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/DVW�7LPH

� )RFXV��
² :KDW�WR�GR�ZKHQ�RQH�VKDUHG�/$1�LVQ·W�ELJ�HQRXJK"

� ,QWHUFRQQHFWLQJ�/$1V
² %ULGJHV�DQG�/$1�VZLWFKHV
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7KLV�7LPH

� )RFXV�
² +RZ�GR�ZH�EXLOG�ODUJH�QHWZRUNV"

� ,QWURGXFWLRQ�WR�WKH�1HWZRUN�OD\HU
² ,QWHUQHWZRUNV
² 6HUYLFH�PRGHOV
² ,3��DGGUHVVLQJ��URXWLQJ�
² ,3�SDFNHW�IRUPDW
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,QWHUQHWZRUNV

� 6HW�RI�LQWHUFRQQHFWHG�QHWZRUNV��H�J���WKH�,QWHUQHW
² 6FDOH�DQG�KHWHURJHQHLW\
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,Q�WHUPV�RI�SURWRFRO�VWDFNV

� 5RXWHUV�DUH�QHWZRUN�OHYHO�JDWHZD\V
² ,3�LV�WKH�QHWZRUN�OD\HU�SURWRFRO�XVHG�LQ�WKH�,QWHUQHW
² 3DFNHW�LV�WKH�WHUP�IRU�QHWZRUN�OD\HU�3'8V
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,Q�WHUPV�RI�SDFNHW�IRUPDWV

� 9LHZ�RI�D�SDFNHW�RQ�WKH�ZLUH�RQ�QHWZRUN���RU��
� 5RXWHUV�ZRUN�ZLWK�,3�KHDGHU��QRW�KLJKHU

² +LJKHU�ZRXOG�EH�D�´OD\HU�YLRODWLRQµ
� 5RXWHUV�VWULS�DQG�DGG�OLQN�OD\HU�KHDGHUV

IP HeaderEthernet Header Higher layer headers and Payload

Front of packet to left (and uppermost) 
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1HWZRUN�6HUYLFH�0RGHOV

� 'DWDJUDP GHOLYHU\��SRVWDO�VHUYLFH
² $OVR�FRQQHFWLRQOHVV��EHVW�HIIRUW�RU�XQUHOLDEOH�VHUYLFH
² 1HWZRUN�FDQ·W�JXDUDQWHH�GHOLYHU\�RI�WKH�SDFNHW
² (DFK�SDFNHW�IURP�D�KRVW�LV�URXWHG�LQGHSHQGHQWO\
² ([DPSOH��,3

� 9LUWXDO�FLUFXLW�PRGHOV��WHOHSKRQH
² $OVR�FRQQHFWLRQ�RULHQWHG�VHUYLFH
² 6LJQDOLQJ��FRQQHFWLRQ�HVWDEOLVKPHQW��GDWD�WUDQVIHU��WHDUGRZQ
² $OO�SDFNHWV�IURP�D�KRVW�DUH�URXWHG�WKH�VDPH�ZD\��URXWHU�VWDWH�
² ([DPSOH��$70��)UDPH�5HOD\��;���
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'DWDJUDPV�RU�9LUWXDO�&LUFXLWV"

� 3URV�DQG�&RQV"
² 6LPSOLFLW\�UREXVWQHVV�YHUVXV�VWURQJHU�UHVRXUFH�DOORFDWLRQ
² ([DPSOHV�«

� :H�UHWXUQ�WR�WKHVH�WUDGHRIIV�ODWHU
² 4XDOLW\�RI�6HUYLFH��426�
² 7KHVH�LVVXHV�DW�WKH�KHDUW�RI�FXUUHQW�,QWHUQHW�HYROXWLRQ
² ,QWVHUY �FRQQHFWLRQ�RULHQWHG��YV�'LIIVHUY��´FRQQHFWLRQOHVVµ�
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,QWHUQHW�3URWRFRO��,3�

� 1HWZRUN�OD\HU�SURYLGHV�HQG�WR�HQG�GHOLYHU\��URXWLQJ�
² %HWZHHQ�QHWZRUNV�UDWKHU�WKDQ�D�VLQJOH�QHWZRUN

� ,3�GHILQHV�D�EHVW�HIIRUW�VHUYLFH�ZLWKRXW�HUURU�GHWHFWLRQ
² &DQ�EH�ORVV��UHRUGHULQJ��HYHQ�GXSOLFDWLRQ�
² &XUUHQWO\�,3Y���,3�YHUVLRQ�����,3Y��RQ�WKH�ZD\

� *OREDO��KLHUDUFKLFDO�DGGUHVVHV��QRW�IODW�DGGUHVVHV
² ���ELWV�LQ�,3Y��QRW�HQRXJK������ELWV�LQ�,3Y�

� 5RXWLQJ�SURWRFROV��5,3��263)��%*3��UXQ�EHWZHHQ�URXWHUV�
WR�PDLQWDLQ�URXWLQJ�WDEOH��),%�
² :KLFK�ZD\�WR�IRUZDUG�GHSHQGLQJ�RQ�,3�DGGUHVV

djw // CSE/EE 461, Winter 2000 L6.10

,3Y��3DFNHW�)RUPDW

� 9HUVLRQ�LV��

� +HDGHU�OHQJWK�LV�
QXPEHU�RI����ELW�
ZRUGV

� /LPLWV�VL]H�RI�
RSWLRQV
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,3Y��+HDGHU�)LHOGV�«

� 7\SH�RI�6HUYLFH

� $EVWUDFW�QRWLRQ�RI�
NLQG�RI�VHUYLFH��
QHYHU�UHDOO\�
ZRUNHG�RXW
² 5RXWHUV�LJQRUH

� )LHOG�ZLOO�EH�
UHXVHG�IRU�
'LIIVHUY
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,3Y��+HDGHU�)LHOGV�«

� /HQJWK�RI�SDFNHW

� 0LQ����E\WHV��PD[�
��.�E\WHV��OLPLW�
WR�SDFNHW�VL]H�
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,3Y��+HDGHU�)LHOGV�«

� )UDJPHQW�ILHOGV

� 'LIIHUHQW�/$1V�
KDYH�GLIIHUHQW�
IUDPH�VL]H�OLPLWV

� 0D\�QHHG�WR�
EUHDN�ODUJH�
SDFNHW�LQWR�
VPDOOHU�
IUDJPHQWV
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,3Y��+HDGHU�)LHOGV�«

� 7LPH�7R�/LYH

� 'HFUHPHQWHG�E\�
URXWHU�DQG�SDFNHW�
GLVFDUGHG�LI� ��

� 3UHYHQWV�LPPRUWDO�
SDFNHWV
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,3Y��+HDGHU�)LHOGV�«

� ,GHQWLILHV�KLJKHU�
OD\HU�SURWRFRO
² (�J���7&3��8'3
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,3Y��+HDGHU�)LHOGV�«

� +HDGHU�FKHFNVXP

� 5HFDOFXODWHG�E\�
URXWHUV��77/�GURSV�

� 'RHVQ·W�FRYHU�GDWD

� 'LVDSSHDUV�IRU�,3Y�
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,3Y��+HDGHU�)LHOGV�«

� 6RXUFH�GHVWLQDWLRQ�
DGGUHVVHV
² 1RW�(WKHUQHW

� 8QFKDQJHG�E\�
URXWHUV

� 1RW�DXWKHQWLFDWHG�
E\�GHIDXOW
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,3Y��+HDGHU�)LHOGV�«

� ,3�RSWLRQV�LQGLFDWH�
VSHFLDO�KDQGOLQJ
² 7LPHVWDPSV
² ´6RXUFHµ�URXWHV

� 5DUHO\�XVHG�«�

Version HLen TOS Length

Identifier for Fragments Flags Fragment Offset

TTL Protocol Checksum

Source Address

Destination Address

Options (variable) Pad
(variable)

0 4 8 16 19 31

Data



4

djw // CSE/EE 461, Winter 2000 L6.19

)UDJPHQWDWLRQ�,VVXH

� 'LIIHUHQW�QHWZRUNV�PD\�KDYH�
GLIIHUHQW�IUDPH�OLPLWV��078V�
² (WKHUQHW����.��)'',����.

� 'RQ·W�NQRZ�LI�SDFNHW�ZLOO�EH�
WRR�ELJ�IRU�SDWK�EHIRUHKDQG
² ,3Y���IUDJPHQW�RQ�GHPDQG�DQG�

UHDVVHPEOH�DW�GHVWLQDWLRQ
² ,3Y���QHWZRUN�UHWXUQV�HUURU�

PHVVDJH�VR�KRVW�FDQ�OHDUQ�OLPLW
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)UDJPHQW�)LHOGV

� )UDJPHQWV�RI�RQH�
SDFNHW�LGHQWLILHG�
E\��VRXUFH��GHVW��
IUDJ�LG��WULSOH
² 0DNH�XQLTXH

� 2IIVHW�JLYHV�VWDUW��
OHQJWK�FKDQJHG

� )ODJV�DUH�0RUH�
)UDJPHQWV��0)��
'RQ·W�)UDJPHQW�
�')�
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)UDJPHQW�&RQVLGHUDWLRQV

� 5HODWLQJ�IUDJPHQWV�WR�RULJLQDO�GDWDJUDP�SURYLGHV�
² 7ROHUDQFH�RI�ORVV��UHRUGHULQJ�DQG�GXSOLFDWLRQ
² $ELOLW\�WR�IUDJPHQW�IUDJPHQWV

� &RQVHTXHQFHV�RI�IUDJPHQWDWLRQ�
² /RVV�RI�DQ\�IUDJPHQWV�FDXVHV�ORVV�RI�HQWLUH�SDFNHW
² 1HHG�WR�WLPH�RXW�UHDVVHPEO\�ZKHQ�DQ\�IUDJPHQWV�ORVW�
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3DWK�078�'LVFRYHU\

� 3DWK�078�LV�WKH�VPDOOHVW�078�DORQJ�SDWK
² 3DFNHWV�OHVV�WKDQ�WKLV�VL]H�GRQ·W�JHW�IUDJPHQWHG

� )UDJPHQWDWLRQ�LV�D�EXUGHQ�IRU�URXWHUV
² :H�DOUHDG\�DYRLG�UHDVVHPEOLQJ�DW�URXWHUV
² $YRLG�IUDJPHQWDWLRQ�WRR�E\�KDYLQJ�KRVWV�OHDUQ�SDWK�078V

� +RVWV�VHQG�SDFNHWV��URXWHUV�UHWXUQ�HUURU�LI�WRR�ODUJH
² +RVWV�GLVFRYHU�OLPLWV��FDQ�IUDJPHQW�DW�VRXUFH
² 5HDVVHPEO\�DW�GHVWLQDWLRQ�DV�EHIRUH

� /HDUQHG�OHVVRQ�IURP�,3Y���VWUHDPOLQHG�LQ�,3Y�
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.H\�&RQFHSWV

� 1HWZRUN�OD\HU�SURYLGHV�HQG�WR�HQG�GDWD�GHOLYHU\�DFURVV�
DQ�LQWHUQHWZRUN��QRW�MXVW�D�/$1
² ,VVXHV�RI�VFDOH�DQG�KHWHURJHQHLW\
² 'DWDJUDP�DQG�YLUWXDO�FLUFXLW�VHUYLFH�PRGHOV
² ,3�LV�WKH�QHWZRUN�OD\HU�SURWRFRO�RI�WKH�,QWHUQHW

� 8S�QH[W��0RUH�GHWDLOHG�ORRN�DW�URXWLQJ�DQG�DGGUHVVLQJ


