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�� &RPPXQLFDWLRQ�0RGHO�

D� 0DLQ�EORFNV�DQG�IXQFWLRQDOLW\

E� &RPPXQLFDWLRQ�7DVNV

�� 'DWD�&RPPXQLFDWLRQV

�� 'DWD�&RPPXQLFDWLRQ�1HWZRUNLQJ�
D� :LGH�DUHD�QHWZRUNV

L� &LUFXLW�VZLWFKLQJ

LL� 0HVVDJH�VZLWFKLQJ

LLL� 3DFNHW�VZLWFKLQJ

LY� $70

Y� ,6'1�DQG�%URDGEDQG�,6'1

E� /RFDO�DUHD�QHWZRUNV
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�� 3URWRFROV�DQG�3URWRFRO�$UFKLWHFWXUH��YHU\�EULHI�

± GHWDLOHG�LQ�QH[W�VHW�RI�VOLGHV�

D� .H\�HOHPHQWV�RI�SURWRFRO

�� 3URWRFRO�6WDQGDUGL]DWLRQ�DQG�6WDQGDUGV�

2UJDQL]DWLRQV�
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Source

Trans-
mission 
System/
Medium

Trans-
mitter Receiver Destination

� 6RXUFH��*HQHUDWHV�VLJQDO�RU�GDWD�WR�EH�FRPPXQLFDWHG

� 7UDQVPLWWHU��7UDQVIRUPV�DQG�RU�HQFRGHV�LQIRUPDWLRQ�WR�

EH�FRPPXQLFDWHG

� (�J��PRGXODWLRQ�± GDWD�HQFRGLQJ

� 7UDQVPLVVLRQ�6\VWHP�0HGLXP��7UDQVPLVVLRQ�OLQH��

VSDFH��LQWHUFRQQHFWHG�VZLWFKLQJ�QRGHV��HWF

� 5HFHLYHU��DFFHSWV�PHVVDJH�DQG�XQGRHV�WUDQVPLWWHU�

SURFHGXUHV

� (�J��GHPRGXODWLRQ�± GDWD�GHFRGLQJ

� 'HVWLQDWLRQ��UHFHLYHV�UDZ�VLJQDO�RU�GDWD
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� 0RGHV�

� 6LPSOH[��RQH�ZD\�± H�J��79�5DGLR�VLJQDOV

� +DOI�'XSOH[��RQH�GLUHFWLRQ�DW�D�WLPH�± ZDON\�
WDON\�DQG�&%

� )XOO�'XSOH[��ERWK�GLUHFWLRQV�± H�J��WHOHSKRQH

� 'XH�WR�GHYLFH�DQG�RU�FRPPXQLFDWLRQ�
PHGLXP�OLPLWDWLRQV

sourcedest

destsource

Half duplex:
- two paths exist
- one direction active at one time

sourcedest

destsource

Full duplex:
- two paths exist
- two directions may be active at
one time

source
dest

Simplex:
- only one path exists
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Source:
-Scene/audio to be transmitted

Transmitter:
- Converts info to electrical signals
- Electrical signals modulate carrier
- Amplification and transmission using
antennas

Transmission System/Medium:
- Overall signal broadcast
- Maybe relayed through intermediate
satellite/ground station

Receiver:
- Receives electromagnetic signal
- Demodulates received signal and extracts
original electrical signal

- generates original scene/audio information

Destination:
-Scene/audio 
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Source:
- User data to be exchanged

Transmitter (Modem):
- Encodes data
- Encoded data modulates carrier
- Amplification and transmission using
phone line

Transmission System/Medium:
- Public switched telephony network

Receiver:
- Receives electrical signal
- Demodulates received signal and extracts
original encoded data

- data is decoded to obtain original data

Destination:
- User data 
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(QFU\SWLRQ�'HFU\SWLRQ�RI�PHVVDJHV�6HFXULW\

&RRUGLQDWLRQ�DQG�FRRSHUDWLRQ�RI�WZR�FRPPXQLFDWLQJ�HQGV�GXULQJ�

VHVVLRQ

([FKDQJH�0DQDJHPHQW

7KH�IRUP�RI�PHVVDJHV�WR�EH�WUDQVPLWWHG0HVVDJH�IRUPDWWLQJ

&RQILJXUDWLRQ�± PRQLWRULQJ�± VLJQDOOLQJ��W\SLFDOO\�QRW�SDUW�RI�XVHU�

FRPP�

1HWZRUN�0DQDJHPHQW

)RU�VKDUHG�PHGLD�± QHHG�WR�UHGLUHFW�FRPP�XVLQJ�GHVWLQDWLRQ�

DGGUHVV

$GGUHVVLQJ�DQG�5RXWLQJ

5HVHW�RI�FRPPXQLFDWLRQ�SDWK5HFRYHU\

:KHQ�HUURUV�FDQ�QRW�EH�WROHUDWHG��D�PHFKDQLVP�LV�UHTXLUHG�WR�

GHWHFW�DQG�PD\�EH�FRUUHFW�HUURUV

(UURU�'HWHFWLRQ�DQG�

&RUUHFWLRQ

2UFKHVWUDWHG�DQG�FRRUGLQDWHG�RSHUDWLRQ�RI�ERWK�WUDQVPLWWHU�DQG�

UHFHLYHU

6\QFKURQL]DWLRQ

&UHDWLRQ�RI�VLJQDO�WKDW�LV�PDWFKHG�WR�WKH�WUDQVPLVVLRQ�PHGLXP�

DQG�KDV�RULJLQDO�GDWD

6LJQDO�*HQHUDWLRQ

7KH�WUDQVSRUW�RI�VLJQDO�IURP�GHYLFH�WR�PHGLXP,QWHUIDFLQJ

0D[LPL]H�XVDJH�RI�PHGLXP�FDSDFLW\�WKURXJK�PXOWLSOH[LQJ��

HIILFLHQW�DGYDQFHG�FRPP�WHFKQLTXHV��HWF�

7UDQVPLVVLRQ�6\VWHP�

8WLOL]DWLRQ

&RPPHQWV7DVN�1DPH
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� &KDUDFWHULVWLFV�
� 0D\�LQYROYH�EXIIHULQJ�DQG�RU�HQFRGLQJ�RI�GLJLWDO�GDWD��FKDSWHU���

� 0RGXODWHG�VLJQDO�V�W��PDWFKHG�WR�PHGLD��FKDSWHU�����

� 7UDQVPLVVLRQ�LPSDLUPHQWV��QRLVH��GLVWRUWLRQ��HWF��VHFWLRQ�����

� ,GHDOO\�UHFHLYHG�LQIR�P¶�VKRXOG�EH�LGHQWLFDO�WR�RULJLQDO�LQSXW�LQIR�P��FKDSWHU�

���

� ,I�QRW��HUURU�FRUUHFWLRQ�PD\�KHOS�UHVWRUH�P��FKDSWHU���

� (OVH��UHWUDQVPLVVLRQ�LV�UHTXLUHG��FKDSWHU���
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� )XOO�&RQQHFWLYLW\�RI�1�QRGHV�

� 8VLQJ�GHGLFDWHG�OLQNV�IURP�HDFK�QRGH�WR�HYHU\�RWKHU�QRGHV�±

QXPEHU�RI�OLQNV�LV�1�1������ �2�1��

� ([SHQVLYH

� 'LIILFXOW�PDQDJH��DQG�VFDOH

� 1RW�UHOLDEOH�± RQH�SDWK�RQO\ EHWZHHQ�DQ\�WZR�QRGHV

� 8VH�D�FRPPXQLFDWLRQ�QHWZRUN WR�LQWHUFRQQHFW�QRGHV

� 1R�GHGLFDWHG�OLQNV�RU�FRQQHFWLRQV�IRU�HYHU\�SDWK

� UHGXFHG�QXPEHU�RI�OLQNV

� HDVLHU�WR�PDQDJH�± IOH[LELOLW\�DQG�VFDODELOLW\
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� /RJLFDO�7RSRORJ\�IRU�1HWZRUNV�

� 3RLQW�WR�3RLQW��

� 0XOWL�DFFHVV�OLQNV�

� ,QWHUQHWZRUNV

� /RJLFDO�WRSRORJ\�SRLQW�RI�YLHZ

� 0D\�GLIIHU�IURP�SK\VLFDO�LPSOHPHQWDWLRQ
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� 3RLQW�WR�3RLQW�

� 1R�DGGUHVVLQJ�LV�UHTXLUHG

� 0HGLXP��FDEOHV��DLU��ZLUHOHVV���ILEHU��HWF�

A B



test

7

9/22/2002 Dr. Ashraf S. Hasan Mahmoud 13

��������,�����������������������
��	�/�0���������" ���� 	

� 0XOWL�DFFHVV�OLQNV�
� $GGUHVVLQJ�LV�5(48,5('

� 0HGLXP��FDEOHV��DLU��ZLUHOHVV���ILEHU��HWF�

� 0HGLD�$FFHVV�&RQWURO�± LV�D�PDLQ�IXQFWLRQ
� %XV�DUELWUDWLRQ�DQG�DFFHVV�FRRUGLQDWLRQ�WR�UHVROYH�

FRQWHQWLRQ

1 2 N
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� ,QWHUQHWZRUNV�
� $GGUHVVLQJ�LV�5(48,5('

� 5RXWLQJ�LV�D�PDLQ�IXQFWLRQ�
� 6HOHFWLRQ�RI�RSWLPDO�SDWK

� 3URWRFRO�WUDQVODWLRQ�PD\�EH�UHTXLUHG

A

B

End node

Network

Protocol translator/
Gateway

Pt-2-pt link
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� /RFDO�$UHD�1HWZRUN��/$1��

� &ROOHFWLRQ�RI�QRGHV�FRQQHFWHG�XVLQJ�SRLQW�WR�
SRLQW��RU�PXOWL�DFFHVV�OLQNV

� ([DPSOH��(WKHUQHW��WRNHQ�EXV��)'',��HWF

� :LGH�$UHD�1HWZRUN��:$1��

� &ROOHFWLRQ�RI�/$1V�FRQQHFWHG�XVLQJ�SURWRFRO�
WUDQVODWRUV�RU�JDWHZD\V

� ,QWHUQHWZRUN
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� :$1V��LQ�PRUH�GHWDLOV��

� 6SDQ�D�ODUJH�JHRJUDSKLFDO�DUHD

� &RQVLVWV�RI�D�QXPEHU�RI�LQWHUFRQQHFWHG�VZLWFKLQJ�
QRGHV

� %RXQGDU\�Y�V��,QWHUPHGLDWH�QRGHV�

� %RXQGDU\��

� 0D\�SHUIRUP�FRQWURO��PDQDJHPHQW��WUDQVODWLRQ�
IXQFWLRQV

� 3DVV��VZLWFK��XVHU�WUDIILF�WR�GHVWLQDWLRQ

� ,QWHUPHGLDWH��

� 3DVV��VZLWFK��WUDIILF�WR�GHVWLQDWLRQ
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� 6ZLWFKLQJ�7HFKQRORJLHV�

� &LUFXLW�6ZLWFKLQJ

� 3DFNHW�6ZLWFKLQJ

� )UDPH�5HOD\

� $70

� ,6'1�DQG�%URDGEDQG�,6'1
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� &LUFXLW�6ZLWFKLQJ

� $�GHGLFDWHG�³SK\VLFDO´�FRPPXQLFDWLRQ�SDWK�LV�
HVWDEOLVKHG�EHWZHHQ�WKH�WZR�HQGV

� 3DWK�LV�PDGH�RI�VHULHV�RI�SK\VLFDO�OLQNV

� ,QWHUPHGLDWH�QRGHV�VZLWFK�GDWD�RU�WUDIILF�IURP�
NQRZQ�LQSXW�WR�NQRZ�RXWSXW�SRUWV�ZLWK�QR�GHOD\

� $�FRPPXQLFDWLRQ�VHVVLRQ�LV�XVXDOO\�GLYLGHG�LQWR�

� &DOO�VHWXS��GLDOXS

� 7UDIILF�H[FKDQJH��FRQYHUVDWLRQ

� &DOO�WHUPLQDWLRQ��KDQJ�XS

� ([DPSOH��SXEOLF�VZLWFKLQJ�WHOHSKRQ\�QHWZRUN�
�3671�
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� 3DFNHW�6ZLWFKLQJ

� &RPPXQLFDWHG�GDWD�LV�GLYLGHG�LQWR�D�VHTXHQFH�RI�
FKXQNV�RU�³SDFNHWV´

� (DFK�SDFNHW�LV�SDVVHG�IURP�QRGH�WR�WKH�QH[W�LQ�
WKH�QHWZRUN�DORQJ�VRPH�SDWK�OHDGLQJ�WR�WKH�
GHVWLQDWLRQ

� $W�HDFK�QRGH��WKH�HQWLUH�SDFNHW�LV�UHFHLYHG��VWRUHG�
EULHIO\��DQG�WKHQ�IRUZDUGHG�WR�WKH�QH[W�QRGH

� 7R�FRPEDW�HUURUV�

� 3DFNHWV�KDYH�RYHUKHDG�WR�FRUUHFW�GHWHFW�HUURUV

� ,QWHUPHGLDWH�VZLWFKLQJ�QRGHV�PD\�SHUIRUP�
UHWUDQVPLVVLRQ�IXQFWLRQV

� 'HVLJQHG�IRU�OLQN�VSHHG�DURXQG����NESV
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� )UDPH�5HOD\

� 1HZHU�WHFKQRORJ\�FRPSDUHG�WR�SDFNHW�VZLWFKLQJ

� $VVXPHV�PRUH�UHOLDEOH�WUDQVPLVVLRQ�OLQNV�DQG�
KLJKHU�VSHHGV�± KHQFH�

� 2YHUKHDG�LV�QRW�UHTXLUHG

� (QG�QRGHV�FDQ�GHWHFW�DQG�FRUUHFW�HUURUV

� 9DULDEOH�IUDPH�OHQJWK

� 8S�WR���0SEV



test

11

9/22/2002 Dr. Ashraf S. Hasan Mahmoud 21

�������������������-��.�$��
" ���� 	

� $V\QFKURQRXV�7UDQVIHU�0RGH��$70�

� &HOO�UHOD\�WHFKQRORJ\

� $VVXPHV�HYHQ�PRUH�UHOLDEOH�WUDQVPLVVLRQ�OLQNV�
DQG�KLJKHU�VSHHGV�WKDQ�IUDPH�UHOD\

� 1HJOLJLEOH�RYHUKHDG�DQG�QR�HUURU�SURWHFWLRQ�IRU�
SD\ORDGV

� )L[HG�SD\ORDG�VL]HV�����%\WHV�

� 6ZLWFKLQJ�KDUGZDUH�± H[WUHPHO\�IDVW

� 6SHHGV�XS�WR�*LJD�ESV

� %HFDXVH�RI�LW�KLJK�VSHHG�DQG�HIILFLHQF\��LW�FDQ�
SURYLGH�FRQVWDQW�GDWD�UDWH�FRQQHFWLRQV��FLUFXLW�
VZLWFKLQJ��EHWZHHQ�WZR�QRGHV

9/22/2002 Dr. Ashraf S. Hasan Mahmoud 22

�������������������-��.�$��
" ���� 	

� ,6'1�DQG�%,6'1

� ,QWHJUDWHG�6HUYLFHV�'LJLWDO�1HWZRUN

� 9RLFH�DQG�'DWD�VHUYLFHV

� 'LJLWDO�WR�WKH�KRPH�

� %HDUHU�FKDQQHO��%������NESV�IRU�YRLFH�RU�GDWD

� 'DWD�FKDQQHO��'������RU����NESV

� %DVLF�5DWH�,QWHUIDFH��%5,��

� ��%�����NESV�'� �����NESV

� 3ULPDU\�5DWH�,QWHUIDFH��35,��

� ���%������NESV�'� ������NESV��RU

� ���%������NESV�'� ������NESV

� %,6'1�

� $JJUHJDWH�UDWHV�LQ����V�RI�0ESV

� $70�FRUH
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� 'HIQ��FRQYHQWLRQ�EHWZHHQ�WZR�FRPPXQLFDWLQJ�

HQWLWLHV�JRYHUQLQJ�WKH�H[FKDQJH�RI�GDWD

� .H\�HOHPHQWV�RI�SURWRFRO�

� 6\QWD[��GDWD�IRUPDW��VLJQDO�OHYHOV��HWF

� 6HPDQWLFV��FRQWURO�LQIR�IRU�FRRUGLQDWLRQ�DQG�HUURU�FRQWURO

� 7LPLQJ��PDWFKLQJ�VSHHGV�DQG�VHTXHQFLQJ��V\QFKURQL]DWLRQ�

9/22/2002 Dr. Ashraf S. Hasan Mahmoud 24

*���	�	��1���2������

� ,QWHUQHW�6RFLHW\��KWWS���ZZZ�LVRF�RUJ����

� ,QWHUQHW�2UJDQL]DWLRQ�DQG�5)&�3XEOLFDWLRQ

� ,QWHUQHW�$UFKLWHFWXUH�%RDUG��,$%�

� ,QWHUQHW�(QJLQHHULQJ�7DVN�)RUFH��,(7)�

� ,QWHUQHW�(QJLQHHULQJ�6WHHULQJ�*URXS��,(6*�

� ,QWHUQDWLRQDO�2UJDQL]DWLRQ�IRU�6WDQGDUGL]DWLRQ�RU�

,62�

� 2SHQ�6\VWHP�,QWHUIDFH��26,���FRPPXQLFDWLRQ�DUFKLWHFWXUH�

DQG�UHIHUHQFH�PRGHO



test

13

9/22/2002 Dr. Ashraf S. Hasan Mahmoud 25
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� ,QWHUQDWLRQDO�7HOHFRPPXQLFDWLRQ�8QLRQ��,78�

� 8QLWHG�QDWLRQV�RUJDQL]DWLRQ

� ,78�7��7HOHFRPPXQLFDWLRQV�6WDQGDUGL]DWLRQ�6HFWRU

� 5HSODFHG�,QWHUQDWLRQDO�7HOHJUDSK�DQG�7HOHSKRQH�

&RQVXOWDWLYH�&RPPLWWHH��&&,77�

� $70�)RUXP�

� ����PHPEHU�FRPSDQLHV�


