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1 ½½½ÂÂÂ999õõõUUU

1.1 ½½½ÂÂÂ

���)))ûûû���¯̄̄KKK :XÛ3k����´þ,JøÃ���DÑÑÖ.

OSI½½½ÂÂÂ :êâó´��8�´�
JøõUþÚ5§þ��{§±Bïá!
�oÚº��ä¢Nm�êâó´.

1.2 õõõUUU

1.2.1 ÄÄÄ���½½½ÂÂÂ

(((:::(node) :ÌÅ(host),´dì(router).

óóó´́́(link) :Ï&´»þë���(:�Ï&&�"
. . .êâó´�Æ½Â
(:m��êâü���ª§±9(:ux!�Âêâ
ü���ª"

ààà���ààà(end to end) :
(:(source node)�8�(:(destination node)�Ï
&"�dõ�ó´|¤"

:::���:::(point to point) :��(:m�^ó´þ�Ï&"

1.2.2 êêêâââóóó´́́������555§§§

�¦êâU
¯�!�(!k�lux:���Â:¤æ�����ª"

1.2.3 ÄÄÄ���õõõUUU

1.êâ3êâó´þ��~DÑ(ïá!�oÚº�)"
2.½.�ÓÚ§)ûß²5¯K"
3.����"
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4.^S��"
5.6þ��"

1.2.4 JJJøøøÑÑÑÖÖÖ

ÃÃÃ(((@@@ÃÃÃëëë���ÑÑÑÖÖÖ :·^ØèÇ���ä¶¢��ä¶�Ü©Û��"

kkk(((@@@ÃÃÃëëë���ÑÑÑÖÖÖ :·^Ø��&�§XÃ��ä"

kkk(((@@@kkkëëë���ÑÑÑÖÖÖ

2 ¤¤¤vvv���{{{

¤¤¤vvv µµµò'A6©¤lÑ�v§¿O�z�v���Ú"

¤¤¤vvv���{{{ :iÎOê{§�iÎW¿�Ä�iÎ½.{§� W¿�Ä�
IP½.{§Ôn�?è�~{". . .3¢Sõêêâó´�Æ¥,��æ
^iÎEâ{ÚÙ¦�{(Ü"

2.1 iiiÎÎÎOOOêêê{{{

���nnn :3vÞ¥^���5L«��v�iÎê.

"""::: :eOêÑ�§KéTvÚ�¡�vÑkK�"

2.2 ���iiiÎÎÎWWW¿¿¿���ÄÄÄ���iiiÎÎÎ½½½...{{{

���nnn :Xeã.
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"""::: :�u8 iÎÚASCIIèDx"

2.3 ���   WWW¿¿¿���ÄÄÄ���IIIPPP½½½...{{{

���nnn :v�å©!(åÑ^�AÏ� G/011111100IP(flag). æ^/00
'AíØEâ§=3êâ¥��5�ëY�/10ÒgÄ3Ù�V\� /00§
���IP(flag)· "Xeã"

2.4 ÔÔÔnnn���???èèè���~~~{{{

���nnn :�·^uÔn�?èkP{��ä. . . .~X:ù�dA?è?è^high-
low pair/low-high pairL«1/0§high-high/low-lowØL«êâ§�±^5�½
.Î"

3 ������������

������aaa... :1.v�Ø; 2.v¿�.

âââuuu���ØØØ µµµ�Å§ëY§âu.
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???nnn���������üüü«««���{{{ :1.Å�è; 2.u�è.

3.1 ÅÅÅ���èèè-°°°²²²èèè

èèèiii(codeword) :��v�)m�êâ §r��� §n = m + r§Kdn'
Aü�¡�n èi"

°°°²²²ååålll(Hamming Distance) :ü�èi�m�ØÓ'A ê"

°°°²²²èèè���nnn :
1.è l�>m©?Ò§±/10m©.
2. Ò�2��� ´�� ,Ù{´&E .
3.z��� ¦��)gC3S��
 �Ûó��óê£½Ûê¤;
4.�w�êâ ké=
�� kK�§òk�¤2���Ú"~µ11 = 1+2+8.

3.2 uuu���èèè-CRCèèè

¦^Å�èDêâ§�Ç$§·^uØ�U­D�|Ü¶�õê�¹æ
^u�è\­D"

ÛÛÛóóó������èèè :u��VÇ�k0.5.

3.2.1 CRCèèè

Ì�P{è(Cyclic Redundancy Check),q¡õ�ª?è(Polynomial Code).

ÄÄÄ���ggg��� :��Ú£checksum¤\3v�§¦���Ú�v�õ�ªU�G(x)Ø
¦¶Â��Â�§^G(x)�Ø§§ek{ê§KDÑÑ�"
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)))¤¤¤õõõ���ªªªG(x) :
1.u�!Â�¯cû½;
2.)¤õ�ª�p Ú$ 7L�1;
3.)¤õ�ª7L'DÑ&EéA�õ�ªá"

������ÚÚÚOOO������{{{ 1.�G(x)�r �§3v�"�\r �0§¦v�m + r §�A
õ�ª�xrM(x)¶
2.U�2Ø{^éAuG(x)� G�ØéAuxrM(x)� G¶
3.U�2~{léAuxrM(x)� G¥~�{ê(�u½�ur )§(JÒ´�
Dx����Ú�õ�ªT(x)"

555¿¿¿ :¤¢U�2$�§=Ù¥\~{§Ñ´É½$�§Ã? !/ "

uuu���UUUååå :��166�.

4 êêêâââóóó´́́������ÆÆÆ

4.1 ÃÃÃ���åååüüüóóó���ÆÆÆ

An Unrestricted Simplex Protocol

óóó���333nnn���GGG¹¹¹eee :
1.üóDÑ;
2.ux�Ã>��ó�(ux&EÃ�õ);
3.�Â�Ã>��ó�(�À«Ã��);
4.Ï&�´Ø��Ú¿�v.

óóó���LLL§§§ :
ux�:�êâ,¤v,ux.
�Â�:��,�Âv,xêâ�p�.

4.2 üüüóóóÊÊÊ������ÆÆÆ

A Simplex Stop-and-Wait Protocol

OOO\\\������ :�Â�ØUÃ���Â.

)))ûûû���YYY :�Â�Â��v�,�ux�x£���A.

óóó���LLL§§§ :
ux§Sµ�êâ§¤v§uxv§���Av;
�Â§Sµ��§�Âv§xêâ�p�§£x�Av.
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4.3 kkkDDD(((&&&������üüüóóó���ÆÆÆ

A Simplex Protocol for A Noisy Channel

OOO\\\������ :&�k��,&Ev�U��½¿�.

)))ûûû���YYY :Ñ�­D.

¯̄̄KKK)))ûûû :
1.­D�Å:½�(��)­D.
2.�Av��:ux�êâvÞ\\S�Ò.���Â�òÓ�v­EJ���ä
�.
3.°{vÞ:S�Ò1 .

PAR/ARQ :ux�3O�e�êâ�8�c,�����½(@��Æ¡
�:PAR(Positive Acknowledgement with Retransmission)|±­D��½(@
�Æ,½öARQ(Automatic Repeat reQuest)gÄ­E�¦�Æ.

4.4 wwwÄÄÄIII������ÆÆÆ(Sliding Window Protocol)

������EEEâââ :piggybacking,¢yVó,¿©|^�°.

wwwÄÄÄIII������ÆÆÆóóó������nnn :
1.ux�&EvÑk��SÒ§l0�,����§0�2n − 1§��^n��?
� L«¶
2.uxà©ª�±��®ux�ÿ�(@�v�SÒL§¡�uxI�"ux
I��þ.L«�ux�e��v�SÒ§e.L«���(@�v���?Ò"
uxI���= þ.- e.§���C¶
3.uxàzux��v§SÒ�þ.�§þ.\1¶z�Â����(�Av§
e.\1¶
4.�Âàk���ÂI�§���½§�Ø�½�uxI��Ó"�ÂI��
þ.L«#N�Â�SÒ���v§e.L«F"�Â�v¶
5.�ÂI�NB#N�Â�&Ev§á3I�	�vþ�¿ï"SÒ�ue
.�v��(�Â§¿�)���Av§þ.!e.Ñ\1"�ÂI���Ø
C"
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4.5 ���'''AAAwwwÄÄÄIII������ÆÆÆ

A One Bit Sliding Window Protocol

���ÆÆÆAAA::: :
1.I���µN = 1§uxSÒÚ�ÂSÒ�����µ0§1¶
2.�?1êâV�DÑ§&Ev¥�¹k(@&E£piggybackingEâ¤
3.&Ev¥�)ü�SÒ�µuxSÒÚ�ÂSÒ£®²�(Â��v�SÒ¤
5¿:d?�ack´®²�(�Âv�SÒ,
Ø´F"�Â�vSÒ.

���333¯̄̄KKK :
1.U�yÃ��DÑ§�´ÄuÊ��ª¶
2.eV�Ó�m©ux§K¬k��­Ev¶
3.�Ç$§DÑ�m�"

4.6 òòò���nvvv���ÆÆÆ

A Protocol Using Go Back n

666YYY���(pipelining)EEEâââ :ëYuxõv�2��(@.

4.6.1 ???nnn���vvv!!!­­­EEEvvv������{{{

1. ò�nv(Go Back n):
-�Â�lÑ�vå¿ï¤k�Uv¶
-�ÂI��1¶
-éuÑ�Ç�p�&�§L¤�°"
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2. ÀJ­D(Selective Repeat):
-�ÂI��u1§k6�Ñ�v��Uv¶
-�­D�v¶
-é�pSÒ�v?1(@¶
-�ÂI����§I���À«"

4.6.2 òòò���nvvv���ÆÆÆ

AAA::: :
1.ux�k6þ��,�­D��À:(1)uxI��÷§EnableNetworkLayer;
(2)xI�÷§DisableNetworkLayer
2.uxI���¡ SÒ�ê£MaxSeq + 1¤;
3.dukõ��(@v§�õ�O�ì.

4.6.3 ÀÀÀJJJ555­­­DDD���ÆÆÆ

AAA::: :
1.uxI���µMaxSeq§�ÂI���(MaxSeq + 1)/2;
2.I�ëê:
. . . uxI�e.µAckExpected
. . . uxI�þ.µNextFrameToSend
. . . �ÂI�e.µFrameExpected
. . . �ÂI�þ.µTooFar
3.O\(@O�ì§)ûü���K1Ø²ï�5�{l¯K¶
4.���uxÄ½5(@vNAK(Negative Acknowledgement).

5 ���ÆÆÆóóó§§§

5.1 ���ÆÆÆ`̀̀²²²£££Protocol Specification¤¤¤

7LQ½Â���Æ¢NJø�§�^r�ÑÖ§q½ÂT�Æ¢N�SÜö
�"

5.2 ���ÆÆÆ���yyy£££Protocol Verification¤¤¤

�y�Æ`²´Ä��!�("

5.3 ���ÆÆÆ¢¢¢yyy£££Protocol Implementation¤¤¤

^M�Ú/½^�¢y�Æ`²¥5½�õU"

5.4 ���ÆÆÆÿÿÿÁÁÁ£££Protocol Testing¤¤¤

^ÿÁ��{5u��Æ¢y´Ä÷v�¦§�)µ�Æ¢y´Ä��Æ`²
��£��5ÿÁ¤!�Æ¢y�m�pö�Uå£pö�5ÿÁ¤Ú�Æ¢
y�5U£5UÿÁ¤�"
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6 ///ªªªzzz£££ãããEEEâââFDT

Finite Description Technology
/ªz�{FM(Formal Method).

~~~^̂̂///ªªªzzz���{{{ :
1.FSM(Finite State Machine)
2./ªz�ó�.
3.Petri�
4.L§�ê(Process Algebra)

7 ~~~^̂̂êêêâââóóó´́́������ÆÆÆ

1. IBM�SNA¦^�êâó´�ÆSDLC£Synchronous Data Link Control
protocol¤¶

2. ANSI?USDLC§JÑADCCP£Advanced Data Communication Control
Procedure¤¶

3. ISO?USDLC§JÑp?êâó´��5§HDLC£High-level Data Link
Control¤¶

4. CCITT?UHDLC§JÑLAP£Link Access Procedure¤��X.25�ä�
�IO��Ü©§�5U�LAPB"

7.1 HDLC£££High-level Data Link Control¤¤¤

nnn«««aaa...ÕÕÕ :
1.ÌÕ£primary station¤;
2.gÕ£secondary station¤;
3.|ÜÕ£combined station¤.

óóó´́́���... :
1.�²ï.;
2.²ï..

ÄÄÄ���ööö������ªªª :
1.�5�A�ªNRM£Normal Response Mode¤;
2.ÉÚ�A�ªARM£Asynchronous Response Mode¤;
3.ÉÚ²ï�ªABM(Asynchronous Balanced Mode).
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vvv(((��� :
½.Î01111110
Qu��Å�;
underline¡�'A.

vvvaaa... :
&Ev£Information¤i�v£Supervisory¤ÃSÒv£Unnumbered¤.

7.2 LAPB(Link Access Procedure B)

1. X.25�LAPBv�ª�HDLC���Ó.

2. æ^CRC��§�u�§ØÅ�§¿ïÑ�v.

7.3 PPP(Point-to-Point Protocol)

Internetêâó´��Æ,:�:�Æ.

1. ±v�ü ux§
Ø´�©IP�.

2. �)µ
ó´���ÆLCP£Link Control Protocol¤;
�ä���ÆNCP£Network Control Protocol¤.

3. v�ª�HDLC�q§«O3uPPP´¡�iÎ�§æ^iÎW¿Eâ.

4. Jø����!|±õ«�Æ!#NÄ�©�IP/�!|±@y;

5. PPPvvkSÒ�§Ø¦^wÄI�Eâ.
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