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¥xÆW¤j¾Ç̧ê°T¤uµ{¬ã̈s©Ò³q°T»P¦h́ CÅé¹êÅç«Ç

¡u°ª³t¤A¤Óºô̧ô¤W§Y®É¶Ç¿é̈ó©w¤§³]­p»P¹ê§@¡v́ Á¥½³ø§i

­pµe½ş ¹: NSC 88-2213-E-002-063

¥D«ù¤H: ¶À»F¶ ̄ ±Ð±Â

1. ¾É½×

¦b²{¦æªººô̧ôÀô¹Ò¤¤¡A¤A¤Óºô̧ô¥i¥H
»¡¬O³Ì³Q¼sªx±Ä¥Î¦Ó¥B»ù®æ³Ì«K©yªº¤@
ºØ°Ï°ìºô̧ô¬[ºc¡CÆ[¹îªñ¦~̈ Óºô̧ô§Þ³Nªº
µo®iÁÍ¶Õ¥i¥Hµo²{¡A¤A¤Óºô̧ô¤£¦ý¤w̧ g¦¨
¬°¥«³õ¥D¬y¡Ä äºô̧ô¶Ç¿é³t«×¡A¤]§Ö³t¦a
¥Ñ10Mbps µo®ï ì¥Ø«eªº100Mbps¡A¬Æ¦Ü
1Gbps ªº³t«×¡C°ª³tªº¶Ç¿é³t«×¤£¦ýº¡̈¬
¤@̄ ȩ̈ê®Æªº¶Ç»¼¡A¤]́ £̈Ñ¤F¦h́ CÅéºô̧ô¦b
¹ê»ÚÀ³¥Î¤Wªººô̧ô¥­¥x¡Ä Ï¦h́ CÅéºô̧ô̄à
°÷̄u¹êªº®i²{¦b§Ú­ÌªºÀô¹Ò¤¤¡Ā S§O¬O²{
¤µ¬y¦æªººô»Úºô̧ô(Internet)¤Î¥ø·~ºô̧ô
(Intranet)¤W¡C

¦b¦h́ CÅéºô̧ôÀô¹Ò¤U¡Aºô̧ô¶Ç¿é³t«×
ªº́£ª@̈ Ã¤£̄à§¹¥þº¡̈¬¦h́ CÅéºô̧ô¤¤§Y
®É©Ȩ̂ê®ÆªºªA°È­n̈ D¡C¥Hµø°T¹q̧ Ü¤Îµø°T
·|Ä³̈t²Îµ¥¦h́ CÅéÀ³¥Î̈t²Î¬°̈Ò¡A­Yºô̧ô
Àô¹Ò¥¼̄à́£̈Ñ§Y®É©Ȩ̂ê®ÆªºªA°È«~½è«O
ÃÒ®É¡A¬°¤F¾¶̈q¹F̈ ì§Y®É©Ê­n̈ D¡AÀ³¥Î̈t
²Îªº³]­ṕ N¥²¶·¦Ò¼{ºô̧ôªº¾Ö¶ëª¬ªp¡A¤~
¥ī à¾¶̈qÁ×§Ķ ê®Æ¶Ç¿é·|¦]ºô̧ô¾Ö¶ë¦Ó
µLªk·Ç®É̈ì¹F¥Øªº¦a¡C

¤A¤Óºô̧ốN¬O¦]¬°̈äºô̧ô̈ó©w¡Ð̧üªi
·Ṕ ú¦h¤¦̧s̈ ú/¸I¼²°»́ú(CSMA/CD)ªº°Ý
ÃD¡Ä Ï±o§Y®É©Ȩ̂ê®Æªº¶Ç»¼·|¦]ºô̧ôªº¶Ç
¿éÅÜ¤Æ¦Ó³y¦¨̈ä¤£½T©wªº©µ¿ð¡Ā S§O¬O¦b
¸I¼²µo¥Í«áªº­«¶Ç®É¶¡¡Ä ä̧ê®Æ¶Ç»¼®É¶¡
§ó¬OµLªk¹w¦ô¡A³oºØ¤£½T©w©Ê¥¿¬O§Y®É©Ê

¸ê®Æªº­P©R¶Ë¡C¦Ó§Y®É©Ȩ̂ê®Æ¥¿¬O¦h́ CÅé
¨t²Î¤¤¤£¥i©Î̄Êªº́CÅé̄S©Ê¤§¤@¡A©Ò¥H¦p
¦ó¦b¤A¤Óºô̧ô¤W«Øºc§Y®É©Ê¶Ç¿éÀô¹Ò¥¿
¬O·í¤µ́N­«­nªº½ÒÃD¡C

¥»³ø§i¤¤́£¥X¤@­Ó¦X¾A©ó¤A¤Ó¥ø·~
ºô̧ô(Ethernet Intranet)¤Uªº§Y®É¶Ç¿é¬[
ºc¡A¥]¬AÀW¼e«Ō d̈ ó©w¡B§Y®É¶Ç¿é̈ó©w¤Î
ºô̧ô³s½u³]©wµ¥¬ÛÃö̈ó©w¡Ä ä¤¤§Ú­Ì±N¾Ü
¸ô¥\̄ à¥æ¥Ñ§Y¦³ªººô̧ô̈ó©w(¦pIP ¾Ü̧ô©Î
IPv6)¨Ó§¹¦¡̈F¦Ó̧ê®ÆÃì̧ô¼h«h¥H¤A¤Ó°Ï°ì
¬°¥D¡Á £̈ÑÀW¼e­­̈î¤Î§Y®É³s½uªº­ã¤J±±
¨îµ¥¥\̄ à¡A¥H́ £̈Ñ¤@­Ó¦³ªA°È«~½è«OÃÒ
(Quality of Service, QoS-Guarantee)¯à¤Oªº
¤A¤Ó°Ï°ìºô̧ô¡Ä ä¤¤¥]§t¤A¤Ó¥ǽ«ºô̧ô¤Î
¶Ç²Îªº¦@̈ É¶×¬y±Æ¤A¤Óºô̧ô¡C

¦b¶Ç²Îªº¦@̈ É¶×¬y±Æ¤A¤Óºô̧ô¤W¡A§Ú
­Ì¤]́ £¥X¤@®M̄ Â³nÅéªº§Y®É¤A¤Ó¥ø·~ºô
¸ô̈ó©w¡AÅý­Ó¤H¹q̧ £¦b¤£­×§ïµwÅé¤¶­±¥d
ªº±¡ªp¤U¡A¥i¥H́ £̈ÑªA°È«~½è«OÃÒªº̄à
¤O¡A³o¤@³¡¥÷ªº³]­p¡A§Ú­Ì¤]¦bWindows
NT ªº̈t²Î¤W¹ê§@¥Ẍ Ó¡C¥t¥~¡A¥Ñ©ó¦b¹ê
»Ú«ØºcµwÅé¥ǽ«¾¹©Î¶°½u¾¹¤W¶·­n§ó¦h
ªº³]³Æ¡A¦b³ø§i¤¤¡A§Ú­Ì¤]³]­p¥Ñ­Ó¤H¹q
¸£̈Ó¥Ń À¶°½u¾¹ªº¥\̄ à¡A³]­p¤@­Ó¦X¾A¤A
¤Ó¥ø·~ºô̧ôªº§Y®Ȩ́ê®Æ¶Ç¿é̈ó©wªº¾ô±µ
¾¹¡Ä Ó²Å¦X­p¹º¤¤¤A¤Ó¥ø·~ºô̧ôªº§Y®Éºô
¸ô̈ó©w¬[ºc¡Ä Ï§Y®É©Ȩ̂ê®Æ¦b¤A¤Ó¥ø·~¾ô
±µºô̧ô¤¤¥ç¥i¥H¹F̈ ìºô̧ô¶Ç¿é«OÃÒªº¥Ø
ªº¡C
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¥»³ø§i©Ò́£¥Xªº§Y®É¤A¤Óºô̧ô¬[ºc¬O
·¥²Å¦X·í¤µ¥ø·~ºô̧ô©Ò»Ý̈Dªº¡A¦b²{¤µ¥ø
·~ºô̧ô­ȩ̀ó¤J¦h́ CÅé»P¹q̧ £³q«Hµ²¦X¦Ó
¦ª̈º»â°ì®É¡A§Y®É©Ê¶Ç¿éªº­n̈ D¬O¤£¥i©Î
¯Ê¡A¦Ó¦b¥¼̈Ó¹q̧ £³q«H¤u·~(Computer
Telephony Industry)(¥tºÙ¹q̧ £³q«H¾ã¦X¡A
Computer Telephony Integration)ªº¹B¥Î¡A§ó
¬O¥²¶·±N§Y®É©Ê¦h́ CÅé¶Ç¿éµø¬°³Ì­«­n
ªº¤@­Ó̈½µ{°ñ¡C¤U¹Ï¤¤§Ý £¥X¤@­Ó¹q̧ £³q
«H¤u·~¾ã¦X¦Ó¦ª̈º¥ø·~ºô̧ô¡C

2. ¬ÛÃö¬ã̈s

2.1 ¾Ç³N¬É

¦b¾Ç²z¤Wªº¬ã̈s¤j³£°w¹ïCSMA/CD
¥»̈ ­ªº̈ ó©ẅ Ó°Q½×¡Ä Ã¹Á̧ Õ§ïµ½
CDMA/CD ¥ý¤Ñ³]­p¤£̈}ªº°ÝÃD¡A²£·~¬É
ªº§ë¤Jªº¬ã̈s¦³̈Ç¥X¤J¡A¥Ñ©ó²{¦æ¤A¤Óºô
¸ô¥ǽ«¾÷ªº²±¦æ¡Ä Ï±o²£·~¬É¬ã̈s¤j³£ª`
­«¦b¥ǽ«¾÷¤Î¬ÛÃö¬[ºc¤Wªº³B²z¤Î§ï
µ½¡C

 ¾Ç³N¤Wªº¬ã̈s¤j­P¥i¥H¤À¦¤̈G¤j
Ãþ¡F²Ä¤@Ãþ¬O§Q¥Î®É¶¡¤À®É¦h¤u(Time

Division Multiplexing) ªº¤è¦¡̈Ó¹F̈ ìÁ×§K
¸ê®Æ½Ä¼²ªº¥Øªº¡C̈ ä¤¤[1]¤¤́£¥X¦P̈ B¦¡¤A
¤Óºô̧ô(Synchronous Ethernet)¬[ºc¡Ä ÃÂÇ
¦¹¹F̈ ì¶Ç¿é§Y®É©Ȩ̂ê®Æªº¥Øªº¡CÁöµM¦b̈ ä
«ÅºÙ¤£¥Î§ó§ï¥ô¦óµwÅé́N¥i¥H́ £̈Ñ§Y®É
¸ê®Æªº¶Ç¿é¥\̄ à¡A¦ý̈ä¥²¶·̈Ï¥ÎµwÅéªº¦V
¤U­p¼Æ¾¹̈Ã¶ǵ Á©Ê¦a¼s¼½¦P̈ B«Ê¥](Sync
Packet)¡Ä Ïºô̧ô̧ẦI¥i¥H¦b¦X¾Aªº®É¼Ñ
(Slot) ¤¤¶Ç¿ȩ́ ê®Æ¦ÓÁ×§Ķ ê®Æ½Ä¼²
(Collision)¡Ä Ã¥B¥²¶·¥I¥X©Ò¿×¡ü ¾½Ã°Ï¶¡¡v
¡]guard band¡ª̂º¥N»ù¡A¥HÁ×§K¦]¦P̈ B«Ê

¥]¦b®É¶¡°¾²¾®É¡A³y¦«̈Ê¥]ªº̧I¼²¡C
 ¦Ó[2]¤¤«h§Q¥ÎTDMA ªº¤è¦¡̈Ó¹ê§@

¤A¤Óºô̧ô¡Ä Ã́£̈ÑÀW¼e°ţ m̈ Ó¶Ç°eÀW¼e¦V
¶q¡Ä ä¥i¥H¹F̈ ì́X¥G¹s½Ä¼²ªº¥Øªº¡C[3]
¤¤³]­pTEMPRA ¾ô±µ¾¹¡A©ẃ Á¦a°e¥X
Slot-Pulse °Ţ ¹¡A¦Óºô̧ô¶×¬y±Æ¤Wªº̈C­Ó̧`
ÂI¦b¦¬̈ìSlot-Pulse °Ţ ¹«á́N±Ò°Ê¤@­Ó©µ
¿ð©w®É¾¹(Delay-Timer)¡C³z¹L¤p¤ß¦a³]­p
©µ¿ð©w®É¾¹¦Ó¹F̈ ì̧ê®Æ¹s½Ä¼²ªº¥Øªº¡C

 ³o¤@Ãþªº¬ã̈s§ïµ½§¡¬Oª­̀«¦b¦p¦ó
±Nºô̧ôªºÀW¼e¤À°t§·́í¡Ä Ï±ö C±o¤H­n°e
¸ê®Æªº®É­Ô¡A¤£·|»P̈ ä¥Ļ ê®Æ¬Û½Ä¬ð¡Ä ä
§xÃøÂI¦b©ó¦p¦ó́£̈Ñ«Ü¦n¥þ­±©Ê¦P̈ B

¹q̧ £³q«H¤u·~¾ã¦Xªº̈Ò¤l
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(Global Synchronization)¾÷̈î¡A·í¦¹¾÷̈î«Ø
¥ß«á¡A¦Ä ó½Õ¶Ç°ȩ ê®Æ®É¾÷¡C¤£¹L¡A·íºô
¸ô¤W̧ ẦI¼W¥[®É¡A±N§óÃø¹F¦º̈ô̧ô¹s½Ä¼²
ªº¥Øªº¡C

 ¦Ó¥t¤@Ãþ¥iºÙ¬°µêÀÀÅv§ú¶×¬y±Æ
(Virtual Token Bus)ªº¤è¦¡¡Ä ä¬O¬°¤F¤£¥Î
¤W­z©Ò́£ªº¥þ­±©Ê¦P̈ B¾÷̈î̈Ó¹F̈ ì¦P̈ B
ªº¥Øªº¡A¬G§Q¥ÎÅv§ú(Token)ªº¶Ç»¼̈Ó§¹
¦¡̈C¦¹§YÃþ¦ü©óIEEE 802.4 «Hª«¶×¬y±Æºô
¸ô¡]Token Bus¡»̂PIEEE 802.5 «Hª«Àôºô
¸ô¡]Token Ring¡ª̂º«Hª«¶Ç»¼¡]token
passing¡¼̂Ò¦¡¡C¦b[4,5]¤¤©Ò́£Generalized
Broadcast Recognizing Access
Method(GBRAM)ªº·§©À¬O±Nºô̧ô̧ẦI¥H
¹ê»Úªº¦ì̧m̈ Ó½ş ¹¡A±q³Ì¥ªªº̧ẦI¶}©l¬°
¹s¡Ä ÌÄò¶}©l©¹¥k½ş ¹¡A¦Ä Ì½ş ¹¶¶§Ç¶Ç
°ȩ ê®Æ¡A³o¼Ë́N¥i¥H«OÃÒ¦P®É¶¡¥u¦³¤@­Ó
¸ẦI¶Ç°ȩ ê®Æ¦Ó¹F̈ ì¹s½Ä¼²ªº¥Øªº¡C[5]
¤¤¤]́ £¤Î¦³ÃöGreedy ¸ẦIªº®ÄÀ³¡A¦¹®Ä
À³¬O¦]Ethernet ¸ê®Æ½Ä¼²«áªº­«¶Ç¾÷̈î©Ò
³y¦¡̈Ä Ï±o¦³¤j¶q̧ ê®Æ­n¶Çªº̧ẦI¡A¦b¦¨
¥\ªº¶Ç¥X²Ä¤@­Ó«Ê¥]«á¡A·|¦³̧û°ªªº¾÷²v
¹Ü̈ú¤U¤@¦½̧Ä¼²«á¶Ç¿ȩ́ê®Æªº¾÷·|¡A³o©M
«á­±¤@¤p³¹̧¤̀¤́£¤Îªº¥e¾Ú®ÄÀ³¬Û¦P¡C

[6] ¤¤©Ò́ £ªºRETHER ´£¥XÃþ¦ü
GBRAM ªºµêÀÀÅv§ú¶×¬y±Æ(Virtual Token
Bus)¡C̈ ä̈t²Î¦bCSMA/CD »P RETHER
¨âºØ¼Ò¦¡¤¤¬Û¤¬¤Á́«¡C·í¦bRETHER ¼Ò¦¡
®É¡Aºô̧ô̧ẦI¶·Àò±oÅv§ú«á¤~¥i°ȩ ê®Æ¡C
Åv§úªº¶Ç°e¬O¥H¤À́²¦¡ªº¤è¦¡¹F¦¡̈Ä äÀu
ÂI¬O¾ã­Ó̈ó©wÂ²³æ©öÀ¡́ARETHER ¬O¤@­Ó
¤À́²¦¡¡]distributed¡ª̂º̈ó©w¡Ä äÀuÂI¬O¾ã
­Ó̈ó©wÂ²³æ©öÀ¡́C¥Ñ©ó̈Ã«D¥D±q¦¡ªº¬[
ºc¡A¦b̧ ẦI¥[¤J/²¾°£¤Î̈t²Îª¬ºAªºÅÜ¤Æ
¤W¡A¥²¶·¦³̧û½ÆÂøªº³B²z¡A¦Ó̈ä¤À́²¦¡ªº
³]­p¤]¤£§Q²{¤µ¾ðª¬¬[ºc¤U¤A¤Ó¥ǽ«¾÷
ºô̧ôªº̈Ï¥Î¡C¦¹¥~¡A¥Ñ©ó©Ò¦³̧ẦIªº¦ì§}
»P©Ò¶Ç°e¤§§Y®Ȩ́ê®ÆÀW¼e§¡¶·°O¿ý¦b«H

ª«®Ø¬[¤¤¡A¦b̧ ẦI¼Æ¤Ó¦h®É¥ī à·|¦³«Hª«
®Ø¬[ªø«×¹Lªø¡]¤j©ó1514 ¦ì¤²̧Õ¡ª̂º±¡
ªpµo¥Í¡C

2.2 ¬ÛÃö¬ã̈s – ²£·~¬É

°£¤F¤W­zªº̧Ñ̈M¤è®×¤§¥~¡A·íµM²£·~
¬É¤]¤ņ̃û̧ ¹̈êªº§ïµ½¹ê»Ú̧ê®Æ¶Ç¿é®Ä
¯à¡Ä Ã³°Äò́£¥X¤F¤£¤Ö·sªº́CÅé¦s̈ ú̈ó
©w¡C

HP¡]Hewlett-Packard¡©̂Ò́£¥Xªº»Ý̈D
Àu¥ýµ¥̄Å¦s̈ ú̈ó©w¡]Demand Priority
Access Protocol ¡¡̂A©ÎºÙ¬°100VG-
AnyLAN[7]¡A¥Ø«e¤w̧ g¦¬̈°IEEE Std
802.12 ªººô̧ô¼Ð·Ç¡A¥D­nªº¥Øªº¬Ó £̈Ñ̈Ï
¥ÎªÌ¥iÀò«OÃÒªºÀW¼e¡]guaranteed
bandwidth ¡ »̂P̧ û§Cªººô̧ ô¦s̈ ú®É¶¡
¡]latency¡¡̂C¤£¶È¦p¦¹¡A¥¦ÁÙ¦P®É¤ä́©¤F¤A
¤Óºô̧ô»PIEEE 802.5 «Hª«Àôºô̧ô¡]Token
Ring¡ª̂º®Ø¬[®æ¦¡¡]frame format¡¡̂C100VG
»P²{¤µ°ª³t¤A¤Óºô̧ô¡]Fast Ethernet¡ª̂ººô
¸ô¬[ºc¤j­P¬Û¦P¡A¬O¥Ñ¶°½u¾¹»P²³¦hªº̧`
ÂI©Ò²Õ¦¡̈C̈ C¤@­Ó̧ẦI¬O¥H¬Pª¬©Ý¾ë¡]star
topology¡ª̂º¤è¦¡¦U¦Û³s±µ̈ì¶°½u¾¹ªº¤@
­Ó°ð¡]port¡¤̂W¡A¦Ó¶°½u¾¹»P¶°½u¾¹¤§¶¡
«h¥H¾ðª¬©Ý¾ë¡]tree topology¡ª̂º¤è¦¡³s
µ²¡C©M¶Ç²Îªº¤A¤Óºô̧ô»P«Hª«Àôºô̧ô©Ò¤£
¦Pªº¬O¡A¦b100VG ¤W¡A¶Ç¿é́CÅéªº¦s̈ úÅv
¨Ã¤£¬O¥Ņ̃ ẦI¶¡ªº¬Û¤¬Ävª§©Î¾a«Hª«
¡]token¡ª̂º¶Ç»¼̈Ó̈M©w¡A¦Ó¬O§¹¥þ̈ú̈M©ó
¶°½u¾¹¤¤ªººtºâªk¡C¥ô¦ó̧ẦI¦b¶Ç°ȩ ê®Æ
¤§«e¡A³£¥²¶·¥ý³qª¾¡]signal¡¶̂°½u¾¹¡A±µ
µÛ¦A¥Ñ¶°½u¾¹̈M©w³ö Ç̧ê®Æ«Ê¥]ªº¶Ç°e
®É¶¡¡C¦¹¥~¡A̧ ẦI¹ï¶°½u¾¹©Òµo¥Xªº¶Ç°e
­n̈ D¤À¬°¤@̄ ëÀu¥ý¡]normal¡»̂P°ªÀu¥ý
¡]high¡^̈ â­Óµ¥̄Å¡C¶°½u¾¹±N¶Ç°ȩ ê®Æªº
Åv¤Ö Ì°ð̧¹¶¶§ḈÀ̀ô¦aµ¹¤©³ö Çµo¥X­n
¨Dªº̧ẦI¡C̈ C­Ó̧ẦI¦b̈ C¦À̧ò±o¶Ç°ȩ ê®Æ
ªºÅv¤O®É¥ū à¶Ç¥X¤@­Ó«Ê¥]¡Ä Ã¥B¥²¶·¥Ñ
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°ªÀu¥ýªº̧ê®Æ¶}©l¶Ç°e¡C¬°¤FÁ×§K°ªÀu¥ý
¸ê®ÆªǿÁÅQ¦û¦í¾ã­Óºô̧ô¦Ó̈Ï¤@̄ ëÀu¥ý
ªº̧ê®ÆµLªk¶Ç°e¥X¥h¡A¶°½u¾¹·|©ẃ Á́£°ª
¤@̄ ëÀu¥ý̧ê®ÆªºÀu¥ýµ¥̄Å¡C

Åã¦Ó©ö̈£¦a¡A100VG ªºÀuÂI¦b©ó̧ê®Æ
¶Ç°eÅvªºÂà́«¬O¦b¶°½u¾¹¤ºªºµwÅé¤W¹ê
§@¡A¦]¦¹³t«×·|¤ñ¦bºô̧ô¤W¶Ç»¼«Hª«§Ö¤W
³\¦h¡CµM¦Ó¡A¦]¬°­n»P100VG ªº¶°½u¾¹·¾
³qÁÙ»Ý­n¤£¦P¡]¹ï©ó¤A¤Óºô̧ô¦Ó̈¥¡³̂W®æ
ªººô̧ô¥d¡Ä Ï±o¥Ø«e100VG ¨Ã¤£̄à¹³°ª³t
¤A¤Óºô̧ô¤@¼Ëªº­·¦æ¡C¦¹¥~¡A¦b100VG
ªº¶°½u¾¹¤Ẅ Ã̈S¦³©Ò¿×ªº­ã¤J±±̈î¡C³ö Ï
±o¦b̈ t²Î­ţ ü±µªñ¦Ê¤À¤§¦Êªº®É­Ô¡A©Ò¦³
§Y®É¡]°ªÀu¥ý¡^̧ ê®Æªº¶Ç°e³£·|̈ ü̈ì̈ä¥L
§Y®É»P«D§Y®É¡]¤@̄ ëÀu¥ý¡^̧ ê®Æ¬yªº¼v
ÅT¡C

¬Û̧û©óHP ªº100VG¡A3Com ©Ò́£¥Xªº
PACE¡]Priority Access Control Enabled¡[̂8]
«h¬O¤@­Ó́X¥G§¹¥þ¬Û®e©ó¤A¤Óºô̧ô­ì¦³
¬[ºcªº̧Ñ̈M¤è®×¡C©M100VG ¬Û¦P¡APACE
¤]́ £̈Ñ¤F̈ âºØÀu¥ýÅvµ¥̄Å»P̧ û§Cªººô̧ô
¦s̈ ú®É¶¡¡C©M100VG ©Ò¤£¦Pªº¬O¡APACE
¬O§Q¥Î­ì̈Ó¤A¤Óºô̧ô®Ø¬[̈ Ó·½¦ì§}Äæ¦ì
¡]source address field¡¤̂¤¤£±³̀Q̈ Ï¥Î̈ìªº
°Ï°ì/¥þ°ì¡]local/universal¡¦̂ì¤¸̈Ó«ü¥ÜÀu
¥ýÅvªº°ª§C¡C¦]¦¹¡APACE ¨Ã¤£¾A¥Î¦b¤@
­Ó¶·­n̈ Ï¥Î³o­Ó¦ì¤¸̈Óªí¥Ü¦ì§}ªº°Ï°ì
ºô̧ôùØ¡CPACE ªº©Ý¾ë»P100VG ¬Û¦P¡A̧ `
ÂI»P¶°½u¾¹¤§¶¡¬O¥H¬Pª¬©Ý¾ëªº¤è¦¡³s
±µ¡C¬°¤F¹F̈ ì¾¶̈q»P¶Ç²Î¤A¤Óºô̧ô¬Û®eªº
¥Øªº¡A̧ ẦI¤Wªººô̧ô¥d¤µ́M±Ä¥Î­ì¥ýªº
CSMA/CD ¨ó©w¡A¦Ó·sªº́CÅé¦s̈ ú̈ó©w«h
¹ê§@¦b¶°½u¾¹¤¤¡C¥Ñ©ó¶°½u¾¹¤Wªº́CÅé¦s
¨ú̈ó©w¬O°w¹ï̧ẦIºÝªºCSMA/CD ©Ò³]
­p¡A¦]¦¹̄à¤j¤j¦á î¤Ö̈â¤è«Ê¥]ªº̧I¼²¾÷
·|¡A¦Ó­°§Cºô̧ô¦s̈ ú®É¶¡¡C

¦Óºô̧ô¤j¼tCisco ¤@ª½¥Ḧ Ó¤]¹ï©ó¤A
¤Óºô̧ôªº¬ãµo»P¶i®i¥I¥X·¥¤jªº§V¤O¡A¦b

¨äµo®iªºCiscoFusion [9]ªº¬[ºc¤¤¡A±À°Ê
¨ÏµêÀÀ°Ï°ìºô̧ô(Virtual LAN, VLAN)ªº
¥ǽ«¾÷¬[ºc̄ à²Å¦X·Ü Ó·U¦h¼Ë¤Æªº̈Ï¥Î
ªÌÀô¹Ò¡C±q1994 ¦~°_¦Ü¤µ¡Á £¥X¤­¶¥¬q
ªºVLAN §ïµ½­p¹º¡Ä Ï³Ì«á̄à¹F̈ ì¥H¬Fµ¦
¤ÆÁÍ°Êªº¦ḧ ó©w(Policy driven multi-
protocol) VLAN Àô¹Ò¡A¦ÓVLAN ¬[ºc¤]¦­
¤w¦¬̈°IEEE 802.1Q ¼Ð·Ç[10]ªºªì½Z
(Draft)¡A¤£¤[¥H«á§Y¥i¦¬̈°IEEE ¼Ð·Çªº
¤@­û¡Ä Ï¤A¤Ó¥ǽ«ºô̧ôªº¬[ºc§Y±N¦¬̈°¦b
¥ø·~ºô̧ô¤¤¥D¬yªº̈¤¦â¤§¤@¡C

¬Û̧û©óHP »P 3Com ©Ò́Á«Ý§ïµ½§Y®É
¶Ç¿é̄à¤Oªº§V¤O¡ACisco ¥H¤ņ̃û¬Û®e©ó²{
¦æ¤A¤Ó¥ǽ«ºô̧ôªº̧Ñ̈M¤è®×̈Ó±À®i¡ACisco
¦ü¥Ģ û̄àÅý̈Ï¥ÎªÌ±µ̈ü(·íµM¡ACisco ¦b̈ î
­q¼Ð·Ç¤W¦³̈äÀu¶Õªº¦a¤è)¡A¦Ó¤A¤Ó¥ǽ«ºô
¸ôªº²±¦æ¥¿¬O¤@­Ó©úÃÒ¡C¤£¹L¡A¦b²{¤µªº
¤A¤Ó¥ǽ«ºô̧ô¤W¡Ä ÌµMµLªḱ £̈Ñ¶Ç¿é«~½è
«OÃÒªºÀô¹Òµ¹̈Ï¥ÎªÌÀ³¥Îµ{¦¡¡A¦Ó¥¿¦bªì
½Z­q©wªº¼Ð·ÇIEEE 802.1p [11]¤]©|¥¿¹Á
¸Õ­q©wÁ{¬É®É¶¡(Time-Critical)ªº̧ê®Æ¦p
¦ó¦b́ CÅé¶Ç¿é¼h¤¤¶Ç»¼¡Ä Ã­q©w³q¥Î̄S½è
µù¥Ü ó©w(Generic Attribute Registration
Protocol, GARP) ¤Î§Q¥Î¦¹̈ó©w³]­pªº
GARP ¦hÂIµù¥Ü ó©w(GARP Multicast
Registration Protocol, GMRP)¡A³ö Ç̈ó©w¥i
»¡¬O¬°¤F§Y®Ȩ́ê®Æ¶Ç¿é«OÃÒ¦Ó¹w§@·Ç³Æ
ªº­n¥ó¡C

¦ýIEEE 802.1p ¤¤«o»{¬°¦b¤A¤Óºô̧ô
¤WµLªk«OÃÒ¶Ç¿éªº«~½è¡Ä Ï±o¦bÁ{¬É®É¶¡
ªº̧ê®Æ̧g¥Ñ¤A¤Óºô̧ô¶Ç°e®É¡A̧ ê®Æªº̈Ï¥Î
ªÌÀu¥ýµ¥̄Å(User Priority)¡AµL½×̈ä̧ê®Æªº
¤À̄Å(Traffic Classes)¤À¦΅X­Óµ¥̄Å(³Ì¦h
¥i¥H¤À¢·­Óµ¥̄Å)¡Ä ä­È§¡¹w³]¦¬̈Ûµ¥(§¡
³]¬°¹s)¡A³o¬O¦]¬°¤A¤Óºô̧ôµLªkÁ×§K½Ä¼²
ªº²£¥Í¡A¦ÓµLªkÁ×§Ķ ê®Æ¶Ç¿é®É¶¡ªº¤£½T
©w©Ê©Ò³y¦¡̈C¦]¦¹¡A§Ú­Ì¦b¤U¤@³¹¤¤́£¥X
¦p¦ó¦b¤A¤Ó¥ǽ«ºô̧ô¤W¹F̈ ì¶Ç¿é«~½è«O
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ÃÒªººô̧ô¬[ºc¡Ä Ã¾ã¦X¤W­z©Ò¤Îªº¼Ð·Ç
¤¤¡A²Å¦X¤A¤Ó¥ǽ«ºô̧ôªº̈ó©w¡C

3.§Y®É¶Ç¿é̈ó©w¤§³]­p
¦b́ £¥X§Ú­Ìªº¬[ºc¤§«e¡A¦b¦¹§Ú­Ì¥ý

»¡©ú¾ã­Ó¤A¤Ó¥ø·~ºô̧ô¬[ºc¤º¦U¤¥̧óªº
©w̧ q¡C­º¥ý¡A¤@­Ó¤A¤Ó°Ï°ì(Ethernet Zone)
¥i¥H»¡¬O¤@¥x¤A¤Ó¥ǽ«¾¹¡]©Î¬O¶°½u¾¹¡^
©Ò³s±µªº©Ò¦³̧ẦI©Ò§Î¦ª̈º°Ï°ì¡Ä ä¤¤¤£
¥]¬A»P̈ ä¥L°Ï°ì¬Û¤¬³sµ²ªºÁä̧ô¡A¦Ó§Ú­Ì
¥tºÙ¦¹Áä̧ô¬°°Ï°ìÁä̧ô(Zone Link)¡A¦Ó¥æ
´«¾÷³s±µ°Ï°ì¤º¦U̧ ẦIªºÃì̧ô«hºÙ¬°̧ê
®ÆÃì̧ô(Data Link)¡C¥t¥~¡A¶Ç²Îªº¦@̈ É¶×
¬y±Æ¬[ºcªº¤A¤Óºô̧ô¥ç©w̧ q¦¤̈@­Ó¤A¤Ó
°Ï°ì¡A©Ò¥H¡A¾ã­Ó¤A¤Ó¥ø·~ºô̧ô¬O¥ÑµL¼Æ
ªº¤A¤Ó°Ï°ì»P°Ï°ìÃì̧ô©Ò²Õ¦X¦Ó¦¡̈C³o¼Ë
ªº©w̧ q¤è¦¡¬OµÛ­«©óÀW¼eªººÞ²z¾÷̈î¦Ó
©w¡Ä C¤@­Ó¤A¤Ó°Ï°ì§¡̄à¿W¥ßªº±±̈î¦Û¤v
°Ï°ì¤ºªºÀW¼e¤À°t¡Ä Ã¥B²Å¦X²{¦æ¤A¤Ó¥æ
´«ºô̧ôªº¬[ºc¡C

¨C­Ó¤A¤Ó°Ï°ìªº̧ê·½ºÞ²z¬O¿W¥ß
ªº¡A¦Ó¥B¬°¤F́ £̈Ñ§Y®É§Y®Ȩ́ê®Æ¶Ç¿éªº±±
¨î»PºÞ²z¡A¦b̈ C­Ó¤A¤Ó°Ï°ì¤¤¥²¶·­n¦³¤@
­Ó̧ê·½ºÞ²zªº¦øªA¾¹¡C¦¹¦øªA¾¹ªº«Øºc¥²
¶·¦Ò¶q¤A¤Ó°Ï°ìªººØÃþ¦Ó¦³¤£¦P¡A³o­Ó³¡
¥÷§Ú­Ì·|¦b«á­±ªº́X­Ó¤p̧ ¤̀¤¦³̧Ô²Óªº
»¡©ú¡C¦p¦P«e­z©w̧ q¡A¤A¤Ó°Ï°ì¤ºªº̧ê·½
ºÞ²z¥D­n¦b©óÀW¼eªº±±̈î¡A°w¹ï̈C¤@­Ó̧`
ÂI©Ò¶Ç°e¥Xªº̧ê®Æ¥[¥H±±̈î¡Ä Ï±o§Y®Ȩ́ê

®Æ¤£·|¦]¤A¤Óºô̧ô̈ó©wCDMA/CDªº¼vÅT
¦ÓµLªk¹F¦¶̈Ç¿é«~½èªº«OÃÒ¡C

§Y®Ȩ́ê®Æªº¶Ç°e¡A°£¤F¥²¶·̧g¥Ñ³s½u
«Ø¥ß(Connection Setup)¦Ó¹F̈ ì±±̈îªº¥Ø
ªº¡AÁÙ­n¦b̧ g¥Ñ³s½u©Ò̧g¹Lªº°Ï°ì»P°Ï°ì
¤§¶¡¡Á £̈Ñ­ã¤J±±̈î(Admission Control)
¤Î¾Ö¶ë±±̈î(Congestion Control)¾÷̈î¡A¤~
¯àÅý§Y®Ȩ́ê®Æ¦b«OÃÒªºªA°È«~½è¤U¶Ç°e
¨ì¥Øªº¦a¡A¹F̈ ìºÝ¹ïºÝ(End-to-End)¸ê®Æ¶Ç
¿éªº«~½è«OÃÒ¡A©Ò¥H¥²¶·¦b²{¦æªº¤A¤Ó¥ø
·~ºô̧ô¬[ºć £̈Ñ¤@­Ó¦X¾Aªº§Y®É¶Ç¿é̈ó
©w¤~¦æ¡C©Ò¥H§Ú­Ì¦Ò¶q¤A¤Óºô̧ôªº̄S©Ê¡A
¦A°Ñ¦Ò¤åÄm¤W³\¦hªº§Y®É¶Ç¿é̈ó©w[12-
16]¡A¦Ó́£¥X¤U¹Ï©Ò¥Üªº§Y®É¤A¤Óºô̧ô¬[
ºc¡A¦b³ø§i¤¤¡A§Ú­Ì·|̈ ÌÄòªº¤¶²Ð¦U¼ḧ ó
©wªº³]­p¤Î¥Øªº¡A·§¬Aªº»¡¡A§Y®É¶Ç¿é¼h
(§tºô̧ô¼h)¥]¬AÀW¼e«Ō d̈ ó©w¡B§Y®É¶Ç¿é
¨ó©w¤Îºô̧ô³s½u³]©wµ¥¬ÛÃö̈ó©w¡Ä ä¤¤§Ú
­Ì±N¾Ü̧ô¥\̄ à¥æ¥Ñ§Y¦³ªººô̧ô̈ó©w(¦pIP
¾Ü̧ô©ÎIPv6)¨Ó§¹¦¡̈F¦Ó̧ê®ÆÃì̧ô¼h«h¥H
¤A¤Ó°Ï°ì¬°¥D¡Á £̈ÑÀW¼e­­̈î¤Î§Y®É³s½u
ªº­ã¤J±±̈îµ¥¥\̄ à¡A¥H́ £̈Ñ¤@­Ó¦³ªA°È«~
½è«OÃÒ̄à¤Oªº¤A¤Ó°Ï°ìºô̧ô¡C

3.1 §Y®É¤A¤Ó¶Ç¿é̈ó©w

¦b§Y®É¶Ç¿é̈ó©wªº³]­p¤W¡A§Ú­Ì§Q¥Î
¤A¤Ó°Ï°ìªº¬[ºc¡A¦Ó¤Þ¶i¤F®É¶¡®Ø¬[(Time
Framing)ªº·§©À¡C§Ú­Ì±N¾ã­Ó¤A¤Ó¥ø·~ºô
¸ôªº¬[ºcµø¬°¥Ñ°Ï°ìÁä̧ô©Ò³s±µ¦Ó¦ª̈º

Ethernet Zone with
Real Time Capability
and Admission Control

Application
Presentation

Session
Transport

Network

Data Link

Physical

Real Time Application Traditional Application

Real Time
Transport/Network

¤A¤Ó¥ø·~ºô̧ôªº§Y®É¶Ç¿é̈ó©w¬[ºc

Extended Mac
control Service

Traditional
Transport/Network
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¤A¤Ó°Ï°ì¡C©Ò¥H¤@±ø§Y®Ȩ́ê®Æ³s½uªº«Ø
¥ß¡Á N·|̧ g¹L¤£¦Pªº¤A¤Ó°Ï°ì¡A¦Ó¦U¤A¤Ó

°Ï°ì«h¥Ñ°Ï°ìÁä̧ô©Ò³s±µ¦Ó¦¡̈C®É¶¡®Ø¬[
ªº·N²[¦b©ó¤@±ø§Y®É³s½uªº¶Ç¿é®É¶¡±N
³Q¤À³Î¦©̈T©wªº®É¶¡°Ï¬q¡Ä C­Ó°Ï¬q T §Ú
­ÌºÙ¤§¬°®É¶¡®Ø¡A³o­Ó©T©wªº®É¶¡°Ï¬q¦b
«á̈Óªº¬ã̈s¥i¥H©ñ¼ë ä­­̈î¡A¦Ó¦b¦¹¥ý±Ä
¥Î¦¹ºØ­­̈îªº¤è¦¡¡C±Ä¥Î®É¶¡®Ø¬[ªº­ì¦]
¦b©ó̈Ì·Ó§Ú­Ì¹ï¤A¤Ó°Ï°ìªº©w̧ q¤U¡A§Ú­Ì
¥i¥HÅý§Y®É³s½u¦b¤A¤Ó³s±µ°Ï°ì¤W¶Ç¿é
¸ê®Æ®É¡Ä C­Ó¤A¤Ó°Ï°ì§¡¥H©T©wªº®É¶¡®Ø
¨Ó³]©ẅ ä³Ì¤j¶Ç¿é©µ¿ð¶q¡A¦p¦¹¾ã±ø§Y®É
³s½uªº³Ì¤j¶Ç¿é©µ¿ð¶q́ N¥i¥H¹w¦ô¡C

¦b¤@±ø§Y®É³s½uªº¿é¤JºÝ¤W¡A̧ ê®Æ³s
½uªº«Ø¥ß¥²¶·²Å¦XrT ¥­·Æ((r,T)-smooth)
ªº³W½d¡A©Ò¿×rT ¥­·Æ¬O«ü©Ò¦³¶i¤J³s½uªº
¸ê®Æ¡A¦b̈ C­Ó®É¶¡®ØT ¤ºªº̧ê®Æ¶q¤£¥i¥H
¤j©ó̈ä³s½u¹w³]³t²vr »P®É¶¡®ØT ªº­¼
¿n¡A§YrT ­È¡C©Ò¥H¡A¥H©T©w«Ê¥]ªø¬°L
¦Ó̈¥¡Ä C­Ó®É¶¡®ØT ¤º̈Óªº̧ê®Æ¼Æ«h¤£¶W
¹LrT/L ªº­È¡C

¬°¤F«O«ù¾ã±ø§Y®É³s½urT ¥­·Æªº³W

½d¡A¦b¤¤¶¡ªº̧ẦI¤W¡A©Ò¦³¥ô¦óªº̧ê®Æ̈ì
¹F®É³£¬°¶·µ¥̈ì¤U¤@­Ó®É¶¡¼Ñ¶}©l®É¡A¤~

¥i°ë ì¤U¤@­Ó̧ẦI¥h¡C©Ò¥H¥u­n¤¤¶¡ÂI¥i
¥H́ £̈Ñ³Ì¦hÀx¦s¢±­¿®É¶¡¼Ņ̃ê®Æ¶qªº¼È
¦s¾¹¡Ä Ã¦b¤U¤@­Ó®É¶¡¼Ñ¤º§¹¥þ°e¥X³Ì¦h
rT ªº̧ê®Æ¡A«h¾ã±ø§Y®É³s½u§¡¥i¥H«O«ùrT
¥­·Æªº³W½d¡C¦Ó¥B¡A¥Ñ©ó̧ê®Æ¦b̈ C­Ó¤¤¶¡
ÂI§¡³Ì¦hµ¥¢±­¿®É¶¡¼Ñªº®É¶¡¡A©Ò¥HºÝ¹ï
ºÝÂIªº³Ì¤j¶Ç¿é©µ¿ð¶q(Maximum Delay)
«h·|¤p©ó 2 n T¡Ä ä¤¤n «h¬°̧g¹Ļ ẦIªº
­Ó¼Æ¡A¦Ó¥B¶Ç¿éªº©µ¿ðÅÜ¤Æ¶q(Delay Jitter)
¦Ó·|¤p©ó®É¶¡®ØªºT ­È¡CÁöµM¤A¤Ó°Ï°ìªº
¹º¤À¤è¦¡¬O°¾­«ÀW¼eªº±±̈î¡A¦ý̧g¥Ñ¤A¤Ó
ºô̧ô³t«×ªºÂà́«¡A¥i¥H°²³]Åý§Y®Ȩ́ê®Æ¦b
¤@©wªº®É¶¡(§Y©µ¿ð³Ì¤j¶q)¤º̧g¹L¤@­Ó¤A
¤Ó°Ï°ì¡A©ó¬O§Ú­ÌÅý¤@±ø§Y®Ȩ́ê®Æªº³s½u
ªº®É¶¡¶b¥i¥H¤À¦¥̈Ḧ C­Ó¤A¤Ó°Ï¬q¬°®É
¶¡®Ø¬[ªº®É¶¡¶b (¦p¤U¹Ï©Ò¥Ü)¡AÅý¦¹¦®̧É
¶¡¼Ñ¤º̈Óªº§Y®Ȩ́ê®Æ¡A¥i¥Ḩ g¥Ñ¤A¤Ó°Ï°ì
ªº±±̈î¡A¦b¤U¤@¦ª̧º®É¶¡¼Ñ¤º°e¥X¡A¦A¥[
¤W°_©lÂIªº̧ê®Æ­ã¤J±±̈î¡A¦p¦¹§Y¥i¥H«O
ÃÒºÝ¹ïºÝÂI³s½uªºªA°È«~½è¡C

Source

Zone Zone Zone Zone

Destination

Real Time Data

Arrival

Departure

Non Real Time Data

¤A¤Ó°Ï°ì¶Ç¿éªº®É¶¡®Ø¬[µ¦²¤

T(r,T)-smooth
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¦p¹Ï¡A§Y®Ȩ́ê®Æ©Ò«Ø¥ßªº³s½ü ä¤¹³\
ªº³Ì¤j¶Ç¿é¶q¬O¢³­Ó«Ê¥]¡A¦b²Ä¤@­Ó®É¶¡
¼Ñ¤º̈Ó¤F¢²­Ó§Y®Ȩ́ê®Æ«Ê¥]¤Î¢±­Ó¤@̄ ë
¸ê®Æ«Ê¥]¡A©Ò¥H¦b²Ä¤G­Ó®É¶¡¼Ñ¤º¥i¥H¶Ç
°e¥X¢²­Ó§Y®Ȩ́ê®Æ«Ê¥]¤Î¢°­Ó¤@̄ ë©Ȩ̂ê
®Æ«Ê¥]¡F¦Ó¥t¤@­Ó«Ê¥]«h©µ¿ð̈ì¤U¤@­Ó®É
¶¡¼Ñ¤~°e¥X¡A³o¼Ë́N¥i¥Ḧ Ì́¤̀@©wªºªA°È
¯§́Ç±N§Y®Ȩ́ê®Æ°e¥X¡A¦Ó¥B¥i¥H«OÃÒ¶Ç¿é
ªºªA°È«~½è¡C¦¹ºØ̧ê®Æ¶i¤J¤A¤Ó°Ï°ì¤¤
®É¡Ä C­Ó®É¶¡®Ø̈Óªº«Ê¥]³£·|µ¥̈ì¤U¤@­Ó
®É¶¡®Ø¶}©l®É¤~¥i¥H³Q¿ï¦Ó°e¥X¡A¤åÄm¤W
[30]ºÙ¤§°±¤î¡Ð°_°Ê¦î¦C(Stop and Go
Queueing)±±̈î¡C¦ý³oºØStop-and-Go ªºªA

°È̄§́Ç(Service Discipline)ÁÙ­n­×§ï¤~¥i
¥H²Å¦X¤A¤Ó°Ï°ì¶¡ªº̧ê®Æ¶Ç¿é¡C

©ó¬O¡A¤@±ø³s½u«Ø¥ßªº±ø¥ó¥²¶·¬O¡G
¤@¡B³Ì¤j¶Ç¿é©µ¿ð¶q¤p©ó 2 n T¡C¤G¡B¦b
¨C­Ó¤A¤Ó°Ï°ì¤¤¡Ä C­Ó¬Û¦PÃì̧ô¤U©Ò¦³rT
¥­·Æªº§Y®É³s½u¡A¤ÎÁ¦̀X³t²v¥²¶·¤p©ó¶Ç
¿éÀW¼e¡C¤T¡B¤¤¶¡̧ẦI¥²¶·́£̈Ñ2 CT ªº
¼È¦s°Ï¡C¦Ó¥Ñ©ó¦P¤@­Ó¤A¤Ó°Ï°ì¤¤ªº¶i¤J
®Ø¬[¤ÎÂ÷¥h®Ø¬[®É¶¡¶bªº°Ñ¦ÒÂIµLªk¥¿
½T¦P̈ B¡A¦]¦¹̈C­Ó¤¤¶¡̧ẦI¥ī à·|¦]̈ C­Ó

¶i¤J̧ ẦIªº³s½ü ä®É¶¡¼Ñ¦³­Ó°¾®t®É
¶¡¡A¬G¼È¦s°Ï¶·¤ñ 2CT ¸û¤j¡A³Ì®t±¡ªp
«h¬°3 CT¡C

¥Ñ©ó°±¤î¡Ð°_°ÊªA°È̄§́Ç³W©ẅ C±ø
¸ê®Æ³s½uªº°Ñ¦ÒÂI¦b̈ C­Ó¤A¤Ó°Ï°ì¤W³£
¥²¶·¦P̈ B¡A¤]́ N¬O»¡­n̈ Ï̈ä®É¶¡ÂI¹ï·Ç¡A
¤~̄ à«OÃÒºÝ¹ïºÝ̧ª̀º¶Ç¿é®É¶¡¦b¤@©wªº
®É¶¡¤º°ë ì¡A³oºØ¥þ°ì©Êªº¦P̈ B¾÷̈î¬O«Ü
Ãø¹ê§@¥Ẍ Óªº¡A¦Ó¦b¤A¤Ó°Ï°ìªº³s½u¤W¤]
¬O«ÜÃø¹F¦ª̈º¡C¥t¤@­Ó§ïµ½¤è¦¡¬O§Q¥Î³s
Äò©Ê®Ø¬[(Continuous Framing)ªº¤è¦¡¡Ä Ï
±ö C±ø³s½uªº°Ñ¦Ò·Ç¦ì¤£¥²¦P̈ B¡A¦Ó¥B̈ C
­Ó¤A¤Ó°Ï°ì¤¤ªº®É¶¡®Ø¬[¥ç¥i¥H¦³¦Û¤A

ªº®É¶¡°Ñ¦ÒÂI¡A³o¤~²Å¦X¤A¤Ó¥ø·~ºô̧ôªº
»Ý̈D¡C¹Ï¤¤§Y»¡©ú³sÄò©Ê®Ø¬[»P°±¤î¡Ð°_
°ÊªA°È̄§́Çªº®t²§¡C¦Ó¦b¦¹³sÄò©Ê®Ø¬[ªº
»Ý̈D¤U¡Ä ä³s½u«Ø¥ßªº³Ì¤j¶Ç¿é©µ¿ð¶q«h
ÅÜ¬°n T¡C

¦p¹Ï¤¤¡A¦b̈ C­Ó®É¶¡¼Ñ¤º¡A̧ ê®Æ¬O¥H
¤@©w¶¡¹jªº®É¶¡¤~°e¥Xªº¡A¦Ó̈ä¶¡¹jªº¤j
¤p«h¬O¥H®É¶¡¼Ñªºªø«×°£¥H³Q¤¹³\ªº̧ê
®Æ¼Æ̈Ó­pºâ¡C©Ò¥H¡A̧ ê®Æ³s½uªººÝ¹ïºÝÂI
ªº³Ì¤j©µ¿ð®É¶¡¶q(End-to-End Delay

Arrival

Departure

Real Time DataArrival

Departure

Non Real Time Data

Stop-and-Go »P Continuous Framing ªº®t§O

Stop-and-Go

Continuous Framing T
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Bound)«h¬°³s½uªº®É¶¡¼Ñ¤j¤p­¼¥H³s½u
©Ò̧ g¹Lªº¤A¤Ó°Ï°ì­Ó¼Æ¡C³oºØ¶¡¹j
(Spacing)ªº®Ä¥Î¡Ä Ï±o§Y®É³s½u¤Wªº̧ê®Æ
¯à°÷¥­¶¶ªº°e¥X¥h¡A¦Ó¤£¥²­n̈ Ï¥Î¥þ°ì©Ê
ªº¦P̈ B¾÷̈î̈Ó«OÃÒ¦P¤@­Ó®É¶¡°Ï¬q¤ºªº
¸ê®Æ¶q¤£·|¶W¹LrT ­È¡C¦Ó¬°¤F̧ Ñ̈M®É¶¡®Ø
ªº¦P̈ B°ÝÃD¡A§Ú­ÌÅý̈C­Ó®É¶¡¼Ñ¤ºªº²Ä¤@
­Ó«Ê¥]¥[¥H¼Ð°O¡A¦p¦¹¦b¤U¤@­Ó̧ẦI¦¬̈ì
²Ä¤@­Ó«Ê¥]¥H«á¡A§Y¶}©l¤U¤@­Óªº®É¶¡
¼Ñ¡A¦Ó¦b¤W¤@­Ó®É¶¡¼Ñ©Ò±µ¦¬ªº©Ò¦³«Ê
¥]¡A«h¦b¦¹¦ª̧º®É¶¡¼Ñ¤º°ë ì¤U¤@­Ó̧`
ÂI¡C¦A¥[¤W¥­§¡¶¡¹jªº§@¥Î¡A©Ò¥H(r,T)¥­
·Æªº̄S©Ê̈ÌµM¦s¦b¡A¦Ó¥B¦]¬°®É¶¡¶b¤£¥Î
¦P̈ B«á¦Aµ¥¤@­Ó®É¶¡¶b¤~¥i¶Ç°ȩ ê®Æ¥X
¥h¡A©Ò¥Ḧ C­Ó̧ẦIªº³B²z®É¶¡¬O¤@­Ó®É¶¡
¶bT¡A¦Ó¥þ³¡ºÝÂI¹ïºÝÂIªº³B²z®É¶¡¬O
nT¡Ä ä¤¤n ¬°̧ẦIªº­Ó¼Æ¡C

¦b¤W­z̈ â­ÓªA°È̄§́Ç¤¤¡A§Ú­Ìªº³]­p
¦b§Y®É©Ȩ̂ê®Æ¥¼¶W¹L­ì¦³«Ō dªº̧ê®Æ¶q
®É¡A¥i¥H¥[¤J«D§Y®É©Ȩ̂ê®Æ¡A¥H¼W¥[³s½u
¸ê®Æ²Î­p¦h¤u(Statistical Multiplexing)ªº
Àu¶Õ¡A¦Ó¹Ï2.4 ¤¤¡A²Ä¤T­Ó®É¶¡¼Ñ¤¤¶È¦³
¢²­Ó§Y®É©Ȩ̂ê®Æ¡A¦Ó¥B̈ S¦³¦h¾lªº«D§Y®É
©Ȩ̂ê®Æµ¥«Ý¶Ç°e¡A¬G¥u°e¥X¢²­Ó̧ê®Æ¡A¦Ó
¨ä¶Ç°e¶¡¹j̈ ÌµM¬O¥H¤¹³\«Ō dªº̧ê®Æ¼Æ
¨Ó­pºâ¡A³o¤]¬O©M­ì¥»³sÄò©Ê®Ø¬[¬Û®t¤§
³B¡A¦¹ºØ¥H¬Û¦P¶¡¹jªº¤è¦¡¶Ç°ȩ ê®Æ¤ņ̃û
¦³§Q©ó¤A¤Ó¥ǽ«¾÷ªº³]­p¡A¦Ó¥B¤£·|̄ }Ãa
­ì¥»³sÄò©Ê®Ø¬[ªº̄S©Ê¡C¥t¥~¬°¤F¬ð̄}©T
©w®É¶¡®Øªº­­̈î¡A¾ã­Ó¤A¤Ó³s½uªº®É¶¡®Ø
­È¥i¥H­¿¼ÆªºÃö«Ÿ Ó³]©w¡A³o³¡¥÷¥i¥H°Ñ
¦Ò[16]©Ò́£ªº§@ªk̈ Ó§¹¦¡̈A¦b¦¹«h¤£¦AÂØ
×ä¡C

3.2 ¯Â³nÅé§Y®É¤A¤Óºô̧ô̈ó©w

¦p«e©Ò­z¡A¬°¤F¹F̈ ì«OÃÒ§Y®É³s½uªA

°È«~½èªº¥Øªº¡A§Ú­Ì©Ò±Ä¥Îªº¬OÃþ¦ü©ó
IEEE 802.4 ¥H¤ÎIEEE 802.5 ªº«Hª«¶Ç»¼¼Ò
¦¡¡CµM¦Ó¡A¥¿¦p¦P©Ò¦³ªº«Hª«¶Ç»¼̈ó©w¡A
¨C¤@­Ó̧ẦI³£¥²¶·µ¥«Hª«̈ì¹F¤§«á¤~¥i
¥H¶}©l¶Ç°ȩ ê®Æ¡A¤]¦]¦¹³y¦¤̈Fºô̧ô¦s̈ ú
ªº©µ¿ð¡C¬°¤F̈ Ï«D§Y®É©Ȩ̂ê®Æªº¶Ç°e¦b̈ S
¦³¥ô¦ó§Y®É³s½u¦s¦bªº®É­Ô̄à§¹¥þ¤£̈ü
¤W­z«Hª«¶Ç»¼©Ò±ä Óªº©µ¿ð¡ARTen ·|̈ Ì§Y
®É³s½uªº¬O§_¦s¦b¦Ó¦Û°Ê¦bCSMA/CD »P
«Hª«¶Ç»¼¼Ò¦¡¤§¶¡¤Á́«¡C¤]́ N¬O»¡¡A·í̈S
¦³¥ô¦ó§Y®É³s½u¦s¦b®É¡Aºô̧ô¬O³B©ó
CSMA/CD ¼Ò¦¡¡A»P­ì¥ýªº¤A¤Óºô̧ô§¹¥þ
¬Û¦P¡C¦Ó¥u­n¦³¤@­Ó̧ẦI¦V¦øªA̧ ẦÍ £¥X
«Ø¥ß¤@±ø§Y®É³s½uªº­n̈ D̈ Ã³q¹L¦øªA̧ `
ÂIªº­ã¤J±±̈î¡]admission control¡¡̂A¦øªA
¸ẦI«K·|³qª¾ºô̧ô¤Wªº©Ò¦³̧ẦI¶i¤J«H
ª«¶Ç»¼¼Ò¦¡¡Cª½̈ì©Ò¦³§Y®É³s½u³£µ²§ô¤§
«á¡Aºô̧ô¤~·|¦^̈ ìCSMA/CD ¼Ò¦¡¡C

¦b«Hª«¶Ç»¼¼Ò¦¡¤U¡A§Ú­Ì¥i¥H±Nºô̧ô
¤Wªº©Ò¦³̧ ẦI¤À¬°̈âÃþ¡G§Y®Ȩ́ ẦI
¡]Real-Time nodes, RT nodes¡»̂P«D§Y®Ȩ́`
ÂI¡]Non-Real-Time nodes, NRT nodes¡¡̂C©Ò
¿×ªº«D§Y®Ȩ́ẦI¬O«ü¥u¦³«D§Y®É©Ȩ̂ê®Æ
¶·­n¶Ç°eªº̧ẦI¡A¦Ó§Y®Ȩ́ẦI«h¬O«ü¤£¦ý
¦³§Y®É©Ȩ̂ê®Æ¡Ä Ã¥BÁÙ¥ī à¦³«D§Y®É©Ȩ̂ê
®Æ¶·­n¶Ç°eªº̧ẦI¡C®É¶¡¶b¥iµø¬°¥Ñ¤@­Ó
­Óªº¶ǵ Á¡]cycle¡©̂Ò²Õ¦¡̈C¶ǵ Áªºªø«×¬O
¤@­Ó¥i½Õ¾ãªº°Ñ¼Æ¡CÁ|̈ Ò̈Ó»¡¡Aµø°T·|Ä³
µ¥¦h́ CÅéÀ³¥Îµ{¦¡³q±¬̀O¥Ḧ C¬í¤T¤Q­Ó
µe­±¡]frame¡ª̂º³t²v²£¥Í̧ê®Æ¡C¦¹®É¡A§Ú
­Ì«K¥i±N¶ǵ Áªø«×­q¬°¤T¤Q¤À¤§¤@¬í¡A¤]
´N¬O33.33 ms ¥ª¥k¡C¦b̈ C¤@­Ó¶ǵ Á¤§¤¤¡A
«Hª«¤@©w·|¥¿¦ņ g¹L¦U§Y®Ȩ́ẦI¤@¦¡̧Ä Ï
¥¦­Ì±N³o­Ó¶ǵ Á¤§¤¤©Ò²£¥Íªº̧ê®Æ¶Ç°e
¥X¥h¡C¦Ó¶ǵ Á¤¤©Ò³Ñ¾lªº®É¶¡«h¤À°tµ¹«D
§Y®Ȩ́ẦÏ Ï¥Î¡A«Hª«¥ī à·|̧ g¹L³ö Ç̧ẦI
¤@¦¥̧H¤W¡Aª½̈ì¶ǵ Áµ²§ô¬°¤î¡C



9

¬°¤FÁ×§K¤Ó¦hªº§Y®Ȩ́ẦI¶Ç°e¶W¥X¶g
´Áªø«×ªº̧ê®Æ¡A¥²¶·¦b¦øªA̧ ẦI¤W¹ê¦æ­ã
¤J±±̈î¡C¦¹¥~¡A¬°¤F̈ Ï³\¦h¶Ç²Îªº¤W¼ḧ ó
©w¡Ä Ò¦pNFS¡A¤£­P©ó¦³¤Ó¦hªº¶W®É
¡]timeout¡ª̂¬ªpµo¥Í¡A§Ú­Ì¥²¶·«Ō d¤@©w
ªº¶ǵ Áªø«×µ¹«D§Y®Ȩ́ẦÏ Ï¥Î¡C·íµM¡A«H

ª«ªº¿ò¥¢©ÎªÌ¬O¦P®É¦s¦b¦h­Ó«Hª«¤]¬O
¥ī àµo¥Íªº±¡ªp¡C¦]¦¹¡ARTen ¤]́ £̈Ñ¤F¤@
®M±j©Tªº®e¿ù¾÷̈î̈Ó̧Ñ̈M¤W­zªº°ÝÃD¡C

RTen ¬O¦b³æ¤@¤A¤Ó°Ï°ì¤º́£̈ÑªA°È
«~½è«OÃÒªº̈ó©w¡A¬°¤F́ £̈Ñ¾ã­Ó¤A¤Ó¥ø·~
ºô̧ô(¦³¥ī à¥]§t¼Æ­Ó¤A¤Ó°Ï°ìªº¾ô±µºô
¸ô)¤]̄ à¦³ªA°È«~½èªº«OÃÒ¡A§Ú­Ì¤]¥²¶·³]
­p²Å¦XRTen ¨ó©wªº¾ô±µ¾¹¤~¦æ¡A³o¤@¤è
­±¡A§Ú­Ì¤]¥Î­Ó¤H¹q̧ £̈Ó¹ê§@¥X¾ô±µ¾¹¡C
°£¦¹¤§¥~¡ARTen ¤]¥²¶·»P§Y®Éºô̧ô¶Ç¿é̈ó
©w¤ÎÀW¼e«Ō d̈ ó©w(³ö Ç¦b²Ä¤G³¹¤¤¤w̧ g
´£¤Î)¬Û¤¬¦X§@¡A¥H¹F̈ ì¾ã­Ó¤A¤Ó¥ø·~ºô̧ô
¤W§Y®Ȩ́ê®Æ³s½u«Ø¥ß¤ÎÀW¼e«OÃÒªº̄à
¤O¡C

¦p¹Ï¤¤©Ò¥Ü¡A¦bRTen ¤¤̈C¤@­Ó̧ẦI
ªº©Ò¦³¥ī àª¬ºA¦@¦³¤TºØ¡A¤À§O¬O
CSMA/CD¡BRTen Active ©MRTen Idle¡C̈ ä
¤¤RTen Active »PRTen Idle ¨âºØª¬ºA³£¬O

ªí¥Üºô̧ô¬O³B©ó«Hª«¶Ç»¼¼Ò¦¡¤§¤U¡A®t§O
¥u¦b©ó¥Ø«e¦¹̧ ẦI¬O§_¦³̧ê®Æ¶·­n¶Ç
°e¡C¦ÓCSMA/CD ©Òªí¥Üªº·íµḾ N¬O«ü³o
­Ó̧ẦI¬Ö Ì·Ó¶Ç²Î¤A¤Óºô̧ôªº¤è¦¡̈Ó¶Ç
¿ȩ́ê®Æ¡C

¤@¶}©l¡A·íºô̧ô¤Ẅ S¦³¥ô¦ó̧ẦI¶·­n

¶Ç°e§Y®Ȩ́ê®Æ¡A¥ç§Ÿ S¦³§Y®É³s½u¦s¦b
®É¡A©Ò¦³̧ ẦI¤µ́M¥H¶Ç²Î¤A¤Óºô̧ôªº
CSMA/CD ¼Ò¦¡·m¹Üºô̧ôªº̈Ï¥ÎÅv¡Cª½̈ì
¦³¤@­Ó̧ẦI¬°¤F¬Y¤@±ø§Y®É³s½u¦V¦øªA
¸ẦÍ £¥X«Ō dÀW¼eªº­n̈ D¡]reservation
request¡®̂É¡A¾ã­Óºô̧ô¤~·|¹Á̧Õ¶i¤J«Hª«
¶Ç»¼¼Ò¦¡¡C

­º¥ý¡A³o­Ó̧ẦI¤WªºÀ³¥Îµ{¦¡·|̧ g¥Ñ
¨ä¶Ç¿é¼ḧ ó©w¦V¦øªA̧ ẦÍ £¥X«Ō dÀW¼e
ªº­n̈ D¡C¥Ñ©ó³o¬Oºô̧ô¤Wªº²Ä¤@±ø§Y®É³s
½u¡A¦]¦¹¦øªA̧ ẦI¦b¦¬̈ì³o­Ó­n̈ D¤§«á¡A
·|¥ß̈è¦bºô̧ô¤W¼s¼½¡]broadcast¡¤̂@­Ó§Ú
­ÌºÙ¬°RTStart ªº±±̈î°T®§¡AÂÇ¥H³qª¾©Ò
¦³̧ẦIÂà²¾¦Ü«Hª«¶Ç»¼¼Ò¦¡¡C·íµM¡A¦øªA
¸ẦI¤Wªº¶Ç¿é¼ḧ ó©w¥²¶·§P©w¥Ø«e¬O§_
¦³̈¬°÷ªºÀW¼ë Ñ¦¹³s½ü Ï¥Î¡A³o¤]́ N¬O¦b
²Ä¥|̧ ±̀Ń £̈ìªº¡u­ã¤J±±̈î¡v³¡¥÷¡C

RTen¤¤̈C­Ó̧ẦIªº©Ò¦³¥ī àª¬ºA¤Î̈ä¤§¶¡ªºÂà²¾

RT-Permit

RT-Start

CSMA/CD

Real
Time
ModeRT-Token

NRT-Permit

RT-End

Idle

Set
Idle
Bit

Timeout

NRT-Token

send Token to the next
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±µµÛ¡Ä C¤@­Ó¦¬̈ìRTStart ±±̈î°T®§ªº
¸ẦI³£·|°¤̈W±N̈ äª¬ºA¥ÑCSMA/CD Âà́«
¬°RTen Active¡Ä Ã¼È°±¹ïºô̧ô¥dªº̧ê®Æ¶Ç
¿é¡C¦¹¥~¡A¥Ñ©óºô̧ô¥d¤W¥ī àÁÙ¦s¦bµÛ¤§
«e¦]½Ä¼²¦Ó©µ«á¶Ç°eªº«Ê¥]¡A¬°¤FÁ×§K³o
¨Ç«Ê¥]»P«Hª«¶Ç»¼¼Ò¦¡¤Uªº¥ô¦ó«Ê¥]½Ä
¼²¡Ä C­Ó̧ẦI³£¥²¶·µ¥̈ìºô̧ô¥d¤Wªº«Ê¥]
§¹¥þ¡u¥X²M¡v¤§«á¡A¤~·|¦¶̂Çµ¹¦øªA̧ ẦI
¤@­ÓRTStart ACK ªº°T®§¡Aªí¥Ü¥¦¤w̧ g·Ç
³Æ¶i¤J«Hª«¶Ç»¼¼Ò¦¡¡C³Ì«á¡A¦øªA̧ ẦI¦b
µ¥«Ý¤@¬q®É¶¡¡A½T©w©Ò¦³̧ẦI³£¤w°e¥X
RTStart ACK °T®§¤§«á¡A«K·|±N«Hª«¥æ¥Ñ
ºô̧ô¤Wªº̧ẦÏ Ì¦¶̧Ç»¼¡A¦Ó¥¿¦¡¶i¤J«Hª«
¶Ç»¼¼Ò¦¡¡C

«È¤á̧ẦI¡]client¡¤̂§©Ò¥H¶·­n¦°̂e
RTStart ACK ªº­ì¦]°£¤FÁ×§Kºô̧ô¥d¤Wªº
«Ê¥]»P«Hª«¶Ç»¼¼Ò¦¡¤Uªº«Ê¥]½Ä¼²¤§
¥~¡A¥t¤@­Ó­«­nªº¦]̄ À¡Á N¬OÅý¦øªA̧ ẦI
±oª¾¦³­þ̈Ç«È¤á̧ẦI¤ä́©RTen ¨ó©w¡C¦¹
¥~¡A¦øªA̧ ẦI¤]¥²¶·ÂÇ¥ÑRTStart ACK °T
®§±oª¾¦U«È¤á̧ẦIªº¤A¤Óºô̧ô¦ì§}¡A¥H²£
¥ÍÂ¶¦æ¦bºô̧ô¤Wªº«Hª«¡C

²z½×¤W¡A¥u­n¦øªA̧ ẦIµ¥±o°÷¤[¡AÀ³
¸Ó́N·|¦¬̈ìºô̧ô¤W©Ò¦³«È¤á̧ẦIªº¦Â̂Ð
°T®§¡]RTStart ACK¡¡̂CµM¦Ó¡AÁÙ¬O¥ī à·|
¦³¤U¦Cªº̈Ò¥~±¡§Îµo¥Í¡G

¤@¡B ¦³̈Ç«È¤á̧ẦI¥ī à¦bºô̧ô¶i¤J
«Hª«¶Ç»¼¼Ò¦¡¤§«á¤~¶}±Ò¹q
·½¡C

¤G¡B RTStart »PRTStart ACK °T®§³£
¥ī à¦]±µ¦¬ºÝªº½w½Ä°Ïº¡·¸
¡]buffer overflow¡©̂Î̈ä¥¦­ì¦]
¦Óº|¥¢¡]loss¡¡̂C

¤T¡B ºô̧ô¤W¥ī à¦s¦b¤£¤ä́©RTen ¨ó
©wªº«È¤á̧ẦI¡C

«ë âºØª¬ªpªº̧Ñ̈M¤èªk¤À§O̧ Ô­z©ó
²Ä¤­̧¤̀¤ªº̧ẦI¥[¤J»P²¾°£¥H¤Î²Ä¤»̧`
¤¤ªº®e¿ù̄à¤Oµ¥̧¡̀C¦Ó²Ä¤TºØª¬ªp¡A±©¦³

ÂÇ¥Ñºô̧ôºÊ·þµ{¦¡¡]network monitor¡©̂Î
ºô̧ô¤ÀªR¾¹¡]network analyzer¡ª̂º̈ó§U¡A
ºô̧ôºÞ²z­û¤~̄ à§ä¥X¥u¤ä́©CSMA/CD ªº
¸ẦI¡Ä Ã±N̈ ä§ó§ï¬°¤ä́©RTen ¨ó©wªº«È
¤á̧ẦI¡C

¦b«Hª«¶Ç»¼¼Ò¦¡¤¤¡A¦øªA̧ ẦI©Ò²£¥Í
ªº«Hª«¬O¦b§Y®Ȩ́ẦI̧ s¡]RT-set¡»̂P«D§Y
®Ȩ́ẦI̧ s¡]NRT-set¡¤̂§¶¡¶Ç»¼¡C¥u¦³¦V¦ø
ªA̧ ẦÍ £¥X«Ō dÀW¼e­n̈ D̈ Ã³q¹L­ã¤J±±
¨îªº̧ẦI¤~ÄÝ©ó§Y®Ȩ́ẦI̧ s¡F¥t¤@¤è­±¡A
¨C¤@­Ó¦b«Hª«¶Ç»¼¼Ò¦¡¤Uªº̧ẦI¬ÒÄÝ©ó
«D§Y®Ȩ́ẦI̧ s¡A¦]¬°¥ô¦ó¤@­Ó̧ẦI³£¥ī à
¦³«D§Y®Ȩ́ê®Æ¶·­n¶Ç°e¡C¶·­nª·̀Nªº¬O¡A
¦øªA̧ ẦI¥»̈­¤]¥ī àÄÝ©ó§Y®Ȩ́ẦI̧ s¡C

¬°¤F̈ ó©w¥»̈­±j©T©Êªº¥Øªº¡A¦øªA̧ `
ÂI¤]·|©ẃ Áªºµo°eHello ªº°T®§µ¹©Ò¦³̧`
ÂI¡A°T®§¤¤¥]§t¤F§Y®É¤Î«D§Y®Ȩ́ẦI̧ sªº
¬ÛÃö̧ê°T¡C­Õ­Y«È¤á̧ẦI¦b¦¬̈ìHello °T
®§®É¡Aµo²{¦Û¤v¤£¦b«D§Y®Ȩ́ẦI̧ s¤¤¡A«h
¥i¥H§Q¥ÎAlive °T®§³qª¾¦øªA̧ ẦI¡AÅý¦ø
ªA̧ ẦI±Ņ Ó«È¤á̧ẦI¥[¤J«Hª«¶Ç»¼ªº¦C
ªí¤¤¡C³ö Ç̧ẦI¥[¤J»P²¾°£¥H¤Î®e¿ù̄à¤O
§¡·|¦b²Ä¤­¡B¤»̧·̀|¦³̧û²¤̀Jªº±°́Q¡C

§Ú­Ì°²³]§Y®Ȩ́ê®Æ¬O¶ǵ Á©Ê¦ä ì̈Ó¡A
¦]¬°µø°T·|Ä³µ¥¦h́ CÅéÀ³¥Îµ{¦¡³q±¬̀O
¥Ḧ C¬í¤T¤Q­Óµe­±ªº³t²v¡A¤]́ N¬Ö C33
ms ²£¥Í¤@­Óµe­±ªº̧ê®Æ¡C¬°¤F̈ Ï¬Y­Ó§Y®É
¸ẦĪ à¡u§Y®É¦a¡v±N³o­Óµe­±¶Ç°e¥X¥h¡A
«Hª«¥²¶·«ê¦n¥H33 ms¡A¤]́ N¬O¤@­Ó¶ǵ Á
ªº®É¶¡¶¡¹j̈ ì¹F¦¹§Y®Ȩ́ẦI¡A¥Ḧ Ï¥¦̄àÀò
±o¶Ç°ȩ ê®ÆªºÅv¤O¡C¥h°£«Ō dµ¹§Y®Ȩ́ẦI
¸sªº®É¶¡¡A¶ǵ Á¤¤ªº³Ñ¾l®É¶¡¡A«h¤À°tµ¹
©Ò¦³¡]«D§Y®É¡^̧ ẦÏ Ï¥Î¡C©M§Y®Ȩ́ẦI©Ò
¤£¦Pªº¬O¡A¦b¤@­Ó¶ǵ Á¤º¡A«Hª«¥ī à·|̧ g
¹L¬Y¤@«D§Y®Ȩ́ẦI¤@¦¥̧H¤W¡A©Î¬O¼Æ­Ó¶g
´Á¤~̧ g¹L¦¹̧ẦI¤@¦¡̧C

¤W­zªº¶ǵ Á®É¶¡¡A§Ú­ÌºÙ¤§¬°«Hª«́`
Àô®É¶¡¡]Token Rotation Time, TRT¡¡̂C¦Ü©ó
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¨C­Ó̧ẦI¦b¦¬̈ì«Hª«»P°e¥X«Hª«ªº®É¶¡
¶¡¹j¡A«hºÙ¬°«Hª««ù¦³®É¶¡¡]Token

Holding Time, THT¡¡̂C̈ C­Ó̧ẦI¦b¦¬̈ì«H
ª«¤§«á¡A·|̈ Ì·Ó«Hª«¤º®e¡A¦b³o¤@¬q®É¶¡
¤º°e¥X§Y®É©Î«D§Y®Ȩ́ê®Æ¡C̈ C­Ó̧ẦIªº«H
ª««ù¦³®É¶¡¥i¥H¤U¦C¦¡¤lªí¥Ü¡G

°ò¥»¤W¡A³o¬O¤@­Ó±NÀW¼eÂà́«¬°¬Û¹ï
À³®É¶¡ªº¦¡¤l¡C²Ä¤@¶µ¬O§Y®É©Î«D§Y®Ȩ́ê
®Æªº²z·Q¶Ç°e®É¶¡¡AÁÙ¥²¶·¥[¤W²Ä¤G¶µªº
«Ê¥]³B²z®É¶¡¡A¤]́ N¬O©Ò¦³«Ê¥]¦bÅX°Êµ{
¦¡¤¤©Òªá¶Oªº®É¶¡¡A¤~̄ à̄u¥¿ªí¥Ü¤@̄ ȩ̈ê
®Æªº¶Ç°e®É¶¡¡C¦Ó̈ä¾l̈ â¶µ«h¬O«Hª«ªº¹ê
»Ú¶Ç°e®É¶¡¡C«Hª«ªº³B²zÅãµM̧ û¤@̄ ȩ̈ê®Æ
½ÆÂø¡Ä Ã¥B«Hª«ªº²£¥Í»P§ó·s³£¬O«]­­¦b
´CÅé¦s̈ ú¼hªº½d³ò¤§¤º¡A¦]¦¹¦b¤£¦Ò¼{¶Ç
¿é¼h»Pºô̧ô¼h³B²z®É¶¡ªº±¡ªp¤§¤U¡A²Ä¥|
¶µªº¡u«Hª«³B²z®É¶¡¡v·|¤ñCPU ³B²z̈ C¤@
­Ó̧ê®Æ«Ê¥]ªº®É¶¡¤j¤W³\¦h¡C

¬°¤F̈ Ï«Hª«̄à«ê¦n¥H¤@­Ó«Hª«́À̀ô®É
¶¡ªº¶¡¹j̈ ì¹F¦U§Y®Ȩ́ẦI¡A§Ú­Ì±N¤@­Ó«H
ª«́À̀ô®É¶¡©Ò¹ïÀ³ªºÀW¼e¤j¤p³]©w¬°«H
ª«¤¤¡u³Ñ¾l®É¶¡¡v¡]Residual Time¡Ä̂æ¦ìªº
ªì­È¡C̈ C¤@­Ó̧ẦI·|±N«Hª«¤¤²{¦³ªº¡u³Ñ
¾l®É¶¡¡v¦©°£¥¦¹ê»Ú¶Ç°eªº̧ê®Æ¶q¡A¦Ä Ì
¾Ú«Hª«¤¤¤U¤@­Ó̧ẦIªº¦ì§}¡A§â«Hª«¶Ç»¼
¤U¥h¡C·íµM¡A«Hª«¤¤ÁÙ¥²¶·¦s¦³©Ò¦³§Y®É
»P«D§Y®Ȩ́ẦIªº¤A¤Óºô̧ô¦ì§}¡A¥Ḧ Ï¥¦­Ì
³£̄à¦¬̈ì«Hª«¡A¦Ó¦³¶Ç°e§Y®É©Î«D§Y®Ȩ́ê
®Æªº¾÷·|¡C¦¹¥~¡A·í¡u³Ñ¾l®É¶¡¡v́ î¬°¹s
ªº®É­Ô¡Aªí¥Ü³o¤@¦ª̧º«Hª«́À̀ô®É¶¡¤w̧ g
µ²§ô¡A¥²¶·±N«Hª«¦¶̂Çµ¹¦øªA̧ ẦI¡A©Ò¥H
«Hª«¤¤¤]¦s¦³¦øªA̧ ẦIªº¤A¤Óºô̧ô¦ì
§}¡C

µM¦Ó¡A±N¦U§Y®É»P«D§Y®Ȩ́ẦIªº¤A¤Ó
ºô̧ô¦ì§}µ¥̧ê®Æ¥þ³¡°O¿ý¦b«Hª«¤§¤¤©Ò

²£¥Íªº°ÝÃD¬O¡G·íºô̧ô¤W§Y®É©Î«D§Y®Ȩ́`
ÂIªº­Ó¼Æ¼W¥[¦Ü¤@©w¼Æ¥Ø®É¡A«Hª«¤j¤ṕ N

·|¶W¹L¤@̄ ë¤A¤Óºô̧ô©Ò¤¹³\ªº³Ì¤j¶Ç¿é
³æ¦ì¡]Maximum Transfer Unit, MTU¡1̂514
bytes¡C·íµM¡A§Ú­Ì¤£§Æ±æ¦³¥ô¦ó¤£¬Û®e©ó
²{¦æ¤A¤Óºô̧ô³W®æªº±¡ªpµo¥Í¡A¦]¬°³o¹H
¤Ï¤F§Ú­Ì³]­pRTen ªº¥»·N¡C

¹ï³o­Ó°ÝÃD³ÌÂ²³æªº̧Ñ̈M¤èªk¬O¡G§Ú
­Ì¥i¥H¦b̈ C¤@¦«̧È¤á̧ẦI¶Ç°e§¹̧ê®Æ¤§
«á́N±N«Hª«¦¶̂Çµ¹¦øªA̧ ẦI¡C¦p¦¹¤@̈ Ó¡A
¦]¬°¤j³¡¥÷ªº̧ê°T³£°O¿ý¦b¦øªA̧ ẦI¤§
¤W¡A«Hª«¤¤¥u­n¦s¦³¡u³Ñ¾l®É¶¡¡vÄæ¦ì§Y
¥i¡C¦ý¬O³o­Ó¤èªkªº©úÅã̄ÊÂI¬O¥¦¹L«×¼W
¥[¤F¦øªA̧ ẦIªº­t¾á»P«Hª«ªº¶Ç»¼¦¸
¼Æ¡A¦]¦Ó±N̈ Ï¾ã­Ó̈t²Îªº®Ä²v¤£¹ü¡C

¥t¤@­Ó¤]¬Û·íª½Ä±ªº¤èªk¬O±N6 bytes
ªøªº¤A¤Óºô̧ô¦ì§}¥ÎÃþ¦ü©óARP¡]Address
Resolution Protocol¡ª̂º¤è¦¡Âà́«¬°̧ûµuªº
ÃÑ§O½X¡C2 bytes ªºÃÑ§O½Xªø«×¡A¥i¥H°Ï¤À
¥X³æ¤@ºô̧ô°Ï¬q¤¤65536 ­Ó¤£¦P̧ ẦI¡A§Y
¨Ï¦Ò¼{¥¼̈ÓªºGigabit Ethernet¡A³o­Ó¼Æ¥Ø
¤]¬O¬Û·í̈¬°÷ªº¡CµM¦Ó¡A°£¤F¦ì§}ªºÂà́«
·|¼W¥[̈ ó©wªº½ÆÂø«×¤§¥~¡A³o­Ó¤èªk̈ Ã̈S
¦³®Ú¥»̧Ñ̈M«Hª«ªø«×¥ī à¹Lªøªº°ÝÃD¡A¦]
¬°§Ú­Ì¤µ́M·|¹J̈ ì¤A¤Óºô̧ô1514 bytes ªº
­­̈î¡A¥u¬O«Hª«¤¤¥i®ē Çªº̧ẦI¼Æ¤j¬ù¬O
­ì̈Óªº¤T­¿½}¤F¡C
³Ì«á¡A§Ú­Ì©Ò·Q̈ ìªº̧Ñ̈M¤è®×¬O¡G±N­ì¥ý
ªº«Hª«¶Ç»¼¶ǵ Á¤À¬°¼Æ­Ó̧ûµuªº¤l¶ǵ Á
¡]sub-cycles¡¡̂C­Y¦]ºô̧ô¤Wªº̧ẦI¤Ó¦h¦Ó
¦³«Hª«¹Lªøªºª¬ªpµo¥Í¡A«h§Ú­Ì·|¥ý²£¥Í
¤@­Óªø«×¤p©ó1514 bytes ªº«Hª«¡Ä Ã±N¦ø
ªA̧ ẦIªº¤A¤Óºô̧ô¦ì§}¶ñ¦b«D§Y®Ȩ́ẦI
¸sªº³Ì«á¤@­Ó¦ì̧m¡A¥H½T«O«Hª«¦b̈ C¤@­Ó
¤l¶ǵ Áªº³Ì«á·|¶Ç¦¦̂øªA̧ ẦI¡C±µµÛ¦øªA

«Hª««ù
¦³®É¶¡

°e¥X«Ê¥]Á¦̀X

¤A¤Óºô̧ôÀW¼e

©Ò¦³«Ê¥]ªº
³B²z®É¶¡

«Hª«¤j¤p

¤A¤Óºô̧ôÀW¼e

«Hª«³B
²z®É¶¡= + + +
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¸ẦI¦A¥H­ì¥ý¹Lªø«Hª«ªº¤U¤@³¡¥÷²£¥Í
¥X¤@­Ó·sªº«Hª«¡C̈ Ì¦¹Ãþ±À¡A«K¥i¥Ḩ Ñ̈M
«Hª«¹Lªøªº°ÝÃD¡C

4 ¹ê§@̈ t²Î¬[ºc

¥»̧ª̀º¤º®e¬O¥»³ø§i¹ê§@ªº³¡¥÷¡C§Ú
­Ì©Ò́£¥Xªº§Y®É¤A¤Óºô̧ôªº¬[ºc±j½Õªº
¬O¤@̄ ë¤A¤Óºô̧ô¤¶­±¥d¤£¶·­«·s³]­p¡A¦b
¹ê§@¤è­±¡A¥Ñ©ó³]³Æªº¤£̈¬¡A§Ú­Ìªº¹ê§@
³¡¥÷±NµÛ­«©ó¶Ç²Î¤A¤Óºô̧ô¤W­Ó¤H¹q̧ £
¤A¤Óºô̧ôÅX°Êµ{¦¡ªº­×§ï¡A¥H¤U¬O§Ú­Ì§¹
¦ª̈º³¡¥÷¡G

¤@¡B ©Ò¥H§Ú­Ì¹ê§@§¹¦§̈Y®É¤A¤Óºô̧ô¬[
ºc¤¤¡A¦³Ãö¶Ç²Î¦@̈ É¶×¬y±Æ§Î¦¡¤U
©Ò¶·ªºRTen ¨ó©w¡Ä ä¤¤¥]§tºô̧ô¤¶
­±¥dªºÅX°Êµ{¦¡(ÄÝ̈t²Î®Ö¤ß¼h¤¤ÅX
°Êµ{¦¡¼h̄ Å)¤ÎRTen ±±̈î­±ªO©Ò»Ý
ªºªA°È¤¶­±µ{¦¡(ÄÝ̈t²Î®Ö¤ß¼h¤¤ªA
°È¼h̄ Å)¡C

¤G¡B ¥H­Ó¤H¹q̧ £̈Ó®i²{§Y®É¶Ç¿é¾ô±µ¾¹
ªº³]­p¡A¥i¥H³s±µ¤£¦P°Ï¬qªº§Y®É
¤A¤Óºô̧ô¡C

§Ú­Ì©Ò¿ï¾Üªº§@·~̈ t²Î¬OWindows
NT 4.0[40,41]¡C³o¬O¤@­Ó¥i¥H¦b³\¦h¥­»O
¡]platform¡¤̂§¤W°õ¦æ¡Ä Ã¥B¤ä́©¦h°õ¦æºü
¡]thread¡ª̂º§@·~̈ t²Î¡C¦¹¥~¡A¥¦ªº±j©T
©Ê¡]robustness¡»̂P¥i¾a«×¡]reliability¡³̂£
¸ûWindows 95 ¦n¤W³\¦h¡C³ö Ç³£¬O§Ú­Ì
¿ï¾Ü¥¦°µ¬°¹ê§@Àô¹Òªº­ì¦]¡C

¦Ò¶qMicrosoft Windows ¨t²Î°µ¬°¹ê
§@Àô¹Ò¦³¤@­Ó§ó¤jªº¥Øªº¡A°Ó·~¤Æ»P̧ ¹̈ê
²£·~¬O§Ú­Ìªº¦Ò¶q¡AUnix based ¨t²Î¦p
Solaris ©ÎLinux µ¥̈t²ÎÁöµM¦bºô̧ô³]­p¤W
¸û¬°®e©ö¥B¶}©ñ¡A­ì©lµ{¦¡©Î̧ê®Æ¤]̧ û»ô
¥þ¡A¦ý¦Ò¶q¤µ­Ó¤H¹q̧ £²£·~ªºÀô¹Ò¡Á X¥G
¬OWindows ¨t²Îªº¤Ñ¤U¡A©Ò¥H§Ú­Ì¿ï¥Î
Windows NT °µ¬°§Ú­Ì¹ê§@ªº¥­¥x¡C

4.1 Windows NT ºô̧ô¬[ºc
§Ú­Ì³£ª¾¹D¡A¹q̧ £»P¹q̧ £¤§¶¡¥²¶·¾ä ó©w

¨Ó¥ǽ«°T®§¡Ć «¥y̧ Ü»¡¡Ä ó©ẃ N¹³¬O¤@ºØ

»ÿ ¥¡C¥u¦³À±́o¦P¼Ë¤@ºØ»ÿ ¥ªº¹q̧ £¤~̄ à

©¼¦¹·¾³q¡CµM¦Ó¡A³ö Ç̈ó©w¥ī à¬O¬Û·í½Æ

Âøªº¡C¬°¤F̈ Ïµ{¦¡³]­pªÌ̄à»©́ö¦a³]­p¥X

³q°T̈ ó©w¡A©ó¬O¡Á N²£¥Í¤F©Ò¿×ªº¤À¼h

(Layering)·§©À¡C¤U¹Ï¬O°ê»Ú¼Ð·Ç²ÕÂ´

¡]International Standards Organization,

ISO¡©̂Ò́£¥Xªº¶}©ñ̈t²Î³sµ²°Ñ¦Ò¼Ò«¬

¡]Open Systems Interconnection Reference

Model, OSI/RM¡»̂P²{¦s¦Uºô̧ô̈ó©w¡]·í

µM¤]¥]¬A¤F§Ú­Ì©Ò́£¥X¦b§Y®É¤A¤Ó¥ø·~

ºô̧ô¤W©Ò¶·ªº¬[ºc¡ª̂º¹ï·Ó¹Ï¡C¦b¹Ï¤¤¥i

¥H¬Ý̈ì¡A§Ú­Ì¤@̄ ë±`̈ £ªº̈ó©w¡A¦pTCP/IP

©ÎIPX/SPX¡A¬OÄÝ©ó¶Ç¿é¼h»Pºô̧ô¼hªº¦a

¦ì¡C¥Ñ©ó¶Ç²Î¶Ç¿é̈ó©ẅ Ã«D́ £̈Ñ§Y®É©Ê¶Ç

¿éªº̄à¤O¡A©Ò¥H¦b§Y®É¤A¤Ó¥ø·~ºô̧ôªº¬[

ºc¤¤¡A§Ú­Ì±N̈ äµø¬°«D§Y®É©Ê̈ó©w¡A¦Ó§Y

®É©Ȩ̂ê®Æ¥²¶·³z¹L§Y®É̈ó©w(¦b¹Ï¤¤¥k¤è

ªº¤è¶ô)¨Ó¶Ç»¼¡A¦]¦¹¡A§Ú­Ì±N©Ò¦³̈Ï¥Î¶Ç

²Î¶Ç¿é¼ḧ ó©wªºÀ³¥Îµ{¦¡³£ÂkÃþ¬°«D§Y

®ÉÀ³¥Îµ{¦¡¡]Non-Real-Time Applications,

NRT APs¡¡̂Ä Ã³]­p¤@­Ó¥Î̈Ó¶Ç°e§Y®Ȩ́ê®Æ

ªº·s¶Ç¿é¼ḧ ó©w¡C¦Ó́CÅé¦s̈ ú¼hªº³¡¥÷¡A

«h¥²¶·²Å¦X§Y®É¤A¤Óºô̧ô©Ò¶·ªº̈ó©w¡A§Y

¬O§Ú­Ì¦b¹ê§@¤¤ªºRTen ¨ó©w¡C¬°¤F¬Û®e

©Êªº¦Ò¶q¡A¹êÅé¼hªº³¡¥÷¤µ́M¬O±Ä¥Î¦bºô

¸ô¥dµwÅé¤WªºIEEE 802.3 CSMA/CD ¨ó

©w¡A©Ò¥H§Ú­Ì¥²¶·§ó§ïºô̧ô¥dªºÅX°Êµ{¦¡

(Device Driver)¡Ä Ï¤A¤Óºô̧ô¤¶­±¥d¥i¥Ḧ Ì

µM¦bCSMA/CD ¨ó©w¤U¤u§@«o¥i¥H²Å¦X§Ú

­Ì©Ò³]­pªº§Y®É¤A¤Óºô̧ô̈ó©w¡C
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¦bWindows NT ¤¤¹ê§@©Ò¶·ªºÅX°Êµ{
¦¡¦³¤GºØ¬[ºc¡A¤U¹Ï¤¤§Ú­Ìµe¥XWindows
NT ªººô̧ô¬[ºc¡A¦b¹Ï¤¤¥i¥HÅý§Ú­Ì§ó²M
·¡¦aª¾¹D¦U­Ó̈ó©w¦bWindows NT §@·~̈ t
²Î¤¤ªº¦a¦ì¡C¦p¦PUnix µ¥°ª¶¥§@·~̈ t²Î¡A
¬°¤Fºû«ù¾ã­Ó̈t²ÎªºÃ­©w¡A¦bWindows
NT ¤§¤¤¤]¦³©Ò¿×ªº̈Ï¥ÎªÌ¼Ò¦¡¡]User
Mode¡»̂P®Ö¤ß¼Ò¦¡¡]Kernel Mode¡¡̂C°ò¥»
¤W¡A¦b®Ö¤ß¼Ò¦¡¤¤°õ¦æªº©Ò¦³µ{¦¡¡A¹³¬O
TCP/IP ¨ó©w¡BIPX/SPX ¨ó©w¥H¤Î§Ú­Ì©Òµo
®iªº§Y®É¶Ç¿é̈ó©w»PRTen ¨ó©w¡A¬Ò¥iµø
¬°§@·~̈ t²Îªº¤@³¡¥÷¡Ä Ã³£¥HÅX°Êµ{¦¡ªº
§Î¦¡¦s¦b©óWindows NT ¤§¤¤¡C

·í°õ¦æ¦b̈ Ï¥ÎªÌ¼Ò¦¡¤¤ªºÀ³¥Îµ{¦¡·Q
­n¦s̈ úµwÅé¤Wªº̧ê®Æ®É¡A¥²¶·³z¹L§@·~̈ t
²Î©Ò́£̈Ñªº¬É­±¡A¤]́ N¬Ö t²Î©I¥s¡]system
call¡¡̂A¤~̄ à»PµwÅé°µ¶¡±µªº·¾³q¡C¦Ó«Ê¥]
ÅX°Êµ{¦¡«K¬O§Ú­Ì̈Ì¾Ú¼Ð·Çªº®æ¦¡©Ò¼¶
¼g¡AÅýÀ³¥Îµ{¦¡¥i¥H¥ÎÃþ¦ü©óÀÉ®×Åª¼g¤è
¦¡̈Ó¦s̈ úºô̧ô¥d«Ê¥]ªº¤@ºØ¡uªA°È¡v
¡]service¡¡̂C

¦Ü©óNDIS¡]Network Driver Interface

Specification¡«̂h¬O¤@­Óºô̧ô¥dÅX°Êµ{¦¡ªº
¦@³q¤¶­±¡C̈ ä¥Øªº¦b̈ Ï©Ò¦³ºô̧ô̈ó©wªº¼¶
¼gªÌ¤£¥²¦Ò¼{¤W¼hªA°È¤¶­±¤Î¤U¼h¦UºØ
ºô̧ôµwÅéªº²Ó̧³̀¡¥÷¡C¤]́ N¬O»¡¡A®Ú¾Ú
NDIS ©Ò³]­pªº¤W¼ḧ ó©w¥i¥H¦b¥ô¦óªººô
¸ôµwÅé¤W°õ¦æ¡A¦Ó¤£·|¦³¬Û®e©Êªº°ÝÃD¡C
·íµM¡A©Ò¦³¤ä́©NDIS ¤¶­±ªººô̧ô¥dÅX°Ê
µ{¦¡(Network Interface Card Driver, NIC
Driver)¤]³£¥²¶·̈Ì¾ÚNDIS ªº©I¥s¤è¦¡¼¶
¼g¡A¤~̄ à¹F̈ ì̈ÏNDIS ¤W¼ḧ ó©w»PµwÅéµL
Ãö¡]hardware independent¡ª̂º¥Øªº¡C

¦p«e©Ò­z¡AWindows NT ¤W§Ú­Ìªººô̧ô
¨ó©w¦³¤GºØ³]­pªº¤è¦¡¡A³o¤@ºØ¦p¦P¹Ï¤¤
¥k¤è©Ò¦¡¥Ü¡A¥Ø«e§Ú­Ì¬O±NRTen ªºµ{¦¡
½X¹ê§@¦¨Ne2000 ¬Û®e¡]Ne2000-
compatible¡º̂ô̧ô¥dªºÅX°Êµ{¦¡¡A³z¹LNDIS
¤¶­±¥h±±̈îºô̧ô¤¶­±¥d¡A¦]¦¹̈Ã¤£̄à¾A¥Î
¦b̈ ä¥Lªººô̧ô¥d¤W¡C³oºØ¤è¦¡¥i¥Hª½±µ±±
¨î̈ìºô̧ô¤¶­±¥d¡A¥i¥H́ £ª@̈ t²Î¤ÏÀ³̄à
¤O¡A¦ý̈ǟÊÂI¬OµLªkÅý§Ú­Ì¹ê§@ªº̈ó©w¼s
ªxªºÀ³¥Î¦b¤£¦Pªººô̧ô¤¶­±¥d¤W¡C

Application Layer

Presentation
Layer

Session Layer

Transport Layer

Network Layer

Data Link Layer

Physical Layer

NRT APs

TCP/IP IPX/SPX

RT
Trans-
Port

Protocol

RT APs

Logical Link Control (with RT)
IEEE 802.3 (CSMA/CD)

Software

Hardware
Physical Layer

¶}©ñ̈t²Î³sµ²°Ñ¦Ò¼Ò«¬¡]OSI/RM¡»̂P¦Ü ó©w¡]¥]¬ARTen¡ª̂º¹ï·Ó¹Ï
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¥t¤@ºØ̧Ñ̈M¤èªk¬O±NRTen ¹ê§@¦b¡u¤¤
¶¡ÅX°Êµ{¦¡¡v(Intermediate Device Driver)
ùØ¡C¦¹³B©Ò¿×ªº¡u¤¤¶¡ÅX°Êµ{¦¡¡v¡A¬O¤¶
©óNDIS »P¦Uºô̧ô¥dÅX°Êµ{¦¡¤§¶¡ªº¡uµê

ÀÀ¡vºô̧ô¥dÅX°Êµ{¦¡¡A¦p¦P¹Ï¤¤¥ª¤è¤è¶ô
©Ò¥Ü¡C¡u¤¤¶¡ÅX°Êµ{¦¡¡v©M¤@̄ ëªººô̧ô¥d
ÅX°Êµ{¦¡¬Û¦P¡A¤]¥²¶·±µ̈ü¤W¼hªºNDIS
©I¥s¡C¥u¬O¥¦ªº¤U¼ḧ Ã¤£¬O¹êÅé¼hªººô̧ô
¥dµwÅé¡A¦Ó¬O¦A³z¹LNDIS ¤¶­±¥h©I¥s¦U
ºô̧ô¥dÅX°Êµ{¦¡¡C¦]¬°¥¦̈Ã̈S¦³¥ô¦ó»Pµw
Åé¬ÛÃöªº³¡¥÷¡A©Ò¥H·í¥ô¦óªººô̧ô¤¶­±¥d
¥i¥H́ £̈Ñ²Å¦XNDIS ¬[ºcªººô̧ôÅX°Êµ{¦¡
®É¡A§Ú­Ìªº§Y®É¤A¤Óºô̧ô̈ó©w§Y¥i¥H¬[¦b
¨ä¤W¼h¦Ó̈Ï¥Î¡Ä ǟÊÂI«h¬O¼W¥[¤Fºô̧ô¤À
¼hªº­t¾á¡A¦Ó¥B¦b§Y®É̈ó©wªº¦Ò¶q¤U¡A­Y
§Q¥Î¦¹¤èªk̈ Ó³]­pºô̧ô̈ó©w¡A¤S¥²¶·¹F̈ ì
¤A¤Óºô̧ôµL½Ä¼²ªºÀô¹Ò¡A·í¤w³Q­ã³\ªº̧ê
®Æ¡u¥X²M¡v«á¡A¥²¶·µ¥«Ý̧ûªøªº®É¶¡¤~̄ à
½T»{«á¡A¦A±N«Hª«¶Çµ¹¤U¤@­Ó̧ẦI¡A©Ò¥H
³]­p¤W¡A§Ú­Ì±Ä¥Î¥ý«eªº¤è¦¡¡C

¥t¥~¡A¹Ï¤¤¥k¤W¤èªº¼Ò²Õ¬O¦³Ãö§Y®É
¶Ç¿é̈ó©wªº¼Ò²Õ¡Ä ä¤¤¥]§t³s½u«Ø¥ß¡B­ã
¤J±±̈î¤Î̧ê·½«Ō d̈ ó©wµ¥¥\̄ à¡A¦Ü©ó¹Ï¤¤

¤W¤èªº±±̈î»O¡]Control Panel¡¼̂Ò²Õ¡A«h
¬O§Ú­Ì¦bµo®iRTen ®É¥Î̈Ó³]©w¡]set¡©̂Î
¸ß°Ý¡]query¡¤̂U¼h°Ñ¼ÆªºÀ³¥Îµ{¦¡¡C³z¹L
¥¦ªº̈Ï¥ÎªÌ¤¶­±¡A§Ú­Ì¥i¥H»©́ö¦a³]©w½Ñ

¦p«Hª«¤º®e¥H¤Î̧ẦIª¬ºAµ¥®Ö¤ß¼Ò¦¡¤¤
ÅX°Êµ{¦¡¤ºªºÅÜ¼Æ­È¡C

3.1  ¨ó©w¹ê§@¬[ºc

§Ú­Ì¤w§ó§ïWindows NT Device
Driver Kit ©Ò§t¦³ªºNE2000 Compatible
Driver(¦¹¤@ª©¥»¬ONIC Driver ªºª©¥»¡Ä Ã
«D¬O¤¤¶¡ÅX°Êµ{¦¡)¡Ä Ï̈ä¥i¥H¹F̈ ìRTen
ªº¥\̄ à¡C¦b­ì¥ýNe2000 ¬Û®eºô̧ô¥dªºÅX
°Êµ{¦¡ùØ¡A·í¤W¼hªº¥ô¦ó¤@ºØºô̧ô̈ó©w±N
¤@­Ó«Ê¥]©¹¤U¶Ç°e¦Üºô̧ô¥dÅX°Êµ{¦¡
®É¡AÅX°Êµ{¦¡́N·|°¤̈W§â³o­Ó«Ê¥]¶ñ̈ìºô
¸ô¥d¤Wªº½w½Ä°Ï¤¤¡]NIC Buffer¡¡̂CµM¦Ó¡A
¥Ñ©óºô̧ô¥d¤W½w½Ä°Ïªº¤j¤p¦³­­¡A·í¤W¼h
ªº«Ê¥]²£¥Í³t²v¤Ó°ª¡A©ÎªÌ¬Oºô̧ô¥d©Ò°e
¥Xªº«Ê¥]©M̈ ä¥Ļ ẦIµo¥Í½Ä¼²®É¡A§Ú­Ì»Ý
­n¤@­Ó¦î¦C̈ Ó¼È¦s¤W¼ḧ ó©w©Ò¶Ç°e¤Ü Ó
ªº«Ê¥]¡A¥HÁ×§K«Ê¥]ªºº|¥¢¡C³o­Ó¦î¦Ć N

Hardware ( Ethernet Adapter )

NDIS
Layering

General NIC Driver

NIC Driver
 (Rten)

Intermediate Driver (Rten)

TCP/IP

Non RT APs

IPX/SPX

§Y®É¤A¤Óºô̧ô¬[ºc¦bWindows NT ¤W¹ê§@ªº¬[ºc

Real Time Transport

Non RT APs RT APs Control
Module User

Kernel
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¬O«D§Y®Ȩ́ ê®Æ¦î¦C¡]Non-Real-Time
Queue¡¡̂C

¦bRTen ¤¤¡A¬°¤F°Ï¹j§Y®É»P«D§Y®Ȩ́ê
®Æ¡A§Ú­Ì¦bºô̧ô¥dÅX°Êµ{¦¡¤¤¤S·s¼W¤F¤@
­Ó¦î¦C¡A¤]́ N¬O§Y®Ȩ́ê®Æ¦î¦C¡]Real-Time
Queue¡¡̂C¬°¤F¹F̈ ì¦b¶i¤J«Hª«¶Ç»¼¼Ò¦¡¤§
«e§¹¥þ»P¶Ç²Î¤A¤Óºô̧ô¬Û®eªº¥Øªº¡A·í¤ä
´©RTen ªº̧ẦI³B©óCSMA/CD ¼Ò¦¡¤§
¤¤¡A¾ã­Ó̈t²Îªº¹B§@»P­ì¥ýNe2000 ¬Û®e
ºô̧ô¥dªºÅX°Êµ{¦¡̈ÃµL¤£¦P¡C§Y®Ȩ́ê®Æ¦î
¦C¥²©w¬OªÅªº¡C

§Y®ÉÀ³¥Îµ{¦¡©Ò¶Ç°e¤Ü Óªº«Ê¥]·|¶i
¤J§Ú­Ì·s¥[¤Jªº§Y®É¦î¦C¤¤¡C¤@­Ó­«­nªº
¤§³B¬O¡G·í«Ê¥]¶i¤J§Y®É©Î«D§Y®É¦î¦C¤§
«á¡AÅX°Êµ{¦¡̈Ã¤£·|¥ß̈è±N¥¦¶ñ¤Jºô̧ô¥d
¤Wªº½w½Ä°Ï¡A¦Ó¬O¦b¦¬̈ì«Hª«¤§«á¡Ä Ì¾Ú
«Hª«¤¤©Ò«ü¥Üªº°T®§¡A¦A§â§Y®É©Î«D§Y®É
¦î¦C¤¤ªº«Ê¥]¶ñ¤J½w½Ä°Ï¡C
¦Ü©ó§Y®É¶Ç¿é̈ó©w¡A²{¶¥¬q¥Ḩ ê®Æ¤À¬y¬°
¥D­n¦Ò¶q¡C§Y®É©Ȩ̂ê®Æ¤Î«D§Y®É©Ȩ̂ê®Æ·|
¤À¤£¦Pªº̧ô®|¤Î¦î¦CÀx¦s°_̈ Ó¡C¦bNDIS
ªº³]­p¤W¡A¶Ç°eªº̧ê®Æ̈äÀx¦s¦ì̧m¬O¦b¤U
¼hªºNIC ÅX°Êµ{¦¡¡A©Ò¥H¦b³o¤@¼hªº¤u§@
­«­nªº¬O̧ ê®Æ¤À¬y¡C¥t¥~¡A§Ú­Ì¤]Åý³o¤@
¼ḧ ó©w¥[¤J³s½u«Ø¥ß¡B­ã¤J±±̈î¤Î̧ê·½«O
¯d̈ ó©wµ¥¥\̄ à¡C

3.2  ÅX°Êµ{¦¡¤¶²Ð¤ÎRTen ¬yµ{

ÅX°Êµ{¦¡ªº¤¶²Ð¤À¦¨̈â³¡¥÷¡A²Ä¤@¬O
¦p¦ó³B²zµ{¦¡°õ¦æ®Éªº̧ê®Æµ²ºc¡A¥t¤@¬O
¦h¼h¶i¤Jµ{¦¡°õ¦æªº¬yµ{¡A³o³¡¥÷¬O¦h±ø
¥­¦æ±±̈î¬y¡C°ò¥»¤W¡A¥­¦æ±±̈î¬yµ{¤è­±
¬O¦U§@·~̈ t²Î§¡¦³¬Û¦Pªº·§©À¡A©Ò¥H¤F̧ Ñ
«á̧û̄àÀ³¥Î¦b¤£¦Pªº§@·~̈ t²Î¡C¦Ó̧ê®Æµ²
ºc³¡¥÷́X¥G¬O¦UºØ̈t²Î§¡¤£¦P¡A¬Æ¦Ü
Windows NT ªº®Ö¤ß¼hÅX°Êµ{¦¡»Pºô̧ôªº
NDIS ÅX°Êµ{¦¡¤]²¤¦³¤£¦P¡A¦b¦¹§Ú­Ì¥H

NDIS ÅX°Êµ{¦¡ªº̧ê®Æµ²ºc̈ Ó»¡©ú¤§¡C
Windows NT ªº®Ö¤ßµ{¦¡¬OObject-

Based ªº¡ANDIS ªºÅX°Êµ{¦¡¤]¬O¦p¦¹¡C·í
¨t²Î±N±±̈îÅv¥æµ¹ÅX°Êµ{¦¡®É¡A¦p̈ t²Î­«
³]¡þ²¾°£¡B¿é¥X¤J»Ý̈D¡B®É§Ç¹O®É¤Î³nµw
Åé¤¤Â_µ¥(¥Ñ¦¹¥iª¾̈t²Îªº¦h¼h¶i¤J°õ
¦æ)¡Ä t²Î·|¥æµ¹ÅX°Êµ{¦¡¤@­Ó¦X¾Aªº
Object¡Ä ä¤¤̧û­«­nªº¬ODriver Object ¤Î
Device Object ¡C³q±¤̀@­ÓÅX°Êµ{¦¡¤º
Driver Object ¶È¦³¤@­Ó¡A¦ÓDevice Object
¥i¥H«Ü¦h¡A³oµø¥Î³~¦Ó̈¥¡A¦Ó̈t²Î³]­p
¤W¡A³ö ÇObjects §¡¦³̈ä³sµ²¥i¥H±ö ì¬Û
¤¬ªº̧ê°T¡C¥HRTen ¬°̈Ò¡A¦b¤@̄ ëªº­Ó¤H
¹q̧ £¤WDevice Object ¶È¦³¤@­Ó¡A¦ÓRTen
Bridge ¤W«h¦]¦³̈â¤ù¤¶­±¥d¦Ó¦³̈â­Ó¡C°£
¤F̈ t²Î­«³]¡þ²¾°£¥~¡Ä ä¥L̈ t²Î»Ý̈D¤j³£
¬O¥HDevice Object¡A©Ò¥H¤@̄ ë±¡ªp¤U¡A¤£
¥Î¹ï̈ä¥LDevice Object ¥[©ó¦Ò¶q¡A¦ý­Y­n
¹ï¤£¦PªºDevice Object ¦³̄S®íªº³B²z
®É¡A¥i¥H¥ÑDriver Object ¨Ó³sµ²̈ä¥Lªº
Device Object¡C

¥Ñ©ó̈t²Î»Ý̈D¤j³£¥HDevice Object ¨Ó
¹B§@¡A©Ò¦³µ{¦¡ªº°ÊºA̧ ê®Æ¤]¥²¶·ÀH¤§ªþ
¦bDevice Object ¤W¡Ä äºÙ¤§¬°Device
Extension¡C¦bµ{¦¡°_©l®É́N¥²¶·±N³ö Ç
Object ¤Î̈ä¬Û¹ïÀ³ªº̧ê®Æ³£¦s¤JDevice
Extension¡Ä Ã±NDevice Extension ³sµ²¦b
Device Object ¤W(¦³ÂI¬Û¤¬³sµ²¦À̈ôª¬ªº
·N«ä¡A¦ý¤]¦]¦p¦¹µ{¦¡°õ¦æ®É¡A¤~¥i¥H±o
¨ì¬ÛÃöªº̧ê°T)¡C°£¤F¤W­±©Ò́£ªº̧ê®Æµ²ºc
¥~¡A³Ñ¤Uªº³¡¥÷́N¬O¦³Ãö­nÅX°Ê³]³Æªº±±
¨î̧ê®Æ¤F¡C

¥HRTen¦Ó̈¥¡A°£¤F­ì¥ý­n¦³ªºNe2000
Compatible Adapter ªº±±̈î̧ê®Æ¡A¦pµwÅé³]
©w­È¡B¤A¤Ó®Ø¬[¼È¦s¾¹±±̈î̧ê®Æ¡B«Ý¶Çªº
¤A¤Ó®Ø¬[̧ ê®Æ³sµ²¤Î²Î­p¦³Ãö­p¼Æ­Èµ¥
¥~¡AÁÙ¥²¶·¥[¤JRTen ¨ó©w©Ò¶·ªºª¬ºA̧ ê
®Æ¡B¬ÛÃö²Î­p­È¡B̧ ẦI³sµ²¡B§Y®Ȩ́ê®Æ³s
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µ²µ¥̧ê®Æµ²ºc¡Ä Ã¬°¤F®e¿ù̄à¤O¦Ó¦h¥[¤J
¦h­Ó®É§Ç±±̈î¼Ò²Õµ²ºcµ¥¡C

°£¤F̧ ê®Æµ²ºc¥~¡Aµ{¦¡ªº¬yµ{¤]¬O­È
±o»¡©ú¡C¥HNe2000 ¼Ò²Õ¬°̈Ò¡Ä ä¥i¥H¤À
¤T¤j¼Ò²Õ¡A²Ä¤@¼Ò²Õ¬O¦³Ãö̈t²Î­«³]¡þ²¾
°£¤Î¿é¥X¤J±±̈î³¡¥÷(DeviceIoContol)¡A³o
³¡¥÷¬O¥H©Ò¿×Dispatch Priority Level ©Ò°õ
¦æªº¡A¤]́ N¬Ö t²Î°õ¦æºü(System Thread)
¦b±±̈î°õ¦æªº³¡¥÷¡C²Ä¤G¼Ò²Õ¬O¦³Ãö¿é¥X
¤J±±̈î¡A³o³¡¥÷±±̈î̧û½ÆÂø¡A·|¦³Dispatch
Level ªº°õ¦æ¼Ò²Õ(¦p¿é¥X¤J̧ ê®Æ³sµ²³¡
¥÷)¡A¦Ó¥B·|¦³Interrupt Priority Level ªº°õ
¦æºü±±̈îªº°õ¦æ¼Ò²Õ(¦p̧ ê®Æ®Ø¬[ªº±µ
¦¬¡B¶Ç°e¼Ò²Õ)¡C¦Ó¥B³ö Ç¼Ò²Õ·|¦³¬Û¤¬°õ
¦æªº±¡ªp¡A³o¤]¬O³y¦¦̈h¼h¶i¤J°õ¦æªº­ì
¦]©Ò¦b¡C²Ä¤T¼Ò²Õ¬OµwÅé±±̈î¼Ò²Õ¡A³o³¡
¥÷¥u­n¤F̧ Ñ¤¶­±¥dªº±±̈î¤è¦¡§Y¥i¼¶
¼g¡C

¥HRTen ¬yµ{¦Ó̈¥¡A¦b̈ t²Î­«©lªº®É­Ô
(ºô̧ôÅX°Êµ{¦¡¶È̄à¦b̈ t²Î­«©l®É§Y̧ ü
¤J¡AµLªk¦b̈ t²Î¤v¶}¾÷«á¡A¦A°õ¦æ̧ü¤Jªº
©R¥O¡A³o¬O©M̈ ä¥L«D¶}¾÷Boot ªºµ{¦¡¤£¦P
¤§³B¡A³o¤]³y¦°̈»¿ùªº§xÃø)¡Ä t²Î¥Ñ
Driver Entry ¶i¤JÅX°Êµ{¦¡ªº±±̈îÂI¡A°£¤F
¤@̈ Ç¬ÛÃö³]©w¥~¡ARTen ·|µù¥U¤U¦Cªºµ{¦¡
¶i¤JÂI¡AÅý̈t²Î¦bµo¥Í¬Û¹ïÀ³ªº̈t²Î»Ý̈D
®É¡A¥Ñ̈t²Î°õ¦æºü©Î¤¤Â_°õ¦æºü̈Ó°õ¦æ¤U
¦C¼Ò²Õ¡G

Initial/Halt/Reset¡G̈ t²Î­«·s³n°_©l¡B
¤¤¤î¤Î̈t²Î­n̈ D­«³]®Éªº¶i¤J
ÂI¡C

Disable/Enable Interrupt¡G̈ t²Î­n̈ D¶}
¡þÃöµwÅé¤¤Â_ªº¶i¤JÂI¡C

Query/Set Information¡G̈ t²Î³]³Æ¿é¥X
¤J»Ý̈Dªº¶i¤JÂI¡A¦¹³¡¥÷¬Ö Ï
¥ÎªÌµ{¦¡°õ¦æDeviceIoControl
®Éªº¬Û¹ïÀ³¼Ò²Õ¡C

Send¡G̈ t²Î­n̈ D¶Ç°ȩ ê®Æ®Éªº¶i¤J

ÂI¡A¦¹³¡¥÷¬Ö Ï¥ÎªÌ°õ¦æ
Send/Write ®Éªº¬Û¹ïÀ³¼Ò²Õ¡C

TransferData¡G̈ t²Î­n̈ DÅª̈ú̧ê®Æªº
¶i¤JÂI¡A¦¹³¡¥÷¬Ö Ï¥ÎªÌ°õ¦æ
Receive/Read ®Éªº¬Û¹ïÀ³¼Ò
²Õ¡C

ISR¡G¤¤Â_µo¥Í®Éªº¶i¤JÂI¡A³o¬O¾ã
­ÓÅX°Êµ{³B²zªº®Ö¤ß¡C¦b
Ne2000 ¤¶­±¥d¤Wªº¤¤Â_¦³¥|
ºØ¡A°£¿é¥X¤J¥~¡AÁÙ¦³­p¼Æ¾¹
¤Îº¡·(̧Overflow)ªº³B²z¡C¥H¿é
¥X¤¤Â_¬°̈Ò¡A·íµo¥Í¤¤Â_®É¡A
¥NªíµwÅé¤]¶Ç°e¥X®Ø¬[̈ Ã­n̈ D
Ä~Äò¶Ç°e¤U¤@µ§̧ê®Æ¡A¬G¦¹®É
¥²¶·¬d­n«Ý¶Ç̧ê®Æ³sµ²¤º¬O§_
ÁÙ¦³̧ê®Æ­n°e¡A­Y¦³«h¦A±N®Ø
¬[°e¤J¤¶­±¥d̈ Ó¶Ç°e¡C¥H¿é¤J
¤¤Â_¬°̈Ò¡A̧ ê®Æ¤v̧ g̈ ìµwÅé¤¶
­±¥dªº¼È¦s¾¹¤W¡A©Ò¥H­n±µ¦¬
¨ìÅX°Êµ{¦¡¤º¡Ä Ã³qª¾NDIS ¤W
¼h¦³̧ê®Æ̈ì̈Óªº®ø®§¡C¦¹®É­Y
¤W¼h¦³¿é¤J»Ý̈Dµ¥«Ý±µ¦¬¡A«h
¤W¼h·|µo¥XÅª̈ú̧ê®Æªº»Ý̈D¡A
¦Ó¦¹®É́ N·|° ¤̈W°õ¦æ
TransferData ªº¼Ò²Õ¡C

4. µ²½×

¥»³ø§i¤¤́£¥X¤@­Ó¦X¾A©ó¤A¤Ó¥ø·~
ºô̧ô(Ethernet Intranet)¤Uªº§Y®É¶Ç¿é¬[
ºc¡A¦Ó¦b¶Ç²Îªº¦@̈ É¶×¬y±Æ¤A¤Óºô̧ô¤W¡A
§Ú­Ì¤]́ £¥X¤@®M̄ Â³nÅéªº§Y®É¤A¤Ó¥ø·~
ºô̧ô̈ó©w¡AÅý­Ó¤H¹q̧ £¦b¤£­×§ïµwÅé¤¶­±
¥dªº±¡ªp¤U¡A¥i¥H́ £̈ÑªA°È«~½è«OÃÒªº̄à
¤O¡A³o¤@³¡¥÷ªº³]­p¡A§Ú­Ì¤]¦bWindows
NT ªº̈t²Î¤W¹ê§@¥Ẍ Ó¡C¥t¥~¡A¥Ñ©ó¦b¹ê
»Ú«ØºcµwÅé¥ǽ«¾¹©Î¶°½u¾¹¤W¶·­n§ó¦h
ªº³]³Æ¡A¦b³ø§i¤¤¡A§Ú­Ì¤]³]­p¥Ñ­Ó¤H¹q
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¸£̈Ó¥Ń À¶°½u¾¹ªº¥\̄ à¡A³]­p¤@­Ó¦X¾A¤A
¤Ó¥ø·~ºô̧ôªº§Y®Ȩ́ê®Æ¶Ç¿é̈ó©wªº¾ô±µ
¾¹¡Ä Ó²Å¦X­p¹º¤¤¤A¤Ó¥ø·~ºô̧ôªº§Y®Éºô
¸ô̈ó©w¬[ºc¡Ä Ï§Y®É©Ȩ̂ê®Æ¦b¤A¤Ó¥ø·~¾ô
±µºô̧ô¤¤¥ç¥i¥H¹F̈ ìºô̧ô¶Ç¿é«OÃÒªº¥Ø
ªº¡C

¥»³ø§i©Ò́£¥Xªº§Y®É¤A¤Óºô̧ô¬[ºc

¬O·¥²Å¦X·í¤µ¥ø·~ºô̧ô©Ò»Ý̈Dªº¡A¦b²{¤µ

¥ø·~ºô̧ô­ȩ̀ó¤J¦h́ CÅé»P¹q̧ £³q«Hµ²¦X

¦Ó¦ª̈º»â°ì®É¡Ä ä§Y®É©Ê¶Ç¿éªº­n̈ D¬O¤£

¥i©Î̄Ê¡A¦p²{¤µ¥¿¬y¦æªººô̧ô¹q̧ Ü¡A­Y¬°

¤F́ £ª@³q̧ Ü«~½è¡A§Y®É¶Ç¿é¬[ºc«h¬O¥²­n

ªº¡C¦Ó¦b¥¼̈Ó¹q̧ £³q«H¤u·~(Computer

Telephony Industry)(¥tºÙ¹q̧ £³q«H¾ã¦X¡A

Computer Telephony Integration)ªº¹B¥Î¡A§ó

¬O¥²¶·±N§Y®É©Ê¦h́ CÅé¶Ç¿éµø¬°³Ì­«­n

ªº¤@­Ó̈½µ{°ñ¡C
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