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'HOD\LQJ�WKH�VWDUW�RI�D�VHUYLFH ���
5XQ�DV�VHWWLQJV�IRU�D�VHUYLFH ���
6WDUWLQJ�WKH�VHUYLFH ���
6WRSSLQJ�D�VHUYLFH ���
5HVWDUWLQJ�WKH�VHUYLFH ���

([SODLQLQJ�UHJLVWU\�HQWULHV��VHUYLFH�DFFRXQWV��DQG�GHSHQGHQFLHV ���
$GGLQJ�D�QHZ�UHJLVWU\�NH\ ���
$GGLQJ�VHUYLFH�DFFRXQWV ���
$GGLQJ�D�VHUYLFH�GHSHQGHQF\ ���

8QGHUVWDQGLQJ�:LQGRZV�6HUYHU�LQLWLDO�FRQILJXUDWLRQ ���
*HWWLQJ�WR�NQRZ�WKH�:LQGRZV�6HUYHU�LQLWLDO�FRQILJXUDWLRQ ���

8VLQJ�6HUYHU�0DQDJHU�LQ�'HVNWRS�([SHULHQFH ���
8VLQJ�VHUYHU�FRQILJXUDWLRQ�LQ�6HUYHU�&RUH ���

&KDSWHU�H[HUFLVH�b�SHUIRUPLQJ�DQ�LQLWLDO�:LQGRZV�6HUYHU
FRQILJXUDWLRQ ���

3HUIRUPLQJ�:LQGRZV�6HUYHU�LQLWLDO�FRQILJXUDWLRQ�XVLQJ�6HUYHU�0DQDJHU ���
&KDQJLQJ�WKH�VHUYHU�QDPH ���
-RLQLQJ�D�GRPDLQ ���
(QDEOLQJ�5HPRWH�'HVNWRS ���
6HWWLQJ�XS�WKH�,3�DGGUHVV ���
&KHFNLQJ�IRU�XSGDWHV ���
7XUQLQJ�RII�,(�HQKDQFHG�VHFXULW\ ���
&KDQJLQJ�WKH�WLPH�]RQH ���
$FWLYDWLQJ�:LQGRZV�6HUYHU ���

3HUIRUPLQJ�:LQGRZV�6HUYHU�LQLWLDO�FRQILJXUDWLRQ�XVLQJ�6HUYHU�&RQILJXUDWLRQ ���
&KDQJLQJ�WKH�VHUYHU�QDPH ���
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-RLQLQJ�WKH�GRPDLQ ���
(QDEOLQJ�5HPRWH�'HVNWRS ���
6HWWLQJ�XS�WKH�,3�DGGUHVV ���
&KHFNLQJ�IRU�XSGDWHV ���
&KDQJLQJ�WKH�WLPH�]RQH ���
$FWLYDWLQJ�:LQGRZV�6HUYHU ���

6XPPDU\ ���
4XHVWLRQV ���
)XUWKHU�UHDGLQJ ���

6HFWLRQ����6HWWLQJ�8S�:LQGRZV�6HUYHU�����
&KDSWHU����'LUHFWRU\�6HUYLFHV�LQ�:LQGRZV�6HUYHU����� ���

7HFKQLFDO�UHTXLUHPHQWV ���
8QGHUVWDQGLQJ�WKH�$'�LQIUDVWUXFWXUH ���

8QGHUVWDQGLQJ�WKH�'& ���
8QGHUVWDQGLQJ�WKH�GRPDLQ ���
8QGHUVWDQGLQJ�WKH�WUHH�GRPDLQ ���
8QGHUVWDQGLQJ�WKH�IRUHVW ���
8QGHUVWDQGLQJ�WKH�FKLOG�GRPDLQ ���
8QGHUVWDQGLQJ�RSHUDWLRQV�PDVWHU�UROHV ���
8QGHUVWDQGLQJ�GRPDLQ�YHUVXV�ZRUNJURXS ���
8QGHUVWDQGLQJ�WUXVW�UHODWLRQVKLS ���
8QGHUVWDQGLQJ�IXQFWLRQDO�OHYHOV ���
8QGHUVWDQGLQJ�QDPHVSDFHV ���
8QGHUVWDQGLQJ�VLWHV ���
8QGHUVWDQGLQJ�UHSOLFDWLRQ ���
8QGHUVWDQGLQJ�VFKHPD ���
8QGHUVWDQGLQJ�0LFURVRIW�3DVVSRUW ���

8QGHUVWDQGLQJ�'16 ���
,QVWDOOLQJ�WKH�'16�UROH ���
8QGHUVWDQGLQJ�KRVWV�DQG�OPKRVWV�ILOHV ���
8QGHUVWDQGLQJ�KRVWQDPHV ���
8QGHUVWDQGLQJ�'16�]RQHV ���
8QGHUVWDQGLQJ�:,16 ���
8QGHUVWDQGLQJ�81& ���

8QGHUVWDQGLQJ�28V�DQG�FRQWDLQHUV ���
:KDW�DUH�28V" ���
8QGHUVWDQGLQJ�GHIDXOW�FRQWDLQHUV ���
8QGHUVWDQGLQJ�KLGGHQ�GHIDXOW�FRQWDLQHUV ���
8VHV�RI�WKH�GHIDXOW�FRQWDLQHUV ���
'HOHJDWLQJ�FRQWURO�WR�DQ�28 ���

8QGHUVWDQGLQJ�DFFRXQWV�DQG�JURXSV ���
8QGHUVWDQGLQJ�GRPDLQ�DFFRXQWV ���
8QGHUVWDQGLQJ�ORFDO�DFFRXQWV ���
8QGHUVWDQGLQJ�XVHU�SURILOHV ���
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8QGHUVWDQGLQJ�FRPSXWHU�DFFRXQWV ���
8QGHUVWDQGLQJ�JURXS�W\SHV ���
8QGHUVWDQGLQJ�GHIDXOW�JURXSV ���
8QGHUVWDQGLQJ�JURXS�VFRSHV ���
8QGHUVWDQGLQJ�JURXS�QHVWLQJ ���

8QGHUVWDQGLQJ�$*'/3�DQG�$*8'/3 ���
&KDSWHU�H[HUFLVH�b�LQVWDOOLQJ�WKH�$'�'6�DQG�'16�UROHV�DQG
SURPRWLQJ�WKH�VHUYHU�WR�D�'& ���

,QVWDOOLQJ�WKH�$'�'6�DQG�'16�UROHV��DQG�SURPRWLQJ�WKH�VHUYHU�WR�D�'& ���
6XPPDU\ ���
4XHVWLRQV ���
)XUWKHU�UHDGLQJ ���

&KDSWHU����$GGLQJ�5ROHV�WR�:LQGRZV�6HUYHU����� ���
7HFKQLFDO�UHTXLUHPHQWV ���
8QGHUVWDQGLQJ�VHUYHU�UROHV�DQG�IHDWXUHV ���

8QGHUVWDQGLQJ�VHUYHU�UROHV ���
8QGHUVWDQGLQJ�UROH�VHUYLFHV ���
8QGHUVWDQGLQJ�VHUYHU�IHDWXUHV ���
8QGHUVWDQGLQJ�6HUYHU�0DQDJHU ���

8QGHUVWDQGLQJ�DSSOLFDWLRQ�VHUYHUV ���
8QGHUVWDQGLQJ�PDLO�VHUYHUV ���
8QGHUVWDQGLQJ�GDWDEDVH�VHUYHUV ���
8QGHUVWDQGLQJ�FROODERUDWLRQ�VHUYHUV ���
8QGHUVWDQGLQJ�PRQLWRULQJ�VHUYHUV ���
8QGHUVWDQGLQJ�WKUHDW�PDQDJHPHQW�VHUYHUV ���

8QGHUVWDQGLQJ�ZHE�VHUYLFHV ���
:KDW�LV�,,6" ���
:KDW�LV�:::" ���
:KDW�LV�)73" ���
8QGHUVWDQGLQJ�VHSDUDWH�ZRUNHU�SURFHVVHV ���
$GGLQJ�FRPSRQHQWV�WR�WKH�,,6 ���
8QGHUVWDQGLQJ�VLWHV ���
8QGHUVWDQGLQJ�SRUWV ���
8QGHUVWDQGLQJ�66/ ���
8QGHUVWDQGLQJ�FHUWLILFDWHV ���

8QGHUVWDQGLQJ�5HPRWH�$FFHVV ���
8QGHUVWDQGLQJ�5HPRWH�$VVLVWDQFH ���
8QGHUVWDQGLQJ�56$7 ���
8QGHUVWDQGLQJ�5'6 ���
8QGHUVWDQGLQJ�5'6�/LFHQVLQJ ���
8QGHUVWDQGLQJ�5'* ���
8QGHUVWDQGLQJ�931 ���
8QGHUVWDQGLQJ�$SS�9 ���
8QGHUVWDQGLQJ�PXOWLSOH�SRUWV ���
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8QGHUVWDQGLQJ�ILOH�DQG�SULQW�VHUYLFHV ���
8QGHUVWDQGLQJ�WKH�)LOH�6HUYLFHV�UROH ���
8QGHUVWDQGLQJ�WKH�3'6�UROH ���

:KDW�LV�D�ORFDO�SULQWHU" ���
:KDW�LV�D�QHWZRUN�SULQWHU" ���
:KDW�LV�SULQWHU�SRROLQJ" ���
:KDW�LV�ZHE�SULQWLQJ" ���
:KDW�LV�ZHE�PDQDJHPHQW" ���

8QGHUVWDQGLQJ�GULYHU�GHSOR\PHQW ���
8QGHUVWDQGLQJ�XVHU�ULJKWV��17)6�SHUPLVVLRQV��DQG�VKDUH�SHUPLVVLRQV ���
8QGHUVWDQGLQJ�WKH�DXGLWLQJ�RI�ILOH�VHUYHUV ���

&KDSWHU�H[HUFLVH�b�LQVWDOOLQJ�ZHE�VHUYHU��,,6��DQG�3'6�UROHV ���
,QVWDOOLQJ�WKH�ZHE�VHUYHU��,,6��UROH ���
,QVWDOOLQJ�D�3'6�UROH ���

6XPPDU\ ���
4XHVWLRQV ���
)XUWKHU�UHDGLQJ ���

6HFWLRQ����&RQILJXULQJ�:LQGRZV�6HUYHU�����
&KDSWHU����*URXS�3ROLF\�LQ�:LQGRZV�6HUYHU����� ���

7HFKQLFDO�UHTXLUHPHQWV ���
8QGHUVWDQGLQJ�*3 ���

0DQDJLQJ�*32V ���
$FFHVVLQJ�WKH�*30�FRQVROH�IURP�WKH�$GPLQLVWUDWLYH�7RROV ���
$FFHVVLQJ�WKH�*30�FRQVROH�IURP�WKH�5XQ�GLDORJ�ER[ ���
$FFHVVLQJ�WKH�*30�FRQVROH�IURP�WKH�6HUYHU�0DQDJHU ���

*32�FRQILJXUDWLRQ�YDOXHV ���
3URFHVVLQJ�*32V ���

7\SHV�RI�*3�HGLWRUV ���
/RFDO�*URXS�3ROLF\�(GLWRU ���
8SGDWLQJ�ORFDO�*32V ���
&RQILJXUDWLRQ�SROLFLHV ���

&RPSXWHU�FRQILJXUDWLRQ�SROLFLHV ���
8VHU�FRQILJXUDWLRQ�SROLFLHV ���

&KDSWHU�H[HUFLVH�b�H[DPSOHV�RI�*32V�IRU�V\VWHP�DGPLQV ���
5HQDPLQJ�WKH�DGPLQLVWUDWRU�DFFRXQW ���
5HQDPLQJ�WKH�JXHVW�DFFRXQW ���
%ORFNLQJ�WKH�0LFURVRIW�DFFRXQWV ���
3URKLELWLQJ�DFFHVV�WR�WKH�&RQWURO�3DQHO�DQG�3&�VHWWLQJV ���
'HQ\LQJ�DFFHVV�WR�DOO�UHPRYDEOH�VWRUDJH�FODVVHV ���

6XPPDU\ ���
4XHVWLRQV ���
)XUWKHU�UHDGLQJ ���

&KDSWHU����9LUWXDOL]DWLRQ�ZLWK�:LQGRZV�6HUYHU����� ���
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7HFKQLFDO�UHTXLUHPHQWV ���
8QGHUVWDQGLQJ�VHUYHU�YLUWXDOL]DWLRQ ���

8QGHUVWDQGLQJ�YLUWXDOL]DWLRQ�PRGHV ���
8QGHUVWDQGLQJ�+\SHU�9�DUFKLWHFWXUH ���
+\SHU�9�LQVWDOODWLRQ�UHTXLUHPHQWV ���
8QGHUVWDQGLQJ�QHVWHG�YLUWXDOL]DWLRQ ���

*HWWLQJ�WR�NQRZ�+\SHU�9�0DQDJHU ���
&RQILJXUDWLRQ�VHWWLQJV�LQ�+\SHU�9 ���
&UHDWLQJ�DQG�FRQILJXULQJ�9+'V ���
0DQDJLQJ�D�90V
�YLUWXDO�PHPRU\ ���
6HWWLQJ�XS�YLUWXDO�QHWZRUNV ���
8QGHUVWDQGLQJ�FKHFNSRLQWV ���
8QGHUVWDQGLQJ�9+'�DQG�9+';�IRUPDWV ���
8QGHUVWDQGLQJ�3�9�FRQYHUVLRQV ���
8QGHUVWDQGLQJ�9�3�FRQYHUVLRQV ���
&RQILJXULQJ�90�VHWWLQJV ���
0DQDJLQJ�90V ���

&KDSWHU�H[HUFLVH�b�LQVWDOOLQJ�+\SHU�9�RQ�:LQGRZV�6HUYHU����� ���
,QVWDOOLQJ�WKH�+\SHU�9�UROH�RQ�:LQGRZV�6HUYHU����� ���

6XPPDU\ ���
4XHVWLRQV ���
)XUWKHU�UHDGLQJ ���

&KDSWHU����6WRULQJ�'DWD�LQ�:LQGRZV�6HUYHU����� ���
7HFKQLFDO�UHTXLUHPHQWV ���
8QGHUVWDQGLQJ�VWRUDJH�WHFKQRORJLHV ���

'LIIHUHQW�VWRUDJH�W\SHV ���
$7$��3$7$��6$7$��DQG�6&6,�LQWHUIDFHV ���
3&,�DQG�3&,H ���

8QGHUVWDQGLQJ�ORFDO�VWRUDJH ���
'LUHFW�DWWDFKHG�VWRUDJH��'$6� ���

8QGHUVWDQGLQJ�QHWZRUN�VWRUDJH ���
1HWZRUN�DWWDFKHG�VWRUDJH��1$6� ���
6WRUDJH�DUHD�QHWZRUN��6$1� ���

'LIIHUHQWLDWLQJ�EHWZHHQ�EORFN�OHYHO�VWRUDJH�DQG�ILOH�OHYHO�VWRUDJH ���
8QGHUVWDQGLQJ�DGDSWHU�DQG�FRQWUROOHU�W\SHV ���
8QGHUVWDQGLQJ�VHULDO�EXV�WHFKQRORJLHV ���
8QGHUVWDQGLQJ�VWRUDJH�SURWRFROV ���
8QGHUVWDQGLQJ�ILOH�VKDULQJ�SURWRFROV ���
8QGHUVWDQGLQJ�)&��+%$��DQG�)&�VZLWFKHV ���
:KDW�LV�L6&6,�KDUGZDUH" ���
:KDW�LV�6�'" ���
:KDW�LV�GHGXS" ���
:KDW�LV�VWRUDJH�WLHULQJ" ���
0DQDJLQJ�VWRUDJH�ZLWK�6HUYHU�0DQDJHU�DQG�:LQGRZV�3RZHU6KHOO ���

8QGHUVWDQGLQJ�5$,' ���
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7\SHV�RI�5$,' ���
+DUGZDUH�YHUVXV�VRIWZDUH�5$,' ���
8QGHUVWDQGLQJ�6'6 ���
8QGHUVWDQGLQJ�UHVLOLHQF\�XVLQJ�6�' ���
8QGHUVWDQGLQJ�KLJK�DYDLODELOLW\��+$� ���

8QGHUVWDQGLQJ�GLVN�W\SHV ���
8QGHUVWDQGLQJ�+'' ���
8QGHUVWDQGLQJ�66' ���
8QGHUVWDQGLQJ�RSWLFDO�GLVN�GULYHV ���
8QGHUVWDQGLQJ�EDVLF�GLVNV ���
8QGHUVWDQGLQJ�G\QDPLF�GLVNV ���
8QGHUVWDQGLQJ�PRXQW�SRLQWV ���
8QGHUVWDQGLQJ�ILOHV\VWHPV ���
0RXQWLQJ�D�9+' ���
8QGHUVWDQGLQJ�')6 ���

&KDSWHU�H[HUFLVH�b�HQDEOLQJ�GHGXS�RQ�:LQGRZV�6HUYHU����� ���
(QDEOLQJ�GHGXS�RQ�:LQGRZV�6HUYHU����� ���

6XPPDU\ ���
4XHVWLRQV ���
)XUWKHU�UHDGLQJ ���

6HFWLRQ����.HHSLQJ�:LQGRZV�6HUYHU������8S�DQG
5XQQLQJ
&KDSWHU�����7XQLQJ�DQG�0DLQWDLQLQJ�:LQGRZV�6HUYHU����� ���

7HFKQLFDO�UHTXLUHPHQWV ���
8QGHUVWDQGLQJ�VHUYHU�KDUGZDUH�FRPSRQHQWV ���

8QGHUVWDQGLQJ�WKH�SURFHVVRU ���
8QGHUVWDQGLQJ�PHPRU\ ���
8QGHUVWDQGLQJ�WKH�GLVN ���
8QGHUVWDQGLQJ�WKH�QHWZRUN�LQWHUIDFH ���
8QGHUVWDQGLQJ����ELW�DQG����ELW�DUFKLWHFWXUHV ���
8QGHUVWDQGLQJ�UHPRYDEOH�GULYHV ���
8QGHUVWDQGLQJ�JUDSKLFV�FDUGV ���
8QGHUVWDQGLQJ�FRROLQJ ���
8QGHUVWDQGLQJ�SRZHU�XVDJH ���
8QGHUVWDQGLQJ�SK\VLFDO�SRUWV ���

8QGHUVWDQGLQJ�SHUIRUPDQFH�PRQLWRULQJ ���
8QGHUVWDQGLQJ�WKH�SHUIRUPDQFH�PRQLWRULQJ�PHWKRGRORJ\ ���
8QGHUVWDQGLQJ�SHUIRUPDQFH�PRQLWRULQJ�SURFHGXUHV ���
8QGHUVWDQGLQJ�VHUYHU�EDVHOLQHV ���
8QGHUVWDQGLQJ�3HUIRUPDQFH�0RQLWRU ���

5XQQLQJ�3HUIRUPDQFH�0RQLWRU ���
8QGHUVWDQGLQJ�5HVRXUFH�0RQLWRU ���

5XQQLQJ�5HVRXUFH�0RQLWRU ���
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8QGHUVWDQGLQJ�7DVN�0DQDJHU ���
5XQQLQJ�7DVN�0DQDJHU ���
8QGHUVWDQGLQJ�SHUIRUPDQFH�FRXQWHUV ���

6HWWLQJ�XS�'DWD�&ROOHFWRU�6HWV ���
8QGHUVWDQGLQJ�ORJV�DQG�DOHUWV ���

7KH�SXUSRVH�RI�SHUIRUPDQFH�ORJV�DQG�DOHUWV ���
&KDSWHU�H[HUFLVH�b�WKH�SHUIRUPDQFH�ORJV�DQG�DOHUWV�VHUYLFH ���

6WDUWLQJ�WKH�SHUIRUPDQFH�ORJV�DQG�DOHUWV�VHUYLFH ���
$FFHVVLQJ�WKH�3HUIRUPDQFH�0RQLWRU�ORJV�IROGHU ���
&UHDWLQJ�SHUIRUPDQFH�GDWD�ORJV ���
6HWWLQJ�XS�SHUIRUPDQFH�FRXQWHU�DOHUWV ���

6XPPDU\ ���
4XHVWLRQV ���
)XUWKHU�UHDGLQJ ���

&KDSWHU�����8SGDWLQJ�DQG�7URXEOHVKRRWLQJ�:LQGRZV�6HUYHU����� ���
7HFKQLFDO�UHTXLUHPHQWV ���
8QGHUVWDQGLQJ�XSGDWHV ���

8QGHUVWDQGLQJ�:LQGRZV�8SGDWH ���
8SGDWLQJ�:LQGRZV�6HUYHU����� ���
8SGDWLQJ�0LFURVRIW�SURJUDPV ���
8SGDWLQJ�QRQ�0LFURVRIW�SURJUDPV ���
8SGDWLQJ�WKH�GHYLFH�GULYHUV ���
8QGHUVWDQGLQJ�:686 ���

8QGHUVWDQGLQJ�WKH�WURXEOHVKRRWLQJ�PHWKRGRORJ\ ���
%HVW�SUDFWLFHV��JXLGHOLQHV��DQG�SURFHGXUHV ���
8QGHUVWDQGLQJ�WKH�WURXEOHVKRRWLQJ�SURFHVV ���
6\VWHPDWLF�YHUVXV�VSHFLILF�DSSURDFK ���
8QGHUVWDQGLQJ�WKH�WURXEOHVKRRWLQJ�SURFHGXUHV ���
8QGHUVWDQGLQJ�WKH�,7,/ ���
8QGHUVWDQGLQJ�(YHQW�9LHZHU ���

8QGHUVWDQGLQJ�WKH�VWDUWXS�SURFHVV ���
8QGHUVWDQGLQJ�%,26 ���
8QGHUVWDQGLQJ�8(), ���
8QGHUVWDQGLQJ�730 ���
8QGHUVWDQGLQJ�3267 ���
8QGHUVWDQGLQJ�0%5 ���
8QGHUVWDQGLQJ�%&' ���
8QGHUVWDQGLQJ�ERRWORDGHU ���
8QGHUVWDQGLQJ�WKH�ERRW�VHFWRU ���
8QGHUVWDQGLQJ�WKH�ERRW�PHQX ���
8QGHUVWDQGLQJ�6DIH�0RGH ���

8QGHUVWDQGLQJ�EXVLQHVV�FRQWLQXLW\ ���
8QGHUVWDQGLQJ�'53 ���
8QGHUVWDQGLQJ�GDWD�UHGXQGDQF\ ���
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8QGHUVWDQGLQJ�FOXVWHULQJ ���
8QGHUVWDQGLQJ�IROGHU�UHGLUHFWLRQ ���
8QGHUVWDQGLQJ�EDFNXS�DQG�UHVWRUH ���
8QGHUVWDQGLQJ�$FWLYH�'LUHFWRU\��$'��UHVWRUH ���
8QGHUVWDQGLQJ�SRZHU�UHGXQGDQF\ ���

&KDSWHU�H[HUFLVH�b�XVLQJ�(YHQW�9LHZHU�WR�PRQLWRU�DQG�PDQDJH�ORJV ���
6HWWLQJ�XS�FHQWUDOL]HG�PRQLWRULQJ ���
)LOWHULQJ�(YHQW�9LHZHU�ORJV ���
&KDQJLQJ�WKH�GHIDXOW�ORJV�ORFDWLRQ ���

6XPPDU\ ���
4XHVWLRQV ���
)XUWKHU�UHDGLQJ ���

6HFWLRQ����*HWWLQJ�5HDG\�IRU�WKH�&HUWLILFDWLRQ�([DP
&KDSWHU�����3UHSDULQJ�IRU�WKH�07$��������([DP ���

:KDW�LV�WKH�07$�FHUWLILFDWLRQ" ���
:KR�VKRXOG�WDNH�WKH�07$��������H[DP" ���
:KLFK�VNLOOV�DUH�PHDVXUHG�E\�WKH�07$��������H[DP" ���

8QGHUVWDQGLQJ�VHUYHU�LQVWDOODWLRQ����b���� ���
8QGHUVWDQGLQJ�GHYLFH�GULYHUV ���
8QGHUVWDQGLQJ�VHUYLFHV ���
8QGHUVWDQGLQJ�VHUYHU�LQVWDOODWLRQ�RSWLRQV ���

8QGHUVWDQGLQJ�VHUYHU�UROHV����b���� ���
�,GHQWLI\LQJ�DSSOLFDWLRQ�VHUYHUV ���
8QGHUVWDQGLQJ�ZHE�VHUYLFHV ���
8QGHUVWDQGLQJ�UHPRWH�DFFHVV ���
8QGHUVWDQGLQJ�ILOH�DQG�SULQW�VHUYLFHV ���
8QGHUVWDQGLQJ�VHUYHU�YLUWXDOL]DWLRQ ���

8QGHUVWDQGLQJ�$FWLYH�'LUHFWRU\����b���� ���
8QGHUVWDQGLQJ�DFFRXQWV�DQG�JURXSV ���
8QGHUVWDQGLQJ�RUJDQL]DWLRQDO�XQLWV��28V��DQG�FRQWDLQHUV ���
8QGHUVWDQGLQJ�WKH�$FWLYH�'LUHFWRU\�LQIUDVWUXFWXUH ���
8QGHUVWDQGLQJ�*URXS�3ROLF\��*3� ���

8QGHUVWDQGLQJ�VWRUDJH����b���� ���
,GHQWLI\LQJ�VWRUDJH�WHFKQRORJLHV ���
8QGHUVWDQGLQJ�5$,' ���
8QGHUVWDQGLQJ�GLVN�W\SHV ���

8QGHUVWDQGLQJ�VHUYHU�SHUIRUPDQFH�PDQDJHPHQW����b���� ���
,GHQWLI\LQJ�PDMRU�VHUYHU�KDUGZDUH�FRPSRQHQWV ���
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Figure 1.1: A typical computer network
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Figure 1.2: A PAN
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Figure 1.3: A LAN
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Figure 1.4: A Metropolitan Area Network

�%*�((5L`3!`3%((`1* !./0�* `3$�0`%/`�`3% !`�.!�`*!03+.'`Q���R`3$%�$`$�/`0$!`#.!�0!/0
�+2!.�#!K`



	!00%*#`/0�.0! `3%0$`�%* +3/`�!.2!. �$�,0!.`8

S`89`T

:$1
�*(%'!`�`���L`�`���`Q�/`/$+3*`%*`�%#1.!`8K<R`%/`�`�+),10!.`*!03+.'`0$�0`�+2!./`�`3% !
#!+#.�,$%�`�.!�`1/%*#` ! %��0! `0!(!�+))1*%��0%+*`(%*!/`/1�$`�/`0!(!,$+*!`(%*!/L`(!�/! 
(%*!/L`+.`/�0!((%0!/K`���/`�+2!.`(�.#!`#!+#.�,$%�`�.!�/`�* L`�/`/1�$L`0$!5` +`*+0`$�2!
#!+#.�,$%�`.!/0.%�0%+*/K`�$!`%*0!.*!0`%/`0$!`�!/0`!4�),(!`+"`�`���M

Figure 1.5: A Wide Area Network
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Figure 1.6: Client and server in a computer network
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Figure 1.7: Hosts and nodes in a computer network
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Figure 1.8: A Peer-to-Peer computer network
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Figure 1.9: An HP server in a rack
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Figure 1.10: The NTFS continues to be used by Windows Server 2019
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Figure 1.11: The long-term support version of Ubuntu Server
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Figure 1.12. Downloading Windows Server 2019 evaluation
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