATE EX-H—-5>F (%, BIE(CHiEKioxiah' 1 Thd. L\ T, Sony, Renesas, ROHM, Toshiba&#E. Toshibah'sKioxia®d
DEEHZIN. IEEFEBARDFEARTE £ AP COSHDIRATHD

2020Rank Company Name Revenue(M$)

1 KIOXIA Corporation 10,758
2 Sony Semiconductor Solutions Corporation 8,710
3 Renesas Electronics Corporation 6,712
4 ROHM Semiconductor 2,679
5 Toshiba 2,552
6 Nichia 2,115
7 Mitsubishi Electric 1,678
8 Sanken Electric Company 1,237
9 Fuji Electric 1,086
10 Socionext 842

H B : OMDIA
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fEplEsAE (ST /A Az ERRZNR)

Intel(MPU/Logic/MemoryTitz) : j :NXP(MCU/Logm/AnangI_‘ﬁiﬁ) S
Samsung(Memory/Logic/Opticalfi3%) =~ Analog Devices(Analogrii5) D
SK Hynix(Memorymi5) - NVIDIA(Logicth¥z)
Micron(Memorythiz) - AMD(MPUTIZ) e
Qualcomm(Logic/Analogrilz) STM|croelector|n|cs(I\/ICU/AnaIog/Dlscrete/OptlcaI/Sensorl_‘ﬁi;z)
Broadcom(Logic/Analog/Opticaltii%) = HiSilicon(Logicii¥g) . . . . . . . . .
TI(MPU/Analog/Actuatortitg) . Sony(Opticalfitg). . . . . . . . . . . . . . .

.......

Inflneon(MCU/AnaIog/Dlscrete/Actuatorl_‘ﬁi&z) Reheéaé(I\-/ICiU/:AhaI:og/Dis-créte-l_‘h_‘i%): e

|\/|ed|aTek(Log|c/Ana|og|_'ﬁizm—) .......

© 2021 Omdia OM.-)IA

Page 24



Intel

© 2021 Omdia OM..)IA

Page 25



Summary

o KREDUTANZZ MR ZECHBARA-H—, E(RA70T0yY. FyvTyh, I5vS 1 XB)REDHETRF - RIS - IRFe2 FHIITVS R, ESX
Ald T=H—E2H-BLUPCHIBMIICN(I0TOy B R RHL TS, 1> TG, 1992FNSIRTEICEDE T, FF byTEL TERRUKIT . 45(C
SR OPCIEFCPUM520205FR1E60%1 TV T 7 2R U TLVS . FIFEHLRI(E KEZHFOCHFRS0MEL =&)Y 0—/VLCE SR R 2 ERH

o ITFEDERMRIAIFTHRELTIE. Mobileyett(20164). eASIC(20184F). Barefoot Networks(20194F)(C/23, Intelld. PC/DCrizizEIF(CMPU
ZhCNCBSER R, IRTE. DCThiZEIT TORM RIS Z

Semiconductor Revenue by Application(MUSD) 2020 SEMICONDUCTOR REVENUE SHARE BY
90,000 DEVICE
80,000
70,000 B MemoryIC
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B Microcomponent IC
50,000
[ | General Purpose Logic
40,000
30,000
20,000
10,000
0

| Logic ASSP

B AnalogIC
2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020
B Data Processing Categories B Wired Communications Categories M Wireless Communications Categories
m Consumer Electronics Categories m Automotive Electronics Categories  m Industrial Electronics Categories
Hi88 : OMDIA
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20205 HIFLE8%D5E _Lhk:

~ (US76B$1EZE

o 55t 8 EIFZEENPC/DCiizMEIF(Data Processing Categories) TRIZELEO% Ak RER ST

o BTN —-23a>TRHRENRESNSN. iifE. Data Processing Categories Mz TORRENLLTETLS

Semiconductor Revenue by Application(MUSD)
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B Industrial Electronics Categories

E_'_|=|)

Hx =)

2020 SEMICONDUCTOR REVENUE SHARE BY

APPLICATION

Data Processing Categories

Wired Communications Categories
Wireless Communications Categories
Consumer Electronics Categories
Automotive Electronics Categories

Industrial Electronics Categories

H B : OMDIA
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ik Bl E R A Tld. Asia-Pacificlalf64%z 8 Xz Khis

o HigEIFE E T, Asia & Oceania@IhkE%ZZES|, T, AmericastiizENINTHIN, KERLTULD
o 51&. IDM2.0EEENSFoundrySERERZEM L. Americasthizml 5 _E&EISER

Semiconductor Revenue by Region(MUSD) 2020 SEMICONDUCTORE REVENUE SHARE
90,000 BY REGION
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H B : OMDIA
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Microcomponent IC (FEICMPU)HN75%%Z 58D

o Intel(d. PCHZH LU, DCimzEXAICMPUZERIL. Microcomponent ICEAT5E LS 1766% T 1 fiZ[CDIFTLVS
o SEHFEEITREZ RIADH . XEURIZHIFRARZSD. SamsunglCHEARTE_ B AIZENN S 8E 140D

Semiconductor Revenue by Device(MUSD) 2020 SEMICONDUCTOR REVENUE SHARE BY DEVICE
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H B : OMDIA
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Manufacturing Fab Location

o A2FIUE USAIC2DDEETIZNGD. ZOMIC. PAII2 R ARSI TETIHN'HDSystem LSIZEELTLS

o USA(C(E PVYF ALTUCT7 FA2 AZXSTIUC3TA> . PAILTIRIC254 254K

USA
* Arizona: For System LSI
* Oregon: For System LSI

9ll

* Leixlip: For System LSI

Irland

9

Israel
* Kiryat Gat: For System LSI

i_

H B : OMDIA
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Memorymiz(c DWW T(20205F)

DRAM, SRAM, NAND, NOR, TDMDAIEFE X T, ZDMMD AT
o AEUTISZER(L. 1,258 KNI TNANDEDRAMTO5%LL EZ258TL\D

o 2020%E(Z. COVID-190tFs2£&0 5, DC(Data Center)tiizd LUPCHIZEIINFHRET. BIEELL8% A FELOE
o 2021 (F5GOAIEHIRIZ_EDPIOFATOEIEIFEE(CLDIPCILDCHIZHEEN G BERIMENRIADHD
» Top5(&. Samsung. SK Hynix. Micron . KIOXIA. Western Digital, _££73%t(ZDRAM-NANDEBICEEEL . ANNEFULCNILFFYT THRALTLS

Memory IC Revenue Forecast(MUSD) 2020 MEMORY REVENUE SHARE

250,000

200,000 m Samsung Electronics
’
B SK Hynix

150,000

100,000
50,000 I I

2015 2016 2017 2018 2019 2020 2021 2022 2023 2024

W Micron Technology

W KIOXIA Corporation

W Western Digital Corporation

MW others

o

H B : OMDIA
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DRAMMI#5(C DL T(20204F)

- DRAMMZEMARIE. 652K R,
« Top5(%. Samsung. SK Hynix. Micron. Nanya. Winbond,
o FEED70%350 T —770tYS > I8 20%58H AN N SOEIRBE D EHMEmERO>TVS,

DRAM Revenue Forecast(MUSD) 2020 DRAM REVENUE SHARE
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100,000
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20,000 I
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W Samsung Electronics
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M others

o

(8

. OMDIA
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NANDIHIC DT (20204F)
« NANDMZEAK(E 559EKRL.

« Top5(&. Samsung. KIOXA. Western Digital. Micron. SK Hynix .

« 55 LD55%55NT 570y 2T EF . 30%58N AN N SOARBE D EHTEEBOITVD,

NAND Revenue Forecast(MUSD) 2020 NAND REVENUE SHARE

100,000
90,000

80,000 B Samsung Electronics
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W Micron Technology
B SK Hynix

M others
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Samsung: FEMR5E L 56T KR (20204) 20194FLE + 441K R

FPTU—23 8l o PITUH—33>5
> 2019FE(CHEREIARDFTE L REEITT S A8% EKEN. 7TV — 3> DLk
K(FUFFEHDDTULRLY,

SR— - RN AEVEDILE S SIRBEN N LDS0%E < Zdith, DU
 Wred Communicatons Crgores TTF—At>FvPCaAlF AT ZHRILETDT—F7O0CY S I8N
lc\g\iierelegc mmmmm jcations 450/0ﬁ< %IJ___I&DTB D \ :O):jo)ﬁi¥/\®{iﬁfé%900/out%IE&D_C(/\
" Congsc::esr Electronics Categories 5 °

m Automot ive Electronics Categories ° ﬂﬂﬁﬁgu

® Industrial Electronics Categories > Tj IJ E*iimigktt;__'f_( :5 2 0 1 8ﬂ£ & (g(&\lﬁl L“/ o

> ANR, PCIEHAEZHF LU TEEL TWDIES, FEMRMAISE
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loT Device definition

What is an Internet of Things (loT) Device?
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loT Device Global Shipment Forecast
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loT Device Shipment Forecast
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Commercial and Industrial’s loT Device Shipment Forecast
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Consumre’s loT Device Shipment Forecast
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DC owner Ship building(CH 17 ERDBEEE I (E. 201947T21,085 MW
> 1 77(&. North US(52%). Asia Pacific(26%). EMEA(20%). Latin America(2%)DIKR

11,022MW

North US

7>4 (DC) Dfh

4,248MW

$\<

EMEA

379MW

Canada & Latin America

5,436 MW

Asia Pacific
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. DCRHEFEBEEEE. ENTIYESY
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T-EREHE FUIITSU | HITACH
REALTY SOEI ol
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DELL ewlett FUJITSU HITACHI
Packard
FEARA—T
TOtvH—
\/‘%‘ _
FEIEA—T] SAMSUNG N MICRON

AEU

KIOXIA

WD(Western Digital)
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Server form factor

Single server in an enclosure designed to fit in

data center rack

Source: kintronics.com

* Branded: rack server hardware and pre-
loaded OS software supplied by a single

vendor with warranty and support

*  White Box: rack server hardware with OS
software sold separately and supplied by

different vendors

Open Compute Server

OPEN
ACCEPTED

OPEN

INSPIRED

=

(3
L

h—

Source: Open Compute Project

Servers certified
by OCP as OCP
accepted and OCP

inspired

Blade Server

Contains multiple independent compute nodes in
a single enclosure

* Shared Resource Blade: individual compute
nodes contain CPU and RAM; power supply,
management modules and physical network
interface are shared

Source: PCmag.com

Density Optimized Blade: individual compute
nodes contain CPU, RAM, storage,
management modules and physical network
interface; power supply is shared; compute
nodes are typically 2U x % shelf units

Tower Server

Single server in an enclosure
which is upright and
designed for standalone
deployment; motherboard
typically compliant with ATX
specification

Edge Server

Server with depth of <500mm,
able to withstand short-term
operating temperature
variation of 0-55°C and non-
condensing humidity >85%

Hyper Converged Infrastructure (HCI)
Server including compute, network and
storage, with integrated software stack
providing orchestration and virtualization of
compute, storage and network ‘
supplied by a single vendor with ‘
warranty and support
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Se rver PrOﬂ Ie Based on number of physical central processing unit (CPU) slots, memory capacity in a single cabinet

Entry-level: server with up to 2 CPU sockets and up to 1TB RAM capacity

Mid-level: server with up to 2 CPU sockets and 1TB to 4TB RAM capacity

Large-scale : server with 4 to 12 CPU sockets and up to 12TB RAM capacity

Mainframe: 12-32 CPU sockets; ; includes physical interconnect and hardware controller Mainframe

%

architectures include cluster and massively parallel processing (MPP) ‘

High Performance Compute: 300+ CPU sockets controlled by a single master node;

Large-scale

Mid-level
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M d rkEt Segm e nt Organizations purchasing data center servers

Servers

4

. Service Provider

Provide IT, communications or
physical data center
infrastructure services

T

Cloud

Provide IT and
communications services over
3rd networks; typically, does
not own end user access
networks

Telco

Traditional telecommunication
network providers including
MSOs and mobile carriers

Hyperscale

Operate data centers totaling
to >3 million square feet

Operate data centers totaling
to <3 million square feet
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Server Market Segment Definitions

Hyperscale CSP

Tier 2 CSP

Market segment description

Companies that fall in the segment

Provide IT and communications services over 3rd
party networks.

Operate data centers totaling to >3 million square
feet.

amazon Tencent f#ifl
BT Microsoft 'i J
.... Alibaba Group
Google Bai®5E

Provide IT and communications services over 3rd
party networks.

Operate data centers totaling to <3 million square
feet.

|
&
<

~ |

Ve

HUAWEI Cloud

D
= &3
p.com YAHRO!

Ty Linkedd NETFLIX $3 Dropbox
" ORACLE' | per workday. rackspace Packet

@I

Shnexc oy 2
'\:h_ OVH.com Meituan.com

BXE

EWE

Traditional telecommunication network providers

¥

TATA COMMUNICATIONS

~_..a = ATET e 0‘8‘0 @ NTT

unicomd Bk

Cincinnati Bell
. ) . ) ) v efoni i
including MSOs and mobile carriers. Typically verizon’ gy TN < conuinnc SpYINE TalkTalk é
own the last mile. @ ¥ e . \‘7) & TEBy vodafone
cnika ter Telekom orange’ HUAWEI S.H'S?tﬁ'lﬁm TURKCELL
’ﬁ < : } Hewlett Packard
Bankiné'l'cwr)S BANK HSBC . Manufacturing s‘\ms'-”";Enterprlse
b
Diversified Financial CRED@  Redmayne i oGREENPEACE “ag equitv

Provides products and services to target markets
such as healthcare, education, transportation,
manufacturing, hospitality, defense, retail, etc.
Includes government.

Bentley

Education [.g% ]Lahf'uwsrii%f

Hilton SEA?

Government£3 camden LTI Services. gy cseiman e Fo
FOODCR:/\TIVES
. [INHS| .

Health Services < ; Transportation

R (20 i fe P 'ief*,'::-":,’:" © -mae
Insurance C M UtiIities !

.
G SKY enmenson @ rovzane
Admiral TRAVEL INSURANCE

Sesnl o - NCTE

RetaiWalmart < @ _#5 .,.\5

<F
il oo

(8

. OMDIA

Page 190

Information Classification: General

© 2021 Omdia

DMDIIA



Silicon Analysis

by Co-processor

Servers shipped with general purpose
graphics processing units (GPGPU); does
not include GPUs for video

Servers shipped with field-programmable
gate arrays (FPGAs), includes PCle form
factor with Ethernet ports for FPGA
clustering; excludes 1/0O cards used to
connect servers to an Ethernet network.

Servers shipped with Tensor Processing Unit

Servers shipped with Habana Gaudi, Goya,
Graphcore IPU, AWS Trainium, SambaNova,
other Neural Network Processor (NNP),
Machine Learning Unit (MLU) etc.
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Server Location — Edge and Non Edge

Edge locations are those with maximum 20 milliseconds (ms) round trip time (RTT) to the end user device, machine, or application

e Service provider telco: Telco IT-operated sites including COs

Security and Governance

o Application and Services Marketplace and regional DCs and leased space in colocation provider DCs

A Operations Management « Service provider cloud: CSP IT-operated sites including leased
Software @- Orchestration (control plane)

o space in colocation provider DCs

) o ’C{A e — ) Central DC — Hyperscale: Operates data centers totalling more than 3
S— - \ : — Regional DC 0 —

f] k= °o — ©Jo —i—|_ million square feet

v Ll GW o0 0 o —— 0 o 0 — :—

= PoP > oo —b— °lo o ———. — Tier 2: Operates data centers totalling less than 3 million
a E Branch 0o —|— 0o — p— - .

° — o0 —[[6 — 0 — — square feet
|:| A ® — |
T : = * Enterprise edge: Enterprise-operated sites including branch

TQT offices and regional DCs and leased space in colocation provider

5ms Edge (Far) DCs

F 3

20ms Edge (Near)

¥ 3
v
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Server Market Roadmap

Highly Parallel Compute

Specialized co-processors and multi-processor
systems become the norm

Rise of Co-processors

Use of co-processors for HPC
and Al and ML ramps

Cache-Coherent Interconnects

Multi-chiplet

Processors Spread

Multi-chiplet processors and SoCs
made up of independently
manufactured silicon dies become
more diverse, integrating CPU, co-
processor, and memory ICs

New CPUs will support cache-coherent
interconnects like CXL and it could change the
traditional von Neumann architecture of servers.
PCle 6.0 64GHz ramps

HPC to go Quantum

Quantum computing moves

from labs to limited

commercial deployments for

HPC workloads
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WW DC server compute demand driven by loT, Al and ML

200% P Google Play
J ——Physical Server Shipments (Growth)

150% = Demand for Server Compute
—Smartphone + Tablet
—Smartphone + Tablet + loT

100%

50% | €3E
__.—\
4{-\/>:
0% \/\ — —
2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 2023 2024 2025
Smartphone and tablet Smartphones saturate, loT and connected devices,

-50% deceleration of compute

adoption drives high growth ) Al & ML drive extra pull for
demand and multi-tenancy

Server shipments growth ~ of compute demand but _ ) DC server compute as multi-
continues to drive better

parallels compute demand multi-tenancy means better e tenancy saturates
utilized servers server utilization
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- CCAGR8% Chk I D &I

DCS Hifar(d, 202543
erver ofaf (L., 3
Server shipment forecast Server revenue forecast
25 $140
-
$120 -
20 —
[
- $100 —
£ - E‘ $80 —
@ | ﬂ
c - $60 [
o [ @
& & $40
5
$20
0 $0
CY16 CY17 CY18 CY19 CY20 CY21 CY22 CY23 CY24 CY25 Cvle Cv17 Cyi8 Cy19 Cy20 Cvy21 CYy22 (Y23 CY24  CY25
Historical Forecast Historical Forecast
m Rack m Open compute
m Hyper-converged infrastructure (HCI) Blade : IF-{I?:(er-converged frastructure (HC) u ;232 compute
w Edge server m Tower W Edge server m Tower
Source: Omdia © 2021 0mdia
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© 2021 Omdia -’)M _)IA

Page 195

Information Classification: General



Server revenue up 2% YoY at $21.5 billion

$25,000 DC server equipment revenue by form factor
2Q21 Q/Q Y/Y
($m) (%) (%)
$20,000 Blade $1,996 7% -14%
Density optimized $913 25% -21%
Shared resource $1,084 -5% -8%
E »15,000 Rack $15,507 15% 8%
‘Tg‘ Branded $12,744 11% 4%
§ $10,000 White box 52,763 37% 29%
2 Open compute $2,650 2% -12%
Tower $318 1% 18%
$5,000 Hyper-converged infrastructure (HCI) $908 -5% -5%
Edge server $103
Total $21,482 11% 2%
so Source: Omdia © Omdia 2021
2Q20 1Q21 2Q21
Key takeaways
Historical
« Omdiald. 2QABUNZ(FEHET D EFRALTHED., WEDECAFRIFH
m Rack m Open compute BEZATWLEFEEA.
m Blade m Hyper-converged infrastructure (HCI)
m Tower m Edge server o 21EZEIMFEAD Y — /) \—DEH A& (E. US6,305RJLCLIE, OAR—F&> b1
Source: Omdia ANEBTSAFT—2DA—)\—Ay ROBINCELD, THEA (2H21) (CAEVF
THI6%IENN T D EFEENFKT,
8l . OMDIA
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DC Servermhiz & 1) — R 9 BHyperscale CSP, f =& L L \Telco

Market mix
100% CY20-CY25 CAGR server unit shipments
90% Enterprise 3%
80% Telco 14%
70% Hyperscale CSP 9%
60% Tier 2 CSP 10%
*E 50% Grand total 8%
=
40% Key takeaways
30% _ s
Hyperscale CSP(&. CY25(C(d. &4AMD41% %= HE L.
20% CY1 90)340/0b\55£§0
10% TelcoU—/\—DfEE. Ry MDD —O{RAE{E 56D
0% )Eﬁ:ﬁ (LJ: D 140/0@CAGRTEE§3_5 t%n_.\o
CY19 CY20 Cy21 CY22 Cy23 CY24 CY25 Enterprise@(FDCH —/) \—(ICY25 TERARD27% (13
m Enterprise  mService Provider: Telco  m Hyperscale CSP Tier 2 CSP O, CY19DM %N SR
Source: Omdia © 2021 0mdia
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Arm is set to be mainstream

DC server market units by CPU type

100% -

98%

96%

94%

92%

90%

Units (%)

88%

86% -

84% -

82%

80% -

CY20

I x86

Source: Omdia

B ARM

Cy21

Cy22

m Power

Cy23

SPARC

Cy24

mz

CY25

Other

© 2021 0mdia

Arm-based servers(d, CY25CHAIENIEINRTOY—/\-1Zyv D
14%I(CEETBEFRI(BIEE. 14%). FTUVWEROFEREFTULVArmM
N—ADCPUDZEIRICLH>THEE

x86X— XD — ) \— (kA & L TCY25H — /) \—D86% Tid¥# %
EHTWVET, x86HFTUANTI(E. AMDD T 77 (F20F5E4U4
HAD10.7% 521855 2U0HA(C (E16% (&N,

* Going forward:

- ArmNR—XXDCPUIL IS RAF LsHEK- Amazon
Huawei. Ampere MarvellD'G& L. NVIDIADRYZ A,
&F/Z. Microsoft&ByteDanceBArm CPUD I RS IME(C
EDH#HATND

— Drivers:
ArmY J RO T 77T X5 IaE. AWS, Oracle. Ampere,
NVIDIA. =5(Z(EVMWare, RedHat'REDIT>AF—TS5+4 X
VI RIIT TR —DSERSRERUEZIT TS,

Armh\5. FRI30%DMEEA E & REAO— Ry T DR
ST FIANG oI

REZBDAMIEENYLKR VS X863 DIz

RISC-V/R— ZDCPUNAMDLE R & L TEIEA
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Co-processor servers(d. 20258 (C4.6MTfaI/\

DC server share by co-processor type

100%

90% -

80%

70%

60%

Tesral&Co-processorfiZNS A L. BHHERAIN ——>20FvT
- DIEFFIZRIBTLLD

.« AIEMLZ, SERIHIAENBIEE/ TR T O Y YD
e ZE5|

+ Co-processor D)\ T A —X > AW KIE(CchE

S - Co-processor DAT S 3 U (HERHEIFTTND
s 50% -
5 PCleX - v F %X JzComposalbe computelCL D 5w IRD
40% AYEI—F4>T AL—2 Ry hD—F2J, $L0UT
0% | JOty B —0T—)LERIE) — RICOI—TbTE BTz, B
BOREFEEN M L.
20% -
L0% - RIE(CHEER(IC KD, BEEOTOYv S —ZRE bk TEET
0% - T T
CY20 Cy21 CY22 CY23 CY24 CY25
m No co-processor mFPGA m GPGPU TPU m Other
Source: Omdia © 2021 0mdia
{tHE8 : OMDIA
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Edge Server(d. 20252E(C5.7M(BI[D

o 2025&F(CHEEN3Y—/{-D5.7M (29%) Edge Servert2d
» Telco Edgeld2025FD6%(RiIE]5% )% 5D

e Hyperscale CSP Edgeld. 2025F0D6% (RiIlElEHKR)Z 583

o Tier2 CSP Edgeld. 2025F06%. Enterprise Edgel&
10%¢ EEZEV\(RIEIEER)

e Factors driving our forecast include:

o I0TT/\AADELAEHMEMEL. BIE. FIfH. YR—hk B&
UBSEZMorscELAINOI E1-T1 T E

o ESRRTOTRZREL. FHEINZERKIT DIcdDU7ILIA L
PDATEAIDZIE

o 737K =LA AR / VREREDFFUWHEEBY—EXR,

o Telcold. REE 7 T)T—2aUCx I3 R1I-H—DEK
(ZISZ T BAIAMRZE T BH(C. Ry NI —Iz i bd
FMRAEIELTLK

100%

90%

80%

60%

50%

30%

Share of server units (%)

20%
10%

0%

m Non-Edge

Source: Omdia

: SM)/N\

Servers by location type

70% -

40% |

11111

CY19 CY20

m Enterprise Edge

Cy21 Cy22

m Tier 2 CSP Edge

Cy23 Cy24 CY25

HyperscaleCSP Edge m Telco Edge
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Edge Server(Z. 20258 (C5.7M(BI[E] : 5M)/\

e Telco edge server(&. &Y I\'l-’]#%!%ﬁ%d)ﬁifé‘d e Edge deployed servers by market segment
;\E IEICJ_S/}E*%% FNUSHEUNEMEDORVFTULLWH—EX(CELOT Telco Hyperscale CSP rier 2 CSP Enterprise
100% I

» CSP edge serverOfEDIRENNIC(E. EFARN-Z 90% -
SIDERE FIULWE—ER (I3URS A H-EZELT .
DPC. 75 RARBLUVR) DERNSHEEEN S, 80% -

70% -

o Enterpriseld. LA7>>—(CBURRD -0 RDIZHD 60% -

Ty>IVE1-T12 )% —BEALTIKEHD
(NVRTTELUOEER7 I T—23>)

A YA RDT=55E. 7-9HB. BLUDH. BLUNM

FElENEE,

ZDY—-N\-ZITyJ(CFITI DIEEDHEESID1D(E. R

N—NESEDILKREIOTT NA ZADFERTY, 20% -

50% -

Units (%)

40% -

30% -

10% -

o AN—NZ21T79F v T DILKRETIOTTINA ZADIERICL o

D, TREFLDZADY -\ -2 TYI(TBENT DL T °
WEX9

CY20 CY25 CY20 CY25 CY20 CY25 CY20 CY25

m Non-Edge m Edge m Non-Edge Edge mNon-Edge m Edge = Non-Edge mEdge

Source: Omdia
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DC Storage Definitions

What is a Storage System Unit?

* DC Storage: External to the server dedicated data storing equipment, does not include
Internal to Server Storage and servers in-use for storage.

* Array (Disk Array): hardware element set and software that contains a large group of disk
drives (HDDs & SDDs). It may contain several disk drive trays and has an architecture which
improves speed and increases data protection. The system is run via a storage controller,
which coordinates storing activity within the unit.

— Large group of drives, either HDD, SSD or both

— May contain several disk drive trays, up to 1,500 drives / array for large systems
— Array system version is run via a storage controller (SC) or Storage CPU

— Array controller contains software, which coordinates data storing activity

e Expansion (JBOD & JBOF): a hardware element that contains a large group of drives
(HDDs) & SDDs). Does not contain multiple drive trays or rack enclosures, nor a storage
controller, though it may include an enclosure management processor.

=2 24 Drive
90 Drive JBOD Netapp
__ JBOD
SuperMicro
HEE : OMDIA
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DC Storage Taxonomy

Array (Data manipulation CPU and memory (virtualized))

Capacity-optimized (All HDD)

All flash performance (All SSD — SAS/SATA

Performance-optimized (All SSD — NVMe)

Hybrid performance (Large & Med-scale Mixed SSD & HDD (commonly 1/3 SSD))
Cost-optimized (Small-scale, Mixed SSD & HDD (commonly 1/4 SSD))

Expansion (No data manipulation CPU and memory)
JBOD (SAS/SATA connected, mixed HDD and SSD, but mostly HDD)
JBOF NVMe (PCI/NVMe connected, all SSD)
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Core DC Storage taxonomy by media used

Capacity-optimized
(All HDD)

Platter
Spindle

R/W Head
Actuator Arm

Actuator Axis

Actuator

HDD

3.5” Nearline
2.5” Performance
(2.5” ramping down)

All Flash performance
(All SSD — SAS/SATA)

2.5

{1111} I
1111

AT
® i)

Printed Circuit Board (PCB)

DRAM cache
(not available on all SSDs)

NAND Flash chip
or silicon wafer

(software programmed
into read-only memory)

Performance-optimized
(All SSD — NVMe)

JBOF (NVMe)

(All SSD — NVMe)

NVMe Form Factor

u.2 B mJ
(7. Smm#15 Omm) 4 :

e

kTﬂ
EDSFF N 2 °1
i E1.S ["" NF1 | NF1 {w
(without carner) O °~J (without carmier) I o . o.l

| - " : — 4
EDSFF E1.L K‘”
Long

3
i
g
3
LI
-y

PCl connected NVME
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Storage market undergoing restructuring
o SH1MMHHAGEE. ZENICRGIBVLFEATHD, AN —J(FFRIZEBU TIEEINDETFE., BIFLE T 1Q20LLEET2DNEELL VAT

600,000 COVID-19 moving Move to distributed units;

Capacity absorption

online tailwind to pause & broad enterpn.sr.: arm.z'r CcSP
market participation
Hyperscale CSPs populate CSP and telco growth further COVID-19
500,000 newly-built DCs, impacts
strong enterprise
market contributions E g
400,000 g

300,000
200,000
100,000

1Q19 2Q19 3Q19 4019 1020 2020 3Q20 4020 1021 2021 3Q21 4021

18% 2

Storage units

w
>
c
c 3
2
0 0
T o
w-!
> 8
20
€ m
(7 P |
> o
g:
c
gt =
m.:
& 35
= o
L)
T o
L?
c 9
L
S E

o

m Array by Type M Server Expansion

'," Growth compared to the same quarterin the prioryear.
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Storage market Forecast by Type

o ARL=MI5(E NI ISIEIMNSBEMEZRRISREZED, 518 LOLERTI A MORENIRIAFNFT,

o FEALDFRUVArrayH’NVMe R4 T TU)-ZENTVZ1zth. NVMenR—2DA M~ (NTA-YD AR ESLUIBOF (NVMe) (F51EEEL TV

9
Flervenue forecast Shipment forecast
4.0
14,000 . 3.41Munit
US118.5B% '
120,000
3.0
100,000 55
80,000 I-H]Q] o 1.87Munit
US60.4BS
60,000 1.5
40,000 1.0
20,000 0.5
0.0
0.0 Cy19 CY20 Cy21 CY22 Cy23 Cy24 CY25
Cy19 CY20 Cy21 CY22 Cy23 Cy24 CY25
m JBOD W Performance-Optimized W Hybrid Performance = JBOD m Performance-Optimized ~ m Hybrid Performance
B Capacity-Optimized MW Cost-Optimized m JBOF (NVMe) B Capacity-Optimized B Cost-Optimized H JBOF (NVMe)
Source: Omdia © 2021 Omdia Source: Omdia © 2021 Omdia
HiE8 : OMDIA
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Cloud SP shifts spend towards storage

Revenue (%)

Traditional Storage by Market Share

100% -
90% -
80% -
70% -
60% -
90% -
40% -
30% -
20% -
10% -

0% | | | .

CY20-CY25

Traditional Storage CAGR
Cloud SP 19%
Enterprise 11%
Comm SP 23%
Grand total (all external storage) 15.3%

Key takeaways
e Cloud SP W& AN 17%ZIER

e — CSP5E E>17(d. 20204 (CEnterpriseziB A I

CY19 CY20 CY21 CY22 CY23 CY24 CY25 - \
. Ps (F. B\ CAGRELEZEIFB TS
M Cloud SP M Enterprise W Comm SP Comm SPs (&, SULCAGREREERIFE TLD
© 2021 Omdia
Hi88 : OMDIA
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End of year market share dashboard

External to server storage revenue market share

1Q20 Dell EMC 1Q21 Dell EMC

18% 199

NetApp Netipp

HPE
4%

Hitachi

Hitachi 4%
4%

All others All others
21% 22%

White Box
Vendors
A7%

White Box
Vendors
47%

Dell EMC picks up a percentage point in DC storage revenue share
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Cloud Service’s Category definitions

* We have been researching the off-premises cloud service market in depth for several years and have found that though the market has
achieved a degree of maturity, it still lacks a commonly accepted set of cloud service definitions. We believe that the best way to define
the off-premises cloud service market is to categorize cloud services based on the layers of the application stack and the division of
responsibilities between the subscriber and the cloud service provider (CSP) for delivering applications to users, as shown in Exhibit 1.
For this report, we define off-premises cloud services as follows:

* Infrastructure as a service (laaS) includes DC facilities, servers, network, storage, database, network (layer 4) applications, and
management; does not include CaaS

* Cloud as a service (CaaS) provides an application execution environment; includes servers, network, storage, management, and DC
orchestration software (cloud OS); purchased as a bundle and priced based upon usage

e Platform as a service (PaaS) provides an application development and execution environment; includes application run-time and
middleware (web servers, database management systems), servers, network, storage, management, and DC orchestration software
(cloud OS); purchased as a bundle and priced based upon usage

* Colocation services provide connectivity and DC building space to house IT equipment
- Physical Facility: Provides environmentally controlled physical space; includes fire protection, electrical, cooling, and physical security

- Interconnect: Network capacity provided to connect IT equipment to external networks, carriers, ISPs, and cloud providers
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Software as a service (SaaS) provides a complete application with a pay-per-use pricing model; includes applications such as customer
relationship management (CRM), enterprise resource planning (ERP), collaboration, security, management, virtual desktop, and business
analytics

Collaboration: Tools such as email, SharePoint, conferencing (video, voice, and web), team collaboration, UCaas, etc.

Security: Includes managed firewalls, web application firewalls, content security, IDS/IPS, DDoS mitigation, and advanced threat prevention
Virtual desktop: Provides a remote desktop interface to a virtual desktop environment running on a remote server

Business analytics: Includes customer analytics, financial analytics, risk analysis

SaaS other: Includes customer relationship management, enterprise resource planning, and network management
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Cloud Service’s Category definitions(3)

Off-premises cloud service and colocation service definition
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Another complication with quantification of the off-premises cloud service market comes from the architecture used to deliver these
cloud services, which is often also used to categorize cloud services. We prefer to keep the categorization of cloud services (laaS, Caas,
PaaS, and SaaS) separate from the architecture used to provide the application to users. We define 4 different off-premises cloud service
architectures:

Public cloud: |1aaS, CaaS, PaaS, and SaaS delivered by a service provider using shared infrastructure

Off-premises private cloud: laaS, Caa$, PaaS, and SaaS delivered by a service provider using non-shared infrastructure

On-premises private cloud: 1aaS, CaaS, PaaS, and SaaS provided by the enterprise using their own infrastructure

Hybrid cloud: IaaS, Caa$, PaaS, and SaaS delivered by a service provider from an off-premises public cloud in conjunction with applications served from
the enterprise’s on-premises private cloud

Off-premises hybrid cloud: |aaS, Caa$, PaaS, and SaaS delivered by a service provider from an off-premises public cloud in conjunction with applications

served from the enterprise’s off-premises private cloud C ol e e

With these definitions for off-premises cloud services and cloud service

delivery architectures, we can now track market size,

On-Premises Off-Premises

provide accurate forecasts, and estimate CSP market share. :
8l . OMDIA
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Cloud Service Market Share Dashboard
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