
!!"!!

!

#$

"

%

# $%&

!

'( )*+

!

,( -./

!"#$

01

!"

!

234 56 789

!"#$%&'( )*+,-./012345

+67(89:;<=7>?+@ A !! B " CDEFG

HIFJKLMNOPQRDSTUVWXYZ"[\

O]^_`abcdDefghA iN

jklmnopGHq,-.rGGHD EFG

HstuvwxA DyzI{|}~GH+���OD

�����XYZ���ST+klmnopGH��

�� #$ ��)�D n������'��8)��

����� ,-.rG�H� \W¡F¢£ ¤¥¦

¡£§¨F¢©��Q !$ +,-.rª«0N

!"#$ %&'(

!

)

"

*+,

¬­O®DI,-./0DEFGH¯°:�,x

n�+s±²³´ µµµSTo¶· %$$& 'D· %$'(

'�¸,-.rªGH/0D¹º )$ 'DST»¼I

½¾klmnopGH�

¿ÀODEFGHÁ2ÂÃÄÅÆ+,-.ÇÈD

jÉÊËÌqÍÎ�ÏDST1ÐÑ/�ÒÓD¬ÔÕ

ÖÕ×�

!*+, 'DØÙÚ�Û�ÜÝ}~+XYZ�Þß

0Dà¹»áâ�\,-./0DãäI�Ûå£¡æ

çèST©éêëìí� îï (- '+shA xDð·

»ñòºDóô.}*õDö÷ø��ST�

%$$& 'D »ùÄúìûGH}~�'+üÄÉ

ýDþ�J¶\EFGH� I0*Á2Äÿ+!"äD

XYZ· %$), '#$% ST�

&'»(Ø0ÉÊ¯°2Â)'+*+Dg,5

-.=/Â01´ D 23ãI®¯45+klmno

pGH/0�678� 9¹DXYZ:;�g<J0=

2>?�ü@DABCD»EFüG`H5+IJDK

LMoü@!N� ´

½¾klmnopGH+?OëD EFGHPQ

6Ôn,-.É+ìRØ0STVU+� gklmn

opGHÝ,-.klopI¢VOìR�W� ´ X

YZ��DXb1:Ç·klmnopYZ£kl[.

\]ÞZ^£_`6a�ÜÝ}~¢V£Ú0{|bc

}¢V$d~���

à¹D EFGH»eIÍÎOfg,-.rªG

HD»h¤?klmnopGH$~iDjk\ )$ '

+gl¾m´ �

-./0 12345678

fn��O+opqrD ¢Vns+XYZt:

uv�w�IxyzZ+�{DXYZ|:»Óx}\

ST+¢VÙ½S���Ï� XYZàsIFÙO~

�=�D����½YÉ��\�IØ�D��OlG

�£�\�6£kr.��6�Sà�rG�H©�I

¿��pØ��

EFGHI��ÉÊ£ËÌd~O�'=��¾�

ï'$D ST¤?�¶����ÜÏS�Ú���-

©�$D��\��ìûÉÊ�XYZ ¡D¢$DST

£¤�fg��D¥DÁ2o¦�0ô§+¢VÉÊ�

JQDEFGHþ2 ,) I½YØ�£(& I¿��

pØ�Bn ( ¨Ü©6ª«¬���%$)+ ' )) BDS

T­®�g}~0¯I°¸±²«0.%$)* '³%$%)

'/´ D%-%! ' !! BDSTo�¤?Ú0S´µb¶·

¸+¹ºù}~0¯I°¸«0�

IÙ½%»z+�{D EFGHI¼0bO½%

L\~¾D Y@¿ÀklmnopGHÁi+,-.

0ÂDjðÃ�2\à�~i+|¾� %-!* 'DST,

-.rG�Hn�Û+Ä Å *&! ÆÇD Èq %-%!

'D&�vÉ]o\ !0(, ÊÇ�

ËíÌ-DÍ·NÎ� XYZ¬±DI %-!* 'B

QDST=ÅT\�ÏPÐjÑÚ�DÒIÓÔÕÏ#

Ö¯ÌQDMo\»×Ø+¢VÙ\£¢V§^£'�

Ú�+ÛW\ODÊ2|¾;"£ÜÝ@Î,-.rª

GHÞ½6ßDj3��àH5+0á�

9:;<

!

=>?@ABCD

"

uâDEFGHãÄyæI=äå�Dt�0Âæ

$+Ä çIè%DÈXb+éêàëìí\��î�

j %-!* 'ï %-%! 'n %-%% 'O,'D EFG

H+,-.rG�HãÄðàÃ~ñòD jóô+

!!0!-1Dquâõ�ö+ 2+0!&1�klmnopGH

+ãÄðà÷jøùú+ ++0!"1 D Ã~#ûï

,!0&%1�

vÉ]ü+ýäD :EFGH+,-.0Â�Ï

þ½ÿ!�gâä%&'D)*+,-./01234

5+67D89;<=7Õ?&�PÐ6ß� ´ fn®

5rª�H+YÈDXYZ¬±�»�­D)*Û2o

@"#D��rª/01I$ë)%&�'»�­D@

Îrª�H+(�úC)*+D PÐoWúS,ºÌ

�=-3.�¹õD¢V/0æ$+1ÏPÐ,º2=

345�

XYZ�{¬±D klmnopGH+6�7ì

8 (-1DG9½HLDÕ:STæ$;<+Ô<\DE

FGH¢$=£=äÑ6>I0Â+)ÀPÐ�

9·05?@+,-./0ABR#ûD XYZ

¬±D&CD@Î,-.�H/0¿EF�L»èW�

»�­D�|WGòHIDGò¡æ�ÏL»èWDà

JK©1I!LFü��ñD j3M�,-.�Hn

N�'»�­DOQ@Î,-.�H+ðàÒPQDÒ

2P�oW,º�

ÕR¢$D EFGHI,-.rªGHOS¶

gTUÌV´ �XYZ ¡DIøkopODST£¼­

C@+ 3456 S 768696 WXD�tïº'+{

ºDYZ[\rGSK\rG��j½n$�IÔ2+

]kop�à�rG�H0ÂOD ��»~å�)*

PÐ^_Dw$��PÐ�

!

56 :; <=>

§`a¡ '' B 2 CbcdD ef�g

B :$0+( ÊÇÔ<hiST�^D j3B

:;0$+1+��àëo�STc��fDje

¡æc�2kléST£m0n]P)üo

o�§`a¡�+¿cÉ�

O]^_`abcdpqD ¤?@rÙ

sDef� 8<=9 0Â£¿Ô9�0t¸*

ur+�vD�{��t�«0Def�£�

§`a¡wÁ|5+½6�-D �§`a¡

4ºx <=9 hy��wÁz{+n]��

EFGHIJKKF

|}¡D)) B ( CD ef�Ý§`a¡

~�\��u«³�+hi���Def�g

B :$0+( ÊÇÔ<hi§`a¡@r$�<

9�½/+ ;0": Ê��^D½/��� &02$

Ç > ��½/MoäDef�£�2§`a¡

:;0$+1+�^Do�c��f�

ef�:,-.+±�����án�

������J�p«0D:$:) '�'¿Ô

ãÄ� :)*;0)$ ÊÇ£ ¿Ô���� :&+0;)

ÊÇD,-.+±�á�����ÆD{|Ó

6�Z+±�£�K¡�+±�£�a@¡�

+±�£+±�+±�£¡�+±�©���

\���ÏPð7¤�;���¹»�

'|}¡Dï'$Def�I+±�«0

Â������ <?9 ����"b£%»�

� 4<=9 ¢V|¾wòD d~ 8@A@>8@BCDE

<=9 ��(�

g��O# «0D ¡�I�0d¢£¢

$�Ï�­ìR£v�´¤¥¦§Éý$ab

��D Ç·ef�8<=90Â½6+�.Í

Î¨©Dô?§½çèª§`a¡Ôº"c�

�f«£ef�+�¼D¤?$�<9�½/

�¬+�$D¿Ôef�9§`a¡+c��

I"[abcd{D§¿c�ª§`a

¡Ô¼"c��f«¤¥­lÉ¬±D¢$D

§¿c�=£��§`a¡+(��fD®

v¯�ef�Dþ���§`a¡T�T°�

�):§`a¡£In]±�Fü 8@BCDE

<=9 Z[}~SrGªÚÇ�IJD¢$§

¿c�£½²In]+üW"#D ³�n]

´FIJµ���£¶C��·m�¸�

§`a¡Ô¹X��fD¹º· F9G »

#+ HIJEKLCIE<@M@NIO ½¼O½¾D Ýe

f�~Ö\��^¬¿�zZ���Dg£À

�2+§`a¡�¶�^ &2+)0" Æ�+¬

¿�£w��nÀ�º��D=ÕÁ��oÂ

:ef�/ÃnzZ�|¹Def�£c}§

`a¡ :202$1+¬¿��

LMNO P-QR

!"#$

|}¡D§`a¡¹r´üëD)"0& ÊÇ

£F$ 8@BCDE<=9 Z[}~SrGªÚÇ

�IJD' ;0;; ÊÇ�·ÄP\�ü<�

���p+±¢VD8@A@>8@BCDE<=9

Ã�o�ýa£ +±��+(�¢V½6�

$DI7�Å£ÆÇ£¼ÐBn¡ÈÉ©¼�

+±PÐÊ$Þ½� Ã| 3CIAOPDCBI ·ªD

8@A@>8@BCDE<=9 +±Ë�'·vèW7�

)+1D:$;$ '��·Ü8 )++2 ÊÇ�8<=9

ýaË�D'·vèW7ì8 (:1D:$;$ '

PÐ��·Ü8 ):)+ ÊÇ�

9 8@A@>8@BCDE<=9 PÐQA+þ�

·mD:ef�S§`a¡v�+ÇÌ�

ef�}¡D¹rÝ§`a¡+v�D»

:L»°b 8<=9 0ÂÕ��WX"#DÍ

¿.wòef���WX��� X:L»Ä

P <=9 hy¥Î¢VD �ÏM� 8<=9 ¢

V.×� º:�v�0t¸*urD d¤Ð

Ñ£õÒ£hy£rG£Ë���0td¢�Ó

:Ô�ST�Ï��J�g�³Õ´ �

§`a¡¤¥­lÉ��D ¢$º�'

*D I8@A@>8@BCDE<=9©�p+±��DS

T£(×F £��J�£¿Ô�ãD¤?Ö 

ef�8<=9�0³Õ.½²(���Do

���¹»×ËØûÙÚ�M+�¾ÁË¼�

!

56 7?@

gÛÓ´ ï 2 'äDÜÝwÞ�áÜÝ�

^S�|WGòßáàJK+gÞC´ £%

»à�Ô¿�

ÜÝ�^ )) B ; CI"[6�áÙ{

 ¡\â]ÜÝàJKüWj½2kST

ª#ÑgÜÝàJK´ «ÞÜIJó��6�

ST¬±D àJKIÜÝëÚÇ��/ëÚ

�6µ�DS³�nv�ãäÞ��D.å9

ëÚ?Oë1I+æç�/"bSMè�

gëÚ³�ñ���� 2$$ é > 'D�

�S8q¡ê\ëg� ´ 2"ïÜÝàJK

ÉýìíO]^_`abD îÂëÚ³�µ

��/Dt�g�á´ d¢+ ; Æé > '¡ê

\ãäÞIJ2ï%»���

ST

%

U VWXYZ[\]^_`

ÜÝ�^SàJK+v��ðñq 2

'Q� ÜÝ�^I :$)2 ' )$ B :) Cb

SìÑDSTÝàJK£ÄòPó�oFü

2kSTgþ�Fü�¶o¶�STÜÝ

àJKDg�Ï ; Æé > 'ãäÞIJ� À

ëD ÜÝ�^ £ àJK��àëQ)�

(*0&1£(*1�

I}¡v�ô$äD ÜÝàJKI:$)"

')BMoÚ¼]õD 3äÜÝ�^}¡;Æ

é>'ãäÞIJgF ü<��(+0(*ÊÇ�

ab]ôqDö{DàJKÑDSTIÜ

ÝwÞ��÷}H¢VO��(�øùD

÷ú\jÜÝûüëwÞ+Þ��÷+}

H¢VD >FÙøù:ÜÝ¼0bwÞ+

¥Î�

E3D ýIPÐh�ÜÝ�^SàJK

+v�£�Þþj½ÿ¶�ë!{D ÜÝà

JKIJîäìøEgÕ"´ \Q�~¾�

gO{+��æç:ÜÝ�^[<º#

IJ$N­%ù�(�&'D (%Ov�¡

�IwÞ¢V+Ú)xñOnÔ\»EQ

*� ´ 9·IJ¢|n{k�D2¦qÜÝ�

^Éý$ab ¡\YÈ�

+EIJQm��=n·mDÈîÂÜ

Ý�^ù�(�ä,·OP£ãäÞ-.Þ

½$èWDÜÝàJKIJÃ~/#g%»

Î´ � I¢V�­D|ÜÝ�^¹Q}¡Dë

ÚG�Ã�àJKSTà2+ÜÝwÞ¢

VD¤¥ëÚ0àJKST�-IÜÝëÚ

Ç��/�

XYabcd

!

(efg

"

ï'$D [�|W¡�Gò-.M

�DÞÜ��-.�q�1wò� »{ºD

ÞüW+gX2´ þ½�3DIg2Þ´ /

¨#+ýA#D# �¾¡êS�òå¼

44¤?Äi£v�©�$£JafgO

 Þþ�

���¾¡êS�|WGò/0�ã

b+àJK2:!LÁ5O +�zb�6

\ 2 'QÝÜÝ�^8ov�õDST½I

=�gDþ´ D78âd9ÜÝ£:7;<n

{�Þþ©|®qàJKsÈ�

�\=üWûï»×D àJKÒ¤?F

üÏå©�$MïÝO x=� Bâ]àJ

KÞ¡ê2kSTª#Ñgâ]àJK´ «�

ë D j :$)2 '+»y,�quâ'�

:(G5 �¾¡êDÁ2ï :$$$$ ��Ú+â

]àJKSo�7>?@Ú0Aó�+Þ¡

«0�

gOôàJKBCIâ]ÏåD P�»

¶QYÈý:®ëâ]+ÜÝüW� ´ 2"

ïâ]àJKÉýìíabD 9·# «0

3-D=O üWï;<:(5=?+V§�

R#îÂÜÝàJKëÚ��¤?§

^DÇ·9O üW+Dú|¾Dâäâ]à

JKECF(�YGlÁ:3g½H´ �

gR#¢VÚ)xñS=1I�æçD

I#+ý:¡�ÜJ{ºj6Û.Ú�

\� ´ 9·ëÚIJ+ó��6D2"ïÜÝ

àJKÉýÑD ä�v��£�¼IJ+¿

KÛ.orDKL±¿IJÏ�V;�

ABCDEF GHIJK

!

LM

"

NOPQ

EFGh

&'

ijklmnop

!

qr*s

"

NO]tuQR

!"#$

!"#$%&'(

RSTU

VWXYZ[\]^

mnovKwxyz

-./ _`

!

56 abc

?LD »9�òIOPQ�óôOM

r+NOªÚ� uâD;$$ rPQNOÚ§

I»QR*SÕ�gMo�

g©¾:vÉë)Ï�+(�ÑTD@

U�7|%¥]Ü©��+¢VJ�Ý�

0VÇD|��·¢$½6+¥ÎxW� ´

I :$:: X5Ü©�7OD ÑY´µUV

W£ Ý?Z:[\´µF¢2kléST

UVW]�^$O]^_`ab¬±�

:$:: X5Ü©�7· )) B ( C£& C

IÝ?W_`jD�7BgÜ©Æ�aZ�

¢$bccÜ©�0�dO´ ��çDvÉë

)o�¸*eç�

�7½d+ �ã�Ü©�0½6fg

hª:$:: '«�·ÜDgiÓ�´ mºDã�

Ü©�0'çè»£"ï )$1Dq :$:& '

¼"�0��2ïj ;0& ÆÊÇ�

({|}~�7���

|��Dg=QRSTDU´ :kÏj\Ü©

6ú|+¯�� l���Om�ÉmnM

o»rÜ©D >?oÊÊrj\Ü©6Å

- ) ný|Mo+Ü©D ��OA2É�

¾O # '�{ºÊ|Mo�

ë)ÚOÉÉý£ Z:¿§ÅÞVo

�7�épqrh�D ©¾Sôo���

ÍÎWX+��×Ds79©¾+-.t$

t�£t$tJu� ï'$DvwFÞÜ©S

�p{|Ü©ÖvD=äxyìú|Ü©+

����

pqrh�Dìú|Ü©z�J�-�

¤�£Ø�¤�vD{BØ����gu¹Dì

ú|Ü©ÕB�=����/Ö}D ¤�

?VW S|�%»�}�ÖvD£o�¢$j

©½6+�4Õ� ´

ë)¡æ´µ�0çèUVWö~h

�D­$¢$D���´�0£�´.×+

gó�S�v´ ¿���IÜ©�0£Ü©

.×O�

|��Dë)¡æ´µ�0çè;?Â

Ü©�0ttW+éÂD�¾d~ço¡x

��0.×� ö~¬±D£PQ½²«0J

��.��D���ÞÙ���Í$Ddù

��£/0£��©��D�¾�Ï�+Ü©

�0.×�

ÑY´µ�t�£jT{�t����

I�7gÉÚ{|Ýã�Ü©´ ØÐ^�O

��ç��{¬±DÑY´µSjT{�£

B gjWT�J�Ù�É´ �Mo¶�£

6D �ÓZ:¿§Ån��%L��

4UIAXRCMDAY ÝÉÚ{|¢VÖvDþÏ

��Æ�{�{0Ã¢VD�vÉô��~

����

I@r�7OD j_`vÉbìû}

~�0Ç�IJ£ ë)�¤ë?Ù�ÉI

J£W_�F{|}~�0�v.IJ£v

|ë*��t¶IJ£ ¡æÇ�«ÁËt

��Së¶{|�«J�ë*IJ£ {|

Øûn_`® ³�ñÏ�IJ£ �v|

ë*Ï�IJ£ ã�¡|¢l³�ñÏ�

IJ© + ��0IJo£~�D Fü_8

(+*0( ÊÇ�

�{DZ:¿§ÅÝ§�£ef£ë�(

F£¤Ï(Ú£ÑY´µ© !& �«0~Ö\

ÍÎv����

�l��������

!

�

"

I %-%% X5Ü©�7+o¸6±�D

»RïLDJÌAn:A¥¦+hy£¦§

x�×w£ [\BnWr+Ü©6�6©D

¨¨+gà�J�´ �

g89=Å�d~�«ÑT£ ¢VÑ

TD |�³�¤¥©¾I|/|0+Ë�

ÝJ�DQ#¿ÔÆ�©Õª©« � ´ ]�

^¬±�

Ç·[\S¬­D ÑY´µ�n\à

�Ü©�M g®¯´ D �{d~\{|h

°±Â�£6F ç(© !- �9{|Ü©�

�Dz²³�·³ã¼£<Ö£Ù¤£}~£

ÆÇ© !- ��(×/0D´µ�) %- �

�¶^�

|��D ÑY´µÝZ:¿§Å�ÓD

�{,·jWT�S 6F �¸¢VD ¿Ô\

òx��S{¹x�d~� I67ÔÐDÑ

Y´µ¤¥É�I_yO�º6»¼�g

\½�¾a{|c}S½�V«L»·¿

©ÐAD6±\�x�£�ÐA{|³ãz

c+g{¹½��¿�À´ �

ë)WrÙ�É�ÉWÁ�Â¬±Dj

Ë�í­O$�D)*+ÉÚ{|¢VSô

2\WÃ�~� g@rI�7O½d+ë)

Wr�×Ø+ÉÚ{| 6F Ü©±Â��

�D ý:89­$ÉÚ{|/0+ó��

�D &:»�Ä)*à�¦Å��+±Â

�D£�)*x�×wOí+Ë�ª«d~

»�M�+�¿�À� ´

Æ¸n/�vJðÉ£?34 ÇÈ¨$

ab¬±D þÉn/+rPzZSôjÉ

Ú¿Ê{0Ã�?Ëq©+{|¿Ê{

0� Æ¸n/ô? & '+Ì"S!NDÍy

n\» ©+ÎZ�$DIÁ-�k£òÏ

áR£ ³ãzZº�YRÄR³�©+�

gv|+±D{|ÓYáR×wOñäD2�

wì\³YÉ�+Ðò�7D òÏÃ�7

½wò\ %-1� ´

g©¾£ ©+£ ©|¯Ñ+ÉÚ{|¢

VDSôÒÓÔÕÖ×Ú�+�\OD�Ø

Ù·Ú£&'®Û£¶mÜä£Ý�ÎÕBn

�ÞÖ×zZwÁÔ¾� ´ {¹RF¢�^

2kST�tôZßà��Ñ�

defg

!

h

"

ijkh\lmn

!

opAq

"

!"!!

世界计算

大会发布的
!

先进计

算产业发展白皮书

"

!"!!

年
# $

预计
%

&

十四五
'

期间
%

先进

计算产业年均增速将

接近
#"$

%

到
!"!%

年直接产业规模有望

超
&'%

万亿元

!"#

�ij

#

rT

!&'()

stQuvwxyz{

*'%!

s|}~|

$


