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• o«Ó;·îÈ¦íLAN­Ëô÷�
– ¼§ÆÄÊ¶ö¾öËïVÂ

– ­Ë
• Ethernet

• FDDI

• ATM
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LAN

• Local Area Network

• Ç·%Í?¦��ÉUÝ (á 10Km)

• ½��¸VÖ¼ (1Mbps á 1Gbps)

• 1-Ìf4O1-Ìì·
– ì·®<óÍÌíyæôJ�

– �ÍiÛ¼âæÓÆ²¥ÆÚÌËÐÂ	
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Ethernet

• ©Ü%Ì LAN
– 
���®©Í6�

– IEEE802.3�Z
• ISO 8802/3�ZÊ7º

• ·à¸àÌÏÏ��ôy�
– 1Mbps (6�`æ)

– 10Mbps (äÅÊä½±�ñîÈ¦í Ethernet)

– 100Mbps

– 1Gbps (500Mbps q 2)
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Ethernet

• ·à¸àÌÏÏ�ê
– 7;´VÙî (Coax Cable): 10Base5, 10Base2

– êìVc (Twist-Pair Cable): {10,100,1000}BaseT

– "Ø¤§Ó (Optical Fiber): {10,100}BaseFÌË

– mc Ethernet
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Ethernet Switch

• /àVË>É Ethernet Frame ôs�
– Cut-Through s�­ËÐÓ;

– äåíô;¦Á*�s�ä¤ì

• ÊVÂíö²%ÍÑù¤¼}·îÈ¦í!Ñ
– ÒÙÍêí]1�*ÊÑW�%ÍxÌí
– EthernetÐ�*à�ô�³Ì¦

• o«Ñ¼§ÆÄ®ù½%
– à�ÐÌà

– ¼§ÆÄÂiÐå%Z�
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10BaseT

• o«ÑêìVc (Tpcable)Ð Ethernet ®,V
– CAT/5 (Category 5) ́ VÙîÐÓ;

• ò%­Æ&X®1»

– �~Í RJ45 ¶Ð²Â
• ]1®a�Í1»

– èc��Ê¹ÈÒÙO¼§ÆÄôÓ;
• /¶ö×èVÂÊÐ>ô´VÙîÉ�


• gN�ÆÌ°hÐoÑÑÌ¦

–  ¾Ð 10Base5 ÊÑ MAU (Media Access Unit) ÍêÅ
È]1 	

– 10Base2ÊÑí×VÂ]1
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10BaseT

• ®¼´VÌ]1® 	
– �!Ð¶ö×èVÂ>ÍoÚ�ÆÐÒÙ

– ¼§ÆÄÍêÅÈµÐà�ô�ì�¨
• ¼§ÆÄÑ>Z¹Á¾³äöË>ÐØïVãs�

• ÒÙÑ�êÐ�*

• ÒÙ­ë~�àÉoÚ 100m

• 10BaseF Íêí"Ø¤§Ó�*
– oÚ 2Km

– ò%Ì¶öÓVÂÐÊÃ
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100BaseT

• 100MbpsÐ Ethernet
– IEEE 802.3u

– Fast Ethernet

– 100VG-AnyLanÊÑ�¨ �õ7ÍÏÐ�Z�

– 10BaseTÊ7rÐà�

• 100BaseF�"Ø¤§ÓÍêíÏÏ

• 10BaseT, 100BaseT Ð�WÆÏU�W]1
– o«ÐÒÙÑ��Ð�Zô�W%ÍÆÏ¹]1
– AutoSense, AutoNegotiation
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õé�»í Ethernet

• 100Mbps ²ì¼ÐÐÆËòV²®ù½�
– Fast Ethernet Ð�KÊ��

• 100BaseTx �$¥HÐòV²¼ÉVºêö

• NICÐùÉÌå%Z�

• �æ 100Mbps ²ì¼ÐÐÆËòV²Ñ¶ï¶ï¹È¦í

– òV²³îVÚÉÐ FDDI Ð¸4
• ËìÕÆ²®ªÍÌíüwÉÐÓ;
• N®ð­ëFDDI® Í¸4·îÈ¦í

– 100VG-AnyLAN Ðöà
• ùæ�Ñ+y·îÁ®O³ÃÉÑìäÌ¦P
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FastEthernet & GigaEthernet

• FastEthernet
– 100Mbps

– �aæóû
• �$�ÍêìOÝÞ=G

• äÑæù½%

– Bidirectional 100BaseTx

• ��<ÊVÂÏÏ
• 200Mbps

• cisco Catalyst5000ºíV
½ÌË

– Switch & Hub

• ËÃëäa�Íò%

• Gigabit Ethernet
– 1Gbps

– ��<ÊVÂÄæÐî­Ë
ôÓ;

• ëÄæöÐî500Mbps

• 7[×

– �$�ó$�
• �aæóûÍàÂàÂ�
ò®aí

– ¼§ÆÄÐáy�
• NIC®m¦Áã¸VÓÐ
�]��Ñ� 	

– lH
• www.gigabit-ethernet.org
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FastEthernet & GigaEthernet

Ethernet Fast Ethernet Gigabit Ethernet
Goal

Data Rate 10Mbps 100Mbps 1Gbps

CAT 5 UTP 100m 100m 100m

STP/Coax 500m 100m 25m

Multi-mode Fiber 2Km 412m (hd*)
2Km (fd*)

500m
(100m?**)

Single-mode Fiber 25Km 20Km 3Km

*IEEE half duplex/full duplex **62.5u/proposed standard
+) based on IEEE 802.3z
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Token Ring

• 
���®©ÍIBM®6�

• IEEE802.5Ê¹È�$�

• Þ¼ËôN�ÆÌ°Í¹Áíö³oÑ
– IBM Type I ́ VÙî

– ¶ö¾öËïVÂÍêí¼ÂVí�c

• 4Mbps & 16Mbps

• Z�ÉÑ�ÂÍÒ±ÐÓ;
– £�ÉÑ¦à¦ÃÑæëÌ¦
– LANÐ�ûÊ¹ÈÑ�à¹¦µÊ®Ò¦
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FDDI

• Fiber Distributed Data Interface

• ANSI, ISOÉ�$�

• "Ø¤§ÓôÓ;¹Á100Mbpsíö³íLAN

• �×�íö³ÍêíV,ÂûÐ%�

– DAS

– íö³Þ�ÉÐ»ì®¹

• íö³Ð��<�
– Bidirectional FDDI (200Mbps)

– ¼§ÆÄÍêí�;
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FDDI

http://www.dec-j.co.jp/ic/network/êì
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FDDI

Media Access Control(MAC) X3.139-1987 
      Physical Layer Protocol(PHY) X3.148-1988 
      Physical Layer Medium Dependent(PMD) X3.166-1990 
      Station Management(SMT) X3.229-1994 
      Single Mode Fiber(SMF-PMD) X3.184-1993 
      Twisted Pair PMD(TP-PMD) X3.263-199x 
      Conformance Test PICS(CT-PICS)
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ATM

• ±ºUNÝUÊVÂÐ�3ÏÏ­ËÊ¹È6�
– 
���®©üñì­ë

– ÏÏUs�­Ë��
­Ë�­ë'2
– B-ISDN (Broadband Integrated Service Digital

Network) Ð�y­ËÊ¹È��

• �³
– ½��û�155Mbps (OC-3), 622Mbps (OC-12)

– ¼§ÆÄ(cut-through exchange)Íêíå	�B

– 53octet ¾î (5octet Header + 48octet Data)

– �
º¼ÉãæÌÝÏÏº¼ÉãÊÐ�3 	
– ATM LAN
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ATM Sublayer Structure

ATM Adaptation Layer:
 48byteÊVÂÒ�ÚÐÊVÂ»�
ÊVÂ�Íþ5 (AAL1, AAL2, AAL3/4, AAL5)

ATM Layer:
 5byteÛÆÃÐÝþ
VCI/VPIÐÝþ

Physical Layer: 
ÏÏ�êÚÐ-3
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ATMÐÓM

• ±ºUNÝUÊVÂäKÐ�3
– ùÆÐÿ·%ÐÆËòV²É7Èô�ì¢¦

–  ÊÐÐÆËòV²Ð�Z%Ì�3

• *¼ÿäKÊLANUþ¼TÐÆËòV²ÉÐºV
ãï¼ÌäKüwÐi�

– 7ùäK��ôLAN/WANÉÓ;

– i�¶¼ËÐþ%
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ATM LAN

• ATMôLANüwÉÓ;¹ê¨

• Êµï®….
– µîàÉÐLANÊÐ�¦®íç

• ATMÑ Connection Oriented Datalink �VC®#�)

• VCÝþÐì·ÑÚÅ

– �ÍÙðVÌ°æ¼Ë®¨à±É¯Ì¦

• ATM LANE (LAN Emulation)
– ³ÃÐLANÊ7±7º§öÂØªV¼ÊÌíÛ±LANE
¸VÓô;¢

– VCÐÝþô¸VÓ®ì·
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ATMZ;c

• NTT MegaLink ̧ VÖ¼

– ATMZ;c¸VÖ¼

– ATMÐ�ûô­Ìì2­½í
•  ¾ÐZ;�c>;êìÖÆË»%®�ò

– Ê{Ús 1.5Mbps SD Ð>;É 3Mbps ATM̧ VÖ¼®t4

 	*

• VCÐÓ;ÍêÅÈO]1ÂWNô´ªíµÊ® 	
– 
§öÂØªV¼É<NVÇÝþ® 	

• ÁÂ¹O�;Â©ÑÃéÅÊ�õ
– Single Mode Fiber §öÂØªV¼®¿y

– ËìÕÆ²ºªVÔ (traffic shaper) ®¿y

* �>¼ÿÍÚ¯±!Ê»íÐÉ�îÑiÛÜÉ=�»íµÊ
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ATM2«Ð��

• ATMGíÐ2«ÐW�
– ò%ÌÒVÌ©ª¥y�

• gí¼§ÆÄÑ­Ììò%
• ATM over UTPä7!

• OC-12ä�K

– LANEVÈÐ«Æ»ÊÓ§¼Ðy�
• ì·Ð1»�® 	

•  ¾Ð§öØìô2­»µÊ®É¯í

•  ¾Ð§öØìÐ\Ó;
– "Ø¤§Ó
– UTP
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ATMÐW�%íç

• �`Í1»­?
– LANEÉÑ­VÓVÛÆÌ®«ðÊ¹ÈÚ¯¦

• 20%éÒÑ�T

– ­�Bô÷±óíÊì·ÑÚÅ
• ÿ·BÐì·Â³ÉÌ±O­�BÐì·ä¿y

• [×Ðì·êà®¿Â

– PVCÐÓ;ÉÑ��Ý¼®¿Â
• ��Ý¼Ñ?á¼îÌ¦µÊ®Ò¦

• æÅÆ³�ZÍÌì®Ã


