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(1OÒ: 60821003, 61103026) ℄Ï�8Á� ö�XÚ´O�ÅXÚ¥�Ǒ'����XÚ^�. �Ï±5,ö�XÚu��Ì�´¡�üÅ,J���/u�O�ÅM��O�Uå,Ó�Ǒþ�A^Ú^rJø�l�´^���. �X�äEâ�u�,XÛ��/|±�ä�¤
ö�XÚu�����9�.C5,dupé��×�Ê9,¡��ä�ö�XÚ��
2��'5,¿Åì¤Ǒö�XÚu��#Ì�.Ǒ
��/+npé�þ�©Ù°þ℄, Ó�Ǒpé����#.A^ÚÑÖJø|±, ö�XÚEâ�3�)Nõ��C�. �©{�£�
ö�XÚ�u�{¤, ©Û
3pé���ö�XÚ¡��Ì�℄Ô. 3o(yk¡��ä�ö�XÚ�ïÄ?��Ä:þ, ?Ø
ÙÌ�A:Ú�5u�ª³. ��,Ǒ0�
·�3d+��é��^��ïu}Á.'� ö�XÚ pé� ¥m� �äö�XÚ ��^�
1 Úóö�XÚ´O�ÅXÚ¥�Ǒ'����XÚ^�. Uì¥IO�Å�ÆEâz��Ö (1��)�½Â, “ö�XÚ´+nM�℄!��§S$1!Uõ<Å.¡ÚǑA^^�Jø|±��«XÚ^�”[1]. �â Wikipedia Jø�½Â, “ö�XÚ´�¹§SÚêâ�^�, §$13O�Åþ, +nO�ÅM�, ¿Ǒ�«A^§S�k��1Jøú�ÑÖ”[2]. {ó�, ö�XÚ�Ì�õU´: �e+n℄ (�)�;!	�ÚO��℄), �þǑ^rÚA^§SJøú�ÑÖ.(�þ, ö�XÚ���y©ǑXã 1 ¤«� 3 ��g, ©O´<Å��!XÚN^Ú℄+n.<Å��KIJøö�XÚé	ÑÖ!�<?1�p�õU,l�{ü�·-1ö�,��Ï Unix XÚþæ^�DÚ shell, ?� Windows �y�ö�XÚ¥æ^� GUI (ã/^r.¡) I�XÚ, <Å��Øä�´^5Ú^rl�u�. ℄+n��´é�«.�℄?1+n, �;!	�ÚO�ü��Ñ´ö�XÚ+n�é�, �XO�ÅXÚ�u�, #�^M�℄ØäÑy, ö�XÚ�℄+nõUǑ�5�
�ÚE,. XÚN^´ u<Å��Ú℄+n�m����g, Jøl<Å���℄+nõU�XÚN^õU.



r÷�: ¡��ä�ö�XÚ—— yGÚ℄Ô
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Figure 1 Three layers of the operating system architecturelØÓ�ÀÆ, ö�XÚ¥yØÓ�õ^:

• lO�ÅXÚ�ÀÆ5w, ö�XÚ´��℄+nì. ÏL+nÚÆNé�«.�^M�℄��^, u�.�^M�℄¤Jø�O�Uå. Ó�ÏLM�°Ä§S5x�É�M�℄, JpXÚ�pö�5.

• lXÚ�^ö�ÀÆ5w,ö�XÚ´��J[Å.��¡Jøé.�℄[!�Ä�,,��¡Ǒ�^öJø��B´^�^r.¡. éu^�mu<
5`, ö�XÚJ[Å�û½
Ù¡é�?§�..

• lA^^��ÀÆ5w, ö�XÚ´^��muÚ$1²�. ö�XÚǑA^^��muÚ$1Jø�«7��| , �): A^^��$1�¸9Ùµe��, A^^�$1¤I℄9ÙNÝÚ+n, ±9A^^�muÚ�o�eZóä.£�ö�XÚ�u�{¤, ÙÌ�´¡�üÅ�ö�XÚ�u�, Ì�8�´Ǒ
��/+nO�ÅM�, Ó�Ǒþ�A^Ú^rJø�l�´^�ÑÖ. ���O�Åþvkö�XÚ, �´��M�àÅ,^r�±3,��½��mãüÕÓ^O�Åþ�¤k℄,ÏL��� (k)½ö^�5�ÄÑ\§SÚêâ. �X?nì�Ý�5�¯, �Ä�?Ö���ª¬L¤�þ�?nì�m, lÑy
1?nõU5é?Ö?1gÄ��, ±Jp?nì�|^Ç. O�Å�ö�ǑÅÚl���§S
gCÄ�, C¤
;��ö�<
KI, 2?Ñy
gÄ�i�§S (monitor, ǑÈ�+§).gÄi��SNØ=�) CPU �^�m�ÚO, ��)é�<�ê!��k¡!Ö\k¡!^��^�ÚO, ±93?Ö���J2ö�
I��¤�Ä���. ù
�¹
Ä�M�+n!{ü?ÖNÝÚ℄i�õU�+n§SÒ/¤
ö�XÚ�Ö/. �X#�A^I��ØäÑy, �5�õ�+nõUÅì�V\�
ö�XÚ¥, ¿ÅÚ�DǑö�XÚ�IOõU. 3�<O�ÅÑy��,Ǒ
·A�;�^r�´^5I�, ã/^r.¡ (GUI) ǑÅì¤Ǒ
ö�XÚ¥7I�õU. ?\
21 V, �X#�£Ä�Uªà (~X�U�ÅÚ²�>M�) �Ñy, ¡�ù�a���ö�XÚǑ3��þz!́ ^5���u�. oNó, üÅö�XÚ�u�Ì�´¡�O�ÅM��u�Jø���℄+nõU, Ó�¡�#�^rI�Jø���´^5Ú�p�ª.
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¥I�Æ : &E�Æ 1 43 ò 1 3 Ïl 20 V 80 �m©, �X�äEâ�u�, O�ÅØ2´�á�O�ü�, ´�²~ÏL�äÓÙ�O�Å?1�pÚÆ�. Ïd,3þãüÅö�XÚ�u�Ì��	, é�äJø���|±¤Ǒö�XÚu�����9�. 3ö�XÚ¥Åì8¤
;�Jø�äõU��¬, ¿Ñy
����äö�XÚ (networking operating system) �Vg 1)
. ,	, Ǒ
��/Jøé�ä�|±,�?�Ú3ö�XÚ�þvöÑ
#���XÚ^� ——�ä¥m�, �Ǒéö�XÚ�Ö¿, ;��þJø¶-e�É�5Úö�[!��ä�'��5õU.?\ 21V±5, �Xpé��¯�u�ÚÊ9, A�¤k�O�ÅXÚÚÙþ�ö�XÚÑJø
�B��ä�\Ú�¯Uå. ,,Ǒ,DÚö�XÚJø
Ä���ä�¯õU, �´Ì��+n8I�,´ü�O�Åþ�℄. XJrpé�����ã��O�Å (Internet as a computer),�oXÛU
+n�pé�²�þ�°þ℄, Ǒ^rJø���ÑÖ, ®²¤Ǒpé���ö�XÚÆI)û�¯K. 3DÚö�XÚ�Ø%õUÄ�½.��, ¡�pé�Ò¤Ǒö�XÚu��#Ì�. �©'5��äzö�XÚ, Ì���ǑÒ´¡�pé��ö�XÚ (Internet operating system).Ǒ{Bå�, e¡�©þ^ “�äzö�XÚ” ��¡��ä (AO´¡�pé�) �ö�XÚ.�©ÏLéö�XÚu�{¤�{�£�, ©Û
3pé���ö�XÚ¡��Ì�℄Ô. 3o(yk¡��ä�ö�XÚ�ïÄ?��Ä:þ, ?Ø
ÙÌ�A:Ú�5u�ª³.

2 ö�XÚ{¤�{�£�{¤þ1��¢S�^�ö�XÚ´ 1956Ñy� GM-NAA I/O 2), ÙÌ�õU´3��§S�1�¤��, gÄm©e��§S��1 (=1?n). 3äN¢yþJø
3§Sm����
~§, l�§�Ñ�±�¯�A�Ñ\/ÑÑ��. �Xö�XÚ�u�, ÅÚV\
�5�õ�ú�õU, Ø=3õUÚ(�þ�5��Cy�ö�XÚ, ��ÅìV\
��ä�'�õU.e¡©Olü^�¢5o(ö�XÚ�u�{§: üÅö�XÚ�u�Úö�XÚ�ä|±Uå�u�.

2.1 üÅö�XÚ�u�X¤ã, ö�XÚu��Ì�´¡�üÅ�ö�XÚ. ���ö�XÚǑ
�Ö?nì�ÝÚ
I/O�m��É,Jø
1?n�õU5JpXÚ�Ç.�XO�ÅXÚ�Uå�5�r,qÑy
©�XÚÚJ[Å�Vg, l�±r���.O�Å���õ�^rÓ��^. ���O�Å�^5÷v�Æ�ó§O��;^õU, Ïd, Ùþ�ö�XÚ¿vk�ÄÏ^5. �´�X#�A^I��ØäÑy, AO´�<O�Å�Ê9, ��^M�'��XÚ�{÷v(¹õC�A^I�,Ïd,JøÏ^Ú´^�^r��ÒÅì¤Ǒö�XÚu��7,ÀJ.3 20 V 60 � IBM íÑ System/360 X�O�Å�, A�z�O�ÅÑ´ǑA½�^rÚ8��OÚ�E�. IBM S/360 X�¥PkØÓ5�ÚUå�O�ÅÑæ^
�Ó��-8, ¿�Ǒù
O�Å�OÚmu
Ú�� OS/360X�ö�XÚ. OS/360Ø=|±1?n, ��±ÏL

1) ����äö�XÚ (networking operating system) ��´± Novell Netware Ǒ�L�Jø
Û��é�Úêâ���õU�ö�XÚ*�,¿Ø´y�¿Âþ��äzö�XÚ
2) GM-NAA I/O Ñ\ÑÑ+nXÚ´Ï^ð�úi (General Motors) Ú�{Ê� (North American Aviation) éÜï��3 IBM 704 O�Åþ$1�+n§S,æ^TXÚ� IBM 704 O�Åo�k�� 40 �
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r÷�: ¡��ä�ö�XÚ—— yGÚ℄ÔéS�?1y©|±õ�§S�Ó�$1 (=: õ�§S, multi-programming). ,	, IBM ǑǑ 360X�O�ÅJø
|±õ^r©��^�õU,�) TSS/360 (©���XÚ)!TSO/360 (©���À�)!VM/370 (J[Å) �Å�. 3æ^ VM/370 ��, �±rz�J[ÅÑ��´��ý�� 360Åì, 3Ùþ$1ØÓ��� OS/360 ö�XÚ, ÏL©��^5?�ÚJpO�Å�|^Ç. �â
OS/360�8KI< Fred Brooks �£Á, Ǒ,Tö�XÚ3muL§¥��
Nõ(J, ~XXÚLu
�, æ^�¢y�ó�*�5Ør�, �´ OS/360 �,´{¤þ�Ǒ¤õ�ö�XÚ�� [3].3Ä���mu�¤ 40 õ��, 3 IBM �NõÌÅXÚ (~X Z/90) þ, �Uw� OS/360 �Kf [4].ú��1��y�ö�XÚ´l 20 V 70 �m©��2�A^� Unix XÚ. � OS/360 æ^®?�óØÓ, Unix ´1��æ^�Åì�'��ó (C �ó) 5?��ö�XÚ, l�±|±����£�5. 3u�L§¥, C �óÚ Unix *dr?, Ñ3�g+�¤Ǒ
�Ǒ¤õ�;�. æ^p?�ó5?�ö�XÚäk�·5¿Â,Ø=4�/Jp
ö�XÚ��£�5,�r?
 UnixÚa Unix XÚ�2��^. Ó�, Unix �Jø
IOz�?§�� (API) ±9�A�¼ê¥ (lib),¿�8¤
 C �ó�mu�¸, lǑ^rJø
�´^�?§²�.l 20 V 80 �m©, ± IBM PCǑ�L��<O�Å (PC) m©61, mé
�<O���.

PC þ�;.ö�XÚ�) Apple úi� Mac OS X�, Microsoft úi� DOS/Windows X�, ±9l Unix XÚ¥û)Ñ5� Linux ö�XÚ. PC ���ö�XÚÌ�¡��<^r�´^5ÚÏ^5I�,��¡Jøy��ã/^r.¡ (GUI),�±é�/|±àI�#�<Å�p��,,��¡Jø´L�M�°Ä§S,l�^r�±3ØÓO�ÅþÑ�^�Ó�ö�XÚ.8, 90%±þ��<O�Åæ^�Ñ´ Microsoft úi� Windows X�ö�XÚ (�) Windows XP/Vista/7), du�Ìk�, �©Ø?Ø Windows ö�XÚ������m�u�9ÙEâ?�.?\ 21 V��, 3�<O�ÅÊ9�Ó�, Ñy
±�U�ÅǑ�L�#��£ÄO���,lçµ (BlackBerry)� iPhone,2� Google Android�Å�2�61,�U�Å®²¤Ǒ
#����.O���. 3�U�Åþ$1�ù�aö�XÚlØ%Eâþ¿�¢�5Cz, Ì�´Xúu´^5Ú$õÑ�£Ä���A:, éDÚö�XÚ (~X Linux) ?1
�A�à}, ¿mu
#�<Å�p�ª�ã/^r.¡. ��Xù
�U�Åö�XÚ,ǑÑy
± Apple AppStoreǑ�L�#.A^^�uÙ�ª, Äu�ràö�XÚÚ�àA^^�ûAJø�ÑÖ, ^r�±3��é¤I�A^, ¿UìI�?1SCÚ�^, ù3é�§ÝþUC
DÚö�XÚþ�A^muÚÜÝ�ª.C5,ý�õêO�Åæ^�?nì®²lüØ?nìu�ǑVØ!oØ$��õØ�?nì,,, 8�õØ?nìþæ^�ö�XÚ�,´Äuõ�§�DÚö�XÚe�, éJ¿©|^õØ?nì�?nUå. Ǒ
��/JpõØ?nì��1�Ç, ïÄ<
®²3}Á;��éõØ?nìmuõØö�XÚ��. [5], �´, 8þ����2��í2ÚA^.L 1�Ñ
üÅö�XÚÚ�'Eâ�Ì�u�L§, L¥�����Ì�A:´�Tö�XÚÚ\�Ì�#A5, ��5ù, #���ö�XÚ¥¬�N��ö�XÚ¥�Ì�Eâ. o�5w,üÅö�XÚu��Ì�8�´Ǒ
��/u�O�ÅM���Ç,±9÷vØÓ�A^�¸�^rI�. 3 UNIX XÚÑy��, üÅö�XÚ�(�ÚØ%õUÑÄ�þ½., 3d���u�Ì�´Ǒ
·AØÓ�A^�¸�^rI�íÑ�#.^r.¡�A^�ª,±93ØÓA^+��ö�XÚõU�à}. 3ù^u�Ì�¥, ·�Ñ�
��ä�'�Eâ. e¡¬;�0���ä�'�ö�XÚu�L§.
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¥I�Æ : &E�Æ 1 43 ò 1 3 ÏL 1 üÅö�XÚÚ�'Eâ�Ì�u�{§
Table 1 The development history and main technologies of single-machine operating systems

Time Representative OS Computer systems Main characteristics of OS

− The first practical OS

1956 GM-NAA I/O IBM 704 − Simple batch processing

− I/O management

− Time-sharing

1960s IBM OS/360 Series IBM 360 series mainframe
− Multi-batch processing

− Memory management

− Virtual machines (VM/370)

− The first modern OS

− Developed with machine-independent

1970s Unix Minicomputers / Workstations languages (C)

− Provides standard interfaces

− Integrated development environment

− Provides modern graphical user

1980s∼1990s Mac OS, Windows, Linux Personal computers interfaces (GUI)

− Improves usability for personal users

− Customization of traditional OSes

2000s
Apple iOS, Google

Smart phones
− Improves usability for mobile devices

Android, Windows Phone − New app delivery model (App Store,

Android Market)

2.2 ö�XÚ�ä|±Uå�u�Ø
üÅö�XÚ�u�Ì��	, 3ö�XÚ�u�{¤þ��3,	�^�9�, �Ò´*�ö�XÚ�UåǑ�äJø|±. ö�XÚþ��ä|±Uå���±©Ǒü��g: ���g´�XÛ��!2��±9 Internet �ÅÚÊ9, ÏL*�ö�XÚ�õU5|±�äz��¸,Ì�Jø�ä�¯Ú�äz℄+n�Uå;,���g´3ö�XÚÚA^§S�mÑy
#���XÚ^� —— ¥m� (middleware),^±JøÏ^��ä�'õU, | ±�äǑ²���äA^^��$1Úmu. e¡©OUìùü��g0�ö�XÚ�ä|±Uå�u�.

1) *�üÅö�XÚ±|±�äz�¸.du���O�ÅXÚÑ´�á$1�, Ïd, 3��Ñy�ö�XÚ¥¿vk�Ä�ä|±�õU,~XWindowsX�ö�XÚ��Windows 95âm©ré�ä�|± (~X�k°ÄÚ TCP/IPÆÆ) S��XÚ¥.3 20 V 70 �, Äk3Û��¥Ñy
±���Vg [6], �±¢y©Ùª�êâ���. �X2���u�,3 1983� ARPANET¥JÑ
 TCP/IPÆÆ,,�� 1985, Unix XÚ¥Ñy
�äz�©�+nõU,ǑÒ´ NFS (network file system). k
ù
Ä���ä|±õU, ��3
307



r÷�: ¡��ä�ö�XÚ—— yGÚ℄Ô
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Application Application

Middleware
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Platform interface Platform interface

Platform
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Hardware
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OS

Hardwareã 2 ¥m��Vg�. [10]

Figure 2 The concept model of middleware

20 V 90 �Ñy
 “�äö�XÚ (networking operating system)” �Vg, ~X Novell Netware,

Artisoft LANtastic �XÚ. î�5ù, ù�a�äö�XÚ�´3�5üÅö�XÚ�þV\
é�äÆÆ�|±, l����Õá�O�Å�±ÏL�äÆÆ5�¯Û�� (½ö2��) �þ�℄, ù��ö�XÚ¿Ø´y�¿Âþ��äzö�XÚ.3�äö�XÚ�	, �ÑyL©Ùªö�XÚ (distributed operating system)[7] �Vg. ©Ùªö�XÚé^r5ùwå5�´��ÊÏ�8¥ªö�XÚ,�´%$13õ�Õá�¥
?nü� (CPU) �þ. §�'�Vg´ß², ǑÒ´`, õ�?nìü���^éu^r5ùA�´Ø��
(ß²) �. �é{`, ^r�±r©ÙªXÚw�´�� “J[�üÅ”, Ø¬w�©ÙªXÚ¥�ÕáO�Å. ©Ùªö�XÚ3Jø�ä|±�Je, ¡�õ?nìXÚJø��ß²�?Ö©�!¿1�1�õU, ¿?�Ú�±*��é�äO�℄�©Ùª+n. du©Ùªö�XÚ�VgLun�z, Ǒ,'u©Ùªö�XÚ�ïÄ�~õ, �´¯¢þ¿vký�û^�©Ùªö�XÚ�¢y.

2) ÄuüÅö�XÚ�XÚ^�� —— ¥m�.¥m��Vg��Ñy3 1968 NATO ^�ó§¬Æ��w¥ [8]. 3 1972 Ñ��=I,�5Accountant6¥�Ñ
é¥m����£ã: “duk
XÚLuE,, I�éIOö�XÚ?1Or½?U, dd���§S�¡�´ ‘¥m�’, ÏǑ§� uö�XÚÚA^§S�m”[9] . Bernstein3 1996 � Communications of the ACM þuL�nã©Ù [10] ¥�Ñ
¥m��©a, )º
¥m��A5Úü?L§, ¿JÑ
��2��^�¥m�Vg�., Xã 2 ¤«.�Ǒéö�XÚ�Ö¿, ¥m�ǑA^§SJø
�X��A^?§�� (API), ±9ÏA^§S±�\ß²��ª�¯�ä℄. �ä¥m��Ì�A:´vö�äA^§S�5, {zÙmuÚ$1, ¿�éXÚ.�©Ù�¸ (�ä!ÌÅ!ö�XÚ!?§�ó) �E,5ÚÉ�5?1Ä�, ���äzA^§S�I'5A^Ü6g�. �ä¥m��õUÌ��)�§L§N^!K1þï!̄
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¥I�Æ : &E�Æ 1 43 ò 1 3 ÏÖ?n!N�!S��æ�, ;.~f�): DCE/RPC 3), CORBA, .Net, J2EE �.

2.3 ö�XÚu��Ì�°Äå©Ûö�XÚu��{¤, �±o(Ñ3ö�XÚu�L§¥�A�Ì�°Äå:

1) J��p�/u�M�℄¤Jø�O�Uå. �XO�ÅM��u�, ö�XÚ7LU
Jø�\p��|^#M��Uå, |^^�EâÚÊ+n�M�±/¤(¹!p�!�&!Ú��J[℄. ~X: 3 Unix/Linux ¥, �±rNõ	�Ñ��©�5?1+n, l�±JøÚ��+nÚö��ª, JpA^§S�mu�Ç; Ǒ
)û?nì!S�Ú I/O ���m��Ý�É, OS/360ö�XÚÏLéS��y©|±õ�§SÓ�733S�¥, l�±¢yõ�§S�1�õU; 3y�ö�XÚ¥, ��±ÏLJ[S��Vg*�O�Å�ÔnS�, �A^§S3$1�A��±Pk�¡��S��m; 3Û��þ, �õêö�XÚÑ|±ÏL�ä©�XÚ (~X NFS)*�O�Å��/^�, �A^§S�±±ß²��ª�¯Ù�O�Åþ�^��m.

2) ÏLvöA^^�¥��5¿?1E^, ��UJp^�muÚ$1��Ç. l¡éö�XÚu��{¤©Û�±w�, ö�XÚ�éõõU´ÏLvöA^^�¥��5���, ¿òA^§S��5�DǑö�XÚ (¥m�)��Ü©, ÏLE^ù
�5õU,�±Ǒ^��muÚ$1Jø�Ǒ´L�A^§S��Ú$1�¼ê¥,Jp^�muÚ$1��Ç.~X,3 Unix ö�XÚ¥,8¤
���mu�¸, �) cc (C �ó?Èì)!make (build +nóä)!Þ©�!XÚ¥ (Ì�´
libc) �muóä; 3ã/^r.¡�u�L§¥, l 1991 m©uÙ� Linux ö�XÚ¥¿vk�)ã/zS¡, KDE Ú Gnome ã/S¡�¸´©O3 1996Ú 1997âuÙ�,������ÿ,§�âÅì¤Ǒ GNU/Linux ö�XÚIOuÙ�¥��Ü©.

3) ��/÷v^ré´^5�I�. �X#�A^�ªÚ<Å�p�ª�Ñy, ö�XÚ���Ú+
#.<Å�p.¡9�'Eâ�u�.�Ï� Unix shell Ò´�«�~²;�^r.¡, ��y3�´NõXÚ§S
�ÄÀ. �X�<O�Å�61, Äuã/^r.¡ (GUI) �I�XÚ¤Ǒ
�^�Ǒ2���p�ª. �Xpé��×�u�ÚA^�ÑÖz, 3èAì¥�±�1�5�/A^§S��Ü©õU,ÏdWebèAì®²Ø2´Jø{ü��äèAõU,�3¤Ǒ�«#�^r.¡�ª.

2.4 ö�XÚy1u��ª�3�¯K£�ö�XÚ�u�, �±w�Ùu��ª��3�
¯K:

1) lüÅö�XÚ�ÆÝ5w, DÚö�XÚFª
�ÚE,, �SØÚØ%õUCz¿Ø�,¤O\�Ì�´ “A^�5” Ú´^5�Uå. 8Ì6�S¡ö�XÚ, ~X Windows 7 �;.SCI�Ó^ 10 GB �m�XÚ�m, Ù¥�L�� (� 5.6 GB) ´Ä�ó�¥, Ù¥�)Ǒ|±�ÓõU�Ä�ó�¥��«��, ±|±�«ØÓ�¢�A^. ,	, ��� Linux XÚ (~X
RedHat 9)���SCÚ��SC�m��Ok 10��õ,3ö�XÚJø�ù
�	õU¥�)�«A^§S (�)���ú^�!�ä�¯^��)!õ�ã/zS¡XÚ (~X KDE Ú Gnome)!±9
��mu�¸ (gcc ?Èì±9XÚ¥�).

3) DCE/RPC ��¶´ distributed computing environment/remote procedure calls (©ÙªO��¸/�§L§N^),§´m�^�Ä7¬ (Open Software Fundation, OSF)u 1984JÑ�^u©ÙªO��¸� RPCÆÆ5�,��Ǒ´����ä¥m���
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�, (�Ǒ�5�E,, �´éuØÓ^ró, �U�¬^�ö�XÚ¥Jø��ÜõU¥���Ü©. ùØ=3,«§ÝþE¤
℄L¤, �Ïd�XÚ�5
Ø7��E,5. Ïd, XJU
éDÚö�XÚ?1Ê�, ��ÏL�5z½�Úà}��ª5| ØÓ�A^Ú^r, ò¬�ö�XÚ�\ÎÜ�5�u�ª³.

2) ,��¡, Ǒ,8�ö�XÚ�±�6Ùþ��ä¥m�5)û��ä�'�Ü©℄Ô, �´du¥m�ÄuE,�ö�XÚ�, Ø��ö�.�M�℄, Ïd¬�O�XÚ5UÉ�KǑ. Ǒ,æ^�g(�k|u��XÚE,5, �´Ï~�GÑ�½�5Uþ��d. ,	, duDÚ¥m�XÚ´3µ4·��¸¥u�Ñ5�, ém�5ÚÄ�5�|±UåØv, Ïdpé�^��m�5ÚÄ�5éDÚ¥m�XÚ��*�5Úg·A5JÑ
ã��℄Ô.

3) d	, pé��Ǒö�XÚ�5
#��&5℄Ô. duDÚö�XÚu��ª�Û�5, #�õU�õ´3±�õU�þ?1U\, l/¤J±�o�
��è, ��8��«û^ö�XÚ¥Ñ½õ½��3�
�É. 3pé���, du�±ÏL�ä�Â�§O�Åþ�ö�XÚ,��ö�XÚþ��É���z;~X, 2010Ñy� Stuxnet¾Ó 4) a/
�¥�L 500���O�Å, Ù¥�K�IÉ�a/�O�Å��òC 60%. w,, 3ykö�XÚ�þÏLS�5Ö¶��ªéJý�¢yS��&�ö�XÚ. Ïd,XÛl�þ)ûö�XÚ��&5¯K, ïÄÚmuÄu#��S��&NX(��#.ö�XÚò´���~��℄Ô.

3 �äzö�XÚ�ïÄyG�XC 20 5pé��¯�u�, ö�XÚ¡é�O�²��3lüÅ²�ÚÛ��²��pé�²�=£. ö�XÚØ=I�Jø�ä|±Uå, ���´, I�)ûXÛ+npé�²�þ�
��O�℄Úêâ℄, XÛ��/|^©Ùª�O�Uå��õ¯K. 3pé���, �XüÅö�XÚ�Ø%õUÄ�½., �äzÅì¤ǑÌ6, Ïd, ¡�pé�Ò¤Ǒ
ö�XÚu��#Ì�.3pé�61��, ÒÑy
pé�ö�XÚ�J{, �«|�Ú�<ÑQ²JÑ½ö}ÁmuL�¡�´ Internet OS�^�ÚXÚ,~XÍ¶ö�XÚ;[,Q3 Amiga�<O�ÅþÄgÚ\õ?ÖVg� Carl Sassenrath ÒQíÑLÄu�¤u²� REBOL �ó� REBOL Internet Operating

System: IOS 5). IOS Ì�¡�è�?^r, Jø' Email, Web Ú=�Ï& (IM) �Ǒk?�+|�6õU, �)¢���p!Æ�Ú��Å�. IOS ¥�Jø
�þ�~^A^, ¤kA^Ñ�±Ä��#, ¿�mu±Ï�~á, �±3éá�mSÜÝ���#�²�.� Internet OS '��C��k��Vg´ WebOS 6), ù´��l 1997 Òm©Ñy�â� [11],Ì�g�´3èAì¥¢yaqö�XÚ�õU, l^r�±���/ÏL?¿O�Åþ�èAì�¯gC�ö�XÚS¡. 3 2000  UC Berkeley Ò¢y
 WebOS ��.XÚ [12,13], �5qÑy
 VirtualOS, YouOS, G.ho.st�61� WebOS.Ù¥, EyeOS 7) ´WebOS���;.�L,8dm�«�o,¿Q�µǑ 2009 SourceForgem�«�kdå��8. EyeOS3èAì¥
4) http://en.wikipedia.org/wiki/Stuxnet

5) http://www.rebol.com/index-ios.html

6)ùp�WebOS ��´�aWeb ö�XÚ,Ø�� Palmúi (�� HPÂ	)íÑ��U�Åö�XÚwebOS· 
7) http://eyeos.org
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Terminal OS

(Any device) Service

requests

Server-side OS

(Internet resource

management)

Internet client Internet serverã 3 pé�����äzö�XÚ
Figure 3 Networking operating systems in the Internet eraJø
�«A^§S�mu�¸, ¿�ÏLÙm�«Jø�)3� Office 3S�þZ���A^,Ó�Äum��ǑúiÚ|�Jø½���úXÚ.î�5ù, WebOS¿ØU�¡�´ö�XÚ, §��´3èAì¥æ^ Web�¡�«Eâ (~X

JavaScript) 5¢yaquö�XÚ.¡�õU, ~X3��¥¢y Office ©�?nA^, ¿��±3õ�A^�m?1�� (aquö�XÚ¥�?§��), ÙÌ�O�Ú�;õU3ÑÖìà¢y, A^§SKÑ3èAì¥�1. ù�a WebOS �Ǒ(��¶iAT´ WebTop (= Web S¡), ǑÒ´`rDÚ�S¡ (desktop) =£� Web þ.éu Internet OS�.AT´�o�f, ±9§¤�9����.kõ�, ��Ñvk��ú��½Â. Tim O’Reilly 8)3 2010uL
�'u Internet OSyG�w{ (“The State of Internet Operating

Systems”), JÑ, “�) Amazon Web Services, Google App Engine Ú Microsoft Azure 3SǑmuöJø�;ÚO��¯��O�²�´�3Zy� Internet ö�XÚ�Ø%” . O’Reilly �Ǒ, y��
Internet OSA��)Xe�õU: |¢!õxN�¯!Ï&Å�!�°£OÚ��'Xã!|GÅ�!2w! �!�m!ã/Ú�Ñ£O!èAì. ùl��ý¡L², #,pé�A^Pk��õ�5õU�3ÅìvöǑ#��5Ä:��, ù
�53�5¬ÅÚ�DǑ�äzö�XÚ¥��Ü©.ã 3 �Ñ
��pé�����äzö�XÚ�«¿ã, 3oNþNyǑ “� + à” (=pé�ÑÖì + �rà) (�. �äzö�XÚïá3DÚªàÚÑÖìö�XÚ�þ, ù
DÚö�XÚ�,PkX¤«� 3 �(�. loNþ5w, �äzö�XÚ�Ä�(�Xe: ÑÖìàJø℄+nõU, ÏLÑÖìàö�XÚ¢y°þ℄�+n, ¿ÏLJ[ÅÚÑÖzEâJøÑÖ; pé��rà�Ǒ “<Å�p.¡” , �±´�) PC!þ�� (²�>M)!�U�Å�3S��«O���; �Ǒ�ö�m�xù, �ràÏLÑÖ��5�¯ÑÖìàJø�O�Ú�;ÑÖ. 3ù«�ªe,�rà®²ØI�r¤k�A^§S ($�XÚ§S)ÑSC3�/,´�±ÏLÑÖ����ªlpé� “�” þUI¼��A�ÑÖ.¡�pé���äzö�XÚ¡��X�℄Ô: 1)ö�XÚ+n�℄lüÅC¤
��pé�þ�E,Ú°þ℄; 2) pé����#.A^I�#��5vö��D, ±9Äu
��5Ä:����5z½�; 3) ö�XÚI�|±ÑÖz (SaaS) 9ÑÖ�UI�^ (�)=^=¿); 4) �äzö�XÚ��|±ØÓO�ªà (�) PC!�U�Å!²�>M�) ��¿ß²�¯, ±9�¨à�m�ÆÓ.

8) Í¶ IT Ñ�û O’ReillyÑ�úi�M�<, Web 2.0 ���ö��
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r÷�: ¡��ä�ö�XÚ—— yGÚ℄ÔC5, IS	Æâ.Úó�.Ñ3�äzö�XÚ��?1
�þ�}Á, �)
Nõk�L5�ó�. e¡·�ò©O0�ISþÚIS�'�ïÄ?�.

3.1 ISïÄ?�pé����äzö�XÚu�����A:´A^°Ä,ù´ÏǑ#.A^�ª�ZyíÄ
�äzö�XÚ�Eâ?Ú, �þ�#.A^KÌ�5u^rI�Úè��SÜI�. lISþw, pé�è�®²¤Ǒ�äzö�XÚu��Ì�íÄåþ��. e¡·�k0�ó�.�?��¹, ,�20��'�Æâ.ïÄ?�.

3.1.1 ó�.?��äzö�XÚ�I�3é�§Ýþ5gupé�è�g��I�. ~X Google úi3$E�)|¢Ú�3S��þpé�A^��ÿ, ÒÅìvöÑ
#�©�XÚ!êâ+nõU�ö�XÚ�5, íÄ
�äzö�XÚ�u�.  Amazon úiǑ´3$Eg�|±>fûÖ��.êâ¥%�Ó�,JõÑ
|±�O��XÚ^�, ¤Ǒ
�¤õ��O�Ä:��Jøû��. e¡±A��'�^�úiǑ~, 0�ó�.é�äzö�XÚ�u�¤�Ñ�Ì��z.�Ǒ�¥+k�|¢Ú�Jøû,3,«¿Âþ, Google®²¤Ǒ
pé�����¶��.Ǒ
| �)|¢Ú�3S��þ�Ö, Google úi$E
õ��5�!$¤��êâ¥%. Ǒ
ü$¤�!Jp�Ç, Google úiï�
õ«#Eâ5| ù
êâ¥%, Ù¥�Í¶��) Google File

System[14], BigTable[15], Map/Reduce[16], Spanner[17] �, ù
EâþuL3ö�XÚ+���¬Æ�þ, ©Ol�.êâ¥%�©�XÚ!êâ+nÚ©ÙªO��¡�y
 Google 3�äzö�XÚ�¡�Ø%Eâ. Ǒ,ù
Eâ��5gu Google �Ö�I�, �´%3��§ÝþÚ+
ïÄ��6, ¤ǑC5-<Ê8�¤J��.,��¡, Google ǑÏLéDÚö�XÚ�}àÚ½�, HÜpé�Ú£Äpé����#.A^�ª, íÑ
gC�#.�Uªàö�XÚ Android Ú Chrome OS. 3�U�Åö��¡, æ^m� Google �Åö�XÚ Android ��U�Å®²�L Apple � iPhone,Óâ
�U�Å�L���½|°� 9). Google �±Ù Chrome èAìǑÄ:, ï�
 Chrome OS ö�XÚ, Tö�XÚÌ�¡�þ��, ± Google Jø��ÑÖǑÄ:, �ï±èAìǑØ%�õU{ü!éÄ�Ý¯ (30 �±S)!S��ªàö�XÚ. 2012 �, Google é Chrome OS �.¡?1
UE, Ø
aqèAì��¶.¡�	, ǑJø
aq Windows Ú Mac OS XÚ�I�õU.�ǑDÚ�ö�XÚÚS¡�ú^��Ì�+�ö, Microsoft�ö�XÚÚ�ú^���¬épé��|±Ǒ,�k¢�,�´3 GoogleíÑ
�«3�ÑÖ��, MicrosoftǑ3Áãr�) OfficeX��ú^�3S�^�=£�pé�þ,±ÑÖ��ªJø�^r. 3#íÑ� Windows 8 X�ö�XÚ�ØÓuÙ�¥ÑV\
é Microsoft^�A^ûA MarketPlace�|±,Ó� MicrosoftǑ3}ÁrÙ�U�Åö�XÚ Windows Phone OS Úe�� Windows S¡ö�XÚ Windows 8 ÏL
Marketplace;�(Üå5,±B��/Ǒpé�Ú£Äpé�Jø|±. ,	, MicrosoftïÄ��Ǒ�¥���è�ïÄìè, 3�äz©�+n!èAìS�!�Uªàö�XÚ�S�ÚUÑ`z��¡þ�¤
�þ�ïÄó�, ´#.�äzö�XÚ��íÄåþ.

9) �â{IZ�Üúi�N�êâ, 2012 1�GÝ, Android 3{I�½|°�®²��
 61%
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¥I�Æ : &E�Æ 1 43 ò 1 3 ÏÙ�#.�äúi, ~X Amazon �Ì�Ǒ,´>fûÖ, �´/ÏÙ�5�O� (EC2) Ú��; (S3) XÚ, 3 IaaS (Ä:��=ÑÖ) +�Óâ+k/ , Ýº
�äzö�XÚ��þk?Eâ.,	, /� Google �¤õu��ª, �¥+k����ä�Õ Facebook ǑkOy/ÏÙ°þ�^rÚêâ℄, r���ä�| EâvöǑö�XÚ��5õU, líÑÄu���ä� Facebookö�XÚ. Firefox �äèAìJøû Mozilla úiǑ3 2012JÑ, Äu�� Boot to Gecko�8,�ï¡��U�ÅÚ²�>M� Firefox ö�XÚ 10), 3��M�¥¢yé HTML5 �|±, 8
Firefox OS ®²3|± Android �£Ä��þ?1
ÿÁ.Ø
¡�DÚO�����äzö�XÚ�	, �XÔé��#.A^�ª�Ê9, �Ñy
�«¡�äNA^+��#. “ö�XÚ”. ~X, =Iúi Living Plan IT �Oy3ÔííÑ�« “��¢½” ö�XÚ 11) Tö�XÚJør�)Y!>!�Ï�ÑÖë�3�å�Ú�¢½²�. �DÚö�XÚ�', ù«¢½ö�XÚ�5XÚ�°�5, ÏǑ3TXÚþ¬$1Nõ)kM'�ÑÖ. TúiÓ�OyÏLi\¤Zþ��Daì�Ǒi���, Ǒ��#ï���ú�«ïá�Uì²Úø9XÚ.{I Microsoftúi3 2012íÑ
[Ìö�XÚ HomeOS[18], Ǒ[Ì�UA^�^rÚmuöJø
aqu PC �EâÄ�, �)�ä��Ä���!ª���?Ö��, ±9;Ǒ[Ì�¸�O�+n.¡. HomeOS �Jø
¡�[Ì�A^§SûA, Pkê��[Ì+nA^, ¿3õ�ý¢[Ì�¸¥?1
��mÁ^. lù
~f�±w�, pé���ö�XÚ�Vg�3¥y*�Ú�z��³, ¡���ØÓ+��&EzI�, ¤�ï��e+n℄!�þ| �aA^mu!ÜÝÚ$1�^�²�þ�ÀǑ#.ö�XÚ, �äz�´§���5AÆ��.

3.1.2 Æâ.?��	CA SOSP (international symposium on operating systems principles) Ú OSDI (interna-

tional symposium on operating systems design and implementation) �ö�XÚ (Ú¥m�) +���Æâ¬ÆuL�Ø©, �±w�, Ø
éDÚö�XÚSØ�'Eâ�UY`z�	, kA�9:ïÄ��: õØö�XÚ!ö�XÚ�S�Å�!±9�þ��äzö�XÚ�'�ïÄ. 3�äzö�XÚ�¡�ïÄó�Ì�8¥3XeA��¡:

1) �äzö�XÚ℄+nEâ: �Ǒ�äzö�XÚ�ÑÖìà, êâ¥%«ú
�äzö�XÚ¥℄+n�Ì�õU, ´�äzö�XÚ¥�Ǒ'��|¤Ü©��. C5Úêâ¥%�'�Ì�ïÄ9:�):

� #.�äzêâ��;Å�, �)#.©�XÚ�©Ùªêâ�;Eâ [14,15,19,20];

� Äu “� – �” (key-value) ��;�{!5U`z!��5��æ¡E� [21∼25];

� Jp2�©Ùªêâ�;�5UÚ�^5 [17,26∼28];

� ��;¥�êâS��Ûh�oEâ [29∼31];

� #.©ÙªO�Eâ!Map-Reduce 9Ù`z�{ [16,32∼34]

� êâ¥%�℄©��!UEâ [35∼37], �.

2) �äzö�XÚ�O�J[zEâ: J[zEâǑ�äzö�XÚJø
´� �Uå, ´�äzö�XÚ�'�Eâ, Ó�Ǒ´�O���UEâ��. éJ[zEâ�ïÄÌ�'5J[Å��Ç!S�Ú!U��¡, �):

10) http://www.mozilla.org/firefoxos/

11) http://living-planit.com/
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� |±õur�i�J[zEâ (nested virtualization)[38,39];

� J[Åi�ì¥� IO ℄©�Eâ!̀ z�{ [40,41];

� J[Å�S�i�Eâ [42,43];

� �U�Å��þ��þ?J[zEâ [44];

� ÏLJ[ÅEâü$é��<O��UÑ [45], �.

3) �äzö�XÚ�ràEâ: #.�äzö�XÚI�|±õ«�rà²�, I�|±#.�äzA^�ª!WebèAì±9#.£Ä�U�rà (�)�Å!þ��Ú²�>M�). 3�ràEâ�¡��'ïÄÌ��):

� ÄuÑÖ�#.�äzA^�ª9Ù�1�¸ [46∼49];

� WebèAì�õU*�!èAìö�XÚ9ÙS��oÅ� [50∼53];

� £Ä�U�Åö�XÚ�#.A^�ª!S�Ú!UEâ [54∼57], �.ù
Æâ¬ÆuL�Ø©Ø=5g{IÚî³�ºk�ÆÚïÄ¤, ��)5g Google, Mi-

crosoft, IBM, Facebook �úiÚïÄ���þØ©. lCAö�XÚ�¬Æ�Ø©uL�±wÑ, duO�ÅXÚÚö�XÚ (Ú¥m�) +��ïÄ�5�ªuA^�ª��, Ïd, 8ö�XÚ+��ïÄ¥yÑ
���~m²�A:: ±#.A^�ª�ǑÌ�°Äå, Pk�þêâÚÄ:����.pé�úi3é�§ÝþÚ+
ïÄ��ÚEâ�6,Æâ.Ú�ïÅ�K'5uJl)ûäNEâ¯KÚ?1`z, ÏL�úiÜ�, ¿©|^ÙÈ\�¢S²�Ú^rêâ, Ǒ3�äzö�XÚ�ïÄ��þ��kd��â».

3.2 ISïÄ?�Ǒ,IS3ö�XÚ�Ä:^�Eâ�¡�ïÄ�á�u±{IǑ�L�u�I[, �´, �Ï±5, 3I[:Ä:ïÄu� (973) Oy!I[pEâïÄu� (863) Oy!“Ø%>fì�!pàÏ^�¡9Ä:^��¬” I[�E�;�£{¡ “ØpÄ�;�”¤��ïOy�|±e§·I3ö�XÚÚ¥m�+�®��
�
�U�?�, Ù¥�)±��^� [58] $1| �¸!J[O��¸ iVCE[59]!ß²ö�XÚ TransOS[60], �äz¥m�XÚǑ�L��X��äzö�XÚÚ¥m��¡�ïÄ¤J.��^� (Internetware)[58,61,62] ´·IÆöJÑ��«#.^��.. 3épé�O��¸e^�/��©ÛÚÄ��Ä:þ, ^5£ãäkgÌ5!ÆÓ5!üz5!�¸5!Zy5Ú�&5�5��pé�A^^�. �é�ä�¸e�E,��^�, �®�Æ�ü l�&�ÆÝïÄ
��^��VgÚEâNX. ïÄ÷v�þI�¿�æ�&ÝÚÑÖ�þ�^��E�{, ±9vö�5+nõU¿�y^��&!pÑÖ�þ$1�^�$1| Eâ. �Ǒ�«#.^��., ��^�9ÙEâNXǑïÄ¡�pé�O��¸�ö�XÚJø
�{�EâÄ:.pé�℄� “¤�5”!“g£5” Ú “õ�5” �g,A5�℄�k���ÚnÜ|^�5
ã��℄Ô. I��E�Æ�ü JÑ±�ä℄�UIàÜÚgÌÆÓǑØ%, ïáJ[O��¸ (iVCE)[59] �g´. ± “àÜ�ÆÓ” Ǒ�ïJ[O��¸�#å», �épé�℄�g,A5,ïÄ
m��¸e�UIàÜ¯K!©Ùg£℄�gÌÆÓ¯K±9àÜ�ÆÓ�O�5�. iVCEïá3m���äÄ:���þ, Ǒªà^r½A^XÚJøÚ�!�&!ß²��NzÑÖ.3ß²O��.�Ä:�þ,�u�Æl^r����O� (customer controlled cloud computing)ÆÝÑu, ±^ràJø^rÑÖ!�äÑÖìJø§SÚêâ��;!é�ä^M�℄?1+n
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Äuß²O���O�ö�XÚ (TransOS)�Vg [60]. rDÚö�XÚ,~X Linux!Windows�Ǒ½ÂǑ�ö�XÚ¥�℄. r�O�ö�XÚ½ÂǑ$13DÚö�XÚ�O�ÅÌ� BIOS�m, é�¹�«DÚö�XÚ3S��ä℄?1+n��?ö�XÚ (Meta OS) .3 “��Ê” ÏméÄ�I[ “ØpÄ�;�” , Ø=ÀDÚüÅö�XÚ�ïu, Ó�ǑÜÝ
¡��ä��äzö�XÚ!�ä¥m�Ú�äzA^| óä�ïu,Ù¥, 8¤z¥m��� “o�I�” 12) Ò´��;.��L5¤J, ®à
ISÌ�¥m�ïÄÅ�Ú¥m��û�ïu¤J, /¤
û��¥m��Æï^)�ó.

4 �äzö�XÚ�u�ª³Ǒ,NõúiÚïÄÅ�ÑJÑ
�äAÚ��äzö�XÚ�VgÚXÚ,�)¡J���« Internet OS Ú WebOS, ±9¡��.êâ¥%��O�ö�XÚ (cloud operating system), �´,®k��«�äzö�XÚ'5�:½ö´ÑÖìà�$1Ú+n (¡�êâ¥%�ö�XÚ),½ö´#.<Å�p�ªÚªàö�XÚ�à} (£Ä�U�Åö�XÚ),½ö´±èAìǑ�L���rà (èAìö�XÚ).3pé���, �äzö�XÚ�+né�C¤
pé�²�þ�°þ�;ÚO�℄, ^r�±ÏL PC!�U�Å!²�>M�õ«pé�ªà�¯pé�²�þ�℄ÚÑÖ. Ǒ
·Aù��Cz, pé�����äzö�XÚI�Ǒ°þêâ℄Ú�5�O�Jøp��J[z| , �A^ÚÑÖ�±ÏLß²��ª�¯pé�þ�℄;Ó�±ÑÖz�ǑÌ�Eâr�Úà?1Ú�+n, ǑÑÖìà (�) Ú�rà (èAì½�U�Å) Jø “�¨à” KÜ�)û�Y.Ǒ
��/|±#.�äA^�ª, +n°þ�O�Úêâ℄, ¿Ǒ^rJø¿©�5z�ÑÖ, �äzö�XÚ�u�¥yXeª³:

• (�z: 
��üNz�ö�XÚ (½¥m�) J±÷v�5z½�I�, ö�XÚÚ¥m��(�¬¥y��z�/�. ±��zEâǑÄ:, U
��/|±±��Ǒü�� “UI�^” �oN8I, Ø=�±|±A^^��UI\1, �éö�XÚ�Ä:^�Ǒ�±��±��Ǒü��UI½�!UI\1Ú�^.

• ÑÖz: pé����A^�ª����A:´ÑÖz. ÑÖ��/A^���«O3u
“���^!Ø�Pk” , duÑÖØI�3�/�1, Ïd�±�� “UI�^, =^=¿” �8I.�Xpé�ö�XÚ�?�Úu�, pé�þò¬Jø�?Ø3�^�ÑÖ, ^r�±���/ÏL?Û���¯ù
ÑÖ. ,	, du�äzö�XÚ�|±�)S¡O�Å!�U�Å!þ�� (²�>M) 3S�õ«ªà, ÏdÏLA^�ÑÖz (ÚIOz), �±'�N´/)ûA^�õªà·�Ú “�à” ÆÓ�¯K.

• ´� : pé��3ÅÚu�¤Ǒ���.J[O�²�, ǑÙþA^½ªà^rJø©Ùª�êâ�;ÚO�Uå. �äzö�XÚ±Ú���ª+n©Ùª�^M�℄, �âA^½^rI�Jø´� �℄�¯ÚO�Uå.

• �½�: 8¥O��ªÚ�þ�5�D��pé�ö�XÚ�U¤Ǒ���¹ã�℄ÚA^�+nXÚ, �´, éu¡�^r�ö�XÚ5`, duz�^r�I�ØÓ, ÏdÑØ�U^�¤k
12) http://www.orientware.org/
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Figure 4 The architecture of the Internetware operating system�℄. ,	, pé�þ�℄�õ, Ǒ��^r�UJ±é�gC¤I�A½℄. Ïd, �äzö�XÚI�|±Äur��5℄��5z½�õU, ��Ø=�±|±ú��^�ÚÑÖ, ��±ÏL�5z½��B/�ï¡�ú¯!Ü�!1�![Ì½�<��äzö�XÚ.

5 ��ö�XÚ —— #.�äz^�$1| �¸3Ïö�XÚÚ¥m��¡õ�ïÄó�Ä:þ,�®�Æ�±��^�ù�#.^�/��Ǒ�\:,�é#.è�O� (enterprise computing)�I�,�E¡���^���äzö�XÚ,{¡��ö�XÚ (internetware operating system) , ÙVg(�Xã 4 ¤«.�®�Æ3ö�XÚÚ¥m��¡�Ì�ÏïÄó��): 1)ö�XÚ���zÅ�, �)i\ªÚ�U�Åö�XÚ (~X Android) ���zÅ� [63]; 2) #.�äz¥m�Eâ, �)gÌ�£���A^ÑÖì PKUAS[64]; 3) �rà�ÑÖzÅ�, �)#.pé�A^� mash-up �EEâ [65]!Äu|C�èAìL�ràEâ [66] �; 4) 3 “�¨à” KÜ�ÆÓEâ�¡��ÚïÄó��.±ù
ÏïÄó�ǑÄ:, ��ö�XÚ�ïuòÌ��)±eA��¡�ó�:

• ��ö�XÚNX(�: �é�ä�¸e^��#.5�!AÆÚA^�ª, ïÄ��^�ö�XÚÌ�A5¿�EÙNX(�, �)�rà¨ÑÖì�ÝKÜ�NX(�º�!ÑÖìàüÅö�XÚ��zÚÑÖz!�ràA^ÚÑÖ�UI\1�3��¯�.

•��ö�XÚ℄+nEâ: 3��ö�XÚÑÖìà,Ì�'5℄+n��'Eâ,�)O�Ú�;℄J[z!8¥ª+nÚ�� NÝ�©�Eâ!S�Ûh�oEâ!êâ¥%UÑ�.
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• ��ö�XÚA^| Eâ: Ǒ|±��A^^��mu�$1, òïÄ¡���AÆ�A^| Eâ, �)��^�Ä�|CÚ3�üz|±!5�zO�?Ö�©Ù¿u|±!g£+n�;

• ��ö�XÚ<Å.¡Eâ: ��ö�XÚò|±õ«�äªà��¯, ïÄSN�)É��ràþ�.¡�y�.!̂ r�5½�üÑ��!A^.¡�ªà¶4º�gÄ·A!ªà>³+nÚ!U!¡�õªà�J[ó���;

• ��ö�XÚ;.A^«�: ��ö�XÚÌ�¡�#.è�O��I�, ���©Ǒ�úXÚÚ)�XÚü�Ü©. éuØÓÅ�½|�5`, �úXÚPk���5, �´ØÓ|��)�XÚK¬Ï1�ØÓØÓ, $�=��Ó1�Ǒ�U¬k���O. �â·�g��I� ——^�EâïÄ�mu,Oy3��ö�XÚþmu�)�úXÚ (^rǑ¥%�êâ�A^��!F§+n!=�ÏÕ�) Ú)�XÚ (XÑÖz�?ÈÚmu�¸!�äzA^óä8�) 3S�«�A^8.

6 (å��XO��pé�²�C[, �ÑØ¡�#.A^�ªI�#�$1²�, Ïd,¡�pé��#���äzö�XÚ¤Ǒó�.ÚÆâ.'%�9:. �©3o(ö�XÚu�ª³�Ä:þ, o(
��äzö�XÚ�Ì�ïÄ��, ¿é�5�U�u�ª³�
{�©Û, Ǒ0�
�®�Æ3d+���'}Á. dupé�O�²��E,5, �äzö�XÚ�õUÚVgÑ�Ê33¯`ª���ã, ¿��¤�£, Ïd, �©*:�´Jø�«ÀÆ, J�± V�. >øÓ1ë�!1µ.ë�©z
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Network-oriented operating systems: status and challenges

MEI Hong∗ & GUO Yao∗

Key Laboratory of High Confidence Software Technologies, Ministry of Education, Institute of Software, School of

Electronics Engineering and Computer Science, Peking University, Beijing 100871, China
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Abstract The operating system represents a key system software layer in a computer system. The main

thread of operating system development has been single-machine-oriented with the goal being to improve the

performance of computation hardware, and provide friendlier and easier-to-use interfaces for applications and

users. With the development of networking technology, networking support in operating systems has become an

important auxiliary development thread. Owing to the rapid popularization of the Internet, network-oriented

operating systems have attracted widespread attention and have become the main thread in operating system

development. To manage the vast distributed data on the Internet and provide better support for new applications

and services in the Internet era, operating system technology is undergoing significant evolution. This paper first

provides a brief review of the development history of operating systems, including the history and development of

operating systems for individual machines, as well as operating systems and middleware support in a networked

environment. We also analyze the main challenges of operating systems in the Internet era. After summarizing
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the research progress of existing network-oriented operating systems in both academia and industry, we discuss

their main characteristics and future development trends. Finally, we introduce our proposal in this area focusing

on Internetware.

Keywords operating system, Internet, middleware, Internet operating system, Internetware

MEI Hong was born in 1963. He re-

ceived his Ph.D. degree in Computer

Science from the Shanghai Jiaotong

University, Shanghai in 1992. Cur-

rently, he is a Professor and the Dean

of the School of Electronics Engineer-

ing and Computer Science at Peking

University. He is also the Director of

the Key Laboratory of High Confidence

Software Technologies of the Ministry

of Education. His research interests in-

clude software engineering and system

software. Dr. Mei is an academician of the Chinese Academy

of Sciences.

GUO Yao was born in 1976. He re-

ceived his Ph.D. degree in Computer

Engineering from the University of

Massachusetts, Amherst in 2007. Cur-

rently, he is an Associate Professor in

the School of Electronics Engineering

and Computer Science at Peking Uni-

versity. His research interests include

operating systems, low-power design,

and mobile computing.

321




