
Ú^�ª: oI#. &E�ÆEâ��Ïu�ª³Ú·I�ÔÑ��. ¥I�Æ: &E�Æ, 2010, 40: 128–138

Æâ0�¥I�Æ : &E�Æ 2010
 1 40ò 1 1Ï : 128∼ 138

www.scichina.com info.scichina.com

&E�ÆEâ��Ïu�ª³Ú·I�ÔÑ��oI#¥I�Æ�O�EâïÄ¤, �® 100190

E-mail: lig@ict.ae.enÁ� CA
�E.é&E�ÆEâ��£®u)­�=C. ØØ´8¤>´!p5UO�Å, �´pé�, 2020 

�Ñ¬����òYykEâJ±}��æN (&EEâp). 21 ­Vþ��, &E�ÆEâò¡��|#��·. {¤3�·�J��Å�Ï�k 10∼15 
�m, XJ�Lù 15 
, ·IÒéJ3 21 ­Vþ��¤Ǒ&E���rI. 8�A�
S, ·Iu�&E�ÆEâ�Ì�?Ö´�ï “Ê¨�3�&E�äNX”. 8
,å��O�ÎÜ “nI½Æ” �÷*5Æ, k�½{¤7,5. ·Iu�&E�ÆEâAæ� “­:ª�” �ÔÑ��, ly3å, &E+�Aãå���Ñ�Iå�¡�M#�z, �EI[è��åu� “UU�/” ��ïó�.

'�
&E�ÆEâÔÑ��
u �¬O�g�n�­.�O�nI½Æ­:ª�

1 é&E�ÆEâ�£�=C²L��õ­V�ïÄÚ¢�, �E.é&E�ÆEâ��£®u)­�=C, #��£�)±eA::

1.1 l­À&E�ÆEâ�Sº=��\­ÀÙ	òO�Å�Æ´y��ÆNX�Ì�Ä���. §[�on�C3KǑ54�EÚ+¥I�±Yu�6�ù{¥�Ñ: “20 ­Vþ��, u)
±þfåÆÚ�éØǑØ%�ÔnÆ�·, \þÙ���»��¿�.!DNA VÚ^(�!�¬�EnØ!O�Å�Æ, ù8��ÆnØ�â», �Ó(á
y��ÆNX�Ä�(�. ”A�
5, &EEâ%Çu�¿®2�Ê9. y3, &E®¤Ǒ�¹��)���ÚÔÑ℄
, &EEâ��ǑKǑX<a�)��ª!���ªÚ�¬)¹�ª, &EEâÚA^Y²®´ïþ��I[nÜ¿�å�­�I�. &E�ÆEâ®²´�«;.�Ï^Eâ, §Ø2´�ê!n!z!U!/!)²1���Æ�, 
´�éõÆ��'�î�.�ÆEâ. &E�ÆEâ®Ø2´Ì�±ïÄ&E¼�!�;!?n�ǑÌ���üÕ�Æ�,
´�\rN��¬!èx!U
!áÆ�Ù�+��;�éX. 21 ­V�&E+���U
+�, §�	ò�9��Æ� (�ã 1). ±{Ió§��Ñ� 21­Vó§�E­�℄ÔǑ~, Ùk'&EEâ�SN�) “r?��&E�Æu�!�æ�ä�mS�!JpJ[y¢Eâ!r?�5zÆSÚ�M_�ó§” �, A�ÑØ´üÕ�&E?nÚÏ&Eâ, 
´&E+��Ù�+����.
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ã 1 &E�ÆEâ�	ò�9¤kÆ�
21­V&EEâu��#��´: 3UYu�ó§Eâ�5����Ó�,ò�\­À&EEâ�õ�5!m�5Ú�5z, �\­À&EEâ¨9�¯; 3­À&EEâ�½|¿�Uå9²L���Ó�, ò�\­À)�Ú�¸KǑ, &¢ék�g,℄
Ú���£℄
�©�!��Ú±Y|^. 3­Àé±�­.��£ÚUõ�Ó�, �\­À�Æ9�<aèxk'�&E�ÆEâ; 3­ÀEâ�Ǒ)�åû½5Ï��Ó�, ò�\­À&E�Æ�ïÄ&¢, AO´�B�!)·!����Æ���ïÄ; 3UY�Æ�Eâ�;�(Ü�Ó�, �\­À&EEâ�<©²â�(Ü, �\­À&EEâÔn���¡�ïÄÚé&EEâ�¬�^�{�z+n�iÒ.

1.2 ldÂóäØ=�O�g��Ï±5, O�ÅÚ&E�ä��¬w¤´�«p�Eóä, &E�ÆEâǑ��E¤��;�5ér�óäÆ�, ù«�¬��éN´��K¡�dÂóäØ. “p�E” ¿�X����p!¤�p, “óä” ¿�X§´�«9Ï5Æ�, ¿Ø´U
÷vI[²L�¬u�!÷v<¬²L©zI��Ì�. ù«dP���´&E�E��1��'ß���æN, é&E�E��¬Ê94Ùk³.&E�E�Ê9¢Sþ´3��¬DÂO�g� (Computational Thinking)[1]. O�g�´�«Ê·�g�, ´z�<�Ä�EU. �X<MÑ�r?
�Ö!��Ú�â (=©¡Ǒ 3R) �DÂ, O�Å�Ê9Ǒò±aq���"r?O�g��DÂ. O�g�rN����O�, lÔn­.�[�<a�¬�[2��U¹Ä, Ñ��Ǒ´O��,«/ª [2] (�ã 2). O�g�´Vgzg�, Ø´§Szg�; ´<�g�, Ø´O�Å�g�; ´êÆÚó§pÖKÜ�g�, Ø´XêÆ5g�; ´¡�¤k<�g�, Ø==´O�Å�Æ[�g�.

1.3 l<Å�)g�=�Äun��¬�ª�#&E­.*8
�^�&EXÚ,3é�§ÝþE,�Äu 40õ

JÑ�<Å�)g�:<��ú�!�¿£�¯, O�Å�k¿£�!(½�!Å�5�ö�; <(½8IÚÄÅ, O�Å?n¡�[!, �1ý½6§. ,
, 8U�&E­.®²��<�Å|¤�!©ó²(�<Å�)XÚØÓ, ´��õ<!õÅ!õÔ|¤�Ä�m���ä�¬, =Ôn­.!&E­.!<a�¬|¤n�­. (�ã
3), ù´�«#�&E­.*.ù��Cr�&E�Æu)��5�Cz. &E�ÆA�¤ǑïÄ<ÅÔ�¬¥�&E?nL
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ã 2 ����O�

ã 3 <ÅÔ|¤�n��¬�ª§. ·�I�£�eãÄ�¯K: ���U�w¤��O�ÅXÚí? �o´�����O�5? �o´Ôé�O�Å��-8? <ÅÔ�¬¥� “O�” XÛ½Â? §�´ã(O�í? ��. Ǒ
ïÄ<ÅÔn�­.�O�¯K, DÚ�{�Æ�8¥ªb�!(½å©b�!Å��1b�!°((Jb���UÑI�â», ǑòUCã(O��.Ø�â»�*g.8
�Ì6O�Å�Æ��Ö�Ǒ: ã(ÅØU��¯�ò5�O�ÅǑØU�. ¢Sþ, ã(�.rO�w�lÑ\�ÑÑ�¼ê, Øª��O���Ǒ´�¿Â�. 
3�ä�¸¥, O�ÌN
(?§) 3�	.Øä�p�L§¥�¤¤�½�O�?Ö. éuùa�pª�¿uO�, DÚ�Äu
“¼ê” �O�nØØ2·^. XÛǑ¢S¿uXÚ��O�©ÛJøj¢�nØÄ:, 38�A�
S´O�Å�Æ¡��­�℄Ô.�{ïÄ�­:òlü��{��O©Û=�õ��{��p�ÆÓ.
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1.4 &E�ÆEâ­:ïÄ���UC�Ï±5, &E�ÆEâïÄ�Ì�8I´Jp&Eì�ÚXÚ�5U, ��½Æ�Ú�ïÄ��Ì�´Jp��Nì��8¤Ý,l
JpÌªÚ5U.y3 CMOSì��ÌªJp®É�õÑ���, 3�ûJ���|d�°�e½�^rØäï,?�Û¡7òUC. 8�u�&EEâ�Ì��å��ò´ü$õÑ!¤�ÚNÈ (Ó/¡È), Jp´^5!�ÇÚ5U (�ã 4), =lã 4 ��e��mþ�£Ä.

2 &E�ÆEâ¡�­�â»
2.1 &E�ÆEâ¡�#��·3L�A�
¥, &EEâ��r3&E�Æ�
¡, �Ø´ã(ÅnØ!¾ · ì�ùO�Å�., �´�¾&EØ, Ñ´3 20 ­V 30∼40 
�ïáå5�. ��õ­VL�
, �+&EEâ��u�,�Nõ­��&E�ÆÄ�nØ¯KEvk��)û. �â
�é²LÆ[x�.G�Å [3] JÑ�²L�ÅnØ, ·�ýO 21­Vþ��&E�Æò��â»5u�, 
e��òÑy�gÄu�Æâ»�#�&EEâ�· (�ã 5).¥I�Æ�&E+�ÔÑïÄ| [4] ÏL�
õ�ÔÑïÄó�, �Ñ��Ä���ä´:

1) &EEâØ¬�Å�Ú>åEâ��, ²L��­V�p�u�±�, C¤±OþU?ǑÌ�DÚ��Eâ, 
´¡��g#�&E�Æ�·; 3�� 21 ­V, &E�Æ�Eâò�)Ô!B�!����ÆEâ��3�å, UY�uÑ%Ç�)Å, Ú+Ú| I¬²L�u�, UC<��)¹�ª.

2) ØØ´8¤>´!p5UO�Å, �´pé�Ú�;ì, 2020 

�Ñ¬����òYykEâJ±}��æN (&EEâp),)�X#�­��Æ¯K�uyÚ�n5�â». ¤¢ “&EEâ”´�: �÷¿15Ú�*��(J; &E?n�põÑ; E,&EXÚS���5$.� 2020
�m, ��½ÆòØ2k�,8¤>´�3ÅÚ?\ “�����”,·�7L�õ/l
“Beyond CMOS”¥Ïé#�Ñ´. O�ÅǑ�ÅÚ?\“� PC��”,ªà��òl “p��”� “$�;”(“;” ��5z) =C, ü$õÑ´Ä�8I. 2020 
±�, �?O�Å� “Z�½Æ” ò��,�3yk�EâÄ:þ�U?,� 2030
ò�{�EÑ Zettaflops ? (1021flops)Y²�O�Å. ?\
“� IP” ��´Ø�;��u�L§, �UI� 15∼20
�mâUý�â» TCP/IP ÆÆ�Û�.

ã 4 &E�ÆEâïÄ���UCª³
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ã 5 20∼21 ­V&E�Æ�Eâu��³«¿ã&E+��Eâ3±en���7Lk�·5�â»: 3*�5�¡, ��*��·?$�z·Z·?¿1Ý, ¨9ê�·^r; 3$õÑ�¡, 5UõÑ'�JpA�êþ?; 3��S��¡, ��åuï�guÿ!g�ä!g?E�p�&XÚ (�ã 6).

2.2 10∼15 
�ÔÑÅ�ÏÄu±þ©Û, ·��Ǒ, &E+���Eó�ö3 2020 
±
7LÈ4&¢�� “&EEâp” �Ø%Eâ, ­:)û&EXÚ��*�5!$UÑ!S�5Ú´^5�JK; 2020 
±�, �oEâò¤Ǒ#�Ì6EâÒ¬ÅÚ²K; 2020 � 2035 
ò´&EEâUU�/��C�Ï; 2035 �
2050
, ÎÜ�Æu�*�#�&E�äNX¬ÅÚ/¤.ù��(Ø�·��­�é«´: ly3m©, {¤3�·�J��Å�Ï�k 10∼15 
�m.XJ�Lù 15 
, ·IÒéJ3 21 ­Vþ��¤Ǒ&E���rI, Ǒ7òé·I�y�z?§�)�©Ø|�KǑ.

ã 6 &E+�I­:â»�n���
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3 u �¬Úu��ä�ÆEâ
3.1 �ï “Ê¨�3�&E�äNX”l 2010 
� 2050 
, ·Iu�&E�ÆEâ�o8I´: 84&EEâ�C�Å�, J,gÌM#Ú�±Yu�Uå, �·I�¡?\&E�¬: ý�õê¥I<¤Ǒ&E^r, &E¤Ǒ¥I²LÚ�¬u��­��℄
, �¬&EzoNþ�CI	u�I[Y².&E�¬�u��oÑ©Ǒ e �¬Ú u �¬ü��ã, e �¬´&E�¬��?�ã, u �¬´&E�¬�p?�ã. 2020 
±
·I�Ǒò�&E�¬C½j¢Ä:, ¡Ǒ e �¬, 2020
±��8I´� u�¬LÞ. u kn«¹Â, 1�´ Universal,=�¬Ê9!̈ 9�¬; 1�´ User-OrientedÚ User-Centric, =¡�^rÚ±^rǑ¥%; 1n´ Ubiquitous, =�äÏ&ÚÑÖ�?Ø3.8�A�
S, ·Iu�&E�ÆEâ�oNÔÑ8IÚ?Ö´�ï “Ê¨�3�&E�äNX”, {¡ U-INS NX (Universal, User-Oriented, Ubiquitous Information Network Systems). U-INS NX�¹8��¡�SN: 1) | �ä!äkC�5�ì��XÚ; 2) ¡��¯!Ê9�¬��äXÚ;

3)S��&!�5z��äÑÖEâ; 4) |±��,?Úu�êâ�£��; 5) �ä�Æ�#�&E�Æ; 6) I[��¬&E�äS�NX. ù�NXNy
 21 ­Vþ��·I��¡?\&E�¬�­�ÔÑI�, Ǒ�¹
&E+�I�­:u���ÆEâ. ·I�5 40 
�pÝ'5ÚÈ4u�¨9�¬!±^rǑ¥%!�¤Ø3�&E�äNX.

3.2 21 ­V�ä�ÆEâ�C�DÚ�O�Å�ÆÌ��åuïÄXÛ��/�O!�E!©ÛÚ?§O�Å, 
y3ïÄ�¯KÌ�´XÛ��/�O!�ï!©ÛÚö��ä. U 20 ­Vu�XÚØ!&EØÚ��Ø��, 21­VòJÑ#��äØ (Net Theory),ò���äw¤��E,ãXÚ,uyÙ¥�5Æ,ù�nØòé�ä�u��Ê9�)��KǑ. {¤þ¿vk<�Opé�, Internet ´gCüzZy (emerge)/¤�. �5�ä�½�ïá3é�ä��Ǒn)þ, Ø=�n)�ä�ÆÆ�, 
��n)�ä�ÄåÆ1Ǒ!���5!S�5!èF5Úüz5Æ.�8
Ǒ�, �ä+�Ú^Ç�p� 6 �Ø©¥k 4 �uL3 “Science”, “Nature” Ú “Reviews

of Modern Physics”, þØ´�ä+��ÆâÏr. Í¶� Scale Free Model ¿ØÎÜ Internet �ý¢�¹. �u�ý���ä�Æ, �k3 Network Science Community Ú Network Research Community¥�p�6, âUé�äk�(��£. �ä�Æ´ïÄ<ÅÔn�­.��ä�55Æ!L��.ÚO�nØ�#,Æ�, �9²L!�¬�Ú&E�Æ��+�¤¡���Æ¯K.�ä�Æò¬JÑ�ä&EnØ�#Vg¿u�#�nØNX.�5pé��O (Future Internet Design, FIND) Oy´{II[�ÆÄ7¬ (NSF) �äEâÚXÚïÄOy (NeTS Research Program)¥���#�­��ÏïÄ�Æ. FIND ��Æâ.�Ä 15
���¥�ä�I�´�o, ¿��)ØÉ�äyG���ÊH%n
�g�5, Ì��åu±e
5 �¯K:

• �ä´Ä�UYæ^©|��;

• àéà�n´Ä�UC (àéà�n�JÑö Clark �Ç3 2009 
��g FIND ó�¬ÆþïÆ: ò E2E �nUǑ trust-to-trust �n, =A^��UØ�½3ªà, 
´�3kv
�&?U�(�¤?Ö���þ);
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• ´dÚ�=u´Ä�©m;

• Pl��Ú℄
+n¯K;

• �°�yÚ´d¯K.±þù
SN�9pé�����K. FIND �8�ïÄSN�·��Ǒ�é&: &E+���ïØUÊ33éyk²��??ÖÖ, �
u℄Ôyk²�, �Ä�·5�Eâ��.�O�5pé�ØÓuÙ�ó§�O, §Ø´�O��käN8I�<EÔ¬, 
´�O���¸, ��UÚuÑ·�F"Ñy��ä�¬�ÑÖ. Ïd, ·�I�U·A�ý����5Cz�#nØ.

3.3 �?Ø3�Da��Ôé�Da�ä´êi­.�Ôn­.�xù, Ì�¢yéÔn­.�&E¼�Ú?n, êiÔnXÚ
(Cyber Physical System, CPS) q¡ǑÔé�, ´êi­.�Ôn­.�p��äXÚ, Ì�õU´iÀ���. Da�äÚêiÔnXÚ�ïÄ­Ü�Ü©é�!�ý­�kØÓ,
ö­:3a���ä, �ö3O����, §�Ñ´�5�3��­�|¤Ü©. Da�ÚÔé�´;.�õÆ����nÜïÄ, �9Ï&!1Æ!�Å�!zÆ!)Ô��õ+�.XJr�Å'�¤g,.�~a (� 3�«), PCÅ'�¤'~a�p?��«)Ô (� 2�«),Ôé��ªà (�)�«bk RFID I\ (���ªI\) �Ô¬) Òaqg,.�&Á (� 100 �«), �okXeúª: Ôé�ªà : �Å : PC Å ≈ 100 : 3 : 2.Ôé��Ê9ò�þ���¤z�/O�. �7L�Ñ, ò5ǑØ¬Ñy��Å�Ú PC ���
��Ú��Ôé�, z�«A^�Ôé��UÑ´��5�Ø����ä, z�«Daì½ RFID �UÑ´ Niche Market, �\Oå55�ã�. u�Ôé�I��u��ÅÚ PC ÅØÓ�g´.�X�þ�i\ª��ÚDaìB\&EXÚ, z�ÑÖì��rà��êþ���A���õ,éù
i\ª��ÚDaìux�°þ&E?1�;!|¢!�é!®oÚ©Û,ò´ 21­V&E+�#�℄Ô?Ö. ·I3Daì!RFID!Da�äA^��¡�I	k?Y²k���å, �8;â»Da�ÚÔé�Ø%Eâ, 3EâIOþ����uó�.

3.4 �O��Ñyäk�½�{¤7,5�<�: Ue�³, ©È7Ü, ÜÈ7©. &EEâ+�÷*þǑ¥y�«�±Ïy�, =z�
15∼20
, O��ª¬Ñy8¥ – ©Ñ�OÌ��y�. ù«y��¡Ǒ “nI½Æ”(�ã 7).{I>ízL§, 3 1880∼1900
Ïm, {IÚ=I�k�>Õ, z�ó�!z^>��ÑkgC�u>��. Õ1Ú�½|±h<u�>å. ù��, 20 ­V�, Ôí�>åk 10 «ØÓ�ªÇ!32«ØÓ�>Ø!70«ØÓ�>d [5]. Ǒ
¢y>åXÚ�KÜ,{I5½/��?����/«�#N^ú�>å, h<>åúi�3¢½�mu�, Åì¢yø>�ªÚd���Ú�. CA
I	q3&?©Ùª�9>é��ÉÚ�U>�XÚ, 1��U
XÚ¤Ǒ 21 ­VU
ó�(�N������. 8
��©Ñ�&E¥%�þ­V�{I>ízm©�ã��µ4Ùaq, &E�ä�>å�ä��, Ñ�²{©Ñ – 8¥ – ©Ñ�Ú^ªu�L§.�O�ÎÜ “nI½Æ” �÷*5Æ, k�½7,5. §´�äO����#�ã, Qk8¥qk©Ñ, ÿ��¤e�� “8¥ → ©Ñ” =ò, k;[¡ “�O�´^��.Å”. �O�Ǒ´·Ir�
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ã 7 &E��� “nI½Æ”&E�¬���7²�ã. �O�·A^r�I�Ú^�=�ÑÖ�u�ª³, Ny
&EXÚà8�ª³ —— 8¥ÑÖ�ª.�O� “»” å5��Ïkn: �´pé��Ê9, X�°��y, Ø=´�°�5�°, 
��y 24 ��Ømä�ë�; �´�;¤�eü�~¯; n´pé�UC
<��DÚg�S., 'X<�lS.u��gï�ÅìS.uG¤��þ¾�ÑÖ. �O� “»” å5�ý�í�K´I�. ^r�I	ïÑÖì!�;��, Ǒ�Iï�êâ¥%, �â�^Â¤, �^õ�Ò^õ�, ù
�?é^r��äk���p¾å. ©Ùª?nEâÚJ[zEâ�?Ú´�O��­�íÄå, AO´3± VMware Ǒ�L�J[zEâøAû���åíÄe, X86 ²��J[zEâÅì¤Ù¿Ê9, ��êâ¥%��ÜØ2¤Ǒ��¤�¤å�¯�, ùǑǑ�O�²���ïJø
^�.�O�®¤Ǒ�8�9�{K, Ù'�´℄
8¥ÚJ[zEâ, A�Úå·��­À. �O��9I[&EÄ:���Ä�S�¯K, ØUK±�%. 7LïágÌ����O�¥%. �ä&EEâ���u�8IAT´ý�±^rǑ¥%, 
Ø´±ÑÖûǑ¥%. C�� Client-Server (�½J[� Mainframe (��UØ´n��(�. &EØÓuUþ, &E���5�´���g��
��Ø~�,n��&EÑÖ�ª�UØÓu>å. Ïd,·�I�Ï�ÎÜ&E��5Æ!ý�±^rǑ¥%��äNX(�.

4 ·I&E+��ÔÑ��´­:ª�
4.1 pEâu�é�§Ýþ�ûu<��ÔÑ��k�«*:�Ǒ: �ÆEâ�u�éJý�, §´�Åu)�, Ì����Æ[�(Å�Ä, Eâ
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oI#: &E�ÆEâ��Ïu�ª³Ú·I�ÔÑ���ü?K�ûu�Æu². �XJl��¡�ÆÝ�£EâC�, Ò¬uyEâ�?Úé�§Ýþ�ûu<��ÔÑ��. ê�g [6] Q�Ñ: NÄ℄ÆØ=´<aNÄåu��ÿþì, 
�´NÄ/±?1��¬'X��«ì. æ�nóÆ��Í¶Eâ¤�ÇìÙ� [7] ����Ñ: Eâ==´�«�¬Cþ, �±�â·��ÀJ
�ÑUC. ¼�Eâ�ý�¤Ò���k��ªÒ´C���NX�EâÄ:. ù´<�¯K, 
Ø´Eâ¯K, �k<âU)û§. ù��´��ã��℄Ô, §��·�l��þ�g�E�/ª��^, �gï��Ǒ¬Ì!�Ǒ²�!�Ǒ<�!�äkME5�Ú��¬�y¢å». #Eâ*Ñ¿Ø´gu�½|1Ǒ
´�ûu<��ÔÑ��. ~X, ME{I�ENX�Ì�ÄÅ¿Ø´²L�, 
´�¯�; ù«#.�E�{�Ì�íÄö¿Ø´g·N!�½|
´Õ3½|�	�{Iº���Ü. Ïd, Eâ¿�w(¤3, ǑØ´)û��, ý��¯K´�£!���©z.EâC��Ì�Äå´²LÚ�¬u��I�. u²>fO�Å�°Äå5g�Ô�O����;½I�, u²¬N+�°Äå5g>{Ï&���Å. �lý¢I��¤¢#Eâ  ¤Ǒ�&.

2009 
 11 � 3 F§[�on�ÄÑ�E.uL54�EÚ+¥I�±Yu�6�ù{¥rN: ÀJ#,ÔÑ5���~­�, Àé
ÒUª�u�, À�
ò¬�Ø�Å. �±ISÀ�ÚÔÑg�5ÀJÚu�#,ÔÑ5��, XúuÚuEâÚ��C�.

4.2 �Ñ�Iå�¡��zÖ=�Ûw��ÆÍ¶²LÆ�Çð&Ü [8] ýÿ: UISþ61�	ïåµd{ (PPP) O�,¥I²Loþ 2015 
ò�L{I, ��u{I� 107%, 2030 
ò��u{I� 138%, Ó�¥ GDP

23%. 2008 
·I<þ GDP ®²�L 3300 {�, �e!þ°!�®!2²!�²!É²!�ì�½�<þ GDP ®²�L½�C 1 �{�. ú�!2À!ìÀ!�����<þ GDP Ǒ®�L½�C
5000{�.Uì;J²ïÄ
3©z [9] ¥Øã�ó�zu�� GDP �'X (�L 1), �±wÑ, ·Iu�/«A?\±MEEâǑÌ��ã
. ¢¯þ, 3 EIU5²LÆ[6úÙ� IT ��¿�åü¶¥, ·I®²k²w?Ú, 2009
ü¶ 39  (�L 2),' 2008
þ, 11 ,� R&D�¸� ITÄ:����©E,é$. §[�on�C�Ñ 1): “¡é�¥#�Ó�E�·�℄Ô,¥I��kUå3eZ'X��u��+�sÓ²L�E�p:, �I¬²LÚè�u�rþM#°Ä!S)O��;�. ¥I�sÓ�5²L�Eu���p:, ÒØUo´�l��O<, ǑØU��Eâ=£, 7L��gC�åþ<Ñ�M¤J.” ly3å, &E+�Aãå���Ñ�Iå�¡�M#�z, �EI[è��åu� “UU�/” ��ïó�.

4.3 | �Ú+ “ü�” Ñ�M¥
�½� 2006∼2020 
�ÆEâu�5yj�¥ü��­��8I´: �Eé²L��zÇJp� 60%;é	Eâ��Ýü$� 30%,=²þz
�E�zÇ���Jp 1%∼2%;é	Eâ��Ýz
���ü$ 1%. ù� “Ç”� “Ý”´u�¥I�E�oj. �´,�âIÖ�u�ïÄ¥%�ÚO, 2002∼2006
·I�E?Úé1�����zÇ®l 20 ­V 90 
�� 37.8%eü� 10%, (Ý℄�zÇÓ 82%). Ǒ
AéIS7K�Å, C
5I[\�
éÄ:��ï��Ý℄åÝ, Jp����zÇ (=�E�zÇ) �JÝ�3\�.

1) §[�on 9 � 23 F3#,ÔÑ5��u��!¬þ�ù{
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¥I�Æ : &E�Æ 1 40 ò 1 1 ÏL 1 ó�zu�� GDP �'Xó�z�ã 1��ã 1��ã 1n�ã²LI�<þ GDP <300 {� 300∼4750 {� >4750 {�EâI� GERD/GDP <1% 1∼2% >2%EâM#�ã �^EâǑÌ U?EâǑÌ MEEâǑÌL 2 2009 
­. IT ��¿�åü¶ü¶ I[//« o© è��¸ IT Ä:�� <å℄� R&D �¸ {Æ�¸ é IT ��mu�|±
(×0.1) (×0.2) (×0.2) (×0.25) (×0.1) (×0.15)

1 {I 78.9 97.3 81.3 75.6 61.3 92.0 88.6

15 ¥I�� 63.4 86.5 61.5 55.0 59.1 73.5 61.8

16 ¸I 62.7 79.7 63.2 58.9 57.0 67.0 62.0

38 �Ûd 36.8 46.4 27.1 53.1 26.4 42.0 35.3

39 ¥I�º 36.7 48.8 13.8 57.9 23.2 59.5 38.2

40 nÜ 36.6 73.6 21.6 31.5 17.6 49.5 61.6

44 <Ý 34.1 59.0 1.9 49.5 22.0 48.0 51.05: )Ò¥Ǒz��­I[¥�Ï�Eu�5yj�®�½
u��E��8i��: “gÌM#!­:ª�!| u�!Ú+�5”. 
3¢Só�¥, éõ�ï<
%  �­À| u�, �À­:ª�ÚÚ+�5. �5 10 
�Å�ù���, | �Ú+ “ü�” Ñ�M.£�U�m� 30 
5&E�ÆEâ�u�{§, �E.vk{ø�l���g��ª, 30 
�ïágÌ���Ä:&EEâ²�,o´�ǑgC.f�!Ä:�,Øä�MEEâ�^�,S.u3I	�Ä:Eâ²�þ��ïó�. O�Å+�Ä�þØ
aÑ Wintel²��g�M#. �ù�e���Jò´: 8UØ�Ú+5��ï, Ø­À “­:ª�”, ²UÒ�U�I	�Eâ| ·I���.| u�!­:ª�ÚÚ+�5�±n)ǑgÌM#�n«ØÓ�g. ·�7LÚÊ5yEâM#�ØÓ�ª, ØäJpEâM#�Y².

4.4 ý�rgÌM#!�Æu��´8� 10 
´¥I&Eè����ã���Å. l�¡!O�Å!�ä�&EÑÖXÚ, �5 10
¥IkUårÑ�^#´, ïágC�&EEâNX. ¥I��äÑÖNX7L�é¥IgC�¯K, 8
·�¡é���¯K´&Ez�ó�z�KÜ, ¢y²L(��=.ÚJ,.3m���Ke�EgÌ���&EEâÄ:²�, 8U�Nõ<�Ǒ´ “¿÷Ǒ”ª���.UÄ=Ǒy¢'�Ø3Eâ, 
3u�£[�û%ÚíÄö�9�Úð%. �E¿�®²x9z, ·����UUõ·���ï^�, ��U\�·I��EÝ\. �´, ¥IAÚgÌM#�(µ´q£¯Ì�©È° Ú±f�r��·¿�.

5 (Ø
21 ­Vþ��&E�ÆEâòH5�|#��·, 
{¤3�·I�E.J��Å�Ï�k 10* 15
�m. 3�5 15
p·I&E+��E<
7L?�Ú)�g�, UC*g, eû%�� “&
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?Ø,¿31 1!¥áÂ
���
w{,�ã 3!4!7ÚgM����w. �©1 2!k
*:3ë�©z 4¥k¤Ny,�©�ö3Ì±5¥I� 2050 
&E�Eu�´�ã6ÔÑïÄ�, ��K|¤
kõg�6?Ø, ��éõéu, 3d�¿��.ë�©z
1 Wing J M. Computational thinking. CACM§2006, 49(3): 33–35

2 Lampson B. Computing meets the physical world. National Academy of Engineering, The Bridge, 2003, 33(1): 4–7

3 x�.G�Å.²L)¹¥��Å.y�I	²LÆØ©À:1 10 6. �®: ûÖ<Ö,, 1986. 1–20

4 ¥I�Æ�&E+�ÔÑïÄ|. ¥I� 2050 
&E�Eu�´�ã. �®: �ÆÑ��, 2009

5 Nye D E. Electrifying America: Social Meanings of a New Technology. Cambridge: MIT Press, 1990

6 k� · ê�g. ê�g��d�8. �®: <¬Ñ��, 1972. 23: 204

7 �� F ìÙ�. )�å: ó�gÄz��¬¤. oºu, È.�®: ¥I<¬�ÆÑ��, 2007

8 Maddison A. Chinese Economic Performance in the Long-Run. Paris: Organization for Economic Cooperation

and Development (OECD), 1998. 194

9 ;J². ¥IEâ℄
mu�|^ÔÑïÄ.I[�E¤Jêâ¥. 2002

138


