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$EVWUDFW

1HWZRUN�PDQDJHPHQW�LV�QHHGHG�WR�FRQWURO�DQG�RSWLPL]H�WKH�RSHUDWLRQ�RI�WKH
QHWZRUN�DQG�WR�UHVSRQG�WR�FKDQJLQJ�XVHU�UHTXLUHPHQWV��0DQDJHPHQW�LQFOXGHV
WKH�LQLWLDOL]DWLRQ��PRQLWRULQJ�DQG�PRGLILFDWLRQ�RI�WKH�QHWZRUN�IXQFWLRQV��,Q
RUGHU�WR�SHUIRUP�PDQDJHPHQW��VSHFLDO�IXQFWLRQV�DUH�QHHGHG��7R�GLVWLQJXLVK
WKHVH�IXQFWLRQV�IURP�WKH�QRUPDO�QHWZRUN�IXQFWLRQV��WKLV�WKHVLV�LQWURGXFHV�WKH
WHUPV�¶PDQDJHPHQW�IXQFWLRQV·�DQG�¶SULPDU\�IXQFWLRQV·�
0DQDJHPHQW�IXQFWLRQV�PD\�EH�SHUIRUPHG�H[SOLFLWO\�E\�KXPDQ�RSHUDWRUV��EXW
DOVR�DXWRPDWLFDOO\�E\�GHGLFDWHG�KDUG��DQG�VRIWZDUH�PRGXOHV��,Q�FDVH�KXPDQ
RSHUDWRUV�DUH�UHVSRQVLEOH�IRU�QHWZRUN�PDQDJHPHQW��PRVW�PDQDJHPHQW�IXQF�
WLRQV�ZLOO�EH�SHUIRUPHG�IURP�D�OLPLWHG�QXPEHU�RI�UHPRWH�ORFDWLRQV��,Q�FDVH
PDQDJHPHQW�IXQFWLRQV�DUH�SHUIRUPHG�DXWRPDWLFDOO\��LW�LV�SRVVLEOH�WR�GLVWULEXWH
WKH�KDUG��DQG�VRIWZDUH�PRGXOHV�WKDW�LPSOHPHQW�WKHVH�IXQFWLRQV�RYHU�WKH�YDU�
LRXV�V\VWHPV�LQ�WKH�QHWZRUN�

$UFKLWHFWXUHV�IRU�QHWZRUN�PDQDJHPHQW�HQDEOH�WKH�GHVLJQHUV�WR�GLVFXVV�PDQ�
DJHPHQW�IXQFWLRQV�DW�D�KLJK�OHYHO�RI�DEVWUDFWLRQ�DQG�JXLGH�WKH�GHVLJQ�RI�PDQ�
DJHPHQW�SURWRFROV�DQG�VHUYLFHV��,Q�WKLV�WKHVLV�LW�LV�DVVXPHG�WKDW�DUFKLWHFWXUHV
FRQVLVW�RI�
� D�VHW�RI�DUFKLWHFWXUDO�FRQFHSWV�
� UXOHV�WKDW�WHOO�KRZ�WR�XVH�WKHVH�FRQFHSWV�
� PRGHOV�WKDW�VKRZ�WKH�DSSOLFDWLRQ�RI�WKHVH�UXOHV�DQG�FRQFHSWV�WR�GHVLJQ�D�VSH�
FLILF�FODVV�RI�V\VWHPV�

$OO�FXUUHQW�PDQDJHPHQW�DUFKLWHFWXUHV��QRWDEO\�WKH�,62��,78�7��WKH�IRUPHU
&&,77��DQG�WKH�,(7)�DUFKLWHFWXUHV��KDYH�EHHQ�GHYHORSHG�DIWHU�WKH�GHVLJQ�RI�WKH
QHWZRUN�IXQFWLRQV�KDYH�EHHQ�FRPSOHWHG��6XFK�DSSURDFK�LQGLFDWHV�D�VSHFLILF
FRQFHSWXDO�YLHZ�RQ�WKH�UROH�RI�PDQDJHPHQW�IXQFWLRQV�DQG�LQYLWHV�WR�DSSO\�GLI�
IHUHQW�DUFKLWHFWXUDO�FRQFHSWV�IRU�WKH�GHVLJQ�RI�PDQDJHPHQW�IXQFWLRQV��7KLV
WKHVLV�SURSRVHV�DQ�DOWHUQDWLYH�DSSURDFK��LQ�ZKLFK�QR�SULQFLSOH�GLVWLQFWLRQ�LV
PDGH�EHWZHHQ�WKH�PDQDJHPHQW�UHTXLUHPHQWV�DQG�WKH�UHTXLUHPHQWV�RI�SUL�
PDU\�IXQFWLRQV��%RWK�VHWV�RI�UHTXLUHPHQWV�FDQ�EH�LQWHJUDWHG�LQWR�RQH�VHW�RI
UHTXLUHPHQWV�DQG�HODERUDWHG�LQ�D�VLQJOH�GHVLJQ�SURFHVV��ZKLFK�XVHV�RQH�DUFKL�
WHFWXUDO�PRGHO�

7KH�WKHVLV�FRQVLVWV�RI�WZR�SDUWV��3DUW�,��&KDSWHU�����&KDSWHU����DQDO\VHV�WKH
VWDWH�RI�WKH�DUW�LQ�QHWZRUN�PDQDJHPHQW�DUFKLWHFWXUHV�DQG�3DUW�,,��&KDSWHU����
&KDSWHU����GHYHORSV�DQ�DOWHUQDWLYH�QHWZRUN�PDQDJHPHQW�DUFKLWHFWXUH�

&KDSWHU���DQDO\VHV�WKH�,62�PDQDJHPHQW�DUFKLWHFWXUH��ZKLFK�LV�GHILQHG�LQ�WKH
¶0DQDJHPHQW�)UDPHZRUN·�DQG�WKH�¶6\VWHPV�0DQDJHPHQW�2YHUYLHZ·�VWDQG�
DUGV��$V�FRPSDUHG�WR�RWKHU�QHWZRUN�PDQDJHPHQW�DUFKLWHFWXUHV��WKH�,62�DUFKL�
WHFWXUH�UHFHLYHG�PRVW�DWWHQWLRQ�ZLWKLQ�WKH�UHVHDUFK�FRPPXQLW\�
L



$EVWUDFW
7KH�PDQDJHPHQW�DUFKLWHFWXUH�RI�WKH�,78�7�LV�NQRZQ�DV�WKH�¶7HOHFRPPXQLFD�
WLRQV�0DQDJHPHQW�1HWZRUN·��701���DQG�LV�GLVFXVVHG�LQ�&KDSWHU����7KH�QDPH
RI�WKLV�DUFKLWHFWXUH�DOUHDG\�LQGLFDWHV� WKDW�WKLV�DUFKLWHFWXUH� LV�SULPDULO\
LQWHQGHG�IRU�PDQDJHPHQW�RI�WHOHFRPPXQLFDWLRQ��H�J��WHOHSKRQ\��QHWZRUNV�
701�LQ�IDFW�FRQVLVWV�RI�PXOWLSOH�VPDOOHU�DUFKLWHFWXUHV�
� D�IXQFWLRQDO�DUFKLWHFWXUH
� D�SK\VLFDO�DUFKLWHFWXUH
� DQ�LQIRUPDWLRQ�DUFKLWHFWXUH��ZKLFK�LQFOXGHV�PDQ\�LGHDV�RI�,62�PDQDJHPHQW
� D�ORJLFDO�OD\HUHG�DUFKLWHFWXUH��ZKLFK�LQFOXGHV�D�UHVSRQVLELOLW\�PRGHO�

,Q������WKH�¶6LPSOH�1HWZRUN�0DQDJHPHQW�3URWRFRO·��6103��ZDV�GHILQHG�E\�WKH
,(7)�WR�PHHW�WKH�LPPHGLDWH�PDQDJHPHQW�QHHGV�RI�WKH�,QWHUQHW��,QWHUQHW�PDQ�
DJHPHQW�LV�DQDO\VHG�LQ�&KDSWHU����DV�RSSRVHG�WR�WKH�,62�DQG�,78�7�WKH�,(7)
GLG�QRW�GHILQH�D�VHSDUDWH�DUFKLWHFWXUDO�VWDQGDUG�WR�GHVFULEH�WKH�FRQFHSWV
EHKLQG�6103��7KH�UHDVRQ�IRU�WKLV�LV�WKDW�WKHVH�FRQFHSWV�UHVHPEOHG�WKH�RQHV
WKDW�ZHUH�DOUHDG\�GHVFULEHG�LQ�GUDIWV�RI�WKH�26,�0DQDJHPHQW�)UDPHZRUN�DQG
ZHUH�FRQVLGHUHG�WR�EH�REYLRXV�
,Q������WKH�,(7)�VWDUWHG�WKH�GHYHORSPHQW�RI�D�VHFRQG�YHUVLRQ�RI�6103
�6103Y����$OWKRXJK�WKH�FRQFHSWV�EHKLQG�6103Y��DUH�PRUH�GLIILFXOW�WR�XQGHU�
VWDQG�DQG�VR�VKRXOG�EH�GHILQHG�LQ�D�VHSDUDWH�VWDQGDUG��VXFK�D�GHILQLWLRQ�KDV
QRW�EHHQ�SURGXFHG�

7KH�LGHQWLILFDWLRQ�RI�PDQDJHPHQW�IXQFWLRQV�LV�GLVFXVVHG�LQ�&KDSWHU����7R
EULQJ�VRPH�RUGHU�LQ�WKH�ODUJH�QXPEHU�RI�PDQDJHPHQW�IXQFWLRQV��VSHFLDO�DWWHQ�
WLRQ�LV�JLYHQ�WR�WKH�FODVVLILFDWLRQ�RI�WKHVH�IXQFWLRQV�

&KDSWHU���H[SODLQV�KRZ�PDQDJHPHQW�IXQFWLRQV�FDQ�EH�GHVLJQHG�WRJHWKHU�ZLWK
SULPDU\�IXQFWLRQV��,W�DOVR�GLVFXVVHV�WKDW�LW�PD\�QRW�DOZD\V�EH�SRVVLEOH�WR
GHVLJQ�DOO�PDQDJHPHQW�IXQFWLRQV�EHIRUH�WKH�VWDUW�RI�WKH�RSHUDWLRQDO�SKDVH�
7KLV� LV�QRW�QHFHVVDULO\�D�SUREOHP��VLQFH�WKH�PDQDJHPHQW�IXQFWLRQV�WKDW
UHPDLQ�FDQ�EH�HVWDEOLVKHG�GXULQJ�WKH�RSHUDWLRQDO�SKDVH�E\�KXPDQ�RSHUDWRUV�
$IWHU�WKH�VWDUW�RI�WKH�RSHUDWLRQDO�SKDVH�WKH�GHVLJQHU�PD\�GHFLGH�WR�DGG�WKH
UHPDLQLQJ�PDQDJHPHQW�IXQFWLRQV�E\�GHYHORSLQJ�QHZ�JHQHUDWLRQV�RI�QHWZRUN
V\VWHPV�

7KH�DOWHUQDWLYH�PDQDJHPHQW�DUFKLWHFWXUH��ZKLFK�LQWHJUDWHV�SULPDU\�DV�ZHOO�DV
PDQDJHPHQW�IXQFWLRQV��LV�GHYHORSHG�LQ�&KDSWHU����7R�GHPRQVWUDWH�WKDW�ERWK
NLQG�RI�IXQFWLRQV�FDQ�EH�H[SUHVVHG�LQ�WKH�DUFKLWHFWXUDO�FRQFHSWV�DQG�UXOHV�DV
XVHG�E\�WKH�26,�5HIHUHQFH�0RGHO��H[DPSOHV�ZLOO�EH�JLYHQ��6HYHUDO�PRGHOV�DUH
GHYHORSHG�WR�H[SODLQ�KRZ�PDQDJHPHQW�FDQ�EH�SHUIRUPHG�IURP�RQH�RU�PRUH
UHPRWH�ORFDWLRQV��7KHVH�PRGHOV�VKRZ�D�QXPEHU�RI�PDQDJHPHQW�SURWRFROV�DV
ZHOO�DV�VSHFLDO�VHUYLFH�SURYLGHUV�IRU�WKH�H[FKDQJH�RI�PDQDJHPHQW�LQIRUPDWLRQ�
&KDSWHU���GLVFXVVHV�WKH�PDQDJHPHQW�SURWRFROV�DQG�PDNHV�D�GLVWLQFWLRQ
EHWZHHQ�WZR�EDVLF�W\SHV��9DULDEOH�2ULHQWHG�DQG�&RPPDQG�2ULHQWHG���7KH�VHUY�
LFH�SURYLGHUV�WR�VXSSRUW�WKH�H[FKDQJH�RI�PDQDJHPHQW�LQIRUPDWLRQ�DUH�GLV�
FXVVHG�LQ�&KDSWHU���
LL



$FNQRZOHGJHPHQWV
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$FNQRZOHGJHPHQWV

7KLV�WKHVLV�FRXOG�QRW�EH�ZULWWHQ�ZLWKRXW�WKH�VXSSRUW�RI�RWKHUV��,�DP�JUDWHIXO
IRU�WKLV�VXSSRUW�DQG�,�ZRXOG�OLNH�WR�WKDQN�WKH�IROORZLQJ�SHRSOH�LQ�SDUWLFXODU�

)LUVW�RI�DOO�P\�JUDWLWXGH�JRHV�WR�P\�VXSHUYLVRUV�.HHV�%DNNHU�DQG�&KULV�9LVVHUV
ZKR�JDYH�PH�WKH�RSSRUWXQLW\�WR�GR�WKLV�UHVHDUFK��WKH\�SURYLGHG�PH�ZLWK�PDQ\
QHZ�LGHDV�DQG�GHWDLOHG�FRPPHQWV�RQ�WKH�YDULRXV�GUDIWV�RI�WKLV�WKHVLV��

)XUWKHUPRUH�,�ZRXOG�OLNH�WR�WKDQN�WKH�PHPEHUV�RI�WKH�7,26�JURXS��HVSHFLDOO\
0DUWHQ�YDQ�6LQGHUHQ��IRU�WKH�SOHDVDQW�DQG�VWLPXODWLQJ�ZRUNLQJ�HQYLURQPHQW�
,�KRSH�WKLV�JRRG�DWPRVSKHUH�ZLOO�EH�UHWDLQHG��GHVSLWH�WKH�JORRP\�SURVSHFWV�RI
UHRUJDQL]DWLRQV�DQG�HFRQRP\�PHDVXUHV�

$Q�HQMR\DEOH�FRPSOHPHQW�WR�WKH�PRUH�IXQGDPHQWDO�SUREOHPV�,�KDG�WR�LQYHVWL�
JDWH�DV�SDUW�RI�WKLV�3K�'��VWXG\��ZDV�WKH�DSSOLHG�ZRUN�,�FDUULHG�RXW�DV�PHPEHU
RI�WKH�87�6103�JURXS��7KLV�ZRUN�JDYH�PH�WR�RSSRUWXQLW\�WR�GLVFXVV�PDQ\
LVVXHV�ZLWK�UHVHDUFKHUV�ZLWKLQ�WKH�,QWHUQHW�FRPPXQLW\�DQG�SURYLGHG�PH�ZLWK
D�EHWWHU�XQGHUVWDQGLQJ�RI�WKH�UHDO�SUREOHPV�GHVLJQHUV�DUH�IDFHG�ZLWK��,�ZRXOG
OLNH�WR�WKDQN�(ULF�YDQ�+HQJVWXP�DQG�9LQFHQW�%HUNKRXW��DV�ZHOO�DV�WKH�PDQ\
VWXGHQWV�ZKR�SDUWLFLSDWHG�LQ�WKH�87�6103�SURMHFW�

3HRSOH�RIWHQ�IRUJHW�WKH�LPSRUWDQFH�RI�WKH�WHFKQLFDO�VXSSRUW�WKDW�LV�SURYLGHG�E\
WKH�%	2�JURXS��7KLV�JURXS�NHHSV�RXU�ZRUNVWDWLRQV�DOLYH�DQG�SURYLGHV�XV�ZLWK
OLQNV�WR�WKH�RXWVLGH�ZRUOG��,�ZRXOG�OLNH�WR�WKDQN�WKH�PHPEHUV�RI�WKLV�JURXS��LQ
SDUWLFXODU�7RQQLH�7LEEHQ�

7KDQNV�DOVR�JR�WR�'LUN-DQ�6SHHOPDQ��ZKR�PDGH�WKH�FRYHU�GHVLJQ�RI�WKLV�WKHVLV�

)LQDOO\�,�ZDQW�WR�WKDQN�P\�IDPLO\�DQG�HVSHFLDOO\�P\�SDUHQWV�IRU�JLYLQJ�PH�WKH
RSSRUWXQLW\�WR�SHUIRUP�P\�VWXG\��6SHFLDO�JUDWLWXGH�JRHV�WR�P\�ZLIH�:LOPD�
ZKRVH�FRQWLQXRXV�VXSSRUW�DQG�XQGHUVWDQGLQJ�,�QHHGHG�WR�SHUIRUP�WKLV�ZRUN��
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$FNQRZOHGJHPHQWV LLL

� ,QWURGXFWLRQ �
��� :KDW�LV�PDQDJHPHQW �
��� :K\�LV�PDQDJHPHQW�QHHGHG �
��� +RZ�LV�PDQDJHPHQW�SHUIRUPHG �
����� ([SOLFLW�DQG�LPSOLFLW�PDQDJHPHQW �
����� &HQWUDOL]HG�DQG�GLVWULEXWHG�PDQDJHPHQW �
����� &RQFOXGLQJ�UHPDUNV ��
��� 2SHQ�TXHVWLRQV�DQG�FRQWULEXWLRQ�RI�WKLV�WKHVLV ��
��� 6WUXFWXUH�RI�WKLV�WKHVLV ��
��� ,QWHQGHG�DXGLHQFH ��
LY



&RQWHQWV
3DUW�,��,QWURGXFWLRQ�DQG�$QDO\VLV�RI�6WDQGDUGL]HG�0DQDJHPHQW�$SSURDFKHV

� 26,�0DQDJHPHQW ��
��� 26,�0DQDJHPHQW�)UDPHZRUN ��
����� )XQFWLRQDO�$UHDV ��
����� ([FKDQJH�RI�PDQDJHPHQW�LQIRUPDWLRQ ��
����� 0DQDJHG�REMHFWV��PDQDJHPHQW�LQIRUPDWLRQ�DQG�WKH�0,%� ��
����� ,PSDFW�RI�WKH�26,�0DQDJHPHQW�)UDPHZRUN ��
��� 26,�6\VWHPV�0DQDJHPHQW�2YHUYLHZ ��
����� ,QIRUPDWLRQ�DVSHFWV ��
����� 2UJDQLVDWLRQDO�DVSHFWV ��
����� )XQFWLRQDO�DVSHFWV ��
����� &RPPXQLFDWLRQV�DVSHFWV ��
��� $QDO\VLV ��
����� $UFKLWHFWXUDO�LQWHJULW\ ��
����� 3UREOHPV�ZLWK�IDXOW�PDQDJHPHQW ��
����� 2WKHU�SUREOHPV ��

� 701�0DQDJHPHQW ��
��� 701�VWDQGDUGL]DWLRQ ��
����� 5HODWLRQ�ZLWK�,62�,(& ��
����� 5HFRPPHQGDWLRQ�0����� ��
��� )XQFWLRQDO�$UFKLWHFWXUH ��
����� 1HWZRUN�(OHPHQW�)XQFWLRQV ��
����� 2SHUDWLRQV�6\VWHP�)XQFWLRQV ��
����� :RUN�6WDWLRQ�)XQFWLRQV ��
����� 4�$GDSWRU�)XQFWLRQV ��
����� 0HGLDWLRQ�)XQFWLRQV ��
����� 5HODWLRQVKLS�EHWZHHQ�IXQFWLRQ�EORFNV ��
����� )XUWKHU�UHPDUNV ��
��� 3K\VLFDO�$UFKLWHFWXUH ��
����� %XLOGLQJ�EORFNV ��
����� ,QWHUIDFHV ��
��� 5HVSRQVLELOLW\�0RGHO ��
��� $QDO\VLV ��
����� 'LIIHUHQFHV�EHWZHHQ�701�DQG�26, ��
����� ,PSUHFLVH�DQG�DPELJXRXV�FRQFHSWV ��

� ,QWHUQHW�0DQDJHPHQW ��
��� 7KH�RULJLQDO�6103�SURWRFRO ��
����� 7UDQVSRUW�PDSSLQJV ��
����� 3URWRFRO�RSHUDWLRQV ��
��� 6103Y� ��
����� 3HUIRUPDQFH ��
����� 6HFXULW\ ��
����� 0DQDJHPHQW�KLHUDUFK\ ��
��� 0,%V ��
��� $QDO\VLV ��
����� 7KH�PDQDJHPHQW�DUFKLWHFWXUH�KDV�QRW�EHHQ�GHVFULEHG ��
����� 7RR�PDQ\�PDQDJHPHQW�YDULDEOHV ��
����� 0DQDJHU�VSHFLILF�IXQFWLRQV�KDYH�QRW�EHHQ�GHILQHG ��
Y



&RQWHQWV
3DUW�,,��DQ�$OWHUQDWLYH�$SSURDFK�WR�1HWZRUN�0DQDJHPHQW

� ,GHQWLILFDWLRQ�	�FODVVLILFDWLRQ�RI�PDQDJHPHQW ��
��� ,QWURGXFWLRQ�WR�VWHS�ZLVH�GHVLJQ ��
����� 3KDVHV�LQ�D�VWHS�ZLVH�GHVLJQ ��
����� 6WHS�ZLVH�GHVLJQ�DQG�GLVWULEXWHG�V\VWHPV ��
��� 0DQDJHPHQW�LVVXHV�LQ�WKH�DUFKLWHFWXUDO�SKDVH ��
����� ([DPSOHV ��
����� *HQHUDO�FKDUDFWHULVWLFV ��
����� 'HILQLWLRQ�RI�VHUYLFH�PDQDJHPHQW ��
����� &RQFOXGLQJ�UHPDUNV ��
��� 0DQDJHPHQW�LVVXHV�LQ�WKH�LPSOHPHQWDWLRQ�SKDVH ��
����� ([DPSOHV ��
����� *HQHUDO�FKDUDFWHULVWLFV ��
����� 'HILQLWLRQ�RI�SURWRFRO�PDQDJHPHQW ��
����� 5HODWLRQ�ZLWK�VHUYLFH�PDQDJHPHQW ��
��� 0DQDJHPHQW�LVVXHV�LQ�WKH�UHDOL]DWLRQ�SKDVH ��
����� ([DPSOHV ��
����� *HQHUDO�FKDUDFWHULVWLFV ��
����� 'HILQLWLRQ�RI�HOHPHQW�PDQDJHPHQW ��
����� 5HODWLRQ�ZLWK�SURWRFRO�PDQDJHPHQW ��
��� 5HOHYDQFH�IRU�WKH�RSHUDWLRQDO�SKDVH ��
��� &RQFOXVLRQV ��

� 'HVLJQ�RI�PDQDJHPHQW�IXQFWLRQV ��
��� &\FOLF�GHVLJQ ��
��� 'HYHORSPHQW�RI�HOHPHQW�PDQDJHPHQW ��
��� 'HYHORSPHQW�RI�SURWRFRO�PDQDJHPHQW ��
��� 'HYHORSPHQW�RI�VHUYLFH�PDQDJHPHQW ���
��� 0HWD�PDQDJHPHQW ���
��� &\FOLF�GHVLJQ�YHUVXV�OLIH�F\FOH ���
����� )URP�H[SOLFLW�WR�LPSOLFLW�PDQDJHPHQW ���
����� )URP�FHQWUDOL]HG�WR�GLVWULEXWHG�PDQDJHPHQW ���
��� &RQFOXVLRQV ���

� $Q�DOWHUQDWLYH�PDQDJHPHQW�DUFKLWHFWXUH ���
��� $�VHUYLFH�PDQDJHPHQW�DUFKLWHFWXUH ���
����� $�PRGHO�IRU�GLVWULEXWHG�VHUYLFH�PDQDJHPHQW ���
����� $�PRGHO�IRU�FHQWUDOL]HG�VHUYLFH�PDQDJHPHQW ���
����� $�PRGHO�IRU�K\EULG�VHUYLFH�PDQDJHPHQW ���
��� $�SURWRFRO�PDQDJHPHQW�DUFKLWHFWXUH ���
����� $UFKLWHFWXUDO�FRQFHSWV�IRU�SURWRFRO�PDQDJHPHQW ���
����� $�IXQFWLRQDO�PRGHO�IRU�UHPRWH�SURWRFRO�PDQDJHPHQW ���
����� $�SK\VLFDO�PRGHO�IRU�UHPRWH�SURWRFRO�PDQDJHPHQW ���
��� $Q�HOHPHQW�PDQDJHPHQW�DUFKLWHFWXUH ���
����� $�PRGHO�IRU�UHPRWH�HOHPHQW�PDQDJHPHQW ���
��� &RQFOXGLQJ�UHPDUNV ���
����� 26,�PDQDJHPHQW ���
����� 701 ���
����� ,QWHUQHW�PDQDJHPHQW ���
����� $GYDQWDJHV ���
YL



&RQWHQWV
� 0DQDJHPHQW�LQIRUPDWLRQ�VHUYLFH�SURYLGHUV ���
��� 6HYHUDO�PDQDJHPHQW�LQIRUPDWLRQ�VHUYLFH�SURYLGHUV ���
����� $GGLWLRQ�RI�PDQDJHPHQW ���
����� 'HFRPSRVLWLRQ�RI�WKH��1����VHUYLFH�SURYLGHU ���
����� $GGLWLRQ�RI�PDQDJHPHQW ���
����� ,QWHJUDWLRQ�RI�0,63V ���
��� 3ULPDU\�YHUVXV�PDQDJHPHQW�VHUYLFH�SURYLGHUV ���
��� 7KH�LGHD�RI�VSHFLDO�PDQDJHPHQW�VHUYLFH�SURYLGHUV ���

� 0DQDJHPHQW�SURWRFROV ���
��� 7KH�9DULDEOH�2ULHQWHG�$SSURDFK ���
����� 0DQDJHPHQW�IXQFWLRQV ���
����� 0DQDJHPHQW�YDULDEOHV ���
����� ,PSDFW�RQ�WKH�GHVLJQ�SURFHVV ���
����� 6WUHQJWKV�DQG�ZHDNQHVVHV ���
��� 7KH�&RPPDQG�2ULHQWHG�$SSURDFK ���
����� ([DPSOHV ���
����� 0DQDJHPHQW�IXQFWLRQV ���
����� ,PSDFW�RQ�WKH�GHVLJQ�SURFHVV ���
����� 6WUHQJWKV�DQG�ZHDNQHVVHV ���
��� 7KH�2EMHFW�2ULHQWHG�DSSURDFK ���
����� 5HODWLRQ�ZLWK�92�DQG�&2�DSSURDFK ���
����� &ODVVHV�DQG�LQKHULWDQFH ���
����� &RQWDLQPHQW ���
����� (QFDSVXODWLRQ ���
����� $OORPRUSKLVP ���

&RQFOXVLRQV ���

5HIHUHQFHV ���

*ORVVDU\ ���

,QGH[ ���

$EEUHYLDWLRQV ���

6DPHQYDWWLQJ ���
YLL



,QWURGXFWLRQ

���,QWURGXFWLRQ
��� :KDW�LV�PDQDJHPHQW

��� :K\�LV�PDQDJHPHQW�QHHGHG
&RVW�UHGXFWLRQ
/DFN�RI�H[SHULHQFH
)DXOW�KDQGOLQJ
)OH[LELOLW\

��� +RZ�LV�PDQDJHPHQW�SHUIRUPHG
����� ([SOLFLW�DQG�LPSOLFLW�PDQDJHPHQW
����� &HQWUDOL]HG�DQG�GLVWULEXWHG�PDQDJHPHQW
����� &RQFOXGLQJ�UHPDUNV

��� 2SHQ�TXHVWLRQV�DQG�FRQWULEXWLRQ�RI�WKLV�WKHVLV
6WUDWHJ\�WR�VROYH�WKHVH�SUREOHPV
&RQWULEXWLRQ�RI�WKLV�WKHVLV

��� 6WUXFWXUH�RI�WKLV�WKHVLV

��� ,QWHQGHG�DXGLHQFH



:KDW�LV�PDQDJHPHQW
��,QWURGXFWLRQ

,Q�WKH�QH[W�GHFDGH�DQ�LPSUHVVLYH�JURZWK�LV�WR�EH�H[SHFWHG�LQ�WKH�XVH�RI�FRP�
PXQLFDWLRQ�QHWZRUNV��7R�LQLWLDOL]H�DQG�RSWLPL]H�WKH�RSHUDWLRQV�RI�WKHVH�QHW�
ZRUNV��JRRG�QHWZRUN�PDQDJHPHQW�IDFLOLWLHV�PXVW�EH�GHYHORSHG��7KH�LPSRU�
WDQFH�RI�UHVHDUFK�LQ�WKLV�DUHD�LV�FRQILUPHG�E\�D�QXPEHU�RI�VWXGLHV�WKDW�VKRZ
WKH�VWDWH�RI�FXUUHQW�QHWZRUNV��$�VWXG\�LQ�WKH�8.�IRU�H[DPSOH�VKRZHG�WKDW�/$1V
JR�GRZQ�DQ�DYHUDJH�RI�WZHQW\�WLPHV�D�\HDU�DQG�VXEVHTXHQWO\�VWD\�RXW�RI�VHUYLFH
IRU�PRUH�WKDQ�IRXU�KRXUV�>��@��$�VWXG\�LQ�WKH�86�VKRZHG�WKDW�HYHU\�KRXU�RI
/$1�LQRSHUDELOLW\��¶)RUWXQH�����·�FRPSDQLHV�ORRVH�PRUH�WKDQ���������>���@�
7KH�QLQH�KRXUV�EUHDNGRZQ�RI�$7	7·V�ORQJ�GLVWDQFH�WHOHSKRQH�QHWZRUN�LQ�-DQ�
XDU\������HYHQ�UHVXOWHG�LQ�D�����PLOOLRQ�WR�����PLOOLRQ�ORVV�LQ�$7	7·V�UHYH�
QXHV�>��@�

7KH�SXUSRVH�RI�WKLV�WKHVLV�LV�WR�LPSURYH�WKH�XQGHUVWDQGLQJ�RI�QHWZRUN�PDQ�
DJHPHQW�DQG�WR�GHYHORS�DQ�DOWHUQDWLYH�DUFKLWHFWXUH�WKDW�DYRLGV�WKH�GHILFLHQFLHV
RI�H[LVWLQJ�PDQDJHPHQW�DUFKLWHFWXUHV��,W�LV�DVVXPHG�LQ�WKLV�WKHVLV�WKDW�DUFKL�
WHFWXUHV�FRQVLVW�RI�WKH�IROORZLQJ�HOHPHQWV��)LJXUH������
� $�VHW�RI�DUFKLWHFWXUDO�FRQFHSWV�RU�FRQFHSWXDO�EXLOGLQJ�EORFNV��([DPSOHV�RI
VXFK�FRQFHSWV�DUH��VHUYLFH�SURYLGHU��VHUYLFH�XVHU�DQG�6HUYLFH�$FFHVV�3RLQW
�6$3��

� �5XOHV�WKDW�WHOO�KRZ�WR�XVH�WKHVH�FRQFHSWV��$Q�H[DPSOH�RI�VXFK�UXOH�LV�WKDW
VHUYLFH�XVHUV�PXVW�LQWHUDFW�ZLWK�WKHLU�XQGHUO\LQJ�SURYLGHU�YLD�6$3V�

� �0RGHOV�WKDW�VKRZ�KRZ�WKHVH�FRQFHSWV�DQG�UXOHV�FDQ�EH�DSSOLHG�WR�JXLGH�WKH
GHVLJQ�RI�D�VSHFLILF�FODVV�RI�V\VWHPV��$Q�H[DPSOH�LV�WKH�26,�5HIHUHQFH�0RGHO
>��@��ZKLFK�ZDV�GHYHORSHG�WR�JXLGH�WKH�GHVLJQ�RI�FRPSXWHU�QHWZRUNV�

����:KDW�LV�PDQDJHPHQW

,Q�OLWHUDWXUH�VHYHUDO�GHILQLWLRQV�RI�QHWZRUN�PDQDJHPHQW�H[LVW�>��@>��@>��@>��@�
0RVW�RI�WKHVH�GHILQLWLRQV�DUH�SURGXFHG�E\�VWDQGDUGL]DWLRQ�RUJDQL]DWLRQV�
ZKLFK�XVH�VSHFLILF�WHUPLQRORJ\�DQG�DLP�WKHLU�GHILQLWLRQV�DW�VSHFLILF�ILHOGV�RI
DSSOLFDWLRQ��)RU�WKLV�UHDVRQ��WKHVH�GHILQLWLRQV�DUH�QRW�VXLWDEOH�IRU�WKH�VFRSH�RI
WKLV�WKHVLV��7KHUHIRUH�WKLV�VHFWLRQ�VWDUWV�ZLWK�D�GHILQLWLRQ�RI�QHWZRUN�PDQDJH�
PHQW��DV�FRQVLGHUHG�LQ�WKLV�WKHVLV�

Definition:�QHWZRUN�PDQDJHPHQW� LV�WKH�DFW�RI� LQLWLDOL]LQJ��PRQLWRULQJ�DQG
PRGLI\LQJ�WKH�RSHUDWLRQ�RI�WKH�SULPDU\�QHWZRUN�IXQFWLRQV�

3ULPDU\�QHWZRUN�IXQFWLRQV�DUH�WKRVH�IXQFWLRQV�WKDW�GLUHFWO\�VXSSRUW�WKH�XVHU
UHTXLUHPHQWV��7KH\�DOORZ�IRU�H[DPSOH�XVHUV�WR�DFFHVV�WKH�QHWZRUN�DQG�WKH\
WDNH�FDUH�RI�WKH�H[FKDQJH�RI�XVHU�GDWD��'XULQJ�WKH�GHVLJQ�SKDVH��WKH�SULPDU\

architectural concepts architectural rules

architectural models

)LJXUH������(OHPHQWV�RI�DQ�DUFKLWHFWXUH
�



,QWURGXFWLRQ
IXQFWLRQV�ZLOO�EH�LPSOHPHQWHG�DQG�UHDOL]HG�E\�WKH�GHVLJQHU��+RZ�WKLV�LV�GRQH�
GHSHQGV�DPRQJ�RWKHUV�XSRQ�WKH�VNLOOV�DQG�H[SHULHQFHV�RI�WKH�GHVLJQHU�

0DQDJHPHQW�LV�QHHGHG�WR�EULQJ�DQG�NHHS�LQWR�RSHUDWLRQ�WKH�QHWZRUN�V\VWHPV
WKDW�SHUIRUP�WKH�SULPDU\�IXQFWLRQV�

7KLV�LPSOLHV�WKDW�PDQDJHPHQW�VKRXOG�ILUVW�LQLWLDOL]H�WKH�YDULRXV�QHWZRUN�V\V�
WHPV��FRQILJXUDWLRQ�PDQDJHPHQW���,I�QR�HUURUV�DUH�PDGH��WKH�QHWZRUN�FRPHV
LQWR�VHUYLFH�DQG�WKH�RSHUDWLRQDO�SKDVH�VWDUWV��'XULQJ�WKLV�SKDVH��PDQDJHPHQW
PRQLWRUV�WKH�YDULRXV�QHWZRUN�V\VWHPV�WR�FKHFN�LI�QR�HUURUV�RFFXU��,Q�FDVH�RI
IDLOXUHV��PDOIXQFWLRQLQJ�V\VWHPV�ZLOO�EH�LGHQWLILHG��LVRODWHG�DQG�UHSDLUHG��IDXOW
PDQDJHPHQW���,I�V\VWHPV�FDQ�QRW�EH�UHSDLUHG��WKH\�ZLOO�EH�UHSODFHG�E\�QHZ�V\V�
WHPV��ZKLFK�PXVW�EH�LQLWLDOL]HG�WRR��1HZ�V\VWHPV�PD\�DOVR�EH�DGGHG�WR�DOORZ
WKH�FRQQHFWLRQ�RI�QHZ�XVHUV��WR�LQFUHDVH�SHUIRUPDQFH�RU�WR�DGG�QHZ�IXQFWLRQ�
DOLW\��$GGLWLRQ�RI�QHZ�V\VWHPV�XVXDOO\�LPSOLHV�UHFRQILJXUDWLRQ��0RQLWRULQJ�WKH
QHWZRUN�LV�DOVR�XVHIXO�WR�GHWHFW�FKDQJHV�LQ�WKH�WUDIILF�IORZ��2QFH�VXFK�FKDQJHV
DUH�GHWHFWHG��QHWZRUN�SDUDPHWHUV�PD\�EH�PRGLILHG�WR�RSWLPL]H�WKH�QHWZRUN·V
SHUIRUPDQFH��SHUIRUPDQFH�PDQDJHPHQW��

7R�DOORZ�PDQDJHPHQW�DFWLRQV�WR�EH�SHUIRUPHG�GXULQJ�WKH�RSHUDWLRQDO�SKDVH�
WKH�GHVLJQHU�VKRXOG�GHILQH�D�QXPEHU�RI�PDQDJHPHQW�IXQFWLRQV��7KHVH�IXQF�
WLRQV�VKRXOG�EH�DGGHG�WR�WKH�GHVLJQ�DQG�LPSOHPHQWHG�DQG�UHDOL]HG�WRJHWKHU
ZLWK�WKH�SULPDU\�IXQFWLRQV�

$Q�LPSRUWDQW�LGHD�RI�WKLV�WKHVLV�LV�WKDW�QR�SULQFLSDO�GLIIHUHQFH�H[LVWV�EHWZHHQ
WKH�GHVLJQ�RI�SULPDU\�DQG�WKH�GHVLJQ�RI�PDQDJHPHQW�IXQFWLRQV��,Q�SDUW�,,�WKLV
LGHD�ZLOO�EH�HODERUDWHG�DQG�LW�ZLOO�EH�GHPRQVWUDWHG�WKDW�ERWK�NLQGV�RI�IXQFWLRQV
FDQ�LQ�IDFW�EH�LQFOXGHG�LQ�D�VLQJOH�DUFKLWHFWXUH�

����:K\�LV�PDQDJHPHQW�QHHGHG

,W�LV�LQWHUHVWLQJ�WR�VHH�WKDW�WKH�OLWHUDWXUH�XVXDOO\�IRFXVHV�RQ�¶ZKDW�PDQDJHPHQW
IXQFWLRQV�FDQ�EH�LGHQWLILHG·�DQG�WKDW�OLWWOH�KDV�EHHQ�SXEOLVKHG�ZLWK�UHVSHFW�WR
WKH�TXHVWLRQ�¶ZK\�PDQDJHPHQW�IXQFWLRQV�PXVW�EH�SHUIRUPHG·��7KLV�VHFWLRQ
GLVFXVVHV�WKLV�ODVW�TXHVWLRQ�DQG�LGHQWLILHV�UHDVRQV�ZK\�QHWZRUN�PDQDJHPHQW
LV�QHHGHG��,W�UHLQIRUFHV�WKH�YLHZ�WKDW�PDQDJHPHQW�VKRXOG�QRW�EH�FRQVLGHUHG�DV
D�VHW�RI�IXQFWLRQV�WKDW�FDQ�LPPHGLDWHO\�EH�GHULYHG�IURP�WKH�XVHU�UHTXLUHPHQWV��

&RVW�UHGXFWLRQ

8VHUV�REYLRXVO\�ZDQW�WKH�EHVW�SRVVLEOH�QHWZRUN�DW�WKH�ORZHVW�SRVVLEOH�SULFH��$
ZD\�WR�VDWLVI\�WKLV�UHTXLUHPHQW��LV�WR�VSUHDG�WKH�FRVWV�RI�WKH�GHVLJQ�RYHU�D�ODUJH
QXPEHU�RI�XVHUV��7KLV�LPSOLHV�WKDW�WKH�GHVLJQ�VKRXOG�QRW�EH�WDLORUHG�WR�WKH�VSH�
FLILF�UHTXLUHPHQWV�RI�D�VLQJOH�XVHU�JURXS��EXW�EH�JHQHUDO�HQRXJK�WR�DFFRPPR�
GDWH�WKH�UHTXLUHPHQWV�RI�PDQ\�SRWHQWLDO�XVHUV��)LJXUH�������7KH�GHVLJQ�VKRXOG
WKXV�EH�D�PXOWL�SXUSRVH�GHVLJQ��ZKLFK�PHDQV�WKDW�LW�VKRXOG�EH�SRVVLEOH�WR�XVH
PDVV�SURGXFWLRQ�WHFKQLTXHV�
�



:K\�PDQDJHPHQW
$�ZD\�IRU�WKH�GHVLJQHU�WR�GHDO�ZLWK�WKH�UHTXLUHPHQWV�RI�PXOWLSOH�JURXSV�RI
XVHUV��LV�WR�DEVWUDFW�IURP�WKH�GLIIHUHQFHV�LQ�WKHVH�UHTXLUHPHQWV�DQG�SDUDPH�
WHUL]H�WKH�GHVLJQ��7R�DOORZ�WKH�QHWZRUN�WR�EHFRPH�RSHUDWLRQDO��WKH�SDUDPHWHUV
PXVW�EH�LQLWLDOL]HG�WR�VRPH�XVHU�VSHFLILF�YDOXH��7KLV�LQLWLDOL]DWLRQ�LV�WKH�UHVSRQ�
VLELOLW\�RI�PDQDJHPHQW�

Example: �6RPH�XVHUV�ZDQW�WR�KDYH�D�QHWZRUN�WKDW�VSDQV�WKH�HQWLUH
ZRUOG��ZKLOH�RWKHUV�ZDQW�D�QHWZRUN�WKDW�FRYHUV�D�ORFDO�DUHD��$VVXPH
WKDW�DOO�XVHUV�ZDQW�WKHLU�QHWZRUNV�WR�EH�RI�WKH�SDFNHW�VZLWFKHG�W\SH�
DQG�UHTXLUH�WKDW�HYHU\�SDFNHW�ZLOO�EH�GHOLYHUHG��7R�PHHW�WKLV�UHTXLUH�
PHQW��WKH�GHVLJQHU�PD\�GHFLGH�WKDW�DIWHU�WKH�UHFHSWLRQ�RI�D�SDFNHW
WKH�UHFHLYHU�VKRXOG�LVVXH�DQ�DFNQRZOHGJHPHQW�WR�LQIRUP�WKH�VHQGHU�
,I�WKH�VHQGHU�GRHV�QRW�UHFHLYH�WKH�DFNQRZOHGJHPHQW�LQ�WLPH��LW�ZLOO
DVVXPH�WKDW�WKH�SDFNHW��RU�WKH�DFNQRZOHGJHPHQW��JRW�ORVW�DQG�WKH
SDFNHW�ZLOO�EH�UHWUDQVPLWWHG��7KH�WLPH�WKH�VHQGHU�LV�SUHSDUHG�WR�ZDLW
IRU�WKH�DFNQRZOHGJHPHQW��VKRXOG�EH�PRUH�WKDQ�WKH�URXQG�WULS�GHOD\�
7KLV�GHOD\�LV�PXFK�KLJKHU�LQ�D�ZRUOG�ZLGH�QHWZRUN�WKDQ�LQ�D�ORFDO
DUHD� QHWZRUN�� 7R� SURGXFH� D� PXOWL� SXUSRVH� GHVLJQ�� WKH� GHVLJQHU
VKRXOG� DEVWUDFW� IURP� WKLV� GLIIHUHQFH� DQG� LQFOXGH� D� PDQDJHPHQW
IXQFWLRQ��7KLV�IXQFWLRQ�VKRXOG�DUUDQJH�WKDW�D�VSHFLDO�WLPH�RXW�SDUDP�
HWHU�LV�VHW�WR�D�KLJK�YDOXH�LQ�FDVH�RI�WKH�ZRUOG�ZLGH�QHWZRUN�DQG�D�ORZ
YDOXH�LQ�FDVH�RI�WKH�ORFDO�DUHD�QHWZRUN�

/DFN�RI�H[SHULHQFH

7KHUH�DUH�UDSLG�GHYHORSPHQWV�LQ�WKH�DUHD�RI�QHWZRUNV��,Q�D�VKRUW�SHULRG�RI�WLPH
ERWK�WKH�FDSDELOLWLHV�RI�QHWZRUNV�DV�ZHOO�DV�WKHLU�XVH�KDYH�LQFUHDVHG�FRQVLGHU�
DEO\��$V�D�UHVXOW�WKH�GHVLJQHU�ZLOO�EH�IDFHG�ZLWK�D�QXPEHU�RI�SUREOHPV��%HFDXVH
WKH�GHVLJQHU·V�H[SHULHQFH�LV�OLPLWHG��LW�LV�XQUHDOLVWLF�WR�H[SHFW�WKDW�LW�ZLOO�DOZD\V
EH�SRVVLEOH�WR�ILQG�JRRG�VROXWLRQV�IRU�HDFK�DQG�HYHU\�SUREOHP�GXULQJ�WKH�GHVLJQ
SKDVH��)RU�VRPH�SUREOHPV�LW�PD\�WKHUHIRUH�EH�D�JRRG�LGHD�WR�SRVWSRQH�WKH
VHDUFK�IRU�VROXWLRQV�XQWLO�WKH�RSHUDWLRQDO�SKDVH�KDV�VWDUWHG��VROYLQJ�VXFK
SUREOHPV�ZLOO�WKDQ�EH�WKH�UHVSRQVLELOLW\�RI�PDQDJHPHQW��7KH�DGYDQWDJH�RI�WKLV
DSSURDFK�LV�WKDW�LW�PD\�EH�H[SHFWHG�WKDW�GXULQJ�WKH�RSHUDWLRQDO�SKDVH�DGGL�
WLRQDO�H[SHULHQFH�ZLOO�EH�REWDLQHG��ZKLFK�KHOSV�WR�VROYH�WKHVH�SUREOHPV�

)LJXUH������'HVLJQ�VKRXOG�QRW�EH�FXVWRPL]HG��EXW�JHQHUDO�SXUSRVH

requirements of
one single user

Dedicated design

requirements of
potential user 1

requirements of
potential user n.....

Multi purpose design
�



,QWURGXFWLRQ
Example: &RQJHVWLRQ�FRQWURO�LV�D�SUREOHP�WKDW�KDV�QRW�\HW�EHHQ�VROYHG
LQ�D�JHQHUDO�ZD\��7KLV�LV�GXH�WR�WKH�IDFW�WKDW�WKHUH�DUH�PDQ\�GLIIHUHQW
FDXVHV� IRU�FRQJHVWLRQ��HDFK�FDXVH� UHTXLULQJ� LWV�RZQ�PHDVXUHV�� ,Q
WKLV�H[DPSOH�WKUHH�SRVVLEOH�FDXVHV�ZLOO�EH�GLVFXVVHG��LQFOXGLQJ�WKH
PHDVXUHV�WKDW�PXVW�EH�WDNHQ�WR�VROYH�HDFK�RI�WKHP��)LJXUH������

➀ ,Q�D�79�VKRZ�WKH�YLHZHUV�DUH�LQYLWHG�WR�FDOO�WKH�VWXGLR��7KLV�PD\
UHVXOW� LQ� DQ� RYHUORDG� RI� WKH� WHOHSKRQH� QHWZRUN�� LQ� ZKLFK� FDVH
PHDVXUHV� PXVW� EH� WDNHQ� E\� PDQDJHPHQW�� $� VWUDWHJ\� WR� IROORZ
FRXOG�EH�WR�UHVWULFW�WKH�QXPEHU�RI�FDOO�DWWHPSWV�WR�WKH�VWXGLR��7KLV
FRXOG�EH�LPSOHPHQWHG�E\�WHOOLQJ�DOO�VZLWFKHV�WR�DFFHSW�RQO\�D�VPDOO
QXPEHU�RI�FDOO�DWWHPSWV�ZKLFK�KDYH�WKH�VWXGLR�DV�GHVWLQDWLRQ��7KLV
PHDVXUH�UHGXFHV�WKH�DPRXQW�RI�SURVSHFWOHVV�VLJQDOOLQJ�LQIRUPD�
WLRQ�DQG�DOORZV�FDOO�DWWHPSWV�WR�RWKHU�GHVWLQDWLRQV�WR�SURFHHG�

➁ $VVXPH�D�WUDIILF�MDP�GHYHORSV�DIWHU�DQ�DFFLGHQW�KDV�RFFXUUHG�RQ
WKH�KLJKZD\��,Q�VXFK�FDVH�LW�LV�OLNHO\�WKDW�PDQ\�FDU�GULYHUV�GHFLGH
WR�XVH�WKHLU�PRELOH�WHOHSKRQHV�WR�FDOO�WKHLU�KRPHV��7KH�SURFHVVLQJ
RI�DOO�VLPXOWDQHRXV�FDOO�DWWHPSWV�PD\�RYHUORDG�WKH�QHWZRUN·V�VLJ�
QDOOLQJ� V\VWHP�� ZLWKRXW� VSHFLDO�PHDVXUHV� WKH� VZLWFK�ZKHUH� WKH
PRELOH�FDOOV�HQWHU�WKH�QHWZRUN�PD\�WU\�WR�SURFHVV�DOO�FDOO�DWWHPSWV
DQG��DV�D�UHVXOW��QRQH�RI�WKHP�PD\�VXFFHHG��7KLV�LV�XQGHVLUDEOH��LW
ZRXOG�EH�EHWWHU�WR�WHOO�WKH�VZLWFK�WR�DFFHSW�RQO\�D�OLPLWHG�QXPEHU
RI�FDOO�DWWHPSWV��$V�RSSRVHG�WR�WKH�SUHYLRXV�FDVH��FDOO�DWWHPSWV�ZLOO
EH�UHIXVHG�LUUHVSHFWLYH�RI�WKHLU�GHVWLQDWLRQV�DQG�D�VLQJOH�RU�RQO\�D
VPDOO�QXPEHU�RI�VZLWFKHV�ZLOO�EH�DIIHFWHG�

➂ 7KHUH�LV�FDUQLYDO�LQ�5LR��0DQ\�SHRSOH�VWD\�LQ�WKH�FLW\�DQG�WKH�WHOH�
SKRQH�QHWZRUN�LV�KHDYLO\�ORDGHG��7R�SUHYHQW�WKH�5LR�DUHD�IURP�JHW�
WLQJ�RYHUORDGHG��FDOOV�EHWZHHQ�RWKHU�FLWLHV�ZKLFK�DUH�XVXDOO\�URXW�
HG�WKURXJK�5LR��ZLOO�QRZ�EH�UHURXWHG�DURXQG�5LR�

7KHVH�H[DPSOHV�VKRZHG�WKDW�LW�PD\�QRW�DOZD\V�EH�SRVVLEOH�WR�DQWLFLSDWH�DOO
SUREOHPV�GXULQJ�WKH�GHVLJQ�SKDVH��6RPH�RI�WKH�SUREOHPV�VKRXOG�WKHUHIRUH�EH
VROYHG�GXULQJ�WKH�RSHUDWLRQDO�SKDVH�E\�PDQDJHPHQW��)RU�WKLV�SXUSRVH�WKH
GHVLJQHU�VKRXOG�LQFOXGH�VRPH�JHQHUDO�VXSSRUW�IXQFWLRQV�WKDW�DOORZ�D�PDQDJHU
WR�PRQLWRU�ZKDW�LV�JRLQJ�RQ�LQ�WKH�QHWZRUN��WR�VHW�DODUPV��WR�PRGLI\�LQIRUPD�
WLRQ�LQ�UHPRWH�V\VWHPV�HWF�

)LJXUH������7KUHH�H[DPSOHV�RI�FRQJHVWLRQ

problem
area

problem
area

problem
area

1 2 3
�



:K\�PDQDJHPHQW
)DXOW�KDQGOLQJ

'XULQJ�D�QHWZRUN·V�RSHUDWLRQDO�SKDVH�IDLOXUHV�FDQ�RFFXU�VXGGHQO\��)DLOXUHV
DUH�VLWXDWLRQV�LQ�ZKLFK�QHWZRUN�FRPSRQHQWV��RU�V\VWHPV��GR�QRW�EHKDYH�LQ�WKH
ZD\�WKDW�KDV�EHHQ�VSHFLILHG��$V�D�UHVXOW�RI�IDLOXUHV��QHWZRUNV�PD\�QR�ORQJHU
SURYLGH�WKH�UHTXLUHG�VHUYLFH�DQG�LW�PD\�HYHQ�FRPH�WR�D�FRPSOHWH�EUHDNGRZQ�
7KH�RFFXUUHQFH�RI�IDLOXUHV�FDQ�EH�GXH�WR�DJHLQJ�DQG�GHFD\�RI�QHWZRUN�FRPSR�
QHQWV��KDUGZDUH���DV�ZHOO�DV�WR�KXPDQ�HUURUV��H�J��D�GUDJOLQH�WKDW�DFFLGHQWDOO\
EUHDNV�D�FDEOH���7KH�SUREDELOLW\�WKDW�IDLOXUHV�RFFXU��GHSHQGV�RQ�WKH�
� TXDOLW\�RI�WKH�QHWZRUN�FRPSRQHQWV��)RU�D�JLYHQ�SULFH��FRPSRQHQWV�IURP�FHU�
WDLQ�PDQXIDFWXUHUV�ZLOO�KDYH� ORZHU� IDLOXUH�SUREDELOLWLHV� WKDQ�FRPSRQHQWV
IURP�RWKHU�PDQXIDFWXUHUV��6WLOO�QR�PDQXIDFWXUHU�ZLOO�EH�DEOH�WR�EXLOW�QHW�
ZRUN�FRPSRQHQWV�WKDW�ZLOO�QHYHU�IDLO��1R�PDQXIDFWXUHU�ZLOO�WKHUHIRUH�EH�DEOH
WR�FRPSOHWHO\�VDWLVI\�DOO�XVHU�UHTXLUHPHQWV�

� ZD\�RI�ZRUNLQJ��,Q�PDQ\�FDVHV�KXPDQ�HUURUV�DUH�WKH�UHVXOW�RI�XQIDPLOLDULW\
ZLWK�ORFDO�FLUFXPVWDQFHV�RU�QRW�IROORZLQJ�WKH�UXOHV��$OWKRXJK�PDQ\�QHWZRUN
IDLOXUHV�PD\�EH�FDXVHG�E\�KXPDQ�HUURUV��LQYHVWLJDWLQJ�WKH�RULJLQV�RI�WKHVH
HUURUV�LV�RXWVLGH�WKH�VFRSH�RI�WKLV�WKHVLV�

6LQFH�LW�LV�QRW�SRVVLEOH�WR�SUHYHQW�DOO�IDLOXUHV�DQG�VLQFH�IDLOXUHV�FDQ�KDYH�VHYHUH
FRQVHTXHQFHV��WKH�RSHUDWLRQ�RI�D�QHWZRUN�VKRXOG�EH�FRQWUROOHG�GXULQJ�WKH
RSHUDWLRQDO�SKDVH�E\�PDQDJHPHQW��6XFK�FRQWUROOLQJ�LQYROYHV�WKH�SUHGLFWLRQ�RI
SRWHQWLDO�IDLOXUHV��WKH�GHWHFWLRQ�RI�H[LVWLQJ�IDLOXUHV��WKH�UHGXFWLRQ�RI�WKH�HIIHFWV
RI�IDLOXUHV�DQG�RII�FRXUVH�WKHLU�UHSDLU�
7R�SUHGLFW�DQG�GHWHFW�IDLOXUHV��PDQDJHUV�VKRXOG�EH�DEOH�WR�
� PRQLWRU�WKH�FXUUHQW�EHKDYLRXU�RI�WKH�QHWZRUN�FRPSRQHQWV�
� FRPSDUH�WKH�FXUUHQW�EHKDYLRXU�ZLWK�SUHYLRXV�DQG���RU�H[SHFWHG�EHKDYLRXU�
� VLJQDO�H[FHSWLRQDO�EHKDYLRXU�
7R�UHGXFH�WKH�HIIHFWV�RI�IDLOXUHV�DQG�WR�DOORZ�UHSDUDWLRQ��PDQDJHPHQW�PXVW
KDYH�WKH�PHDQV�WR�FKDQJH�WKH�VWDWH�RI�WKH�QHWZRUN��7KLV�PD\�EH�DFFRPSOLVKHG
E\�FKDQJLQJ�QHWZRUN�SDUDPHWHUV��VXFK�DV�WKH�HQWULHV�RI�D�IRUZDUGLQJ�WDEOH�

)OH[LELOLW\

1HWZRUN�GHVLJQV�DUH�FRPPRQO\�GHVFULEHG�DV�WRS�GRZQ�SURFHVVHV��&KDUDFWHU�
LVWLF�IRU�VXFK�SURFHVVHV�LV�WKH�LPSRUWDQW�UROH�RI�XVHU�UHTXLUHPHQWV��WKH�GHVLJQ
XVXDOO\�VWDUWV�ZLWK�WKH�GHILQLWLRQ�RI�WKH�XVHU�UHTXLUHPHQWV�DQG�PDQ\�GHVLJQ
GHFLVLRQV�IROORZ�IURP�WKHVH�UHTXLUHPHQWV��7KH�RXWFRPH�RI�WKH�GHVLJQ�SURFHVV
�WKH�QHWZRUN��LV�WKXV�SULPDULO\�GHWHUPLQHG�E\�WKH�XVHU�UHTXLUHPHQWV��)LJXUH
�����

)LJXUH������6LPSOLILHG�WRS�GRZQ�GHVLJQ�SURFHVV

User

input to the design

Real network

result of the design

Operational phase
time

Design phase

Requirements
�



,QWURGXFWLRQ
7KH�GDQJHU�RI�ORRNLQJ�DW�WKH�GHVLJQ�SURFHVV�LQ�WKLV�ZD\��LV�WKDW�RQH�PD\�QHJOHFW
WKH�G\QDPLF�QDWXUH�RI�WKH�XVHU�UHTXLUHPHQWV�DQG�FRQVLGHU�WKHVH�UHTXLUHPHQWV
DV�VWDWLF�HQWLWLHV��,Q�UHDOLW\�XVHU�UHTXLUHPHQWV�FKDQJH�LQ�WLPH�DQG�VKRXOG
WKHUHIRUH�QRW�EH�FRQVLGHUHG�DV�VWDWLF�HQWLWLHV��)LJXUH������

Example: 7KH�XVHU�UHTXLUHPHQWV�PD\�LQLWLDOO\�GHVFULEH�WKDW�WKHUH�DUH
RQO\�D�OLPLWHG�QXPEHU�RI�XVHUV�ZKR�ZDQW�WR�EH�FRQQHFWHG�WR�WKH�QHW�
ZRUN��$IWHU�WKH�QHWZRUN�EHFRPHV�RSHUDWLRQDO��LW�PD\�EH�WKDW�RWKHUV
EHFRPH�LQWHUHVWHG�LQ�WKH�QHWZRUN�WRR��$V�D�UHVXOW��WKH�LQLWLDO�UHTXLUH�
PHQWV�ZLOO�EH�FKDQJHG�WR�DFFRPPRGDWH�WKH�FRQQHFWLRQ�RI�PRUH�XV�
HUV��$IWHU�VRPH�WLPH��LW�PD\�DOVR�EH�WKDW�WKH�XVHUV�UHTXLUH�IURP�WKH
QHWZRUN�QHZ�NLQG�RI�VHUYLFHV��WR�VXSSRUW�IRU�LQVWDQFH�PXOWL�PHGLD��
$JDLQ�WKH�XVHU�UHTXLUHPHQWV�ZLOO�EH�FKDQJHG�

,QVWHDG�RI�RUGHULQJ�D�QHZ�QHWZRUN�HDFK�WLPH�WKH�XVHU�UHTXLUHPHQWV�FKDQJH��LW
LV�EHWWHU�WR�EXLOW�VRPH�IOH[LELOLW\�LQWR�WKH�QHWZRUN��%HFDXVH�RI�WKLV�IOH[LELOLW\�WKH
QHWZRUN�PDQDJHU�ZLOO�EH�DEOH�WR�UHDFW�GXULQJ�WKH�RSHUDWLRQDO�SKDVH�XSRQ
FKDQJHV�LQ�WKH�XVHU�UHTXLUHPHQWV��7KH�GHVLJQHU�VKRXOG�DQWLFLSDWH�WKLV�QHHG
DQG�DGG�D�QXPEHU�RI�PDQDJHPHQW�IXQFWLRQV�WR�WKH�GHVLJQ��0DQDJHPHQW
LVVXHV�VKRXOG�DOUHDG\�EH�FRQVLGHUHG�GXULQJ�WKH�GHVLJQ�SKDVH�

����+RZ�LV�PDQDJHPHQW�SHUIRUPHG

:KLOH�GHVLJQLQJ�PDQDJHPHQW�IXQFWLRQV��WKH�GHVLJQHU�ZLOO�EH�FRQIURQWHG�ZLWK
D�QXPEHU�RI�GHVLJQ�TXHVWLRQV��7ZR�RI�WKHVH�TXHVWLRQV�DUH�SDUWLFXODUO\�LPSRU�
WDQW�EHFDXVH�WKH\�DIIHFW�WKH�GHVLJQ�SURFHVV�WR�D�FRQVLGHUDEOH�H[WHQW��7KHVH
TXHVWLRQV�DUH�
� :LOO�PDQDJHPHQW� IXQFWLRQV� EH� SHUIRUPHG� E\� KXPDQ� EHLQJV�� RU� ZLOO� WKH\
FRPSOHWHO\�EH�SHUIRUPHG�E\�KDUG��DQG�VRIWZDUH�PRGXOHV"

� 6KRXOG�PDQDJHPHQW�IXQFWLRQDOLW\�EH�GLVWULEXWHG�RYHU�WKH�HQWLUH�QHWZRUN��RU
VKRXOG�LW�EH�FRQFHQWUDWHG�DV�IDU�DV�SRVVLEOH"

%RWK�TXHVWLRQV�ZLOO�EH�GLVFXVVHG�LQ�WKH�IROORZLQJ�WZR�VXEVHFWLRQV�

������([SOLFLW�DQG�LPSOLFLW�PDQDJHPHQW

7R�GHQRWH�WKH�FDVH�LQ�ZKLFK�KXPDQ�EHLQJV�DUH�UHVSRQVLEOH�IRU�WKH�LQLWLDWLRQ�RI
PDQDJHPHQW�RSHUDWLRQV��WKH�WHUP�¶H[SOLFLW�PDQDJHPHQW·�ZLOO�EH�XVHG��:LWK�WKLV
IRUP�RI�PDQDJHPHQW��WKH�GHFLVLRQ�WR�LQLWLDWH�PDQDJHPHQW�IXQFWLRQV�ZLOO
H[SOLFLWO\�EH�WDNHQ�E\��KXPDQ��RSHUDWRUV�GXULQJ�WKH�RSHUDWLRQDO�SKDVH�

)LJXUH������&KDQJLQJ�XVHU�UHTXLUHPHQWV

Initial User
Real networkRequirements

New User
Requirements

Operational phase timeDesign phase

New User
Requirements
�



+RZ�LV�PDQDJHPHQW�SHUIRUPHG
,W�VKRXOG�EH�QRWHG�WKDW�HYHQ�WKLV�IRUP�RI�PDQDJHPHQW�UHTXLUHV�WKH�LQFOXVLRQ
RI�D�QXPEHU�RI�PDQDJHPHQW�IXQFWLRQV�GXULQJ�WKH�GHVLJQ��7KH�SXUSRVH�RI�WKHVH
IXQFWLRQV�LV�WR�VXSSRUW�WKH�RSHUDWRU�ZKLOH�SHUIRUPLQJ�KLV�WDVN��VHH�H[DPSOH
EHORZ��

7KH�RSSRVLWH�RI�H[SOLFLW�PDQDJHPHQW�ZLOO�EH�FDOOHG�¶LPSOLFLW�PDQDJHPHQW·��:LWK
WKLV�IRUP�RI�PDQDJHPHQW��DOO�PDQDJHPHQW�IXQFWLRQV�ZLOO�EH�SHUIRUPHG�E\
KDUG��DQG�VRIWZDUH�PRGXOHV��RSHUDWRU�LQWHUYHQWLRQ�LV�WKHUHIRUH�QRW�QHHGHG�

Example: 2Q�SDJH���RI�WKLV�WKHVLV�WKH�XVH�RI�D�WLPH�RXW�SDUDPHWHU�LQ
D� UHWUDQVPLVVLRQ� PHFKDQLVP� ZDV� H[SODLQHG�� 'XULQJ� WKH� GHVLJQ
SKDVH��WKH�GHVLJQHU�VKRXOG�GHFLGH�ZKHWKHU�WKLV�SDUDPHWHU�ZLOO�EH�VHW
E\�D�KXPDQ�EHLQJ��H[SOLFLW�PDQDJHPHQW���RU�E\�VRPH�KDUG��RU�VRIW�
ZDUH�PRGXOH��LPSOLFLW�PDQDJHPHQW��
,Q�FDVH�WKH�SDUDPHWHU�ZLOO�EH�VHW�E\�D�KXPDQ�EHLQJ�� WKH�GHVLJQHU
VKRXOG�LQFOXGH�IRU�H[DPSOH�XVHU�LQWHUIDFH�IXQFWLRQV�WKDW�DOORZ�WKH
KXPDQ�RSHUDWRU�WR�DFFHVV�WKLV�SDUDPHWHU��6XFK�XVHU�LQWHUIDFH�IXQF�
WLRQV�PD\�UHTXLUH�WKH�LQWURGXFWLRQ�RI�D�NH\ERDUG�DQG�D�GLVSOD\�
,Q�FDVH�RI�LPSOLFLW�PDQDJHPHQW��WKH�GHVLJQHU�VKRXOG�LQFOXGH�VRPH
NLQG�RI�IXQFWLRQ�WKDW�DXWRPDWLFDOO\�GHWHUPLQHV�WKH�SDUDPHWHU·V�YDO�
XH��7KLV�IXQFWLRQ�PD\�IRU�H[DPSOH�PHDVXUH�WKH�DYHUDJH�WUDQVIHU�GH�
OD\�DQG�XVH�WKH�UHVXOW�WR�FDOFXODWH�WKH�EHVW�YDOXH�IRU�WKH�WLPH�RXW�SD�
UDPHWHU�

$Q�DGYDQWDJH�RI�H[SOLFLW�PDQDJHPHQW�LV�WKDW�LW�LV�QRW�QHFHVVDU\�WR�HODERUDWH�DOO
PDQDJHPHQW�IXQFWLRQV�GXULQJ�WKH�GHVLJQ�SKDVH��7KLV�LV�SDUWLFXODUO\�WUXH�IRU
WKH�IXQFWLRQV�WKDW�GHWHUPLQH�DW�ZKLFK�PRPHQW�D�SDUWLFXODU�PDQDJHPHQW�RSHU�
DWLRQ�VKRXOG�EH�LQLWLDWHG�DQG�ZKLFK�YDOXHV�VKRXOG�EH�VHOHFWHG�WR�DFKLHYH�D�VSH�
FLILF�JRDO��VXFK�IXQFWLRQV�PD\�EH�FRQVLGHUHG�DV�WKH�PDQDJHPHQW�¶LQWHOOLJHQFH·
RU�WKH�PDQDJHPHQW�¶GHFLVLRQ�SURFHVV·��
$V�D�UHVXOW�RI�WKLV��WKH�GHVLJQ�SURFHVV�ZLOO�EH�OHVV�FRPSOLFDWHG�DQG�UHTXLUHV�OHVV
WLPH�DV�ZRXOG�EH�WKH�FDVH�ZLWK�LPSOLFLW�PDQDJHPHQW��([SOLFLW�PDQDJHPHQW�LV
SDUWLFXODUO\�XVHIXO�IRU�VROYLQJ�WKH�XQH[SHFWHG�SUREOHPV�WKDW�VKRZ�XS�GXULQJ
WKH�RSHUDWLRQDO�SKDVH�DQG�UHTXLUH�WKH�LQYHQWLRQ�RI�QRYHO�VROXWLRQV��H[SOLFLW
PDQDJHPHQW�LV�WKXV�ZHOO�VXLWHG�ZKHQ�LW�FRPHV�WR�IDXOW�PDQDJHPHQW�

6LQFH�H[SOLFLW�PDQDJHPHQW�ZLOO�EH�SHUIRUPHG�E\�KXPDQ�EHLQJV��UHVSRQVH�WLPH
PD\�EH�SRRU�LI�FRPSDUHG�WR�LPSOLFLW�PDQDJHPHQW��2WKHU�GLVDGYDQWDJHV�RI
H[SOLFLW�PDQDJHPHQW�DUH�LWV�OLPLWHG�FDSDFLW\�DQG�WKH�SRWHQWLDO�KLJK�QXPEHU�RI
HUURUV�

,I�ZH�FRPSDUH�WKH�FRVWV�DVVRFLDWHG�ZLWK�ERWK�IRUPV�RI�PDQDJHPHQW��ZH�FDQ
FRQFOXGH�WKDW�LQ�FDVH�RI�H[SOLFLW�PDQDJHPHQW�WKH�PDQDJHPHQW�IXQFWLRQV�WKDW
DUH�HODERUDWHG�GXULQJ�WKH�GHVLJQ�SKDVH�ZLOO�EH�OHVV�FRPSOH[�DQG�WKHUHIRUH�OHVV
H[SHQVLYH��2Q�WKH�RWKHU�KDQG��H[SOLFLW�PDQDJHPHQW�UHTXLUHV�KXPDQ�LQWHUYHQ�
WLRQ�GXULQJ�WKH�RSHUDWLRQDO�SKDVH��WKXV�H[SOLFLW�PDQDJHPHQW�ZLOO�EH�PRUH
H[SHQVLYH�GXULQJ�WKH�RSHUDWLRQDO�SKDVH�
�



,QWURGXFWLRQ
,W�VKRXOG�EH�QRWHG�WKDW�WKH�GLVWLQFWLRQ�EHWZHHQ�ERWK�W\SHV�RI�PDQDJHPHQW�LV
SULPDULO\�D�PDWWHU�RI�UHDOL]DWLRQ��LQ�SULQFLSOH�LW�LV�SRVVLEOH�WR�SHUIRUP�WKH�VDPH
NLQG�RI�IXQFWLRQV�ZLWK�ERWK�W\SHV�RI�PDQDJHPHQW��:LWK�WKH�DGYHQW�RI�$UWLILFLDO
,QWHOOLJHQFH��$,��DQG�H[SHUW�V\VWHPV��WKH�GLVWLQFWLRQ�EHWZHHQ�ERWK�W\SHV�GLPLQ�
LVKHV��5HDO�ZRUOG�H[DPSOHV�XVXDOO\�VKRZ�D�FRPELQDWLRQ�RI�ERWK�IRUPV��VRPH
PDQDJHPHQW�SUREOHPV�DUH�VROYHG�YLD�LPSOLFLW��ZKLOH�RWKHUV�UHTXLUH�WKH�XVH�RI
H[SOLFLW�PDQDJHPHQW�

������&HQWUDOL]HG�DQG�GLVWULEXWHG�PDQDJHPHQW

,Q�WKLV�WKHVLV�WKH�WHUP�¶FHQWUDOL]HG�PDQDJHPHQW·�LV�XVHG�WR�GHQRWH�WKH�FDVH�LQ
ZKLFK�PDQDJHPHQW�GHFLVLRQV�ZLOO�EH�WDNHQ�IURP�D�OLPLWHG�QXPEHU�RI�FHQWUDO
ORFDWLRQV��7KH�PDQDJHPHQW�IXQFWLRQDOLW\�WKDW�WDNHV�WKHVH�GHFLVLRQV�LV�FDOOHG
WKH�PDQDJHU��LW�UHSUHVHQWV�ZKDW�FDQ�EH�FRQVLGHUHG�DV�WKH�PDQDJHPHQW�LQWHO�
OLJHQFH�DQG�LV�VRPHWLPHV�UHIHUUHG�WR�DV�WKH�PDQDJHPHQW�¶DSSOLFDWLRQ·�

7R�PDQDJH�WKH�RSHUDWLRQ�RI�WKH�SULPDU\�IXQFWLRQV��DJHQWV�VKRXOG�EH�DGGHG�WR
WKH�V\VWHPV�WKDW�SHUIRUP�SULPDU\�IXQFWLRQV��6XFK�DJHQWV�UHSUHVHQW�WKH�PDQ�
DJHPHQW�VXSSRUW�IXQFWLRQDOLW\�WKURXJK�ZKLFK�PDQDJHU�V��LQLWLDOL]H��PRQLWRU
DQG�PRGLI\�WKH�EHKDYLRXU�RI�WKH�SULPDU\�IXQFWLRQV��$V�FRPSDUHG�WR�PDQDJHUV�
DJHQWV�DUH�XVXDOO\�VLPSOH�

:LWK�FHQWUDOL]HG�PDQDJHPHQW��D�ODUJH�QXPEHU�RI�PDQDJHG�V\VWHPV�FDQ�EH
FRQWUROOHG�E\�D�VLQJOH�PDQDJLQJ�V\VWHP��)LJXUH�������7R�DOORZ�PDQDJHUV�WR
FRPPXQLFDWH�ZLWK�WKHLU�DJHQWV��D�PDQDJHPHQW�LQIRUPDWLRQ�SURWRFRO�LV�QHFHV�
VDU\��([DPSOHV�RI�VXFK�SURWRFROV�DUH�&0,3�DQG�6103��ERWK�ZLOO�EH�GLVFXVVHG
LQ�VXEVHTXHQW�FKDSWHUV��

manager

managing

primary

agent

managed systems

system

functions
primary

agent

functions
primary

agent

functions
primary

agent

functions
primary

agent

functions

)LJXUH������&HQWUDOL]HG�PDQDJHPHQW

management protocol
�



+RZ�LV�PDQDJHPHQW�SHUIRUPHG
Example: IRUZDUGLQJ�WDEOHV�DUH�XVHG�E\�WKH�SULPDU\�IXQFWLRQV�ZLWKLQ
WKH�PDQDJHG� V\VWHPV� WR� GHWHUPLQH� WKH� SDWK� WKDW� SDFNHWV� VKRXOG
WDNH�WR�UHDFK�WKHLU�GHVWLQDWLRQ��7KH�FRQWHQWV�RI�WKHVH�WDEOHV�PD\�EH
GHWHUPLQHG�E\�D�FHQWUDO�PDQDJHU��ZKR�FDOFXODWHV�QHZ�YDOXHV�SHULRG�
LFDOO\�RU�DIWHU�D�FKDQJH�LQ�QHWZRUN�WRSRORJ\��)RU�ODUJH�QHWZRUNV�VXFK
FDOFXODWLRQV�PD\�EH�H[SHQVLYH�LQ�WHUPV�RI�&38�WLPH�DQG�FRPSXWHU
PHPRU\��$IWHU�FUHDWLRQ�RI�QHZ�WDEOHV��WKH�PDQDJHU�GRZQ�ORDGV�WKHVH
WDEOHV�WR�WKH�YDULRXV�PDQDJHG�V\VWHPV��

7KH�WHUP�¶GLVWULEXWHG�PDQDJHPHQW·�ZLOO�EH�XVHG�LQ�WKLV�WKHVLV�DV�WKH�RSSRVLWH
RI�FHQWUDOL]HG�PDQDJHPHQW��:LWK�GLVWULEXWHG�PDQDJHPHQW�WKHUH�DUH�QR�FHQWUDO
V\VWHPV�IURP�ZKLFK�PDQDJHPHQW�GHFLVLRQV�DUH�WDNHQ��,QVWHDG��IXQFWLRQV�WKDW
WDNH�VXFK�GHFLVLRQV�ZLOO�EH�DGGHG�WR�WKH�V\VWHPV�WKDW�DOUHDG\�SHUIRUP�WKH�SUL�
PDU\�IXQFWLRQV��6XFK�DGGLWLRQ�ZLOO�XVXDOO\�EH�SHUIRUPHG�RQ�D�SURSRUWLRQDO
VFDOH��ZKLFK�PHDQV�WKDW�DOO�V\VWHPV�WKDW�SHUIRUP�WKH�VDPH�NLQG�RI�SULPDU\
IXQFWLRQV�JHW�HTXLYDOHQW�PDQDJHPHQW�IXQFWLRQV�

Example: ZLWK� WKH� DUULYDO� RI� SRZHUIXO� DQG� FKHDS� FRPSXWHU� FRPSR�
QHQWV��LW�KDV�EHFRPH�SRVVLEOH�IRU�QRUPDO�QHWZRUN�V\VWHPV�WR�FDOFX�
ODWH�WKHLU�RZQ�IRUZDUGLQJ�WDEOHV��$V�D�FRQVHTXHQFH�WKHUH�LV�QR�ORQJHU
D�QHHG�WR�ERWKHU�FHQWUDO�PDQDJHUV��PDQDJHPHQW�RI�IRUZDUGLQJ�WDEOHV
FDQ�EH�SHUIRUPHG�LQ�D�GLVWULEXWHG�IDVKLRQ�
7R�SHUIRUP�WKLV�WDVN��PDQDJHPHQW�LQIRUPDWLRQ�PXVW�EH�H[FKDQJHG
EHWZHHQ�WKH�YDULRXV�QHWZRUN�V\VWHPV��$�QXPEHU�RI�VWDQGDUGL]DWLRQ
RUJDQL]DWLRQV�KDYH�DOUHDG\�GHILQHG�VSHFLDO�URXWLQJ�SURWRFROV�IRU�WKLV
SXUSRVH��)LJXUH�����VKRZV�VRPH�RI�WKHVH�SURWRFROV�

&KDUDFWHULVWLF�IRU�GLVWULEXWHG�PDQDJHPHQW�LV�WKDW�HDFK�V\VWHP�WDNHV�LWV�RZQ
PDQDJHPHQW�GHFLVLRQV��%HFDXVH�RI�WKH�SRWHQWLDO�ODUJH�QXPEHU�RI�V\VWHPV��LW
ZLOO�YLUWXDOO\�EH�LPSRVVLEOH�WR�OHW�KXPDQ�EHLQJV�WDNH�WKHVH�GHFLVLRQV��'LVWULE�
XWHG�PDQDJHPHQW�PXVW�WKXV�EH�UHDOL]HG�LQ�DQ�LPSOLFLW�ZD\�

$�GLVDGYDQWDJH�RI�GLVWULEXWHG�PDQDJHPHQW�LV�WKDW�LW�ZLOO�EH�GLIILFXOW�WR�FKDQJH
DIWHU�WKH�RSHUDWLRQDO�SKDVH�KDV�VWDUWHG�WKH�IXQFWLRQDOLW\�WKDW�PDNHV�WKH�PDQ�

Number Title

ISO 9542 ES-IS routing exchange protocol for use in conjunction with ISO 8473

ISO 10589 IS-IS intra-domain routing exchange protocol for use in conjunction with ISO 8473

ISO 10747 IS-IS inter-domain routing exchange protocol for use in conjunction with ISO 8473

ISO 10030 ES-IS routing exchange protocol for use in conjunction with ISO 8878

RFC 1058 Routing Information Protocol (RIP)

RFC 1267 Border Gateway Protocol (BGP)

RFC 1583 Open Shortest Path First (OSPF)

)LJXUH������6RPH�LPSRUWDQW�URXWLQJ�SURWRFROV
�



,QWURGXFWLRQ
DJHPHQW�GHFLVLRQV��7KLV�LV�EHFDXVH�VXFK�FKDQJHV�UHTXLUH�WKH�PRGLILFDWLRQ�RI
D�ODUJH�QXPEHU�RI�QHWZRUN�V\VWHPV��ZKLFK�ZLOO�EH�H[SHQVLYH��,Q�FDVH�WKH
GHVLJQHU�KDV�OLWWOH�H[SHULHQFH�ZLWK�D�FHUWDLQ�PDQDJHPHQW�VROXWLRQ��LW�PD\
WKHUHIRUH�EH�EHWWHU�WR�XVH�WKH�FHQWUDOL]HG�PDQDJHPHQW�DSSURDFK�DQG�FRQFHQ�
WUDWH�WKH�PDQDJHPHQW�IXQFWLRQDOLW\�WKDW�PDNHV�WKH�GHFLVLRQV�ZLWKLQ�D�VLQJOH
V\VWHP��7KH�PRWLYDWLRQ�WR�XVH�FHQWUDOL]HG�PDQDJHPHQW�PD\�WKXV�EH�WKH�VDPH
DV�WKH�PRWLYDWLRQ�WR�LQWURGXFH�,QWHOOLJHQW�1HWZRUNV��,1��

$V�RSSRVHG�WR�GLVWULEXWHG�PDQDJHPHQW��FHQWUDOL]HG�PDQDJHPHQW�FDQ�EH�UHDO�
L]HG�LQ�DQ�LPSOLFLW�DV�ZHOO�DV�DQ�H[SOLFLW�ZD\��$�GLVDGYDQWDJH�RI�FHQWUDOL]HG
PDQDJHPHQW�LV�WKDW�WKH�HQWLUH�QHWZRUN�PD\�JHW�RXW�RI�FRQWURO�DIWHU�IDLOXUH�RI�D
VLQJOH�PDQDJHU��&RPSDUHG�WR�GLVWULEXWHG�PDQDJHPHQW��FHQWUDOL]HG�PDQDJH�
PHQW�PD\�DOVR�EH�OHVV�HIILFLHQW��LW�LV�OLNHO\�WKDW�PRUH�PDQDJHPHQW�LQIRUPDWLRQ
QHHGV�WR�EH�H[FKDQJHG�DQG�WKH�FHQWUDO�PDQDJHUV�PD\�EHFRPH�SHUIRUPDQFH
ERWWOHQHFNV�

:LWK�VRPH�PDQDJHPHQW�SUREOHPV��IRU�LQVWDQFH�LQ�FDVH�LQWHJULW\�RU�IDLUQHVV
FRPH�LQWR�SOD\��LW�PD\�EH�EHWWHU�WR�UHO\�XSRQ�FHQWUDOL]HG�PDQDJHPHQW��7KH
GHWHUPLQDWLRQ�RI�V\VWHP�SULRULWLHV�DQG�WRNHQ�KROGLQJ�WLPHV��IRU�H[DPSOH��FDQ
EH�EHWWHU�SHUIRUPHG�E\�DQ�LQGHSHQGHQW�V\VWHP�DQG�QRW�E\�WKH�V\VWHPV�WR
ZKLFK�WKH�GHFLVLRQV�DSSO\�

������&RQFOXGLQJ�UHPDUNV

,Q�WKLV�VHFWLRQ�WKH�IROORZLQJ�WZR�GHVLJQ�TXHVWLRQV�ZHUH�GLVFXVVHG�
� VKRXOG�PDQDJHPHQW�EH�SHUIRUPHG�LQ�DQ�LPSOLFLW��RU�DQ�H[SOLFLW�ZD\"
� VKRXOG�PDQDJHPHQW�IXQFWLRQDOLW\�EH�GLVWULEXWHG�RQ�D�SURSRUWLRQDO�VFDOH�RYHU
DOO�QHWZRUN�V\VWHPV��RU�VKRXOG�PRVW�PDQDJHPHQW�IXQFWLRQDOLW\�EH�FRQFHQ�
WUDWHG�ZLWKLQ�RQH�RU�PRUH�FHQWUDO�V\VWHPV"

%RWK�TXHVWLRQV�DUH�LPSRUWDQW��EXW�QRW�VSHFLILF�IRU�WKH�GHVLJQ�RI�PDQDJHPHQW�
LQ�SULQFLSOH�LW�LV�DOVR�SRVVLEOH�WR�UHDOL]H�SULPDU\�IXQFWLRQV�LQ�DQ�H[SOLFLW�ZD\�RU
WR�FRQFHQWUDWH�PDMRU�SDUWV�RI�WKH�SULPDU\�IXQFWLRQDOLW\�ZLWKLQ�D�VPDOO�QXPEHU
RI�FHQWUDO�V\VWHPV��7KH�IDFW�WKDW�IXQFWLRQV�DUH�SHUIRUPHG�LQ�DQ�H[SOLFLW�ZD\�RU
WKH�IDFW�WKDW�IXQFWLRQV�DUH�FRQFHQWUDWHG�ZLWKLQ�D�IHZ�QXPEHU�RI�V\VWHPV��GRHV
QRW�QHFHVVDULO\�LPSO\�WKDW�WKHVH�IXQFWLRQV�VKRXOG�EH�FRQVLGHUHG�DV�PDQDJH�
PHQW�IXQFWLRQV�

Example: $Q�H[DPSOH�RI�D�SULPDU\�IXQFWLRQ�LV�VZLWFKLQJ��,Q�WKH�HDUO\
GD\V�RI�WHOHSKRQ\��VZLWFKLQJ�ZDV�H[SOLFLWO\�SHUIRUPHG�E\�KXPDQ�EH�
LQJV��1RZDGD\V�VZLWFKLQJ�LV�LPSOLFLWO\�UHDOL]HG�E\�KDUG�DQG�VRIWZDUH
FRPSRQHQWV�

Example: &RQWUROOLQJ�WKH�DFFHVV�WR�D�VKDUHG�PHGLXP��H�J��LQ�FDVH�RI�D
/$1��PD\�EH�FRQVLGHUHG�DV�D�SULPDU\�IXQFWLRQ��$Q�ROG�IRUP�RI�DFFHVV
FRQWURO�LV�SROOLQJ��ZKLFK�LV�EDVHG�XSRQ�D�VLQJOH�PDVWHU�VHUYLQJ�PDQ\
VODYHV��7KH�VODYHV�DUH�SROOHG�E\�WKH�PDVWHU�WR�GHWHUPLQH�LI�WKH\�KDYH
GDWD�UHDG\�IRU�WUDQVPLVVLRQ��7KH�VODYHV�DUH�RQO\�DOORZHG�WR�VWDUW�WKHLU
��



2SHQ�TXHVWLRQV�DQG�FRQWULEXWLRQ
DFWXDO�GDWD�WUDQVIHU�DIWHU�DFFHVV�LV�JUDQWHG�E\�WKH�PDVWHU�
&XUUHQW�PHGLXP�DFFHVV�FRQWURO�PHFKDQLVPV�KDYH�DEDQGRQHG�WKLV
FHQWUDOL]HG�DSSURDFK�DQG�XVH�GLVWULEXWHG�DSSURDFKHV�LQVWHDG�

$�VHFRQG�UHPDUN�WR�EH�PDGH�LV�WKDW�GXULQJ�WKH�GHVLJQ�DQG�WKH�RSHUDWLRQDO
SKDVH�GLIIHUHQW�YLHZV�RI�QHWZRUN�PDQDJHPHQW�PD\�H[LVW��,Q�WKLV�WKHVLV�WKH
HPSKDVLV�ZLOO�EH�RQ�WKH�GHVLJQ�SURFHVV��DQG�WKH�GHILQLWLRQ�RI�PDQDJHPHQW�DV
JLYHQ�RQ�SDJH���ZLOO�EH�DSSOLFDEOH��$IWHU�WKH�RSHUDWLRQDO�SKDVH�KDV�EHHQ
HQWHUHG��LW�PD\�EH�GLIILFXOW�KRZHYHU�IRU�QHWZRUN�XVHUV�DQG�RSHUDWRUV�WR�GLVWLQ�
JXLVK�EHWZHHQ�WKH�SULPDU\�IXQFWLRQV�DQG�WKRVH�PDQDJHPHQW�IXQFWLRQV�WKDW
DUH�SHUIRUPHG�LQ�DQ�LPSOLFLW�DQG�GLVWULEXWHG�ZD\��)RU�WKLV�UHDVRQ�VHYHUDO
SHRSOH�UHVWULFW�WKHLU�YLHZ�RI�PDQDJHPHQW�WR�RQO\�WKRVH�IXQFWLRQV�WKDW�DUH�SHU�
IRUPHG�IURP�D�FHQWUDO�ORFDWLRQ�LQ�DQ�H[SOLFLW�ZD\�

����2SHQ�TXHVWLRQV�DQG�FRQWULEXWLRQ�RI�WKLV�WKHVLV

'XULQJ�WKH�ODVW�GHFDGH�VHYHUDO�RUJDQL]DWLRQV�UHFRJQL]HG�WKH�QHHG�IRU�QHWZRUN
PDQDJHPHQW�DQG�GHYHORSHG�DUFKLWHFWXUHV�WR�JXLGH�WKH�GHVLJQ�RI�QHWZRUN�PDQ�
DJHPHQW�VHUYLFHV�DQG�SURWRFROV��$OWKRXJK�WKHVH�DUFKLWHFWXUHV�SURYHG�WKHLU
DSSOLFDELOLW\�LQ�PDQ\�FDVHV��WKH\�VWLOO�VXIIHU�IURP�D�QXPEHU�RI�SUREOHPV��,Q�WKLV
VHFWLRQ�VRPH�RI�WKHVH�SUREOHPV�DUH�LGHQWLILHG��WKH�HPSKDVLV�ZLOO�EH�RQ�WKRVH
SUREOHPV�WKDW�ZLOO�EH�WDFNOHG�LQ�3DUW�,,�RI�WKLV�WKHVLV�

$�ILUVW�SUREOHP�ZLWK�FXUUHQW�PDQDJHPHQW�DUFKLWHFWXUHV��LV�WKDW�WKH\�DUH�QRW
DOZD\V�SURSHUO\�GHILQHG��6RPH�DUFKLWHFWXUHV�DUH�QRW�HYHQ�GRFXPHQWHG��ZKLFK
PHDQV�WKDW�RQO\�DQ�LQWXLWLYH�XQGHUVWDQGLQJ�RI�VXFK�DUFKLWHFWXUHV�FDQ�EH
REWDLQHG��2WKHU�DUFKLWHFWXUHV�KDYH�EHHQ�GRFXPHQWHG��EXW�WKH�GHILQLWLRQ�RI
WKHLU�PDQDJHPHQW�FRQFHSWV�ODFNV�SUHFLVLRQ��)LQDOO\�WKHUH�DUH�DUFKLWHFWXUHV�LQ
ZKLFK�WKH�FRQFHSWV�DUH�ZHOO�GHILQHG��EXW�WKH�DSSOLFDWLRQ�RI�WKHVH�FRQFHSWV�LQ
WKH�DVVRFLDWHG�PDQDJHPHQW�PRGHOV�LV�GRQH�LQ�DQ�LQFRQVLVWHQW�ZD\�
$V�D�FRQVHTXHQFH��SURJUHVVLRQ�RI�PDQDJHPHQW�VWDQGDUGL]DWLRQ�LV�VRPHWLPHV
VORZ�DQG�LPSOHPHQWRUV�PD\�QRW�DOZD\V�REWDLQ�D�VXIILFLHQW�XQGHUVWDQGLQJ�RI
WKHVH�VWDQGDUGV��

,Q�VRPH�PDQDJHPHQW�DUFKLWHFWXUHV�WKH�LPSOLFLW�DVVXPSWLRQ�VHHPV�WR�EH��WKDW
IXQFWLRQV�WKDW�DUH�EHLQJ�PDQDJHG�FDQ�DOVR�EH�XVHG�IRU�WKH�WUDQVIHU�RI�PDQDJH�
PHQW�LQIRUPDWLRQ��:LWK�VXFK�DUFKLWHFWXUHV��SUREOHPV�PD\�RFFXU�LQ�FDVH�WKH
IXQFWLRQV�WKDW�DUH�PDQDJHG�FHDVH�FRUUHFW�RSHUDWLRQ��,Q�VXFK�FDVHV�LW�LV�FRQ�
FHLYDEOH�WKDW�WKH�H[FKDQJH�RI�PDQDJHPHQW�LQIRUPDWLRQ�PLJKW�DOVR�EH�LQWHU�
UXSWHG��$V�D�UHVXOW��PDQDJHPHQW�PD\�QR�ORQJHU�EH�DEOH�WR�UHDFK�WKH�IXQFWLRQV
WKDW�VKRXOG�EH�FRQWUROOHG�DQG�LW�EHFRPHV�LPSRVVLEOH�WR�UHVWRUH�SURSHU�RSHUD�
WLRQ�

$�ODUJH�QXPEHU�RI�PDQDJHG�REMHFWV�KDYH�DOUHDG\�EHHQ�GHILQHG�E\�WKH�YDULRXV
JURXSV�WKDW�DUH�DFWLYH�LQ�WKH�DUHD�RI�PDQDJHPHQW�VWDQGDUGL]DWLRQ��8QIRUWX�
QDWHO\��QRW�DOO�PDQDJHPHQW�DUFKLWHFWXUHV�KDYH�SDLG�DWWHQWLRQ�WR�WKH�FODVVLILFD�
��



,QWURGXFWLRQ
WLRQ�RI�WKHVH�REMHFWV��,Q�FDVH�WKH�LQWHUYHQWLRQ�E\�PDQDJHPHQW�LV�UHTXLUHG��WKH
PDQDJHU�KDV�WR�VHOHFW�WKH�DSSURSULDWH�PDQDJHG�REMHFW�IURP�DQ�XQVWUXFWXUHG
OLVW�FRQWDLQLQJ�WKRXVDQGV�RI�PDQDJHG�REMHFWV��7KH�SUREOHP�RI�WKLV�LV�WKDW�WKH
PDQDJHU�PD\�QRW�KDYH�VXIILFLHQW�H[SHULHQFH�WR�GHWHUPLQH�ZKLFK�REMHFW�VKRXOG
EH�VHOHFWHG�

)LQDOO\�LW�LV�UHPDUNDEOH�WKDW�DOO�VWDQGDUGL]DWLRQ�RUJDQL]DWLRQV�FRQVLGHU�QHW�
ZRUN�PDQDJHPHQW�DV�VRPHWKLQJ�VSHFLDO�WKDW�FDQ�EH�WDFNOHG�DV�D�VHSDUDWH
GHVLJQ�SURFHVV�DIWHU�DOO�SULPDU\�IXQFWLRQV�KDYH�EHHQ�GHYHORSHG��$OWKRXJK�WKLV
DSSURDFK�KDV�FHUWDLQ�DGYDQWDJHV��H�J��VHSDUDWLRQ�RI�FRQFHUQV���LW�DOVR�KDV�GLV�
DGYDQWDJHV��2QH�PDMRU�GLVDGYDQWDJH�LV�WKDW�LW�ZLOO�EH�GLIILFXOW�WR�FRPSUHKHQG
WKH�UHODWLRQVKLS�EHWZHHQ�SULPDU\�DQG�PDQDJHPHQW�IXQFWLRQV��D�FOHDU�YLHZ�RI
ZKLFK�SULPDU\�IXQFWLRQV�UHTXLUH�ZKLFK�NLQG�RI�PDQDJHPHQW�IXQFWLRQV�PD\�QRW
HDVLO\�EH�REWDLQHG�
,I�ZH�FRQVLGHU�WKH�PDQDJHPHQW�SURGXFWV�WKDW�KDYH�EHHQ�GHYHORSHG�WKXV�IDU��LW
LV�DSSDUHQW�WKDW�PRVW�RI�WKHVH�SURGXFWV�FDQ�EH�VHHQ�DV�JHQHUDO�SXUSRVH�EXLOG�
LQJ�EORFNV�WKDW�FDQ�QRW�LPPHGLDWHO\�EH�XVHG�WR�VROYH�SDUWLFXODU�PDQDJHPHQW
SUREOHPV��7R�REWDLQ�SUDFWLFDO�VROXWLRQV�IRU�UHDO�PDQDJHPHQW�SUREOHPV��WKHVH
JHQHUDO�SXUSRVH�EXLOGLQJ�EORFNV�VKRXOG�EH�HQKDQFHG�ZLWK�¶LQWHOOLJHQW·�IXQF�
WLRQV�WKDW�WHOO�KRZ�WR�DSSO\�WKHVH�EXLOGLQJ�EORFNV�LQ�VROYLQJ�DFWXDO�PDQDJH�
PHQW�SUREOHPV��7R�GHYHORS�VXFK�IXQFWLRQV��WKH�GHVLJQHU�PXVW�XQGHUVWDQG�WKH
UHODWLRQVKLS�EHWZHHQ�SULPDU\�DQG�PDQDJHPHQW�IXQFWLRQV��8QWLO�QRZ��OLWWOH
SURJUHVV�KDV�EHHQ�PDGH�LQ�WKH�XQGHUVWDQGLQJ�RI�WKLV�UHODWLRQVKLS�DQG�WKH
GHYHORSPHQW�RI�¶LQWHOOLJHQW·�IXQFWLRQV�
$�SODXVLEOH�H[SODQDWLRQ�IRU�WKLV�SUREOHP��ZKLFK�KDV�DOVR�EHHQ�GHVFULEHG�LQ�OLW�
HUDWXUH�>���@�DQG�GLVFXVVHG�RQ�D�QXPEHU�RI�QHWZRUN�PDQDJHPHQW�PDLOLQJ�OLVWV
RQ�WKH�,QWHUQHW��LV�WKDW�PDQDJHPHQW�LV�LQYHVWLJDWHG�LQ�LVRODWLRQ�IURP�WKH�SUL�
PDU\�IXQFWLRQV�WKDW�DUH�WKH�VXEMHFW�RI�PDQDJHPHQW�

6WUDWHJ\�WR�VROYH�WKHVH�SUREOHPV

6LPSOH�PHDVXUHV�WKDW�VROYH�DOO�RI�WKH�DERYH�PHQWLRQHG�SUREOHPV�DUH�GLIILFXOW
WR�ILQG��DQG�SUREDEO\�GR�QRW�H[LVW���7KLV�WKHVLV�WKHUHIRUH�SURSRVHV�DQ�DOWHUQD�
WLYH�DSSURDFK��LQ�ZKLFK�WKH�GHVLJQHU�FRQVLGHUV�WKH�FRPSOHWH�VHW�RI�UHTXLUH�
PHQWV�IURP�WKH�RXWVHW�LQ�DQ�LQWHJUDWHG�ZD\��7KH�SULQFLSOH�LGHD�WKDW�LV�SXW�IRU�
ZDUG�LQ�WKLV�WKHVLV�LV�WKDW�QR�GLIIHUHQFH�H[LVWV�EHWZHHQ�WKH�GHVLJQ�RI�SULPDU\
DQG�WKH�GHVLJQ�RI�PDQDJHPHQW�IXQFWLRQV��WKLV�LGHD�LV�HODERUDWHG�LQ�&KDSWHU��
DQG�&KDSWHU���RI�WKLV�WKHVLV���$V�DQ�LPSOLFDWLRQ�LW�VKRXOG�EH�SRVVLEOH�WR�PRGHO
SULPDU\�DV�ZHOO�DV�PDQDJHPHQW�IXQFWLRQV�DV�SDUW�RI�WKH�VDPH��LQWHJUDWHG
DUFKLWHFWXUH��)LJXUH������

+RZ�VXFK�DQ�LQWHJUDWHG�DUFKLWHFWXUDO�PRGHO�FDQ�EH�GHYHORSHG��LV�H[SODLQHG�LQ
&KDSWHU���RI�WKLV�WKHVLV��7KH�DGYDQWDJH�RI�LQFOXGLQJ�SULPDU\�DV�ZHOO�DV�PDQ�
DJHPHQW�IXQFWLRQV�LQ�RQH�VLQJOH�PRGHO��LV�WKDW�DOVR�WKH�UHODWLRQVKLS�EHWZHHQ
ERWK�NLQG�RI�IXQFWLRQV�LV�PRGHOOHG��7KH�ODFN�RI�VXFK�UHODWLRQVKLS�LV�RQH�RI�WKH
UHDVRQV�ZK\�FXUUHQW�PDQDJHPHQW�SURGXFWV�FDQ�QRW�GLUHFWO\�EH�XVHG�WR�PHHW
DFWXDO�PDQDJHPHQW�QHHGV��WKH�ODVW�SUREOHP�RI�WKH�SUHYLRXV�VXEVHFWLRQ���7KH
��



2SHQ�TXHVWLRQV�DQG�FRQWULEXWLRQ
DOWHUQDWLYH�DUFKLWHFWXUDO�PRGHO�RI�&KDSWHU���LV�PHDQW�WR�SURYLGH�D�VROXWLRQ�IRU
WKDW�SUREOHP�

7KH�LGHD�WKDW�QR�GLIIHUHQFH�H[LVWV�EHWZHHQ�WKH�GHVLJQ�RI�SULPDU\�IXQFWLRQV�DQG
WKH�GHVLJQ�RI�PDQDJHPHQW�IXQFWLRQV��DOVR�LPSOLHV�WKDW�LW�VKRXOG�EH�SRVVLEOH�WR
PRGHO�ERWK�NLQG�RI�IXQFWLRQV�LQ�WHUPV�RI�D�VLQJOH�VHW�RI�DUFKLWHFWXUDO�FRQFHSWV
DQG�UXOHV��,QVWHDG�RI�GHYHORSLQJ�D�PDQDJHPHQW�DUFKLWHFWXUH�IURP�VFUDWFK��RQH
VKRXOG�XVH�WKH�DUFKLWHFWXUDO�FRQFHSWV�DQG�UXOHV�WKDW�DUH�DOUHDG\�DSSOLHG�IRU
WKH�GHVLJQ�RI�SULPDU\�IXQFWLRQV��7R�PHHW�WKH�SUREOHP�WKDW�WKH�FRQFHSWV�WKDW
DUH�XVHG�LQ�FXUUHQW�PDQDJHPHQW�DUFKLWHFWXUHV�DUH�QRW�DOZD\V�SURSHUO\�GHILQHG
�WKH�ILUVW�SUREOHP�PHQWLRQHG�LQ�WKH�SUHYLRXV�VXEVHFWLRQ���WKLV�WKHVLV�SURSRVHV
WR�XVH�WKH�DUFKLWHFWXUDO�FRQFHSWV�DQG�UXOHV�RI�WKH�26,�5HIHUHQFH�0RGHO�>��@��$V
FRPSDUHG�WR�RWKHUV��WKHVH�UXOHV�DQG�FRQFHSWV�KDYH�EHHQ�FOHDUO\�LGHQWLILHG�DQG
FDQ�EH�DSSOLHG�LQ�D�FRQVLVWHQW�ZD\�>���@�

$Q�DWWHPSW�WR�XVH�WKHVH�FRQFHSWV�DQG�UXOHV�KDV�EHHQ�SUHYLRXVO\�PDGH�E\�WKH
PHPEHUV�RI�WKH�26,�PDQDJHPHQW�JURXS��$V�ZLOO�EH�H[SODLQHG�LQ�&KDSWHU���RI
WKLV�WKHVLV��WKLV�JURXS�ZDV�XQDEOH�WR�SUHVHQW�D�FRQVLVWHQW�DUFKLWHFWXUDO�PRGHO�
2QH�RI�WKH�UHDVRQV�ZK\�WKLV�JURXS�GLG�QRW�VXFFHHG��ZDV�WKH�IDFW�WKDW�WKH\�FRQ�
IXVHG�GLIIHUHQW�DEVWUDFWLRQ�OHYHOV��7KLV�ODFN�RI�XQGHUVWDQGLQJ�RI�WKH�YDULRXV
DEVWUDFWLRQ�OHYHOV�ZDV�DOVR�RQH�RI�WKH�UHDVRQV�ZK\�WKLV�JURXS�VXJJHVWHG�WR�XVH
WKH�PDQDJHG�IXQFWLRQV�IRU�WKH�H[FKDQJH�RI�PDQDJHPHQW�LQIRUPDWLRQ��WKH
VHFRQG�SUREOHP�RI�WKH�SUHYLRXV�VXEVHFWLRQ��

7KLV�WKHVLV�GHPRQVWUDWHV�WKDW�LW�LV�SRVVLEOH�WR�XVH�LQ�D�FRQVLVWHQW�ZD\�WKH�FRQ�
FHSWV�DQG�UXOHV�DV�GHILQHG�E\�WKH�26,�5HIHUHQFH�0RGHO�IRU�PRGHOOLQJ�PDQDJH�
PHQW�IXQFWLRQV��7KH�PRGHO�WKDW�LV�SUHVHQWHG�LQ�&KDSWHU���FDQ�LQ�IDFW�EH�VHHQ
DV�DQ�H[WHQVLRQ�RI�WKH�26,�5HIHUHQFH�0RGHO�>��@�RU�D�UHSODFHPHQW�RI�WKH�26,
0DQDJHPHQW�)UDPHZRUN�>��@�

7R�SURYLGH�VRPH�VWUXFWXUH�LQ�WKH�ODUJH�OLVW�RI�PDQDJHG�REMHFWV��WKH�WKLUG�SURE�
OHP�RI�WKH�SUHYLRXV�VXEVHFWLRQ���WKLV�WKHVLV�SURSRVHV�WR�GLVWLQJXLVK�EHWZHHQ
WKUHH�FODVVHV�RI�PDQDJHPHQW�DVSHFWV��VHUYLFH�PDQDJHPHQW��SURWRFRO�PDQDJH�

)LJXUH������,QWHJUDWHG�QHWZRUN�PDQDJHPHQW�DUFKLWHFWXUH

existing approach

approach followed
by this thesis

architecture

integrated architecture
for

primary & management
functions

for primary
network
functions

architecture
for

management
functions+
��



,QWURGXFWLRQ
PHQW�DQG�HOHPHQW�PDQDJHPHQW��,QVWHDG�RI�D�PRQROLWKLF�OLVW�FRQWDLQLQJ�WKRX�
VDQGV�RI�PDQDJHG�REMHFWV��WKLV�FODVVLILFDWLRQ�WDNHV�FDUH�WKDW�WKH�PDQDJHU�ZLOO
EH�FRQIURQWHG�ZLWK�D�OLPLWHG�QXPEHU�RI�VPDOOHU�OLVWV�

&RQWULEXWLRQ�RI�WKLV�WKHVLV

7KH�REMHFWLYH�RI�WKLV�WKHVLV�LV�WR�LPSURYH�LQVLJKW�DQG�XQGHUVWDQGLQJ�RI�QHWZRUN
PDQDJHPHQW��DQG�WR�SUHVHQW�DQ�DOWHUQDWLYH�QHWZRUN�PDQDJHPHQW�PRGHO��)LJXUH
������7KLV�PRGHO�FDQ�EH�XVHIXO�WR�JXLGH�WKH�GHVLJQ�RI�QHWZRUN�PDQDJHPHQW
VHUYLFHV�DQG�SURWRFROV��,W�VKRXOG�EH�QRWHG�WKDW�HYHQ�WKRXJK�WKLV�WKHVLV�FRQ�
FOXGHV�ZLWK�D�QXPEHU�RI�JHQHUDO�UHPDUNV�ZLWK�UHVSHFW�WR�VXFK�PDQDJHPHQW
VHUYLFHV�DQG�SURWRFROV��WKLV�WKHVLV�GRHV�QRW�SURSRVH�DQ\�VSHFLILF�QHZ�VHUYLFH�RU
SURWRFRO��2WKHU�LVVXHV�WKDW�ZLOO�QRW�EH�DGGUHVVHG�DUH�
� 7KH�LPSOHPHQWDWLRQ�DQG�UHDOL]DWLRQ�RI�LQGLYLGXDO�QHWZRUN�V\VWHPV�
� 7KH�GHILQLWLRQ�RI�QHZ�PDQDJHPHQW�LQIRUPDWLRQ�PRGHOV�RU�0,%V�
� 7KH�SURYLVLRQ�RI�FRQFUHWH�VROXWLRQV�IRU�VSHFLILF�PDQDJHPHQW�SUREOHPV�

����6WUXFWXUH�RI�WKLV�WKHVLV

7KLV�WKHVLV�FRQVLVWV�RI�WZR�SDUWV�

3DUW���GLVFXVVHV�WKH�VWDWH�RI�WKH�DUW��,W�VWDUWV�WR�LGHQWLI\�WKH�YDULRXV�RUJDQL]D�
WLRQV�WKDW�KDYH�GHILQHG�QHWZRUN�PDQDJHPHQW�DUFKLWHFWXUHV��DQG�VXEVHTXHQWO\
DQDO\VHV�WKH�WKUHH�PRVW�SURPLQHQW�DUFKLWHFWXUHV�
� ,62�26,·V�PDQDJHPHQW�DUFKLWHFWXUH��&KDSWHU����
� 7KH�7HOHFRPPXQLFDWLRQV�0DQDJHPHQW�1HWZRUN��701���GHILQHG�E\�WKH�,78�7
�&KDSWHU����

� 7KH�,QWHUQHW�QHWZRUN�PDQDJHPHQW�IUDPHZRUN��&KDSWHU����
7KH�GHILFLHQFLHV�RI�WKHVH�DUFKLWHFWXUHV�DUH�LGHQWLILHG�DQG�GLVFXVVHG��WKHVH�GHIL�
FLHQFLHV�IRUP�WKH�LQSXW�WR�SDUW���RI�WKLV�WKHVLV��)LJXUH�������

3DUW���GLVFXVVHV�DQ�DOWHUQDWLYH�DSSURDFK�WR�QHWZRUN�PDQDJHPHQW��7KH�&KDS�
WHUV���DQG���H[SODLQ�KRZ�SULPDU\�DV�ZHOO�DV�PDQDJHPHQW�IXQFWLRQV�PLJKW�EH

architectural concepts architectural rules

architectural models

)LJXUH������6FRSH�RI�WKLV�WKHVLV

network management services and protocols

real network systems

scope of
this thesis
��



6WUXFWXUH�RI�WKLV�WKHVLV
WDFNOHG�DV�SDUW�RI�D�VLQJOH�GHVLJQ�SURFHVV��WKH�&KDSWHUV���WKURXJK���SUHVHQW
WKH�LQWHJUDWHG�DUFKLWHFWXUH�WKDW�PRGHOV�WKH�UHODWLRQVKLS�EHWZHHQ�ERWK�NLQGV�RI
IXQFWLRQV�

7R�LGHQWLI\�DQG�FODVVLI\�SRWHQWLDO�PDQDJHPHQW�IXQFWLRQV��&KDSWHU���GLVFXVVHV
WKH�GHVLJQ�RI�SULPDU\�IXQFWLRQV��$Q�LPSRUWDQW�UHVXOW�RI�WKLV�FKDSWHU�LV�WKH�SUR�
SRVDO�WR�GLVWLQJXLVK�EHWZHHQ�WKUHH�FODVVHV�RI�PDQDJHPHQW�IXQFWLRQV��VHUYLFH
PDQDJHPHQW��SURWRFRO�PDQDJHPHQW�DQG�HOHPHQW�PDQDJHPHQW�

7KH�SXUSRVH�RI�&KDSWHU���LV�WR�H[SODLQ�ZKHQ�PDQDJHPHQW�IXQFWLRQV�VKRXOG�EH
GHYHORSHG�GXULQJ�WKH�GHVLJQ�SURFHVV��7KH�H[SODQDWLRQ�LQ�WKLV�FKDSWHU�ZLOO�EH
EDVHG�XSRQ�WKH�F\FOLF�GHVLJQ�PRGHO��LW�ZLOO�EH�VKRZQ�WKDW�PDQDJHPHQW�IXQF�
WLRQV�VKRXOG�SUHIHUDEO\�EH�WDFNOHG�GXULQJ�WKH�ODWHU�F\FOHV�RI�VXFK�GHVLJQ��6LQFH
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,QWURGXFWLRQ
LW�PD\�QRW�DOZD\V�EH�SRVVLEOH�WR�FRPSOHWH�WKH�GHVLJQ�RI�DOO�PDQDJHPHQW�IXQF�
WLRQV�EHIRUH�WKH�VWDUW�RI�WKH�RSHUDWLRQDO�SKDVH��&KDSWHU���SURSRVHV�WR�H[WHQW
WKH�F\FOLF�GHVLJQ�PRGHO�WR�LQFOXGH�WKH�GHVLJQ�RI�IXWXUH�V\VWHP�JHQHUDWLRQV�

,Q�&KDSWHU���DQ�LQWHJUDWHG�DUFKLWHFWXUH�IRU�SULPDU\�DV�ZHOO�DV�PDQDJHPHQW
IXQFWLRQV�ZLOO�EH�GHYHORSHG��7R�SURYLGH�VRPH�VWUXFWXUH�IRU�WKH�YDULRXV�PDQDJH�
PHQW�LVVXHV��WKLV�FKDSWHU�XVHV�WKH�FODVVLILFDWLRQ�RI�PDQDJHPHQW�IXQFWLRQV�DV
SURSRVHG�LQ�&KDSWHU����7KLV�UHVXOWV�LQWR�WKUHH�IXQFWLRQDO�PRGHOV��RQH�IRU�VHUY�
LFH�PDQDJHPHQW��RQH�IRU�SURWRFRO�PDQDJHPHQW�DQG�RQH�IRU�HOHPHQW�PDQDJH�
PHQW��$OO�PRGHOV�VKRZ�WKH�UHODWLRQVKLS�EHWZHHQ�SULPDU\�DQG�PDQDJHPHQW
IXQFWLRQV�DQG�PD\�EH�XVHIXO�IRU�WKH�GHYHORSPHQW�RI�PDQDJHPHQW�VLPXODWRUV�
7KH�PRGHOV�WKDW�DUH�GHILQHG�LQ�&KDSWHU���LQWURGXFH�VSHFLDO�VHUYLFH�SURYLGHUV
IRU�WKH�H[FKDQJH�RI�PDQDJHPHQW�LQIRUPDWLRQ��WKHVH�VHUYLFH�SURYLGHUV�ZLOO�EH
GLVFXVVHG�LQ�&KDSWHU���
&KDSWHU���IXUWKHU�GLVFXVVHV�VRPH�LPSRUWDQW�FKDUDFWHULVWLFV�RI�WKH�PDQDJH�
PHQW�SURWRFROV� WKDW�KDYH�EHHQ� LGHQWLILHG� LQ�&KDSWHU����7ZR�RSSRVLWH
DSSURDFKHV�ZLOO�EH�SUHVHQWHG��D�YDULDEOH�RULHQWHG�DSSURDFK�DQG�D�FRPPDQG
RULHQWHG�DSSURDFK��7KH�REMHFW�RULHQWHG�DSSURDFK��ZKLFK�LV�XVHG�IRU�26,�PDQ�
DJHPHQW��FDQ�EH�FRQVLGHUHG�DV�D�PL[WXUH�RI�ERWK�DSSURDFKHV�DQG�ZLOO�EH�GLV�
FXVVHG�WRR�

����,QWHQGHG�DXGLHQFH

7KLV�WKHVLV�LV�LQWHQGHG�IRU�
� 7KRVH�ZKR�ZDQW�DQ�RYHUYLHZ�RI�FXUUHQW�QHWZRUN�PDQDJHPHQW�DUFKLWHFWXUHV�
� 7KRVH�ZKR�ZDQW�DQ�XQGHUVWDQGLQJ�RI�VRPH�RI�WKH�EDVLF�SUREOHPV�ZLWK�FXU�
UHQW�PDQDJHPHQW�DUFKLWHFWXUHV�

� 7KRVH�ZKR�DUH�LQWHUHVWHG�LQ�DOWHUQDWLYH�GHVLJQ�PRGHOV�IRU�QHWZRUN�PDQDJH�
PHQW�

� 7KRVH�ZKR�ZDQW�D�EHWWHU�XQGHUVWDQGLQJ�RI�WKH�UHODWLRQVKLS�EHWZHHQ�SULPDU\
DQG�QHWZRUN�PDQDJHPHQW�IXQFWLRQV�

,Q�WKLV�WKHVLV�LW�LV�DVVXPHG�WKDW�WKH�UHDGHU�LV�IDPLOLDU�ZLWK�WKH�DUFKLWHFWXUDO
FRQFHSWV�DQG�UXOHV�DV�GHILQHG�E\�WKH�26,�5HIHUHQFH�0RGHO�
��



3DUW�,��,QWURGXFWLRQ�DQG�$QDO\VLV�RI�6WDQGDUGL]HG�0DQDJHPHQW�$SSURDFKHV
Part I

Introduction and Analysis
of

Standardized Management Approaches



2YHUYLHZ�QHWZRUN�PDQDJHPHQW�DUFKLWHFWXUHV
7KHUH�DUH�VHYHUDO�RUJDQL]DWLRQV�ZKR�KDYH�GHYHORSHG�VHUYLFHV��SURWRFROV�DQG
DUFKLWHFWXUHV�IRU�QHWZRUN�PDQDJHPHQW��7KH�WKUHH�PRVW�LPSRUWDQW�RUJDQL]D�
WLRQV�DUH�
� 7KH�,QWHUQDWLRQDO�2UJDQL]DWLRQ�IRU�6WDQGDUGL]DWLRQ��,62��
� 7KH�&RPLWp�&RQVXOWDWLYH� ,QWHUQDWLRQDOH�GH�7HOHJUDSKLTXH�HW�7HOHSKRQLTXH
�&&,77���WKLV�RUJDQL]DWLRQ�LV�QRZDGD\V�FDOOHG�WKH�7HOHFRPPXQLFDWLRQ�6WDQG�
DUGL]DWLRQ�6HFWRU��7��RI�WKH�,QWHUQDWLRQDO�7HOHFRPPXQLFDWLRQ�8QLRQ��,78��

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

2I�WKHVH�WKUHH�,62�ZDV�WKH�ILUVW�ZKR�VWDUWHG��DV�SDUW�RI�LWV�¶2SHQ�6\VWHPV�,QWHU�
FRQQHFWLRQ·��26,��SURJUDP��WKH�GHYHORSPHQW�RI�DQ�DUFKLWHFWXUH�IRU�QHWZRUN
PDQDJHPHQW��7KH�ILUVW�SURSRVDOV�IRU�VXFK�DQ�DUFKLWHFWXUH�DSSHDUHG�GXULQJ�WKH
HDUO\�������QRZDGD\V�D�ODUJH�QXPEHU�RI�VWDQGDUGV�H[LVW�IRU�WKH�DUFKLWHFWXUH
DV�ZHOO�DV�IRU�QHWZRUN�PDQDJHPHQW�VHUYLFHV�DQG�SURWRFROV��2I�WKHVH�VWDQGDUGV
WKH�¶26,�0DQDJHPHQW�)UDPHZRUN·��WKH�¶26,�6\VWHPV�0DQDJHPHQW�2YHUYLHZ·
DQG�WKH�¶&RPPRQ�0DQDJHPHQW�,QIRUPDWLRQ�3URWRFRO·��&0,3��DUH�SUREDEO\�WKH
EHVW�NQRZQ�H[DPSOHV�� ,Q�&KDSWHU���RI�WKLV�WKHVLV�WKH�26,�PDQDJHPHQW
DSSURDFK�ZLOO�EH�GLVFXVVHG�

,QLWLDOO\�WKH�DLP�RI�,62�ZDV�WR�GHILQH�PDQDJHPHQW�VWDQGDUGV�IRU�GDWDFRP�QHW�
ZRUNV��GHYHORSPHQW�RI�PDQDJHPHQW�VWDQGDUGV�IRU�WHOHFRP�QHWZRUNV�ZDV�OHIW
WR�&&,77��,Q������&&,77�VWDUWHG�WKH�GHYHORSPHQW�RI�VXFK�PDQDJHPHQW�VWDQG�
DUGV��WKHVH�VWDQGDUGV�KDYH�EHFRPH�NQRZQ�DV�WKH�¶7HOHFRPPXQLFDWLRQV�0DQ�
DJHPHQW�1HWZRUN·��701��UHFRPPHQGDWLRQV��2ULJLQDOO\�WKHVH�UHFRPPHQGD�
WLRQV�ZHUH�VHOI�VWDQGLQJ��EXW�GXULQJ�WKH�����������VWXG\�SHULRG�WKH\�KDYH
EHHQ�UHZULWWHQ�WR�LQFOXGH�WKH�LGHDV�RI�26,�PDQDJHPHQW��1RZDGD\V�26,�PDQ�
DJHPHQW�DQG�701�FDQ�EH�VHHQ�DV�HDFK�RWKHUV�FRPSOHPHQWV��&KDSWHU���RI�WKLV
WKHVLV�GLVFXVVHV�701�

/RRNLQJ�EDFN�DW�WKH�ODVW�GHFDGH�LW�PD\�EH�FRQFOXGHG�WKDW�WKH�JURZWK�RI�WKH
,QWHUQHW�KDV�SOD\HG�D�GHFLVLYH�UROH�LQ�WKH�GHYHORSPHQW�RI�QHWZRUN�PDQDJHPHQW
SURWRFROV��,QLWLDOO\�WKH�,QWHUQHW�$UFKLWHFWXUH�%RDUG��,$%��LQWHQGHG�WR�DSSO\�WKH
26,�PDQDJHPHQW�DSSURDFK��EXW�DW�WKH�WLPH�WKH�VL]H�RI�WKH�,QWHUQHW�UHDFKHG�D
OHYHO�DW�ZKLFK�PDQDJHPHQW�EHFDPH�LQGLVSHQVDEOH��26,�PDQDJHPHQW�JURXSV
ZHUH�VWLOO�EXV\�ZLWK�GLVFXVVLQJ�WKH�26,�PDQDJHPHQW�IUDPHZRUN��6LQFH�LPSOH�
PHQWDWLRQV�RI�26,�PDQDJHPHQW�ZHUH�QRW�H[SHFWHG�WR�DSSHDU�VRRQ��WKH�,$%
UHTXHVWHG�WKH�,(7)��WKH�RUJDQL]DWLRQ�ZKR�LV�UHVSRQVLEOH�IRU�WKH�GHYHORSPHQW�RI
,QWHUQHW�SURWRFROV��WR�GHILQH�DQ�DG�KRF�PDQDJHPHQW�SURWRFRO��7KLV�¶6LPSOH�1HW�
ZRUN�0DQDJHPHQW�3URWRFRO·��6103��ZDV�FRPSOHWHG�ZLWKLQ�D�\HDU�DQG�VRRQ
PDQ\�PDQXIDFWXUHUV�VWDUWHG�WKH�SURGXFWLRQ�RI�6103�FRPSOLDQW�V\VWHPV�
$OWKRXJK�6103�KDV�VHYHUDO�GHILFLHQFLHV��LW�KDV�EHFRPH�WKH�GH IDFWR�VWDQGDUG
IRU�PDQDJHPHQW�RI�GDWDFRP�QHWZRUNV��,Q������DQ�DWWHPSW�ZDV�PDGH�WR�WDFNOH
WKHVH�GHILFLHQFLHV�DQG�DQ�LPSURYHG�YHUVLRQ�RI�6103��6103Y���DSSHDUHG�
&KDSWHU���RI�WKLV�WKHVLV�GLVFXVVHV�WKLV�,QWHUQHW�PDQDJHPHQW�DSSURDFK�

1H[W�WR�,62��&&,77�DQG�WKH�,(7)�DOVR�RWKHU�RUJDQL]DWLRQV�DUH�ZRUWK�PHQWLRQ�
LQJ�IRU�WKHLU�UROH�LQ�WKH�GHYHORSPHQW�RI�QHWZRUN�PDQDJHPHQW��%HFDXVH�RI�WKHLU
��



2YHUYLHZ�QHWZRUN�PDQDJHPHQW�DUFKLWHFWXUHV
FRPSDUDWLYHO\�PRGHVW�UROH��WKLV�WKHVLV�ZLOO�QRW�GHYRWH�VHSDUDWH�FKDSWHUV�WR�GLV�
FXVV�WKH�GHWDLOV�RI�WKHVH�GHYHORSPHQWV��,QVWHDG��D�VKRUW�RYHUYLHZ�ZLOO�EH�JLYHQ
RQ�WKH�QH[W�SDJHV�

,(((

7KH�,QVWLWXWH�RI�(OHFWULFDO�DQG�(OHFWURQLFV�(QJLQHHUV��,(((��LV�D�SURIHVVLRQDO
RUJDQL]DWLRQ�ZKLFK��DPRQJVW�RWKHUV��GHILQHV�VWDQGDUGV�IRU�/RFDO�DQG�0HWUR�
SROLWDQ�$UHD�1HWZRUNV��/$1V�DQG�0$1V���7KHVH�VWDQGDUGV�DUH�FRPPRQO\
NQRZQ�DV�WKH�,(((�����VWDQGDUGV��6RPH�RI�WKHVH�VWDQGDUGV�GHILQH�KRZ�PDQ�
DJHPHQW�VKRXOG�EH�SHUIRUPHG�LQ�/$1�DQG�0$1�HQYLURQPHQWV��)LJXUH����

7KH�,(((�PDQDJHPHQW�VWDQGDUGV�DUH�EDVHG�XSRQ�WKH�,62�&0,3�VWDQGDUG��$V
RSSRVHG�WR�,62��,(((�GRHV�QRW�XVH�WKLV�SURWRFRO�DW�DSSOLFDWLRQ�OHYHO��OD\HU����
EXW�DW�GDWD�OLQN�OHYHO��OD\HU�����7KH�QDPH�WKDW�LV�XVHG�IRU�WKH�,(((�DSSURDFK�
LV�&RPPRQ�0DQDJHPHQW�2YHU�//&��&02/���$�SUREOHP�ZLWK�WKLV�DSSURDFK�LV
WKDW�LW�LV�LPSRVVLEOH�WR�PDQDJH�VWDWLRQV�ORFDWHG�DW�RWKHU�VLGHV�RI�URXWHUV��URXW�
HUV��E\�GHILQLWLRQ��UHOD\�YLD�OD\HU�����,(((�PDQDJHPHQW�LV�WKXV�UHVWULFWHG�WR
VLQJOH��EULGJHG��/$1V�RU�0$1V��WR�PDQDJH�/$1V�LQWHUFRQQHFWHG�E\�URXWHUV�
,(((�SURSRVHV�WR�XVH�WKH�FRPELQDWLRQ�RI�,(((�DQG�,62�PDQDJHPHQW�

Example: DQ�LPSRUWDQW�DGYRFDWH�RI�&02/�LV�,%0��,W�VHHPV�WKDW�WKH�UH�
VWULFWLRQ�WKDW�&02/�FDQ�QRW�RSHUDWH�RYHU�OD\HU���URXWHUV�LV�DFFHSWD�
EOH�IRU�,%0��7KLV�PD\�EH�EHFDXVH�,%0·V�LQWHUFRQQHFWLRQ�VWUDWHJ\�LV
EDVHG� XSRQ� ¶VRXUFH�URXWLQJ� EULGJHV·�� XVDJH� RI� OD\HU� �� URXWHUV� LV
DYRLGHG�ZKHQHYHU�SRVVLEOH��6LQFH�&02/�RSHUDWHV�ZHOO�RYHU�VRXUFH�
URXWLQJ�EULGJHV��LW�LV�DOZD\V�SRVVLEOH�WR�PDQDJH�IURP�D�FHQWUDO�ORFD�
WLRQ�PXOWLSOH��,%0��/$1V�

1HWZRUN�0DQDJHPHQW�)RUXP

,Q������WKH�¶26,�1HWZRUN�0DQDJHPHQW�)RUXP·�ZDV�IRUPHG�WR�SURPRWH�WKH
UDSLG�GHYHORSPHQW��DFFHSWDQFH�DQG�LPSOHPHQWDWLRQ�RI�26,�DQG�&&,77�PDQ�
DJHPHQW�VWDQGDUGV�>��@>��@��7KH�)RUXP�LV�D�QRQ�SURILW�RUJDQL]DWLRQ�ZKRVH
PHPEHUV�DUH�PDQXIDFWXUHUV��RSHUDWLQJ�FRPSDQLHV�DQG�UHVHDUFK�ODERUDWRULHV�
$IWHU�D�IHZ�\HDUV�WKH�SUHIL[�¶26,·�ZDV�UHPRYHG�WR�LQGLFDWH�WKDW�WKH�)RUXP�KDG
ZLGHQHG�LWV�VFRSH�WR�UHIHUHQFH�PDQDJHPHQW�VWDQGDUGV�IURP�RWKHU�VRXUFHV�

Number Title

IEEE 802.1B LAN/WAN Management

IEEE 802.1E System Load Protocol

IEEE 802.1F Common Definitions and procedures for IEEE 802 Management Information

)LJXUH����,(((�0DQDJHPHQW�VWDQGDUGV
��



2YHUYLHZ�QHWZRUN�PDQDJHPHQW�DUFKLWHFWXUHV
([DPSOHV�RI�VXFK�VWDQGDUGV�DUH�

� 6103�IURP�WKH�,(7)�

� 7KH�¶'LVWULEXWHG�0DQDJHPHQW�(QYLURQPHQW·��'0(��>�@�IURP�WKH�2SHQ�6RIW�
ZDUH�)RXQGDWLRQ��26)��

� 7KH�¶0DQDJHPHQW�3URWRFRO�$3,·��;03��DQG�WKH�¶26,�$EVWUDFW�'DWD�0DQLSXOD�
WLRQ�$3,·��;20��IURP�;�2SHQ�

� 7KH�¶&RPPRQ�2EMHFW�5HTXHVW�%URNHU�$UFKLWHFWXUH·��&25%$��IURP�WKH�2SHQ
0DQDJHPHQW�*URXS��20*��

7R�RUJDQL]H�LWV�ZRUN��WKH�10�)RUXP�KDV�GHILQHG�WKH�201,3RLQW��SURJUDP��7KLV
SURJUDP�FRPSULVHV��D�VHW�RI�VWDQGDUGV��LPSOHPHQWDWLRQ�VSHFLILFDWLRQV��WHVWLQJ
PHWKRGV�SOXV�WRROV��REMHFW�OLEUDULHV�WKDW�PDNH�SRVVLEOH�WKH�GHYHORSPHQW�RI
LQWHURSHUDEOH�PDQDJHPHQW�V\VWHPV�DQG�DSSOLFDWLRQV��>��@>��@��7KH�VXFFHVV�RI
WKH�SURJUDP�LV�VRPHZKDW�GLVDSSRLQWLQJ��SUHVXPDEO\�EHFDXVH�VRPH�SDUWV
WXUQHG�RXW�WR�EH�PRUH�FRPSOH[�WKDQ�H[SHFWHG��H�J��;20�>��@��DQG�EHFDXVH�WKH
GHOLYHU\�VFKHGXOH�FRXOG�QRW�DOZD\V�EH�PHW��H�J��LQ�FDVH�RI�&25%$���

5$&(

5$&(�LV�D�SURJUDP�RI�WKH�(XURSHDQ�&RPPXQLW\�WR�SURPRWH�5HVHDUFK�DQG
GHYHORSPHQW�LQ�$GYDQFHG�&RPPXQLFDWLRQV�WHFKQRORJLHV�LQ�(XURSH��7KH�REMHF�
WLYH�RI�5$&(�LV�WR�LQWURGXFH�FRPPXQLW\�ZLGH�,QWHJUDWHG�%URDGEDQG�&RPPX�
QLFDWLRQ� �,%&��E\�������7R�DFFRPSOLVK�WKLV�JRDO�� WKH�5$&(�SURJUDPPH
LQFOXGHV�PRUH�WKDQ�KXQGUHG�GLIIHUHQW�SURMHFWV��0DQ\�RI�WKHVH�SURMHFWV�DGGUHVV
PDQDJHPHQW�DVSHFWV�RI� WKH� ,%&��6RPH�SURMHFWV�HYHQ� LQYHVW�DOO�RI� WKHLU
UHVRXUFHV�RQ�,%&�PDQDJHPHQW��)LJXUH����

�� 201,3RLQW�VWDQGV�IRU�2SHQ�0DQDJHPHQW�,QWHURSHUDELOLW\�3RLQW

Number Name Description

R1003 GUIDELINE Advanced Information Processing (AIP) standards for TMN

R1005 NEMESYS Traffic and Quality of Service (QoS) management for IBCN

R1006 AIM AIP application to IBCN maintenance

R1009 ADVANCE Network and customer administration systems for IBCN

R1024 NETMAN Functional specifications for IBC telecommunications management

R1053 TERRACE TMN evolution of reference configurations for RACE

R1082 QOSMIC QoS verification methodology and tools for IBC

R2002 GEMA General Maintenance Application

R2004 PREPARE Pre-pilot in advanced resource management

R2021 DESSERT Decision support system for service management

R2041 PRISM Pan-European reference configuration for IBC services

R2051 ICM Integrated communication management

)LJXUH����5$&(�SURMHFWV�RQ�,%&�PDQDJHPHQW
��



2YHUYLHZ�QHWZRUN�PDQDJHPHQW�DUFKLWHFWXUHV
:LWKLQ�5$&(��6SHFLDO�,QWHUHVW�*URXSV��6,*V��DQG�7DVN�*URXSV��7*V��KDYH
EHHQ�IRUPHG�WR�FRRUGLQDWH�WKH�UHVXOWV��GHOLYHUDEOHV��RI�WKH�GLIIHUHQW�SURMHFWV��,Q
FDVH�PXOWLSOH�SURMHFWV�DJUHH�ZLWKLQ�D�7*�RQ�VRPH�FRPPRQ�UHVXOW��WKLV�UHVXOW
FDQ�EH�SXEOLVKHG�DV�D�&RPPRQ�)XQFWLRQDO�6SHFLILFDWLRQ��&)6���6XFK�D�VSHFL�
ILFDWLRQ�LV�RIWHQ�VXEPLWWHG�WR�RQH�RI�WKH�VWDQGDUGL]DWLRQ�ERGLHV��XVXDOO\�(76,��

7KH�5$&(�SURJUDPPH�LV�GRPLQDWHG�E\�WKH�WHOHFRPPXQLFDWLRQV�LQGXVWU\�DQG
RSHUDWLQJ�FRPSDQLHV��,W�LV�WKHUHIRUH�QRW�VXUSULVLQJ�WR�VHH�WKDW�UHVHDUFK�ZLWKLQ
5$&(�LV�EDVHG�RQ�WKH�ZRUN�RI�(76,�DQG�&&,77��701�LQ�SDUWLFXODU���5$&(�DOVR
XVHV�WKH�UHVXOWV�RI�26,�PDQDJHPHQW��EHFDXVH�701�LQFOXGHV�SRLQWHUV�WR�WKLV
ZRUN��2WKHU�VWDQGDUGV��H�J��,QWHUQHW�DQG�,(((��KDYH�YLUWXDOO\�QR�LPSDFW�RQ
5$&(�
,W�LV�GLIILFXOW�WR�MXGJH�WKH�HIIHFW�RI�PDQDJHPHQW�&)6V�RXWVLGH�5$&(��&)6V
VKRXOG�QRW�EH�VHHQ�DV�VSHFLILFDWLRQV�WKDW�FDQ�LPPHGLDWHO\�EH�XVHG�E\�LPSOH�
PHQWHUV�WR�VROYH�SDUWLFXODU�PDQDJHPHQW�SUREOHPV��,QVWHDG��&)6V�FDQ�EHWWHU
EH�FRQVLGHUHG�DV�FROOHFWLRQV�RI�LGHDV�WKDW�PD\�EH�XVHIXO�IRU�VWDQGDUGL]DWLRQ
RUJDQL]DWLRQV�VXFK�DV�(76,�DQG�&&,77��
��



26,�0DQDJHPHQW

��

���26,�0DQDJHPHQW
��� 26,�0DQDJHPHQW�)UDPHZRUN

����� )XQFWLRQDO�$UHDV
�������)DXOW�PDQDJHPHQW
�������&RQILJXUDWLRQ�PDQDJHPHQW
�������$FFRXQWLQJ�PDQDJHPHQW
�������3HUIRUPDQFH�PDQDJHPHQW
�������6HFXULW\�PDQDJHPHQW

����� ([FKDQJH�RI�PDQDJHPHQW�LQIRUPDWLRQ
�������6\VWHPV�PDQDJHPHQW
������� /D\HU�PDQDJHPHQW
������� /D\HU�RSHUDWLRQ

����� 0DQDJHG�REMHFWV��PDQDJHPHQW�LQIRUPDWLRQ�DQG�WKH�0,%�
����� ,PSDFW�RI�WKH�26,�0DQDJHPHQW�)UDPHZRUN

,QIRUPDWLRQ
/HYHO�RI�DFFHSWDQFH
7KH�VHTXHO

��� 26,�6\VWHPV�0DQDJHPHQW�2YHUYLHZ
����� ,QIRUPDWLRQ�DVSHFWV
����� 2UJDQLVDWLRQDO�DVSHFWV
����� )XQFWLRQDO�DVSHFWV
����� &RPPXQLFDWLRQV�DVSHFWV

��� $QDO\VLV
����� $UFKLWHFWXUDO�LQWHJULW\
����� 3UREOHPV�ZLWK�IDXOW�PDQDJHPHQW
����� 2WKHU�SUREOHPV



26,�0DQDJHPHQW
��26,�0DQDJHPHQW

7KH�SXUSRVH�RI�WKLV�FKDSWHU�LV�WR�H[SODLQ�DQG�DQDO\VH�26,�PDQDJHPHQW��7KH
H[SODQDWLRQ�RI�26,�PDQDJHPHQW�PD\�EH�XVHIXO�IRU�UHDGHUV�WR�REWDLQ�VXIILFLHQW
EDFNJURXQG�LQIRUPDWLRQ�WR�XQGHUVWDQG�WKH�UHPDLQGHU�RI�WKLV�WKHVLV��7KH�DQDO�
\VLV�ZLOO�EH�QHHGHG�WR�LGHQWLI\�ZKLFK�SUREOHPV�PXVW�EH�VROYHG�LQ�3DUW�,,�RI�WKLV
WKHVLV�

$OWKRXJK�WKH�RULJLQ�RI�26,�PDQDJHPHQW�FDQ�EH�IRXQG�LQ�,62��PRVW�RI�WKH�ZRUN
LV�SHUIRUPHG�LQ�FROODERUDWLRQ�ZLWK�WKH�,78�7��WKH�IRUPHU�&&,77���7KH�VWDQGDUGV
WKDW�UHVXOW�IURP�WKLV�FRRSHUDWLRQ�DUH�SXEOLVKHG�E\�ERWK�RUJDQL]DWLRQV�ZLWKRXW
WHFKQLFDO�GLIIHUHQFHV��:LWKLQ�WKH�,78�7��WKH�26,�PDQDJHPHQW�UHFRPPHQGD�
WLRQV�DUH�SXEOLVKHG�DV�SDUW�RI�WKH�;�����VHULHV�

7KH�ILUVW�VWDQGDUG�WKDW�GHVFULEHV�26,�PDQDJHPHQW��LV�WKH�26,�5HIHUHQFH�0RGHO
>��@��7KLV�VWDQGDUG�LGHQWLILHV�26,�PDQDJHPHQW�DV�DQ�LPSRUWDQW�ZRUNLQJ�DUHD
DQG�SURYLGHV�LQLWLDO�GHILQLWLRQV��$URXQG�������D�VSHFLDO�:RUNLQJ�*URXS��,62�
7&����6&����:*�����ZDV�IRUPHG�ZLWKLQ�,62�WR�IXUWKHU�GHYHORS�26,�PDQDJH�
PHQW��7KH�ILUVW�RXWFRPH�RI�WKLV�:*�ZDV�WKH�26,�0DQDJHPHQW�)UDPHZRUN�>��@�
$OWKRXJK�WKH�SURGXFWLRQ�RI�WKLV�IUDPHZRUN�WRRN�FRQVLGHUDEOH�WLPH��LW�ZDV�QRW
JHQHUDOO\�DFFHSWHG�DV�DQ�DGHTXDWH�VWDUWLQJ�SRLQW��,W�ZDV�WKHUHIRUH�GHFLGHG�WR
SURGXFH�DQ�DGGLWLRQDO�VWDQGDUG��ZKLFK�ZDV�FDOOHG�WKH�6\VWHPV�0DQDJHPHQW
2YHUYLHZ�>��@��7RJHWKHU�WKHVH�VWDQGDUGV�SURYLGH�WKH�EDVLV�IRU�26,�PDQDJH�
PHQW��)LJXUH������

7KLV�FKDSWHU�LV�VWUXFWXUHG�DV�IROORZV��6HFWLRQ�����DQG�6HFWLRQ�����H[SODLQ�26,
PDQDJHPHQW��5HDGLQJ�LV�UHFRPPHQGHG�IRU�WKRVH�ZKR�GR�QRW�\HW�XQGHUVWDQG
WKLV�W\SH�RI�PDQDJHPHQW��SHRSOH�ZKR�DUH�IDPLOLDU�ZLWK�LW�PD\�VNLS�WKHVH�VHF�
WLRQV��,Q�6HFWLRQ�����WKH�26,�0DQDJHPHQW�)UDPHZRUN�ZLOO�EH�GLVFXVVHG��WKH
SUREOHP�DUHDV�WKDW�PD\�EH�VROYHG�ZLWK�26,�PDQDJHPHQW�ZLOO�EH�LGHQWLILHG�DQG
WKH�ZD\V�LQ�ZKLFK�PDQDJHPHQW�LQIRUPDWLRQ�FDQ�EH�H[FKDQJHG�ZLOO�EH�GLV�
FXVVHG��6HFWLRQ�����DGGUHVVHV�WKH�26,�6\VWHPV�0DQDJHPHQW�2YHUYLHZ��LW�GLV�
FXVVHV�IXQFWLRQDO��LQIRUPDWLRQ��FRPPXQLFDWLRQ�DQG�RUJDQL]DWLRQDO�DVSHFWV�RI
6\VWHPV�0DQDJHPHQW�

7KH�DQDO\VLV�RI�26,�PDQDJHPHQW�LV�JLYHQ�LQ�6HFWLRQ������7KH�SXUSRVH�RI�WKLV
VHFWLRQ�LV�WR�LGHQWLI\�ZKLFK�SUREOHPV�PXVW�EH�UHVROYHG�LQ�SDUW�,,�RI�WKLV�WKHVLV�

�� 1RZDGD\V�WKH�JURXS�LV�FDOOHG�,62�,(&�-7&���6&����:*��

Title ISO/IEC ITU-T Year of publication

OSI Management Framework 7498/4 X.700 1989

OSI Systems management Overview 10040 X.701 1992

)LJXUH������%DVLV�RI�26,�0DQDJHPHQW
��



26,�0DQDJHPHQW
����26,�0DQDJHPHQW�)UDPHZRUN

7KLV�VHFWLRQ�GLVFXVVHV�WKH�ILUVW�VWDQGDUG�LQ�ZKLFK�26,�PDQDJHPHQW�LV�GHILQHG�
WKH�26,�0DQDJHPHQW�)UDPHZRUN�
6XEVHFWLRQ�������GHVFULEHV�WKH�SUREOHP�DUHDV�IRU�ZKLFK�26,�PDQDJHPHQW�ZDV
GHYHORSHG��7KHVH�DUHDV�DUH�WKH�VR�FDOOHG�IXQFWLRQDO�DUHDV�RI�26,�PDQDJHPHQW�
6XEVHFWLRQ�������GLVFXVVHV�WKH�SRVVLEOH�ZD\V�WR�H[FKDQJH�PDQDJHPHQW�LQIRU�
PDWLRQ��WKHVH�ZD\V�DUH��V\VWHPV�PDQDJHPHQW��OD\HU�PDQDJHPHQW�DQG�OD\HU
RSHUDWLRQ��)LQDOO\�6XEVHFWLRQ�������GLVFXVVHV�PDQDJHG�REMHFWV��PDQDJHPHQW
LQIRUPDWLRQ�DQG�WKH�0DQDJHPHQW�,QIRUPDWLRQ�%DVH��0,%��

������)XQFWLRQDO�$UHDV

7KH�ILUVW�:RUNLQJ�'UDIWV�RI�WKH�0DQDJHPHQW�)UDPHZRUN�DOUHDG\�FRQWDLQHG
VHFWLRQV�RQ�PDQDJHPHQW�IXQFWLRQV��7KHVH�PDQDJHPHQW�IXQFWLRQV�JUDGXDOO\
HYROYHG�LQWR�ZKDW�LV�SUHVHQWO\�NQRZQ�DV�WKH�ILYH�IXQFWLRQDO�DUHDV�RI�26,��7R
GHQRWH�WKHVH�DUHDV��WKH�WHUP�¶)&$36·�LV�FRPPRQO\�XVHG��WKLV�WHUP�LV�D�FRQWUDF�
WLRQ�RI�WKH�ILYH�LQLWLDO�OHWWHUV�RI�WKH�IXQFWLRQDO�DUHDV��

��������)DXOW�PDQDJHPHQW

)DXOW�PDQDJHPHQW�LV�WKH�VHW�RI�IDFLOLWLHV�ZKLFK�HQDEOHV�WKH�GHWHFWLRQ��LVRODWLRQ
DQG�FRUUHFWLRQ�RI�DEQRUPDO�RSHUDWLRQ��3RVVLEOH�FDXVHV�IRU�DEQRUPDO�RSHUDWLRQ
DUH��GHVLJQ�DQG�LPSOHPHQWDWLRQ�HUURUV��RYHUORDG�HUURUV��H[WHUQDO�GLVWXUEDQFHV�
DQG�OLIHWLPH�H[SLUDWLRQ��)DXOW�PDQDJHPHQW�LQFOXGHV�IXQFWLRQV�WR�
� 0DLQWDLQ�DQG�H[DPLQH�HUURU�ORJV�
� $FFHSW�DQG�DFW�XSRQ�HUURU�QRWLILFDWLRQV�
� 7UDFH�DQG�LGHQWLI\�IDXOWV�
� &DUU\�RXW�GLDJQRVWLF�WHVWV�
� &RUUHFW�IDXOWV�

��������&RQILJXUDWLRQ�PDQDJHPHQW

&RQILJXUDWLRQ�PDQDJHPHQW�LV�WKH�VHW�RI�IDFLOLWLHV�ZKLFK�
� 5HFRUGV�WKH�FXUUHQW�FRQILJXUDWLRQ�
� 5HFRUGV�FKDQJHV�LQ�WKH�FRQILJXUDWLRQ�
� ,GHQWLILHV�QHWZRUN�FRPSRQHQWV��JLYH�DGGUHVVHV�WR�6HUYLFH�$FFHVV�3RLQWV�DQG
WLWOHV�WR�QHWZRUN�HQWLWLHV��

� ,QLWLDOL]HV�DQG�FORVHV�GRZQ�QHWZRUN�V\VWHPV�
� &KDQJHV�QHWZRUN�SDUDPHWHUV��H�J��URXWLQJ�WDEOHV��

$Q�LPSRUWDQW�DVSHFW�RI�FRQILJXUDWLRQ�PDQDJHPHQW�� LV�WKH�DVVLJQPHQW�RI
QDPHV��7R�VWUHVV�WKLV�LPSRUWDQFH��WKH�WHUP�FRQILJXUDWLRQ�DQG�QDPH�PDQDJH�
PHQW�LV�VRPHWLPHV�XVHG�>���@�
��



26,�0DQDJHPHQW�)UDPHZRUN
��������$FFRXQWLQJ�PDQDJHPHQW

$FFRXQWLQJ�PDQDJHPHQW�LV�WKH�VHW�RI�IDFLOLWLHV�ZKLFK�HQDEOHV�FKDUJHV�WR�EH
HVWDEOLVKHG��DQG�FRVWV�WR�EH�LGHQWLILHG�IRU�WKH�XVH�RI�QHWZRUN�UHVRXUFHV��7KHVH
UHVRXUFHV�FDQ�EH�
� 7KH�QHWZRUN�VHUYLFH�SURYLGHU��ZKLFK�LV�UHVSRQVLEOH�IRU�WKH�WUDQVIHU�RI�XVHU
GDWD��H�J��WKH�SXEOLF�QHWZRUN��

� 1HWZRUN�DSSOLFDWLRQV��H�J��GLUHFWRU\�VHUYLFHV��

$FFRXQWLQJ�PDQDJHPHQW�PD\�
� ,QIRUP�XVHUV�RI�WKH�FRVWV�WKXV�IDU�
� ,QIRUP�XVHUV�RI�WKH�H[SHFWHG�FRVWV�LQ�WKH�IXWXUH�
� 6HW�FRVW�OLPLWV��H�J��GLVDEOH����WHOHSKRQH�FRQQHFWLRQV��
� &RPELQH�FRVWV� �WR�SUHYHQW� WKH�XVHU� IURP�UHFHLYLQJ�VHSDUDWH�ELOOV� IRU� HDFK
LQGLYLGXDO� FRQQHFWLRQ� RU�� LQ� FDVH� RI� LQWHUQDWLRQDO� FRQQHFWLRQV�� IURP� HDFK
FRXQWU\�WUDYHUVHG��

��������3HUIRUPDQFH�PDQDJHPHQW

3HUIRUPDQFH�PDQDJHPHQW�LV�QHHGHG�WR�RSWLPL]H�WKH�4XDOLW\�RI�6HUYLFH��4R6��
7R�GHWHFW�FKDQJHV�LQ�WKH�QHWZRUN·V�SHUIRUPDQFH��VWDWLVWLFDO�GDWD��H�J��WLPHU�DQG
FRXQWHU�YDOXHV��VKRXOG�EH�FROOHFWHG�DQG�ORJJHG�RQ�DQ�LQFLGHQWDO�RU�SHULRGLFDO
EDVLV��7KH�XVH�RI�VXFK�ORJV�LV�QRW�UHVWULFWHG�WR�SHUIRUPDQFH�PDQDJHPHQW��DOVR
RWKHU�PDQDJHPHQW�DUHDV�WDNH�DGYDQWDJH�RI�WKHVH�ORJV�
� 3HUIRUPDQFH�ORJV�FDQ�EH�XVHG�E\�IDXOW�PDQDJHPHQW�WR�GHWHFW�IDXOWV�
� 3HUIRUPDQFH�ORJV�FDQ�EH�XVHG�E\�FRQILJXUDWLRQ�PDQDJHPHQW�WR�GHFLGH�ZKHQ
FKDQJHV�DUH�QHHGHG�LQ�WKH�FRQILJXUDWLRQ�

� 3HUIRUPDQFH�ORJV�FDQ�EH�XVHG�E\�DFFRXQWLQJ�PDQDJHPHQW�WR�DGMXVW�ELOOV�
7R�DOORZ�D�PHDQLQJIXO�FRPSDULVRQ�RI�SHUIRUPDQFH�ORJV��DOVR�WKH�FRQILJXUDWLRQ
PXVW�EH�NQRZQ�WKDW�H[LVWHG�DW�WKH�WLPH�WKH�ORJV�ZHUH�PDGH��&RQILJXUDWLRQ
LQIRUPDWLRQ�PXVW�WKHUHIRUH�EH�ORJJHG�WRR�

��������6HFXULW\�PDQDJHPHQW

6HFXULW\�PDQDJHPHQW�LV�WKH�VHW�RI�IDFLOLWLHV�ZKLFK�HQDEOHV�WKH�PDQDJHU�WR�LQL�
WLDOL]H�DQG�PRGLI\�WKRVH�IXQFWLRQV�WKDW�VHFXUH�WKH�QHWZRUN�IURP�XVHU�PLVEH�
KDYLRXU�DQG�XQDXWKRUL]HG�DFFHVV��,PSRUWDQW�SDUWV�RI�VHFXULW\�PDQDJHPHQW
DUH�NH\�PDQDJHPHQW��IRU�DXWKRUL]DWLRQ��HQFU\SWLRQ�DQG�DXWKHQWLFDWLRQ���PDLQ�
WHQDQFH�RI�ILUHZDOOV�>��@>��@�DQG�FUHDWLRQ�RI�VHFXULW\�ORJV�

������([FKDQJH�RI�PDQDJHPHQW�LQIRUPDWLRQ

7KUHH�GLIIHUHQW�ZD\V�WR�H[FKDQJH�PDQDJHPHQW�LQIRUPDWLRQ�ZHUH�DOUHDG\�LGHQ�
WLILHG�LQ�WKH�26,�5HIHUHQFH�0RGHO��V\VWHPV�PDQDJHPHQW��DSSOLFDWLRQ�PDQDJH�
PHQW�DQG�OD\HU�PDQDJHPHQW��$OWKRXJK�RQH�ZRXOG�H[SHFW�WKDW�6&����:*��
ZRXOG�XVH�WKHVH�WKUHH�DSSURDFKHV�DV�VWDUWLQJ�SRLQW�LQ�WKH�GHYHORSPHQW�RI�WKH
��



26,�0DQDJHPHQW
0DQDJHPHQW�)UDPHZRUN��WKLV�GLG�QRW�KDSSHQ��,QVWHDG��6&����:*���GHFLGHG
WR�UHPRYH�DSSOLFDWLRQ�PDQDJHPHQW�DQG�LQFOXGH�OD\HU�RSHUDWLRQ�

��������6\VWHPV�PDQDJHPHQW

7KH�LQLWLDO�GHILQLWLRQ�RI�V\VWHPV�PDQDJHPHQW��DV�IRXQG�LQ�WKH�26,�5HIHUHQFH
0RGHO��GLVWLQJXLVKHV�EHWZHHQ�WZR�GLIIHUHQW�SURSHUWLHV�
� 6\VWHPV�PDQDJHPHQW� LV�UHODWHG�WR�WKH�PDQDJHPHQW�RI�26,�UHVRXUFHV�DQG
WKHLU�VWDWXV�DFURVV�DOO�OD\HUV�RI�WKH�26,�DUFKLWHFWXUH�

� 3URWRFROV�IRU�V\VWHPV�PDQDJHPHQW�UHVLGH�LQ�WKH�DSSOLFDWLRQ�OD\HU�
7KH�ILUVW�SURSHUW\�H[SODLQV�ZKDW�LV�EHLQJ�PDQDJHG��WKH�VHFRQG�H[SODLQV�KRZ
PDQDJHPHQW�LQIRUPDWLRQ�VKRXOG�EH�H[FKDQJHG�

,W�LV�LQWHUHVWLQJ�WR�VHH�WKDW�WKH�26,�0DQDJHPHQW�)UDPHZRUN�IRFXVHV�RQ�WKH
LQIRUPDWLRQ�H[FKDQJH�DVSHFW�RI�V\VWHPV�PDQDJHPHQW��DQG�LJQRUHV�WKH�DVSHFW
RI�ZKDW�LV�EHLQJ�PDQDJHG���6\VWHPV�PDQDJHPHQW�FDQ�WKXV�EH�FKDUDFWHUL]HG
E\�WKH�IDFW�WKDW�DSSOLFDWLRQ�SURWRFROV�VKRXOG�EH�XVHG�IRU�WKH�H[FKDQJH�RI�PDQ�
DJHPHQW�LQIRUPDWLRQ��$SSOLFDWLRQ�SURWRFROV�DUH�EXLOW�XSRQ�UHOLDEOH��FRQQHF�
WLRQ�RULHQWHG�XQGHUO\LQJ�VHUYLFHV��WKH�WHUP�¶UR\DO�URXWH·�KDV�VRPHWLPHV�EHHQ
XVHG�WR�FKDUDFWHUL]H�WKLV�ZD\�RI�PDQDJHPHQW�LQIRUPDWLRQ�H[FKDQJH�>��@���

7KH�GHFLVLRQ�WR�XVH�DSSOLFDWLRQ�OD\HU�SURWRFROV�LV�EDVHG�XSRQ�WKH�DVVXPSWLRQ
WKDW�PDQDJHPHQW�LQIRUPDWLRQ�VKRXOG�EH�H[FKDQJHG�LQ�WKH�VDPH�ZD\�DV�DOO
RWKHU�IRUPV�RI�LQIRUPDWLRQ��$FFRUGLQJ�WR�WKLV�YLHZ��PDQDJHPHQW�VKRXOG�EH
UHJDUGHG�DV�MXVW�DQRWKHU�DSSOLFDWLRQ�RQ�WRS�RI�WKH�QHWZRUN��
7R�PRGHO�WKH�H[FKDQJH�RI�PDQDJHPHQW�LQIRUPDWLRQ��WKH�FRQFHSW�RI�6\VWHPV
0DQDJHPHQW�$SSOLFDWLRQ�(QWLWLHV��60$(V��ZDV�LQWURGXFHG��60$(V�UHVLGH�LQ
WKH�DSSOLFDWLRQ�OD\HU�DQG�UHDOL]H�WKH�FRPPXQLFDWLRQ�DVSHFWV�RI�WKH�V\VWHPV
PDQDJHPHQW�IXQFWLRQV��)LJXUH������

�� 7KH�26,�0DQDJHPHQW�)UDPHZRUN�LQFOXGHV�WKH�IROORZLQJ�WH[W���LW�LV�SHUFHLYHG�WKDW�WKH�PD�
MRULW\�RI�PDQDJHPHQW�LQIRUPDWLRQ�H[FKDQJHV�ZLOO�UHTXLUH�FRQWH[W�QHJRWLDWLRQ��WKH�HVWDEOLVK�
PHQW�RI�D�PDQDJHPHQW�VHVVLRQ��D�UHOLDEOH�HQG�WR�HQG�WUDQVSRUW�VHUYLFH�HWF���LQ�H[DFWO\�WKH
VDPH�ZD\�DV�RWKHU�DSSOLFDWLRQ�OD\HU�H[FKDQJHV��

)LJXUH������6\VWHPV�PDQDJHPHQW�VKRXOG�EH�VHHQ�DV�DQ�DSSOLFDWLRQ�SURWRFRO

medium

physical layer

network layer

presentation layer

transport layer

session layer

application layer

data link layer

systems management

protocol SMAESMAE
��



26,�0DQDJHPHQW�)UDPHZRUN
7KH�GHIHQGHUV�RI�PDQDJHPHQW�H[FKDQJHV�DW�DSSOLFDWLRQ�OHYHO�XVH�WKH�IROORZLQJ
DUJXPHQWV�
� $SSOLFDWLRQ�OD\HU�SURWRFROV�DUH�WKH�PRVW�¶SRZHUIXO·�NLQG�RI�SURWRFROV��2QH�VLQ�
JOH�DSSOLFDWLRQ�OD\HU�SURWRFRO�ZLOO�EH�FDSDEOH�WR�WUDQVIHU�PDQ\�W\SHV�RI�PDQ�
DJHPHQW� LQIRUPDWLRQ��'HILQLQJ�RQH�SRZHUIXO�PDQDJHPHQW�SURWRFRO�ZLOO�EH
PXFK�EHWWHU�WKDQ�GHILQLQJ�PDQ\�IXWLOH�PDQDJHPHQW�SURWRFROV�

� 6HUYLFHV�WKDW�DUH�SURYLGHG�E\�ORZHU�OD\HUV�DUH�XVXDOO\�QRW�JRRG�HQRXJK�WR
VDWLVI\� DOO� PDQDJHPHQW� QHHGV��� 7R� H[FKDQJH� IRU� H[DPSOH� ODUJH� URXWLQJ
WDEOHV��WKH�IXOO�FDSDELOLWLHV�RI�DOO�26,�OD\HUV�PD\�EH�UHTXLUHG��H�J��HUURU�GHWHF�
WLRQ��HUURU�FRUUHFWLRQ��VHJPHQWDWLRQ��UHDVVHPEO\��FRQWH[W�QHJRWLDWLRQ�HWF���

� 0DQDJHPHQW� LV�VHHQ�DV�DQ�DSSOLFDWLRQ�RQ� WRS�RI�D�QHWZRUN�� ,I� ,62�ZRXOG
PRGHO�WKLV�DSSOLFDWLRQ�QRW�ZLWKLQ�WKH�DSSOLFDWLRQ�OD\HU��LW�ZRXOG�XQGHUPLQH
LWV�RZQ�DSSURDFK�

7KH�RSSRQHQWV�RI�PDQDJHPHQW�H[FKDQJHV�DW�DSSOLFDWLRQ�OHYHO�XVH�WKH�IROORZLQJ
DUJXPHQWV�
� ,PSOHPHQWLQJ�DOO�VHYHQ�OD\HUV�RI�WKH�5HIHUHQFH�0RGHO�LV�H[SHQVLYH��7KHUH�DUH
PDQ\�V\VWHPV�WKDW��IRU�WKHLU�QRUPDO�RSHUDWLRQ��GR�QRW�QHHG�WR�LPSOHPHQW�DOO
VHYHQ�OD\HUV��H�J��EULGJHV�DQG�URXWHUV���,Q�WKHVH�V\VWHPV�LW�PD\�EH�D�ZDVWH�RI
PRQH\�WR�LPSOHPHQW�WKH�UHPDLQLQJ�OD\HUV��MXVW�WR�DOORZ�PDQDJHPHQW�

� $IWHU� D� QHWZRUN� FROODSVH�� DQ� LPSRUWDQW� PDQDJHPHQW� UHVSRQVLELOLW\� LV� WR
UHVWRUH�QHWZRUN�VHUYLFHV��$V�D�UHVXOW�RI�WKH�FROODSVH��DSSOLFDWLRQ�OD\HU�SURWR�
FROV�PD\�QR�ORQJHU�IXQFWLRQ�ZHOO��,Q�FDVH�WKH�H[FKDQJH�RI�PDQDJHPHQW�LQIRU�
PDWLRQ� UHOLHV�XSRQ� WKH�FRUUHFW� RSHUDWLRQ�RI� WKHVH�SURWRFROV��PDQDJHPHQW
IXQFWLRQV�PD\�QR�ORQJHU�EH�UHDFKDEOH�

� $SSOLFDWLRQ�OD\HU�SURWRFROV�LQYROYH�D�ORW�RI�SURFHVVLQJ�DQG�DUH�UHODWLYHO\�VORZ�
� $SSOLFDWLRQ�OD\HU�SURWRFROV�GR�QRW�KDYH�PXOWLFDVW�RU�EURDGFDVW�IDFLOLWLHV�

��������/D\HU�PDQDJHPHQW

:KLOH�V\VWHPV�PDQDJHPHQW�KDV�EHHQ�GHILQHG�DV�WKH�SUHIHUUHG�ZD\�WR�H[FKDQJH
PDQDJHPHQW�LQIRUPDWLRQ��LW�LV�QRW�WKH�RQO\�ZD\��7KH�26,�0DQDJHPHQW�)UDPH�
ZRUN�DOORZV�DV�DOWHUQDWLYH�IRU�H[DPSOH�OD\HU�PDQDJHPHQW��ZKLFK�KDV�WKH�IRO�
ORZLQJ�SURSHUWLHV�
� �1��OD\HU�PDQDJHPHQW�VXSSRUWV�WKH�PRQLWRULQJ��FRQWURO�DQG�FRRUGLQDWLRQ�RI
�1��OD\HU�PDQDJHG�REMHFWV�

� �1��OD\HU�PDQDJHPHQW� SURWRFROV� DUH� VXSSRUWHG� E\� SURWRFROV� RI� WKH� OD\HUV
�1����DQG�EHORZ�

7KH�ILUVW�LWHP�UHODWHV�OD\HU�PDQDJHPHQW�WR�ZKDW�LV�EHLQJ�PDQDJHG��WKH�VHFRQG
WHOOV�XV�KRZ��1��OD\HU�PDQDJHPHQW�LQIRUPDWLRQ�VKRXOG�EH�H[FKDQJHG��)LJXUH
����VKRZV�WKH�H[DPSOH�RI�26,�QHWZRUN�OD\HU�PDQDJHPHQW�LQIRUPDWLRQ��ZKLFK
LV�H[FKDQJHG�E\�PHDQV�RI�D�VSHFLDO�SXUSRVH� OD\HU�PDQDJHPHQW�SURWRFRO
ORFDWHG�RQ�WRS�RI�QRUPDO�FRPPXQLFDWLRQ�SURWRFROV��D�VLPLODU�ILJXUH�FDQ�EH
IRXQG�LQ�WKH�DQQH[�WR�WKH�26,�0DQDJHPHQW�)UDPHZRUN��

�� ,W�LV�LQWHUHVWLQJ�WR�UHPHPEHU�WKDW�,(((·V�&02/�GHILQHV�WKDW�&0,3��ZKLFK�LV�D�V\VWHPV�PDQ�
DJHPHQW�SURWRFRO��VKRXOG�EH�UXQ�RQ�WRS�RI�//&��SDJH�����
��



26,�0DQDJHPHQW
$Q�LPSRUWDQW�GLVWLQFWLRQ�EHWZHHQ�V\VWHPV�PDQDJHPHQW�DQG�OD\HU�PDQDJH�
PHQW�� LV�WKDW�V\VWHPV�PDQDJHPHQW�XVHV�WKH�SUHVHQWDWLRQ�VHUYLFH� IRU�WKH
H[FKDQJH�RI�PDQDJHPHQW�LQIRUPDWLRQ��ZKHUHDV��1��OD\HU�PDQDJHPHQW�XVHV
WKH� �1����VHUYLFH��$FFRUGLQJ�WR�WKH�0DQDJHPHQW�)UDPHZRUN���XVDJH�RI�OD\HU
PDQDJHPHQW�LV�UHVWULFWHG�WR�WKRVH�FDVHV�ZKHUH�XVDJH�RI�V\VWHPV�PDQDJHPHQW
LV�LQDSSURSULDWH��

Example: /D\HU�PDQDJHPHQW� LV�FRPPRQO\�XVHG�IRU�WKH�H[FKDQJH�RI
URXWLQJ�LQIRUPDWLRQ��,Q�D�QXPEHU�RI�FDVHV��URXWLQJ�LQIRUPDWLRQ�PXVW
EH�EURDGFDVWHG�RYHU�DQ�HQWLUH�URXWLQJ�GRPDLQ��6LQFH�WKH�SUHVHQWD�
WLRQ�VHUYLFH�KDV�QR�EURDGFDVW�FDSDELOLWLHV��LW�PD\�EH�LQHIILFLHQW�WR�XVH
V\VWHPV�PDQDJHPHQW��6HYHUDO�H[LVWLQJ�URXWLQJ�VWUDWHJLHV�WKHUHIRUH
UHO\�XSRQ�OD\HU�PDQDJHPHQW�SURWRFROV��)LJXUH������

2WKHU�H[DPSOHV�RI�OD\HU�PDQDJHPHQW�DUH�JLYHQ�LQ�)LJXUH������7KH�VWDQGDUGV
ZKLFK�DUH�PHQWLRQHG�LQ�WKLV�ILJXUH�DUH�LPSOHPHQWHG�LQ�PDQ\�QHWZRUNV�WKDW
VXSSRUW�WKH�26,�&RQQHFWLRQ/HVV�1HWZRUN�3URWRFRO��&/13��>��@��7KH�ILJXUH�LV
LQFOXGHG�WR�GHPRQVWUDWH�WKDW��FRQWUDU\�WR�ZKDW�LV�VRPHWLPHV�VXJJHVWHG��LQ�UHDO
QHWZRUNV�OD\HU�PDQDJHPHQW�H[FKDQJHV�RFFXU�IUHTXHQWO\�

PDU type Defined by When generated

Bridge PDUs ISO 10038
Generated by all bridges after expiration of Hello 
timer (default value: 2 seconds)

Configuration PDUs ISO 9542
Generated by all network entities after expiration of 
Configuration timer (min. value: several seconds; 
max. value: several minutes)

Hello PDUs ISO 10589
Generated by all routers after expiration of Hello 
timer (default value: 10 seconds)

)LJXUH������([DPSOHV�RI�OD\HU�PDQDJHPHQW�H[FKDQJHV

)LJXUH������/D\HU�PDQDJHPHQW�YHUVXV�QRUPDO�FRPPXQLFDWLRQ�SURWRFROV

Special purpose layer
management protocol

Normal communications
protocol

networknetwork
��



26,�0DQDJHPHQW�)UDPHZRUN

nt of
��������/D\HU�RSHUDWLRQ

7KH�ODVW�W\SH�RI�PDQDJHPHQW�LQIRUPDWLRQ�H[FKDQJH�LV� OD\HU�RSHUDWLRQ��7KLV
IRUP�ZDV�ILUVW�GHILQHG�E\�WKH�0DQDJHPHQW�)UDPHZRUN�DQG�KDV�QRW�EHHQ�PHQ�
WLRQHG�LQ�WKH�26,�5HIHUHQFH�0RGHO��/D\HU�RSHUDWLRQ�LV�GHILQHG�DV��PRQLWRULQJ
DQG�FRQWUROOLQJ�D�VLQJOH�LQVWDQFH�RI�FRPPXQLFDWLRQ����,Q�FDVH�RI�OD\HU�RSHUDWLRQ�
PDQDJHPHQW�LQIRUPDWLRQ�LV�FDUULHG�DV�SDUW�RI�D�QRUPDO�OD\HU�SURWRFRO��-XVW�DV
ZLWK��1��OD\HU�PDQDJHPHQW���1��OD\HU�RSHUDWLRQ�XVHV�WKH�XQGHUO\LQJ��1����SUR�
WRFROV�IRU�WKH�H[FKDQJH�RI�PDQDJHPHQW�LQIRUPDWLRQ��)LJXUH������

������0DQDJHG�REMHFWV��PDQDJHPHQW�LQIRUPDWLRQ�DQG�WKH�0,%�

To understand the relationship between managed objects, management information and the
‘Management Information Base’ (MIB), it may be helpful to take a look at the developme
WKH�0DQDJHPHQW�)UDPHZRUN�VWDQGDUG��6HYHUDO�GUDIW�YHUVLRQV�RI�WKLV�VWDQGDUG
FRQWDLQHG�WKH�IROORZLQJ�GHILQLWLRQV�
� Managed object:��WKRVH�GDWD�SURFHVVLQJ�DQG�GDWD�FRPPXQLFDWLRQV�UHVRXUFHV
�ZKHWKHU�26,�UHVRXUFHV�RU�QRW��WKDW�PD\�EH�PDQDJHG�WKURXJK�WKH�XVH�RI�DQ
26,�PDQDJHPHQW�SURWRFRO��

� Management information:��,QIRUPDWLRQ�DVVRFLDWHG�ZLWK�D�PDQDJHG�REMHFW�WKDW�LV
RSHUDWHG�RQ�E\�WKH�26,�0DQDJHPHQW�SURWRFRO�WR�FRQWURO�DQG�PRQLWRU�WKDW
REMHFW��

7KHVH�GHILQLWLRQV�VXJJHVW�WKDW�D�GLIIHUHQFH�H[LVWV�EHWZHHQ�PDQDJHG�REMHFWV
DQG�PDQDJHPHQW�LQIRUPDWLRQ��$OWKRXJK�WKH�YDULRXV�GUDIWV�RI�WKH�0DQDJHPHQW
)UDPHZRUN�GRFXPHQW�DUH�VRPHWLPHV�GLIILFXOW�WR�XQGHUVWDQG��DOVR�WKH�IROORZ�
LQJ�YLHZ�HPHUJHV�
� PDQDJHG�REMHFWV�UHVLGH�LQ�WKH�YDULRXV�OD\HUV�RI�WKH�26,�50�
� PDQDJHPHQW� LQIRUPDWLRQ� UHVLGHV� LQ� WKH� 0DQDJHPHQW� ,QIRUPDWLRQ� %DVH
�0,%��

�� $�VLQJOH�LQVWDQFH�RI�FRPPXQLFDWLRQ�LV�D�VLQJOH�FRQQHFWLRQ��LQ�FDVH�RI�D�FRQQHFWLRQ�RULHQWHG
VHUYLFH��RU�D�VLQJOH�UHTXHVW�UHVSRQVH�SDLU��LQ�FDVH�RI�D�FRQQHFWLRQOHVV�VHUYLFH��

)LJXUH������/D\HU�RSHUDWLRQ�YHUVXV�QRUPDO�FRPPXQLFDWLRQ�SURWRFROV

Normal communications
protocol carrying ‘layer

Normal communications
protocol

networknetwork

operation’ information
��



26,�0DQDJHPHQW
7KH�0,%�FDQ�EH�VHHQ�DV�D�NLQG�RI�GDWDEDVH��7KH�FRQWHQWV�RI�WKLV�GDWDEDVH�LV
QRW�WKH�VHW�RI�PDQDJHG�REMHFWV�WKHPVHOYHV��EXW�WKH�LQIRUPDWLRQ�WKDW�LV�DVVRFL�
DWHG�ZLWK�WKH�PDQDJHG�REMHFWV��/D\HU�0DQDJHUV��/0V��DUH�UHVSRQVLEOH�WR�PDLQ�
WDLQ�WKH�DVVRFLDWLRQ�EHWZHHQ�0,%�LQIRUPDWLRQ�DQG�PDQDJHG�REMHFWV��)LJXUH
������,Q�FDVH�RI�SUREOHPV�ZLWK�/D\HU�0DQDJHUV��LW�PLJKW�RFFXU�WKDW�WKH�LQIRU�
PDWLRQ�LQ�WKH�0,%�GRHV�QRW�DFFXUDWHO\�UHIOHFW�WKH�VWDWH�RI�WKH�PDQDJHG�REMHFWV
DQ\�PRUH�

7KLV�YLHZ�RI�PDQDJHG�REMHFWV��PDQDJHPHQW�LQIRUPDWLRQ�DQG�WKH�0,%�ZDV�VWLOO
H[SUHVVHG�LQ�WKH�',6�YHUVLRQ�RI�WKH�PDQDJHPHQW�IUDPHZRUN���������,Q�IDFW�WKLV
YLHZ�LV�VWLOO�VXSSRUWHG�E\�PDQ\�SHRSOH���)RU�XQFOHDU�UHDVRQV��QRQH�RI�WKH
QDWLRQDO�ERGLHV�PDGH�DQ�H[SOLFLW�UHTXHVW��WKH�HGLWLQJ�PHHWLQJ�WKDW�ZDV�UHVSRQ�
VLEOH�IRU�UHVROXWLRQ�RI�WKH�FRPPHQWV�RQ�WKH�',6�EDOORW�

� 5HPRYHG�WKH�GHILQLWLRQ�RI�PDQDJHPHQW�LQIRUPDWLRQ�

� &KDQJHG�WKH�GHILQLWLRQ�RI�PDQDJHG�REMHFWV�

� &KDQJHG�WKH�GHVFULSWLRQ�RI�WKH�0,%�

� 5HPRYHG�DQ�H[SODQDWRU\�SLFWXUH�IURP�WKH�$QQH[�

$V�D�UHVXOW�RI�WKHVH�FKDQJHV��WKHUH�H[LVWV�QR�ORQJHU�D�GLIIHUHQFH�EHWZHHQ�WKH
PDQDJHPHQW�LQIRUPDWLRQ�WKDW�FDQ�EH�VWRUHG�ZLWKLQ�D�0,%��DQG�WKH�PDQDJHG
REMHFWV�WKHPVHOYHV��$FFRUGLQJ�WR�WKH�ILQDO�YHUVLRQ�RI�WKH�0DQDJHPHQW�)UDPH�
ZRUN��WKH�VHW�RI�PDQDJHG�REMHFWV�ZLWKLQ�D�V\VWHP��FRQVWLWXWHV�WKDW�V\VWHP·V
0,%���6LQFH�WKLV�WH[W�LPSOLHV�WKDW�D�0,%�LV�FRQFHSWXDOO\�QRWKLQJ�PRUH�WKDQ�WKH
FROOHFWLRQ�RI�DOO�PDQDJHG�REMHFWV�ZLWKLQ�WKDW�V\VWHP��WKH�0,%�FRQFHSW�GRHV�QRW
VHHP�WR�EH�YHU\�XVHIXO�DQ\�PRUH�>���@�

������,PSDFW�RI�WKH�26,�0DQDJHPHQW�)UDPHZRUN

7KH�26,�0DQDJHPHQW�)UDPHZRUN�LV�WKH�ILUVW�LQ�D�VHULHV�RI�26,�PDQDJHPHQW
VWDQGDUGV��,W�ZRXOG�WKHUHIRUH�EH�UHDVRQDEOH�WR�H[SHFW�WKDW�WKLV�VWDQGDUG�FRQ�
WDLQV�LPSRUWDQW�LQIRUPDWLRQ�DQG�LV�JHQHUDOO\�DFFHSWHG��,Q�WKLV�VXEVHFWLRQ�ERWK
RI�WKHVH�DVVXPSWLRQV�ZLOO�EH�DQDO\VHG�

�� 7KLV�YLHZ�LV�IRU�LQVWDQFH�VWLOO�EHLQJ�XVHG�E\�WKH�,QWHUQHW�PDQDJHPHQW��6103��JURXS�

)LJXUH������(DUO\�YLHZ�RI�0,%��PDQDJHG�REMHFWV�DQG�/D\HU�0DQDJHUV

LM

LM

LM

LM

LM

LM

LM

MIB

Single OSI System

MIB = Management Information Base
LM = Layer Manager

= Managed Object 
��



26,�0DQDJHPHQW�)UDPHZRUN
,QIRUPDWLRQ

$OWKRXJK�LWV�GLIILFXOW�WR�GHWHUPLQH�WKH�TXDOLW\�RI�WKH�LQIRUPDWLRQ�WKDW�LV�LQ�WKH
26,�0DQDJHPHQW�)UDPHZRUN��LW�LV�ZHOO�SRVVLEOH�WR�H[DPLQH�LWV�TXDQWLW\��,W�LV�
IRU�LQVWDQFH��LQWHUHVWLQJ�WR�ORRN�DW�WKH�GHYHORSPHQW�RI�WKH�WH[W�RQ�V\VWHPV�PDQ�
DJHPHQW���ZKLFK�LV�WKH�PRVW�LPSRUWDQW�IRUP�RI�26,�PDQDJHPHQW�
6\VWHPV�PDQDJHPHQW�ZDV�ILUVW�GHILQHG�E\�WKH�26,�5HIHUHQFH�0RGHO��ZKLFK
LQFOXGHG�DERXW�����ZRUGV�WR�H[SODLQ�WKH�LGHD�
7KH�ILUVW�ZRUNLQJ�GUDIW�RI�WKH�26,�0DQDJHPHQW�)UDPHZRUN�DSSHDUHG�LQ�-XQH
������7KLV�GUDIW�FRQWDLQHG�DERXW�����ZRUGV�DQG�VHYHUDO�SLFWXUHV�WR�H[SODLQ
V\VWHPV�PDQDJHPHQW��,Q�VXEVHTXHQW�ZRUNLQJ�GUDIWV��QHZ�WH[W�ZDV�EHLQJ
DGGHG�DQG�H[LVWLQJ�WH[W�ZDV�EHLQJ�PRGLILHG��,Q�WKH�ILQDO�ZRUNLQJ�GUDIW��QXPEHU
���1RYHPEHU��������DERXW������ZRUGV�ZHUH�XVHG�WR�H[SODLQ�V\VWHPV�PDQDJH�
PHQW��%HVLGHV��VHYHUDO�SLFWXUHV�ZHUH�LQFOXGHG�
8QIRUWXQDWHO\��WKH�ZRUNLQJ�GUDIWV�ZHUH�QRW�YHU\�FRQVLVWHQW�DQG�FRQWDLQHG�VHY�
HUDO�DPELJXLWLHV��'XULQJ�WKH�YDULRXV�EDOORW�VWDJHV���6&����:*���ZDV�XQDEOH
WR�UHVROYH�WKHVH�DPELJXLWLHV��$V�D�UHVXOW��WKHUH�ZDV�QR�DOWHUQDWLYH�WKDQ�WKH
UHPRYDO�RI�FRQWURYHUVLDO�SDUWV��LQFOXGLQJ�DOO�SLFWXUHV��,Q�WKH�ILQDO�WH[W�RI�WKH
26,�0DQDJHPHQW�)UDPHZRUN��WKH�H[SODQDWLRQ�RI�V\VWHPV�PDQDJHPHQW�KDV
EHHQ�UHGXFHG�WR�VRPHWKLQJ�OHVV�WKDQ�D�VLQJOH�SDJH������ZRUGV��
$OWKRXJK�SURGXFWLRQ�RI�WKH�26,�0DQDJHPHQW�)UDPHZRUN�WRRN�HLJKW�\HDUV��WKH
ILQDO�WH[W�FRQWDLQV�WKH�VDPH�QXPEHU�RI�ZRUGV�RQ�V\VWHPV�PDQDJHPHQW�DV�WKH
ILUVW�ZRUNLQJ�GUDIW«

/HYHO�RI�DFFHSWDQFH

7KH�IDFW�WKDW�PDMRU�SLHFHV�RI�WH[W�KDG�WR�EH�UHPRYHG�GXULQJ�WKH�YDULRXV�EDOORW
VWDJHV�VKRXOG�QRW�EH�D�SUREOHP��SURYLGHG�WKDW�WKH�UHPDLQLQJ�WH[W�ZDV�JHQHUDOO\
DFFHSWHG��7KLV�LV�EDUHO\�WKH�FDVH�KRZHYHU��DV�EHFRPHV�FOHDU�IURP�WKH�IROORZLQJ
H[DPSOHV�

�� ,Q�WKLV�VXEVHFWLRQ�WKH�VWDQGDUGV·V�LQIRUPDWLYH��QRQ�LQWHJUDO��DQQH[HV�ZLOO�QRW�EH�WDNHQ�LQWR
DFFRXQW�

�� '3��6HSWHPEHU�������',6��-DQXDU\�������DFFHSWDQFH�RI�ILQDO�WH[W��'HFHPEHU�������GDWH�RI
SXEOLFDWLRQ��1RYHPEHU�����

)LJXUH������/HQJWK�RI�6\VWHPV�0DQDJHPHQW�WH[W��LQ�ZRUGV�
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26,�0DQDJHPHQW
� 7KH� ODVW� RSSRUWXQLW\� IRU� ,62� QDWLRQDO� ERGLHV� WR� MXGJH� WKH� 0DQDJHPHQW
)UDPHZRUN��ZDV�GXULQJ�WKH�EDOORW�RQ�WKH�',6��1DWLRQDO�ERGLHV�KDG�WR�YRWH�RQ
DQ� LQFRPSOHWH� GRFXPHQW� KRZHYHU�� 7KH� VHFWLRQ� RQ�PDQDJHG� REMHFWV� FRQ�
WDLQHG�IRU�H[DPSOH�MXVW�D�VLQJOH�VHQWHQFH��SOXV�DQ�HGLWRUV�QRWH�VD\LQJ�WKDW
IXUWKHU�GHWDLO�PD\�EH�UHTXLUHG��7KH��QRQ�LQWHJUDO��$QQH[�FRQWDLQHG�PXOWLSOH
¶WR�EH�SURYLGHG·�VWDWHPHQWV�

� 7KH�6XPPDU\�RI�9RWLQJ�>��@�RQ�WKH�',6�YHUVLRQ�RI�WKH�0DQDJHPHQW�)UDPH�
ZRUN�VKRZHG����DSSURYDOV����DEVWHQWLRQV�DQG���QHJDWLYH�YRWHV��$W�ILUVW�VLJKW�
WKLV�UHVXOW�VXJJHVWV�D�UHDVRQDEOH�OHYHO�RI�DFFHSWDQFH��+RZHYHU��D�QXPEHU�RI
PHPEHU�ERGLHV�KDG�VHYHUH�UHVHUYDWLRQV��6RPH�RI�WKHVH�DUH�VKRZQ�EHORZ�

� �$)125�LV�DZDUH�WKDW�WHFKQLFDO�DUFKLWHFWXUDO�PDWHULDO�LV�VWLOO�PLVVLQJ�«�

� �7KLV�',6�LV�LQ�QR�ZD\�ZURQJ�RU�PLVOHDGLQJ��,W�LV��KRZHYHU��DFFRUGLQJ�WR�RXU
RSLQLRQ��FRPSOHWHO\�LQVXIILFLHQW�«���',1�

� �11,�KDV�WKH�VWURQJ�IHHOLQJ�WKDW�WKH�FXUUHQW�',6�GRHV�QRW�FRQWDLQ�WKRVH
FRQFHSWV�WKDW�VKRXOG�EH�SDUW�RI�WKH�PDQDJHPHQW�IUDPHZRUN�

� �7KH�8.�GLVDSSURYHV�',6���������EHFDXVH�PDMRU�UHYLVLRQV�DUH�UHTXLUHG�WR
UHPRYH�JHQHUDO�LQFRQVLVWHQFLHV�«�

� 7KH�HGLWLQJ�PHHWLQJ�KHOG�WR�UHVROYH�WKH�FRPPHQWV�RQ�WKH�',6�YHUVLRQ�RI�WKH
0DQDJHPHQW�)UDPHZRUN��ZDV�DWWHQGHG�E\�RQO\�VL[�SHRSOH�IURP�IRXU�FRXQ�
WULHV� �SUHYLRXV�PHHWLQJV� VKRZHG�D�PXFK�EHWWHU�SDUWLFLSDWLRQ���6WLOO� LW�ZDV
GHFLGHG�WR�PDNH�PDMRU�WHFKQLFDO�FKDQJHV�WR�WKH�GRFXPHQW��VHH�IRU�LQVWDQFH
SDJH������'HVSLWH�WKHVH�FKDQJHV��WKH�HGLWLQJ�PHHWLQJ�GLG�QRW�ILQG�LW�QHFHVVDU\
WR�KROG�D�VHFRQG�',6�EDOORW�

7KH�VHTXHO

(YHQ�WKH�ILQDO�YHUVLRQV�RI�WKH�0DQDJHPHQW�)UDPHZRUN�GRFXPHQW�FRXOG�QRW�JHW
VXEVWDQWLDO�WHFKQLFDO�VXSSRUW��7KH�IDFW�WKDW�WKH�GRFXPHQW�ZDV�HYHQWXDOO\
DFFHSWHG��VKRXOG�WKHUHIRUH�EH�XQGHUVWRRG�IURP�WKH�IROORZLQJ�SHUVSHFWLYHV�

� 0RVW�SHRSOH�GLG�QRW�ZDQW�WR�VSHQG�PRUH�WLPH�RQ�WKH�GRFXPHQW�

� )RU�SROLWLFDO�UHDVRQV�LW�ZRXOG�EH�XQZLVH�QRW�WR�JR�WR�,6��,QWHUQDWLRQDO�6WDQG�
DUG��VWDWXV��7KH�DOWHUQDWLYH�ZRXOG�EH�WKH�PXFK�ORZHU�75��7HFKQLFDO�5HSRUW�
VWDWXV�

� :RUN�KDG�UHFHQWO\�VWDUWHG�RQ�WKH�26,�6\VWHPV�0DQDJHPHQW�2YHUYLHZ�GRFX�
PHQW��2XWVWDQGLQJ�LVVXHV�FRXOG�EH�GLVFXVVHG�GXULQJ�WKH�SURJUHVVLRQ�RI�WKLV
GRFXPHQW�

����26,�6\VWHPV�0DQDJHPHQW�2YHUYLHZ

7KH�GHILQLWLRQ�RI�WKH�26,�6\VWHPV�0DQDJHPHQW�2YHUYLHZ��602��VWDUWHG�DURXQG
������,Q�-XQH������WKH�ILQDO�602�WH[W�ZDV�UHDG\�DQG�WKH�GRFXPHQW�ZDV�VXE�
PLWWHG�IRU�UHJLVWUDWLRQ�DV�,6��&RPSDUHG�WR�WKH�26,�0DQDJHPHQW�)UDPHZRUN�
WKH�602�FRQWDLQV�PXFK�PRUH�LQIRUPDWLRQ�DQG�LV�IDU�EHWWHU�DFFHSWHG�
��



26,�6\VWHPV�0DQDJHPHQW�2YHUYLHZ
7KH�602�LQFOXGHV�D�IXUWKHU�GHVFULSWLRQ�RI�V\VWHPV�PDQDJHPHQW��7KLV�GHVFULS�
WLRQ�GLVWLQJXLVKHV�EHWZHHQ�WKH�IROORZLQJ�DVSHFWV�

� LQIRUPDWLRQ

� RUJDQL]DWLRQDO

� IXQFWLRQDO

� FRPPXQLFDWLRQ

7KH�IROORZLQJ�IRXU�VXEVHFWLRQV�GLVFXVV�HDFK�RI�WKHVH�DVSHFWV��7KH�VFRSH�RI
WKHVH�GLVFXVVLRQV�LV�QRW�UHVWULFWHG�WR�WKH�602�GRFXPHQW��HDFK�VXEVHFWLRQ�DOVR
LQFOXGHV�UHIHUHQFHV�WR�GHULYHG�,62�,78�7�VWDQGDUGV�DQG�SDUWV�RI�WKHVH�GHULYHG
VWDQGDUGV�ZLOO�DOVR�EH�H[SODLQHG�

������,QIRUPDWLRQ�DVSHFWV

7KH�LQIRUPDWLRQ�DVSHFWV�RI�WKH�V\VWHPV�PDQDJHPHQW�PRGHO�GHDO�ZLWK�WKH
UHVRXUFHV�WKDW�DUH�EHLQJ�PDQDJHG��7KHVH�UHVRXUFHV�DUH�YLHZHG�DV�¶PDQDJHG
REMHFWV·�

7KH�FRQFHSW�RI�PDQDJHG�REMHFWV�ZDV�LQWURGXFHG�DV�SDUW�RI�WKH�26,·V�0DQDJH�
PHQW�)UDPHZRUN��,QLWLDOO\�WKLV�LQWURGXFWLRQ�ZDV�FRQVLGHUHG�WR�EH�VXIILFLHQW�
WKH�FRQFHSW�RI�PDQDJHG�REMHFWV�ZDV�QRW�IXUWKHU�HODERUDWHG�EHFDXVH�LW�ZDV
WKRXJKW�REYLRXV�DQG�LQ�YLRODWLRQ�ZLWK�WKH�26,�SULQFLSOH�WKDW�VWDWHG�WKDW�RQO\
H[WHUQDO�EHKDYLRXU�RI�V\VWHPV�PD\�EH�VWDQGDUGL]HG�>���@��$V�WLPH�ZHQW�RQ��LW
DSSHDUHG�WKDW�GLIIHUHQW�SHRSOH�LQWHUSUHWHG�WKH�PDQDJHG�REMHFW�FRQFHSW�LQ�GLI�
IHUHQW�ZD\V��WKH�LQLWLDO�DVVXPSWLRQ�WKDW�WKH�FRQFHSW�ZDV�REYLRXV��WXUQHG�RXW
WR�EH�ZURQJ��$IWHU�6&����:*���UHDOL]HG�WKLV�SUREOHP��LW�GHFLGHG�WR�UHILQH�WKH
GHVFULSWLRQ�RI�PDQDJHG�REMHFWV�DV�IROORZV��

�$� PDQDJHG� REMHFW� LV� WKH� 26,� 0DQDJHPHQW� YLHZ� RI� D� UHVRXUFH� WKDW� LV
VXEMHFW�WR�PDQDJHPHQW��VXFK�DV�D�OD\HU�HQWLW\��D�FRQQHFWLRQ�RU�DQ�LWHP�RI
SK\VLFDO� FRPPXQLFDWLRQV� HTXLSPHQW�� 7KXV�� D� PDQDJHG� REMHFW� LV� WKH
DEVWUDFWLRQ�RI�VXFK�D�UHVRXUFH�WKDW�UHSUHVHQWV�LWV�SURSHUWLHV�DV�VHHQ�E\
�DQG�IRU�WKH�SXUSRVH�RI��PDQDJHPHQW��$Q�HVVHQWLDO�SDUW�RI�WKH�GHILQLWLRQ�RI
D�PDQDJHG� REMHFW� LV� WKH� UHODWLRQVKLS� EHWZHHQ� WKHVH� SURSHUWLHV� DQG� WKH
RSHUDWLRQDO�EHKDYLRXU�RI�WKH�UHVRXUFH��7KLV�UHODWLRQVKLS�LV�QRW�PRGHOOHG�LQ
D�JHQHUDO�ZD\��

$Q�LQWHUHVWLQJ�SDUW�RI�WKLV�GHVFULSWLRQ�LV�WKH�ODVW�VHQWHQFH��ZKLFK�VWDWHV�WKDW
WKH�UHODWLRQVKLS�EHWZHHQ�RSHUDWLRQDO�EHKDYLRXU�DQG�PDQDJHPHQW�SURSHUWLHV�LV
QRW�PRGHOOHG�LQ�D�JHQHUDO�ZD\��:LWKRXW�VXFK�D�UHODWLRQVKLS��LW�LV�QRW�SRVVLEOH
KRZHYHU�WR�H[SUHVV�WKH�HIIHFW�RI�PDQDJHPHQW�RSHUDWLRQV�XSRQ�WKH�PDQDJHG
UHVRXUFHV��7KLV�LV�FOHDUO\�XQGHVLUDEOH��$Q�LPSRUWDQW�GLIIHUHQFH�EHWZHHQ�WKH
26,�PDQDJHPHQW�DSSURDFK�DQG�WKH�PDQDJHPHQW�DSSURDFK�WKDW�LV�SUHVHQWHG
LQ�SDUW�,,�RI�WKLV�WKHVLV��LV�WKDW�WKH�ODWWHU�GRHV�LQ�IDFW�PRGHO�VXFK�D�UHODWLRQVKLS�
��



26,�0DQDJHPHQW
$FFRUGLQJ�WR�26,·V�0DQDJHPHQW�,QIRUPDWLRQ�0RGHO�>��@��WKH�PDQDJHPHQW�YLHZ
RI�D�PDQDJHG�REMHFW�LV�YLVLEOH�DW�WKH�PDQDJHG�REMHFW�ERXQGDU\��$W�WKLV�ERXQG�
DU\��WKH�PDQDJHPHQW�YLHZ�LV�GHVFULEHG�LQ�WHUPV�RI��)LJXUH������
� $WWULEXWHV��ZKLFK�DUH�WKH�SURSHUWLHV�RU�FKDUDFWHULVWLFV�RI�WKH�REMHFW�
� 2SHUDWLRQV��ZKLFK�DUH�SHUIRUPHG�XSRQ�WKH�REMHFW�
� %HKDYLRXU��ZKLFK�LV�H[KLELWHG�LQ�UHVSRQVH�WR�RSHUDWLRQV�
� 1RWLILFDWLRQV��ZKLFK�DUH�HPLWWHG�E\�WKH�REMHFW�

1H[W�WR�WKH�PDQDJHG�REMHFWV�WKDW�UHSUHVHQW�UHVRXUFHV��WKHUH�DUH�DOVR�¶PDQDJH�
PHQW�VXSSRUW�REMHFWV·��6XFK�REMHFWV�PD\�EH�LQWURGXFHG�E\�WKH�GHVLJQHU�RI�PDQ�
DJHPHQW�IXQFWLRQV�GXULQJ�WKH�LPSOHPHQWDWLRQ�SKDVH��$Q�H[DPSOH�RI�D�PDQ�
DJHPHQW�VXSSRUW�REMHFW�LV�D�¶ORJ�UHFRUG·��ZKLFK�PD\�EH�XVHG�WR�VWRUH�PDQDJH�
PHQW�LQIRUPDWLRQ��

7KH�PDQDJHG�REMHFW�FRQFHSW�LV�UHILQHG�LQ�D�QXPEHU�RI�DGGLWLRQDO�VWDQGDUGV�
ZKLFK�DUH�FDOOHG�WKH�6WUXFWXUH�RI�0DQDJHPHQW�,QIRUPDWLRQ��60,��VWDQGDUGV
�WKH�ILUVW�VL[�HQWULHV�RI�)LJXUH�������7KH�60,�VWDQGDUGV�GR�QRW�VSHFLI\�WKH�DFWXDO
PDQDJHG�REMHFWV��PDQDJHG�REMHFWV�DUH�GHILQHG�E\�WKH�ZRUNLQJ�JURXSV�UHVSRQ�
VLEOH�IRU�WKH�YDULRXV�OD\HUV�RI�WKH�26,�5HIHUHQFH�0RGHO��H[DPSOHV�RI�VXFK
VWDQGDUGV�DUH�JLYHQ�LQ�WKH�ODVW�IRXU�HQWULHV�RI�)LJXUH������

Title ISO/IEC ITU-T

Management Information Model 10165-1 X.720

Definition of Management Information 10165-2 X.721

Guidelines for the definition of Managed Objects 10165-4 X.722

Generic Management Information 10165-5 X.723

Guidelines for Conformance Proformas 10165-6 X.724

General Relationship Model 10165-7 X.725

Management Information related to the transport layer 10737 X.284

Management Information related to the network layer 10733 X.283

Management Information related to the data link layer 10742 X.282

Management Information related to the physical layer 13642 X.281

)LJXUH������6WDQGDUGV�IRU�PDQDJHG�REMHFWV

)LJXUH������$�PDQDJHG�REMHFW

Managed Object

Attributesoperations notifications
&

Behaviour
��



26,�6\VWHPV�0DQDJHPHQW�2YHUYLHZ
������2UJDQLVDWLRQDO�DVSHFWV

26,�V\VWHPV�PDQDJHPHQW�LV�RUJDQL]HG�LQ�D�FHQWUDOL]HG�IDVKLRQ��6XEVHFWLRQ
��������$FFRUGLQJ�WR�WKLV�VFKHPH��D�VLQJOH�PDQDJHU�PD\�FRQWURO�VHYHUDO�DJHQWV�
7KH�PDQDJHU�SHUIRUPV�RSHUDWLRQV�XSRQ��WKH�PDQDJHG�REMHFWV�ZLWKLQ��WKH
DJHQWV��DJHQWV�IRUZDUG�QRWLILFDWLRQV�WR�WKHLU�PDQDJHUV��)LJXUH������LOOXVWUDWHV
WKLV�PDQDJHU�DJHQW�FRQFHSW�

7KH�26,�PDQDJHPHQW�HQYLURQPHQW�PD\�EH�SDUWLWLRQHG�LQWR�D�QXPEHU�RI�PDQ�
DJHPHQW�GRPDLQV��7KH�SDUWLWLRQLQJ�FDQ�EH�EDVHG�RQ�IXQFWLRQDO�UHTXLUHPHQWV
�H�J��VHFXULW\��DFFRXQWLQJ�DQG�IDXOW�PDQDJHPHQW���EXW�DOVR�RQ�RWKHU�UHTXLUH�
PHQWV��H�J��JHRJUDSKLFDO�DQG�WHFKQRORJLFDO���7KH�LGHD�RI�PDQDJHPHQW�GRPDLQV
LV�VWLOO�XQGHU�GHYHORSPHQW�E\�,62�

������)XQFWLRQDO�DVSHFWV

6RRQ�DIWHU�WKH�ILUVW�ZRUNLQJ�GUDIWV�RI�WKH�0DQDJHPHQW�)UDPHZRUN�DSSHDUHG�
,62�VWDUWHG�WR�GHILQH�SURWRFRO�VWDQGDUGV�IRU�HDFK�RI�WKH�ILYH�IXQFWLRQDO�DUHDV�
$IWHU�VRPH�WLPH�DQ�LQWHUHVWLQJ�REVHUYDWLRQ�ZDV�PDGH��PRVW�RI�WKH�IXQFWLRQDO
DUHD�SURWRFROV�XVHG�D�VLPLODU�VHW�RI�HOHPHQWDU\�PDQDJHPHQW�IXQFWLRQV��$W�WKH
6\GQH\�PHHWLQJ�RI�6&����:*����'HFHPEHU��������LW�ZDV�WKHUHIRUH�GHFLGHG�WR
VWRS�IXUWKHU�SURJUHVVLRQ�RI�WKH�ILYH�IXQFWLRQDO�DUHD�SURWRFROV�>��@�DQG�FRQFHQ�
WUDWH�RQ�WKH�GHILQLWLRQ�RI�HOHPHQWDU\�PDQDJHPHQW�IXQFWLRQV��)LJXUH�������

manager

agent agent agent agent

operations notifications

)LJXUH�������0DQDJHU�DJHQW�FRQFHSW

)LJXUH�������)XQFWLRQDO�DUHDV�DQG�HOHPHQWDU\�PDQDJHPHQW�IXQFWLRQV

fault
management

configuration
management

accounting
management

performance
management

security
management

elementary management functions

before
1988

after
1988

…10164
1

10164
2

10164
3

10164
4

10164
5

10164
6

10164
n

��



26,�0DQDJHPHQW
7KH�HOHPHQWDU\�IXQFWLRQV��ZKLFK�DUH�GHILQHG�DW�D�PXFK�ORZHU�DEVWUDFWLRQ�OHYHO
WKDQ�WKH�RULJLQDO�IXQFWLRQDO�DUHDV��DUH�FDOOHG�¶6\VWHPV�0DQDJHPHQW�)XQFWLRQV·
�60)���)LJXUH������JLYHV�D�OLVW�RI�WKHVH�IXQFWLRQV��WKH�IXQFWLRQV�WKDW�KDYH�QR
DVVRFLDWHG�,62�,(&�VHTXHQFH�QXPEHU�DUH�VWLOO�:RUNLQJ�'UDIWV�

,W�LV�RXWVLGH�WKH�VFRSH�RI�WKLV�WKHVLV�WR�JLYH�DQ�LQ�GHSWK�GLVFXVVLRQ�RI�DOO�6\V�
WHPV�0DQDJHPHQW�)XQFWLRQV��7KH�LQWHUHVWHG�UHDGHU�LV�UHIHUUHG�WR�>�@>���@�DQG
>���@�

Title ISO/IEC ITU-T

Object Management Function 10164-1 X.730

State Management Function 10164-2 X.731

Attributes for representing Relationships 10164-3 X.732

Alarm Reporting Function 10164-4 X.733

Event Report Management Function 10164-5 X.734

Log Control Function 10164-6 X.735

Security Alarm Reporting Function 10164-7 X.736

Security Audit Trail Function 10164-8 X.740

Objects and Attributes for Access Control 10164-9 X.741

Accounting Meter Function 10164-10 X.742

Workload Monitoring Function 10164-11 X.739

Test Management Function 10164-12 X.745

Measurement Summarization Function 10164-13 X.738

Confidence and Diagnostic Test Classes 10164-14 X.737

Scheduling Function 10164-15 X.746

Management Knowledge Management Function 10164-16 X.750

Time Management Function X.743

Software Management Function X.744

General Relationship Model X.747

Response Time Monitoring Function X.748

Management Domain Management Function X.749

Changeover Function X.751

Enhanced Event Control Function X.752

)LJXUH�������6\VWHPV�0DQDJHPHQW�)XQFWLRQV
��



26,�6\VWHPV�0DQDJHPHQW�2YHUYLHZ
������&RPPXQLFDWLRQV�DVSHFWV

26,�KDV�GHILQHG�WKH�¶&RPPRQ�0DQDJHPHQW�,QIRUPDWLRQ�6HUYLFH·��&0,6���>��@�
DV� WKH�SUHIHUUHG�VHUYLFH� IRU� WKH�H[FKDQJH�RI�PDQDJHPHQW� LQIRUPDWLRQ
�DOWKRXJK�WKH�XVH�RI�RWKHU�H[FKDQJH�VHUYLFHV�LV�VWLOO�DOORZHG��VXFK�DV�VHUYLFHV
SURYLGHG�E\�73�DQG�)7$0���&0,6·�UROH�LV�UHVWULFWHG�WR�WKH�WUDQVIHU�RI�PDQDJH�
PHQW�LQIRUPDWLRQ��DFWXDO�FRQWURO�RI�V\VWHPV�LV�OHIW�WR�WKH�0,6�XVHUV�ZKLFK�DUH
ORFDWHG�RQ�WRS�RI�&0,6��)LJXUH�������

7KH�&0,6�VHUYLFH�SURYLGHU�PD\�EH�GHFRPSRVHG��LQ�ZKLFK�FDVH�WZR�RU�PRUH�6\V�
WHPV�0DQDJHPHQW�$SSOLFDWLRQ�(QWLWLHV��60$(V��DSSHDU��7KHVH�HQWLWLHV�FRQWDLQ
D�QXPEHU�RI�$SSOLFDWLRQ�6HUYLFH�(OHPHQWV��$6(V���DQG�XVH�WKH�SUHVHQWDWLRQ
VHUYLFH�SURYLGHU�WR�WUDQVIHU�WKHLU�GDWD��)LJXUH��������7KH�LQWHUDFWLRQ�EHWZHHQ
60$(V�LV�GHILQHG�E\�WKH�¶&RPPRQ�0DQDJHPHQW�,QIRUPDWLRQ�3URWRFRO·��&0,3��
>��@��

The CMIS standard defines the following VHUYLFH�SULPLWLYHV�
� M-GET��WR�UHWULHYH�PDQDJHPHQW�LQIRUPDWLRQ��,W�FDQ�IRU�H[DPSOH�EH�XVHG�E\�D
PDQDJHU�WR�UHWULHYH�DQ�DJHQW·V�QHWZRUN�DGGUHVV�

� M-CANCEL-GET��WR�FDQFHO�D�SUHYLRXVO\�LQYRNHG�M-GET��,W�LV�KHOSIXO�LQ�WKRVH
FDVHV�ZKHUH�WKH�M-GET�GHOLYHUV�WRR�PXFK�LQIRUPDWLRQ�RU�FRQVXPHV�WRR�PDQ\
UHVRXUFHV��7KLV�FDQ�KDSSHQ�LI��IRU�H[DPSOH��D�PDQDJHU�UHTXHVWV�DQ�DJHQW�WR
SUHVHQW�LWV�HQWLUH�URXWLQJ�WDEOH��

� M-SET��WR�PRGLI\�WKH�DWWULEXWHV�RI�D�PDQDJHG�REMHFW��,W�FDQ�IRU�H[DPSOH�EH
XVHG�E\�D�PDQDJHU�WR�FKDQJH�DQ�DJHQW·V�QHWZRUN�DGGUHVV�

� M-ACTION��WR�SHUIRUP�VRPH�DFWLRQ�RQ�D�PDQDJHG�REMHFW��,W�FDQ�IRU�H[DPSOH
EH�XVHG�E\�D�PDQDJHU�WR�UHERRW�DQRWKHU�QHWZRUN�V\VWHP�

� M-CREATE��WR�FUHDWH�D�QHZ�LQVWDQFH�RI�D�PDQDJHG�REMHFW��,W�FDQ�IRU�H[DPSOH
EH�XVHG�WR�DGG�DQ�HQWU\�WR�D�URXWLQJ�WDEOH�

� M-DELETE��WR�GHOHWH�DQ�H[LVWLQJ�PDQDJHG�REMHFW�LQVWDQWLDWLRQ��,W�LV�WKH�UHYHUVH
IXQFWLRQ�RI�M-CREATE�DQG�FDQ�IRU�H[DPSOH�E\�XVHG�WR�UHPRYH�DQ�HQWU\�IURP
D�URXWLQJ�WDEOH�

�� 6HH�>���@�IRU�DQ�H[SODQDWLRQ�RI�$6(V�DQG��DSSOLFDWLRQ�OD\HU�VWUXFWXULQJ�

)LJXUH�������0,6�XVHUV�RQ�WRS�RI�&0,6

MIS-user MIS-user

CMIS

Presentation service

CMIS

)LJXUH�������'HFRPSRVLWLRQ�RI�&0,6

SMAESMAE
��



26,�0DQDJHPHQW
� M-EVENT-REPORT��WR�UHSRUW�WKH�RFFXUUHQFH�RI�VRPH�NLQG�RI�HYHQW��,W�FDQ�IRU
H[DPSOH� EH� LQYRNHG� E\� DQ� DJHQW� WR� LQIRUP� WKH�PDQDJHU� WKDW� RQH� RI� WKH
DJHQW·V�RXWJRLQJ�OLQNV�FDQ�QRW�EH�XVHG�DQ\�PRUH�

7KH�ILUVW�VL[�SULPLWLYHV�GHILQH�RSHUDWLRQV��WKH�M-EVENT-REPORT�SULPLWLYH�GHILQHV
D�QRWLILFDWLRQ��VHH�)LJXUH�������:KLOH�DOO�SULPLWLYHV�FDQ�EH�XVHG�LQ�D�FRQILUPHG
ZD\��VRPH��M-SET��M-ACTION�DQG�M-EVENT-REPORT��PD\�DOVR�EH�XVHG�LQ�DQ
XQFRQILUPHG�ZD\�

)LJXUH������OLVWV�WKH�,62���,78�7�VWDQGDUGV�WKDW�GHILQH�KRZ�V\VWHPV�PDQDJH�
PHQW�LQIRUPDWLRQ�VKRXOG�EH�H[FKDQJHG��WKH�OLVW�GRHV�QRW�LQFOXGH�WKH�DPHQG�
PHQWV�DQG�DGGLWLRQV�WR�WKHVH�VWDQGDUGV�

����$QDO\VLV

7KLV�VHFWLRQ�GLVFXVVHV�VRPH�RI�WKH�PDLQ�SUREOHPV�RI�26,�PDQDJHPHQW��,W�LV
QRW�WKH�LQWHQWLRQ�WR�EH�H[KDXVWLYH��WKH�IRFXV�ZLOO�EH�RQ�SUREOHPV�WKDW�ZLOO
VRPHKRZ�EH�WDFNOHG�LQ�WKH�DOWHUQDWLYH�PDQDJHPHQW�DUFKLWHFWXUH�WKDW�LV�SUH�
VHQWHG�LQ�3DUW�,,�RI�WKLV�WKHVLV�

������$UFKLWHFWXUDO�LQWHJULW\

$Q�LPSRUWDQW�SUREOHP�RI�26,·V�PDQDJHPHQW�DUFKLWHFWXUH��LV�WKDW�LW�GRHV�QRW
DSSO\�WKH�PRGHOOLQJ�SULQFLSOHV�RI�WKH�26,�5HIHUHQFH�0RGHO�LQ�D�SURSHU�ZD\��26,
PDQDJHPHQW�YLRODWHV�IRU�H[DPSOH�WKH�OD\HULQJ�SULQFLSOH��ZKLFK�VD\V�WKDW�XVHUV
LQ�D�SDUWLFXODU�OD\HU�QHHG�QRW�NQRZ�WKH�LQWHUQDO�VWUXFWXUH�RI�WKHLU�XQGHUO\LQJ
VHUYLFH�SURYLGHU��$FFRUGLQJ�WR�WKH�OD\HULQJ�SULQFLSOH��HQWLWLHV�FDQ�RQO\�LQWHUDFW
ZLWK�HQWLWLHV�LQ�DGMDFHQW�OD\HUV�YLD�VHUYLFH�SULPLWLYHV��LW�LV�QRW�SRVVLEOH�WKDW
HQWLWLHV�UDQGRPO\�DFFHVV�FRPSRQHQWV�LQ�DUELWUDU\�OD\HUV�E\�VRPH�RWKHU�PHDQV�
6WLOO�WKLV�LV�H[DFWO\�ZKDW�26,�V\VWHPV�PDQDJHPHQW�GRHV��DV�ZLOO�EH�H[SODLQHG
EHORZ�

&RQVLGHU�WZR�V\VWHPV��RQH�LQ�D�PDQDJHU�DQG�RQH�LQ�DQ�DJHQW�UROH��)LJXUH�������
7KH�V\VWHP�WKDW�RSHUDWHV�LQ�WKH�DJHQW�UROH�LV�WKH�RQH�WKDW�LV�EHLQJ�PDQDJHG��LW
FRQWDLQV�VHYHUDO�PDQDJHG�REMHFWV�WR�UHSUHVHQW�WKH�UHVRXUFHV�WKDW�FDQ�EH�PDQ�
DJHG��7KH�PDQDJHG�REMHFWV�FDQ�EH�DFFHVVHG�E\�D�60$(��7KLV�60$(�FRPPX�
QLFDWHV�YLD�D�V\VWHPV�PDQDJHPHQW�SURWRFRO��&0,3��ZLWK�D�60$(�WKDW�LV�ORFDWHG
LQ�WKH�PDQDJHU�V\VWHP�

Title ISO/IEC ITU-T

Common Management Information Service 9595 X.710

Common Management Information Protocol (CMIP) 9596 X.711

)LJXUH�������6WDQGDUGV�IRU�FRPPXQLFDWLRQ�DVSHFWV
��



$QDO\VLV
(DFK�OD\HU�RI�WKH�26,�5HIHUHQFH�0RGHO�PD\�QHHG�PDQDJHPHQW��0DQDJHG
REMHFWV�FDQ�WKXV�EH�IRXQG�LQ�DOO�OD\HUV�RI�WKH�26,�5HIHUHQFH�0RGHO��7KH�60$(
LV�E\�GHILQLWLRQ�ORFDWHG�LQ�WKH�DSSOLFDWLRQ�OD\HU��)LJXUH��������$FFRUGLQJ�WR�26,
PDQDJHPHQW��WKH�60$(�ZLOO�EH�DEOH�KRZHYHU�WR�PDQLSXODWH�PDQDJHG�REMHFWV�
LUUHVSHFWLYH�RI�WKH�OD\HU�LQ�ZKLFK�WKHVH�REMHFWV�DUH�ORFDWHG��7KH�LPSOLFDWLRQ�RI
WKLV�LV�WKDW�WKH�60$(�VKRXOG�KDYH�NQRZOHGJH�DERXW�WKH�LQWHUQDO�VWUXFWXUH�RI
WKH�XQGHUO\LQJ�VHUYLFH�SURYLGHU�DQG�EH�DEOH�WR�DFFHVV�FRPSRQHQWV�ZLWKLQ�WKLV
SURYLGHU�YLD�VRPH�¶PDJLF·�LQWHUDFWLRQ�PHFKDQLVP��7KLV�LV�LQ�YLRODWLRQ�ZLWK�WKH
PRGHOOLQJ�SULQFLSOHV�DV�GHILQHG�E\�WKH�26,�5HIHUHQFH�0RGHO�

$OWKRXJK�VHYHUDO�SHRSOH�LQ�WKH�26,�PDQDJHPHQW�FRPPXQLW\�DUH�DZDUH�RI�WKLV
SUREOHP��WKH\�KDYH�XQWLO�QRZ�QRW�EHHQ�DEOH�WR�ILQG�D�VROXWLRQ��LQ�IDFW�WKH
UHPRYDO�RI�SLFWXUHV�IURP�WKH�PDQDJHPHQW�IUDPHZRUN�GUDIWV�FDQ�EH�VHHQ�DV�DQ
DWWHPSW�WR�GLVJXLVH�WKH�SUREOHP���3DUW�,,�RI�WKLV�WKHVLV�SURSRVHV�DQ�DOWHUQDWLYH
DUFKLWHFWXUH�WKDW�UHVROYHV�WKLV�SUREOHP�

������3UREOHPV�ZLWK�IDXOW�PDQDJHPHQW

$QRWKHU�ZHDN�SRLQW�RI�26,·V�PDQDJHPHQW�DSSURDFK�LV�WKDW��LPSOLFLWO\��WKH�OD\HU
SURWRFROV�WKDW�DUH�EHLQJ�PDQDJHG��DUH�XVHG�IRU�WKH�H[FKDQJH�RI�PDQDJHPHQW
LQIRUPDWLRQ�WRR��)LJXUH������ZLOO�EH�XVHG�WR�LOOXVWUDWH�WKLV�UHODWLRQ��

SMAE

m
an

ag
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bj
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ts

SMAE
CMIP

)LJXUH�������26,�V\VWHPV�PDQDJHPHQW

Manager role Agent role

)LJXUH�������7KH�60$(�NQRZV�WKH�VWUXFWXUH�RI�WKH�XQGHUO\LQJ�SURYLGHU

SMAE

Application layer

Presentation service provider
��



26,�0DQDJHPHQW
The figure�VKRZV�D�WUDQVSRUW�OD\HU�PDQDJHG�REMHFW��VXFK�DV�D�FRXQWHU�WKDW
UHIOHFWV�WKH�QXPEHU�RI�&5&�HUURUV��7KLV�&5&�FRXQWHU�FDQ�EH�UHDG�E\�WKH�60$(�
ZKLFK�UHVLGHV�ZLWKLQ�WKH�DSSOLFDWLRQ�OD\HU��$V�H[SODLQHG�LQ�WKH�SUHYLRXV�VXE�
VHFWLRQ��26,�GRHV�QRW�GHVFULEH�KRZ�WKH�60$(�DFFHVVHV�WKH�WUDQVSRUW�OD\HU
PDQDJHG�REMHFW��26,�PDQDJHPHQW�DVVXPHV�KRZHYHU�WKDW�VRPH�IRUP�RI�LQWHU�
DFWLRQ�ZLOO�EH�SRVVLEOH��$IWHU�WKH�60$(�KDV�UHDG�WKH�FRXQWHU��LW�PD\�GHFLGH�WR
VHQG�&5&�LQIRUPDWLRQ�WR�RWKHU�V\VWHPV��)RU�WKLV�SXUSRVH��WKH�60$(�SUHVHQWV
WKH�LQIRUPDWLRQ�DV�XVHU�GDWD�WR�WKH�XQGHUO\LQJ�SUHVHQWDWLRQ�VHUYLFH�SURYLGHU�
7KH�WUDQVSRUW�OD\HU�SURWRFRO�LV�SDUW�RI�WKLV�SURYLGHU��KRZHYHU��WKH�WUDQVSRUW
OD\HU�SURWRFRO�LV�WKXV�DOVR�XVHG�IRU�WKH�H[FKDQJH�RI�PDQDJHPHQW�LQIRUPDWLRQ�

The�SURWRFROV�WKDW�DUH�EHLQJ�PDQDJHG��ZLOO�WKXV�EH�XVHG�WR�H[FKDQJH�PDQDJH�
PHQW�LQIRUPDWLRQ�WRR��7KH�SUREOHP�ZLWK�WKLV�GHSHQGHQFH�LV��WKDW�IDXOW�PDQ�
DJHPHQW�PD\�EHFRPH�LPSRVVLEOH��&RQVLGHU�IRU�H[DPSOH�D�V\VWHP�LQ�ZKLFK�WKH
WUDQVSRUW�HQWLW\�VXGGHQO\�EUHDNV��,Q�FDVH�DOO�RWKHU�HQWLWLHV�ZLWKLQ�WKDW�V\VWHP
UHPDLQ�RSHUDWLRQDO��WKH�IDLOXUH�PD\�EH�GHWHFWHG�E\�WKH�60$(��ZKLFK�PD\
GHFLGH�WR�JHQHUDWH�DQ�DODUP�UHSRUW��7KLV�DODUP�UHSRUW�FDQ�QRW�EH�WUDQVPLWWHG
KRZHYHU��EHFDXVH�RI�IDLOXUHV�ZLWKLQ�WKH�ORFDO�WUDQVSRUW�HQWLW\�

������2WKHU�SUREOHPV

%HVLGHV�WKH�WZR�SUREOHPV�WKDW�ZHUH�PHQWLRQHG�LQ�WKH�SUHYLRXV�VXEVHFWLRQV�
26,�PDQDJHPHQW�LV�IDFHG�ZLWK�VHYHUDO�RWKHU�SUREOHPV�
� 26,�PDQDJHPHQW�H[SODLQV�KRZ�LQGLYLGXDO�PDQDJHPHQW�RSHUDWLRQV��VXFK�DV

GETs�DQG�SETs��VKRXOG�EH�SHUIRUPHG��7KH�FXUUHQW�PDQDJHPHQW�VWDQGDUGV�GR
QRW�VSHFLI\�KRZHYHU�WKH�VHTXHQFH�LQ�ZKLFK�WKHVH�RSHUDWLRQV�VKRXOG�EH�SHU�
IRUPHG�WR�VROYH�VSHFLILF�PDQDJHPHQW�SUREOHPV��8QWLO�QRZ��VROXWLRQV�IRU�UHDO
PDQDJHPHQW�SUREOHPV�KDUGO\�H[LVW�

�� 7KH�PHULWV�RI�)LJXUH������DUH��IURP�DQ�DUFKLWHFWXUDO�SRLQW�RI�YLHZ��TXHVWLRQDEOH��9DULDWLRQV
RI�LW�DUH�JLYHQ�KRZHYHU�LQ�PDQ\�SXEOLFDWLRQV��>��@>��@>��@>��@>��@>��@>��@>���@��

)LJXUH�������([DPSOH�VKRZLQJ�WKH�GRXEOH�UROH�RI�OD\HU�SURWRFROV

application layer

transport layer

OSI viewView not defined by OSI

OSI assumes
that the SMAE

will somehow be able

SMAE

to access this object
��



$QDO\VLV
� 26,�PDQDJHPHQW�LV�UDWKHU�FRPSOLFDWHG��6&����:*���KDV�LQWURGXFHG�VHYHUDO
QHZ�FRQFHSWV��ZKLFK�DUH�VRPHWLPHV�GLIILFXOW�WR�FRPSUHKHQG��2WKHU�EDUULHUV
DUH�WKH�ODUJH�QXPEHU�RI�PDQDJHPHQW�VWDQGDUGV�DQG�WKH�VL]H�RI�WKHVH�VWDQG�
DUGV�

� 'XULQJ� WKH� VWDQGDUGL]DWLRQ� SURFHVV� FRQVLGHUDEOH� FKDQJHV� ZHUH� PDGH� LQ
VRPH�RI�WKH�PDLQ�FRQFHSWV�RI�26,�PDQDJHPHQW��([DPSOHV�RI�VXFK�FKDQJHV
DUH�WKH�UHGHILQLWLRQ�RI�¶PDQDJHG�REMHFWV·��VHH�SDJH������WKH�UHPRYDO�RI�¶DSSOL�
FDWLRQ�PDQDJHPHQW·�DQG�WKH�LQWURGXFWLRQ�RI�¶OD\HU�RSHUDWLRQ·��VHH�SDJH�����

� 7KH� VWDQGDUGL]DWLRQ� RI� 26,� PDQDJHPHQW� WRRN� WRR� PXFK� WLPH�� 2WKHU
DSSURDFKHV��VXFK�DV�6103��FRXOG�WKHUHIRUH�HPHUJH�

� $OWKRXJK�PRVW�PDQXIDFWXUHUV�GHFODUHG�WKHLU�VXSSRUW�IRU�26,�PDQDJHPHQW�
RQO\�D�IHZ�RIIHU�LPSOHPHQWDWLRQV�

� 0DQDJHPHQW�V\VWHPV�WKDW�DUH�EDVHG�RQ�WKH�26,�DUFKLWHFWXUH�DUH�SUHVHQWO\
PRUH�H[SHQVLYH�WKDQ�PDQDJHPHQW�V\VWHPV�WKDW�DUH�EDVHG�RQ�WKH�,QWHUQHW
PDQDJHPHQW�DUFKLWHFWXUH��6103��

'XH�WR�WKHVH�SUREOHPV��LW�LV�TXHVWLRQDEOH�ZKHWKHU�26,�PDQDJHPHQW�ZLOO�UHDFK
WKH�GRPLQDQW�PDUNHW�SRVLWLRQ�WKDW�KDV�RULJLQDOO\�EHHQ�DQWLFLSDWHG�
��



701�0DQDJHPHQW

��

���701�0DQDJHPHQW
��� 701�VWDQGDUGL]DWLRQ

����� 5HODWLRQ�ZLWK�,62�,(&
����� 5HFRPPHQGDWLRQ�0�����

��� )XQFWLRQDO�$UFKLWHFWXUH
����� 1HWZRUN�(OHPHQW�)XQFWLRQV
����� 2SHUDWLRQV�6\VWHP�)XQFWLRQV
����� :RUN�6WDWLRQ�)XQFWLRQV
����� 4�$GDSWRU�)XQFWLRQV
����� 0HGLDWLRQ�)XQFWLRQV
����� 5HODWLRQVKLS�EHWZHHQ�IXQFWLRQ�EORFNV
����� )XUWKHU�UHPDUNV

��� 3K\VLFDO�$UFKLWHFWXUH
����� %XLOGLQJ�EORFNV
����� ,QWHUIDFHV

��� 5HVSRQVLELOLW\�0RGHO

��� $QDO\VLV
����� 'LIIHUHQFHV�EHWZHHQ�701�DQG�26,
����� ,PSUHFLVH�DQG�DPELJXRXV�FRQFHSWV

)XQFWLRQ�EORFNV
5HIHUHQFH�SRLQWV



701�0DQDJHPHQW
��701�0DQDJHPHQW

7KH�WHUP�701�LV�LQWURGXFHG�E\�WKH�,78�7��WKH�IRUPHU�&&,77��DV�DQ�DEEUHYLD�
WLRQ�IRU�¶7HOHFRPPXQLFDWLRQV�0DQDJHPHQW�1HWZRUN·��7KH�FRQFHSW�RI�D�701�LV
GHILQHG�E\�5HFRPPHQGDWLRQ�0������>��@�

$FFRUGLQJ�WR�0��������D�701�LV�FRQFHSWXDOO\�D�VHSDUDWH�QHWZRUN�WKDW�LQWHU�
IDFHV�D�WHOHFRPPXQLFDWLRQV�QHWZRUN�DW�VHYHUDO�GLIIHUHQW�SRLQWV���7KH�UHODWLRQ�
VKLS�EHWZHHQ�D�701�DQG�WKH�WHOHFRPPXQLFDWLRQ�QHWZRUN�WKDW�LV�PDQDJHG��LV
VKRZQ�LQ�)LJXUH������$FFRUGLQJ�WR�WKLV�ILJXUH��WKH�LQWHUIDFH�SRLQWV�EHWZHHQ�WKH
701�DQG�WKH�WHOHFRPPXQLFDWLRQ�QHWZRUN�DUH�IRUPHG�E\�([FKDQJHV�DQG�7UDQV�
PLVVLRQ�V\VWHPV��)RU�WKH�SXUSRVH�RI�PDQDJHPHQW��WKHVH�([FKDQJHV�DQG
7UDQVPLVVLRQ�V\VWHPV�DUH�FRQQHFWHG�YLD�D�'DWD�&RPPXQLFDWLRQ�1HWZRUN�WR
RQH�RU�PRUH�2SHUDWLRQV�6\VWHPV��7KH�2SHUDWLRQV�6\VWHPV�SHUIRUP�PRVW�RI�WKH
PDQDJHPHQW�IXQFWLRQV��WKHVH�IXQFWLRQV�PD\�EH�FDUULHG�RXW�E\�KXPDQ�RSHUD�
WRUV�EXW�DOVR�DXWRPDWLFDOO\��,W�LV�SRVVLEOH�WKDW�D�VLQJOH�PDQDJHPHQW�IXQFWLRQ
ZLOO�EH�SHUIRUPHG�E\�PXOWLSOH�2SHUDWLRQV�6\VWHPV��,Q�WKLV�FDVH��WKH�'DWD�&RP�
PXQLFDWLRQ�1HWZRUN�LV�XVHG�WR�H[FKDQJH�PDQDJHPHQW�LQIRUPDWLRQ�EHWZHHQ
WKH�2SHUDWLRQ�6\VWHPV��7KH�'DWD�&RPPXQLFDWLRQ�1HWZRUN�LV�DOVR�XVHG�WR�FRQ�
QHFW�:RUN�6WDWLRQV��ZKLFK�DOORZ�RSHUDWRUV�WR�LQWHUSUHW�PDQDJHPHQW�LQIRUPD�
WLRQ��:RUN�6WDWLRQV�KDYH�PDQ�PDFKLQH�LQWHUIDFHV��WKH�GHILQLWLRQ�RI�VXFK�LQWHU�
IDFHV�IDOO�RXWVLGH�WKH�VFRSH�RI�701��:RUN�6WDWLRQV�DUH�WKHUHIRUH�GUDZQ�DW�WKH
ERUGHU�RI�WKH�701��

,Q�WKLV�FKDSWHU�701�LV�LQWURGXFHG�DQG�DQDO\VHG��6HFWLRQ�����LGHQWLILHV�ZKLFK
701�VWDQGDUGV�H[LVW�DQG�KRZ�WKHVH�VWDQGDUGV�UHODWH�WR�WKH�26,�PDQDJHPHQW
VWDQGDUGV��7KH�VXEVHTXHQW�VHFWLRQV�FRQFHQWUDWH�XSRQ�WKH�PRVW�LPSRUWDQW�RI
WKHVH�VWDQGDUGV��0�������7KLV�VWDQGDUG�GHILQHV�WKH�JHQHUDO�701�PDQDJHPHQW
FRQFHSWV�DQG�LQWURGXFHV�VHYHUDO�PDQDJHPHQW�DUFKLWHFWXUHV�DW�GLIIHUHQW�OHYHOV
RI�DEVWUDFWLRQ��6HFWLRQ�����GLVFXVVHV�701·V�IXQFWLRQDO�DUFKLWHFWXUH��ZKLFK

)LJXUH������*HQHUDO�UHODWLRQVKLS�RI�D�701�WR�D�WHOHFRPPXQLFDWLRQ�QHWZRUN

Data Communication Network

Operations

System

Operations

System

Operations

System

Exchange
Transmission

systems

Transmission

systems
Exchange Exchange

Telecommunication network

TMN

Work
Station
��



701�0DQDJHPHQW
GHVFULEHV�YDULRXV�PDQDJHPHQW�IXQFWLRQV��6HFWLRQ�����GLVFXVVHV�701·V�SK\VL�
FDO�DUFKLWHFWXUH��ZKLFK�GHILQHV�KRZ�WKHVH�PDQDJHPHQW�IXQFWLRQV�PD\�EH
LPSOHPHQWHG�LQWR�SK\VLFDO�HTXLSPHQW��6HFWLRQ�����GLVFXVVHV�RQH�RI�WKH�EHVW
NQRZQ�LGHDV�RI�701��WKH�UHVSRQVLELOLW\�PRGHO��7KLV�PRGHO�VKRZV�KRZ�WKH�YDU�
LRXV�PDQDJHPHQW�UHVSRQVLELOLWLHV�FDQ�EH�VWUXFWXUHG� LQWR�D�FRQYHQLHQW
DUUDQJHPHQW��7KH�DQDO\VLV�LV�SURYLGHG�LQ�6HFWLRQ�����

����701�VWDQGDUGL]DWLRQ

7KH�701�VWDQGDUGL]DWLRQ�ZDV�VWDUWHG�LQ������E\�&&,77�6WXG\�*URXS�,9�>��@�
7KH�ILUVW�701�UHFRPPHQGDWLRQ�ZDV�FDOOHG�0����>��@�DQG�ZDV�SXEOLVKHG�LQ
�����DV�SDUW�RI�WKH�EOXH�ERRNV��,Q������D�FRPSOHWHO\�UHYLVHG�YHUVLRQ�DSSHDUHG
DQG�WKH�QXPEHU�RI�WKH�UHFRPPHQGDWLRQ�ZDV�FKDQJHG�LQWR�0������>��@�

,Q�WKH�����������VWXG\�SHULRG��ZRUN�VWDUWHG�RQ�D�QXPEHU�RI�UHODWHG�UHFRP�
PHQGDWLRQV��VHH�)LJXUH�������7KHVH�UHFRPPHQGDWLRQV�GHILQH�VSHFLILF�DVSHFWV
RI�701�DQG�XVH�0������DV�WKH�DUFKLWHFWXUDO�EDVLV�

$V�FRPSDUHG�WR�WKH�������EOXH�ERRN��YHUVLRQ�RI�0�����0������KDV�EHHQ�FRP�
SOHWHO\�UHVWUXFWXUHG��,Q�0������VHYHUDO�VHFWLRQV�KDYH�EHHQ�UHPRYHG�IURP�WKH
PDLQ�WH[W�DQG�QHZ�VHFWLRQV�KDYH�EHHQ�LQFOXGHG��$PRQJ�WKH�VHFWLRQV�WKDW�KDYH
EHHQ�UHPRYHG��DUH�WKRVH�RQ�¶3ODQQLQJ�DQG�'HVLJQ·� �ZKLFK�KDV�EHFRPH�DQ

)LJXUH������701�UHODWHG�UHFRPPHQGDWLRQV

Management service n*

Management service 1*

Tutorial intro to
TMN*

M.3000

Terms and definitions
TMN

M.60 §2

Principles for a
TMN

M.3010

TMN interface
specification methodology

M.3020

TMN management
services: overview

M.3200

TMN management
capabilities at F interface

M.3300

TMN management
functions
M.3400

Generic network information
model for TMN

M.3100

Catalogue of TMN
management information

M.3180

* = under study
��



701�0DQDJHPHQW
DSSHQGL[��DQG�¶)XQFWLRQV�DVVRFLDWHG�ZLWK�701·��$PRQJ�WKH�VHFWLRQV�WKDW�KDYH
EHHQ�LQFOXGHG��DUH�WKRVH�RQ�WKH�¶701�,QIRUPDWLRQ�$UFKLWHFWXUH·�

������5HODWLRQ�ZLWK�,62�,(&

,QLWLDOO\�WKHUH�ZDV�OLWWOH�FROODERUDWLRQ�EHWZHHQ�WKH�PDQDJHPHQW�JURXSV�RI
&&,77�DQG�,62�,(&��$V�D�UHVXOW��WKH������YHUVLRQ�RI�5HFRPPHQGDWLRQ�0���
KDG�QR�,62�,(&�FRXQWHUSDUW�DQG�,62�,(&�VWDQGDUGV�KDG�OLWWOH�LPSDFW�RQ
701��$IWHU�SXEOLFDWLRQ�RI�0����WKH�FROODERUDWLRQ�EHWZHHQ�&&,77�DQG�,62�,(&
ZDV�LPSURYHG��ZKLFK�UHVXOWHG�LQ�WKH�LQFRUSRUDWLRQ�RI�PDQ\�26,�PDQDJHPHQW
LGHDV�LQWR�701�

7KH�PRVW�LPSRUWDQW�FKDQJHV�WR�701�ZHUH�

� 7KH� ¶PDQDJHU�DJHQW·� FRQFHSW�� DV� RULJLQDOO\� GHYHORSHG� E\� ,62�,(&�� ZDV
DGRSWHG��7KH�FXUUHQW�701�WH[W�FRQWDLQV�IRU�LQVWDQFH�D�VWDWHPHQW�VD\LQJ�WKDW
�7KH�GHVFULSWLRQ�RI�WKH�PDQDJHU�DJHQW�FRQFHSW�«�LV�LQWHQGHG�WR�UHIOHFW�WKH
GHILQLWLRQV�JLYHQ�LQ�;�������WKH�26,�6\VWHPV�0DQDJHPHQW�2YHUYLHZ��

� ,62�,(&·V� ¶2EMHFW� 2ULHQWHG·� DSSURDFK� ZDV� FRSLHG�� 7KH� FXUUHQW� 701� WH[W
VD\V�������WKH�701�PHWKRGRORJ\�PDNHV�XVH�RI�WKH�26,�V\VWHPV�PDQDJHPHQW
SULQFLSOHV�DQG�LV�EDVHG�RQ�DQ�REMHFW�RULHQWHG�SDUDGLJP��

� 7KH�LGHD�RI�¶0DQDJHPHQW�'RPDLQV·�ZDV�LQFOXGHG��$�QXPEHU�RI�701�GUDIWV
WKDW�ZHUH� GHYHORSHG� GXULQJ� WKH� ���������� VWXG\� SHULRG� FRQWDLQHG� QRWHV
VD\LQJ���&&,77�6*�9,,�DQG�,62�KDYH�D�ZRUN�LWHP�RQ�WKH�GHILQLWLRQ�RI�0DQ�
DJHPHQW�'RPDLQV��5HVXOWLQJ�PDWHULDO�VKRXOG�EH�XVHG�RU�UHIHUHQFHG�ZKHQ
DYDLODEOH��

'HVSLWH�WKLV�FRRSHUDWLRQ�EHWZHHQ�WKH�,78�7�DQG�26,�PDQDJHPHQW�JURXSV��IXQ�
GDPHQWDO�GLIIHUHQFHV�LQ�SKLORVRSK\�VWLOO�H[LVW��0HPEHUV�RI�WKH�,78�PDQDJH�
PHQW�JURXS��IRU�H[DPSOH��SUHIHU�WR�LQWURGXFH�D�VHSDUDWH�QHWZRUN�IRU�WKH�WUDQV�
IHU�RI�PDQDJHPHQW�LQIRUPDWLRQ��7KLV�SUHIHUHQFH�LV�FOHDUO\�LOOXVWUDWHG�LQ�)LJXUH
�����ZKLFK�VKRZV�WKDW�LQIRUPDWLRQ�WR�PDQDJH�WKH�7HOHFRPPXQLFDWLRQ�QHWZRUN
VKRXOG�EH�WUDQVIHUUHG�RYHU�D�VHSDUDWH�'DWD�&RPPXQLFDWLRQ�1HWZRUN�

$V�H[SODLQHG�LQ�6XEVHFWLRQ��������PHPEHUV�RI�WKH�26,�PDQDJHPHQW�JURXS�WRRN
D�GLIIHUHQW�DSSURDFK��7KH\�SUHIHUUHG�WR�XVH�WKH�VDPH�FRPSRQHQWV�IRU�WKH�QHW�
ZRUN�WKDW�LV�PDQDJHG�DQG�WKH�QHWZRUN�RYHU�ZKLFK�PDQDJHPHQW�LQIRUPDWLRQ�LV
WUDQVIHUUHG��

7KH�LGHD�WR�LQWURGXFH�D�VHSDUDWH�QHWZRUN�WR�WUDQVIHU�PDQDJHPHQW�LQIRUPDWLRQ
LV�FRPSDUDEOH�WR�WKH�LGHD�WR�LQWURGXFH�D�VHSDUDWH�QHWZRUN�WR�H[FKDQJH�VLJQDO�
OLQJ�LQIRUPDWLRQ��,Q�WKLV�VHQVH�701�UHVHPEOHV�WR�66�1R����QHWZRUNV�

�� 8QIRUWXQDWHO\�� WKH�VWDQGDUGV�GR�QRW�H[SOLFLWO\�GLVFXVV� WKLV�GLIIHUHQFH��7KH�GLIIHUHQFH�EH�
FRPHV�FOHDU��KRZHYHU��DIWHU�GLVFXVVLRQ�ZLWK�YDULRXV�H[SHUWV�RU�WKH�VWXG\�RI�H[LVWLQJ�LPSOH�
PHQWDWLRQV�DQG�OLWHUDWXUH��H�J��>�@��
��



701�0DQDJHPHQW
������5HFRPPHQGDWLRQ�0�����

5HFRPPHQGDWLRQ�0������GHILQHV�WKUHH�GLIIHUHQW�DUFKLWHFWXUHV�
� $�IXQFWLRQDO�DUFKLWHFWXUH�
� $�SK\VLFDO�DUFKLWHFWXUH�
� $Q�LQIRUPDWLRQ�DUFKLWHFWXUH�
701·V�IXQFWLRQDO�DQG�SK\VLFDO�DUFKLWHFWXUHV�ZLOO�EH�GLVFXVVHG�LQ�6HFWLRQ����
DQG�6HFWLRQ������701·V�LQIRUPDWLRQ�DUFKLWHFWXUH�GHVFULEHV�SULPDULO\�WKH�FRQ�
FHSWV�WKDW�KDYH�EHHQ�DGRSWHG�IURP�26,�PDQDJHPHQW��VLQFH�WKH�UHOHYDQW�FRQ�
FHSWV�KDYH�DOUHDG\�EHHQ�GLVFXVVHG�LQ�&KDSWHU����WKH�LQIRUPDWLRQ�DUFKLWHFWXUH
ZLOO�QRW�EH�GLVFXVVHG�LQ�WKLV�FKDSWHU�

%HIRUH�SUHVHQWLQJ�701·V�IXQFWLRQDO�DQG�SK\VLFDO�DUFKLWHFWXUH��WKH�PRVW�LPSRU�
WDQW�701�FRQFHSWV�ZLOO�VKRUWO\�EH�H[SODLQHG�LQ�WHUPV�RI�26,�FRQFHSWV��$OVR�WKH
UHODWLRQVKLS�EHWZHHQ�701·V� IXQFWLRQDO�DQG�SK\VLFDO�DUFKLWHFWXUH�ZLOO�EH
H[SODLQHG�

701·V�IXQFWLRQDO�DUFKLWHFWXUH�LV�GHILQHG�LQ�WHUPV�RI�IXQFWLRQ�EORFNV�DQG�UHIHU�
HQFH�SRLQWV��)XQFWLRQ�EORFNV�FRQWDLQ�IXQFWLRQDO�FRPSRQHQWV��VXFK�DV�¶3UHVHQ�
WDWLRQ�)XQFWLRQV·�RU�0,%V��DQG�PD\�EH�FRPSDUHG�WR�26,�SURWRFRO�HQWLWLHV��5HI�
HUHQFH�SRLQWV�DUH�XVHG�WR�LQWHUFRQQHFW�IXQFWLRQ�EORFNV�DQG�PD\�LQ�26,�WHUPL�
QRORJ\�EH�FRPSDUHG�WR�XQGHUO\LQJ��PDQDJHPHQW�LQIRUPDWLRQ��VHUYLFH�SURYLGHUV
�)LJXUH������

701·V�SK\VLFDO�DUFKLWHFWXUH�LV�GHILQHG�DW�D�ORZHU�DEVWUDFWLRQ�OHYHO��,W�VKRZV
KRZ�IXQFWLRQ�EORFNV�FDQ�EH�LPSOHPHQWHG�LQWR�SK\VLFDO�HTXLSPHQW��RU�EXLOGLQJ
EORFNV���DQG�UHIHUHQFH�SRLQWV�LQWR�LQWHUIDFHV��)LJXUH�������

�� 5HFRPPHQGDWLRQ�0������XVH�WKH�WHUPV�EXLOGLQJ�EORFN�DQG�SK\VLFDO�HTXLSPHQW�DV�HTXLYD�
OHQWV��,Q�WKH�UHPDLQGHU�RI�WKLV�WH[W�WKH�WHUP�EXLOGLQJ�EORFN�ZLOO�EH�XVHG�

)LJXUH������5HODWLRQ�EHWZHHQ�701�FRQFHSWV�DQG�26,�FRQFHSWV

function block
A

function block
B

function block
A

reference point Creference point D

)LJXUH������5HODWLRQ�EHWZHHQ�701�$UFKLWHFWXUHV

functional components

function blocks

physical equipment

reference points

interfaces

TMN Functional Architecture:

TMN Physical Architecture:

+

(building blocks)
��



701�)XQFWLRQDO�$UFKLWHFWXUH
����)XQFWLRQDO�$UFKLWHFWXUH

)LYH�GLIIHUHQW�W\SHV�RI�IXQFWLRQ�EORFNV�DUH�GHILQHG�E\�701·V�IXQFWLRQDO�DUFKLWHF�
WXUH��,W�LV�QRW�QHFHVVDU\�WKDW�DOO�RI�WKHVH�W\SHV�DUH�SUHVHQW�LQ�HDFK�SRVVLEOH
701�FRQILJXUDWLRQ��2Q�WKH�RWKHU�KDQG��PRVW�701�FRQILJXUDWLRQV�ZLOO�VXSSRUW
PXOWLSOH�IXQFWLRQ�EORFNV�RI�WKH�VDPH�W\SH�

)LJXUH�����KDV�EHHQ�FRSLHG�IURP�WKH�701�UHFRPPHQGDWLRQV�DQG�VKRZV�DOO�ILYH
W\SHV�RI�IXQFWLRQ�EORFNV���,Q�WKLV�ILJXUH��WZR�W\SHV��26)�DQG�0)��DUH�FRPSOHWHO\
GUDZQ�ZLWKLQ�WKH�ER[�ODEHOOHG�¶701·��7KLV�ZD\�RI�GUDZLQJ�LQGLFDWHV�WKDW�WKHVH
IXQFWLRQ�EORFNV�DUH�FRPSOHWHO\�VSHFLILHG�E\�WKH�701�UHFRPPHQGDWLRQV��7KH
RWKHU�WKUHH�W\SHV��:6)��1()�DQG�4$)��DUH�GUDZQ�DW�WKH�HGJH�RI�WKH�ER[�WR�LQGL�
FDWH�WKDW�RQO\�SDUWV�RI�WKHVH�IXQFWLRQ�EORFNV�DUH�VSHFLILHG�E\�701��6XEVHFWLRQ
������XQWLO�6XEVHFWLRQ�������JLYH�VKRUW�GHVFULSWLRQV�WKHVH�ILYH�IXQFWLRQ�EORFNV�

7KH�701�IXQFWLRQDO�DUFKLWHFWXUH�LQWURGXFHV�WKH�FRQFHSW�RI�UHIHUHQFH�SRLQW�WR
GHOLQHDWH�IXQFWLRQ�EORFNV��)LYH�GLIIHUHQW�FODVVHV�RI�UHIHUHQFH�SRLQWV�DUH�LGHQWL�
ILHG��7KUHH�RI�WKHP��T��I�DQG�[��DUH�FRPSOHWHO\�GHVFULEHG�E\�WKH�701�UHFRPPHQ�
GDWLRQV��WKH�RWKHU�FODVVHV��J�DQG�P��DUH�ORFDWHG�RXWVLGH�WKH�701�DQG�RQO\�SDU�
WLDOO\�GHVFULEHG�

)LJXUH�����SURYLGHV�DQ�H[DPSOH�RI�UHIHUHQFH�SRLQWV�DQG�IXQFWLRQ�EORFNV��7KH
SLFWXUH�VKRZV�IRU�LQVWDQFH�WKDW�WKH�0HGLDWLRQ�)XQFWLRQ��0)��FDQ�EH�UHDFKHG
YLD�T�UHIHUHQFH�SRLQWV�DQG�WKDW�WKH�P�UHIHUHQFH�SRLQW�FDQ�EH�XVHG�WR�UHDFK�WKH
4�$GDSWRU�)XQFWLRQ��4$)��IURP�RXWVLGH�701�

������1HWZRUN�(OHPHQW�)XQFWLRQV

$V�H[SODLQHG�RQ�SDJH�����D�W\SLFDO�WHOHFRPPXQLFDWLRQ�QHWZRUN�FRQVLVWV�RI
H[FKDQJHV�DQG� WUDQVPLVVLRQ�V\VWHPV��,Q�701�WHUPLQRORJ\��H[FKDQJHV�DQG
WUDQVPLVVLRQ�V\VWHPV�DUH�H[DPSOHV�RI�QHWZRUN�HOHPHQWV��1(V��

�� 7R�DYRLG�DGYHQWLWLRXV�LQWHUSUHWDWLRQV�� LW�ZDV�GHFLGHG�WR�FRS\�DV�IDU�DV�SRVVLEOH�GUDZLQJV
IURP�5HFRPPHQGDWLRQ�0������

)LJXUH������701�)XQFWLRQ�EORFNV

NEF

WSF

QAF

MF

TMN

OSF

TMN Function blocks:

OSF = Operations System Functions
MF = Mediation Functions
WSF = Work Station Functions
NEF = Network Element Functions
QAF = Q Adaptor Functions
��



701�0DQDJHPHQW
7KH�IXQFWLRQV�WKDW�DUH�SHUIRUPHG�E\�1(V�DUH�¶1HWZRUN�(OHPHQW�)XQFWLRQV·
�1()V���$FFRUGLQJ�WR�701��WKHVH�IXQFWLRQV�LQFOXGH�
� 3ULPDU\��RU�WHOHFRPPXQLFDWLRQV��IXQFWLRQV��7KHVH�IXQFWLRQV�DUH�WKH�VXEMHFW
RI�PDQDJHPHQW�DQG�VXSSRUW�WKH�H[FKDQJH�RI�GDWD�EHWZHHQ�WKH�XVHUV�RI�WKH
WHOHFRPPXQLFDWLRQ�QHWZRUN�

� 0DQDJHPHQW�IXQFWLRQV��ZKLFK�DOORZ�WKH�1()�EORFN�WR�RSHUDWH�LQ�DQ�DJHQW
VSHFLILF�UROH�

$V�RSSRVHG�WR�WKH�VHFRQG�NLQG��WKH�ILUVW�NLQG�RI�IXQFWLRQV�DUH�QRW�IXUWKHU
GHILQHG�E\�701��7KLV�H[SODLQV�ZK\�)LJXUH�����ORFDWHV�WKH�1()�DW�WKH�HGJH�RI
WKH�701�

������2SHUDWLRQV�6\VWHP�)XQFWLRQV

7KH�2SHUDWLRQV�6\VWHP�)XQFWLRQV��26)��EORFN�LQLWLDWHV�PDQDJHPHQW�RSHUD�
WLRQV�DQG�UHFHLYH�QRWLILFDWLRQV��,Q�WHUPV�RI�WKH�PDQDJHU�DJHQW�PRGHO��WKH�26)
PD\�EH�VHHQ�DV�WKH�PDQDJHU�VSHFLILF�IXQFWLRQV��$Q�26�FRPPXQLFDWHV�ZLWK�WKH
1(V�RYHU�D�T3

��UHIHUHQFH�SRLQW�7KH�VHUYLFH�WKDW�LV�SURYLGHG�DW�VXFK�UHIHUHQFH
SRLQW�LV�WKH�&RPPRQ�0DQDJHPHQW�,QIRUPDWLRQ�6HUYLFH��&0,6�>��@��

�� 7KH������YHUVLRQ�RI�0����GHILQHG�WKUHH�GLIIHUHQW�T�UHIHUHQFH�SRLQWV��T1��T2�DQG�T3��$IWHU�VRPH
WLPH�LW�DSSHDUHG�WKDW�DQ�DFFHSWDEOH�GLVWLQFWLRQ�EHWZHHQ�T1�DQG�T2�FRXOG�QRW�EH�PDGH��7KHVH
WZR�UHIHUHQFH�SRLQWV�ZHUH�WKHUHIRUH�UHSODFHG�E\�WKH�JHQHULF�Tx�UHIHUHQFH�SRLQW�

)LJXUH������([DPSOH�RI�UHIHUHQFH�SRLQWV�EHWZHHQ�IXQFWLRQ�EORFNV

NEF

WSF

QAF

MF

TMN

f g

m

q q

q

OSF

= reference point

)LJXUH������5HODWLRQ�EHWZHHQ�26)��1()�DQG�T3

OSF
(manager)

q3 reference point

NEF
(agent)
��



701�)XQFWLRQDO�$UFKLWHFWXUH
:LWKLQ�D�VLQJOH�701��RSHUDWHG�E\�D�VLQJOH�DGPLQLVWUDWLRQ��PXOWLSOH�26)V�PD\
EH�GHILQHG��,I�QHFHVVDU\��WKHVH�26)V�FDQ�FRPPXQLFDWH�ZLWK�HDFK�RWKHU�RYHU�T3

UHIHUHQFH�SRLQWV��,W�LV�DOVR�SRVVLEOH�WKDW�26)V�LQ�GLIIHUHQW�701V��RSHUDWHG�E\
GLIIHUHQW�DGPLQLVWUDWLRQV��FRPPXQLFDWH�ZLWK�HDFK�RWKHU��LQ�WKLV�FDVH�FRPPX�
QLFDWLRQ�WDNHV�SODFH�RYHU�D�[�UHIHUHQFH�SRLQWV�

������:RUN�6WDWLRQ�)XQFWLRQV

�7KH�:RUN�6WDWLRQ�)XQFWLRQ��:6)��EORFN�SURYLGHV�WKH�PHDQV�WR�LQWHUSUHW�701
LQIRUPDWLRQ�IRU�WKH�PDQDJHPHQW�LQIRUPDWLRQ�XVHU��7KH�:6)�LQFOXGHV�VXSSRUW
IRU�LQWHUIDFLQJ�WR�D�KXPDQ�XVHU��DW�WKH�J�UHIHUHQFH�SRLQW���6XFK�DVSHFWV�RI�VXS�
SRUW�DUH�QRW�FRQVLGHUHG�WR�EH�SDUW�RI�WKH�701���)LJXUH�����WKHUHIRUH�ORFDWHV�WKH
:6)�DW�WKH�HGJH��DQG�WKH�J�UHIHUHQFH�SRLQW�RXWVLGH�WKH�701�

������4�$GDSWRU�)XQFWLRQV

7KH�4�$GDSWRU�)XQFWLRQ��4$)��EORFN�LV�XVHG�WR�FRQQHFW�WR�WKH�701�WKRVH�HQWL�
WLHV�ZKLFK�GR�QRW�VXSSRUW�VWDQGDUG�701�UHIHUHQFH�SRLQWV��$Q�H[DPSOH�LV
VKRZQ�LQ�)LJXUH������LQ�WKLV�ILJXUH�D�QRQ�701�26)�DQG�D�QRQ�701�1()�DUH
FRQQHFWHG�WR�WKH�701��7KH�UHVSRQVLELOLW\�RI�ERWK�4$)V�LV�WR�WUDQVODWH�EHWZHHQ
T�UHIHUHQFH�SRLQWV��ZKLFK�DUH�701�UHIHUHQFH�SRLQWV��DQG�P�UHIHUHQFH�SRLQWV�
6LQFH�WKH�P�UHIHUHQFH�SRLQW�LV�D�QRQ�701��H�J��SURSULHWDU\��UHIHUHQFH�SRLQW�
)LJXUH�����VKRZHG�WKH�4$)�DW�WKH�HGJH�RI�WKH�701�

������0HGLDWLRQ�)XQFWLRQV

7KH�0HGLDWLRQ�)XQFWLRQ��0)��EORFN�LV�ORFDWHG�ZLWKLQ�WKH�701�DQG�DFWV�RQ�LQIRU�
PDWLRQ�SDVVLQJ�EHWZHHQ�1()V�RU�4$)V��DQG�26)V��$�0)�EORFN�FDQ�EH�XVHG�WR
FRQQHFW�D�VLQJOH��)LJXUH�������DV�ZHOO�DV�PXOWLSOH�1()V�DQG�4$)V�WR�DQ�26)�
0)�EORFNV�FDQ�DOVR�EH�FDVFDGHG�

$PRQJ�WKH�W\SHV�RI�0)V�WKDW�FDQ�EH�UHFRJQL]HG��DUH�WKRVH�WKDW�

� $XJPHQW�26)V��H[DPSOHV�DUH�VWRUDJH�DQG�ILOWHULQJ�RI�PDQDJHPHQW�LQIRUPD�
WLRQ�

� $XJPHQW�1()V��DQ�H[DPSOH�LV�WKH�WUDQVIRUPDWLRQ�IURP�WKH�ORFDO�UHSUHVHQWD�
WLRQ�RI�PDQDJHPHQW�LQIRUPDWLRQ�LQWR�D�VWDQGDUGL]HG�IRUP�

)LJXUH������4�$GDSWRU�)XQFWLRQV

non-TMN
OSF QAF

m
reference

point

m
reference

point

q
reference

point

q
reference

point

TMN QAF
non-TMN

NEF
��



701�0DQDJHPHQW
������5HODWLRQVKLS�EHWZHHQ�IXQFWLRQ�EORFNV

1RZ�WKDW�DQ�LQLWLDO�XQGHUVWDQGLQJ�RI�DOO�IXQFWLRQ�EORFNV�DQG�UHIHUHQFH�SRLQWV
H[LVWV��LW�LV�SRVVLEOH�WR�GLVFHUQ�DOO�UHODWLRQVKLSV�EHWZHHQ�WKHVH�IXQFWLRQ�EORFNV
DQG�UHIHUHQFH�SRLQWV��7KLV�UHODWLRQVKLS�LV�JLYHQ�LQ�)LJXUH�������

$�IXQFWLRQ�EORFN�DW�WKH�WRS�RI�D�FROXPQ�PD\�H[FKDQJH�PDQDJHPHQW�LQIRUPD�
WLRQ�ZLWK�D�IXQFWLRQ�EORFN�DW�WKH�OHIW�RI�D�URZ�RYHU�WKH�UHIHUHQFH�SRLQW�WKDW�LV
PHQWLRQHG�DW�WKH�LQWHUVHFWLRQ�RI�WKH�FROXPQ�DQG�URZ��,Q�FDVH�DQ�LQWHUVHFWLRQ
LV�HPSW\��WKH�DVVRFLDWHG�IXQFWLRQ�EORFNV�FDQ�QRW�GLUHFWO\�H[FKDQJH�PDQDJH�
PHQW�LQIRUPDWLRQ�EHWZHHQ�HDFK�RWKHU�

)LJXUH������0)�UHODWHG�WR�RWKHU�IXQFWLRQ�EORFNV

q3

qx

between NEF and OSF between QAF and OSF

MF

OSF

QAF

q3

qx

MF

OSF

NEF

)LJXUH�������5HODWLRQ�EHWZHHQ�IXQFWLRQ�EORFNV

NEF

OSF

MF

QAFq3

QAFqx

WSF

Non-TMN

NEF OSF MF QAFq3 QAFqx WSF Non-TMN

q3 qx

q3 x*, q3 q3 q3 f

qx q3 qx qx f

q3 m

qx m

f f g**

m m g**

m, g = non TMN reference points

*   = x reference point only applies when each OSF is in a different TMN
**  = The g reference point lies between the WSF and the human user
��



701�)XQFWLRQDO�$UFKLWHFWXUH
������)XUWKHU�UHPDUNV

%HVLGHV�WKH�IXQFWLRQ�EORFNV�DQG�UHIHUHQFH�SRLQWV��WKH�701�IXQFWLRQDO�DUFKLWHF�
WXUH�LQWURGXFHV�VRPH�DGGLWLRQDO�FRQFHSWV��7KHVH�FRQFHSWV�DUH�
� 701·V�'DWD�&RPPXQLFDWLRQ�)XQFWLRQ
� 701·V�IXQFWLRQDO�FRPSRQHQWV

$FFRUGLQJ�WR�UHFRPPHQGDWLRQ�0��������701·V�'DWD�&RPPXQLFDWLRQ�)XQFWLRQ
�'&)��ZLOO�EH�XVHG�E\�WKH�IXQFWLRQ�EORFNV�IRU�H[FKDQJLQJ�LQIRUPDWLRQ��7KH�'&)
SURYLGHV�OD\HUV���WR���RI�WKH�26,�50��
7KH�GHILQLWLRQ�RI�WKH�'&)�FRQFHSW�KDV�KLVWRULFDO�UHDVRQV��LQ�LQLWLDO�GUDIWV�RI
701�WKH�'&)�ZDV�PRGHOOHG�DV�D�IXQFWLRQ�EORFN��LW�ZDV�WKHUHIRUH�SDUW�RI�701·V
IXQFWLRQDO�DUFKLWHFWXUH��$W�SUHVHQW�WKH�'&)�LV�QR�ORQJHU�PRGHOOHG�DV�D�IXQFWLRQ
EORFN��WKH�WH[W�WKDW�GHVFULEHV�WKH�'&)�UHPDLQHG��KRZHYHU�

(DFK�RI�701·V�IXQFWLRQ�EORFNV�LV�LWVHOI�FRPSRVHG�RI�D�QXPEHU�RI�IXQFWLRQDO
FRPSRQHQWV��7KH�IROORZLQJ�IXQFWLRQDO�FRPSRQHQWV�DUH�GHILQHG�
� 0DQDJHPHQW�$SSOLFDWLRQ�)XQFWLRQ�
� 0DQDJHPHQW�,QIRUPDWLRQ�%DVH�
� ,QIRUPDWLRQ�&RQYHUVLRQ�)XQFWLRQ�
� +XPDQ�0DFKLQH�$GDSWDWLRQ�
� 3UHVHQWDWLRQ�)XQFWLRQ�
� 0HVVDJH�&RPPXQLFDWLRQ�)XQFWLRQ��0&)��

7KHVH�IXQFWLRQDO�FRPSRQHQWV�FDQ�EH�GLYLGHG�LQWR�WZR�FDWHJRULHV�
� 7KH�ILUVW�ILYH�FRPSRQHQWV�EHORQJ�WR�WKH�ILUVW�FDWHJRU\��7KHVH�FRPSRQHQWV�SHU�
IRUP�WKH�DFWXDO�PDQDJHPHQW�DFWLRQV��WKH\�GR�QRW�DGGUHVV�SUREOHPV�UHODWHG
WR�WKH�H[FKDQJH�RI�PDQDJHPHQW�LQIRUPDWLRQ�

� 7KH�ODVW�FRPSRQHQW��0&)��EHORQJV�WR�WKH�VHFRQG�FDWHJRU\��7KLV�FRPSRQHQW
LV�DVVRFLDWHG�ZLWK�DOO�IXQFWLRQ�EORFNV�WKDW�UHTXLUH�DQ�XQGHUO\LQJ�VHUYLFH�IRU
WKH�H[FKDQJH�RI�WKHLU�PDQDJHPHQW�LQIRUPDWLRQ���7KH�0&)�LV�FRPSRVHG�RI�D
SURWRFRO�VWDFN�WKDW�DOORZV�FRQQHFWLRQ�RI�IXQFWLRQ�EORFNV�WR�'&)V���,Q�PDQ\
FDVHV�WKH�0&)�SURYLGHV�WKH�HQG�WR�HQG�IXQFWLRQV�VXFK�DV�WKRVH�IRXQG�LQ�26,
OD\HUV���WR���

5HFRPPHQGDWLRQ�0������FRQWDLQV�D�SLFWXUH��)LJXUH�������WR�LOOXVWUDWH�WKH
UHODWLRQ�EHWZHHQ�IXQFWLRQ�EORFNV��IXQFWLRQDO�FRPSRQHQWV��WKH�0&)�DQG�WKH
'&)�

)LJXUH�������)XQFWLRQ�EORFNV��FRPSRQHQWV��0&)�DQG�'&)

TMN
Functional

Components
(category 1)

MCF

DCF

TMN
Functional

Components
(category 1)

MCF

Peer to Peer Communication

Function BlockFunction Block
��



701�0DQDJHPHQW
����3K\VLFDO�$UFKLWHFWXUH

1H[W�WR�D�IXQFWLRQDO�DUFKLWHFWXUH��701�DOVR�GHILQHV�D�SK\VLFDO�DUFKLWHFWXUH�
7KH�SXUSRVH�RI�WKH�ODWWHU�LV�WR�VKRZ�KRZ�IXQFWLRQ�EORFNV�VKRXOG�EH�PDSSHG
XSRQ�EXLOGLQJ�EORFNV��SK\VLFDO�HTXLSPHQW��DQG�UHIHUHQFH�SRLQWV�XSRQ� LQWHU�
IDFHV��,Q�IDFW��WKH�SK\VLFDO�DUFKLWHFWXUH�GHILQHV�KRZ�IXQFWLRQ�EORFNV�DQG�UHIHU�
HQFH�SRLQWV�FDQ�EH�LPSOHPHQWHG�

7R�DYRLG�FRQIXVLRQ�EHWZHHQ�WKH�IXQFWLRQDO�DQG�SK\VLFDO�DUFKLWHFWXUH��LW� LV
KHOSIXO�WR�XQGHUVWDQG�WKH�IROORZLQJ�FRQYHQWLRQV��1DPHV�RI�UHIHUHQFH�SRLQWV�DUH
ZULWWHQ�LQ�ORZHU�FDVH��QDPHV�RI�LQWHUIDFHV�LQ�XSSHU�FDVH��VXEVFULSWV�PD\�EH
DGGHG���5HIHUHQFH�SRLQWV�DUH�GUDZQ�DV�VPDOO�ILOOHG�FLUFOHV��EXOOHWV���LQWHUIDFHV
DV�RSHQ�FLUFOHV��)XQFWLRQ�EORFNV�DUH�VKRZQ�DV�ELJ�FLUFOHV�RU�HOOLSVHV��EXLOGLQJ
EORFNV�DUH�GUDZQ�DV�ER[HV�

������%XLOGLQJ�EORFNV

701·V�3K\VLFDO�$UFKLWHFWXUH�GHILQHV�WKH�IROORZLQJ�EXLOGLQJ�EORFNV�
� 1HWZRUN�(OHPHQW��1(��
� 0HGLDWLRQ�'HYLFH��0'��
� 4�$GDSWRU��4$��
� 2SHUDWLRQV�6\VWHP��26��
� :RUN�6WDWLRQ��:6��
� 'DWD�&RPPXQLFDWLRQ�1HWZRUN��'&1��
%XLOGLQJ�EORFNV�DOZD\V�LPSOHPHQW�WKH�IXQFWLRQ�EORFNV�RI�WKH�VDPH�QDPH��H�J�
1HWZRUN�(OHPHQWV�SHUIRUP�1HWZRUN�(OHPHQW�)XQFWLRQV��0HGLDWLRQ�'HYLFHV
SHUIRUP�0HGLDWLRQ�)XQFWLRQV�HWF���

,W�LV�SRVVLEOH�WR�LPSOHPHQW�PXOWLSOH�IXQFWLRQ�EORFNV��RI�WKH�VDPH�RU�RI�D�GLIIHU�
HQW�W\SH��LQWR�D�VLQJOH�EXLOGLQJ�EORFN��7KH�2SHUDWLRQV�6\VWHP��IRU�H[DPSOH�
PD\�EH�XVHG�WR�LPSOHPHQW�PXOWLSOH�26)V��EXW�PD\�DOVR�EH�XVHG�WR�LPSOHPHQW
DQ�26)��0)�DQG�D�:6)��,Q�WKH�FDVH�D�EXLOGLQJ�EORFN�LPSOHPHQWV�PXOWLSOH
IXQFWLRQ�EORFNV�RI�GLIIHUHQW�W\SHV���WKH�FKRLFH�RQ�WKH�EXLOGLQJ�EORFN·V�QDPH�LV
GHWHUPLQHG�E\�WKH�SUHGRPLQDWH�XVDJH�RI�WKH�EORFN��
)LJXUH������VKRZV�ZKLFK�IXQFWLRQ�EORFNV�PD\�EH�LPSOHPHQWHG�LQWR�ZKLFK
EXLOGLQJ�EORFNV�

$�VSHFLDO�NLQG�RI�EXLOGLQJ�EORFN�LV�WKH�'DWD�&RPPXQLFDWLRQ�1HWZRUN��'&1��
$V�RSSRVHG�WR�WKH�RWKHUV��WKLV�EXLOGLQJ�EORFN�GRHV�QRW�LPSOHPHQW�DQ\�IXQFWLRQ
EORFN��,Q�IDFW��WKH�'&1�LV�XVHG�E\�RWKHU�EXLOGLQJ�EORFNV�IRU�WKH�H[FKDQJH�RI
PDQDJHPHQW�LQIRUPDWLRQ��WKH�'&1·V�WDVN�LV�WR�DFW�DV�D�WUDQVSRUW�QHWZRUN�

)LJXUH�������'UDZLQJ�FRQYHQWLRQV

reference point

interface

function block

building block
��



701�3K\VLFDO�$UFKLWHFWXUH
$W�ILUVW�VLJKW�LW�VHHPV�VWUDQJH�WKDW�701�GHILQHV�D�EXLOGLQJ�EORFN�WKDW�GRHV�QRW
LPSOHPHQW�DQ\�IXQFWLRQ�EORFN��7KH�H[LVWHQFH�RI�WKH�'&1�FDQ�EH�XQGHUVWRRG
KRZHYHU�ZKHQ�ZH�UHPHPEHU�WKDW�SUHYLRXV�701�GUDIWV��H�J��>��@��PRGHOOHG�WKH
'&)�DV�D�IXQFWLRQ�EORFN��VHH�DOVR�6XEVHFWLRQ���������$FFRUGLQJ�WR�WKHVH�GUDIWV�
WKH�'&)�KDG�WR�EH�LPSOHPHQWHG�E\�D�'&1�DQG��LQ�WKDW�FDVH��HDFK�EXLOGLQJ
EORFN�LPSOHPHQWHG�DW�OHDVW�RQH�IXQFWLRQ�EORFN��,Q������LW�ZDV�GHFLGHG�KRZHYHU
WR�PRGHO�WKH�'&)�QR�ORQJHU�DV�D�IXQFWLRQ�EORFN�>��@��$IWHU�WKLV�GHFLVLRQ�ZDV
PDGH��WKH�VWDQGDUG�ZDV�QRW�UHZULWWHQ�LQ�D�FRQVLVWHQW�ZD\�DQG�WKH�'&1�LV
WKHUHIRUH�VWLOO�PRGHOOHG�DV�D�EXLOGLQJ�EORFN�

������,QWHUIDFHV

,QWHUIDFHV�PD\�EH�UHJDUGHG�DV�WKH�LPSOHPHQWDWLRQV�RI�701�UHIHUHQFH�SRLQWV�
:KHUHDV�UHIHUHQFH�SRLQWV�PD\�JHQHUDOO\�EH�FRPSDUHG�ZLWK�XQGHUO\LQJ�VHUY�
LFHV�� LQWHUIDFHV�PD\�EH�FRPSDUHG�ZLWK�WKH�SURWRFRO�VWDFNV�WKDW�LPSOHPHQW
WKHVH�VHUYLFHV�

,Q�PRVW�FDVHV�UHIHUHQFH�SRLQWV�DQG�LQWHUIDFHV�KDYH�D�RQH�WR�RQH�PDSSLQJ��+RZ�
HYHU��QR�LQWHUIDFHV�H[LVW�IRU�WKRVH�UHIHUHQFH�SRLQWV�WKDW�

� LQWHUFRQQHFW�IXQFWLRQ�EORFNV�WKDW�DUH�LPSOHPHQWHG�ZLWKLQ�D�VLQJOH�EXLOGLQJ
EORFN��

� OD\�RXWVLGH�701��J�DQG�P��VHH�)LJXUH�������,PSOHPHQWDWLRQ�RI�WKHVH�UHIHUHQFH
SRLQWV�LV�RXWVLGH�WKH�VFRSH�RI�701�

7KH�QDPLQJ�RI�LQWHUIDFHV�LV�DOVR�VWUDLJKWIRUZDUG��DQ�LQWHUIDFH�JHWV�WKH�VDPH
QDPH��WKLV�WLPH�ZULWWHQ�LQ�XSSHU�FDVH��DV�WKH�UHODWHG�UHIHUHQFH�SRLQW��)LJXUH
�����VKRZV�DOO�SRVVLEOH�PDSSLQJV�

)LJXUH�������5HODWLRQ�EHWZHHQ�IXQFWLRQ�EORFNV�DQG�EXLOGLQJ�EORFNV

MD

OS
QA

WS

NEF
M

MF
O
M

O

QAF
O
O

O
M

OSF
O
O

M

WSF
O*
O

O
M

NE

M  = Mandatory
O  = Optional
O* = may only be present

if OSF or MF is also present

)LJXUH�������0DSSLQJ�UHIHUHQFH�SRLQWV�XSRQ�LQWHUIDFHV

reference point

interface

qx

Qx

q3

Q3

x

X

f

F

(g m)
��



701�0DQDJHPHQW
����5HVSRQVLELOLW\�0RGHO

701�UHFRJQL]HV�WKDW��FRUUHVSRQGLQJ�WR�KXPDQ�VRFLHW\��D�KLHUDUFK\�RI�PDQDJH�
PHQW�UHVSRQVLELOLWLHV�H[LVW��6XFK�KLHUDUFKLHV�FDQ�EH�GHVFULEHG�LQ�WHUPV�RI
PDQDJHPHQW�OD\HUV��7KLV�FRQFHSW�RI�PDQDJHPHQW�OD\HUV�LV�GLVFXVVHG�LQ�WKH
PDLQ�WH[W�RI�UHFRPPHQGDWLRQ�0�������/RJLFDO�/D\HUHG�$UFKLWHFWXUH���$�VSHFLILF
DSSOLFDWLRQ�RI�WKLV�FRQFHSW��VRPHWLPHV�FDOOHG�WKH�UHVSRQVLELOLW\�PRGHO���LV�JLYHQ
LQ�DSSHQGL[�,,�RI�0�������7KLV�DSSOLFDWLRQ�LV�FRQVLGHUHG�WR�EH�DQ�LPSRUWDQW
DVSHFW�RI�701��WKLV�VHFWLRQ�ZLOO�WKHUHIRUH�GLVFXVV�WKLV�PRGHO�

7KH�IROORZLQJ�OD\HUV�DUH�GHILQHG�E\�WKH�PRGHO�
� EXVLQHVV�PDQDJHPHQW�OD\HU�
� VHUYLFH�PDQDJHPHQW�OD\HU�
� QHWZRUN�PDQDJHPHQW�OD\HU�
� QHWZRUN�HOHPHQW�PDQDJHPHQW�OD\HU�
� QHWZRUN�HOHPHQW�OD\HU�
7KHVH�OD\HUV��LQFOXGLQJ�WKHLU�IXQFWLRQ�EORFNV�DQG�UHIHUHQFH�SRLQWV��DUH�VKRZQ
LQ�)LJXUH������

7KH�ERWWRP�RI�WKH�PDQDJHPHQW�KLHUDUFK\�LV�IRUPHG�E\�WKH�QHWZRUN�HOHPHQW
OD\HU��7KLV�OD\HU�FRQWDLQV�WKH�1HWZRUN�(OHPHQW�)XQFWLRQV��1()V���,Q�WKRVH
FDVHV�ZKHUH�WKH�1()V�FDQ�RQO\�EH�PDQDJHG�YLD�D�Tx UHIHUHQFH�SRLQW��D�0HGLD�
WLRQ�)XQFWLRQ��0)��LV�QHHGHG�DW�WKH�QH[W�KLJKHU�OD\HU��,Q�WHUPV�RI�D�PDQDJHU�
DJHQW�UHODWLRQVKLS��WKH�0)�LV�WKH�PDQDJHU�DQG�WKH�1()�LV�WKH�DJHQW��7KH�0)
ZLOO�LQ�WXUQ�EH�PDQDJHG�E\�DQ�2SHUDWLRQV�6\VWHPV�)XQFWLRQ��26)��LQ�WKH�VDPH

�� 7KH�UHVSRQVLELOLW\�PRGHO�KDV�RULJLQDOO\�EHHQ�GHYHORSHG�E\�%7�>�@�DV�SDUW�RI�LWV�2SHQ�1HWZRUN
$UFKLWHFWXUH��21$���%7�XVHV�WKH�QDPH�VWUXFWXUDO�DUFKLWHFWXUH�IRU�WKLV�PRGHO�>��@��

)LJXUH�������701�)XQFWLRQDO�KLHUDUFK\

Business Management layer

Service Management layer

Network Management layer

Network Element Management layer

Network Element layer

OSF

OSF

OSF

OSF

MF

NEF

q3

qx

q3

q3

q3
��



701�5HVSRQVLELOLW\�0RGHO
1HWZRUN�(OHPHQW�0DQDJHPHQW�OD\HU��([DPSOHV�RI�IXQFWLRQV�SHUIRUPHG�E\�WKLV
PDQDJHPHQW�OD\HU�DUH�HUURU�GHWHFWLRQ�DQG�ORJJLQJ�RI�VWDWLVWLFDO�GDWD�

7KH�1HWZRUN�(OHPHQW�0DQDJHPHQW�OD\HU�LV�UHVSRQVLEOH�IRU�PDQDJLQJ�1()V
LPSOHPHQWHG�ZLWKLQ�VLQJOH�SLHFHV�RI�HTXLSPHQW��,Q�FDVH�WKH�UHODWLRQ�EHWZHHQ
1()V�LPSOHPHQWHG�ZLWKLQ�PXOWLSOH�SLHFHV�RI�HTXLSPHQW�EHFRPHV�LPSRUWDQW�
LQWHUYHQWLRQ�RI�DQ�26)�ORFDWHG�DW�WKH�QHWZRUN�PDQDJHPHQW�OD\HU�LV�QHFHVVDU\�
5RXWLQJ�FDQ�EH�VHHQ�DV�DQ�H[DPSOH�RI�D�PDQDJHPHQW�DFWLYLW\�ORFDWHG�DW�WKLV
OD\HU�

7KH�QHWZRUN�PDQDJHPHQW�OD\HU��DJDLQ��LV�PDQDJHG�E\�WKH�VHUYLFH�PDQDJHPHQW
OD\HU��6HUYLFH�PDQDJHPHQW�LV�FRQFHUQHG�ZLWK�PDQDJHPHQW�RI�WKRVH�DVSHFWV
WKDW�PD\�GLUHFWO\�EH�REVHUYHG�E\�WKH�XVHUV�RI�WKH�WHOHFRPPXQLFDWLRQ�QHWZRUN�
$Q�LPSRUWDQW�SDUW�RI�VHUYLFH�PDQDJHPHQW�LV�IRU�LQVWDQFH�4XDOLW\�RI�6HUYLFH
PDQDJHPHQW�

7KH�LGHD�RI�VHUYLFH�0DQDJHPHQW�LV�SDUWLFXODUO\�XVHIXO�LQ�WKH�FDVH�RI�9DOXH
$GGHG�6HUYLFHV��9$6���,Q�VXFK�FDVH�RQH�26)�PD\�EH�UHVSRQVLEOH�IRU�PDQDJH�
PHQW�RI�WKH�9$6�DQG�DQRWKHU�26)�PD\�EH�UHVSRQVLEOH�IRU�PDQDJHPHQW�RI�WKH
WHOHFRPPXQLFDWLRQV�QHWZRUN��%RWK�26)V�PXVW�EH�DEOH�WR�FRPPXQLFDWH�ZLWK
HDFK�RWKHU��,I�WKHVH�26)V�EHORQJ�WR�WKH�VDPH�701��DGPLQLVWUDWLRQ���FRPPXQL�
FDWLRQ�LV�UHDOL]HG�RYHU�D�T�UHIHUHQFH�SRLQW��,I�ERWK�26)V�EHORQJ�WR�GLIIHUHQW
701V��WKH�[�UHIHUHQFH�SRLQW�ZLOO�EH�XVHG��)LJXUH�������

7KH�EXVLQHVV�PDQDJHPHQW�OD\HU�LV�UHVSRQVLEOH�IRU�WKH�PDQDJHPHQW�RI�WKH
ZKROH�HQWHUSULVH��7KLV�OD\HU�KDV�D�EURDG�VFRSH��FRPPXQLFDWLRQV�PDQDJHPHQW
LV�MXVW�D�SDUW�RI�LW��%XVLQHVV�PDQDJHPHQW�FDQ�EH�VHHQ�DV�JRDO�VHWWLQJ��UDWKHU
WKDQ�JRDO�DFKLHYLQJ�

Network Element
management layer

)LJXUH�������([DPSOH�RI�9DOXH�$GGHG�6HUYLFHV

Service
management layer

Network
management layer

Network Element
layer

Business
management layer

OSF

OSF

MF

NEF

OSF

OSF

OSF

OSF

OSF

OSF

x

Value added
service provider

Value added
service provider

TMN1

TMN2
q

��



701�0DQDJHPHQW
����$QDO\VLV

7KH�FXUUHQW�701�DUFKLWHFWXUH��DQG�LQ�SDUWLFXODU�WKH�SDUW�RQ�701·V�,QIRUPD�
WLRQ�$UFKLWHFWXUH��LQFOXGHV�PDQ\�LGHDV�RI�26,�V\VWHPV�PDQDJHPHQW��SDJH�����
$V�D�FRQVHTXHQFH��WKH�DQDO\VLV�WKDW�ZDV�JLYHQ�LQ�WKH�SUHYLRXV�FKDSWHU�RQ�26,
PDQDJHPHQW�LV�WR�D�ODUJH�H[WHQW�DOVR�DSSOLFDEOH�WR�WKLV�FKDSWHU��'HVSLWH�WKH
ODUJH�QXPEHU�RI�VLPLODULWLHV�EHWZHHQ�701�DQG�26,�PDQDJHPHQW��WKHUH�DUH�DOVR
VRPH�GLIIHUHQFHV��WKH�PRVW�LQWHUHVWLQJ�ZLOO�EH�H[DPLQHG�LQ�6XEVHFWLRQ�������
$V�RSSRVHG�WR�26,��WKH�FRQFHSWV�WKDW�KDYH�EHHQ�GHYHORSHG�VSHFLILFDOO\�IRU�701
DUH�QRW�DOZD\V�SURSHUO\�GHILQHG��7KLV�LV�D�GHILFLHQF\��VLQFH�ZLWKRXW�JRRG�GHIL�
QLWLRQV�PXOWLSOH�LQWHUSUHWDWLRQ�PD\�DULVH��6RPH�RI�WKHVH�LQWHUSUHWDWLRQV�ZLOO�EH
GLVFXVVHG�LQ�6XEVHFWLRQ�������

������'LIIHUHQFHV�EHWZHHQ�701�DQG�26,

$Q�LQWHUHVWLQJ�GLIIHUHQFH�EHWZHHQ�26,�DQG�701�PDQDJHPHQW�LV�WKDW�26,�KDV
GHILQHG�D�VLQJOH�PDQDJHPHQW�DUFKLWHFWXUH�ZKHUHDV�701�GHILQHG�PXOWLSOH
DUFKLWHFWXUHV�DW�GLIIHUHQW�OHYHOV�RI�DEVWUDFWLRQ�
6XEVHFWLRQ�������H[SODLQHG�WKDW�701·V�IXQFWLRQDO�DUFKLWHFWXUH�VKRZV�WKH�YDU�
LRXV�701�PDQDJHPHQW�IXQFWLRQV�DQG�701·V�SK\VLFDO�DUFKLWHFWXUH�VKRZV�KRZ
WKHVH�IXQFWLRQV�FDQ�EH�LPSOHPHQWHG�LQWR�SK\VLFDO�HTXLSPHQW��)LJXUH�������
701·V�SK\VLFDO�DUFKLWHFWXUH�LV�WKXV�GHILQHG�DW�D�ORZHU�DEVWUDFWLRQ�OHYHO�WKDQ
WKH�IXQFWLRQDO�DUFKLWHFWXUH��DW�IXQFWLRQDO�OHYHO�ZH�DEVWUDFW�IURP�HTXLSPHQW
LVVXHV��DW�SK\VLFDO�OHYHO�QRW��

,Q�JHQHUDO�LW�PD\�EH�D�JRRG�LGHD�WR�GHILQH�PXOWLSOH�DUFKLWHFWXUHV��7KLV�LV�SDU�
WLFXODUO\�WUXH�LQ�FDVH�HDFK�DUFKLWHFWXUH�HODERUDWHV�DQ�DGGLWLRQDO��RUWKRJRQDO
LVVXH��&DUH�VKRXOG�EH�WDNHQ��KRZHYHU��WKDW�WKH�UHODWLRQVKLS�EHWZHHQ�WKH�YDUL�
RXV�DUFKLWHFWXUHV�UHPDLQV�HDV\�WR�XQGHUVWDQG��,Q�WKH�VSHFLILF�H[DPSOH�RI
701·V�IXQFWLRQDO�DQG�SK\VLFDO�DUFKLWHFWXUH��WKLV�KDV�EHHQ�WKH�FDVH�

$�VHFRQG�GLIIHUHQFH�EHWZHHQ�701�DQG�26,�PDQDJHPHQW�LV��WKDW�701�SURYLGHV
D�VWUXFWXUH�IRU�WKH�PXOWLSOH�OHYHOV�RI�PDQDJHPHQW�UHVSRQVLELOLW\�WKDW�H[LVW�LQ
UHDO�QHWZRUNV��26,�PDQDJHPHQW�GRHV�QRW�SURYLGH�VXFK�VWUXFWXUH��7KH�701
VWUXFWXUH�LV�NQRZQ�DV�WKH�¶UHVSRQVLELOLW\�PRGHO·�DQG�ZDV�GLVFXVVHG�LQ�6HFWLRQ
�����7KH�DGYDQWDJH�RI�KDYLQJ�VXFK�VWUXFWXUH�� LV�WKDW�LW�EHFRPHV�HDVLHU�WR
XQGHUVWDQG�DQG�GLVWLQJXLVK�WKH�YDULRXV�PDQDJHPHQW�UHVSRQVLELOLWLHV�

Functional architecture

Physical architecture

defines the various TMN management functions

defines how the various TMN management
functions can be implemented into
physical equipment

)LJXUH�������701�KDV�GHILQHG�PXOWLSOH��UHODWHG�DUFKLWHFWXUHV
��



$QDO\VLV
$�ILQDO�GLIIHUHQFH�EHWZHHQ�701�DQG�26,�PDQDJHPHQW�LV�WKDW��DV�RSSRVHG�WR
26,��701�VXJJHVWV�D�FRQFHSWXDO�VHSDUDWLRQ�EHWZHHQ�WKH�QHWZRUN�WKDW�LV�PDQ�
DJHG��WKH�WHOHFRPPXQLFDWLRQ�QHWZRUN��DQG�WKH�QHWZRUN�WKDW�WUDQVIHUV�WKH
PDQDJHPHQW�LQIRUPDWLRQ��WKH�'&1���7KLV�GLIIHUHQFH�ZDV�DOUHDG\�LGHQWLILHG�DW
WKH�HQG�RI�6XEVHFWLRQ�������
6XFK�VHSDUDWLRQ�SUHYHQWV�WKH�SUREOHPV�ZLWK�IDXOW�PDQDJHPHQW�DV�GLVFXVVHG
LQ�WKH�DQDO\VLV�VHFWLRQ�RI�26,�PDQDJHPHQW��6XEVHFWLRQ���������'HVSLWH�RI�IDLO�
XUHV�LQ�WKH�PDQDJHG�QHWZRUN��PDQDJHPHQW�ZLOO�DOZD\V�EH�DEOH�WR�DFFHVV�IDLO�
LQJ�FRPSRQHQWV��701�KDV�WKXV�EHWWHU�IDXOW�PDQDJHPHQW�FDSDELOLWLHV�WKDQ
26,�

8QIRUWXQDWHO\��D�'&1�UHTXLUHV�WKH�LQWURGXFWLRQ�RI�DGGLWLRQDO�HTXLSPHQW�DQG
WUDQVPLVVLRQ�V\VWHPV��%HVLGHV��IDLOXUHV�LQ�WKH�'&1�FDQ�QRW�EH�H[FOXGHG�
ZKLFK�LPSOLHV�WKDW�LW�ZLOO�EH�QHFHVVDU\�WR�PDQDJH�WKH�'&1�WRR��7KH�FRVWV�RI
LQWURGXFLQJ�D�'&1�VKRXOG�WKHUHIRUH�QRW�EH�QHJOHFWHG�

7KHUH�DUH�DOVR�RWKHU�UHDVRQV�WR�LQWURGXFH�D�'&1��$Q�LPSRUWDQW�UHDVRQ�PD\�
IRU�LQVWDQFH��EH�WKDW�WKH�PDQDJHG�QHWZRUN�GRHV�QRW�SURYLGH�DGHTXDWH�IDFLOLWLHV
WR�WUDQVIHU�PDQDJHPHQW�LQIRUPDWLRQ��7KLV� LV�� IRU�H[DPSOH��WKH�FDVH�ZLWK
WHOHSKRQ\�QHWZRUNV��ZKLFK�SURYLGH�DQ�LVRFKURQRXV�W\SH�RI�VHUYLFH��6XFK�W\SH
RI�VHUYLFH�GRHV�QRW�FRUUHVSRQG�WR�WKH�DV\QFKURQRXV��SDFNHW�RULHQWHG��W\SH�RI
VHUYLFH�WKDW�LV�UHTXLUHG�E\�PRVW�PDQDJHPHQW�SURWRFROV��D�'&1�PD\�WKXV�EH
LQHYLWDEOH�WR�PDQDJH�VXFK�NLQGV�RI�QHWZRUNV��7KH�EHWWHU�IDXOW�PDQDJHPHQW
FDSDELOLWLHV�RI�WKH�'&1�DUH�LQ�VXFK�FDVH�RQO\�D�VHFRQGDU\�FRQVLGHUDWLRQ�
$V�RSSRVHG�WR�701��26,�LV�SDUWLFXODUO\�DLPHG�DW�PDQDJHPHQW�RI�GDWDFRPPX�
QLFDWLRQ�QHWZRUNV��7KH�W\SH�RI�VHUYLFH�SURYLGHG�E\�VXFK�QHWZRUNV�LV�XVXDOO\
WKH�VDPH�DV�WKH�W\SH�RI�VHUYLFH�UHTXLUHG�IRU�WKH�H[FKDQJH�RI�PDQDJHPHQW�LQIRU�
PDWLRQ��:LWK�GDWDFRPPXQLFDWLRQ�QHWZRUNV��DQG�WKXV�LQ�FDVH�RI�26,��D�VHULRXV
FRQVLGHUDWLRQ�LV�QHHGHG�ZKHWKHU�WKH�DGYDQWDJHV�RI�D�'&1�RXWZHLJK�LWV�FRVWV�

������,PSUHFLVH�DQG�DPELJXRXV�FRQFHSWV

$V�RSSRVHG�WR�WKH�26,�PDQDJHPHQW�VWDQGDUGV��UHFRPPHQGDWLRQ�0������GRHV
QRW�LQFOXGH�D�VHSDUDWH�VHFWLRQ�WKDW�FOHDUO\�GHILQHV�LWV�PDLQ�DUFKLWHFWXUDO�FRQ�
FHSWV��VXFK�DV�IXQFWLRQ�EORFN��UHIHUHQFH�SRLQW��EXLOGLQJ�EORFN�DQG�LQWHUIDFH��
7R�JHW�DQ�XQGHUVWDQGLQJ�RI�WKHVH�FRQFHSWV��UHDGHUV�KDYH�WR�GHULYH�WKH�LGHDV
EHKLQG�WKHVH�FRQFHSWV�IURP�WKH�YDULRXV�SLHFHV�RI�WH[W�LQ�ZKLFK�WKHVH�FRQFHSWV
DUH�PHQWLRQHG��$V�ZLOO�EH�GHPRQVWUDWHG�LQ�WKLV�VXEVHFWLRQ��GLIIHUHQW�UHDGHUV
PD\�GUDZ�GLIIHUHQW�FRQFOXVLRQV��GHSHQGLQJ�RQ�WKH�WH[W�WKDW�KDV�EHHQ�UHDG�

7R�SURRI�WKDW�GLIIHUHQW�LQWHUSUHWDWLRQV�RI�701·V�DUFKLWHFWXUDO�FRQFHSWV�DUH�SRV�
VLEOH��WKLV�VXEVHFWLRQ�H[SODLQV�WKH�IXQFWLRQ�EORFN�DQG�UHIHUHQFH�SRLQW�FRQFHSWV
LQ�WHUPV�RI�WKH�UHODWLYHO\�ZHOO�XQGHUVWRRG�FRQFHSWV�RI�WKH�26,�5HIHUHQFH�0RGHO
>��@��5HDGHUV�ZKR�DUH�LQWHUHVWHG�LQ�DQ�DQDO\VLV�RI�WKH�EXLOGLQJ�EORFN�DQG�LQWHU�
IDFH�FRQFHSW�DUH�UHIHUUHG�WR�WKH�OLWHUDWXUH�>��@�
��



701�0DQDJHPHQW
)XQFWLRQ�EORFNV

701·V�IXQFWLRQDO�DUFKLWHFWXUH�FRQWDLQV�RQO\�WZR�SLHFHV�RI�WH[W�WKDW�H[SODLQ
ZKDW�IXQFWLRQ�EORFNV�DUH��
� �)XQFWLRQ�EORFNV�SURYLGH�WKH�701�JHQHUDO�IXQFWLRQ�ZKLFK�HQDEOH�D�701�WR
SHUIRUP�WKH�701�PDQDJHPHQW�IXQFWLRQV��

� �(DFK�IXQFWLRQ�EORFN�LV�LWVHOI�FRPSRVHG�RI�IXQFWLRQDO�FRPSRQHQWV��

%\�UHDGLQJ�WKH�WH[W�RQ�IXQFWLRQDO�FRPSRQHQWV��LW�EHFRPHV�FOHDU�WKDW�PRVW�RI
WKHVH�FRPSRQHQWV�FDQ�EH�FRPSDUHG�WR�26,�DSSOLFDWLRQ�OD\HU�IXQFWLRQV��,W
VHHPV�UHDVRQDEOH�WR�FRQFOXGH�WKDW�IXQFWLRQ�EORFNV�KDYH�VRPH�UHODWLRQVKLS�WR
26,�DSSOLFDWLRQ�OD\HU�HQWLWLHV�

7KHUH�LV�RQH�SDUWLFXODU�IXQFWLRQDO�FRPSRQHQW�WKDW�GRHV�QRW�SHUIRUP�DSSOLFD�
WLRQ�OD\HU�IXQFWLRQV��EXW�IXQFWLRQV�RI�26,�OD\HU���XQWLO����7KLV�FRPSRQHQW�LV
WKH�0HVVDJH�&RPPXQLFDWLRQ�)XQFWLRQ��ZKLFK�LV��DVVRFLDWHG�ZLWK�DOO�IXQFWLRQ
EORFNV���'HSHQGLQJ�RQ�WKH�PHDQLQJ�RI�WKH�ZRUG�DVVRFLDWHG��IXQFWLRQ�EORFNV
SRVVLEO\�DOVR�SHUIRUP�OD\HU�����IXQFWLRQV�

$W�WKH�WLPH�WKH�'DWD�&RPPXQLFDWLRQ�)XQFWLRQ�ZDV�VWLOO�PRGHOOHG�DV�D�IXQFWLRQ
EORFN��SDJH������IXQFWLRQ�EORFNV�HYHQ�SHUIRUPHG�IXQFWLRQV�WKDW�EHORQJHG�WR
OD\HUV�����RI�WKH�26,�5HIHUHQFH�0RGHO��:H�PD\�WKXV�FRQFOXGH�WKDW�PXOWLSOH
LQWHUSUHWDWLRQV�RI�WKH�WHUP�IXQFWLRQ�EORFN�DUH�SRVVLEOH�

5HIHUHQFH�SRLQWV

0������JLYHV�WKH�IROORZLQJ�GHVFULSWLRQV�RI�701�UHIHUHQFH�SRLQWV�
� �5HIHUHQFH�SRLQWV�GHILQH�VHUYLFH�ERXQGDULHV�EHWZHHQ�WZR�PDQDJHPHQW�IXQF�
WLRQ�EORFNV��7KH�SXUSRVH�RI�UHIHUHQFH�SRLQWV�LV�WR� LGHQWLI\�WKH� LQIRUPDWLRQ
SDVVLQJ�EHWZHHQ�IXQFWLRQ�EORFNV��

� �5HIHUHQFH�SRLQWV�DUH� FRQFHSWXDO�SRLQWV�RI� LQIRUPDWLRQ�H[FKDQJH�EHWZHHQ
QRQ�RYHUODSSLQJ�PDQDJHPHQW�IXQFWLRQ�EORFNV��

$OVR�LQ�FDVH�RI�UHIHUHQFH�SRLQWV��PXOWLSOH�LQWHUSUHWDWLRQV�DUH�SRVVLEOH��)LJXUH
������ZKLFK�LV�FRSLHG�IURP�0�������VKRZV�WZR�RI�VXFK�LQWHUSUHWDWLRQV�
,Q�FDVH�WKH�'&)�LV�H[SOLFLWO\�PRGHOOHG��OHIW�SDUW�RI�WKH�ILJXUH���HDFK�UHIHUHQFH
SRLQW�LV�XVHG�WR�FRQQHFW�WKH�0HVVDJH�&RPPXQLFDWLRQ�)XQFWLRQ��0&)��WR�WKH
'DWD�&RPPXQLFDWLRQ�)XQFWLRQ��'&)���6LQFH�WKH�0&)�SURYLGHV�IXQFWLRQV�VLP�
LODU�WR�WKRVH�IRXQG�LQ�WKH�OD\HUV�����RI�WKH�26,�5HIHUHQFH�0RGHO�DQG�WKH�'&)
SURYLGHV�IXQFWLRQV�VLPLODU�WR�WKRVH�RI�OD\HU������D�UHIHUHQFH�SRLQW�FDQ�EH�VHHQ
DV�DQ�26,��QHWZRUN�OD\HU��6HUYLFH�$FFHVV�3RLQW�

,Q�FDVH�RI�DQ�LPSOLFLW�'&)��ULJKW�SDUW�RI�WKH�ILJXUH���D�VLQJOH�UHIHUHQFH�SRLQW�LV
VXIILFLHQW�WR�FRQQHFW�WZR�UHPRWH�IXQFWLRQ�EORFNV��,Q�WKLV�FDVH��UHIHUHQFH�SRLQWV
VHHP�WR�EULGJH�GLVWDQFH�DQG�FDQ�EH�VHHQ�DV�26,��QHWZRUN��VHUYLFH�SURYLGHUV�

7KHUH�LV�HYHQ�D�WKLUG�SRVVLELOLW\�WR�FRQVLGHU��VLQFH�UHIHUHQFH�SRLQWV�PD\�DOVR�EH
XVHG�WR�FRQQHFW�IXQFWLRQ�EORFNV�WKDW�DUH�ORFDWHG�DW�WKH�VDPH�SODFH��WKHVH�IXQF�
��



$QDO\VLV
WLRQ�EORFNV�ZLOO�ODWHU�EH�LPSOHPHQWHG�LQWR�D�VLQJOH�EXLOGLQJ�EORFN���)RU�WKLV�SRV�
VLELOLW\�QR�FRUUHVSRQGLQJ�26,�FRQFHSW�H[LVWV��26,�FRQFHSWV�DUH�QRW�PHDQW�WR
PRGHO�WKH�LQWHUQDO�VWUXFWXUH�RI�D�V\VWHP��

)LJXUH�������,PSOLFLW�DQG�H[SOLFLW�'&)

MF

DCF

OSF

NEF

DCF

MF

OSF

NEF

qx

q3

qx

qx

q3

q3

KEY: MCF

Function
block

Reference
point

OSF = Operations System
Function Block

MF = Mediation
Function Block

NEF = Network Element
Function Block

MCF = Message Communication
Function

Explicit DCF Implicit DCF
��



,QWHUQHW�0DQDJHPHQW

��

���,QWHUQHW�0DQDJHPHQW
��� 7KH�RULJLQDO�6103�SURWRFRO

����� 7UDQVSRUW�PDSSLQJV
����� 3URWRFRO�RSHUDWLRQV

��� 6103Y�
����� 3HUIRUPDQFH
����� 6HFXULW\
����� 0DQDJHPHQW�KLHUDUFK\

��� 0,%6

��� $QDO\VLV
����� 7KH�PDQDJHPHQW�DUFKLWHFWXUH�KDV�QRW�EHHQ�GHVFULEHG
����� 7RR�PDQ\�PDQDJHPHQW�YDULDEOHV
����� 0DQDJHU�VSHFLILF�IXQFWLRQV�KDYH�QRW�EHHQ�GHILQHG



,QWHUQHW�0DQDJHPHQW
��,QWHUQHW�0DQDJHPHQW

7KLV�FKDSWHU�GLVFXVVHV�DQG�DQDO\VHV�WKH�PDQDJHPHQW�DSSURDFK�WKDW�LV�VWDQG�
DUGL]HG�E\�WKH�,QWHUQHW�(QJLQHHULQJ�7DVN�)RUFH��,(7)���7KLV�DSSURDFK�LV�DOVR
NQRZQ�DV�WKH�6LPSOH�1HWZRUN�0DQDJHPHQW�3URWRFRO��6103��RU�WKH�7&3�,3
PDQDJHPHQW�DSSURDFK�

,Q�WKH�VHFRQG�KDOI�RI�WKH�SDVW�GHFDGH�WKH�,QWHUQHW�JUHZ�WR�D�VL]H�WKDW�PDQDJH�
PHQW�RI�WKH�,QWHUQHW�FRXOG�QR�ORQJHU�EH�SURYLGHG�RQ�DQ�DG KRF�EDVLV��D�VWUXF�
WXUHG�DQG�VWDQGDUGL]HG�DSSURDFK�WR�,QWHUQHW�PDQDJHPHQW�ZDV�UHTXLUHG��
,Q������WKUHH�PDQDJHPHQW�SURSRVDOV�WKHUHIRUH�DSSHDUHG��2QH�RI�WKHVH��WKH
+LJK�OHYHO�(QWLW\�0DQDJHPHQW�6\VWHP���3URWRFRO��+(06���+(03��ZDV�ZLWK�
GUDZQ�VRRQ�>��@>��@��VR�RQO\�WZR�UHPDLQHG��WKH�6LPSOH�1HWZRUN�0DQDJHPHQW
3URWRFRO��6103��DQG�&RPPRQ�0DQDJHPHQW�2YHU�7&3�,3��&027���$W�WKH�0DUFK
�����PHHWLQJ�RI�WKH�,QWHUQHW�ERDUG��WKH�GHFLVLRQ�ZDV�PDGH�WR�XVH�6103�LQ�WKH
VKRUW�WHUP�DQG�&027�LQ�WKH�ORQJ�WHUP�>��@�

&027�>��@�ZDV�DQ�DWWHPSW�WR�XVH�26,�V\VWHPV�PDQDJHPHQW�VWDQGDUGV��VXFK
DV�&0,3��LQ�WKH�,QWHUQHW�HQYLURQPHQW�>��@>��@��&027�IDFHG�WKH�VDPH�SUREOHPV
DV�26,�PDQDJHPHQW��WKH�VSHFLILFDWLRQV�GLG�QRW�DSSHDU�LQ�WLPH��WKHUH�ZHUH�YLU�
WXDOO\�QR�LPSOHPHQWDWLRQV�DQG�RSHUDWLRQDO�H[SHULHQFH�FRXOG�QRW�EH�REWDLQHG�
$V�D�UHVXOW��WKH�VXSSRUW�IRU�&027�VORZO\�GLPLQLVKHG��,Q������DOO�ZRUN�RQ
&027�ZDV�VWRSSHG�

6103�>��@�LV�DFWXDOO\�D�IXUWKHU�GHYHORSPHQW�RI�6*03��6LPSOH�*DWHZD\�0RQL�
WRULQJ�3URWRFRO�>��@��6*03�ZDV�DLPHG�DW�PDQDJHPHQW�RI�,QWHUPHGLDWH�6\VWHPV
�JDWHZD\V�>��@��%HFDXVH�6*03�DSSHDUHG�WR�EH�D�VXFFHVV��LW�ZDV�GHFLGHG�WR
H[WHQG�LWV�VFRSH�DQG�LQFOXGH�PDQDJHPHQW�RI�(QG�6\VWHPV��7R�UHIOHFW�WKLV
FKDQJH��WKH�SURWRFRO�ZDV�UHQDPHG�LQWR�6103�

$Q�LQWHUHVWLQJ�GLIIHUHQFH�EHWZHHQ�WKH�,(7)�DQG�,62�LV�WKDW�WKH�,(7)�WDNHV�D
PRUH�SUDJPDWLF�DQG�UHVXOW�GULYHQ�DSSURDFK�WKDQ�,62��,Q�WKH�,(7)�LW�LV�IRU
LQVWDQFH�XQXVXDO�WR�VSHQW�PXFK�WLPH�RQ�DUFKLWHFWXUDO�GLVFXVVLRQV��SHRSOH
SUHIHU�WR�XVH�WKHLU�WLPH�RQ�WKH�GHYHORSPHQW�RI�SURWRFROV�DQG�LPSOHPHQWDWLRQV�
This different attitude explains why�QR�VSHFLDO�VWDQGDUGV�KDYH�EHHQ�GHILQHG�IRU�WKH
,QWHUQHW�PDQDJHPHQW�DUFKLWHFWXUH��RQO\�SURWRFROV�DQG�0,%V�KDYH�EHHQ�VWDQG�
DUGL]HG��)RUWXQDWHO\�PDQ\�DUWLFOHV�DQG�ERRNV�KDYH�EHHQ�ZULWWHQ��HYHQ�E\�WKH
HGLWRUV�RI�WKH�VWDQGDUGV��WKDW�GHVFULEH�WKH�SULQFLSOHV�EHKLQG�,QWHUQHW�PDQDJH�
PHQW��H�J��>�@>��@>��@>��@>���@>���@���)URP�WKHVH�SXEOLFDWLRQV�WKH�IROORZLQJ
LGHDV�DSSHDU�
� $OO�V\VWHPV�FRQQHFWHG�WR�WKH�QHWZRUN�VKRXOG�EH�PDQDJHDEOH�ZLWK�6103�
� 7KH�FRVW�RI�DGGLQJ�QHWZRUN�PDQDJHPHQW�WR�H[LVWLQJ�V\VWHPV�VKRXOG�EH�PLQ�
LPDO�

� ,W�VKRXOG�EH�UHODWLYHO\�HDV\�WR�H[WHQG�WKH�PDQDJHPHQW�FDSDELOLWLHV�RI�H[LVWLQJ
V\VWHPV��E\�H[WHQGLQJ�WKH�0DQDJHPHQW�,QIRUPDWLRQ�%DVH��

� 1HWZRUN�PDQDJHPHQW�PXVW�EH�UREXVW��(YHQ�LQ�FDVH�RI�IDLOXUHV��D�VPDOO�VHW
RI�PDQDJHPHQW�FDSDELOLWLHV�PXVW�VWLOO�EH�DYDLODEOH�
��



,QWHUQHW�0DQDJHPHQW
$SSDUHQWO\�6103�ZDV�WKH�ULJKW�VROXWLRQ�DW�WKH�ULJKW�WLPH��$OUHDG\�D�IHZ�\HDUV
DIWHU�SXEOLFDWLRQ�RI�WKH�VWDQGDUG�PRVW�GDWDFRPPXQLFDWLRQ�HTXLSPHQW�FRXOG
EH�PDQDJHG�YLD�6103��6103�KDG�EHFRPH�WKH�GH�IDFWR�VWDQGDUG�IRU�PDQDJH�
PHQW�RI�GDWDFRPPXQLFDWLRQ�QHWZRUNV��6WLOO�6103�KDV�VRPH�GHILFLHQFLHV��,Q
�����ZRUN�ZDV�WKHUHIRUH�VWDUWHG�WR�GHYHORS�DQ�LPSURYHG�YHUVLRQ�RI�6103��WKLV
QHZ�YHUVLRQ�ZDV�FDOOHG�6103Y��

,Q�WKLV�FKDSWHU�ERWK�SURWRFRO�YHUVLRQV�ZLOO�EH�SUHVHQWHG��6HFWLRQ�����GLVFXVVHV
WKH�RULJLQDO�6103�SURWRFRO��ZKLOH�6103Y��ZLOO�EH�GLVFXVVHG�LQ�6HFWLRQ������,W
VKRXOG�EH�QRWHG�WKDW�ERWK�SURWRFROV�RQO\�GHILQH�KRZ�PDQDJHPHQW�LQIRUPDWLRQ
VKRXOG�EH�H[FKDQJHG��WKH\�GR�QRW�GHILQH�ZKLFK�PDQDJHPHQW� LQIRUPDWLRQ
H[LVWV��6XFK�LQIRUPDWLRQ�LV�GHILQHG�E\�WKH�YDULRXV�0,%�VWDQGDUGV��6HFWLRQ����
GLVFXVVHV�VRPH�RI�WKH�PRVW�LPSRUWDQW�RQHV��6HFWLRQ�����SURYLGHV�DQ�DQDO\VLV
RI�,QWHUQHW�PDQDJHPHQW�

����7KH�RULJLQDO�6103�SURWRFRO

7KH�LGHDV�EHKLQG�6103�DUH�UHODWLYHO\�VWUDLJKWIRUZDUG�DQG�HDV\�WR�XQGHUVWDQG�
,Q�IDFW��WKHUH�LV�OLWWOH�GLIIHUHQFH�EHWZHHQ�WKH�LGHDV�EHKLQG�6103�DQG�WKH�LGHDV
WKDW�H[LVWHG�LQ�,62�DURXQG�������WKXV�EHIRUH�,62�DGRSWHG�WKH�2EMHFW�2ULHQWHG
DSSURDFK�IRU�PDQDJHPHQW��([DPSOHV�RI�VXFK�FRPPRQ�LGHDV�DUH�WKH�PDQDJHU�
DJHQW�FRQFHSW��WKH�LGHD�WR�XVH�WKH�PDQDJHG�IXQFWLRQV�DOVR�IRU�WKH�H[FKDQJH�RI
PDQDJHPHQW�LQIRUPDWLRQ��WKH�LGHD�WR�XVH�GET�DQG�SET�3'8V�IRU�RSHUDWLRQV�RQ
PDQDJHPHQW�LQIRUPDWLRQ��WKH�LGHD�WR�XVH�$61���IRU�WKH�GHILQLWLRQ�RI�PDQDJH�
PHQW�LQIRUPDWLRQ�DQG�WKH�LGHD�RI�D�0,%�

:LWK�6103��D�VLQJOH�PDQDJHU�PD\�FRQWURO�PDQ\�DJHQWV��$V�VKRZQ�LQ�)LJXUH
�����WKH�6103�SURWRFRO�LV�EXLOW�XSRQ�WKH�8VHU�'DWDJUDP�3URWRFRO��8'3���ZKLFK
LV�D�FRQQHFWLRQOHVV�WUDQVSRUW�SURWRFRO�>��@��6LQFH�WKH�,QWHUQHW�PDQDJHPHQW
LQIRUPDWLRQ�DV�ZHOO�DV�WKH�IRUPDWV�RI�6103�3'8V�DUH�GHILQHG�DFFRUGLQJ�WR��D
VXEVHW�RI��WKH�$61���V\QWD[��HQFRGLQJ�IXQFWLRQV�DUH�QHHGHG�LPPHGLDWHO\�RQ
WRS�RI�8'3��7KHVH�IXQFWLRQV�RSHUDWH�DFFRUGLQJ�WR�WKH�%DVLF�(QFRGLQJ�5XOHV
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SNMP
��



6103
�%(5���)LYH�W\SHV�RI�6103�3'8V�DUH�GHILQHG��GetRequest��GetNextRequest��SetRequest�
Response�DQG�Trap��7KH�6103�SURWRFRO�VWDQGDUG�GRHV�QRW�DGGUHVV�WKH�IXQFWLRQV
WKDW�DUH�VSHFLILF�IRU�PDQDJHUV�RU�DJHQWV��WKH�6103�VWDQGDUG�LV�WKXV�UHVWULFWHG
WR�WKH�IXQFWLRQV�EHORZ�WKH�GRWWHG�OLQH��)LJXUH�������7KLV�LPSOLHV�WKDW�WKH�VFRSH
RI�6103�LV�HTXLYDOHQW�WR�WKH�RQH�RI�&0,3��DV�RSSRVHG�WR�&0,3�QR�VWDQGDUG
H[LVWV��KRZHYHU��ZKLFK�GHILQHV�WKH�VHUYLFH�WKDW�LV�SURYLGHG�RQ�WRS�RI�6103�
�
7KH�,(7)�KDV�QRW��\HW��GHILQHG�PDQDJHU�VSHFLILF�IXQFWLRQV��IXUWKHU�ZRUN�LQ�WKLV
DUHD�LV�WKHUHIRUH�XUJHQWO\�QHHGHG�>���@��7KH�ODFN�RI�PDQDJHU�VSHFLILF�IXQFWLRQV
VKDUSO\�FRQWUDVWV�WR�WKH�RYHUZKHOPLQJ�QXPEHU�RI�DJHQW�VSHFLILF�IXQFWLRQV��SUL�
PDULO\�0,%V��WKDW�KDYH�EHHQ�GHILQHG��6HFWLRQ�����JLYHV�DQ�RYHUYLHZ�RI�WKHVH
0,%V�

������7UDQVSRUW�PDSSLQJV

7KH�FKRLFH�WR�RSHUDWH�6103�RYHU�WKH�FRQQHFWLRQOHVV�8'3�KDV�VHYHUDO�LPSOLFD�
WLRQV�

,Q�WKH�ILUVW�SODFH�8'3�LV�XQUHOLDEOH��ZKLFK�PHDQV�WKDW�XVHU�GDWD�PD\�JHW�ORVW�
7KH�GHFLVLRQ�WR�XVH�DQ�XQUHOLDEOH�WUDQVSRUW�VHUYLFH�SURYLGHU��KDV�EHHQ�WDNHQ
GHOLEHUDWHO\��7KH�UHDVRQ�LV�WKDW�HYHQ�LQ�FDVH�RI�UHSHDWHG�SURYLGHU�IDLOXUHV��LW
VKRXOG�VWLOO�EH�SRVVLEOH�WR�H[FKDQJH�VRPH�SDUW�RI�WKH�PDQDJHPHQW�LQIRUPDWLRQ�
:LWK�D�UHOLDEOH��FRQQHFWLRQ�RULHQWHG��SURYLGHU�WKLV�PD\�QRW�EH�SRVVLEOH��&RQ�
QHFWLRQ�RULHQWHG�SURYLGHUV�DUH�GHVLJQHG�DFFRUGLQJ�WR�DQ� ¶DOO�RU�QRWKLQJ·
DSSURDFK��HLWKHU�DOO�GDWD�ZLOO�EH�GHOLYHUHG�RU�QRWKLQJ�ZLOO�EH�GHOLYHUHG��,I�GDWD
FDQ�QRW�EH�GHOLYHUHG��WKH�FRQQHFWLRQ�ZLOO�EH�UHOHDVHG��&RQQHFWLRQOHVV�SURYLGHUV
DUH�GHVLJQHG�DFFRUGLQJ�WR�DQ�¶EHVW�HIIRUW·�DSSURDFK��HYHQ�LQ�FDVH�RI�IDLOXUHV
VRPH�RI�WKH�GDWD�PD\�DUULYH�DW�WKH�GHVWLQDWLRQ��0DQDJHPHQW�PD\�WKHUHIRUH�VWLOO
EH�SRVVLEOH��DOWKRXJK�LQ�D�OLPLWHG�ZD\�

,W�LV�LQWHUHVWLQJ�WR�VHH�WKDW�WKH�6103�SURWRFRO�GRHV�QRW�LWVHOI�SHUIRUP�UHWUDQV�
PLVVLRQV��7KH�UHVSRQVLELOLW\�WR�GHWHFW�GDWD�ORVV�DQG�LQLWLDWH�UHWUDQVPLVVLRQ�LV
OHIW�WR�WKH�PDQDJHU��EHFDXVH�LW�LV�DVVXPHG�WKDW�PDQDJHUV�DUH�XVXDOO\�EHWWHU
HTXLSSHG�WR�GHWHUPLQH�ZKHWKHU�DQG�ZKHQ�UHWUDQVPLVVLRQV�DUH�UHTXLUHG�

$�VHFRQG�LPSOLFDWLRQ�RI�XVLQJ�D�FRQQHFWLRQOHVV�WUDQVSRUW�SURWRFRO��LV�WKDW�PDQ�
DJHUV�VKRXOG�SHUIRUP�VRPH�NLQG�RI�SROOLQJ�WR�GHWHFW�ZKHWKHU�DJHQWV�DUH�VWLOO
RSHUDWLRQDO��:LWK�FRQQHFWLRQ�RULHQWHG�SURYLGHUV��H�J��26,·V�SUHVHQWDWLRQ�VHUY�
LFH��WKLV�ZRXOG�QRW�EH�QHFHVVDU\��EHFDXVH�VXFK�SURYLGHUV�DOUHDG\�LQFOXGH�OLIH�
WLPH�FRQWURO�IXQFWLRQV���6XFK�IXQFWLRQV�SHULRGLFDOO\�FKHFN�ZKHWKHU�WKH�UHPRWH
V\VWHPV��LQ�RXU�FDVH�WKH�DJHQWV��DUH�VWLOO�RSHUDWLRQDO��,Q�FDVH�WKH\�ZHQW�GRZQ�
WKH�SURYLGHU�WDNHV�WKH�LQLWLDWLYH�WR�UHOHDVH�WKH�FRQQHFWLRQ�DQG�LQIRUPV�WKH�XVHU
�LQ�RXU�FDVH�WKH�PDQDJHU��

�� ,Q�26,��WKLV�IXQFWLRQ�LV�SDUW�RI�WKH�FRQQHFWLRQ�RULHQWHG�WUDQVSRUW�SURWRFRO�
��



,QWHUQHW�0DQDJHPHQW
$�FKDUDFWHULVWLF�RI�8'3�LV�WKDW�SDFNHWV�FDQ�QRW�H[FHHG�D�FHUWDLQ�VL]H��7R�HQVXUH
WKDW�RQO\�OLPLWHG�VL]H�SDFNHWV�ZLOO�EH�JHQHUDWHG��WKH�6103�SURWRFRO�KDV�GHILQHG
D�QXPEHU�RI�UXOHV��2QH�RI�WKHVH�UXOHV�LV�WKDW��LI�WKH�UHVSRQVH�WR�D�FHUWDLQ�6103
UHTXHVW�ZRXOG�H[FHHG�WKH�PD[LPXP�SDFNHW�VL]H��QR� LQIRUPDWLRQ�ZLOO�EH
UHWXUQHG�DW�DOO��0DQDJHUV�VKRXOG�EH�DZDUH�RI�WKLV�UXOH�DQG��LQVWHDG�RI�LVVXLQJ
D�VLQJOH�DOO�HPEUDFLQJ�UHTXHVW��LVVXH�PXOWLSOH�VPDOOHU�UHTXHVW�WR�JHW�WKH�LQIRU�
PDWLRQ�SLHFH�E\�SLHFH��8QIRUWXQDWHO\��PDQDJHUV�ZLOO�LQ�PDQ\�FDVHV�QRW�EH�DEOH
WR�SUHGLFW�WKH�DPRXQW�RI�LQIRUPDWLRQ�WKDW�FDQ�EH�REWDLQHG�YLD�D�VLQJOH�UHTXHVW�

$OWKRXJK�6103�LV�LQWHQGHG�WR�RSHUDWH�RYHU�8'3��WKHUH�DUH�DOVR�5)&V�WKDW
GHILQH�KRZ�WR�RSHUDWH�6103�RQ�WRS�RI�RWKHU�SURWRFROV��H�J��(WKHUQHW��,3;�RU
HYHQ�26,��

������3URWRFRO�RSHUDWLRQV

,Q�6103��FRPPXQLFDWLRQ�IURP�WKH�PDQDJHU�WR�WKH�DJHQW�V\VWHP�LV�SHUIRUPHG
LQ�D�FRQILUPHG�ZD\��7KH�6103�HQWLW\�DW�WKH�PDQDJHU·V�VLGH�WDNHV�WKH�LQLWLDWLYH
E\�VHQGLQJ�RQH�RI�WKH�IROORZLQJ�3'8V��GetRequest��GetNextRequest�RU�SetRequest��7KH
GetRequest�DQG�GetNextRequest�DUH�XVHG�WR�UHWULHYH�PDQDJHPHQW�LQIRUPDWLRQ�IURP
WKH�DJHQW��WKH�SetRequest�LV�XVHG�WR�VWRUH��RU�FKDQJH��PDQDJHPHQW�LQIRUPDWLRQ�
$IWHU�UHFHSWLRQ�RI�RQH�RI�WKHVH�3'8V��WKH�6103�HQWLW\�DW�WKH�DJHQW·V�VLGH
UHVSRQGV�ZLWK�D�Response�3'8��)LJXUH�������7KLV�3'8�FDUULHV�WKH�UHTXHVWHG
LQIRUPDWLRQ�RU�LQGLFDWHV�IDLOXUH�RI�WKH�SUHYLRXV�UHTXHVW�

,W�LV�DOVR�SRVVLEOH�WKDW�WKH�6103�HQWLW\�DW�WKH�DJHQW·V�VLGH�WDNHV�WKH�LQLWLDWLYH�
7KLV�KDSSHQV�LQ�FDVH�WKH�DJHQW�GHWHFWV�VRPH�H[WUDRUGLQDU\�HYHQW��VXFK�DV�D
UH�LQLWLDOL]DWLRQ�RU�D�VWDWXV�FKDQJH�DW�RQH�RI�LWV�OLQNV��$V�D�UHDFWLRQ��WKH�DJHQW·V
6103�HQWLW\�VHQGV�D�Trap�3'8�WR�WKH�PDQDJLQJ�V\VWHP��Traps�PD\�EH�FRPSDUHG
WR�26,�Event-Reports���5HFHSWLRQ�RI�WKH�Trap�LV�QRW�FRQILUPHG��)LJXUH������

6103�GRHV�QRW�GHVFULEH�KRZ�WR�UHODWH�WKH�YDULRXV�Get��Set�DQG�Trap�LQWHUDFWLRQV�
:KDW�WR�GR�DIWHU�UHFHSWLRQ�RI�D�Trap�LV�� IRU�H[DPSOH��QRW�GHILQHG�E\�6103�
,QVWHDG��GHWHUPLQDWLRQ�RI�WKLV�UHODWLRQVKLS�LV�FRQVLGHUHG�WR�EH�D�UHVSRQVLELOLW\
RI�WKH�PDQDJHU�VSHFLILF�IXQFWLRQV�

)LJXUH������0DQDJLQJ�V\VWHP�WDNHV�WKH�LQLWLDWLYH
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��



6103Y�
����6103Y�

6LQFH�SXEOLFDWLRQ�RI�WKH�RULJLQDO�6103�SURWRFRO��VHYHUDO�SURSRVDOV�KDYH�EHHQ
SUHVHQWHG�WR�LPSURYH�6103��,Q������LW�ZDV�GHFLGHG�WR�FROOHFW�WKHVH�SURSRVDOV
DQG�SURGXFH�D�QHZ�VWDQGDUG��6103Y���8QIRUWXQDWHO\�6103Y��EHFDPH�IDU
PRUH�FRPSOH[�WKDQ�WKH�RULJLQDO�6103�>��@��ZKHUHDV�WKH�GHVFULSWLRQ�RI�WKH�RULJ�
LQDO�6103�SURWRFRO�UHTXLUHG��IRU�H[DPSOH��RQO\����SDJHV��WKH�GHVFULSWLRQ�RI
6103Y��UHTXLUHG�DERXW�����SDJHV��

7KH�PDLQ�DFKLHYHPHQWV�RI�6103Y��DUH�WKH�LPSURYHG�SHUIRUPDQFH��6XEVHFWLRQ
��������WKH�EHWWHU�VHFXULW\��6XEVHFWLRQ��������DQG�WKH�SRVVLELOLW\�WR�EXLOG�D�KLHU�
DUFK\�RI�PDQDJHUV��6XEVHFWLRQ��������

������3HUIRUPDQFH

$V�H[SODLQHG�RQ�SDJH�����WKH�RULJLQDO�6103�SURWRFRO�LQFOXGHV�D�UXOH�ZKLFK
VWDWHV�WKDW�LI�WKH�UHVSRQVH�WR�D�Get�RU�GetNext�UHTXHVW�ZRXOG�H[FHHG�WKH�PD[L�
PXP�VL]H�RI�D�SDFNHW��QR�LQIRUPDWLRQ�ZLOO�EH�UHWXUQHG�DW�DOO��6LQFH�PDQDJHUV
FDQ�QRW�GHWHUPLQH�WKH�SUHFLVH�VL]H�RI�UHVSRQVH�SDFNHWV�LQ�DGYDQFH��WKH\�XVX�
DOO\�WDNH�D�FRQVHUYDWLYH�JXHVV�DQG�UHTXHVW�SHU�3'8�MXVW�D�VPDOO�DPRXQW��7R
REWDLQ�DOO�LQIRUPDWLRQ��PDQDJHUV�PD\�EH�UHTXLUHG�WR�LVVXH�D�ODUJH�QXPEHU�RI
FRQVHFXWLYH�UHTXHVWV�

7R�LPSURYH�SHUIRUPDQFH��6103Y��LQWURGXFHG�WKH�GetBulk�3'8��$V�RSSRVHG�WR
WKH�Get�DQG�GetNext��WKH�UHVSRQVH�WR�WKH�GetBulk�DOZD\V�UHWXUQV�DV�PXFK�LQIRU�
PDWLRQ�DV�SRVVLEOH��,I�WKH�UHTXHVWHG�LQIRUPDWLRQ�H[FHHGV�WKH�PD[LPXP�VL]H�RI
DQ�8'3�SDFNHW��WKH�LQIRUPDWLRQ�ZLOO�EH�WUXQFDWHG�DQG�RQO\�WKH�SDUW�WKDW�ILWV
ZLWKLQ�WKH�SDFNHW�ZLOO�EH�UHWXUQHG�

������6HFXULW\

7KH�RULJLQDO�6103�SURWRFRO�KDG��H[FHSW� IRU�D�VLPSOH�PHFKDQLVP�ZKLFK
LQYROYHG�WKH�H[FKDQJH�RI�SDVVZRUGV��WKH�WHUP�¶FRPPXQLW\�VWULQJ·�ZDV�XVHG�WR
GHQRWH�WKLV�SDVVZRUG���QR�VHFXULW\�IHDWXUHV��7R�VROYH�WKLV�GHILFLHQF\��6103Y�
LQWURGXFHG�D�IXOO�IOHGJHG�VHFXULW\�PHFKDQLVP��7KLV�PHFKDQLVP�LV�EDVHG�XSRQ
WKH�XVH�RI�¶SDUWLHV·�DQG�¶FRQWH[WV·��WZR�FRQFHSWV�WKDW�FDQ�QRW�EH�IRXQG�LQ�RWKHU
PDQDJHPHQW�DSSURDFKHV��$OWKRXJK�WKH�6103Y��VWDQGDUGV�LQFOXGH�GHILQLWLRQV
RI�ERWK�FRQFHSWV��WKHVH�GHILQLWLRQV�DUH�GLIILFXOW�WR�XQGHUVWDQG��7KLV�VXEVHFWLRQ
SUHVHQWV�D�VRPHZKDW�VLPSOLILHG�YLHZ�RI�WKHVH�FRQFHSWV�

3DUWLHV�KDYH�VRPH�UHVHPEODQFH�WR�SURWRFRO�HQWLWLHV��8VXDOO\�PXOWLSOH�SDUWLHV
DUH�DFWLYH�LQ�D�VLQJOH�6103Y��VXEV\VWHP�DQG�WKHVH�YDULRXV�SDUWLHV�ZLOO�EH�FRQ�
ILJXUHG�LQ�GLIIHUHQW�ZD\V��2QH�SDUW\�PD\��IRU�LQVWDQFH��EH�FRQILJXUHG�VXFK�WKDW
LW�LV�SUHSDUHG�WR�FRPPXQLFDWH�ZLWK�HYHU\�RWKHU�SDUW\�LQ�HYHU\�RWKHU�V\VWHP�

�� 7KHVH�QXPEHUV�GR�QRW�LQFOXGH�WKH�SDJHV�GHVFULELQJ�WKH�6WUXFWXUH�RI�0DQDJHPHQW�,QIRUPD�
WLRQ�
��



,QWHUQHW�0DQDJHPHQW
$QRWKHU�SDUW\�PD\�EH�FRQILJXUHG�VXFK�WKDW�LW�LV�RQO\�SUHSDUHG�WR�LQWHUDFW�ZLWK
RQH�SDUWLFXODU�UHPRWH�SDUW\��,Q�VXFK�FDVH��WKH�0'��DXWKHQWLFDWLRQ�PHFKDQLVP
LV�XVHG�WR�HQVXUH�WKH�DXWKHQWLFDWLRQ�RI�WKH�RWKHU�SDUW\��)LQDOO\�SDUWLHV�PD\�EH
FRQILJXUHG�LQ�D�ZD\�WKDW�WKH\�DUH�RQO\�SUHSDUHG�WR�LQWHUDFW�ZLWK�SDUWLFXODU
UHPRWH�SDUWLHV�DQG�LQ�DGGLWLRQ�UHTXLUH�WKDW�DOO�PDQDJHPHQW�LQIRUPDWLRQ�LV
HQFU\SWHG�DFFRUGLQJ�WR�WKH�'(6�DOJRULWKP�

$�JUDSKLFDO�UHSUHVHQWDWLRQ�RI�SDUWLHV�LV�SURYLGHG�LQ�)LJXUH������,Q�WKLV�ILJXUH
WKUHH�SDUWLHV�KDYH�EHHQ�FRQILJXUHG�LQ�WKH�PDQDJHU�V\VWHP��Pa1��Pa2�DQG�Pa3�
DQG�WKUHH�SDUWLHV�LQ�WKH�DJHQW�V\VWHP��Pb1��Pb2�DQG�Pb3��

7R�FRQWURO�DFFHVV�WR�WKH�YDULRXV�SDUWV�RI�D�0,%��6103Y��KDV�LQWURGXFHG�WKH
FRQWH[W�FRQFHSW��(DFK�FRQWH[W�UHIHUV�D�VSHFLILF�SDUW�RI�D�0,%��,Q�WKH�H[DPSOH�RI
)LJXUH������FRQWH[W�C1�DQG�FRQWH[W�C2�UHIHU�WR�WKH�WZR�GRWWHG�DUHDV�LQ�WKH�0,%�
&RQWH[WV�PD\�EH�RYHUODSSLQJ�DQG�DUH�G\QDPLFDOO\�FRQILJXUDEOH��ZKLFK�PHDQV
WKDW�FRQWH[WV�PD\�EH�FUHDWHG��GHOHWHG�RU�PRGLILHG�GXULQJ�WKH�QHWZRUN·V�RSHUD�
WLRQDO�SKDVH��'LIIHUHQW�FRQWH[WV�PD\�EH�FRQILJXUHG�IRU�GLIIHUHQW�V\VWHPV�

Pb2

C2

C1

Pb3Pb1Pa2 Pa3Pa1
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MIB

)LJXUH������3DUWLHV�DQG�FRQWH[WV
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getPa1

Pa2

Pa3

Pb1

Pb2

Pb3

C1

C1

C1
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��



0,%V
7R�GHWHUPLQH�ZKLFK�SDUWLHV�DUH�DOORZHG�WR�SHUIRUP�ZKLFK�RSHUDWLRQV�XSRQ
ZKLFK�SDUW�RI�WKH�0,%��6103Y��KDV�DVVRFLDWHG�ZLWK�HDFK�DJHQW�DQ�$FFHVV�&RQ�
WURO�/LVW��$&/���)LJXUH�����VKRZV�DQ�H[DPSOH�RI�VXFK�D�OLVW��7KH�ILUVW�URZ�LQGL�
FDWHV�WKDW�SDUW\�Pa1�LQ�WKH�PDQDJHU�V\VWHP��PD\�SHUIRUP�Get�RSHUDWLRQV�YLD
SDUW\�Pb1��LQ�WKH�DJHQW�V\VWHP��RQ�WKDW�SDUW�RI�WKH�0,%�WKDW�LV�LGHQWLILHG�E\�FRQ�
WH[W�C1��7KH�WKLUG�URZ�VKRZV�WKDW�Pa3�PD\�YLD�Pb3�DOVR�SHUIRUP�Set�RSHUDWLRQV
RQ�WKLV�0,%�SDUW�

������0DQDJHPHQW�KLHUDUFK\

3UDFWLFDO�H[SHULHQFH�ZLWK�WKH�RULJLQDO�6103�SURWRFRO�VKRZHG�WKDW�LQ�PDQ\
FDVHV�PDQDJHUV�DUH�XQDEOH�WR�PDQDJH�PRUH�WKDQ�D�IHZ�KXQGUHG�DJHQW�V\VWHPV
>�@��7KH�FDXVH�IRU�WKLV�UHVWULFWLRQ�LV�LQ�6103·V�SROOLQJ�QDWXUH��WKH�PDQDJHU
PXVW�SHULRGLFDOO\�SROO�HYHU\�V\VWHP�XQGHU�KLV�FRQWURO��ZKLFK�WDNHV�WLPH��7R
VROYH�WKLV�SUREOHP��6103Y��LQWURGXFHG�WKH�LGHD�RI�LQWHUPHGLDWH�OHYHO�PDQDJ�
HUV��3ROOLQJ�LV�QRZ�SHUIRUPHG�E\�D�QXPEHU�RI�VXFK�LQWHUPHGLDWH�OHYHO�PDQDJHUV
XQGHU�FRQWURO�RI�WKH�WRS�OHYHO�PDQDJHU�

)LJXUH�����VKRZV�DQ�H[DPSOH��%HIRUH�WKH�LQWHUPHGLDWH�OHYHO�PDQDJHUV�VWDUW
SROOLQJ��WKH�WRS�OHYHO�PDQDJHU�WHOOV�WKH�LQWHUPHGLDWH�OHYHO�PDQDJHUV�ZKLFK�YDU�
LDEOHV�PXVW�EH�SROOHG�LQ�ZKLFK�DJHQWV��%HVLGHV��WKH�WRS�OHYHO�PDQDJHU�WHOOV�WKH
LQWHUPHGLDWH�OHYHO�PDQDJHUV�RI�WKH�HYHQWV�KH�ZDQWV�WR�EH�LQIRUPHG�DERXW��$IWHU
WKH�LQWHUPHGLDWH�OHYHO�PDQDJHUV�DUH�FRQILJXUHG��WKH\�VWDUW�SROOLQJ��,Q�FDVH�DQ
LQWHUPHGLDWH�OHYHO�PDQDJHU�GHWHFWV�LQ�D�SDUWLFXODU�DJHQW�DQ�HYHQW�DERXW�ZKLFK
WKH�WRS�OHYHO�PDQDJHUV�ZDQWHG�WR�EH�LQIRUPHG��D�VSHFLDO�Inform�3'8�LV�JHQHU�
DWHG��$IWHU�UHFHSWLRQ�RI�WKLV�3'8��WKH�WRS�OHYHO�PDQDJHU�GLUHFWO\�RSHUDWHV�XSRQ
WKH�DJHQW�WKDW�FDXVHG�WKH�HYHQW�

����0,%V

7R�LGHQWLI\�DOO�YDULDEOHV�WKDW�FDQ�EH�PDQDJHG��D�ODUJH�QXPEHU�RI�0DQDJHPHQW
,QIRUPDWLRQ�%DVH��0,%��VWDQGDUGV�KDYH�EHHQ�GHYHORSHG��1H[W�WR�WKHVH�VWDQG�
DUGV��RQH�VSHFLDO�VWDQGDUG�H[LVWV�GHILQLQJ�KRZ�WR�GHVFULEH�0,%�YDULDEOHV��7KLV

TLM

A

ILMILM

AAAA

commands

inform

poll

)LJXUH������,QWHUPHGLDWH�/HYHO�0DQDJHUV

TLM = Top Level Manager
ILM = Intermediate Level Manager

A = Agent
��



,QWHUQHW�0DQDJHPHQW
VWDQGDUG�LV�FDOOHG�WKH�6WUXFWXUH�RI�0DQDJHPHQW�,QIRUPDWLRQ��60,���,W�GHILQHV
IRU�LQVWDQFH�WKH�VXEVHW�RI�$61���FRQVWUXFWV�WKDW�FDQ�EH�XVHG�WR�GHVFULEH�PDQ�
DJHPHQW�YDULDEOHV�>��@�

7R�HQVXUH�WKH�XQLTXH�LGHQWLILFDWLRQ�RI�HDFK�PDQDJHPHQW�YDULDEOH��WKH�60,
LQWURGXFHV�WKH�FRQFHSW�RI�D�QDPLQJ�WUHH��7KH�OHDYHV�RI�WKLV�WUHH�UHSUHVHQW�WKH
DFWXDO�PDQDJHPHQW�LQIRUPDWLRQ��$Q��LPDJLQDU\��H[DPSOH�RI�WKLV�LV�VKRZQ�LQ
)LJXUH������LQ�WKLV�ILJXUH�WKH�REMHFW�LGHQWLILHU�RI�WKH�QHWZRUN�DGGUHVV�LV�root.1.1�
WKH�REMHFW�LGHQWLILHU�RI�WKH�FROOLVLRQ�FRXQWHU�LV�root.2.2�DQG�WKH�LGHQWLILHU�RI�WKH
WRNHQ�KROGLQJ�WLPHU�LV�root.3.4�

7KH�0,%�,,��>��@�LV�WKH�PRVW�LPSRUWDQW�DQG�SUREDEO\�EHVW�NQRZQ�0,%��LW�FRQ�
WDLQV�DOO�WKH�YDULDEOHV�WR�FRQWURO�WKH�PDMRU�,QWHUQHW�SURWRFROV��H�J��,3��,&03�
8'3��7&3��(*3�DQG�6103���7KH�VWUXFWXUH�RI�WKLV�0,%�LV�VLPSOH��DOO�PDQDJH�
PHQW�YDULDEOHV�WKDW�EHORQJ�WR�WKH�VDPH�SURWRFRO�DUH�JURXSHG�WRJHWKHU��)LJXUH
������:LWKLQ�D�SURWRFRO�JURXS�WKHUH�LV�KDUGO\�DQ\�DGGLWLRQDO�VWUXFWXUH�WKDW
KHOSV�XQGHUVWDQGLQJ�WKH�YDULRXV�YDULDEOHV�ZLWKLQ�WKDW�JURXS�

6RRQ�DIWHU�GHILQLWLRQ�RI�WKH�0,%�,,�RWKHU�0,%V�DSSHDUHG��)LJXUH�����VKRZV
VRPH�RI�WKH�VWDQGDUGL]HG�RQHV�

1H[W�WR�WKH�VWDQGDUGL]HG�0,%V�WKHUH�DUH�DOVR�D�ODUJH�QXPEHU�RI�HQWHUSULVH�VSH�
FLILF�0,%V��7RJHWKHU�WKHVH�0,%V�GHILQH�PRUH�WKDQ�WZHQW\�WKRXVDQG�PDQDJH�
PHQW�YDULDEOHV�>��@��8QIRUWXQDWHO\�QR�FOHDU�VWUXFWXUH�KDV�EHHQ�GHYHORSHG�WR
H[SODLQ�WKH�UHODWLRQVKLS�EHWZHHQ�WKHVH�0,%V��WKH�RQO\�LQGLFDWLRQ�RI�D�0,%V
SXUSRVH�LV�LWV�QDPH�

�� 7KH�VXIIL[�,,�ZDV�DGGHG�WR�LQGLFDWH�WKDW�WKLV�0,%�UHSODFHV�WKH�HDUOLHU�GHILQHG�¶0DQDJHPHQW
,QIRUPDWLRQ�%DVH�IRU�PDQDJHPHQW�RI�7&3�,3�EDVHG�LQWHUQHWV·�>��@�

root

21 1 2 3 3

31

2 41 5

2

network
address

collision
counter

token
holding

time

)LJXUH������&RQFHSW�RI�QDPLQJ�WUHH

MIB-II

SYSTEM (1)

INTERFACES (2)

AT (3)

IP (4)

ICMP (5)

TCP (6)

UDP (7)

EGP (8)

TRANSMISSION (10)

SNMP (11)

)LJXUH������7KH�YDULRXV�SURWRFRO�JURXSV�RI�WKH�0,%�,,
��



0,%V
Title RFC Date

MIB-II 1213 March 1991

IEEE 802.5 Token Ring 1231 May 1991

Appletalk 1243 July 1991

OSPF version 2 1253 August 1991

Remote Network Monitoring 1271 November 1991

IP Forwarding Table MIB 1354 July 1992

RIP Version 2 1389 January 1993

DS1 and E1 Interface Types 1406 January 1993

DS3 and E3 Interface Types 1407 January 1993

X.25 1461 May 1993

Point-to-Point Protocol 1471-1474 June 1993

Bridges 1493 July 1993

FDDI 1512 September 1993

Remote Network Monitoring - Token Ring 1513 September 1993

Host Resources 1514 September 1993

IEEE 802.3 Medium Attachment Units 1515 September 1993

IEEE 802.3 Repeater Devices 1516 September 1993

Source Routing Bridges 1525 September 1993

DECnet Phase IV Extensions 1559 December 1993

Network Services Monitoring 1565 January 1994

Mail Monitoring 1566 January 1994

X.500 Directory Monitoring 1567 January 1994

SNA APPN Node 1593 March 1994

SONET/SDH Interface 1595 March 1994

Frame Relay Service 1604 March 1994

Domain Name System 1611-1612 May 1994

Uninterrupted Power Supply 1628 May 1994

Ethernet-like Interface Types 1643 July 1994

Border Gateway Protocol 1657 July 1994

Character Stream Devices 1658 July 1994

RS-232-like Hardware Devices 1659 July 1994

Parallel-printer-like Hardware Devices 1660 July 1994

SNA NAU 1666 August 1994

SMDS - SIP Interface Type 1694 August 1994

ATM 1695 August 1994

Modem 1696 August 1994

Relational Database Management System 1697 August 1994

)LJXUH������6RPH�H[LVWLQJ�0,%�GHILQLWLRQV
��



,QWHUQHW�0DQDJHPHQW
����$QDO\VLV

,QWHUQHW�PDQDJHPHQW�FDQ�EH�FRPSDUHG�WR�26,�PDQDJHPHQW��,Q�IDFW��,QWHUQHW
PDQDJHPHQW�XVHV�PDQ\�RI�WKH�FRQFHSWV�WKDW�H[LVWHG�LQ�26,�DW�WKH�WLPH�6103
VWDUWHG��DURXQG��������$V�D�UHVXOW��WKH�UHPDUNV�WKDW�ZHUH�PDGH�LQ�WKH�DQDO\VLV
VHFWLRQ�RI�26,�PDQDJHPHQW��6HFWLRQ������DUH�WR�VRPH�H[WHQW�DOVR�DSSOLFDEOH�WR
,QWHUQHW�PDQDJHPHQW��$V�RSSRVHG�WR�26,�PDQDJHPHQW��KRZHYHU��,QWHUQHW
PDQDJHPHQW�XVHV�RQO\�D�VPDOO�SDUW�RI�WKH�PDQDJHG�IXQFWLRQV�IRU�WKH�H[FKDQJH
RI�PDQDJHPHQW�LQIRUPDWLRQ��3UREOHPV�ZLWK�IDXOW�PDQDJHPHQW��VHH�6XEVHFWLRQ
�������DUH�WKHUHIRUH�OHVV�OLNHO\�WR�RFFXU�

������7KH�PDQDJHPHQW�DUFKLWHFWXUH�KDV�QRW�EHHQ�GHVFULEHG

1R�VWDQGDUGV�KDYH�EHHQ�SURGXFHG�GHILQLQJ�WKH�,QWHUQHW�PDQDJHPHQW�DUFKLWHF�
WXUH��7R�JHW�DQ�XQGHUVWDQGLQJ�RI�WKH�DUFKLWHFWXUDO�FRQFHSWV�EHKLQG�,QWHUQHW
PDQDJHPHQW��UHDGHUV�KDYH�WR�GHULYH�WKH�PHDQLQJ�RI�WKH�YDULRXV�FRQFHSWV�IURP
WKH�SURWRFRO�VWDQGDUGV��$OWKRXJK�WKLV�PD\�QRW�EH�D�SUREOHP�LQ�FDVH�RI�WKH�RULJ�
LQDO�YHUVLRQ�RI�6103��LW�FHUWDLQO\�LV�D�SUREOHP�ZLWK�6103Y���([SHULHQFH�KDV
VKRZQ�WKDW�ZLWKRXW�D�JRRG�XQGHUVWDQGLQJ�RI�WKHVH�FRQFHSWV��LW�LV�GLIILFXOW�WR
LPSOHPHQW�6103Y��>��@��$�UHFRPPHQGDWLRQ� IRU�WKH� ,(7)�LV�WKHUHIRUH� WR
GHYHORS�VXFK�D�VWDQGDUG�

7KH�FRQFHSWV�WKDW�FDXVH�PRVW�RI�WKH�SUREOHPV��DUH�SDUWLHV�DQG�FRQWH[WV�
$OWKRXJK�WKH�LQWHUSUHWDWLRQ�RI�WKHVH�FRQFHSWV�JLYHQ�LQ�WKLV�WKHVLV��6XEVHFWLRQ
�������PD\�EH�VXIILFLHQW�WR�XQGHUVWDQG�PRVW�SDUWV�RI�WKH�6103Y��VWDQGDUGV�
FHUWDLQ�SDUWV�RI�WKH�VWDQGDUGV�DUH�EDVHG�XSRQ�VRPH�RWKHU�LQWHUSUHWDWLRQ��$
JRRG�H[DPSOH�RI�VXFK�DOWHUQDWLYH�LQWHUSUHWDWLRQ�FDQ�EH�IRXQG�LQ�WKH�VWDQGDUGV
WKDW�GHILQH�KRZ�WR�XVH�LQWHUPHGLDWH�OHYHO�PDQDJHUV��$FFRUGLQJ�WR�WKHVH�VWDQG�
DUGV�D�FRQWH[W�GRHV�QRW�RQO\�UHIHU�WR�WKH�VSHFLILF�SDUW�RI�D�0,%��EXW�DOVR�LGHQ�
WLILHV�RQH�RI�WKH�DJHQWV�WKDW�LV�FRQWUROOHG�E\�WKH�LQWHUPHGLDWH�OHYHO�PDQDJHU�

������7RR�PDQ\�PDQDJHPHQW�YDULDEOHV

1RZ�WKDW�WKRXVDQGV�RI�PDQDJHPHQW�YDULDEOHV�KDYH�EHHQ�GHILQHG��WKH�ODFN�RI�D
JRRG�IXQFWLRQDO�VWUXFWXUH�WR�FODVVLI\�WKHVH�YDULDEOHV�KDV�EHFRPH�D�SUREOHP�
:LWKRXW�VXFK�VWUXFWXUH��PDQDJHUV�ZLOO�EH�FRQIURQWHG�ZLWK�ODUJH�OLVWV�RI�PDQ�
DJHPHQW�YDULDEOHV��7R�GHWHUPLQH�ZKLFK�YDULDEOHV�PXVW�EH�ZDWFKHG�DQG�ZKLFK
PRGLILFDWLRQV�PXVW�EH�PDGH��PDQDJHUV�PXVW�XQGHUVWDQG�WKH�SUHFLVH�PHDQLQJ
RI�PDQ\�YDULDEOHV�

,Q�FDVH�PDQDJHPHQW�LV�SHUIRUPHG�E\�KXPDQ�EHLQJV��LW�LV�XQOLNHO\�WKDW�WKHUH
ZLOO�EH�PDQ\�SHRSOH�ZLWK�VXIILFLHQW�UHDG\�NQRZOHGJH��$V�D�FRQVHTXHQFH��LW�FDQ
EH�H[SHFWHG�WKDW�PDQDJHUV�QHHG�D�ORW�RI�WLPH�EHIRUH�WKH\�GHFLGH�ZKDW�WR�GR�
1HWZRUN�PDQDJHPHQW�PD\�WKHUHIRUH�EHFRPH�D�WLPH�FRQVXPLQJ�DQG�WKXV
H[SHQVLYH�DFWLYLW\�
��



$QDO\VLV
������0DQDJHU�VSHFLILF�IXQFWLRQV�KDYH�QRW�EHHQ�GHILQHG

7KH�,QWHUQHW�PDQDJHPHQW�VWDQGDUGV�H[SODLQ�KRZ�LQGLYLGXDO�PDQDJHPHQW
RSHUDWLRQV��VXFK�DV�GET�DQG�SET��VKRXOG�EH�SHUIRUPHG��&XUUHQWO\�WKH\�GR�QRW
VSHFLI\��KRZHYHU��WKH�VHTXHQFH�LQ�ZKLFK�WKHVH�RSHUDWLRQV�VKRXOG�EH�SHUIRUPHG
WR�VROYH�SDUWLFXODU�PDQDJHPHQW�SUREOHPV��6XFK�VHTXHQFHV�DUH�SDUW�RI�WKH
¶PDQDJHU�VSHFLILF�IXQFWLRQV·� �VHH�)LJXUH�������XQWLO�QRZ�WKH�,(7)�KDV�QRW
GHILQHG�VXFK�IXQFWLRQV�

Example: 6XSSRVH�D�URXWHU�EUHDNV�GRZQ��$FWLRQV�PXVW�EH�LQLWLDWHG�E\
PDQDJHPHQW�WR�SUHYHQW�GDWD�IURP�JHWWLQJ�ORVW��7KHVH�DFWLRQV�LQFOXGH
WKH�FKDQJH�RI�URXWLQJ�WDEOHV��6LQFH�QHWZRUNV�FRQVLVW�RI�WKRXVDQGV�RI
V\VWHPV�� PDQDJHPHQW� PXVW� GHFLGH� ZKLFK� WDEOHV� WR� FKDQJH� DQG
ZKLFK�QRW��2I�FRXUVH��PDQDJHPHQW�PXVW�DOVR�VSHFLI\�WKH�H[DFW�FRQ�
WHQWV�RI�WKH�PRGLILHG�URXWLQJ�WDEOHV�
,QWHUQHW�PDQDJHPHQW� VWDQGDUGV� GR�QRW� GHVFULEH� DQ\� RI� WKHVH� DF�
WLRQV�� ,QVWHDG�� ,QWHUQHW� PDQDJHPHQW� SURYLGHV� RQO\� D� JHQHUDO� DS�
SURDFK�WR�UHDG�DQG�PRGLI\�LQGLYLGXDO�PDQDJHPHQW�YDULDEOHV�

7KH�DSSURDFK�WKDW�LV�WDNHQ�E\�,QWHUQHW�WR�PDQDJH�QHWZRUNV�LV�FRPSDUDEOH�WR
DQ�DSSURDFK�LQ�ZKLFK�GHEXJJHUV�DUH�XVHG�WR�¶PDQDJH·�FRPSXWHU�SURJUDPV�
2UGLQDU\�GHEXJJHUV�DOORZ�SURJUDPPHUV�WR�ZDWFK�DQG�PRGLI\�SURJUDP�YDULD�
EOHV��$�GHEXJ�SURJUDP�GRHV�QRW�KHOS��KRZHYHU��WR�GHWHUPLQH�ZKLFK�YDULDEOHV
PXVW�EH�ZDWFKHG�DQG�ZKLFK�PRGLILFDWLRQV�PXVW�EH�PDGH��6XFK�GHFLVLRQV
PXVW�EH�PDGH�E\�WKH�SURJUDPPHU��WKH�GHEXJJHU�RQO\�KHOSV�WR�DFFHVV�WKH�YDU�
LDEOHV�
,QWHUQHW�PDQDJHPHQW�VWDQGDUGV�GHILQH�GLVWULEXWHG�¶GHEXJJHUV·��7KHVH�¶GHEXJ�
JHUV·�DOORZ�PDQDJHUV�WR�ZDWFK�DQG�PRGLI\�PDQDJHPHQW�YDULDEOHV��WKH\�GR�QRW
WHOO�ZKLFK�YDULDEOHV�PXVW�EH�ZDWFKHG�DQG�ZKLFK�PRGLILFDWLRQV�PXVW�EH�PDGH�
6XFK�GHFLVLRQV�PXVW�EH�WDNHQ�E\�WKH�¶PDQDJHU�VSHFLILF�IXQFWLRQV·��H�J��WKH
RSHUDWRU���,QWHUQHW�PDQDJHPHQW�VWDQGDUGV�RQO\�WHOO�KRZ�WR�DFFHVV�PDQDJH�
PHQW�YDULDEOHV�
��



,QWHUQHW�0DQDJHPHQW
��



Part II

An Alternative Approach
to Network Management

3DUW�,,��DQ�$OWHUQDWLYH�$SSURDFK�WR�1HWZRUN�0DQDJHPHQW



,GHQWLILFDWLRQ�DQG�FODVVLILFDWLRQ�RI�PDQDJHPHQW

��

���,GHQWLILFDWLRQ�	�FODVVLILFDWLRQ�RI�PDQDJHPHQW
��� ,QWURGXFWLRQ�WR�VWHS�ZLVH�GHVLJQ

����� 3KDVHV�LQ�D�VWHS�ZLVH�GHVLJQ
����� 6WHS�ZLVH�GHVLJQ�DQG�GLVWULEXWHG�V\VWHPV

��� 0DQDJHPHQW�LVVXHV�LQ�WKH�DUFKLWHFWXUDO�SKDVH
����� ([DPSOHV

,QLWLDOL]DWLRQ
0RGLILFDWLRQ
2EWDLQLQJ�LQIRUPDWLRQ

����� *HQHUDO�FKDUDFWHULVWLFV
����� 'HILQLWLRQ�RI�VHUYLFH�PDQDJHPHQW
����� &RQFOXGLQJ�UHPDUNV

��� 0DQDJHPHQW�LVVXHV�LQ�WKH�LPSOHPHQWDWLRQ�SKDVH
����� ([DPSOHV
����� *HQHUDO�FKDUDFWHULVWLFV
����� 'HILQLWLRQ�RI�SURWRFRO�PDQDJHPHQW
����� 5HODWLRQ�ZLWK�VHUYLFH�PDQDJHPHQW

,PSOHPHQWDWLRQ�RI�SULPDU\�VHUYLFH�IXQFWLRQV
,PSOHPHQWDWLRQ�RI�VHUYLFH�PDQDJHPHQW�IXQFWLRQV

��� 0DQDJHPHQW�LVVXHV�LQ�WKH�UHDOL]DWLRQ�SKDVH
����� ([DPSOHV
����� *HQHUDO�FKDUDFWHULVWLFV
����� 'HILQLWLRQ�RI�HOHPHQW�PDQDJHPHQW
����� 5HODWLRQ�ZLWK�SURWRFRO�PDQDJHPHQW

��� 5HOHYDQFH�IRU�WKH�RSHUDWLRQDO�SKDVH
6WHS����XVH�VHUYLFH�PDQDJHPHQW
6WHS����XVH�SURWRFRO�PDQDJHPHQW
6WHS����XVH�HOHPHQW�PDQDJHPHQW
([DPSOH

��� &RQFOXVLRQV



,GHQWLILFDWLRQ�	�FODVVLILFDWLRQ�RI�PDQDJHPHQW
��,GHQWLILFDWLRQ�	�FODVVLILFDWLRQ�RI�PDQDJHPHQW

7KH�SXUSRVH�RI�WKLV�FKDSWHU�LV�WR�LGHQWLI\�DQG�FODVVLI\�SRWHQWLDO�PDQDJHPHQW
IXQFWLRQV��7R�ILQG�PDQDJHPHQW�IXQFWLRQV��WKH�QHWZRUN·V�GHVLJQ�SURFHVV�ZLOO�EH
FRQVLGHUHG��:LWKLQ�VXFK�SURFHVV�WKH�GHVLJQHU�HODERUDWHV�WKH�QHWZRUN·V�SUL�
PDU\�IXQFWLRQV��$V�ZLOO�EH�GHPRQVWUDWHG�LQ�WKLV�FKDSWHU��WKLV�HODERUDWLRQ�LQWUR�
GXFHV�D�QXPEHU�RI�PDQDJHPHQW�SUREOHPV��7R�VROYH�VXFK�SUREOHPV��PDQDJH�
PHQW�IXQFWLRQV�PXVW�EH�LQWURGXFHG�

7KHUH�DUH�VHYHUDO�PRGHOV�WKDW�GHVFULEH�WKH�GHVLJQ�SURFHVV��,Q�WKLV�FKDSWHU�WKH
VWHS�ZLVH�GHVLJQ�PRGHO�ZLOO�EH�FRQVLGHUHG��7KLV�PRGHO�LV�HDV\�WR�XQGHUVWDQG
DQG�DOORZV�WKH�LGHQWLILFDWLRQ�DQG�FODVVLILFDWLRQ�RI�PDQDJHPHQW�IXQFWLRQV�LQ�D
VWUXFWXUHG�ZD\���7KUHH�FODVVHV�RI�PDQDJHPHQW�IXQFWLRQV�ZLOO�EH�LQWURGXFHG�
HDFK�FODVV�EHORQJLQJ�WR�D�SDUWLFXODU�SKDVH�RI�WKH�GHVLJQ�SURFHVV��,Q�VKRXOG�EH
QRWHG�WKDW�WKLV�FKDSWHU�GRHV�QRW�GLVFXVV�KRZ�WR�GHVLJQ�PDQDJHPHQW�IXQF�
WLRQV��VXFK�GLVFXVVLRQ�FDQ�EH�IRXQG�LQ�&KDSWHU���

7KH�VWUXFWXUH�RI�WKLV�FKDSWHU�LV�DV�IROORZV�
� 6HFWLRQ�����SURYLGHV�DQ�LQWURGXFWLRQ�WR�VWHS�ZLVH�GHVLJQ��7KLV�VHFWLRQ�UHFRJ�
QL]HV�WKUHH�LPSRUWDQW�SKDVHV��WKH�DUFKLWHFWXUDO�SKDVH��WKH�LPSOHPHQWDWLRQ
SKDVH�DQG�WKH�UHDOL]DWLRQ�SKDVH�

� 6HFWLRQ�����GLVFXVVHV�PDQDJHPHQW�IXQFWLRQV�WKDW�FDQ�DOUHDG\�EH�LGHQWLILHG
GXULQJ�WKH�DUFKLWHFWXUDO�SKDVH��6LQFH�WKH�RXWFRPH�RI�WKLV�SKDVH�ZLOO�EH�D
VHUYLFH�VSHFLILFDWLRQ�� WKH� WHUP� ¶VHUYLFH�PDQDJHPHQW·�ZLOO�EH� LQWURGXFHG� WR
GHQRWH�WKHVH�IXQFWLRQV�

� 6HFWLRQ�����GLVFXVVHV�PDQDJHPHQW�IXQFWLRQV�WKDW�FDQ�EH�LGHQWLILHG�GXULQJ
WKH� LPSOHPHQWDWLRQ� SKDVH�� 7R� GHQRWH� WKHVH� IXQFWLRQV�� WKH� WHUP� ¶SURWRFRO
PDQDJHPHQW·�ZLOO�EH�LQWURGXFHG�

� 6HFWLRQ�����GLVFXVVHV�PDQDJHPHQW�IXQFWLRQV�WKDW�FDQ�EH�LGHQWLILHG�GXULQJ
WKH�UHDOL]DWLRQ�SKDVH��7KH�RXWFRPH�RI�WKLV�SKDVH�DUH�LQGLYLGXDO�QHWZRUN�V\V�
WHPV��VXFK�DV�VZLWFKHV�DQG�WHUPLQDOV��,Q�WKH�WHOHFRPPXQLFDWLRQ�ZRUOG�WKHVH
V\VWHPV�DUH�FRPPRQO\�FDOOHG� ¶QHWZRUN�HOHPHQWV·��7KH�WHUP�¶HOHPHQW�PDQ�
DJHPHQW·�ZLOO� WKHUHIRUH� EH� LQWURGXFHG� WR� GHQRWH� WKHVH�PDQDJHPHQW� IXQF�
WLRQV�

� 6HFWLRQ�����VKRZV�WKDW�WKH�GLVWLQFWLRQ�EHWZHHQ�VHUYLFH��SURWRFRO�DQG�HOHPHQW
PDQDJHPHQW�PD\�QRW�RQO\�EH�XVHIXO�WR�FODVVLI\�PDQDJHPHQW�IXQFWLRQV�GXU�
LQJ�WKH�GHVLJQ�SKDVH��EXW�PD\�DOVR�EH�XVHG�WR�VWUXFWXUH�WKH�YDULRXV�PDQDJH�
PHQW�RSHUDWLRQV�GXULQJ�WKH�RSHUDWLRQDO�SKDVH��$V�ZLOO�EH�VKRZQ��VXFK�VWUXF�
WXUHG�DSSURDFK�PD\�EH�EHQHILFLDO�IRU�IDXOW�GHWHFWLRQ�SXUSRVHV�

� 6HFWLRQ�����SURYLGHV�WKH�FRQFOXVLRQV�

�� 1RWH�WKDW�OLWHUDWXUH�GHVFULEHV�VHYHUDO�RWKHU�DSSURDFKHV�WR�VWUXFWXUH�PDQDJHPHQW��$Q�LQWHU�
HVWLQJ�DSSURDFK�LV�IRU�LQVWDQFH�WR�FRQVLGHU�WKH�ERXQGDULHV�EHWZHHQ�GLIIHUHQW�PDQDJHPHQW
DXWKRULWLHV� DQG� LQWURGXFH�PDQDJHPHQW� GRPDLQV��(DFK�GRPDLQ�PD\� EH� FRQVLGHUHG� DV� D
JURXS�RI�PDQDJHG�REMHFWV�WR�ZKLFK�WKH�VDPH�PDQDJHPHQW�SROLF\�DSSOLHV�>���@>���@��7KH
LGHD�RI�GRPDLQV�DQG�SROLFLHV�LV�FXUUHQWO\�LQYHVWLJDWHG�E\�PXOWLSOH�JURXSV�DQG�ZLOO�QRW�EH�GLV�
FXVVHG�LQ�WKLV�WKHVLV�
��



,QGHQWLILFDWLRQ�	�FODVVLILFDWLRQ�RI�PDQDJHPHQW
����,QWURGXFWLRQ�WR�VWHS�ZLVH�GHVLJQ

7KH�VWDUWLQJ�SRLQW�RI�D�VWHS�ZLVH�GHVLJQ�SURFHVV� LV�WKH�GHILQLWLRQ�RI�XVHU
UHTXLUHPHQWV��6HH�DOVR�SDJH�����,Q�PRVW�FDVHV�WKHVH�UHTXLUHPHQWV�DUH�ZULWWHQ
LQ�D�QDWXUDO�ODQJXDJH�ZLWKRXW�DQ\�SDUWLFXODU�VWUXFWXUH��$FFRUGLQJ�WR�%RJDDUGV
´XVHU�UHTXLUHPHQWV�PD\�EH�LQFRPSOHWH�DQG�LQDUWLFXODWH�DQG�LQVRIDU�WKH\�DUH
UHFRUGHG�WKH\�PD\�EH�YDJXH��LPSUHFLVH��DPELJXRXV��UHGXQGDQW�DQG�VRPH�
WLPHV�HYHQ�FRQWUDGLFWRU\µ�>�@�

7KH�XVHU�UHTXLUHPHQWV�DUH�WUDQVIRUPHG�YLD�D�QXPEHU�RI�VWHSV�LQWR�D�UHDOL]DWLRQ
�)LJXUH�������7KHUH�LV�QR�JHQHUDO�UXOH�VWDWLQJ�KRZ�PDQ\�VWHSV�DUH�QHHGHG��WKDW
GHFLVLRQ�LV�PDGH�E\�WKH�GHVLJQHU�DQG�GHSHQGV�DPRQJVW�RWKHUV�XSRQ�WKH�FRP�
SOH[LW\�RI�WKH�GHVLJQ�

������3KDVHV�LQ�D�VWHS�ZLVH�GHVLJQ

$OWKRXJK�WKH�H[DFW�QXPEHU�RI�GHVLJQ�VWHSV�YDULHV�IURP�FDVH�WR�FDVH��VHYHUDO
WKHRULHV�>�@>��@�SURSRVH�WR�GLVWLQJXLVK�EHWZHHQ�WKH�IROORZLQJ�SKDVHV��)LJXUH
�����

� $UFKLWHFWXUDO� SKDVH�� WKLV� SKDVH� VWDUWV� IURP� WKH� XVHU� UHTXLUHPHQWV� DQG
UHVXOWV�LQWR�WKH�LQWHUPHGLDWH�VSHFLILFDWLRQ�FDOOHG�WKH�¶DUFKLWHFWXUH·�

� ,PSOHPHQWDWLRQ�SKDVH��WKLV�SKDVH�VWDUWV�IURP�WKH�DUFKLWHFWXUH�DQG�UHVXOWV
LQWR�RQH�RU�PRUH�LPSOHPHQWDWLRQV��$W�WKLV�OHYHO��WKH�LQWHUQDO�VWUXFWXUH�RI�WKH
V\VWHP�LV�GHILQHG��7KH�IDFW�WKDW�D�VLQJOH�DUFKLWHFWXUH�FDQ�EH�LPSOHPHQWHG�LQ
GLIIHUHQW�ZD\V��LV�VKRZQ�LQ�WKH�ILJXUH�E\�PHDQV�RI�PXOWLSOH�DUURZV��$�JRRG
H[DPSOH�WKDW�PXOWLSOH�LPSOHPHQWDWLRQV�FDQ�EH�GHULYHG�IURP�D�VLQJOH�DUFKL�
WHFWXUH��LV�JLYHQ�E\�'LJLWDO�(TXLSPHQW��7KLV�FRPSDQ\�KDV�GHYHORSHG�PDQ\
LPSOHPHQWDWLRQV��H�J�������������������������������������IURP�WKH�VLQJOH
3'3����PLQLFRPSXWHU�DUFKLWHFWXUH�

Transformation step1

Transformation step 2

Transformation step N

User Requirements

Realization

)LJXUH������6WHS�ZLVH�GHVLJQ�SURFHVV
��



,QWURGXFWLRQ�WR�VWHS�ZLVH�GHVLJQ
� 5HDOL]DWLRQ�SKDVH�� WKLV�SKDVH�VWDUWV� IURP�WKH� LPSOHPHQWDWLRQ�DQG�UHVXOWV
LQWR�RQH�RU�PRUH�UHDOL]DWLRQV��$W�WKLV�OHYHO��IXQFWLRQV�DUH�PDSSHG�XSRQ�KDUG�
DQG� VRIWZDUH� FRPSRQHQWV�� 7KHUH� DUH�PDQ\� SRVVLELOLWLHV� WR� SHUIRUP� WKHVH
PDSSLQJV�� IXQFWLRQV�PD\� IRU� LQVWDQFH�EH� LPSOHPHQWHG� LQ�77/� ORJLF��9/6,
FKLSV��PLFUR�FRQWUROOHUV�HWF�

7KH�UHDOL]DWLRQ�SKDVH�LV�WKH�ODVW�SKDVH�RI�WKH�GHVLJQ�SURFHVV��DIWHU�WKH�UHDOL]D�
WLRQ�LV�UHDG\�WKH�RSHUDWLRQDO�SKDVH�PD\�EH�VWDUWHG�

������6WHS�ZLVH�GHVLJQ�DQG�GLVWULEXWHG�V\VWHPV

7KH�WKHRU\�WKDW�ZDV�GHVFULEHG�LQ�WKH�SUHYLRXV�VXEVHFWLRQ�FDQ�EH�DSSOLHG�WR�WKH
VSHFLILF�FDVH�RI�GLVWULEXWHG�V\VWHPV�GHVLJQ��)LJXUH�������,Q�VXFK�FDVH�WKH
SKDVHV�DUH�XVXDOO\�GHVFULEHG�DV�IROORZV�
� $UFKLWHFWXUDO� SKDVH�� WKLV� SKDVH� VWDUWV� IURP� WKH� XVHU� UHTXLUHPHQWV� DQG
UHVXOWV� LQWR� WKH� LQWHUPHGLDWH� VSHFLILFDWLRQ�FDOOHG� WKH� ¶VHUYLFH·��7KH�VHUYLFH
GHILQHV�WKH�FRPPRQ�EHKDYLRXU�RI�XVHUV�DQG�SURYLGHU��LW�KLGHV�WKH�LQWHUQDO
VWUXFWXUH�RI�WKH�SURYLGHU�IURP�WKH�XVHU��7KLV�LPSOLHV�WKDW��DW�DUFKLWHFWXUDO
OHYHO��WKH�SURYLGHU�LV�FRQVLGHUHG�DV�D�EODFN�ER[�ZLWK�D�QXPEHU�RI�LQWHUDFWLRQ
SRLQWV�

� ,PSOHPHQWDWLRQ�SKDVH��WKLV�SKDVH�VWDUWV�IURP�WKH�VHUYLFH�VSHFLILFDWLRQ�DQG
UHVXOWV�LQWR�SURWRFRO�VSHFLILFDWLRQV��$W�WKLV�OHYHO��WKH�LQWHUQDO�VWUXFWXUH�RI�WKH
GLVWULEXWHG�V\VWHP�LV�GHILQHG��7KLV�FDQ�EH�GRQH�LQ�D�QXPEHU�RI�¶KRUL]RQWDO
DQG�YHUWLFDO�VWUXFWXULQJ�VWHSV·�

Architectural phase

Implementation phase

Realization phase

User Requirements

Realizations

Architecture

Implementations

)LJXUH������3KDVHV�LQ�WKH�GHVLJQ�SURFHVV
��



,QGHQWLILFDWLRQ�	�FODVVLILFDWLRQ�RI�PDQDJHPHQW
� 5HDOL]DWLRQ� SKDVH�� WKLV� SKDVH� VWDUWV� IURP� WKH� SURWRFRO� VSHFLILFDWLRQV� DQG
UHVXOWV� LQWR�RQH�RU�PRUH� UHDOL]DWLRQV��$W� WKLV� OHYHO��SURWRFRO� IXQFWLRQV�DUH
LPSOHPHQWHG�LQ�KDUG��DQG�VRIWZDUH��:H�PD\�H[SHFW�WKDW�GLIIHUHQW�PDQXIDF�
WXUHUV�IROORZ�GLIIHUHQW�SDWKV�WRZDUGV�WKHLU�UHDOL]DWLRQV��)URP�D�VLQJOH�SURWR�
FRO�GHILQLWLRQ�GLIIHUHQW�UHDOL]DWLRQV�DUH�WKHUHIRUH�SRVVLEOH�

����0DQDJHPHQW�LVVXHV�LQ�WKH�DUFKLWHFWXUDO�SKDVH

7R�VXSSRUW�WKH�SULPDU\�IXQFWLRQV�WKDW�DUH�GHILQHG�GXULQJ�WKH�DUFKLWHFWXUDO
SKDVH��LW�PD\�EH�QHFHVVDU\�WR�LQWURGXFH�VRPH�PDQDJHPHQW�IXQFWLRQV�

7R�JLYH�DQ�LGHD�RI�VXFK�PDQDJHPHQW�IXQFWLRQV��6XEVHFWLRQ�������SURYLGHV
VRPH�H[DPSOHV��$IWHU�DQ�XQGHUVWDQGLQJ�RI�WKHVH�PDQDJHPHQW�IXQFWLRQV�KDV
EHHQ�REWDLQHG��6XEVHFWLRQ�������GLVFXVVHV�VRPH�JHQHUDO�FKDUDFWHULVWLFV��7R
GLVWLQJXLVK�WKHVH�PDQDJHPHQW�IXQFWLRQV�IURP�RWKHU�PDQDJHPHQW�IXQFWLRQV�
6XEVHFWLRQ�������GHILQHV�WKH�FRQFHSW�RI�VHUYLFH�PDQDJHPHQW��7KH�VHFWLRQ�FRQ�
FOXGHV�ZLWK�VRPH�JHQHUDO�UHPDUNV�FRQFHUQLQJ�FRPSOH[LW\�DQG�VWDQGDUGL]DWLRQ
RI�VHUYLFH�PDQDJHPHQW��6XEVHFWLRQ��������

)LJXUH������3KDVHV�LQ�WKH�GHVLJQ�RI�GLVWULEXWHG�V\VWHPV

Architectural phase

Implementation phase

Realization phase

User Requirements

Realizations

Service

Protocols
��



0DQDJHPHQW�LVVXHV�LQ�WKH�DUFKLWHFWXUDO�SKDVH
������([DPSOHV

0DQDJHPHQW�IXQFWLRQV�PD\�EH�LQWURGXFHG�LQ�WKH�DUFKLWHFWXUDO�SKDVH�WR�LQLWLDO�
L]H�DQG�PRGLI\�VHUYLFH�FKDUDFWHULVWLFV��EXW�DOVR�WR�REWDLQ�LQIRUPDWLRQ�IURP�WKH
VHUYLFH�SURYLGHU�

,QLWLDOL]DWLRQ

6HUYLFHV��DV�GHILQHG�E\�VWDQGDUGL]DWLRQ�RUJDQL]DWLRQV��JHQHUDOO\�GHVFULEH�WKH
SRVVLELOLW\�WR�H[FKDQJH�XVHU�GDWD�EHWZHHQ�6$3V��7KH�ZD\�LQ�ZKLFK�LQGLYLGXDO
6$3�DGGUHVVHV�VKRXOG�EH�DVVLJQHG��LV�XVXDOO\�QRW�GHVFULEHG�E\�WKHVH�VHUYLFH
GHILQLWLRQV��6XFK�LQLWLDOL]DWLRQ�IXQFWLRQV�FDQ�EH�FRQVLGHUHG�DV�PDQDJHPHQW
IXQFWLRQV�

0RGLILFDWLRQ

6HUYLFH�GHILQLWLRQV�XVXDOO\�FRQFHQWUDWH�RQ�SULPDU\�IXQFWLRQV�DQG�LJQRUH�WKH
TXHVWLRQ�RI�KRZ�WR�FRQQHFW�DQG�UHPRYH�XVHUV�IURP�WKH�SURYLGHU��7KDW�TXHVWLRQ
LV�XVXDOO\�FRQVLGHUHG�WR�EH�D�PDQDJHPHQW�SUREOHP�

7KHUH�DUH�VHYHUDO�UHDVRQV�ZK\�XVHUV�VKRXOG�EH�FRQQHFWHG�RU�UHPRYHG�IURP�WKH
QHWZRUN��&RQQHFWLRQ�WR�WKH�QHWZRUN�PD\�EH�GHPDQGHG�LQ�FDVH�QHZ�XVHUV
DSSHDU��5HPRYDO�IURP�WKH�QHWZRUN�PD\�EH�QHFHVVDU\�LQ�FDVH�XVHUV�UHIXVH�SD\�
PHQW�RI�WKHLU�ELOOV�RU�VKRZ�VRPH�RWKHU�IRUP�RI�PLVEHKDYLRXU��H�J��KDFNHUV��
,Q�WKH�FDVH�RI�QHWZRUNV�IRU�PRELOH�FRPPXQLFDWLRQV��LW�LV�DOVR�FRQFHLYDEOH�WKDW
XVHUV�UHTXHVW�WHPSRUDU\�UHPRYDO�RI�WKHPVHOYHV��6XFK�UHTXHVWV�PD\�EH�D
PDWWHU�RI�PRQH\��HYHQ�LQ�FDVH�XVHUV�GR�QRW�SDUWLFLSDWH�LQ�FRQQHFWLRQV��WKH\
PD\�EH�FKDUJHG��7KLV� LV�EHFDXVH�QHWZRUNV� IRU�PRELOH�FRPPXQLFDWLRQV
H[FKDQJH�XVHU�VSHFLILF�VLJQDOOLQJ�LQIRUPDWLRQ��HYHQ�LQ�FDVH�QR�FRQQHFWLRQV�DUH
PDGH�

2EWDLQLQJ�LQIRUPDWLRQ

0DQDJHPHQW�IXQFWLRQV�PD\��IRU�H[DPSOH��DOVR�EH�LQWURGXFHG�WR�PRQLWRU�WKH
4R6��4R6�ILJXUHV�FDQ�EH�XVHIXO�WR�GHWHUPLQH�ZKHWKHU�VXIILFLHQW�FDSDFLW\�LV
DYDLODEOH�WR�FRQQHFW�QHZ�XVHUV�RU�WR�GHWHUPLQH�WKDW�4R6�KDV�GURSSHG�EHORZ
WKH�QHJRWLDWHG�OHYHO��LQ�ZKLFK�FDVH�ELOOLQJ�PD\�EH�DGDSWHG�

������*HQHUDO�FKDUDFWHULVWLFV

7KH�H[DPSOHV�LQ�WKH�SUHYLRXV�VXEVHFWLRQ�VKRZHG�WKDW�VHUYLFH�GHILQLWLRQV�XVX�
DOO\�LQFOXGH�GHVFULSWLRQV�RI�WKH�SULPDU\�IXQFWLRQV��EXW�ODFN�GHVFULSWLRQV�RI
PDQDJHPHQW�IXQFWLRQV��6LQFH�SULPDU\�IXQFWLRQV�VSHFLI\�RQO\�SDUWV�RI�WKH�SUR�
YLGHU·V�EHKDYLRXU��PDQDJHPHQW�IXQFWLRQV�VKRXOG�EH�DGGHG�WR�FRPSOHWH�WKH
GHVFULSWLRQ�RI�WKLV�EHKDYLRXU��)LJXUH������

7KH�PDQDJHPHQW�IXQFWLRQV�WKDW�FDQ�EH�LGHQWLILHG�GXULQJ�WKH�DUFKLWHFWXUDO
SKDVH��KDYH�D�GLUHFW�UHODWLRQVKLS�WR�WKH�XVHU�UHTXLUHPHQWV��7KLV�FDQ�EH�XQGHU�
��



,QGHQWLILFDWLRQ�	�FODVVLILFDWLRQ�RI�PDQDJHPHQW
VWRRG�LI�RQH�FRQVLGHUV�WKH�SUREOHPV�WKDW�OHDG�WR�WKH�LQWURGXFWLRQ�RI�WKHVH�PDQ�
DJHPHQW�IXQFWLRQV�

� 1HWZRUNV� DUH�XVXDOO\� QRW� GHVLJQHG� DV� GHGLFDWHG� V\VWHPV� WKDW� VDWLVI\� WKH
UHTXLUHPHQWV�RI�RQH�VSHFLILF�VHW�RI�XVHUV��EXW�DV�JHQHUDO�SXUSRVH�V\VWHPV
WKDW�KDYH�WKH�SRWHQWLDO�WR�VXSSRUW�GLIIHUHQW�VHWV�RI�XVHUV��%HIRUH�D�QHWZRUN
FDQ�EH�XVHG�E\�D�FHUWDLQ�VHW�RI�XVHUV��LW�PXVW�EH�LQLWLDOL]HG��7KH�SXUSRVH�RI
VXFK�LQLWLDOL]DWLRQ�LV�WR�DGMXVW�WKH�QHWZRUN·V�EHKDYLRXU�WR�WKH�UHTXLUHPHQWV
RI�D�SDUWLFXODU�VHW�RI�XVHUV��7KH�WHUP�¶SURYLVLRQLQJ·� LV�VRPHWLPHV�XVHG�IRU
VXFK�LQLWLDOL]DWLRQ�>��@��7DVNV�WKDW�PD\�EH�SHUIRUPHG�GXULQJ�WKH�LQLWLDOL]D�
WLRQ�SKDVH�DUH��WKH�FRQQHFWLRQ�RI�XVHUV�WR�WKH�QHWZRUN��WKH�DVVLJQPHQW�RI
6$3� DGGUHVVHV�� WKH� GHILQLWLRQ� RI� JURXS� DGGUHVVHV�� WKH� HVWDEOLVKPHQW� RI
FORVHG�XVHU�JURXSV�HWF�

� 8VHU�UHTXLUHPHQWV�XVXDOO\�FKDQJH�LQ�WLPH��7DVNV�WKDW�PD\�EH�SHUIRUPHG�WR
FRSH�ZLWK�WKHVH�FKDQJLQJ�UHTXLUHPHQWV�DUH��WKH�FRQQHFWLRQ�RI�QHZ�XVHUV�WR
WKH�QHWZRUN��WKH�UHPRYDO�RI�H[LVWLQJ�XVHUV�IURP�WKH�QHWZRUN��WKH�PRGLILFD�
WLRQ� RI� JURXS�DGGUHVVHV� DQG� FORVHG�XVHU� JURXSV�� WKH�PRGLILFDWLRQ�RI� FRVW
SDUDPHWHUV�HWF�

� 8VHUV�DQG�SURYLGHU�PD\�QRW�DOZD\V�EHKDYH�LQ�WKH�ZD\�WKDW�KDV�EHHQ�QHJRWL�
DWHG��)XQFWLRQV�PXVW�WKHUHIRUH�EH�DGGHG�WR�HDVH�WKH�GHWHFWLRQ�RI�SRWHQWLDO
PLVEHKDYLRXU��([DPSOHV�RI�VXFK�IXQFWLRQV�DUH��PRQLWRULQJ�RI�DFWLYLWLHV�WKDW
WDNH�SODFH�DW�D�FHUWDLQ�6$3��UHTXHVW�4R6�ILJXUHV��SHUIRUP�UHDFKDELOLW\�WHVWV
HWF�

,W�PD\�EH�QRWHG�WKDW�WKHVH�WKUHH�UHDVRQV�FRUUHVSRQG�WR�ZKDW�KDV�EHHQ�GLV�
FXVVHG�LQ�WKH�VXEVHFWLRQ�RQ�¶ZK\�PDQDJHPHQW·��6XEVHFWLRQ������XQGHU�WKH
KHDGLQJV��FRVW�UHGXFWLRQ��IOH[LELOLW\�DQG�IDXOWV�

,Q�WKH�DUFKLWHFWXUDO�SKDVH�QR�NQRZOHGJH�LV�QHHGHG�RI�WKH�SURYLGHU·V�LQWHUQDO
VWUXFWXUH��7KLV�LPSOLHV�WKDW�DOVR�IRU�WKH�LGHQWLILFDWLRQ�RI�PDQDJHPHQW�IXQF�
WLRQV�WKH�SURYLGHU�PD\�EH�FRQVLGHUHG�DV�D�EODFN�ER[��7KH�LGHQWLILFDWLRQ�RI�PDQ�
DJHPHQW�IXQFWLRQV�ZLOO�IRU�LQVWDQFH�QRW�EH�HIIHFWHG�E\�WKH�FKRLFH�ZKHWKHU�WKH
SURYLGHU�VKRXOG� LQWHUQDOO\�XVH�WKH�26,�&RQQHFWLRQ/HVV�1HWZRUN�3URWRFRO
�&/13��RU�WKH�,QWHUQHW�3URWRFRO��,3��

$V�D�FRQVHTXHQFH��WKH�PDQDJHPHQW�IXQFWLRQV�WKDW�PD\�EH�LGHQWLILHG�GXULQJ
WKH�DUFKLWHFWXUDO�SKDVH�FDQ�QRW�EH�XVHG�WR�PDQLSXODWH�LQGLYLGXDO�FRPSRQHQWV
ZLWKLQ�WKH�SURYLGHU��VXFK�DV�IRU�H[DPSOH�URXWLQJ�WDEOHV�

)LJXUH������&RPSOHWH�GHVFULSWLRQ�RI�WKH�SURYLGHU·V�EHKDYLRXU

Primary service functions
as defined by

standardization organizations
Management functions+

complete description of provider’s behaviour
��



0DQDJHPHQW�LVVXHV�LQ�WKH�DUFKLWHFWXUDO�SKDVH
������'HILQLWLRQ�RI�VHUYLFH�PDQDJHPHQW

7R�GLVWLQJXLVK�WKH�PDQDJHPHQW�IXQFWLRQV�WKDW�DUH�LGHQWLILHG�LQ�WKH�DUFKLWHF�
WXUDO�SKDVH�IURP�RWKHU�PDQDJHPHQW�IXQFWLRQV��WKH�WHUP�¶VHUYLFH�PDQDJHPHQW·
LV�LQWURGXFHG�

Definition:�6HUYLFH�PDQDJHPHQW�LV�WKDW�SDUW�RI�PDQDJHPHQW�WKDW�LV�UHVSRQ�
VLEOH�IRU�WKH�SURSHU�LQWHUDFWLRQ�EHWZHHQ�XVHUV��DQG�SURYLGHU��7KH�REMHFW�RI
VHUYLFH�PDQDJHPHQW� LV� WKH� VHUYLFH� SURYLGHU�� 6HUYLFH�PDQDJHPHQW� IXQF�
WLRQV�FDQ�EH�LQLWLDWHG�E\�VHUYLFH�XVHUV�DQG�DOORZ�WKH�LQLWLDOL]DWLRQ��PRGLIL�
FDWLRQ�DQG�REVHUYDWLRQ�RI�WKH�SURYLGHU·V�EHKDYLRXU�

7KH�26,�DQG�,QWHUQHW�PDQDJHPHQW�DUFKLWHFWXUHV�KDYH�QRW�GHILQHG�WKH�VHUYLFH
PDQDJHPHQW�FRQFHSW��HYHQ�WKRXJK�VRPH�RI�WKHLU�0,%V�LQFOXGH�REMHFWV�WKDW�FDQ
EH�XVHG�WR�PDQDJH�WKH�LQWHUDFWLRQV�EHWZHHQ�XVHU�DQG�VHUYLFH�SURYLGHU�

$V�RSSRVHG�WR�26,�DQG�,QWHUQHW��WKH�701�PDQDJHPHQW�DUFKLWHFWXUH�GLG�GHILQH
VHUYLFH�PDQDJHPHQW� �VHH�6HFWLRQ�������6WLOO� WKHUH�DUH�FHUWDLQ�GLIIHUHQFHV
EHWZHHQ�VHUYLFH�PDQDJHPHQW�DV�GHILQHG�LQ�WKLV�WKHVHV��DQG�VHUYLFH�PDQDJH�
PHQW�DV�GHILQHG�E\�701��7KHVH�GLIIHUHQFHV�FRPH�IURP�WKH�IDFW�WKDW�WKLV�WKHVLV
XVHV��LQ�DFFRUGDQFH�WR�WKH�26,�5HIHUHQFH�0RGHO��WKH�WHUP�¶VHUYLFH·�LQ�D�VSHFLILF
VHQVH��$V�RSSRVHG�WR�701�ZKR�XVHV�WKLV�WHUP�LQ�D�JHQHUDO�VHQVH��WKLV�WKHVLV
GRHV�IRU�H[DPSOH�QRW�DOZD\V�UHJDUG�DSSOLFDWLRQV�DQG�LQIRUPDWLRQ�VHUYHUV�DV
VHUYLFHV��

������&RQFOXGLQJ�UHPDUNV

7KH�IDFW�WKDW�VHUYLFH�PDQDJHPHQW�FRQVLGHUV�WKH�VHUYLFH�SURYLGHU�DV�D�EODFN�
ER[�LPSOLHV�WKDW�VHUYLFH�PDQDJHPHQW�VKRXOG�EH�HDVLHU�WR�FRPSUHKHQG�WKDQ�WKH
PDQDJHPHQW�IXQFWLRQV�WKDW�FDQ�EH�LGHQWLILHG�GXULQJ�WKH�LPSOHPHQWDWLRQ�DQG
UHDOL]DWLRQ�SKDVH��

%HFDXVH�VHUYLFH�PDQDJHPHQW�FDQ�EH�GHILQHG�LQGHSHQGHQW�RI�D�SDUWLFXODU
LPSOHPHQWDWLRQ�RU�UHDOL]DWLRQ��WKH�SRVVLELOLW\�H[LVWV�WR�GHYHORS�VHUYLFH�PDQDJH�
PHQW�VWDQGDUGV�

7KLV�VHFWLRQ�FRQFOXGHV�ZLWK�D�UHPDUN�FRQFHUQLQJ�D�SRWHQWLDO�PLVLQWHUSUHWDWLRQ
RI�WKH�WHUP�¶VHUYLFH�PDQDJHPHQW·��&RQVLGHU�WKH�H[DPSOH�RI�DQ�LPSOHPHQWRU
ZKR�GHFLGHV�WR�DGG�IXQFWLRQV�ZLWKLQ�WKH�SURYLGHU�WKDW�PRQLWRU�WKH�SURYLGHG
4R6�IRU�WKH�SXUSRVH�RI�RSWLPL]LQJ�WKH�URXWLQJ�WDEOHV��,I�WKHVH�PRQLWRULQJ�IXQF�
WLRQV�DUH�SHUIRUPHG�LQYLVLEOH�IRU�WKH�VHUYLFH�XVHUV��H�J��WKHUH�LV�QR�SRVVLELOLW\
IRU�XVHUV�WR�PDQLSXODWH�WKHVH�IXQFWLRQV��WKHVH�IXQFWLRQV�VKRXOG��DFFRUGLQJ�WR
WKH�GHILQLWLRQ��QRW�EH�FRQVLGHUHG�DV�VHUYLFH�PDQDJHPHQW�IXQFWLRQV�

�� ,W�VKRXOG�EH�QRWHG�WKDW�WKLV�WKHVLV�XVHV�WKH�WHUP�¶XVHU·�LQ�WKH�VHQVH�RI�WKH�26,�5HIHUHQFH
0RGHO��$FFRUGLQJ�WR�WKLV�LQWHUSUHWDWLRQ��XVHUV�PD\�EH�FRQVLGHUHG�DV�IXQFWLRQDO�HQWLWLHV�RQ
WRS�RI�XQGHUO\LQJ�VHUYLFH�SURYLGHUV��,Q�WHOHFRPPXQLFDWLRQ�VWDQGDUGV��WKH�WHUP�¶XVHU·�LV�IUH�
TXHQWO\�XVHG�DV�HTXLYDOHQW�WR�¶HQG�XVHU·�RU�¶FXVWRPHU·�
��



,QGHQWLILFDWLRQ�	�FODVVLILFDWLRQ�RI�PDQDJHPHQW
����0DQDJHPHQW�LVVXHV�LQ�WKH�LPSOHPHQWDWLRQ�SKDVH

7KH�DLP�RI�WKH�LPSOHPHQWDWLRQ�SKDVH�LV�WR�GHYHORS�RQH�RU�PRUH�SURWRFRO�GHIL�
QLWLRQV��7KHVH�GHILQLWLRQV�XVXDOO\�GHVFULEH�WKH�SULPDU\�IXQFWLRQV�WKDW�PXVW�EH
SHUIRUPHG�E\�SURWRFRO�HQWLWLHV��7R�VXSSRUW�WKHVH�IXQFWLRQV��LW�ZLOO�JHQHUDOO\�EH
QHFHVVDU\�WR�DGG�PDQDJHPHQW�IXQFWLRQV�

7R�LOOXVWUDWH�ZKLFK�PDQDJHPHQW�IXQFWLRQV�PD\�EH�DGGHG��6XEVHFWLRQ������
VWDUWV�ZLWK�VRPH�H[DPSOHV��&KDUDFWHULVWLFV�RI�WKHVH�PDQDJHPHQW�IXQFWLRQV
ZLOO�EH�SUHVHQWHG�LQ�6XEVHFWLRQ��������7R�GLVWLQJXLVK�WKHVH�PDQDJHPHQW�IXQF�
WLRQV�IURP�RWKHU�PDQDJHPHQW�IXQFWLRQV��6XEVHFWLRQ�������GHILQHV�WKH�FRQFHSW
RI�SURWRFRO�PDQDJHPHQW��6XEVHFWLRQ�������GLVFXVVHV�WKH�UHODWLRQ�EHWZHHQ�SUR�
WRFRO�PDQDJHPHQW�DQG�VHUYLFH�PDQDJHPHQW�

������([DPSOHV

7KH�PDQDJHPHQW�IXQFWLRQV�WKDW�FDQ�EH�LGHQWLILHG�GXULQJ�WKH�LPSOHPHQWDWLRQ
SKDVH��DUH�QHHGHG�WR�VXSSRUW�WKH�SULPDU\�SURWRFRO�IXQFWLRQV��,Q�WKLV�VXEVHF�
WLRQ�VRPH�SULPDU\�IXQFWLRQV�RI�D�K\SRWKHWLFDO�QHWZRUN�OD\HU�SURWRFRO�ZLOO�EH
FRQVLGHUHG�WR�LGHQWLI\�H[DPSOHV�RI�PDQDJHPHQW�IXQFWLRQV�

$VVXPH�WKH�QHWZRUN�OD\HU�SURWRFRO�SHUIRUPV�WKH�IROORZLQJ�SULPDU\�IXQFWLRQV�
� )RUZDUGLQJ��,Q�URXWHUV�WKH�IRUZDUGLQJ�IXQFWLRQ�GHWHUPLQHV�WKH�RXWJRLQJ�OLQN
RYHU�ZKLFK�SDFNHWV�VKRXOG�EH�IRUZDUGHG��7KH�LPSOHPHQWDWLRQ�RI�WKLV�IXQF�
WLRQ�FDQ�PDNH�XVH�RI�IRUZDUGLQJ�WDEOHV��)LJXUH�������7KH�GHVWLQDWLRQ�DGGUHVV
ZKLFK�LV�FRQWDLQHG�LQ�HDFK�SDFNHW��VHUYHV�DV�LQSXW�WR�WKLV�WDEOH��7KH�WDEOH�LV
VHDUFKHG��XQWLO�DQ�HQWU\�LV�IRXQG�WKDW�PDWFKHV�WKLV�GHVWLQDWLRQ�DGGUHVV��7KLV
HQWU\�DVVRFLDWHV�WKH�GHVWLQDWLRQ�DGGUHVV�ZLWK�DQ�RXWJRLQJ�OLQN�

a 1
b
.
.
x
y
z

3
.
.
1
1
2

forwarding
table

Y

1

2

3

Management

)LJXUH������)RUZDUGLQJ�ZLWKLQ�D�QHWZRUN�OD\HU�HQWLW\

packet

network layer
entity

outgoing link

outgoing link

outgoing link

incoming link
��



0DQDJHPHQW�LVVXHV�LQ�WKH�LPSOHPHQWDWLRQ�SKDVH
3URWRFRO�GHILQLWLRQV�XVXDOO\�GR�QRW�VSHFLI\�KRZ�WR�LQLWLDOL]H�DQG�PDLQWDLQ�WKH
IRUZDUGLQJ�WDEOH��1HYHUWKHOHVV�LQLWLDOL]DWLRQ�DQG�PDLQWHQDQFH�RI�WKLV�WDEOH�LV
QHFHVVDU\�WR�DOORZ�WKH�QHWZRUN�WR�EHFRPH�DQG�UHPDLQ�RSHUDWLRQDO��+RZ�WKLV
VKRXOG�EH�GRQH��LV�RIWHQ�FRQVLGHUHG�WR�EH�D�PDQDJHPHQW�SUREOHP�

� )ORZ�FRQWURO��$�JRRG�H[DPSOH�RI�D�IORZ�FRQWURO�PHFKDQLVP��LV�WKH�ZLQGRZ
PHFKDQLVP�� 7KLV�PHFKDQLVP� XVHV� D� ¶PD[LPXP�ZLQGRZ� VL]H·� SDUDPHWHU�
ZKLFK�PXVW�EH�VHW�E\�PDQDJHPHQW��+RZ�WKLV�VKRXOG�EH�GRQH��LV�XVXDOO\�QRW
VSHFLILHG�E\�WKH�SURWRFRO�GHILQLWLRQ�

� &RQJHVWLRQ�FRQWURO��,Q�FDVH�RI�FRQJHVWLRQ��LW�PD\�EH�D�JRRG�LGHD�WR�GURS�FHU�
WDLQ�SDFNHWV��:KHQ�DQG�ZKLFK�SDFNHWV�VKRXOG�EH�GURSSHG�� LV�XVXDOO\�QRW
VSHFLILHG�E\�WKH�SURWRFRO�GHILQLWLRQ��,W�LV�WKH�UHVSRQVLELOLW\�RI�PDQDJHPHQW�WR
VROYH�WKLV�TXHVWLRQ�

� 6HJPHQWDWLRQ�DQG�UHDVVHPEO\��7KH�VHJPHQWDWLRQ�IXQFWLRQ�PD\�EH�DFWLYDWHG
LQ�FDVH�WKH�VL]H�RI�D�QHWZRUN�OD\HU�3'8�H[FHHGV�WKH�PD[LPXP�WKDW�LV�VXS�
SRUWHG�RYHU�DQ�RXWJRLQJ�OLQN��7KH�LPSOHPHQWDWLRQ�RI�WKLV�IXQFWLRQ�PD\�EH
EDVHG�XSRQ�D�WDEOH�WKDW�FRQWDLQV�IRU�HDFK�RXWJRLQJ�OLQN�WKH�PD[LPXP�VL]H
WKDW�LV�VXSSRUWHG��,QLWLDOL]DWLRQ�DQG�PDLQWHQDQFH�RI�WKLV�WDEOH�PD\�EH�FRQ�
VLGHUHG�DV�D�PDQDJHPHQW�IXQFWLRQ��SURWRFRO�GHILQLWLRQV�XVXDOO\�GR�QRW�VSHF�
LI\�WKLV�IXQFWLRQ�

� (UURU�FRUUHFWLRQ��$�SRVVLEOH�HUURU�FRUUHFWLRQ�PHFKDQLVP�LV�UHWUDQVPLVVLRQ�
([DPSOHV�RI�YDULDEOHV�WKDW�PD\�EH�XVHG�E\�WKLV�PHFKDQLVP��DUH�WKH�WLPH�RXW
YDULDEOH�DQG�WKH�YDULDEOH�WKDW�LQGLFDWHV�WKH�PD[LPXP�QXPEHU�RI�UHWUDQV�
PLVVLRQ�DWWHPSWV��6HWWLQJ�WKHVH�YDULDEOHV�LV�XVXDOO\�FRQVLGHUHG�WR�EH�D�PDQ�
DJHPHQW�UHVSRQVLELOLW\�

7KH�H[DPSOHV�GHPRQVWUDWHG�WKH�QHHG�WR�H[WHQG�SULPDU\�SURWRFRO�IXQFWLRQV
ZLWK�IXQFWLRQV�WR� LQLWLDOL]H�DQG�PRGLI\�YDULDEOHV��,W�PD\�DOVR�EH�QHFHVVDU\�
KRZHYHU��WR�LQWURGXFH�PDQDJHPHQW�IXQFWLRQV�WR�REWDLQ�WKH�YDOXHV�RI�SURWRFRO
YDULDEOHV�

Example: 8VHUV�PD\�UHTXHVW�WKDW�SDFNHWV�EH�WUDQVIHUUHG�RYHU�WKH�OLQNV
WKDW�VKRZ�WKH�ORZHVW�HUURU�UDWHV��,Q�WKLV�FDVH�PDQDJHPHQW��WKXV�WKH
IXQFWLRQV�WKDW�PDLQWDLQ�WKH�IRUZDUGLQJ�WDEOH��PXVW�EH�DEOH�WR�REWDLQ
HUURU�YDOXHV�IRU�HDFK�SRVVLEOH�OLQN�

������*HQHUDO�FKDUDFWHULVWLFV

7KH�PDQDJHPHQW�IXQFWLRQV�WKDW�DUH�DGGHG�WR�VXSSRUW�WKH�SULPDU\�SURWRFRO
IXQFWLRQV�KDYH�WKH�IROORZLQJ�JHQHUDO�FKDUDFWHULVWLFV�
� 7KH\�FDQ�EH�LGHQWLILHG�DV�SDUW�RI�WKH�GHVLJQ�SURFHVV�RI�WKH�SULPDU\�SURWRFRO
IXQFWLRQV��WKXV�GXULQJ�WKH�LPSOHPHQWDWLRQ�SKDVH�

� 7KH\�DIIHFW�WKH�RSHUDWLRQ�RI�SURWRFRO�HQWLWLHV��WKLV�LV�D�FRQVHTXHQFH�RI�WKH�IDFW
WKDW�WKH�SULPDU\�SURWRFRO�IXQFWLRQV�DUH�SHUIRUPHG�E\�SURWRFRO�HQWLWLHV���,Q
IDFW��WKH�PDQDJHPHQW�IXQFWLRQV�LQLWLDOL]H��PRGLI\�DQG�REVHUYH�LQIRUPDWLRQ
ZLWKLQ�WKHVH�HQWLWLHV�
��



,QGHQWLILFDWLRQ�	�FODVVLILFDWLRQ�RI�PDQDJHPHQW
� 7KH�PDQDJHPHQW�IXQFWLRQV�EHORQJ�WR�WKH�VDPH�SURWRFRO�OD\HU�DV�WKH�SULPDU\
SURWRFRO�IXQFWLRQV��7KLV�LV�D�ORJLFDO�FRQVHTXHQFH�RI�WKH�IDFW�WKDW�IRU�WKH�GHI�
LQLWLRQ�RI� WKHVH�PDQDJHPHQW� IXQFWLRQV�GHWDLOHG�NQRZOHGJH�RI� WKH�SULPDU\
SURWRFRO�IXQFWLRQV�LV�QHHGHG��6XFK�NQRZOHGJH�LV�QRW�DYDLODEOH�DW�KLJKHU�RU
ORZHU�SURWRFRO�OD\HUV�

� 7KH�PDQDJHPHQW�IXQFWLRQV�FDQ�EH�GHVFULEHG�LQ�D�ZD\�WKDW�DEVWUDFWV�IURP
SRVVLEOH�UHDOL]DWLRQV��,W�LV�WKHUHIRUH�SRVVLEOH�WR�VWDQGDUGL]H�WKHVH�PDQDJH�
PHQW�IXQFWLRQV�

$V�RSSRVHG�WR�VHUYLFH�PDQDJHPHQW��SURWRFRO�PDQDJHPHQW�GHDOV�ZLWK�SUREOHPV
WKDW�UHODWH�WR�WKH�LQWHUQDO�VWUXFWXUH�RI�WKH�SURYLGHU��7KHVH�SUREOHPV�PD\�EH
PXFK�PRUH�FRPSOH[�WKHQ�WKH�SUREOHPV�VHUYLFH�PDQDJHPHQW�LV�IDFHG�ZLWK�

������'HILQLWLRQ�RI�SURWRFRO�PDQDJHPHQW

7R�GLVWLQJXLVK�WKH�PDQDJHPHQW�IXQFWLRQV�WKDW�FDQ�EH�LGHQWLILHG�LQ�WKH�LPSOH�
PHQWDWLRQ�SKDVH�IURP�RWKHU�PDQDJHPHQW�IXQFWLRQV��WKH�WHUP�¶SURWRFRO�PDQ�
DJHPHQW·�LV�LQWURGXFHG�

Definition:�3URWRFRO�PDQDJHPHQW�LV�WKDW�SDUW�RI�PDQDJHPHQW�WKDW�LV�UHVSRQ�
VLEOH�IRU�WKH�SURSHU�RSHUDWLRQ�RI�D�SDUWLFXODU�SURWRFRO��3URWRFRO�PDQDJH�
PHQW�IXQFWLRQV�VXSSRUW�WKH�SULPDU\�SURWRFRO�IXQFWLRQV��3URWRFRO�PDQDJH�
PHQW�IXQFWLRQV�DOORZ�WKH�LQLWLDOL]DWLRQ��PRGLILFDWLRQ�DQG�REVHUYDWLRQ�RI�HQ�
WLWLHV�ZLWKLQ�D�SURWRFRO�OD\HU�

0RVW�RI�WKH�FXUUHQW�PDQDJHPHQW�OLWHUDWXUH�LV�RQ�SURWRFRO�PDQDJHPHQW��3URWR�
FRO�PDQDJHPHQW�LV�GHILQHG�E\�26,��701�DQG�,QWHUQHW�

������5HODWLRQ�ZLWK�VHUYLFH�PDQDJHPHQW

7KH�LPSOHPHQWDWLRQ�UHODWLRQ�WKDW�H[LVWV�EHWZHHQ�VHUYLFH�DQG�SURWRFRO�IXQF�
WLRQV�LV�VKRZQ�LQ�)LJXUH������$Q�LQWHUHVWLQJ�TXHVWLRQ�LV�ZKHWKHU�D�VLPLODU
LPSOHPHQWDWLRQ�UHODWLRQ�H[LVWV�EHWZHHQ�VHUYLFH�PDQDJHPHQW�DQG�SURWRFRO
PDQDJHPHQW��VKRXOG�SURWRFRO�PDQDJHPHQW�IXQFWLRQV�EH�UHJDUGHG�DV�WKH
LPSOHPHQWDWLRQ�RI�VHUYLFH�PDQDJHPHQW�IXQFWLRQV�RU�QRW"

7R�DQVZHU�WKLV�TXHVWLRQ��WZR�PRUH�JHQHUDO�TXHVWLRQV�ZLOO�EH�FRQVLGHUHG�

� +RZ�FDQ�SULPDU\�VHUYLFH�IXQFWLRQV�EH�LPSOHPHQWHG"

� +RZ�FDQ�VHUYLFH�PDQDJHPHQW�IXQFWLRQV�EH�LPSOHPHQWHG"

,PSOHPHQWDWLRQ�RI�SULPDU\�VHUYLFH�IXQFWLRQV

3ULPDU\�VHUYLFH�IXQFWLRQV�PD\�EH�PDSSHG�XSRQ�SULPDU\�SURWRFRO�IXQFWLRQV�
EXW�DOVR�XSRQ�SURWRFRO�PDQDJHPHQW�IXQFWLRQV��7KLV�FDQ�EH�H[SODLQHG�E\
PHDQV�RI�WKH�IROORZLQJ�H[DPSOH�
��



0DQDJHPHQW�LVVXHV�LQ�WKH�LPSOHPHQWDWLRQ�SKDVH
&RQVLGHU�WKH�SULPDU\�VHUYLFH�IXQFWLRQ�WKDW�GHVFULEHV�KRZ�WR�H[FKDQJH�XVHU
GDWD�EHWZHHQ�6$3V��'XULQJ�WKH�LPSOHPHQWDWLRQ�RI�WKLV�IXQFWLRQ��IRUZDUGLQJ
IXQFWLRQV�PD\�EH�LQWURGXFHG��6XFK�IRUZDUGLQJ�IXQFWLRQV�FDQ�EH�FRQVLGHUHG�DV
SULPDU\�SURWRFRO�IXQFWLRQV��$V�H[SODLQHG�HDUOLHU��IRUZDUGLQJ�IXQFWLRQV�PD\
PDNH�XVH�RI�IRUZDUGLQJ�WDEOHV��7R�LQLWLDOL]H�DQG�PDLQWDLQ�WKHVH�WDEOHV��SURWRFRO
PDQDJHPHQW�IXQFWLRQV�PXVW�EH�DGGHG�WRR�

7KH�LPSOHPHQWDWLRQ�RI�SULPDU\�VHUYLFH�IXQFWLRQV�WKXV�LQYROYHV�SULPDU\�SURWR�
FRO�IXQFWLRQV�DV�ZHOO�DV�SURWRFRO�PDQDJHPHQW�IXQFWLRQV�

,PSOHPHQWDWLRQ�RI�VHUYLFH�PDQDJHPHQW�IXQFWLRQV

6HUYLFH�PDQDJHPHQW�IXQFWLRQV�FDQ�DOVR�EH�LPSOHPHQWHG�LQ�GLIIHUHQW�ZD\V��7R
GHPRQVWUDWH�WKLV��WZR�H[DPSOHV�ZLOO�EH�JLYHQ�
� ,Q�WKH�ILUVW�H[DPSOH��WKH�VHUYLFH�PDQDJHPHQW�IXQFWLRQV�ZLOO�EH�PDSSHG�XSRQ
SULPDU\�SURWRFRO�IXQFWLRQV�

� ,Q� WKH� VHFRQG� H[DPSOH�� WKH� VDPH� VHUYLFH� PDQDJHPHQW� IXQFWLRQV� ZLOO� EH
LPSOHPHQWHG� LQ� D� GLIIHUHQW� ZD\� DQG�PDSSHG� XSRQ� SURWRFRO�PDQDJHPHQW
IXQFWLRQV�

7KH�VHUYLFH�PDQDJHPHQW�IXQFWLRQ�WKDW�ZLOO�EH�XVHG�IRU�ERWK�H[DPSOHV��LV�PRG�
LILFDWLRQ�RI�6$3�DGGUHVVHV��&RQVLGHU�WKH�FDVH�RI�D�VHUYLFH�SURYLGHU�ZLWK�WKUHH
6$3V��a��b�DQG�c��)LJXUH�������$VVXPH�WKH�DGGUHVV�b�VKRXOG�EH�FKDQJHG�LQWR�x�

)LUVW�H[DPSOH�
6XSSRVH�WKH�VHUYLFH�SURYLGHU�FDQ�EH�GHFRPSRVHG�LQWR�WKUHH�SURWRFRO�HQWLWLHV
�RQH�SHU�6$3��SOXV�DQ�XQGHUO\LQJ�VHUYLFH�SURYLGHU�ZLWK�EURDGFDVW�FDSDELOLWLHV
�)LJXUH�������7KLV�VWUXFWXUH�DOORZV�IRU�D�VWUDLJKWIRUZDUG�LPSOHPHQWDWLRQ�RI�WKH
VHUYLFH�PDQDJHPHQW�IXQFWLRQ��EHIRUH�b�FKDQJHV�WKH�6$3�DGGUHVV��LW�EURDGFDVWV
D�VSHFLDO�Check�3'8�WR�YHULI\�WKH�XQLTXHQHVV�RI�WKH�QHZ�DGGUHVV��,I�WKH�RWKHU
HQWLWLHV�GR�QRW�UDLVH�REMHFWLRQV��b�FDUULHV�RXW�WKH�DFWXDO�DGGUHVV�FKDQJH�DQG
QRWLILHV�WKH�RWKHU�HQWLWLHV�RI�WKLV�FKDQJH�YLD��IRU�LQVWDQFH��D�Commit�3'8�

primary service management

primary protocol management

architectural phase

Implementation phase

)LJXUH������,PSOHPHQWDWLRQ�RI�SULPDU\�VHUYLFH�IXQFWLRQV

b c

)LJXUH������6HUYLFH�SURYLGHU�ZLWK�WKUHH�6$3V

a

Service provider
��



,QGHQWLILFDWLRQ�	�FODVVLILFDWLRQ�RI�PDQDJHPHQW
:LWK�WKLV�NLQG�RI�LPSOHPHQWDWLRQ��WKH�SURWRFRO�IXQFWLRQ�WKDW�WDNHV�FDUH�RI�WKH
DGGUHVV�FKDQJH�FDQ�EH�GHYHORSHG�LQ�LVRODWLRQ�IURP�RWKHU�SURWRFRO�IXQFWLRQV��
,W�ZLOO�WKHUHIRUH�EH�SRLQWOHVV�WR�DVVRFLDWH�WKLV�DGGUHVV�FKDQJH�IXQFWLRQ�WR�DQ\
RI�WKH�SULPDU\�SURWRFRO�IXQFWLRQV��WKH�IXQFWLRQ�WKDW�FKDQJHV�WKH�6$3�DGGUHVV
LV�QRW�QHHGHG�WR�VXSSRUW�DQ\�RI�WKH�SULPDU\�SURWRFRO�IXQFWLRQV��7KLV�LPSOLHV
WKDW�WKH�IXQFWLRQ�WKDW�FKDQJHV�WKH�6$3�DGGUHVV�GRHV�QRW�VDWLVI\�WKH�UHTXLUH�
PHQWV�RI�SURWRFRO�PDQDJHPHQW��VHH�SDJH������WKH�IXQFWLRQ�VKRXOG�WKHUHIRUH�EH
UHJDUGHG�DV�D�SULPDU\�SURWRFRO�IXQFWLRQ�

6HFRQG�H[DPSOH�
6XSSRVH�WKH�VHUYLFH�SURYLGHU�FDQ�EH�GHFRPSRVHG�LQWR�WKUHH�(QG�6\VWHPV��(6�
SOXV�RQH�,QWHUPHGLDWH�6\VWHP��,6���(DFK�(6�LV�FRQQHFWHG�WR�WKH�,6�YLD�D�SRLQW�
WR�SRLQW�OLQN��7KH�,6�SHUIRUPV�D�IRUZDUGLQJ�IXQFWLRQ�DQG�XVHV�D�IRUZDUGLQJ
WDEOH��,Q�FDVH�WKH�DGGUHVV�b�LV�FKDQJHG�LQWR�x��WKH�IRUZDUGLQJ�WDEOH�VKRXOG�EH
DGMXVWHG��$V�GLVFXVVHG�SUHYLRXVO\��PRGLILFDWLRQ�RI�WKH�IRUZDUGLQJ�WDEOH�PD\�EH
FRQVLGHUHG�DV�D�SURWRFRO�PDQDJHPHQW�IXQFWLRQ�

,Q�WKLV�FDVH��WKH�LPSOHPHQWDWLRQ�RI�WKH�VHUYLFH�PDQDJHPHQW�IXQFWLRQ�LQYROYHV
WKH�DGGLWLRQ�RI�SURWRFRO�PDQDJHPHQW�IXQFWLRQV�

&RQFOXVLRQ�
7KH�WZR�H[DPSOHV�DERYH�LQGLFDWHG�WKDW�VHUYLFH�PDQDJHPHQW�IXQFWLRQV�FDQ�EH
LPSOHPHQWHG�DV�SULPDU\�SURWRFRO�IXQFWLRQV��DV�ZHOO�DV�SURWRFRO�PDQDJHPHQW
IXQFWLRQV��)LJXUH�������7KXV�WKHUH�LV�QRW�QHFHVVDULO\�D�RQH�WR�RQH�UHODWLRQVKLS
EHWZHHQ�VHUYLFH�PDQDJHPHQW�DQG�SURWRFRO�PDQDJHPHQW�IXQFWLRQV�

a b c

b → x

Check(x)

)LJXUH������,PSOHPHQWDWLRQ�LQYROYHV�D�¶&KHFN·�3'8

b→x

a

c

ES

ES ESIS

)LJXUH������,PSOHPHQWDWLRQ�LQYROYHV�PRGLILFDWLRQ�RI�WKH�IRUZDUGLQJ�WDEOH
��



0DQDJHPHQW�LVVXHV�LQ�WKH�UHDOL]DWLRQ�SKDVH
����0DQDJHPHQW�LVVXHV�LQ�WKH�UHDOL]DWLRQ�SKDVH

7R�DOORZ�REVHUYDWLRQ��LQLWLDOL]DWLRQ�DQG�PRGLILFDWLRQ�RI�WKH�FRPSRQHQWV�WKDW
UHDOL]H�LQGLYLGXDO�QHWZRUN�V\VWHPV��PDQDJHPHQW�IXQFWLRQV�PD\�EH�QHHGHG��7R
JLYH�DQ�LGHD�RI�WKH�UHDOL]DWLRQ�FRPSRQHQWV�WKDW�VKRXOG�EH�PDQDJHG��6XEVHF�
WLRQ�������VWDUWV�ZLWK�VRPH�H[DPSOHV��7KH�H[DPSOHV�DUH�IROORZHG�LQ�6XEVHFWLRQ
������E\�D�GLVFXVVLRQ�RI�VRPH�JHQHUDO�FKDUDFWHULVWLFV�RI�WKHVH�PDQDJHPHQW
IXQFWLRQV��,Q�6XEVHFWLRQ�������WKH�FRQFHSW�RI�HOHPHQW�PDQDJHPHQW�ZLOO�EH
GHILQHG�

������([DPSOHV

,QGLYLGXDO�QHWZRUN�V\VWHPV�FDQ�EH�UHDOL]HG�LQ�KDUGZDUH�DQG���RU�LQ�VRIWZDUH�
%RWK�UHDOL]DWLRQ�IRUPV�LQWURGXFH�WKHLU�RZQ�PDQDJHPHQW�SUREOHPV��

+DUGZDUH�LPSOHPHQWDWLRQV�UHTXLUH�PDQDJHPHQW�IXQFWLRQV�WR�REVHUYH��LQLWLDO�
L]H�DQG�PRGLI\�KDUGZDUH�PRGXOHV�
,WHPV�WKDW�DUH�REVHUYHG�LQ�PDQ\�KDUGZDUH�LPSOHPHQWDWLRQV��DUH�SRZHU�OLQHV�
7KH�LGHD�EHKLQG�WKLV�LV�WKDW�FKDQJHV�LQ�SRZHU�FRQVXPSWLRQ�PD\�LQGLFDWH�IDLO�
XUH�RI�KDUGZDUH�FRPSRQHQWV��6LQFH�KDUGZDUH�IDLOXUHV�DUH�PRUH�OLNHO\�ZLWK
LQFUHDVLQJ�WHPSHUDWXUHV��VHYHUDO�KXEV�DOUHDG\�LQFOXGH�IXQFWLRQV�WKDW�UHDG�WKH
FXUUHQW�WHPSHUDWXUH�DQG�LQIRUP�WKH�PDQDJHU�LQ�FDVH�WKLV�WHPSHUDWXUH�H[FHHGV
D�SUH�GHILQHG�OHYHO�
$�FRPPRQ� LQLWLDOL]DWLRQ� WDVN� LV� WR�DOORFDWH� LQWHUUXSW�YHFWRUV�DQG� ,�2
DGGUHVVHV�
0RGLILFDWLRQV�PD\�LQYROYH�UHSODFHPHQW�RI�KDUGZDUH�ERDUGV��EXW�DOVR�WKH
XSGDWH�RI�ILUPZDUH��)ODVK�PHPRULHV�DUH�QRZDGD\V�ZLGHO\�XVHG�WR�DFFRPPR�
GDWH�VXFK�ILUPZDUH�FKDQJHV�

6RIWZDUH�PDQDJHPHQW�DOVR�LQYROYHV�REVHUYDWLRQ��LQLWLDOL]DWLRQ�DQG�PRGLILFD�
WLRQ��,Q�FDVH�QHWZRUN�VRIWZDUH�LV�LPSOHPHQWHG�RQ�WRS�RI�D�PXOWL�SURFHVVLQJ
RSHUDWLQJ�V\VWHP��H�J��81,;���WKH�IROORZLQJ�LWHPV�PD\�EH�REVHUYHG��SURFHVV
VWDWXV��SURFHVV�SULRULW\��&38�WLPH��IRUHJURXQG�PHPRU\��VZDS�VSDFH�HWF�
6RPH�RI�WKHVH�LWHPV�UHTXLUH�VRPH�LQLWLDO�DVVLJQPHQW�DQG�PD\�DOVR�EH�PRGLILHG
DIWHU�WKH�V\VWHP�KDV�EHFRPH�RSHUDWLRQDO��([DPSOHV�RI�WKHVH�DUH�SULRULW\�DQG
PHPRU\�XVH�

primary service management

primary protocol management

architectural phase

Implementation phase

)LJXUH�������,PSOHPHQWDWLRQ�RI�VHUYLFH�PDQDJHPHQW�IXQFWLRQV
��



,QGHQWLILFDWLRQ�	�FODVVLILFDWLRQ�RI�PDQDJHPHQW
������*HQHUDO�FKDUDFWHULVWLFV

$�SULPDU\�SURWRFRO�PD\�EH�UHDOL]HG�E\�GLIIHUHQW�PDQXIDFWXUHUV�LQ�GLIIHUHQW
ZD\V��5HDOL]DWLRQV�DUH�WKXV�YHQGRU�VSHFLILF��7KLV�LPSOLHV�WKDW�DOVR�PDQDJH�
PHQW�RI�WKHVH�UHDOL]DWLRQV�ZLOO�EH�YHQGRU�VSHFLILF��$V�D�UHVXOW��VWDQGDUGL]DWLRQ
VKRXOG�EH�UHVWULFWHG�WR�VRPH�FRPPRQ�SDUWV��VXFK�DV�KRZ�WR�VWUXFWXUH�DQG
WUDQVIHU�PDQDJHPHQW�LQIRUPDWLRQ��7KH�GHFLVLRQ�ZKLFK�LWHPV�FDQ�EH�PDQDJHG
�H�J��WKH�FRQWHQWV�RI�WKH�0,%���FDQ�RQO\�EH�WDNHQ�E\�WKH�LQGLYLGXDO�PDQXIDFWXU�
HUV��$JUHHPHQW�XSRQ�VXFK�0,%V�LV�XQOLNHO\��VLQFH�WKH�GLIIHUHQFHV�LQ�WKHVH�0,%V
DOORZ�PDQXIDFWXUHUV�WR�GLVWLQJXLVK�WKHLU�SURGXFWV�DQG�WKXV�REWDLQ�D�KLJKHU
VKDUH�RI�WKH�PDUNHW�

,W�LV�LQWHUHVWLQJ�WR�QRWH�WKDW�WKH�,(7)�KDV�UHFRJQL]HG�WKH�QHHG�WR�GHYHORS�HQWHU�
SULVH�VSHFLILF�0,%V��)RU�WKLV�SXUSRVH��WKH�,(7)�KDV� LQFOXGHG�D�GHGLFDWHG
EUDQFK�LQ�WKH�QDPLQJ�WUHH��$�VSHFLDO�QDPH�IRU�WKLV�IRUP�RI�PDQDJHPHQW�KDV
QRW�EHHQ�GHILQHG�E\�WKH�,(7)��KRZHYHU�

������'HILQLWLRQ�RI�HOHPHQW�PDQDJHPHQW

7R�GLVWLQJXLVK�WKH�PDQDJHPHQW�IXQFWLRQV�WKDW�FDQ�EH�LGHQWLILHG�GXULQJ�WKH
UHDOL]DWLRQ�SKDVH�IURP�RWKHU�PDQDJHPHQW�IXQFWLRQV��WKH�WHUP�¶HOHPHQW�PDQ�
DJHPHQW·�ZLOO�EH�XVHG�

Definition:�(OHPHQW�PDQDJHPHQW�LV�WKDW�SDUW�RI�PDQDJHPHQW�WKDW�LV�UHVSRQ�
VLEOH�IRU�WKH�SURSHU�RSHUDWLRQ�RI�WKH�UHDOL]DWLRQ�FRPSRQHQWV�WKDW�DUH�XVHG
ZLWKLQ� LQGLYLGXDO� QHWZRUN� V\VWHPV�� (OHPHQW�PDQDJHPHQW� IXQFWLRQV� LQ�
FOXGH� WKH� LQLWLDOL]DWLRQ�� REVHUYDWLRQ� DQG�PRGLILFDWLRQ� RI� WKHVH� SK\VLFDO
FRPSRQHQWV�

7KH�FRQFHSW�RI�HOHPHQW�PDQDJHPHQW�KDV�DOVR�EHHQ�GHILQHG�E\�701��WKH�,62
DQG�,QWHUQHW�PDQDJHPHQW�DUFKLWHFWXUHV�GLG�QRW�GHILQH�WKLV�FRQFHSW��,Q�701�
WKH�FRQFHSW�LV�FDOOHG��¶QHWZRUN�HOHPHQW�PDQDJHPHQW·�

������5HODWLRQ�ZLWK�SURWRFRO�PDQDJHPHQW

$QDORJRXV�WR�VHUYLFH�DQG�SURWRFRO�PDQDJHPHQW��WKHUH�QHHG�QRW�QHFHVVDULO\�EH
D�RQH�WR�RQH�UHODWLRQVKLS�EHWZHHQ�SURWRFRO�DQG�HOHPHQW�PDQDJHPHQW��3ULPDU\
DV�ZHOO�DV�SURWRFRO�PDQDJHPHQW�IXQFWLRQV�PD\�WKHUHIRUH�EH�UHDOL]HG�DV�SUL�
PDU\��EXW�DOVR�DV�HOHPHQW�PDQDJHPHQW�FRPSRQHQWV�

����5HOHYDQFH�IRU�WKH�RSHUDWLRQDO�SKDVH

,Q�WKH�SUHYLRXV�VHFWLRQV��WKUHH�FODVVHV�RI�PDQDJHPHQW�IXQFWLRQV�ZHUH�LGHQWL�
ILHG��VHUYLFH��SURWRFRO�DQG�HOHPHQW�PDQDJHPHQW��(DFK�RI�WKHVH�FODVVHV�UHODWHV
WR�RQH�RI�WKH�WKUHH�VWDJHV�RI�WKH�VWHS�ZLVH�GHVLJQ�SURFHVV��,Q�WKLV�VHFWLRQ�LW�ZLOO
EH�GHPRQVWUDWHG�WKDW�WKH�GLVWLQFWLRQ�EHWZHHQ�VHUYLFH��SURWRFRO�DQG�HOHPHQW
PDQDJHPHQW�PD\�QRW�RQO\�EH�UHOHYDQW�GXULQJ�WKH�GHVLJQ�SKDVH��EXW�WKDW�WKLV
��



&RQVHTXHQFHV�IRU�WKH�RSHUDWLRQDO�SKDVH
GLVWLQFWLRQ�PD\�LQ�VRPH�FDVHV�DOVR�EH�XVHIXO�GXULQJ�WKH�RSHUDWLRQDO�SKDVH��,Q
WKLV�VHFWLRQ�LW�LV�DVVXPHG�WKDW�D�OD\HUHG�DUFKLWHFWXUH�KDV�EHHQ�XVHG�IRU�WKH
GHVLJQ�RI�WKH�QHWZRUN�

7R�H[SODLQ�KRZ�VHUYLFH��SURWRFRO�DQG�HOHPHQW�PDQDJHPHQW�FDQ�EH�DSSOLHG�LQ
WKH�RSHUDWLRQDO�SKDVH��D�VWUXFWXUHG�DSSURDFK�WR�IDXOW�GHWHFWLRQ�ZLOO�EH�SUH�
VHQWHG��,W�VKRXOG�EH�QRWHG�WKDW�WKLV�DSSURDFK�LV�QRW�LQWHQGHG�WR�UHSODFH�WUDGL�
WLRQDO� IDXOW�PDQDJHPHQW� DSSURDFKHV�� EXW� WR�VXSSOHPHQW� WUDGLWLRQDO
DSSURDFKHV���LW�LV�IRU�LQVWDQFH�VWLOO�GHVLUDEOH�WR�PRQLWRU�WKH�RSHUDWLRQ�RI�WKH
FUXFLDO�QHWZRUN�FRPSRQHQWV�RQ�D�UHJXODU�EDVLV��

7KLV�VWUXFWXUHG�DSSURDFK�WR�IDXOW�GHWHFWLRQ�FDQ�EH�LOOXVWUDWHG�DV�IROORZV�

1) 8VH�VHUYLFH�PDQDJHPHQW�WR�ILQG�WKH�SURWRFRO�OD\HU�WKDW�FDXVHV�WKH�SUREOHP�

2) 8VH�SURWRFRO�PDQDJHPHQW� WR� ILQG� WKH� �VXE�V\VWHP�ZLWKLQ� WKDW� OD\HU� WKDW
FDXVHV�WKH�SUREOHP�

3) 8VH�HOHPHQW�PDQDJHPHQW�WR�ILQG�WKH�UHDOL]DWLRQ�FRPSRQHQW�ZLWKLQ�WKDW�V\V�
WHP�WKDW�FDXVHV�WKH�SUREOHP��)LJXUH�������

6WHS����XVH�VHUYLFH�PDQDJHPHQW

$FFRUGLQJ�WR�WKH�VWUXFWXUHG�DSSURDFK��WKH�PDQDJHU�VKRXOG�ILUVW�WUDFH�WKH�SUR�
WRFRO�OD\HU�WKDW�FDXVHV�WKH�SUREOHP��7KLV�FDQ�EH�GRQH�E\�FKHFNLQJ�WKH�EHKDY�
LRXU�RI�HDFK�RI�WKH�XQGHUO\LQJ�VHUYLFH�SURYLGHUV�LQ�VXFFHVVLRQ��6XFK�FKHFNLQJ
FDQ�EH�SHUIRUPHG�ZLWKRXW�NQRZOHGJH�RI�WKH�SURYLGHU·V�LQWHUQDO�VWUXFWXUH��LW�FDQ
WKHUHIRUH�EH�EDVHG�XSRQ�VHUYLFH�PDQDJHPHQW��,I�WKH�RXWFRPH�RI�WKH�FKHFN
VKRZV�WKDW�WKH�SURYLGHU�SHUIRUPV�ZHOO��WKH�SUREOHP�PXVW�EH�FDXVHG�E\�D
KLJKHU�OD\HU�SURWRFRO�

7KH�SURYLGHU�WKDW�LV�FKHFNHG�ILUVW��VHH�QRWH�EHORZ���PD\�EH�WKH�RQH�WKDW�LV
ORFDWHG�LPPHGLDWHO\�EHORZ�WKH�XVHU·V�DSSOLFDWLRQ��7KH�RXWFRPH�RI�WKLV�FKHFN
PD\�EH�

�� 6HYHUDO�RWKHU� IDXOW�PDQDJHPHQW�DSSURDFKHV�KDYH�EHHQ�GHVFULEHG� LQ� OLWHUDWXUH� �H�J�� >��@�
>��@��>��@��>��@�DQG�>��@��

use service management to find the
protocol layer that causes the problems

use protocol management to find the
(sub)system that causes the problems

use element management to find the components
within that system that cause the problems

)LJXUH�������6WUXFWXUHG�DSSURDFK�WR�IDXOW�PDQDJHPHQW

step 1

step 2

step 3
��



,QGHQWLILFDWLRQ�	�FODVVLILFDWLRQ�RI�PDQDJHPHQW
� 7KH�SURYLGHU�SHUIRUPV�ZHOO��/RZHU�OHYHO�VHUYLFH�SURYLGHUV�QHHG�WKHUHIRUH�QRW
EH�LQYHVWLJDWHG�DQG�WKH�SUREOHP�PXVW�EH�FDXVHG�E\�WKH�SURWRFRO�OD\HU�LPPH�
GLDWHO\�DERYH�WKLV�SURYLGHU��6WHS���FDQ�EH�FORVHG�

� 7KH�SURYLGHU�GRHV�QRW�SHUIRUP�ZHOO��7KH�SUREOHP�LV�WKXV�ORFDWHG�ZLWKLQ�WKLV
VHUYLFH�SURYLGHU��6WHS���UHSHDWV��EXW�WKLV�WLPH�WKH�QH[W�ORZHU�VHUYLFH�SURYLGHU
ZLOO�EH�FKHFNHG�

)LJXUH������VKRZV�WKH�VXFFHVVLYH�FKHFNLQJ�RI�XQGHUO\LQJ�VHUYLFH�SURYLGHUV�
7KH�ORRS�VWRSV�DIWHU�D�VHUYLFH�SURYLGHU�LV�IRXQG�WKDW�SHUIRUPV�ZHOO��7KH�SURWRFRO
WKDW�XVHV�WKLV�XQGHUO\LQJ�SURYLGHU�PXVW�EH�WKH�RQH�WKDW�FDXVHG�WKH�SUREOHP
DQG�ZLOO�EH�LQYHVWLJDWHG�LQ�VWHS���

1RWH��VWHS���VWDUWV�ZLWK�WKH�VHUYLFH�SURYLGHU�LPPHGLDWHO\�EHORZ�WKH�XVHU·V
DSSOLFDWLRQ��DQG�QRW�WKH�ORZHVW�VHUYLFH�SURYLGHU��7KLV�FDQ�EH�XQGHUVWRRG�E\
UHDOL]LQJ�WKDW�DGGLWLRQDO�NQRZOHGJH�PD\�EH�UHTXLUHG�WR�GHWHUPLQH�WKH�ORZHVW
�H�J��SK\VLFDO�DQG�GDWD�OLQN��VHUYLFH�SURYLGHUV�WKDW�DUH�XVHG�E\�WKH�DSSOLFDWLRQ�
2EWDLQLQJ�WKLV�NQRZOHGJH�PD\�QRW�EH�HDV\��VLQFH�LW�UHTXLUHV�LQVLJKW�LQ�WKH�QHW�
ZRUN·V�WRSRORJ\�DQG�DQ�XQGHUVWDQGLQJ�RI�WKH�DOJRULWKP�WKDW�LV�XVHG�WR�IRUZDUG
XVHU�GDWD��7KH�DSSURDFK�WKDW�UHTXLUHV�WKH�OHDVW�DPRXQW�RI�NQRZOHGJH�LV�WKHUH�
IRUH�WKH�RQH�WKDW�VWDUW�IURP�WKH�KLJKHVW�OHYHO�VHUYLFH�SURYLGHU��WKXV�WKH�RQH
ORFDWHG�LPPHGLDWHO\�EHORZ�WKH�DSSOLFDWLRQ�

6WHS����XVH�SURWRFRO�PDQDJHPHQW

$IWHU�WKH�SURWRFRO�OD\HU�WKDW�FDXVHV�WKH�SUREOHP�KDV�EHHQ�GHWHUPLQHG��WKH�VSH�
FLILF�HQWLW\�WKDW�FDXVHV�WKH�SUREOHP�VKRXOG�EH�GHWHUPLQHG��,Q�FDVH�WKH�SURWRFRO
LV�D�SRLQW�WR�SRLQW�SURWRFRO��RQO\�WZR�HQWLWLHV�PXVW�EH�FKHFNHG��,Q�FDVH�RI�D�QHW�
ZRUN�OD\HU�SURWRFRO��DOO�HQWLWLHV�EHWZHHQ�VRXUFH�DQG�GHVWLQDWLRQ�PXVW�EH
FKHFNHG��7R�ILQG�WKHVH�HQWLWLHV��LW�PD\�EH�QHFHVVDU\�WR�FRQVXOW�WKH�IRUZDUGLQJ
WDEOHV�RU�XVH�SRVVLEOH�¶URXWH�UHFRUGLQJ·�IXQFWLRQV�

6WHS����XVH�HOHPHQW�PDQDJHPHQW

$IWHU�WKH�HQWLW\�KDV�EHHQ�IRXQG�WKDW�FDXVHV�WKH�SUREOHP��WKH�FRPSRQHQWV�WKDW
UHDOL]H�WKLV�HQWLW\�PXVW�EH�FKHFNHG��7R�SHUIRUP�VXFK�FKHFN��NQRZOHGJH�RI�WKH
VSHFLILF�UHDOL]DWLRQ�PXVW�EH�DYDLODEOH�

select highest level
service provider

check behaviour
of service provider

behaviour OK?

select next lower
service provider

yesno
step 2

step 1

)LJXUH�������)LQG�SURWRFRO�OD\HU�WKDW�FDXVHV�SUREOHPV
��



&RQFOXVLRQV
([DPSOH

&RQVLGHU�WKH�FDVH�RI�DQ�H�PDLO�SUREOHP��)LJXUH������VKRZV�WKH�VXFFHVVLYH
VWHSV�WKDW�FDQ�EH�SHUIRUPHG�E\�WKH�PDQDJHU�WR�VROYH�VXFK�SUREOHP��7KH�ILJXUH
DVVXPHV�WKDW�WKH�SUREOHP�LV�FDXVHG�E\�D�PDOIXQFWLRQLQJ�FRPSRQHQW�ZLWKLQ
RQH�RI�WKH�QHWZRUN�URXWHUV�

26,�DQG�,QWHUQHW�PDQDJHPHQW�GR�QRW�UHFRJQL]H�WKH�LGHD�RI�VHUYLFH�PDQDJH�
PHQW��$V�D�FRQVHTXHQFH��WKHVH�DSSURDFKHV�GR�QRW�VXSSRUW�VWHS���RI�RXU�VWUXF�
WXUHG�DSSURDFK��,QVWHDG��WKH�FXUUHQW�26,�DQG�,QWHUQHW�0,%V�FRQIURQW�PDQDJ�
HUV�LPPHGLDWHO\�ZLWK�DOO�GHWDLOV�RI�WKH�SURWRFROV��VHH�DOVR�6XEVHFWLRQ���������

����&RQFOXVLRQV

7KLV�FKDSWHU�VKRZHG�WKDW�PDQDJHPHQW�SUREOHPV�FRXOG�EH�LGHQWLILHG�ZLWKLQ�DOO
VWDJHV�RI�WKH�VWHS�ZLVH�GHVLJQ�SURFHVV��7KLV�FRQFOXVLRQ�LV�LQWHUHVWLQJ��VLQFH�WKH
LGHD�WR�GHILQH�PDQDJHPHQW�IXQFWLRQV�DW�VHUYLFH�OHYHO�KDV�QRW�EHHQ�UHFRJQL]HG
E\�WKH�26,�DQG�,QWHUQHW�PDQDJHPHQW�JURXSV��

,Q�WKLV�FKDSWHU��WKUHH�FODVVHV�RI�PDQDJHPHQW�IXQFWLRQV�ZHUH�LGHQWLILHG��VHUY�
LFH��SURWRFRO�DQG�HOHPHQW�PDQDJHPHQW��7KH�GLVWLQFWLRQ�EHWZHHQ�WKHVH�FODVVHV
DOORZHG�XV�WR�LPSURYH�RXU�XQGHUVWDQGLQJ�RI��)LJXUH�������

notification of e-mail problems
between two users

check underlying
transport service provider

check underlying
network service provider

determine and check underlying
data link service providers

determine and check relevant
network layer entities

determine and check
components that realize

this entity

correct error

provider causes problem

provider causes problem

providers are OK:
network layer causes problems

malfunctioning router determined

malfunctioning component determined

Step 1

Step 2

Step 3

)LJXUH�������([DPSOH�RI�IDXOW�PDQDJHPHQW
��



,QGHQWLILFDWLRQ�	�FODVVLILFDWLRQ�RI�PDQDJHPHQW
� :KLFK�PDQDJHPHQW�LVVXHV�DULVH�DW�ZKLFK�VWDJH�RI�WKH�GHVLJQ�
� :KLFK� PDQDJHPHQW� LVVXHV� DUH� YLVLEOH� WR� WKH� QHWZRUN� XVHUV�� DQG� ZKLFK
LVVXHV�UHTXLUH�NQRZOHGJH�RI�WKH�SURYLGHU·V�LQWHUQDO�VWUXFWXUH�

� :KLFK�PDQDJHPHQW�LVVXHV�DUH�YHQGRU�VSHFLILF�
� :KLFK�PDQDJHPHQW�LVVXHV�PD\��DQG�ZKLFK�PDQDJHPHQW�LVVXHV�PD\�QRW�EH
VWDQGDUGL]HG�

design step visible to user vendor specific standardization

service architecture yes no yes

protocol implementation no no yes

element realization no yes no

)LJXUH�������'LIIHUHQFHV�EHWZHHQ�VHUYLFH��SURWRFRO�DQG�HOHPHQW�PDQDJHPHQW
��



&RQFOXVLRQV
��



'HVLJQ�RI�PDQDJHPHQW�IXQFWLRQV

��

���'HVLJQ�RI�PDQDJHPHQW�IXQFWLRQV
��� &\FOLF�GHVLJQ

��� 'HYHORSPHQW�RI�HOHPHQW�PDQDJHPHQW

��� 'HYHORSPHQW�RI�SURWRFRO�PDQDJHPHQW
([DPSOH
)HHGEDFN�IURP�SUHYLRXV�UHDOL]DWLRQ�H[HUFLVHV

��� 'HYHORSPHQW�RI�VHUYLFH�PDQDJHPHQW

��� 0HWD�PDQDJHPHQW

��� &\FOLF�GHVLJQ�YHUVXV�OLIH�F\FOH
����� )URP�H[SOLFLW�WR�LPSOLFLW�PDQDJHPHQW

0DQDJHPHQW�SODWIRUP
����� )URP�FHQWUDOL]HG�WR�GLVWULEXWHG�PDQDJHPHQW

��� &RQFOXVLRQV



'HVLJQ�RI�PDQDJHPHQW�IXQFWLRQV
��'HVLJQ�RI�PDQDJHPHQW�IXQFWLRQV

7KLV�FKDSWHU�GLVFXVVHV�WKH�GHVLJQ�RI�PDQDJHPHQW�IXQFWLRQV��7KH�REMHFWLYH�RI
WKLV�GLVFXVVLRQ�LV�WR�VKRZ�WKDW�PDQDJHPHQW�IXQFWLRQV�FDQ�EH�GHYHORSHG
WRJHWKHU�ZLWK�SULPDU\�IXQFWLRQV�DV�SDUW�RI�WKH�VDPH�GHVLJQ�SURFHVV��)RU�WKLV
SXUSRVH�LW�LV�DVVXPHG�WKDW�WKH�GHVLJQ�LV�SHUIRUPHG�LQ�D�F\FOLF�IDVKLRQ��ZKLFK
LPSOLHV�WKDW�D�¶F\FOLF�GHVLJQ�PRGHO·�FDQ�EH�DSSOLHG�

7KH�VWUXFWXUH�RI�WKLV�FKDSWHU�LV�DV�IROORZV��6HFWLRQ�����JLYHV�D�VKRUW�LQWURGXF�
WLRQ�WR�WKH�F\FOLF�GHVLJQ�PRGHO��6HFWLRQ�����WKURXJK�6HFWLRQ�����DSSO\�WKLV
PRGHO�WR�H[SODLQ�ZKHQ�VHUYLFH��SURWRFRO�DQG�HOHPHQW�PDQDJHPHQW�IXQFWLRQV
VKRXOG�EH�HODERUDWHG�GXULQJ�VXFK�GHVLJQ��6LQFH�WKH�GHVLJQ�RI�HOHPHQW�PDQDJH�
PHQW�IXQFWLRQV�LV�WKH�HDVLHVW�WR�H[SODLQ��LW�ZLOO�EH�GLVFXVVHG�ILUVW��6HUYLFH�PDQ�
DJHPHQW�ZLOO�EH�GLVFXVVHG�ODVW�

,Q�6HFWLRQ�����WKH�FDVH�LV�WUHDWHG�WKDW�GXULQJ�WKH�GHYHORSPHQW�RI�PDQDJHPHQW
IXQFWLRQV�DGGLWLRQDO�PDQDJHPHQW�SUREOHPV�PD\�DSSHDU��7R�UHVROYH�WKHVH
SUREOHPV�LW�PD\�EH�QHFHVVDU\�WR�LQWURGXFH�DGGLWLRQDO�PDQDJHPHQW�IXQFWLRQV
WKDW�PDQDJH�WKH�LQLWLDO�PDQDJHPHQW�IXQFWLRQV�

6HFWLRQ�����LOOXVWUDWHV�WKDW�LW�PD\�QRW�DOZD\V�EH�SRVVLEOH�WR�FRPSOHWH�WKH�GHI�
LQLWLRQ�RI�DOO�PDQDJHPHQW�IXQFWLRQV�GXULQJ�WKH�GHVLJQ�SKDVH��,Q�VHYHUDO�FDVHV
LW�PD\�EH�SRVVLEOH��KRZHYHU��WR�UHFRQVLGHU�WKH�XQUHVROYHG�PDQDJHPHQW�SURE�
OHPV�DV�SDUW�RI�WKH�GHVLJQ�RI�IXWXUH�JHQHUDWLRQV�RI�QHWZRUN�V\VWHPV��7R�LQFOXGH
WKH�GHVLJQ�RI�WKHVH�PDQDJHPHQW�IXQFWLRQV��WKH�F\FOLF�GHVLJQ�PRGHO�ZLOO�EH
H[WHQGHG�WR�LQFRUSRUDWH�WKH�GHYHORSPHQW�RI�VXFK�IXWXUH�JHQHUDWLRQV��,Q�IDFW�
WKH�PRGHO�WKDW�HPHUJHV�PD\�EH�FRQVLGHUHG�DV�D�FRPELQDWLRQ�RI�WKH�OLIH�F\FOH
PRGHO�DQG�WKH�F\FOLF�GHVLJQ�PRGHO�

6HFWLRQ�����SURYLGHV�WKH�FRQFOXVLRQV�

����&\FOLF�GHVLJQ

7R�SURYLGH�D�FRPPRQ�EDVLV�IRU�WKH�UHPDLQGHU�RI�WKLV�FKDSWHU��D�VKRUW�LQWURGXF�
WLRQ�WR�WKH�F\FOLF�GHVLJQ�PRGHO�ZLOO�EH�JLYHQ��)XUWKHU�LQIRUPDWLRQ�RQ�WKLV�PRGHO
FDQ�EH�IRXQG�LQ�OLWHUDWXUH�>�@>�@>��@>���@�

7KH�LGHD�RI�F\FOLF�GHVLJQ�LV�WR�GLVWULEXWH�GHVLJQ�SUREOHPV�RYHU�D�VHTXHQFH�RI
GHVLJQ�F\FOHV��DOORZLQJ�WR�H[SORLW�GHVLJQ�H[SHULHQFH�REWDLQHG�LQ�SUHYLRXV�F\FOHV
ZKLOH�SHUIRUPLQJ�WKH�QH[W�

)LJXUH�����VKRZV�DQ�H[DPSOH�RI�D�F\FOLF�GHVLJQ�SURFHVV��,Q�WKLV�H[DPSOH��WKUHH
GHVLJQ�F\FOHV�DUH�SHUIRUPHG�LQ�VHTXHQFH��'XULQJ�WKH�ILUVW�GHVLJQ�F\FOH�RQO\�D
VXEVHW�RI�WKH�XVHU�UHTXLUHPHQWV�ZLOO�EH�FRQVLGHUHG��'XULQJ�WKH�VHFRQG�GHVLJQ
F\FOH�DGGLWLRQDO�UHTXLUHPHQWV�ZLOO�EH�FRQVLGHUHG��DQG�GXULQJ�WKH�ODVW�GHVLJQ
F\FOH�DOO�UHTXLUHPHQWV�ZLOO�EH�WDNHQ�LQWR�DFFRXQW��7KH�H[SHULHQFH�WKDW�LV
��



'HVLJQ�RI�PDQDJHPHQW�IXQFWLRQV
REWDLQHG�LQ�HDFK�RI�WKHVH�F\FOHV��LV�XVHG�DV�LQSXW�WR�WKH�VXEVHTXHQW�F\FOHV��,Q
WKLV�H[DPSOH��HDFK�F\FOH�FRPSULVHV�DOO�SKDVHV�RI�WKH�VWHS�ZLVH�GHVLJQ�SURFHVV�
DUFKLWHFWXUDO��LPSOHPHQWDWLRQ�DQG�UHDOL]DWLRQ�SKDVH��7KH�UHDOL]DWLRQ�WKDW�VDW�
LVILHV�DOO�XVHU�UHTXLUHPHQWV��ZLOO�RQO\�EH�DYDLODEOH�DIWHU�WKH�ODVW�GHVLJQ�F\FOH�LV
FRPSOHWHG��WKH�HDUOLHU�GHVLJQ�F\FOHV�GLG�QRW�FRYHU�DOO�XVHU�UHTXLUHPHQWV�DQG
SURGXFHG�ZKDW�PD\�EH�FDOOHG�¶SURWRW\SHV·�

$�JRRG�VWUDWHJ\�LQ�F\FOLF�GHVLJQ�LV�WR�VWDUW�ZLWK�WKRVH�UHTXLUHPHQWV�WKDW�DUH
H[SHFWHG�WR�KDYH�WKH�VWURQJHVW�LPSDFW�RQ�WKH�V\VWHP·V�VWUXFWXUH��6XFK�VWUDWHJ\
HQVXUHV�WKDW�PRVW�RI�ZKDW�KDV�EHHQ�DFKLHYHG�LQ�WKH�ILUVW�F\FOH�V���FDQ�EH�UHXVHG
LQ�ODWHU�F\FOHV��8VXDOO\�WKLV�PHDQV�WKDW�WKH�GHVLJQHU�VKRXOG�VWDUW�ZLWK�WKH
GHYHORSPHQW�RI�SULPDU\��L�H��GDWD�WUDQVIHU�IXQFWLRQV��GHYHORSPHQW�RI�PDQDJH�
PHQW�IXQFWLRQV�VKRXOG�EH�SRVWSRQHG�XQWLO�ODWHU�F\FOHV�

Example: ,Q�WKH�ILUVW�F\FOH�WKH�GHVLJQHU�HODERUDWHV�KRZ�WR�H[FKDQJH
GDWD�EHWZHHQ�V\VWHPV��7R�UHGXFH�WKH�FRPSOH[LW\�RI�WKLV�F\FOH��WKH�GH�
VLJQHU�QHJOHFWV�IRU�LQVWDQFH�4R6�UHTXLUHPHQWV��$IWHU�FRPSOHWLRQ�RI
WKH�ILUVW�SURWRW\SH��WKH�GHVLJQHU�GHWHFWV�WKDW�WKH�SURWRW\SH�LV�XQDEOH
WR�GHOLYHU�DOO�GDWD��GDWD�VRPHWLPHV�JHW�ORVW��,Q�WKH�QH[W�F\FOH�WKH�GH�
VLJQHU� WKHUHIRUH�DGGV�UHWUDQVPLVVLRQ� IXQFWLRQV��$OWKRXJK� WKH�QHZ
SURWRW\SH�EHKDYHV�EHWWHU��VRPH�GDWD�VWLOO�JHW�ORVW��7KH�GHVLJQHU�WKHUH�
IRUH�DGGV�LQ�VXEVHTXHQW�F\FOHV�IDXOW�PDQDJHPHQW�IXQFWLRQV��ZKLFK
VKRXOG�EH�XVHG�WR�GHWHFW�DQG�SRVVLEO\�FRUUHFW�SHUVLVWHQW�IDXOWV�

$W�ILUVW�JODQFH��F\FOLF�GHVLJQ�ORRNV�LQHIILFLHQW�ZLWK�UHVSHFW�WR�GHVLJQ�WLPH�DQG
PDQSRZHU��7ZR�UHPDUNV�VKRXOG�WKHUHIRUH�EH�PDGH�

� ,W�LV�QRW�QHFHVVDU\�WR�FRQVLGHU�DOO�WKUHH�SKDVHV�RI�WKH�VWHS�ZLVH�GHVLJQ�SURF�
HVV�GXULQJ�HDFK�GHVLJQ�F\FOH��7KLV�LV�SDUWLFXODUO\�WUXH�IRU�WKH�ILUVW�F\FOH�V���LQ
ZKLFK�WKH�GHVLJQHU�ZLOO�SULPDULO\�EH�LQWHUHVWHG�LQ�JHWWLQJ�URXJK�LQVLJKW�LQ�WKH

)LJXUH������&\FOLF�GHVLJQ

Revised prototype

Revised Service

User Requirements

Revised protocol

Complete realization

Final Service

Final protocol

First prototype

Initial Service

Initial protocol

subset 1 all
subset 1 + 2
��



'HYHORSPHQW�RI�HOHPHQW�PDQDJHPHQW
V\VWHP·V�VWUXFWXUH��5HDOL]DWLRQ�SKDVHV�FRVW�D�ORW�RI�WLPH��EXW�GR�QRW�FRQWULE�
XWH�YHU\�PXFK�WR�WKLV�LQVLJKW��,W�PD\�WKHUHIRUH�EH�D�JRRG�LGHD�WR�VNLS�VRPH
RI�WKHVH�UHDOL]DWLRQ�SKDVHV�

� &\FOLF�GHVLJQ�DOORZV�VHYHUDO�GHVLJQ�JURXSV�WR�SURFHHG�LQ�SDUDOOHO��7KH�IROORZ�
LQJ�VFHQDULR�LV�IRU�LQVWDQFH�FRQFHLYDEOH��)LJXUH�������$Q�DUFKLWHFWXUDO�JURXS
GHYHORSV�WKH�LQLWLDO�VHUYLFH�GHILQLWLRQ��$IWHU�LWV�FRPSOHWLRQ��DQ�LPSOHPHQWD�
WLRQ�JURXS�XVHV�WKLV�GHILQLWLRQ�WR�GHYHORS�WKH�LQLWLDO�SURWRFRO�GHILQLWLRQ��,Q�WKH
PHDQ�WLPH�WKH�DUFKLWHFWXUDO�JURXS�VWDUWV�WR�GHYHORS�D�UHYLVHG�VHUYLFH��$IWHU
FRPSOHWLRQ�RI�WKH�LQLWLDO�SURWRFRO��D�UHDOL]DWLRQ�JURXS�XVHV�WKLV�GHILQLWLRQ�WR
GHYHORS�WKH�ILUVW�SURWRW\SH��,Q�WKH�PHDQ�WLPH��WKH�LPSOHPHQWDWLRQ�JURXS�FRQ�
WLQXHV�DQG�GHYHORSV�D�UHYLVHG�SURWRFRO��7KH�H[SHULHQFH�REWDLQHG�LQ�WKH�ILUVW
LPSOHPHQWDWLRQ�F\FOH�ZLOO�DOVR�EH�XVHG�E\� WKH�DUFKLWHFWXUDO�JURXS� IRU� WKH
GHYHORSPHQW� RI� D�EHWWHU� VHUYLFH�� HWF�� 7KH�ESPRIT/PANGLOSS� SURMHFW� DSSOLHG
WKLV�DSSURDFK�HIIHFWLYHO\�DQG�REWDLQHG�JRRG�UHVXOWV�ZLWK�LW�>�@�

����'HYHORSPHQW�RI�HOHPHQW�PDQDJHPHQW

$V�H[SODLQHG�LQ�6HFWLRQ������WKH�QHHG�IRU�HOHPHQW�PDQDJHPHQW�IXQFWLRQV
DSSHDUV�GXULQJ�WKH�ODVW�SKDVH�RI�WKH�VWHS�ZLVH�GHVLJQ�SURFHVV��WKH�UHDOL]DWLRQ
SKDVH��,Q�WKLV�VHFWLRQ�WKLV�SKDVH�ZLOO�EH�GLVFXVVHG�VHSDUDWH�IURP�WKH�DUFKLWHF�
WXUDO�DQG�LPSOHPHQWDWLRQ�SKDVH��7KH�VWDUWLQJ�SRLQW�IRU�WKLV�SKDVH�LV�WKH�SUR�
WRFRO�VSHFLILFDWLRQ��,Q�WKLV�VHFWLRQ�LW�LV�DVVXPHG�WKDW�WKH�F\FOLF�GHVLJQ�PRGHO
ZLOO�EH�DSSOLHG�WR�WUDQVIRUP�WKLV�SURWRFRO�VSHFLILFDWLRQ�LQWR�D�UHDOL]DWLRQ�

&RQVLGHU�WKH�H[DPSOH�RI�D�SURWRFRO�VSHFLILFDWLRQ�WKDW�LQFOXGHV�IORZ�FRQWURO�DQG
UHWUDQVPLVVLRQ�IXQFWLRQV��$VVXPH�WKH�SURWRFRO�VKRXOG�EH�UHDOL]HG�LQ�VRIWZDUH�
'XULQJ�WKH�ILUVW�F\FOH��WKH�GHVLJQHU·V�PDLQ�SUREOHP�LV�WR�ILQG�D�JRRG�UHDOL]DWLRQ
VWUXFWXUH��)RU�WKLV�SXUSRVH��WKH�GHVLJQHU�FRQVLGHUV�WKH�PRVW�LPSRUWDQW�SURWR�
FRO�IXQFWLRQV�ILUVW��LQ�WKLV�H[DPSOH�WKH�IORZ�FRQWURO�DQG�UHWUDQVPLVVLRQ�IXQF�
WLRQV��)LJXUH�������$OWKRXJK�EXIIHUV�ZLOO�EH�QHHGHG�IRU�ERWK�IXQFWLRQV��WKH

time = 1
Initial service

time = 2
Initial protocol

time = 3
first prototype

)LJXUH������3DUDOOHO�DFWLYLWLHV�LQ�F\FOLF�GHVLJQ

time = 2
Revised service

time = 3
Revised protocol

time = 3
Better service
��



'HVLJQ�RI�PDQDJHPHQW�IXQFWLRQV
GHVLJQHU�QHHG�QRW�ZRUU\�GXULQJ�WKLV�ILUVW�F\FOH�DERXW�WKH�DPRXQW�RI�PHPRU\
QHHGHG�IRU�WKHVH�EXIIHUV��-XVW�WR�EH�VXUH��WKH�GHVLJQHU�PD\�GHFLGH�WR�DOORFDWH
D�ODUJH�DPRXQW�RI�PHPRU\�

$IWHU�FRPSOHWLRQ�RI�WKH�ILUVW�SURWRW\SH��WKH�GHVLJQHU�PD\�GLVFRYHU�WKDW�WKHVH
EXIIHUV�DFFRXQW�IRU�����RI�DOO�PHPRU\�FDSDFLW\��7R�UHGXFH�WKLV�SHUFHQWDJH��WKH
GHVLJQHU�PD\�GHFLGH�WR�DGG�D�IXQFWLRQ�WKDW�DOORZV�D�PDQDJHU�WR�GHWHUPLQH�WKH
UHTXLUHG�DPRXQW�RI�PHPRU\�GXULQJ�WKH�VWDUW�XS��,Q�FDVH�WKH�V\VWHP�LV�H[SHFWHG
WR�KDQGOH�PDQ\�PHVVDJHV��H�J��URXWHUV�DQG�ILOH�VHUYHUV���WKH�PDQDJHU�DOORFDWHV
ODUJH�DPRXQWV�RI�PHPRU\��LQ�RWKHU�FDVHV��H�J��(QG�6\VWHPV��WKH�PDQDJHU�DOOR�
FDWHV�VPDOO�DPRXQWV�RI�PHPRU\�
$V�GLVFXVVHG�LQ�6HFWLRQ������WKLV�IXQFWLRQ�PD\�EH�UHJDUGHG�DV�DQ�HOHPHQW�PDQ�
DJHPHQW�IXQFWLRQ��6XFK�IXQFWLRQ�ZLOO�EH�LGHQWLILHG�GXULQJ�WKH�GHVLJQ�RI�WKH�SUL�
PDU\�IXQFWLRQV�DQG�VKRXOG�EH�HODERUDWHG�GXULQJ�D�QH[W�F\FOH�RI�WKH�GHVLJQ�

$�SUREOHP�ZLWK�WKH�W\SH�RI�HOHPHQW�PDQDJHPHQW�DV�GHVFULEHG�DERYH��LV�WKDW
PHPRU\�DOORFDWLRQ�LV�VWDWLF��WKH�DPRXQW�RI�PHPRU\�DOORFDWHG�GXULQJ�V\VWHP·V
VWDUW�XS�FDQ�QRW�EH�FKDQJHG�DIWHU�WKH�V\VWHP�KDV�EHFRPH�RSHUDWLRQDO��,Q�D
QH[W�F\FOH�WKH�GHVLJQHU�PD\�WKHUHIRUH�GHFLGH�WR�DGG�WKH�SRVVLELOLW\�WR�DOORFDWH
GXULQJ�WKH�RSHUDWLRQDO�SKDVH�PHPRU\�G\QDPLFDOO\��)LJXUH�������7KLV�W\SH�RI
PDQDJHPHQW�ZLOO�EH�SDUWLFXODUO\�XVHIXO�LQ�FRPELQDWLRQ�ZLWK�D�IDFLOLW\�WR�PRQ�
LWRU�WKH�DFWXDO�PHPRU\�XVDJH��6XFK�PDQDJHPHQW�IXQFWLRQ�VKRXOG�WKHUHIRUH�EH
DGGHG�WRR��$V�D�UHVXOW��WKH�HOHPHQW�PDQDJHU�EHFRPHV�DEOH�WR�ILQH�WXQH�PHPRU\
DOORFDWLRQ�EDVHG�RQ�RSHUDWLRQDO�UHTXLUHPHQWV�

$�ILQDO�VWHS�PD\�EH�WR�LQFOXGH�D�SRVVLELOLW\�WR�PRQLWRU�PHPRU\�XVDJH�DQG�DOOR�
FDWH�PHPRU\�IURP�D�UHPRWH�SODFH��)LJXUH�������ZKLFK�LQYROYHV�WKH�GHILQLWLRQ�RI
VSHFLDO�HOHPHQW�PDQDJHPHQW�LQWHUDFWLRQV��6LQFH�WKHVH�PDQDJHPHQW�LQWHUDF�
WLRQV�FKDQJH�WKH�H[WHUQDO�EHKDYLRXU�RI�WKH�YDULRXV�V\VWHPV��WKH�LQLWLDO�SURWRFRO
LV�WKXV�H[WHQGHG�

7KH�H[DPSOH�LQ�WKLV�VHFWLRQ�VKRZHG�WKDW�HOHPHQW�PDQDJHPHQW�IXQFWLRQV�FDQ
EH�LGHQWLILHG�GXULQJ�WKH�ILUVW�GHVLJQ�F\FOH�V��DV�SDUW�RI�WKH�UHDOL]DWLRQ�SURFHVV
RI�WKH�SULPDU\�IXQFWLRQV��DQG�FDQ�EH�HODERUDWHG�GXULQJ�WKH�VXEVHTXHQW�GHVLJQ

)LJXUH������'HYHORSPHQW�RI�HOHPHQW�PDQDJHPHQW

protocol specification
• flow control

• retransmission
• remote control

•flow control
•retransmission

initialize
memory
during
start up

adjust memory
during

operational
phase

remote
memory

allocation

protocol specification
• flow control

• retransmission

first cycle second cycle third cycle fourth cycle
��



'HYHORSPHQW�RI�SURWRFRO�PDQDJHPHQW
F\FOHV��)LJXUH�������7R�DOORZ�WKH�LQLWLDWLRQ�RI�HOHPHQW�PDQDJHPHQW�IXQFWLRQV
IURP�D�UHPRWH�SODFH��LW�PD\�EH�QHFHVVDU\�WR�H[WHQG�WKH�LQLWLDO�SURWRFRO�VSHFLIL�
FDWLRQ��7KLV�LPSOLHV�WKDW�WKH�LQWURGXFWLRQ�RI�HOHPHQW�PDQDJHPHQW�IXQFWLRQV
FDQ�KDYH�UHSHUFXVVLRQV�IRU�ODWHU�LPSOHPHQWDWLRQ�F\FOHV��7KH�QHHG�WR�LQWURGXFH
HOHPHQW�PDQDJHPHQW�IXQFWLRQV�FDQ�XVXDOO\�QRW�EH�GHGXFHG�IURP�WKH�VHUYLFH
GHILQLWLRQ��LW�ZLOO�WKHUHIRUH�QRW�EH�SRVVLEOH�WR�DGGUHVV�HOHPHQW�PDQDJHPHQW
IXQFWLRQV�GXULQJ�WKH�DUFKLWHFWXUDO�SKDVH�

����'HYHORSPHQW�RI�SURWRFRO�PDQDJHPHQW

7KH�TXHVWLRQ�ZKHQ�WR�HODERUDWH�SURWRFRO�PDQDJHPHQW�IXQFWLRQV�ZLOO�EH�GLV�
FXVVHG�QRZ��7KH�VFRSH�RI�WKLV�GLVFXVVLRQ�ZLOO�EH�UHVWULFWHG�WR�WKRVH�PDQDJH�
PHQW�IXQFWLRQV�WKDW�FDQ�EH�FRPSOHWHO\�GHILQHG�EHIRUH�WKH�RSHUDWLRQDO�SKDVH
VWDUWV��SURWRFRO�IXQFWLRQV�HODERUDWHG�DIWHU�WKH�VWDUW�RI�WKH�RSHUDWLRQDO�SKDVH
ZLOO�EH�GLVFXVVHG�LQ�6HFWLRQ�����

3URWRFRO�PDQDJHPHQW�IXQFWLRQV�VKRXOG�EH�HODERUDWHG�GXULQJ�WKH�LPSOHPHQWD�
WLRQ�SKDVH��DQG�QRW�LQ�WKH�DUFKLWHFWXUDO�RU�UHDOL]DWLRQ�SKDVH��7KLV�FDQ�EH
XQGHUVWRRG�DV�IROORZV�
� 7R� GHILQH� SURWRFRO� PDQDJHPHQW� IXQFWLRQV�� NQRZOHGJH� PXVW� EH� DYDLODEOH
DERXW�WKH�SULPDU\�SURWRFRO�IXQFWLRQV�IRU�ZKLFK�WKH�PDQDJHPHQW�IXQFWLRQV
DUH�LQWHQGHG�>���@��6XFK�NQRZOHGJH�DERXW�SURWRFROV�LV�QRW�DYDLODEOH�LQ�WKH
DUFKLWHFWXUDO�SKDVH��ZKLFK�LPSOLHV�WKDW�SURWRFRO�PDQDJHPHQW�IXQFWLRQV�FDQ
QRW�EH�GHILQHG�GXULQJ�WKH�DUFKLWHFWXUDO�SKDVH�

� 7R�SHUIRUP�SURWRFRO�PDQDJHPHQW�IXQFWLRQV��LW�ZLOO�JHQHUDOO\�EH�QHFHVVDU\�WR
H[FKDQJH�PDQDJHPHQW�LQIRUPDWLRQ�EHWZHHQ�SURWRFRO�V\VWHPV��7R�DOORZ�V\V�

)LJXUH������(OHPHQW�PDQDJHPHQW�DQG�F\FOLF�GHVLJQ

first

initial prototype

cycle

protocol
specification

intermediate

better prototype

cycle
final

realization

cycle

realization phase

complete
element

management

no
element

management

limited
element

management
��



'HVLJQ�RI�PDQDJHPHQW�IXQFWLRQV
WHPV�IURP�GLIIHUHQW�YHQGRUV�WR�LQWHURSHUDWH��DOO�LQIRUPDWLRQ�H[FKDQJHV�PXVW
EH�GHILQHG�GXULQJ�WKH�LPSOHPHQWDWLRQ�SKDVH��7KLV�LPSOLHV�WKDW�DOVR�SURWRFRO
PDQDJHPHQW�IXQFWLRQV�VKRXOG�EH�HODERUDWHG�LQ�WKH�LPSOHPHQWDWLRQ�SKDVH�
DQG�QRW�LQ�WKH�UHDOL]DWLRQ�SKDVH��

$�VHQVLEOH�LPSOHPHQWDWLRQ�DSSURDFK�LV�WR�GHWHUPLQH�WKH�PDLQ�VWUXFWXUH�RI�WKH
SURYLGHU�ILUVW��,Q�FDVH�WKH�GHVLJQ�LV�SHUIRUPHG�LQ�D�F\FOLF�IDVKLRQ��WKLV�LPSOLHV
WKDW�WKH�SULPDU\�SURWRFRO�IXQFWLRQV�VKRXOG�EH�GHILQHG�GXULQJ�WKH�LQLWLDO�GHVLJQ
F\FOH�V���:KLOH�HODERUDWLQJ�WKHVH�IXQFWLRQV��SURWRFRO�PDQDJHPHQW�IXQFWLRQV
PD\�EH�LGHQWLILHG��VHH�DOVR�6HFWLRQ�������7R�UHGXFH�WKH�FRPSOH[LW\�RI�WKH�GHVLJQ�
WKH�HODERUDWLRQ�RI�SURWRFRO�PDQDJHPHQW�IXQFWLRQV�PD\�EH�SRVWSRQHG�XQWLO
ODWHU�GHVLJQ�F\FOHV�

7KLV�SURFHVV�LV�VKRZQ�LQ�)LJXUH������,Q�WKLV�ILJXUH�WKH�ILUVW�F\FOH�LV�XVHG�IRU�WKH
GHYHORSPHQW�RI�DQ�LQLWLDO�SURWRFRO�GHILQLWLRQ��ZKLFK�LQFOXGHV�IXQFWLRQV�WKDW�FDQ
GLUHFWO\�EH�GHULYHG�IURP�WKH�VHUYLFH�GHILQLWLRQ��VXFK�DV�WKRVH�WR�H[FKDQJH�XVHU
GDWD���$OWKRXJK�WKH�QHHG�IRU�SURWRFRO�PDQDJHPHQW�IXQFWLRQV�LV�DOUHDG\�DSSDU�
HQW�GXULQJ�WKLV�ILUVW�F\FOH��VXFK�IXQFWLRQV�ZLOO�QRW�EH�HODERUDWHG�GXULQJ�WKLV
ILUVW�F\FOH��,QVWHDG��SURWRFRO�PDQDJHPHQW�IXQFWLRQV�DUH�JUDGXDOO\�DGGHG�ZLWKLQ
WKH�VXEVHTXHQW�GHVLJQ�F\FOHV��7KH�UHVXOW�RI�HDFK�RI�WKHVH�F\FOHV�LV�D�¶ULFKHU·
SURWRFRO��

)LJXUH������3URWRFRO�PDQDJHPHQW�DQG�F\FOLF�GHVLJQ

first

initial protocol

cycle

service
specification

intermediate

better protocol

cycle
final

final protocol

cycle

implementation phase

realization phase realization phase realization phase

no
protocol

management

limited
protocol

management

complete
protocol

management
���



'HYHORSPHQW�RI�SURWRFRO�PDQDJHPHQW
([DPSOH

7KH�GHYHORSPHQW�RI�WKH�26,�FRQQHFWLRQOHVV�QHWZRUN�OD\HU�VWDQGDUGV�SURYLGHV
D�QLFH�H[DPSOH�RI�WKH�F\FOLF�DGGLWLRQ�RI�PDQDJHPHQW�IXQFWLRQV�>��@>��@��
'XULQJ�WKH�ILUVW�F\FOH��)LJXUH������� WKH�&RQQHFWLRQ/HVV�1HWZRUN�3URWRFRO
�&/13��ZDV�GHILQHG��7KLV�&/13�VWDQGDUG�>��@�GHILQHV�3'8�VWUXFWXUHV�DQG
LGHQWLILHV�WKH�IXQFWLRQV�QHHGHG�WR�H[FKDQJH�XVHU�GDWD��([DPSOHV�RI�VXFK�IXQF�
WLRQV�DUH��URXWLQJ���DGGUHVVLQJ��VHJPHQWDWLRQ�DQG�FRQJHVWLRQ�FRQWURO��7KH
&/13�VWDQGDUG�GRHV�QRW�GHILQH�WKH�GHWDLOV�RI�WKHVH�IXQFWLRQV��HODERUDWLRQ�RI
VXFK�GHWDLOV�LV�OHIW�WR�VXEVHTXHQW�F\FOHV�>��@��$IWHU�FRPSOHWLRQ�RI�WKH�VWDQGDUG
DQG�DIWHU�GLIIHUHQW�PDQXIDFWXUHUV�UHDOL]HG�VHYHUDO�SURWRW\SHV��D�VHFRQG�F\FOH
ZDV�VWDUWHG��'XULQJ�WKLV�F\FOH�WKH�SUREOHP�RI�KRZ�WR�H[FKDQJH�URXWLQJ�LQIRU�
PDWLRQ�EHWZHHQ�(QG�6\VWHP��(6��DQG�,QWHUPHGLDWH�6\VWHP��,6��ZDV�UHVROYHG�
7KH�UHVXOW�RI�WKLV�F\FOH�ZDV�WKH�(6�,6�URXWLQJ�VWDQGDUG��,62��������>��@���$
WKLUG�F\FOH�ZDV�VWDUWHG�WR�UHVROYH�WKH�SUREOHP�RI�KRZ�WR�H[FKDQJH�URXWLQJ�LQIRU�
PDWLRQ�EHWZHHQ�,QWHUPHGLDWH�6\VWHPV�ZLWKLQ�D�VLQJOH�URXWLQJ�GRPDLQ��7KLV
UHVXOWHG�LQWR�WKH�GHILQLWLRQ�RI�WKH�,6�,6�LQWUD�GRPDLQ�URXWLQJ�VWDQGDUG��,62
��������>��@���7KH�SUREOHP�KRZ�WR�H[FKDQJH�URXWLQJ�LQIRUPDWLRQ�EHWZHHQ
,QWHUPHGLDWH�6\VWHPV�ZLWKLQ�GLIIHUHQW�URXWLQJ�GRPDLQV�ZDV�DGGUHVVHG�LQ�D
IRXUWK�F\FOH��WKLV�UHVXOWHG�LQ�WKH�GHILQLWLRQ�RI�WKH�,6�,6�LQWHU�GRPDLQ�URXWLQJ
VWDQGDUG��,62���������>��@���,Q�ODWHU�F\FOHV�(6�DGGUHVV�DVVLJQPHQW�DQG�JURXS
DGGUHVV��PXOWLFDVW��H[WHQVLRQV�ZHUH�WDFNOHG�

)HHGEDFN�IURP�SUHYLRXV�UHDOL]DWLRQ�H[HUFLVHV

)LJXUH�����VKRZV�WKDW�H[SHULHQFHV�REWDLQHG�LQ�SUHYLRXV�UHDOL]DWLRQ�H[HUFLVHV
PD\�KDYH�FRQVHTXHQFHV�IRU�VXFFHVVLYH�LPSOHPHQWDWLRQ�F\FOHV��7KLV�OHDGV�WR
WZR�SRVVLEOH�FRQVHTXHQFHV�

�� ,Q�>��@�WKLV�HQULFKPHQW�SURFHVV�LV�FDOOHG�¶KRUL]RQWDO�UHILQHPHQW·��1RWH�WKDW�PDQ\�GR�QRW�FRQ�
VLGHU�WKH�RULJLQDO�SURWRFRO�WR�EH�UHILQHG��EXW�QHZ��PDQDJHPHQW��SURWRFROV�WR�EH�GHILQHG��7KLV
YLHZ�HPHUJHV�LI�WKH�WHUP�¶SURWRFRO·�KDV�EHFRPH�D�E\ZRUG�IRU�¶VWDQGDUG·�

�� 6HH�DOVR�)LJXUH�����RQ�SDJH���
�� 'R�QRW� FRQIXVH� URXWLQJ�DQG� IRUZDUGLQJ��5RXWLQJ� LV� UHVSRQVLEOH� IRU� WKH� LQLWLDOL]DWLRQ�DQG
PDLQWHQDQFH�RI�URXWLQJ�WDEOHV��)RUZDUGLQJ�LV�UHVSRQVLEOH�IRU�WKH�VHOHFWLRQ�RI�RXWJRLQJ�OLQNV
DQG�WKH�DFWXDO�WUDQVPLVVLRQ�RI�SDFNHWV�RYHU�VXFK�OLQNV��$�IRUZDUGLQJ�IXQFWLRQ�XVHV��EXW
GRHV�QRW�PRGLI\�WKH�URXWLQJ�WDEOH�>��@�

All User Requirements

Basic
ES-IS

IS-IS IS-IS ES Groupnetwork
routing

intra-
domain
routing

inter-
domain
routing

address
assignment

address
extensionslayer

protocol

)LJXUH������&\FOLF�GHYHORSPHQW�RI�WKH�26,�QHWZRUN�OD\HU�SURWRFRO
���



'HVLJQ�RI�PDQDJHPHQW�IXQFWLRQV
,Q�WKH�ILUVW�SODFH�LW�LV�SRVVLEOH�WKDW�SUHYLRXV�UHDOL]DWLRQ�H[HUFLVHV�VKRZ�WKDW�FHU�
WDLQ�SDUWV�RI�WKH�SURWRFRO�DUH�GLIILFXOW�WR�UHDOL]H��7KH�LPSOHPHQWRU�FDQ�XVH�WKLV
NQRZOHGJH�DQG�UHGHILQH�WKH�SURWRFRO�SDUWV�LQ�TXHVWLRQ��2I�FRXUVH�WKH�QHZ�SUR�
WRFRO�VKRXOG�VWLOO�EH�D�YDOLG�LPSOHPHQWDWLRQ�RI�WKH�RULJLQDO�VHUYLFH�GHILQLWLRQ�

,Q�WKH�VHFRQG�SODFH�LW�LV�SRVVLEOH�WKDW�SUHYLRXV�UHDOL]DWLRQ�H[HUFLVHV�VKRZ�D
QHHG�IRU�UHPRWH�HOHPHQW�PDQDJHPHQW��$V�GLVFXVVHG�LQ�WKH�SUHYLRXV�VHFWLRQ�RQ
SDJH�����WKLV�PD\�UHVXOW�LQ�WKH�GHILQLWLRQ�RI�DGGLWLRQDO�SURWRFRO�LQWHUDFWLRQV�WR
VXSSRUW�WKH�LQLWLDOL]DWLRQ��REVHUYDWLRQ�DQG�PRGLILFDWLRQ�RI�SDUWLFXODU�UHDOL]D�
WLRQ�FRQVWUXFWV�

����'HYHORSPHQW�RI�VHUYLFH�PDQDJHPHQW

'XULQJ�WKH�VWDUW�RI�WKH�GHVLJQ�WKH�HPSKDVLV�ZLOO�LQ�PDQ\�FDVHV�EH�RQ�XVHU�GDWD
DVSHFWV�DQG�QRW�RQ�PDQDJHPHQW��7KLV�LPSOLHV�WKDW�WKH�ILUVW�TXHVWLRQV�WKH
GHVLJQHU�ZLOO�EH�IDFHG�ZLWK��DUH�TXHVWLRQV�OLNH�
� 6KRXOG�WKH�SURYLGHG�VHUYLFH�EH�FRQQHFWLRQ�RULHQWHG�RU�FRQQHFWLRQOHVV"
� 6KRXOG�WKH�QHWZRUN�VXSSRUW�D�IL[HG�RU�YDULDEOH�GDWD�VL]H"
� 6KRXOG�WKH�QHWZRUN�VXSSRUW�D�IL[HG�RU�YDULDEOH�GHOD\"
,W�LV�OLNHO\�WKDW�WKH�DQVZHUV�WR�WKHVH�TXHVWLRQV�KDYH�D�PDMRU�LPSDFW�XSRQ�WKH
QHWZRUN·V�LQWHUQDO�VWUXFWXUH�

Example: 7R�D�ODUJH�H[WHQW��WKH�FKRLFH�EHWZHHQ�D�FLUFXLW�VZLWFKHG�QHW�
ZRUN� ZLWK� RXW�RI�EDQG� VLJQDOOLQJ� DQG� D� SDFNHW� VZLWFKHG� QHWZRUN
ZLWK� LQEDQG� VLJQDOOLQJ� ZLOO� EH� GHWHUPLQHG� E\� WKH� DQVZHUV� WR� WKH
DERYH�TXHVWLRQV�

,Q�FDVH�WKH�GHVLJQ�LV�SHUIRUPHG�LQ�D�F\FOLF�ZD\��LW�PD\�EH�D�JRRG�DSSURDFK�WR
HODERUDWH�XVHU�GDWD�LVVXHV�GXULQJ�WKH�ILUVW�GHVLJQ�F\FOH�V��DQG�VHUYLFH�PDQDJH�
PHQW�LVVXHV�GXULQJ�ODWHU�F\FOHV��)LJXUH������

7KH�ILUVW�F\FOH�V��ZLOO�EH�XVHG�E\�WKH�GHVLJQHU�WR�WUDQVIRUP�WKH�UHTXLUHPHQWV
FRQFHUQLQJ�WKH�H[FKDQJH�RI�XVHU�GDWD�LQWR�D�VHUYLFH�GHILQLWLRQ��7KLV�GHILQLWLRQ
VSHFLILHV�WKH�VHUYLFH�SULPLWLYHV�WKDW�FDQ�EH�XVHG�WR�H[FKDQJH�XVHU�GDWD��WKH
UHODWLRQVKLS�EHWZHHQ�WKHVH�VHUYLFH�SULPLWLYHV�DQG�WKH�SDUDPHWHUV�WKDW�EHORQJ
WR�WKHVH�SULPLWLYHV��$Q�H[DPSOH�RI�VXFK�VHUYLFH�GHILQLWLRQ�LV�WKH�VWDQGDUG�IRU
WKH�26,�QHWZRUN�VHUYLFH��7KLV�GHILQLWLRQ�GRHV�QRW�\HW�LQFOXGH�VHUYLFH�PDQDJH�
PHQW�LVVXHV��VXFK�DV�KRZ�WR�DVVLJQ�DGGUHVVHV�RU�FORVHG�XVHU�JURXSV��VHH�DOVR
6HFWLRQ�������7KHVH�LVVXHV�DUH�QRW�H[SHFWHG�WR�GHWHUPLQH�WKH�QHWZRUN·V�PDLQ
VWUXFWXUH�DQG�FDQ�WKHUHIRUH�EH�HODERUDWHG�GXULQJ�VXEVHTXHQW�F\FOHV�

)LJXUH�����VKRZV�WKDW�QHZ�GHVLJQ�F\FOHV�GR�QRW�RQO\�FRQVLGHU�VHUYLFH�PDQDJH�
PHQW�LVVXHV�WKDW�FDQ�EH�GHULYHG�IURP�WKH�XVHU�UHTXLUHPHQWV��EXW�DOVR�LVVXHV
WKDW�FDPH�XS�GXULQJ�SUHYLRXV�UHDOL]DWLRQ�DQG�LPSOHPHQWDWLRQ�H[HUFLVHV��)URP
WKLV�IRUP�RI�IHHGEDFN�WKH�GHVLJQHU�IRU�LQVWDQFH�OHDUQV�ZKLFK�V\VWHP�IDLOXUHV
DUH�PRVW�OLNHO\�WR�RFFXU��7KLV�NQRZOHGJH�FDQ�EH�XVHG�LQ�QHZ�GHVLJQ�F\FOHV�WR
���



'HYHORSPHQW�RI�VHUYLFH�PDQDJHPHQW
GHFLGH�ZKLFK�IDXOW�LQIRUPDWLRQ�VKRXOG�EH�SUHVHQWHG�WR�WKH�VHUYLFH�XVHUV�DQG
ZKLFK�IDXOW�PDQDJHPHQW�IXQFWLRQV�VKRXOG�EH�DGGHG�

7KH�VHTXHQFH� LQ�ZKLFK�VHUYLFH�PDQDJHPHQW� LVVXHV�ZLOO�EH�DGGUHVVHG�� LV
GHFLGHG�E\�WKH�GHVLJQHU��7KH�GHVLJQHU�XVXDOO\�VWDUWV�ZLWK�WKRVH�UHTXLUHPHQWV
WKDW�DUH�H[SHFWHG�WR�KDYH�WKH�ODUJHVW�LPSDFW�RQ�WKH�QHWZRUN·V�VWUXFWXUH��,W�PD\
EH�H[SHFWHG�WKDW�VHUYLFH�PDQDJHPHQW�LVVXHV�WKDW�GLUHFWO\�IROORZ�IURP�WKH�XVHU
UHTXLUHPHQWV��VXFK�DV�WKH�DVVLJQPHQW�RI�DGGUHVVHV�DQG�FORVHG�XVHU�JURXSV�
ZLOO�EH�WDFNOHG�EHIRUH�VHUYLFH�PDQDJHPHQW�LVVXHV�WKDW�FDQ�RQO\�EH�LGHQWLILHG
DIWHU�VRPH�LPSOHPHQWDWLRQ�RU�UHDOL]DWLRQ�H[SHULHQFH�KDV�EHHQ�REWDLQHG��VXFK
DV�IDXOW�PDQDJHPHQW��

,Q� UHDO� OLIH�GHVLJQV��VHUYLFH�PDQDJHPHQW� IXQFWLRQV�ZLOO�QRW�DOZD\V�EH
DGGUHVVHG�GXULQJ�WKH�DUFKLWHFWXUDO�SKDVH��,QVWHDG��HODERUDWLRQ�LV�VRPHWLPHV
SRVWSRQHG�XQWLO�WKH�HQG�RI�WKH�UHDOL]DWLRQ�SKDVH��7KLV�PD\�EH�D�EDG�SROLF\��DV
FDQ�GHPRQVWUDWHG�E\�WKH�IROORZLQJ�H[DPSOH�

Example: ,Q�UHDO�OLIH�GHVLJQV��WKH�SUREOHP�RI�6$3�DGGUHVV�DVVLJQPHQW
LV�VRPHWLPHV�WDFNOHG�DV�WDLO�SLHFH�RI�WKH�GHVLJQ��,Q�VXFK�FDVHV��DG�

)LJXUH������6HUYLFH�PDQDJHPHQW�DQG�F\FOLF�GHVLJQ
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���



'HVLJQ�RI�PDQDJHPHQW�IXQFWLRQV
GUHVV�DVVLJQPHQW�IXQFWLRQV�DUH�DGGHG�E\�WKH�YDULRXV�PDQXIDFWXUHUV
MXVW�EHIRUH�WKH�UHDOL]DWLRQ�SKDVH�FRPSOHWHV��$V�D�UHVXOW��DGGUHVV�DV�
VLJQPHQW�ZLOO�EH� V\VWHP�GHSHQGHQW�DQG�PDQDJHPHQW� LQWHUDFWLRQV
EHWZHHQ�V\VWHPV�ZLOO�QRW�EH�GHILQHG��:LWKRXW�VXFK�LQWHUDFWLRQV��WKH
QHWZRUN�FDQ�QRW�FKHFN�IRU�GXSOLFDWHG�DGGUHVVHV��6LQFH�XQLTXHQHVV
RI�6$3�DGGUHVVHV�PXVW�VWLOO�EH�JXDUDQWHHG��WKH�EXUGHQ�LV�SXW�XSRQ
WKH��KXPDQ��PDQDJHU��ZKR�PXVW�WDNH�VSHFLDO�PHDVXUHV�GXULQJ�WKH
RSHUDWLRQDO�SKDVH�
,Q�FDVH�WKH�SUREOHP�RI�DGGUHVV�DVVLJQPHQW�ZRXOG�KDYH�EHHQ�UHVROYHG
GXULQJ�WKH�DUFKLWHFWXUDO�SKDVH��D�VSHFLDO�VHUYLFH�SULPLWLYH�FRXOG�KDYH
EHHQ�GHILQHG�WR�VHW�RU�PRGLI\�6$3�DGGUHVVHV��7KLV�VHUYLFH�SULPLWLYH
FRXOG�EH�GHILQHG�LQ�VXFK�ZD\��WKDW�VXFFHVVIXO�H[HFXWLRQ�ZRXOG�RQO\
EH�SRVVLEOH� LQ�FDVH�WKH�SURSRVHG�DGGUHVV�ZDV�XQLTXH��7R�VXSSRUW
WKLV�SULPLWLYH��WKH�LPSOHPHQWRU�VKRXOG�GHILQH�SURWRFRO�IXQFWLRQV�WKDW
FKHFN�XQLTXHQHVV�RI�WKH�SURSRVHG�DGGUHVV��6LQFH�WKHVH�IXQFWLRQV�DUH
DGGHG�GXULQJ�WKH�GHVLJQ�SKDVH��VSHFLDO�PHDVXUHV�ZLOO�QRW�EH�QHHGHG
GXULQJ�WKH�RSHUDWLRQDO�SKDVH�

����0HWD�PDQDJHPHQW

6HFWLRQ�����WKURXJK�6HFWLRQ�����GLVFXVVHG�WKH�GHYHORSPHQW�RI�PDQDJHPHQW
IXQFWLRQV��,Q�D�QXPEHU�RI�FDVHV�WKH�FRPSOH[LW\�RI�WKHVH�PDQDJHPHQW�IXQFWLRQV
ZLOO�EH�VXFK��WKDW�WKHVH�IXQFWLRQV�WKHPVHOYHV�VKRXOG�DOVR�EH�PDQDJHG��7R
GHQRWH�WKLV�¶PDQDJHPHQW�RI�PDQDJHPHQW·��ZH�LQWURGXFH�WKH�WHUP�¶PHWD�PDQ�
DJHPHQW��:KLFK�PHWD�PDQDJHPHQW�IXQFWLRQV�VKRXOG�EH�DGGHG�FDQ�RQO\�EH
GHWHUPLQHG�GXULQJ�WKH�HODERUDWLRQ�RI�WKH�¶QRUPDO·�PDQDJHPHQW�IXQFWLRQV�
0HWD�PDQDJHPHQW�IXQFWLRQV�PXVW�WKHUHIRUH�EH�HODERUDWHG�LQ�ODWHU�GHVLJQ
F\FOHV�DV�QRUPDO�PDQDJHPHQW�IXQFWLRQV��)LJXUH������

7KH�LGHD�RI�PHWD�PDQDJHPHQW�FDQ�EH�LOOXVWUDWHG�E\�PHDQV�RI�DQ�H[DPSOH��7KH
H[DPSOH�WKDW�LV�WDNHQ��LV�WKH�RQH�RI�7&3�>��@�DQG�6103Y���VHH�6HFWLRQ������

7KH�HOOLSVH�DW�WKH�ERWWRP�RI�)LJXUH�����VKRZV�WKH�SULPDU\�IXQFWLRQV��DV�GHILQHG
E\�WKH�7&3�SURWRFRO��0DQDJHPHQW�RI�WKHVH�IXQFWLRQV�FDQ�EH�DFFRPSOLVKHG�E\

User Requirements

primary
functions

elaboration of
management

elaboration of
meta-management

functions functions

)LJXUH������7KH�DGGLWLRQ�RI�PHWD�PDQDJHPHQW�WR�WKH�GHVLJQ
���



&\FOLF�GHVLJQ�YHUVXV�OLIH�F\FOH
UHDGLQJ�DQG�PRGLI\LQJ�FHUWDLQ�7&3�YDULDEOHV��7KH�YDULDEOHV�WKDW�DUH�DYDLODEOH
WR�PDQDJHPHQW�DUH�GHILQHG�DV�SDUW�RI�D�VHSDUDWH�VWDQGDUG��WKH�0,%�,,�>��@�
0DQDJHUV�PD\�UHDG�DQG�ZULWH�0,%�,,�YDULDEOHV�DFURVV�D�QHWZRUN��7KH�UXOHV
GHVFULELQJ�KRZ�WR�WUDQVIHU�0,%�,,�YDOXHV�DQG�WKH�SROLF\�WKDW�PD\�EH�XVHG�WR
DVVLJQ�WR�GLIIHUHQW�PDQDJHUV�GLIIHUHQW�0,%�,,�DFFHVV�ULJKWV��DUH�GHILQHG�E\�WKH
6103Y��VWDQGDUGV��WKH�HOOLSVH�LQ�WKH�PLGGOH�RI�)LJXUH������

7KH�RSHUDWLRQ�RI�WKH�6103Y��IXQFWLRQV�GHSHQG�XSRQ�YDULRXV�6103Y��YDULD�
EOHV��([DPSOHV�RI�VXFK�YDULDEOHV�DUH�
� DXWKHQWLFDWLRQ�NH\V
� HQFU\SWLRQ�NH\V
� DFFHVV�FRQWURO�WDEOHV�
7KH�YDOXHV�RI�WKHVH�YDULDEOHV�DUH�GHWHUPLQHG�DQG�PDLQWDLQHG�E\�PHWD�PDQ�
DJHPHQW�IXQFWLRQV��HOOLSVH�DW�WKH�WRS�RI�)LJXUH�������)RU�WKLV�SXUSRVH��WKHVH
YDULDEOHV�DUH�RUJDQL]HG�DV�SDUW�RI�WKUHH�GLVWLQFW�0,%V��6103Y��0,%�>��@��3DUW\
0,%�>��@�DQG�0DQDJHU�WR�0DQDJHU�0,%�>���@��7KH�YDOXHV�LQ�WKHVH�0,%V�DUH
XVHG�E\�WKH�QRUPDO�PDQDJHPHQW�IXQFWLRQV��WKH\�DUH�FRQWUROOHG�E\�WKH�PHWD�
PDQDJHPHQW�IXQFWLRQV��6RPH�RI�WKHVH�PHWD�PDQDJHPHQW�IXQFWLRQV�DUH�DOVR
GHILQHG�E\�WKH�6103Y��VWDQGDUGV�

����&\FOLF�GHVLJQ�YHUVXV�OLIH�F\FOH

7KH�SUHYLRXV�VHFWLRQV�GLVFXVVHG�WKH�F\FOLF�DGGLWLRQ�RI�PDQDJHPHQW�IXQFWLRQV
DQG�WKH�JURZWK�RI�IXQFWLRQDOLW\�ZLWK�HDFK�VXFFHVVLYH�F\FOH��$IWHU�FRPSOHWLRQ�RI
VHYHUDO�F\FOHV��WKH�UHDOL]DWLRQ�DW�RXU�GLVSRVDO�DOUHDG\�PHHWV�PRVW�RI�WKH�XVHU
UHTXLUHPHQWV��6WLOO�DGGLWLRQDO�F\FOHV�ZLOO�EH�QHHGHG�WR�LQFOXGH�WKH�UHPDLQLQJ

SNMPv2 MIB

MIB-II

Party MIB
Manager to Manager MIB

Primary functions: TCP

Management functions: SNMPv2

Meta-management functions: SNMPv2

)LJXUH������3ULPDU\�IXQFWLRQV��PDQDJHPHQW�DQG�PHWD�PDQDJHPHQW
���



'HVLJQ�RI�PDQDJHPHQW�IXQFWLRQV
IXQFWLRQDOLW\��$V�FRPSDUHG�WR�WKH�ILUVW�F\FOHV��FRPSOHWLRQ�RI�WKHVH�DGGLWLRQDO
F\FOHV�PD\�EH�WLPH�FRQVXPLQJ�IRU�WKH�IROORZLQJ�UHDVRQV�
� 7KH�GHVLJQHU�PD\�QRW�\HW�KDYH�VXIILFLHQW�H[SHULHQFH�WR�VROYH�DOO�UHPDLQLQJ
LVVXHV��VHH�DOVR�SDJH�����7KLV�LV�QRW�VXUSULVLQJ�LI�ZH�UHDOL]H�WKDW�WUDGLWLRQDOO\
PRVW�UHVHDUFK�LV�LQYHVWHG�LQ�EDVLF�IXQFWLRQV��VXFK�DV�GDWD�WUDQVIHU���DQG�QRW
�\HW��LQ�GHULYHG�IXQFWLRQV��VXFK�DV�PDQDJHPHQW��

� 7KH�QXPEHU�RI�GHWDLOV�WKDW�PXVW�EH�DGGUHVVHG�LQ�WKH�ODWHU�F\FOHV�LV��DV�FRP�
SDUHG�WR�WKH�HDUOLHU�F\FOHV��XVXDOO\�PXFK�KLJKHU�

Example: ,W�LV�UHDVRQDEOH�WR�DVVXPH�WKDW�WKH�VL]H�RI�D�VSHFLILFDWLRQ�KDV
VRPH�UHODWLRQVKLS�WR�WKH�QXPEHU�RI�GHWDLOV��,I�ZH�WDNH�WKH�H[DPSOH�RI
WKH�26,�QHWZRUN�OD\HU��SDJH�������ZH�VHH�WKDW�WKH�VSHFLILFDWLRQ�WKDW
ZDV�PDGH�GXULQJ�WKH�ILUVW�F\FOH�KDG�D�VL]H�RI����SDJHV��'XULQJ�WKH
VHFRQG�F\FOH����SDJHV�ZHUH�DGGHG��'XULQJ�WKH�WKLUG�F\FOH������DQG
GXULQJ�WKH�IRXUWK�F\FOH�����SDJHV�ZHUH�DGGHG��7KH�QXPEHU�RI�GHWDLOV
WKDW�PXVW�EH�DGGUHVVHG�LQ�ODWHU�F\FOHV�LV�WKXV�PXFK�KLJKHU�WKDQ�WKH
QXPEHU�RI�GHWDLOV�WKDW�PXVW�EH�DGGUHVVHG�LQ�WKH�ILUVW�F\FOHV��)LJXUH
������

$GGUHVVLQJ�DOO�WHGLRXV�OLWWOH�GHWDLOV�WDNHV�D�ORW�RI�WLPH��)URP�D�ILQDQFLDO�DQG
FRPSHWLWLYH�SRLQW�RI�YLHZ�LW�LV�WKHUHIRUH�XQGHUVWDQGDEOH�WKDW�D�ZLVK�H[LVWV�WR
XVH�WKH� ¶LQFRPSOHWH·�UHDOL]DWLRQV�WKDW�KDYH�EHHQ�GHYHORSHG�WKXV�IDU��7KH
GHVLJQHU�VKRXOG�DQWLFLSDWH�WKLV�DQG�DOORZ�TXLFN�DQG�GLUW\�VROXWLRQV�IRU�WKHVH
WHGLRXV�OLWWOH�GHWDLOV��WKH�SHUIHFW�VROXWLRQV�VKRXOG�EH�SRVWSRQHG�XQWLO�ODWHU
F\FOHV�

$�SRVVLEOH�VWUDWHJ\�LV�WR�OHW�KXPDQ�RSHUDWRUV�SHUIRUP�WKH�UHPDLQLQJ�PDQDJH�
PHQW�IXQFWLRQV�DIWHU�WKH�VWDUW�RI�WKH�RSHUDWLRQDO�SKDVH��H[SOLFLW�PDQDJHPHQW��
,Q�WKH�VSHFLILF�FDVH�RI�WKH�QHWZRUN�OD\HU��)LJXUH������WKLV�PHDQV�IRU�H[DPSOH
WKDW�VRPH�RI�WKH�URXWLQJ�IXQFWLRQV�ZLOO�EH�SHUIRUPHG�E\�SHUVRQV��6LQFH�KXPDQ
EHLQJV�FDQ�QRW�EH�DW�PXOWLSOH�SODFHV�DW�WKH�VDPH�WLPH��PDQDJHPHQW�VKRXOG�EH
SHUIRUPHG�LQ�D�FHQWUDOL]HG�ZD\�

Cycle 3 Cycle 4Cycle 2Cycle 1
ISO 8473 ISO 9542 ISO 10589 ISO 10747

time

# pages

51
31

122
107

)LJXUH�������,QFUHDVLQJ�VL]H�RI�26,�QHWZRUN�OD\HU�VWDQGDUGV
���



&\FOLF�GHVLJQ�YHUVXV�OLIH�F\FOH
������)URP�H[SOLFLW�WR�LPSOLFLW�PDQDJHPHQW

7KH�LGHD�RI�KXPDQ�RSHUDWRUV�SHUIRUPLQJ�PDQDJHPHQW�IXQFWLRQV�ZDV�DOUHDG\
GLVFXVVHG�LQ�6XEVHFWLRQ��������,Q�WKDW�VXEVHFWLRQ�LW�ZDV�VKRZQ�WKDW�H[SOLFLW
PDQDJHPHQW�KDV�VHYHUDO�GHILFLHQFLHV��VXFK�DV�EHLQJ�H[SHQVLYH��FDXVLQJ�D�UHO�
DWLYHO\�KLJK�QXPEHU�RI�HUURUV�DQG�VKRZLQJ�SRRU�UHVSRQVH�WLPHV��([SOLFLW�PDQ�
DJHPHQW�VKRXOG�WKHUHIRUH�QRW�EH�VHHQ�DV�WKH�XOWLPDWH�VROXWLRQ��$IWHU�WKH�QHW�
ZRUN�EHFRPHV�RSHUDWLRQDO�WKH�GHVLJQHU�VKRXOG�WKHUHIRUH�FRQWLQXH�KLV�MRE�DQG
LPSURYH�WKH�GHVLJQ�

$Q�REYLRXV�VWHS�LV�WR�JUDGXDOO\�DXWRPDWH�WKH�IXQFWLRQV�SHUIRUPHG�E\�WKH
KXPDQ�PDQDJHU��7KLV�LPSOLHV�WKDW�WKHUH�ZLOO�EH�D�VKLIW�IURP�H[SOLFLW�PDQDJH�
PHQW�WR� LPSOLFLW�PDQDJHPHQW��:H�PD\�VD\�WKDW�WKH�PDQDJHU�IXQFWLRQV�WKDW
ZHUH�SUHYLRXVO\�UHDOL]HG�LQ�¶EUDLQZDUH·��ZLOO�VWHS�E\�VWHS�EH�UHDOL]HG�LQ�KDUG�
DQG�VRIWZDUH�

7KLV�SURFHVV�FDQ�EH�H[SODLQHG�LQ�WHUPV�RI�WKH�F\FOLF�GHVLJQ�PRGHO��)LJXUH�����
VKRZV��IRU�LQVWDQFH��WKH�DGGLWLRQDO�GHVLJQ�F\FOH�WKDW�LV�SHUIRUPHG�GXULQJ�WKH
RSHUDWLRQDO�SKDVH�WR�LPSURYH�WKH�PDQDJHU�V\VWHP��$OWKRXJK�WKH�ILJXUH�VKRZV
RQO\�D�VLQJOH�F\FOH��LW�FDQ�EH�H[SHFWHG�WKDW�LQ�UHDOLW\�PXOWLSOH�F\FOHV�ZLOO�EH
QHHGHG��1RWH�WKDW�WKH�DGGLWLRQDO�F\FOH�GRHV�QRW�FRPSULVH�D�QHZ�DUFKLWHFWXUDO
DQG�LPSOHPHQWDWLRQ�SKDVH��RQO\�WKH�UHDOL]DWLRQ�RI�WKH�PDQDJHU�V\VWHP�ZLOO�EH
LPSURYHG��7KLV�LV�EHFDXVH�WKH�FKDQJHV�VKRXOG�EH�UHVWULFWHG�WR�WKH�PDQDJHU
V\VWHP��WKH�PDQDJHG�V\VWHPV�VKRXOG�QRW�EH�DIIHFWHG��7KH�SURWRFRO�VKRXOG
WKHUHIRUH�UHPDLQ�WKH�VDPH��WKHUH�LV�QR�QHHG�IRU�DQ�DGGLWLRQDO�DUFKLWHFWXUDO�DQG
LPSOHPHQWDWLRQ�SKDVH�

,W�LV�LPSRUWDQW�WKDW�DOUHDG\�GXULQJ�WKH�GHVLJQ�SKDVH�WKHUH�LV�VRPH�DZDUHQHVV
WKDW�WKLV�VKLIW�IURP�H[SOLFLW�WR�LPSOLFLW�PDQDJHPHQW�LV�OLNHO\�WR�KDSSHQ��7R
HQDEOH�IXWXUH�PRGLILFDWLRQV�WKH�GHVLJQHU�PD\�IRU�LQVWDQFH�GHFLGH�WR�GHYHORS

)LJXUH�������5HDOL]DWLRQ�RI�D�EHWWHU�PDQDJHU�V\VWHP

User Requirements

first
realization

design

operational phase
time

better
manager

redesign
���



'HVLJQ�RI�PDQDJHPHQW�IXQFWLRQV
WKH�PDQDJHU�V\VWHP�LQ�WKH�IRUP�RI�D�PDQDJHPHQW�SODWIRUP�WKDW�FDQ�HDVLO\�EH
H[WHQGHG�ZLWK�QHZ�PDQDJHPHQW�DSSOLFDWLRQV�

0DQDJHPHQW�SODWIRUP

0DQ\�RI�WKH�PDQDJHU�V\VWHPV�WKDW�DUH�RQ�WKH�PDUNHW�WRGD\�DUH�DFWXDOO\�PDQ�
DJHPHQW�SODWIRUPV��)LJXUH��������7R�D�FHUWDLQ�H[WHQW�WKHVH�SODWIRUPV�FDQ�EH
FRPSDUHG�WR�06�'26�3&V��WKH\�FDQ�ERWK�SHUIRUP�HOHPHQWDU\�IXQFWLRQV�ZLWK�
RXW�DGGLWLRQDO�VRIWZDUH�EXW�WKH\�ERWK�EHFRPH�PRUH�SRZHUIXO�DIWHU�VSHFLDO
DSSOLFDWLRQ�VRIWZDUH�KDV�EHHQ�DGGHG��6XFK�DSSOLFDWLRQ�VRIWZDUH�PD\�EH�GHYHO�
RSHG�E\�LQGHSHQGHQW�YHQGRUV��ZKR�KDYH�SDUWLFXODU�H[SHUWLVH�LQ�FHUWDLQ�SURE�
OHP�DUHDV�

$�W\SLFDO�PDQDJHPHQW�SODWIRUP�FRQVLVW�RI�WKH�IROORZLQJ�FRPSRQHQWV�
� $�XVHU�LQWHUIDFH��EDVHG�RQ�;���RU�06�:LQGRZV��WR�HQWHU�PDQDJHPHQW�FRP�
PDQGV�DQG�GLVSOD\�PDQDJHPHQW�LQIRUPDWLRQ�

� &RPPXQLFDWLRQ�VRIWZDUH��VXFK�DV�6103�RU�&0,3��
� $�GDWDEDVH�V\VWHP�WR�ORJ�PDQDJHPHQW�LQIRUPDWLRQ�
� 3URJUDPPLQJ�LQWHUIDFHV�WR�DGG�PDQDJHPHQW�VRIWZDUH�DW�D�ODWHU�VWDJH��7KH
SURJUDPPLQJ�LQWHUIDFHV�VKRXOG�EH�¶RSHQ·��ZKLFK�PHDQV�WKDW�VRIWZDUH�PD\�EH
ZULWWHQ�E\�GLIIHUHQW�YHQGRUV�

� $�¶VFULSW·�IDFLOLW\�WR�FRPELQH�PXOWLSOH�PDQDJHPHQW�FRPPDQGV�

,W�PD\�EH�H[SHFWHG�WKDW�IXWXUH�PDQDJHPHQW�SODWIRUPV�ZLOO�DOVR�LQFOXGH�VRPH
NLQG�RI� ¶H[SHUW�V\VWHP·��6XFK�V\VWHPV�DOORZ�D�JUDGXDO�VKLIW�IURP�H[SOLFLW�WR
LPSOLFLW�PDQDJHPHQW��VHYHUDO�SDSHUV�KDYH�DOUHDG\�EHHQ�ZULWWHQ�RQ�WKLV�VXEMHFW
>��@>��@>��@>��@�

������)URP�FHQWUDOL]HG�WR�GLVWULEXWHG�PDQDJHPHQW

&HQWUDOL]HG�PDQDJHPHQW�LV�LQLWLDOO\�QHHGHG�WR�HQVXUH�WKDW�KXPDQ�RSHUDWRUV
ZLOO�EH�DEOH�WR�SHUIRUP�WKHLU�MRE�IURP�D�VLQJOH�ORFDWLRQ��RU�MXVW�D�VPDOO�QXPEHU
RI�ORFDWLRQV���+RZHYHU��DV�PDQDJHPHQW�IXQFWLRQV�DUH�DXWRPDWHG�VWHS�E\�VWHS�
WKH�QHHG�WR�SHUIRUP�PDQDJHPHQW�LQ�D�FHQWUDOL]HG�ZD\�VORZO\�GLVDSSHDUV��,Q
6XEVHFWLRQ�������LW�ZDV�H[SODLQHG�WKDW�FHQWUDOL]HG�PDQDJHPHQW�KDV�VHYHUDO
GHILFLHQFLHV��H�J��VLQJOH�SRLQWV�RI�IDLOXUH��SRWHQWLDO�SHUIRUPDQFH�ERWWOHQHFN���7R
VROYH�WKHVH�GHILFLHQFLHV��LW�LV�OLNHO\�WKDW�DW�FHUWDLQ�PRPHQWV�LQ�WLPH��DIWHU�WKH
VKLIW�IURP�H[SOLFLW�WR�LPSOLFLW�PDQDJHPHQW��WKH�GHFLVLRQ�LV�PDGH�WR�GLVWULEXWH

Manufacturer Management platform

HP Openview

IBM Netview 6000

SUN SunNet Manager

)LJXUH�������6RPH�H[LVWLQJ�PDQDJHPHQW�SODWIRUPV�
���



&\FOLF�GHVLJQ�YHUVXV�OLIH�F\FOH
VRPH�RI�WKH�PDQDJHPHQW�IXQFWLRQV��7KHUH�LV�WKXV�DOVR�D�VKLIW�IURP�FHQWUDOL]HG
WR�GLVWULEXWHG�PDQDJHPHQW�WRR��)LJXUH�������

$�JRRG�H[DPSOH�WR�GHPRQVWUDWH�WKH�VKLIW�IURP�FHQWUDOL]HG�WR�GLVWULEXWHG�PDQ�
DJHPHQW�LV�WKH�GHYHORSPHQW�RI�URXWLQJ�SURWRFROV�IRU�GDWDFRPPXQLFDWLRQ�QHW�
ZRUNV��,QLWLDOO\�WKH�FRQWHQWV�RI�IRUZDUGLQJ�WDEOHV�ZDV�GHWHUPLQHG�DW�D�FHQWUDO
SODFH��3UHVHQWO\�WKLV�IXQFWLRQ�LV�LPSOHPHQWHG�LQ�D�GLVWULEXWHG�ZD\�DQG�WKH�FRQ�
WHQWV�RI�WKH�IRUZDUGLQJ�WDEOHV�FDQ�EH�GHWHUPLQHG�E\�WKH�YDULRXV�URXWHUV�ZLWKLQ
WKH�QHWZRUN��$�QXPEHU�RI�URXWLQJ�SURWRFROV�KDYH�EHHQ�VWDQGDUGL]HG�WR�GHILQH
WKH�PDQDJHPHQW�LQWHUDFWLRQV�EHWZHHQ�WKHVH�URXWHUV��VHH�DOVR�SDJH����

7KH�F\FOLF�GHVLJQ�PRGHO�FDQ�DOVR�EH�XVHG�WR�LOOXVWUDWH�WKLV�GHYHORSPHQW��)LJXUH
�������$W�WKH�ULJKW�VLGH�RI�WKH�ILJXUH�WKH�GHVLJQ�F\FOH�LV�VKRZQ�LQ�ZKLFK��SDUWV
RI�WKH��PDQDJHPHQW�IXQFWLRQDOLW\�LV�GLVWULEXWHG�RYHU�WKH�YDULRXV�V\VWHPV�
6XFK�GLVWULEXWLRQ�UHTXLUHV�D�PRGLILFDWLRQ�RI�H[LVWLQJ�SURWRFROV��ZKLFK�PHDQV
WKDW��DV�RSSRVHG�WR�WKH�UHGHVLJQ�RI�WKH�PDQDJHU��DQ�DGGLWLRQDO�LPSOHPHQWDWLRQ
DQG�SUHVXPDEO\�DOVR�DUFKLWHFWXUDO�SKDVH�ZLOO�EH�QHHGHG�

7KLV�NLQG�RI�UHGHVLJQ�DIIHFWV�PDQ\�QHWZRUN�V\VWHPV��6LQFH�QRW�DOO�V\VWHPV�PD\
KDYH�EHHQ�ZULWWHQ�GRZQ��WKH�IUHTXHQF\�DW�ZKLFK�WKHVH�F\FOHV�DUH�LQLWLDWHG�PD\
QRW�EH�WR�KLJK�

explicit implicit

centralized

distributed

)LJXUH�������)URP�H[SOLFLW�	�FHQWUDOL]HG�WR�LPSOLFLW�	�GLVWULEXWHG�PDQDJHPHQW

time

User Requirements

first
realization

better
realization

design

operational phase
time

better
manager

manager redesign

)LJXUH�������$GGLWLRQDO�GHVLJQ�F\FOH�WR�GLVWULEXWH�PDQDJHPHQW�IXQFWLRQV

redesign
complete
redesign
���



'HVLJQ�RI�PDQDJHPHQW�IXQFWLRQV
����&RQFOXVLRQV

7KH�F\FOLF�GHVLJQ�PRGHO�FDQ�EH�XVHG�WR�LOOXVWUDWH�WKH�GHVLJQ�RI��VHUYLFH��SURWRFRO
DQG�HOHPHQW��PDQDJHPHQW�IXQFWLRQV��$FFRUGLQJ�WR�WKLV�PRGHO��SULPDU\�IXQF�
WLRQV�ZLOO�EH�GHYHORSHG�LQ�WKH�ILUVW�GHVLJQ�F\FOHV��$V�SDUW�RI�WKH�GHILQLWLRQ�RI�SUL�
PDU\�IXQFWLRQV��PDQDJHPHQW�IXQFWLRQV�ZLOO�EH�LGHQWLILHG��7R�NHHS�WKH�FRP�
SOH[LW\�RI�HDFK�GHVLJQ�F\FOH�ZLWKLQ�UHDVRQDEOH�ERXQGV��WKH�HODERUDWLRQ�RI�PDQ�
DJHPHQW�IXQFWLRQV�ZLOO�EH�SRVWSRQHG�XQWLO�ODWHU�F\FOHV��

7KH�FRPSOH[LW\�RI�PDQDJHPHQW�IXQFWLRQV�PD\�EH�VXFK��WKDW�DOVR�WKH�PDQDJH�
PHQW�IXQFWLRQV�VKRXOG�EH�PDQDJHG��6HFWLRQ�������7R�GHQRWH�WKLV�¶PDQDJHPHQW
RI�PDQDJHPHQW·��WKH�WHUP�PHWD�PDQDJHPHQW�LV�LQWURGXFHG�

7KH�GHVLJQHU�PD\�QRW�DOZD\V�EH�LQ�WKH�SRVLWLRQ�WR�JHW�FRPSOHWH�JULS�RI�DOO�PDQ�
DJHPHQW�IXQFWLRQV�EHIRUH�WKH�VWDUW�RI�WKH�RSHUDWLRQDO�SKDVH��6HFWLRQ�������,Q
VXFK�FDVH�WKH�GHVLJQHU�VKRXOG�WDNH�D�QXPEHU�RI�GHFLVLRQV�WR�DOORZ�D�KXPDQ
RSHUDWRU�WR�SHUIRUP�WKH�UHPDLQLQJ�PDQDJHPHQW�IXQFWLRQV�GXULQJ�WKH�RSHUD�
WLRQDO�SKDVH��2QH�RI�WKHVH�GHFLVLRQV�LV�WR�VHOHFW�WKH�H[SOLFLW�DQG�FHQWUDOL]HG
PDQDJHPHQW�DSSURDFK��$IWHU�WKH�GHVLJQHU�KDV�REWDLQHG�DGGLWLRQDO�H[SHULHQFH�
WKLV�GHFLVLRQ�PD\�EH�DGMXVWHG�DQG�VWHS�E\�VWHS�WKH�DSSURDFK�PD\�EH�FKDQJHG
LQWR�DQ�LPSOLFLW�DQG�GLVWULEXWHG�ZD\�

7KH�F\FOLF�GHVLJQ�PRGHO�FDQ�DOVR�LOOXVWUDWH�WKH�YDULRXV�UHGHVLJQV�WKDW�PD\�EH
QHHGHG�EHFDXVH�RI�WKLV�FKDQJH�LQ�WKH�RSHUDWLRQDO�SKDVH��:KHUHDV�HDFK�F\FOH
LQ�WKH�GHVLJQ�SKDVH�UHVXOWV�LQWR�D�QHZ�SURWRW\SH��HDFK�F\FOH�LQ�WKH�RSHUDWLRQDO
SKDVH�UHVXOWV�LQWR�D�QHZ�V\VWHP�JHQHUDWLRQ�
���



&RQFOXVLRQV
���



$Q�DOWHUQDWLYH�PDQDJHPHQW�DUFKLWHFWXUH

���

���$Q�DOWHUQDWLYH�PDQDJHPHQW�DUFKLWHFWXUH
��� $�VHUYLFH�PDQDJHPHQW�DUFKLWHFWXUH

+RZ�WR�GLVWULEXWH�VHUYLFH�PDQDJHPHQW�IXQFWLRQDOLW\
����� $�PRGHO�IRU�GLVWULEXWHG�VHUYLFH�PDQDJHPHQW

������� ,PSDFW�RQ�WKH�VHUYLFH�GHILQLWLRQ
3DUDPHWHUV
3ULPLWLYHV
5HODWLRQVKLS�EHWZHHQ�VHUYLFH�SULPLWLYHV

�������'LIIHUHQFH�ZLWK�SULPDU\�VHUYLFH�GHILQLWLRQ
*UDSKLFDO�UHSUHVHQWDWLRQ

����� $�PRGHO�IRU�FHQWUDOL]HG�VHUYLFH�PDQDJHPHQW
������� ,PSDFW�RQ�WKH�VHUYLFH�GHILQLWLRQ

6SHFLDO�VHUYLFH�PDQDJHPHQW�6$3
5HODWLRQVKLS�EHWZHHQ�VHUYLFH�LQWHUDFWLRQV

������� 7KH�VHUYLFH�PDQDJHU
����� $�PRGHO�IRU�K\EULG�VHUYLFH�PDQDJHPHQW

��� $�SURWRFRO�PDQDJHPHQW�DUFKLWHFWXUH
����� $UFKLWHFWXUDO�FRQFHSWV�IRU�SURWRFRO�PDQDJHPHQW

������� ,QGLYLGXDO�SURWRFRO�LQWHUDFWLRQV
1HZ�3'8�ILHOGV
1HZ�3'8V

�������1HZ�UHODWLRQVKLS�EHWZHHQ�SURWRFRO�LQWHUDFWLRQV
����� $�IXQFWLRQDO�PRGHO�IRU�UHPRWH�SURWRFRO�PDQDJHPHQW

2XWFRPH�RI�WKH�HDUO\�GHVLJQ�F\FOHV
$GGLWLRQ�RI�PDQDJHPHQW�IXQFWLRQDOLW\
&HQWUDOL]HG�PDQDJHPHQW
7KH�IXQFWLRQDO�SURWRFRO�PDQDJHPHQW�PRGHO

����� $�SK\VLFDO�PRGHO�IRU�UHPRWH�SURWRFRO�PDQDJHPHQW
7KH�SK\VLFDO�SURWRFRO�PDQDJHPHQW�PRGHO

��� $Q�HOHPHQW�PDQDJHPHQW�DUFKLWHFWXUH
����� $�PRGHO�IRU�UHPRWH�HOHPHQW�PDQDJHPHQW

'LIIHUHQFH�EHWZHHQ�SURWRFRO�DQG�HOHPHQW�PDQDJHPHQW�PRGHO

��� &RQFOXGLQJ�UHPDUNV
����� 26,�PDQDJHPHQW
����� 701
����� ,QWHUQHW�PDQDJHPHQW
����� $GYDQWDJHV



$Q�DOWHUQDWLYH�PDQDJHPHQW�DUFKLWHFWXUH
��$Q�DOWHUQDWLYH�PDQDJHPHQW�DUFKLWHFWXUH

7KH�PDQDJHPHQW�DUFKLWHFWXUHV�WKDW�ZHUH�SUHVHQWHG�LQ�SDUW�,�RI�WKLV�WKHVLV�FDQ
EH�FKDUDFWHULVHG�E\�WKH�IDFW�WKDW�WKH\�RQO\�FRQVLGHU�PDQDJHPHQW�IXQFWLRQV�
DQG�QRW�WKH�SULPDU\�IXQFWLRQV�WKDW�VKRXOG�EH�PDQDJHG��,Q�WKLV�FKDSWHU�DQ
DOWHUQDWLYH�DUFKLWHFWXUH�ZLOO�EH�SUHVHQWHG�WKDW�VKRZV�KRZ�SULPDU\�IXQFWLRQV
VKRXOG�EH�H[WHQGHG�ZLWK�PDQDJHPHQW�IXQFWLRQV��7KLV�H[WHQVLRQ�VKRXOG�EH�SHU�
IRUPHG�GXULQJ�WKH�DGGLWLRQDO�GHVLJQ�F\FOHV�DQG�UHVXOWV�LQ�HQKDQFHG�VHUYLFH
DQG�SURWRFRO�VSHFLILFDWLRQV��7KHVH�HQKDQFHG�VSHFLILFDWLRQV� LQWHJUDWH�SULPDU\
DQG�PDQDJHPHQW�IXQFWLRQV�

7KH�YLHZ�WKDW�PDQDJHPHQW�IXQFWLRQV�VKRXOG�EH�VHHQ�DV�H[WHQVLRQV�WR�WKH�SUL�
PDU\�IXQFWLRQV��LPSOLHV�WKDW�LW�VKRXOG�EH�SRVVLEOH�WR�GHILQH�ERWK�NLQG�RI�IXQF�
WLRQV�LQ�WHUPV�RI�D�VLQJOH�VHW�RI�DUFKLWHFWXUDO�FRQFHSWV�DQG�UXOHV��,Q�WKLV�WKHVLV
LW�LV�GHFLGHG�WR�XVH�WKH�FRQFHSWV�DQG�UXOHV�RI�WKH�26,�5HIHUHQFH�0RGHO��WKLV
GHFLVLRQ�LV�PDGH�EHFDXVH�26,�FRQFHSWV�DQG�UXOHV�DUH��DV�FRPSDUHG�WR�RWKHUV�
UHODWLYHO\�ZHOO�DFFHSWHG�DQG�GRFXPHQWHG�

$Q�LPSRUWDQW�FRQWULEXWLRQ�RI�WKLV�FKDSWHU�DUH�WKH�PRGHOV�WKDW�VKRZ�KRZ�WR
DSSO\�WKHVH�FRQFHSWV�DQG�UXOHV�WR�H[SODLQ�WKH�FDVH�WKDW�PDQDJHPHQW�LV�SHU�
IRUPHG�IURP�RQH�RU�PRUH�UHPRWH�ORFDWLRQV�
7KH�IROORZLQJ�PRGHOV�ZLOO�EH�SUHVHQWHG�
� 6HFWLRQ�����GHYHORSV�PRGHOV�IRU�VHUYLFH�PDQDJHPHQW�
� 6HFWLRQ�����GHYHORSV�PRGHOV�IRU�SURWRFRO�PDQDJHPHQW�
� 6HFWLRQ�����GHYHORSV�D�PRGHO�IRU�HOHPHQW�PDQDJHPHQW�
$�QXPEHU�RI�FRQFOXGLQJ�UHPDUNV�ZLOO�EH�SURYLGHG�LQ�6HFWLRQ�����

����$�VHUYLFH�PDQDJHPHQW�DUFKLWHFWXUH

,Q�WKLV�VHFWLRQ�VHYHUDO�PRGHOV�ZLOO�EH�SUHVHQWHG�WKDW�VKRZ�KRZ�H[LVWLQJ�VHUY�
LFHV�FDQ�EH�H[WHQGHG�WR�LQFOXGH�VHUYLFH�PDQDJHPHQW��7R�GHPRQVWUDWH�WKDW
VHUYLFH�PDQDJHPHQW�FDQ�EH�H[SUHVVHG�LQ�WHUPV�RI�WKH�VDPH�DUFKLWHFWXUDO�FRQ�
FHSWV�DQG�UXOHV�DV�QRUPDO�VHUYLFHV��D�QXPEHU�RI�H[DPSOHV�ZLOO�EH�JLYHQ�

)LJXUH�����VKRZV�WKH�SDUW�RI�WKH�VHUYLFH�GHVLJQ�SURFHVV�LQ�ZKLFK�H[LVWLQJ�VHUY�
LFHV�DUH�H[WHQGHG�WR�LQFOXGH�VHUYLFH�PDQDJHPHQW��'XULQJ�WKH�HDUO\�GHVLJQ
F\FOHV�WKH�IRFXV�ZLOO�EH�RQ�WKH�GHYHORSPHQW�RI�SULPDU\�VHUYLFH�IXQFWLRQV�

)LJXUH�����VKRZV�WKH�VHUYLFH�PRGHO�WKDW�JXLGHV�WKH�GHVLJQ�RI�WKHVH�SULPDU\
IXQFWLRQV��,W�VKRZV�D�VHUYLFH�SURYLGHU��D�QXPEHU�RI�VHUYLFH�XVHUV��WKH�IRXU

Early design cycles
Focus on primary

functions

Later design cycles
Add service

management
functions

Service
Without
service

management

Service
Including
service

management

)LJXUH������([WHQGLQJ�D�VHUYLFH�WR�LQFOXGH�VHUYLFH�PDQDJHPHQW
���



$Q�DOWHUQDWLYH�PDQDJHPHQW�DUFKLWHFWXUH
FORXGV��DQG�6$3V��7KHVH�6$3V�UHSUHVHQW�WKH�SDUWV�WKDW�XVHUV�DQG�SURYLGHU
KDYH�LQ�FRPPRQ��WKH�P�DW�HDFK�6$3�LQGLFDWHV�WKDW�RQO\�WKH�H[HFXWLRQ�RI�3UL�
PDU\�VHUYLFH�IXQFWLRQV�LV�VXSSRUWHG�

7KH�DGGLWLRQ�RI�VHUYLFH�PDQDJHPHQW�KDV�FRQVHTXHQFHV�IRU�WKH�LQWHUDFWLRQV
EHWZHHQ�XVHUV�DQG�SURYLGHU��7KLV�LPSOLHV�WKDW�WKH�EHKDYLRXU�RI�WKH�SURYLGHU��DV
ZHOO�DV�WKH�EHKDYLRXU�RI�XVHUV�ZLOO�EH�DGDSWHG��7KH�HIIHFW�RI�VHUYLFH�PDQDJH�
PHQW�DGGLWLRQ�FDQ�WKXV�QRW�EH�FRQILQHG�WR�WKH�VHUYLFH�SURYLGHU�DORQH�

+RZ�WR�GLVWULEXWH�VHUYLFH�PDQDJHPHQW�IXQFWLRQDOLW\

7KH�PRGHO�RI�)LJXUH�����LV�WKH�VWDUWLQJ�SRLQW�IRU�WKH�ODWHU�GHVLJQ�F\FOHV�LQ�ZKLFK
WKH�VHUYLFH�PDQDJHPHQW�IXQFWLRQV�ZLOO�EH�DGGHG��,Q�WKHVH�ODWHU�F\FOHV�GHVLJQ
GHFLVLRQV�PXVW�EH�PDGH�UHJDUGLQJ�WKH�GLVWULEXWLRQ�RI�WKLV�VHUYLFH�PDQDJHPHQW
IXQFWLRQDOLW\���7KH�IROORZLQJ�GHFLVLRQV�FDQ�EH�PDGH�
� 'LVWULEXWH� DOO� VHUYLFH�PDQDJHPHQW� IXQFWLRQDOLW\� LQ� DQ� HTXDO�ZD\� RYHU� DOO
XVHUV��6XEVHFWLRQ�������GLVFXVVHV�WKLV�DSSURDFK�

� &HQWUDOL]H�DOO�VHUYLFH�PDQDJHPHQW�IXQFWLRQDOLW\��,Q�WKLV�FDVH�DOO�VHUYLFH�PDQ�
DJHPHQW�LQWHUDFWLRQV�VKRXOG�EH�H[HFXWHG�IURP�D�VLQJOH�6$3��7KH�GHVLJQHU
PD\�HYHQ�GHFLGH�WR�LQWURGXFH�D�GHGLFDWHG�VHUYLFH�PDQDJHPHQW�6$3��&HQWUDO�
L]HG�VHUYLFH�PDQDJHPHQW�IXQFWLRQDOLW\�LV�GLVFXVVHG�LQ�6XEVHFWLRQ�������

� 7KH� WKLUG� SRVVLELOLW\� LV� WKH� K\EULG� DSSURDFK� LQ� ZKLFK� WKH� WZR� SUHYLRXV
DSSURDFKHV�DUH�PL[HG��7KH�K\EULG�DSSURDFK�DOORZV�H[HFXWLRQ�RI�D�VXEVHW�RI
WKH�VHUYLFH�PDQDJHPHQW�LQWHUDFWLRQV�IURP�DOO�6$3V��WKH�UHPDLQLQJ�VHUYLFH
PDQDJHPHQW�LQWHUDFWLRQV�KDYH�D�VSHFLDO�VWDWXV�DQG�DUH�UHVWULFWHG�WR�D�GHGL�
FDWHG�6$3��6XEVHFWLRQ�������GLVFXVVHV�WKLV�FDVH�

������$�PRGHO�IRU�GLVWULEXWHG�VHUYLFH�PDQDJHPHQW

7KH�LGHD�EHKLQG�HTXDO�GLVWULEXWLRQ�RI�VHUYLFH�PDQDJHPHQW��LV�WR�JLYH�DOO�VHUYLFH
XVHUV�WKH�VDPH�VHW�RI�VHUYLFH�PDQDJHPHQW�IDFLOLWLHV��,Q�OLWHUDWXUH�WKLV�LGHD�LV
FDOOHG�¶&XVWRPHU�1HWZRUN�0DQDJHPHQW·�>�@>���@��$�SRWHQWLDO�SUREOHP�DVVRFL�
DWHG�ZLWK�WKLV�DSSURDFK��LV�WKDW�LQWHUIHUHQFH�EHWZHHQ�PDQDJLQJ�XVHUV�FDQ�QRW
DOZD\V�EH�DYRLGHG��7R�UHGXFH�VXFK�SUREOHP��WKH�GHVLJQHU�VKRXOG�SXW�UHVWULF�
WLRQV�XSRQ�WKH�VHW�RI�VHUYLFH�PDQDJHPHQW�LQWHUDFWLRQV�

�� 7KH�DGYDQWDJHV�DQG�GLVDGYDQWDJHV�RI�GLVWULEXWHG�PDQDJHPHQW�DUH�GLVFXVVHG�LQ�6HFWLRQ����
DQG�ZLOO�QRW�EH�UHSHDWHG�LQ�WKLV�FKDSWHU�

)LJXUH������6WDUWLQJ�SRLQW��QR�VHUYLFH�PDQDJHPHQW�\HW

P

service provider

P P P

for normal user data
���



$�VHUYLFH�PDQDJHPHQW�DUFKLWHFWXUH
Example: 8VHUV�VKRXOG�IRU� LQVWDQFH�EH�DOORZHG�WR�FKDQJH�WKHLU�RZQ
DGGUHVV��EXW� WKH\�VKRXOG�QRW�EH�DOORZHG�WR�FKDQJH�WKH�DGGUHVV�RI
VRPHRQH�HOVH�� ,Q�FDVH�D�XVHU�ZDQWV�WR�FKDQJH�KLV�RZQ�DGGUHVV��D
FKHFN�VKRXOG�EH�PDGH�WR�HQVXUH�XQLTXHQHVV�RI�WKH�QHZ�DGGUHVV��

)LJXUH�����VKRZV�WKH�PRGHO�WKDW�HPHUJHV�DIWHU�VHUYLFH�PDQDJHPHQW�IXQFWLRQ�
DOLW\�KDV�EHHQ�DGGHG�LQ�DQ�HTXDO�ZD\��$V�DQ�LPSOLFDWLRQ��DOO�6$3V�VXSSRUW�WKH
VDPH�VHW�RI�VHUYLFH�PDQDJHPHQW�LQWHUDFWLRQV��,Q�IDFW��WKH�PRGHO�LV�VLPLODU�WR
RQH�WKDW�ZDV�XVHG�GXULQJ�WKH�HDUO\�GHVLJQ�F\FOHV��)LJXUH�������DGGLWLRQ�DQG
HTXDO�GLVWULEXWLRQ�RI�VHUYLFH�PDQDJHPHQW�GRHV�QRW�PRGLI\�WKH�VWUXFWXUH�RI�WKH
LQLWLDO�PRGHO�

7KH�UHVXOW�RI�VHUYLFH�PDQDJHPHQW�DGGLWLRQ�LV�D�FKDQJH�RI�XVHU�DQG�SURYLGHU
EHKDYLRXU��7KLV�FKDQJH�PXVW�EH�UHIOHFWHG�LQ�WKH�VHUYLFH�GHILQLWLRQ��ZKLFK�ZLOO
EH�GLVFXVVHG�LQ�WKH�QH[W�VXEVHFWLRQ�

��������,PSDFW�RQ�WKH�VHUYLFH�GHILQLWLRQ

7KH�HIIHFW�RI�DGGLQJ�VHUYLFH�PDQDJHPHQW�FDQ�EH�UHIOHFWHG�LQ�D�VHUYLFH�GHILQLWLRQ
DV�IROORZV�
� ([LVWLQJ�VHUYLFH�SULPLWLYHV�PD\�EH�H[WHQGHG�ZLWK�VSHFLDO� VHUYLFH�PDQDJH�
PHQW�SDUDPHWHUV�

� 6SHFLDO�VHUYLFH�PDQDJHPHQW�SULPLWLYHV�PD\�EH�GHILQHG�
� 7KH�UHODWLRQVKLS�EHWZHHQ�VHUYLFH�SULPLWLYHV�PD\�EH�PRGLILHG�

3DUDPHWHUV

7R�GHPRQVWUDWH�WKH�DGGLWLRQ�RI�VHUYLFH�PDQDJHPHQW�PD\�LQYROYH�WKH�DWWDFK�
PHQW�RI�QHZ�SDUDPHWHUV�WR�H[LVWLQJ�VHUYLFH�SULPLWLYHV��WKH�H[DPSOH�RI�4R6
PRQLWRULQJ��SDJH�����ZLOO�EH�XVHG�

&RQVLGHU�WKH�FDVH�RI�D�FRQQHFWLRQOHVV�VHUYLFH�GHVLJQ��'XULQJ�WKH�HDUO\�F\FOHV
RI�WKH�GHVLJQ�WKH�GHVLJQHU�PD\�DVVXPH�WKDW�LW�ZLOO�EH�SRVVLEOH�WR�LPSOHPHQW�D
VHUYLFH�WKDW�JXDUDQWHHV�WKH�4R6�DV�QHJRWLDWHG�EHWZHHQ�XVHU�DQG�SURYLGHU�DV
SDUW�RI�WKH�DataRequest��6LQFH�WKLV�QHJRWLDWHG�YDOXH�LV�NQRZQ�DW�XVHU�OHYHO��WKHUH
LV�QR�QHHG�WR�LQFOXGH�D�4R6�SDUDPHWHU�LQ�WKH�DataIndication��)LJXUH������

)LJXUH������0RGHO�IRU�GLVWULEXWHG�VHUYLFH�PDQDJHPHQW

P+M

service provider:

P+M P+M P+M

• supports transfer of user data
• includes service management capabilities
���



$Q�DOWHUQDWLYH�PDQDJHPHQW�DUFKLWHFWXUH
$IWHU�WKH�ILUVW�SURWRW\SHV�KDYH�EHHQ�GHYHORSHG��WKH�GHVLJQHU�PD\�GLVFRYHU�WKH
LQLWLDO�DVVXPSWLRQ��ZKLFK�VD\V�WKH�SURYLGHU�DOZD\V�GHOLYHUV�WKH�QHJRWLDWHG
4R6��GRHV�QRW�KROG��7KH�GHVLJQHU�PD\�QRZ�GHFLGH�WR�DGG�GXULQJ�D�VXEVHTXHQW
GHVLJQ�F\FOH�D�4R6�SDUDPHWHU�WR�WKH�DataIndication�SULPLWLYH��)LJXUH�������7KLV
SDUDPHWHU�H[SUHVVHV�WKH�GHOLYHUHG�4R6��7KLV�SDUDPHWHU�PD\�EH�LPSRUWDQW�WR
VHUYLFH�PDQDJHPHQW��LWV�YDOXH�FDQ�IRU�LQVWDQFH�EH�IRUZDUGHG�WR�WKH�LQLWLDWLQJ
XVHU�DQG�LQVSHFWHG�IRU�DFFRXQWLQJ�SXUSRVHV�

3ULPLWLYHV

7KH�LQWURGXFWLRQ�RI�VHUYLFH�PDQDJHPHQW�PD\�DOVR�LQYROYH�WKH�GHILQLWLRQ�RI�QHZ
VHUYLFH�SULPLWLYHV��$Q�H[DPSOH�RI�D�SRVVLEOH�VHUYLFH�PDQDJHPHQW�SULPLWLYH�LV
WKH�error-report��7KLV�SULPLWLYH�PD\�EH�DGGHG�LQ�WKH�ODWHU�GHVLJQ�F\FOHV�WR�LQIRUP
WKH�XVHU�DERXW�SHUPDQHQW�DQG�WUDQVLHQW�SURYLGHU�HUURUV��7KH�error-report�SULP�
LWLYH�PD\�FDUU\�SDUDPHWHUV�WR�LQGLFDWH�WKH�HUURU�FDXVH��6XFK�SDUDPHWHUV�PD\
EH�XVHG�E\�WKH�VHUYLFH�XVHU�WR�GHFLGH�LI�DQG�ZKHQ�QHZ�VHUYLFH�DWWHPSWV�VKRXOG
EH�PDGH��)LJXUH������

$QRWKHU�VHUYLFH�PDQDJHPHQW�H[DPSOH�LV�WKH�UHDFKDELOLW\�WHVW��7KLV�H[DPSOH
FDQ��EH�PRGHOOHG�LQ�WHUPV�RI�WZR�VHUYLFH�SULPLWLYHV��TestReachabilityRequest�DQG
TestReachabilityIndication��)LJXUH�������7KH�UHTXHVW�SULPLWLYH�LQFOXGHV�WKH�DGGUHVV
RI�D�UHPRWH�6$3��H�J��%���WKH�LQGLFDWLRQ�SULPLWLYH�LQFOXGHV�WKH�UHTXHVWHG�UHDFK�
DELOLW\�LQIRUPDWLRQ��%RWK�SULPLWLYHV�RFFXU�DW�WKH�VDPH�6$3��H�J��$��

�� 6RPH�GHVLJQHUV�SUHIHU�WR�PRGHO�WKH�UHDFKDELOLW\�WHVW�DW�D�KLJKHU�DEVWUDFWLRQ�OHYHO�LQ�WHUPV
RI�D�VLQJOH�TestReachabilityIndication�SULPLWLYH��)RU�WKH�VHUYLFH�LPSOHPHQWRU�KRZHYHU�LW�PD\�EH�HDV�
LHU�WR�KDYH�WZR�SULPLWLYHV�WKDW�PDS�GLUHFWO\�XSRQ�XQGHUO\LQJ�3'8V�

Service provider

DataRequest(destination, data, QoS) DataIndication(source, data)

)LJXUH������1R�VHUYLFH�PDQDJHPHQW

Service provider

DataRequest(destination, data, QoS) DataIndication(source, data, QoS)

)LJXUH������$�SDUDPHWHU�LV�DGGHG�IRU�VHUYLFH�PDQDJHPHQW�SXUSRVHV

Service provider

ErrorReport(cause)

)LJXUH������(UURU5HSRUW�SULPLWLYH
���



$�VHUYLFH�PDQDJHPHQW�DUFKLWHFWXUH
5HODWLRQVKLS�EHWZHHQ�VHUYLFH�SULPLWLYHV

$QRWKHU�SRVVLEOH�HIIHFW�RI�DGGLQJ�VHUYLFH�PDQDJHPHQW��LV�D�PRGLILHG�UHODWLRQ�
VKLS�EHWZHHQ�VHUYLFH�SULPLWLYHV��7KLV�PRGLILFDWLRQ�VKRXOG�KDYH�WKH�QDWXUH�RI
DQ�DGMXVWPHQW��DQG�QRW�D�FRPSOHWH�FKDQJH�RI�WKH�UHODWLRQVKLS�DV�GHILQHG
GXULQJ�WKH�HDUO\�GHVLJQ�F\FOHV�

$Q�H[DPSOH�WKDW�GHPRQVWUDWHV�VXFK�PRGLILFDWLRQ�LV�PXOWLFDVWLQJ�WR�D�JURXS�
6XSSRVH�WKH�GHVLJQHU�KDV�H[WHQGHG�WKH�RULJLQDO�VHUYLFH�GHILQLWLRQ�ZLWK�D�PDQ�
DJHPHQW�LQWHUDFWLRQ�WR�UHPRYH�PHPEHUV�IURP�D�JURXS��7KH�H[HFXWLRQ�RI�VXFK
LQWHUDFWLRQ�KDV�FRQVHTXHQFHV�IRU�VXEVHTXHQW�PXOWLFDVWV��7KHUH�PXVW�WKHUH�
IRUH�EH�D�UHODWLRQVKLS�EHWZHHQ�PXOWLFDVWV�DQG�WKH�VHUYLFH�PDQDJHPHQW�LQWHU�
DFWLRQ��
7KLV�UHODWLRQVKLS�LV�VKRZQ�LQ�)LJXUH������$VVXPH�WKH�JURXS�KDV�LQLWLDOO\�WKUHH
PHPEHUV��X��Y�DQG�Z��$V�VKRZQ�DW�WKH�WRS�RI�WKH�ILJXUH��D�PXOWLFDVW�IURP�A�ZLOO
EH�UHFHLYHG�E\�DOO�WKUHH�PHPEHUV�RI�WKH�JURXS��7KH�PDQDJHPHQW�UHTXHVW�WKDW
UHPRYHV�Y�IURP�WKH�JURXS�LV�VKRZQ�LQ�WKH�PLGGOH�RI�WKH�ILJXUH��$IWHU�H[HFXWLRQ
RI�WKLV�UHTXHVW��VXEVHTXHQW�PXOWLFDVWV�ZLOO�QR�ORQJHU�EH�UHFHLYHG�E\�Y��7KH�FRQ�
FOXVLRQ�FDQ�WKHUHIRUH�EH�GUDZQ�WKDW�WKH�UHODWLRQVKLS�EHWZHHQ�SULPLWLYHV�KDV
EHHQ�FKDQJHG�

service providerSAP A SAP B

TestReachabilityRequest(B)

TestReachabilityIndication(B, Status)

)LJXUH������5HDFKDELOLW\�WHVW

Multicast

SAP A SAP X SAP Y

time

)LJXUH������5HILQHPHQW�RI�SULPLWLYH�UHODWLRQVKLS

SAP Z

Multicast

Management
interaction
���



$Q�DOWHUQDWLYH�PDQDJHPHQW�DUFKLWHFWXUH
��������'LIIHUHQFH�ZLWK�SULPDU\�VHUYLFH�GHILQLWLRQ

$OWKRXJK�WKHUH�DUH�QR�SULQFLSOH�GLIIHUHQFHV�EHWZHHQ�WKH�GHVLJQ�RI�SULPDU\�DQG
WKH�GHVLJQ�RI�PDQDJHPHQW�IXQFWLRQV��LW�LV�SRVVLEOH�WR�ILQG�VRPH�SUDJPDWLF�GLI�
IHUHQFHV�EHWZHHQ�VHUYLFH�SULPLWLYHV�DV�GHILQHG�LQ�WKH�HDUO\�GHVLJQ�F\FOH�V��DQG
SULPLWLYHV�DV�GHILQHG�LQ�WKH�ODWHU�F\FOHV�

,Q�WKH�HDUO\�GHVLJQ�F\FOHV��SULPLWLYHV�DQG�SDUDPHWHUV�DUH�LQWHQGHG�WR�FDUU\
XVHU�GDWD�IURP�RQH�XVHU�WR�DQRWKHU���7KLV�LPSOLHV�WKDW�WKHVH�SULPLWLYHV�
� 6KRXOG�FDUU\�DGGUHVV�DQG�GDWD�SDUDPHWHUV�
� 6KRXOG�EH�GHILQHG�LQ�SDLUV��WKH�RFFXUUHQFH�RI�D�UHTXHVW���UHVSRQVH�DW�RQH
6$3�VKRXOG�OHDG�WR�DQ�LQGLFDWLRQ���FRQILUP�DW�DQRWKHU�6$3�

7KH�VHUYLFH�PDQDJHPHQW�SULPLWLYHV�DQG�SDUDPHWHUV�ZKLFK�DUH�GHILQHG�LQ�WKH
ODWHU�GHVLJQ�F\FOHV�DUH�QRW�LQWHQGHG�IRU�XVHU�GDWD�WUDQVSRUW��7KLV�LPSOLHV�WKDW
WKHVH�SULPLWLYHV�
� 1HHG�QRW�LQFOXGH�DGGUHVV�DQG�XVHU�GDWD�SDUDPHWHUV�
� 1HHG�QRW�EH�GHILQHG�VXFK�WKDW�WKH�RFFXUUHQFH�RI�D�SULPLWLYH�DW�RQH�6$3�OHDGV
WR�H[HFXWLRQ�RI�D�VLPLODU�W\SH�RI�SULPLWLYH�DW�DQRWKHU�6$3�

*UDSKLFDO�UHSUHVHQWDWLRQ

7KH�HIIHFWV�RI�DGGLQJ�VHUYLFH�PDQDJHPHQW�DUH�JUDSKLFDOO\�UHSUHVHQWHG�LQ
)LJXUH������7KH�ILJXUH�VKRZV�D�VLQJOH�XVHU�SOXV�SDUWV�RI�WKH�VHUYLFH�SURYLGHU�
7KH�VHUYLFH�XVHU�SHUIRUPV�WZR�NLQG�RI�IXQFWLRQV��SULPDU\�IXQFWLRQV�IRU�WKH
H[FKDQJH�RI�XVHU�GDWD�DQG�VHUYLFH�PDQDJHPHQW�IXQFWLRQV��7KH�DUHD�WKDW�LV
VKDUHG�EHWZHHQ�WKH�XVHU�IXQFWLRQV�DQG�WKH�SURYLGHU��LV�WKH�6$3��7R�LOOXVWUDWH
WKH�SRVVLELOLWLHV�RI�VHUYLFH�H[WHQVLRQ�WKDW�ZHUH�GLVFXVVHG�RQ�WKH�SUHYLRXV
SDJHV��WKH�6$3�KDV�EHHQ�GLYLGHG�LQWR�VHYHUDO�SDUWV�
� 7KH�SULPLWLYHV�WKDW�EHORQJ�WR�SDUW�,�GR�QRW�FRQWDLQ�DQ\�VHUYLFH�PDQDJHPHQW
IXQFWLRQDOLW\�� 7KHVH�SULPLWLYHV�KDYH�EHHQ�GHILQHG�GXULQJ� WKH� HDUO\�GHVLJQ
F\FOHV�DQG�UHTXLUHG�QR�PRGLILFDWLRQ�DIWHU� WKH�DGGLWLRQ�RI�VHUYLFH�PDQDJH�
PHQW�

�� 7KLV�VWDWHPHQW�LV�FRUUHFW�LQ�FDVH�RI�FRPPXQLFDWLRQ�VHUYLFHV��EXW�WRR�VLPSOLVWLF�LQ�FDVH�RI
DSSOLFDWLRQ�VHUYLFHV��1RWH�KRZHYHU�WKDW�WKH�HPSKDVLV�RI�WKLV�WKHVLV�LV�RQ�PDQDJHPHQW�RI
FRPPXQLFDWLRQ�QHWZRUNV�

ManagementPrimary

I II III

Provider

SAP

User

)LJXUH������6$3�FDQ�EH�GLYLGHG�LQWR�WKUHH�SDUWV

functions functions
���



$�VHUYLFH�PDQDJHPHQW�DUFKLWHFWXUH
� 7KH�SULPLWLYHV�WKDW�ZHUH�H[WHQGHG�ZLWK�VHUYLFH�PDQDJHPHQW�SDUDPHWHUV��VHH
SDJH�������EHORQJ�WR�SDUW�,,��7KH�H[SODQDWLRQ�IRU�WKLV�LV�WKDW�WKHVH�SULPLWLYHV
SHUIRUP�SULPDU\�DV�ZHOO�DV�VHUYLFH�PDQDJHPHQW�IXQFWLRQV�

� 7KH�SULPLWLYHV�RI�ZKLFK�WKH�UHODWLRQVKLS�WR�RWKHU�SULPLWLYHV�ZHUH�UHILQHG��VHH
SDJH�������EHORQJ�WR�SDUW�,,��7KH�H[SODQDWLRQ�IRU�WKLV�LV�WKDW�WKHVH�SULPLWLYHV
SHUIRUP�SULPDU\� IXQFWLRQV�� EXW� WKH� UHODWLRQVKLS�EHWZHHQ� WKHVH�SULPLWLYHV
KDV�EHHQ�PRGLILHG�EHFDXVH�RI�VHUYLFH�PDQDJHPHQW�UHDVRQV�

� 7KH�QHZ�SULPLWLYHV�WKDW�ZHUH�DGGHG�WR�WKH�GHVLJQ�IRU�VHUYLFH�PDQDJHPHQW
SXUSRVHV��VHH�SDJH�������EHORQJ�WR�SDUW�,,,��7KH�H[SODQDWLRQ�IRU�WKLV�LV�WKDW
WKHVH�SULPLWLYHV�GR�QRW�SHUIRUP�DQ\�SULPDU\�IXQFWLRQV�

������$�PRGHO�IRU�FHQWUDOL]HG�VHUYLFH�PDQDJHPHQW

7KH�FKRLFH�EHWZHHQ�GLVWULEXWHG�DQG�FHQWUDOL]HG�VHUYLFH�PDQDJHPHQW�LV�PDGH
E\�WKH�GHVLJQHU�DQG�IROORZV�IURP�WKH�XVHU�UHTXLUHPHQWV��7KH�FHQWUDOL]HG
DSSURDFK�LV�IROORZHG�LQ�FDVH�D�UHTXLUHPHQW�H[LVWV�WKDW�VHUYLFH�PDQDJHPHQW
LQWHUDFWLRQV�VKRXOG�EH�FRQILQHG�WR�D�VLQJOH�ORFDWLRQ��7KH�SXUSRVH�RI�VXFK�D
UHTXLUHPHQW�PD\�EH�WR�SUHYHQW�XQDXWKRUL]HG�VHUYLFH�PDQDJHPHQW�DFFHVV�RU�WR
DYRLG�WKH�LQWHUIHUHQFH�WKDW�PD\�RFFXU�LQ�FDVH�RI�PXOWLSOH�PDQDJLQJ�XVHUV�
([SUHVVHG�LQ�VHUYLFH�FRQFHSWV��FHQWUDOL]HG�VHUYLFH�PDQDJHPHQW�LPSOLHV�WKDW�DOO
PDQDJHPHQW�LQWHUDFWLRQV�VKRXOG�EH�H[HFXWHG�DW�RQH�VLQJOH�6$3��7KLV�PD\�EH
DQ�H[LVWLQJ�6$3��RU�D�QHZ�VHUYLFH�PDQDJHPHQW�6$3��%RWK�SRVVLELOLWLHV�ZLOO�EH
GLVFXVVHG�LQ�6XEVHFWLRQ����������

7KH�PRGHO�IRU�FHQWUDOL]HG�VHUYLFH�PDQDJHPHQW�LV�VLPSOH�DQG�LV�SUHVHQWHG�LQ
)LJXUH�������7KH�PRGHO�LV�VLPLODU�WR�WKH�RQH�RI�)LJXUH������H[FHSW�WKDW�WKH�6$3
DW�WKH�ULJKW�VXSSRUWV�VHUYLFH�PDQDJHPHQW�LQWHUDFWLRQV��7KLV�VXSSRUW�LV�LQGL�
FDWHG�ZLWK�WKH�OHWWHU�M��WKH�EUDFNHWV�VXUURXQGLQJ�WKH�P�LQGLFDWH�WKDW�SULPDU\
LQWHUDFWLRQV�PD\��EXW�QHHG�QRW�EH�VXSSRUWHG�DW�WKLV�6$3�

��������,PSDFW�RQ�WKH�VHUYLFH�GHILQLWLRQ

,I�D�VHUYLFH�LV�H[WHQGHG�WR�LQFOXGH�VHUYLFH�PDQDJHPHQW��WKH�VHUYLFH�GHILQLWLRQ
PXVW�EH�PRGLILHG��,Q�6XEVHFWLRQ���������WKH�SRVVLEOH�PRGLILFDWLRQV�IRU�WKH�FDVH
RI�GLVWULEXWHG�VHUYLFH�PDQDJHPHQW�ZHUH�GLVFXVVHG��6LQFH�DOO�RI�WKHVH�PRGLIL�
FDWLRQV�PD\�DOVR�RFFXU�LQ�WKH�FDVH�RI�FHQWUDOL]HG�VHUYLFH�PDQDJHPHQW��WKH\�DUH

)LJXUH�������0RGHO�IRU�FHQWUDOL]HG�VHUYLFH�PDQDJHPHQW

P

service provider:

P P (P +) M

• supports transfer of user data
• includes service management capabilities
���



$Q�DOWHUQDWLYH�PDQDJHPHQW�DUFKLWHFWXUH
QRW�UHSHDWHG�LQ�WKLV�VXEVHFWLRQ��,QVWHDG��DQ�DGGLWLRQDO�PRGLILFDWLRQ��ZKLFK�LV
VSHFLILF�IRU�FHQWUDOL]HG�VHUYLFH�PDQDJHPHQW��ZLOO�EH�GLVFXVVHG��WKH�VHUYLFH�PD\
EH�H[WHQGHG�ZLWK�D�VSHFLDO�PDQDJHPHQW�6$3�
7KLV�VXEVHFWLRQ�JLYHV�DOVR�D�IXUWKHU�H[DPSOH�WR�VKRZ�KRZ�WKH�VHTXHQFH�RI
SULPLWLYHV�FDQ�EH�UHILQHG�DIWHU�WKH�VHUYLFH�KDV�EHHQ�H[WHQGHG�ZLWK�VHUYLFH�PDQ�
DJHPHQW�

6SHFLDO�VHUYLFH�PDQDJHPHQW�6$3

$IWHU�WKH�GHVLJQHU�KDV�GHFLGHG�WR�FRQILQH�VHUYLFH�PDQDJHPHQW�LQWHUDFWLRQV�WR
D�VLQJOH�ORFDWLRQ��WKH�GHVLJQHU�LV�FRQIURQWHG�ZLWK�WKH�TXHVWLRQ�ZKHWKHU�WKH
UHVSRQVLELOLW\�IRU�VHUYLFH�PDQDJHPHQW�VKRXOG�EH�DOORFDWHG�WR�DQ�H[LVWLQJ�XVHU
RU�QRW�
,Q�WKH�FDVH�RI�SXEOLF�QHWZRUNV��WKH�VROXWLRQ�ZLOO�RIWHQ�EH�WR�PDNH�D�VSHFLDO�XVHU
UHVSRQVLEOH�IRU�VHUYLFH�PDQDJHPHQW��7KLV�XVHU�XVXDOO\�EHORQJV�WR�WKH�RUJDQL�
]DWLRQ�WKDW�RZQV�WKH�VHUYLFH�SURYLGHU��,Q�WKH�UHPDLQGHU�RI�WKLV�WH[W�WKH�WHUP
¶VHUYLFH�PDQDJHU·�ZLOO�EH�XVHG�WR�GHQRWH�WKLV�VSHFLDO�NLQG�RI�XVHU��7R�FRQQHFW
WKH�VHUYLFH�PDQDJHU��WKH�GHVLJQHU�DGGV�D�GHGLFDWHG�VHUYLFH�PDQDJHPHQW�6$3
WR�WKH�SURYLGHU��)LJXUH��������7KLV�DGGLWLRQ�PXVW�EH�UHIOHFWHG�LQ�WKH�QHZ�VHUYLFH
GHILQLWLRQ�

7KH�GHVLJQHU�PD\�DOVR�GHFLGH�WKDW�RQH�RI�WKH�H[LVWLQJ�XVHUV�EHFRPHV�UHVSRQVL�
EOH�IRU�VHUYLFH�PDQDJHPHQW��7KLV�VROXWLRQ�LV�FRPPRQO\�IRXQG�LQ�SULYDWH�QHW�
ZRUNV��,Q�DQDORJ\�ZLWK�WKH�WHUPLQRORJ\�WKDW�LV�XVHG�LQ�WKH�ZRUOG�RI�RSHUDWLQJ
V\VWHPV��WKLV�XVHU�FDQ�EH�VHHQ�DV�D�¶VXSHU�XVHU·��VXSHU�XVHUV�KDYH�DOO�WKH
ULJKWV�RI�QRUPDO�XVHUV��SOXV�WKH�DGGLWLRQDO�ULJKW�WR�LQLWLDWH�VHUYLFH�PDQDJHPHQW
LQWHUDFWLRQV�

,Q�WKH�VHUYLFH�GHILQLWLRQ�WKH�LGHD�RI�D�VXSHU�XVHU�FDQ�EH�UHIOHFWHG�LQ�WZR�GLIIHU�
HQW�ZD\V��)LUVW��WKH�GHVLJQHU�PD\�GHFLGH�WR�PRGLI\�WKH�EHKDYLRXU�WKDW�LV�SRV�
VLEOH�DW�WKH�H[LVWLQJ�6$3�EHWZHHQ�SURYLGHU�DQG�VXSHU�XVHU��,Q�DGGLWLRQ�WR�WKH
SULPDU\�LQWHUDFWLRQV�WKDW�ZHUH�GHILQHG�GXULQJ�WKH�HDUO\�GHVLJQ�F\FOHV��WKLV�6$3
DOVR�VXSSRUWV�WKH�H[HFXWLRQ�RI�VSHFLDO�VHUYLFH�PDQDJHPHQW�LQWHUDFWLRQV��

service provider

normal (data) SAPs

service provider

normal (data) SAPs
special (service management) SAP

addition of service management

)LJXUH�������,QWURGXFWLRQ�RI�VSHFLDO�VHUYLFH�PDQDJHPHQW�6$3

to connect service manager
���



$�VHUYLFH�PDQDJHPHQW�DUFKLWHFWXUH
6HFRQG��WKH�GHVLJQHU�PD\�GHFLGH�WR�LQWURGXFH�D�GHGLFDWHG�VHUYLFH�PDQDJHPHQW
6$3��7KH�VXSHU�XVHU�ZLOO�QRZ�EH�FRQQHFWHG�WR�WKH�VHUYLFH�SURYLGHU�YLD�WZR
6$3V��RQH�IRU�QRUPDO�GDWD�LQWHUDFWLRQV�DQG�RQH�IRU�PDQDJHPHQW��)LJXUH�������

5HODWLRQVKLS�EHWZHHQ�VHUYLFH�LQWHUDFWLRQV

7KH�VHUYLFH�PDQDJHPHQW�SULPLWLYHV�PXVW�EH�UHODWHG�WR�H[LVWLQJ�GDWD�SULPLWLYHV�
6XFK�QHZ�UHODWLRQVKLS�PXVW�DOZD\V�EH�GHILQHG��ZLWKRXW�VXFK�UHODWLRQVKLS
VHUYLFH�PDQDJHPHQW�ZRXOG�QRW�KDYH�DQ\�LPSDFW�RQ�WKH�SULPDU\�IXQFWLRQV�

)LJXUH������JLYHV�DQ�H[DPSOH�LQ�ZKLFK�VHUYLFH�PDQDJHPHQW�SULPLWLYHV��H[H�
FXWHG�DW�D�GHGLFDWHG�VHUYLFH�PDQDJHPHQW�6$3��DUH�UHODWHG�WR�QRUPDO�GDWD
SULPLWLYHV��,Q�WKLV�H[DPSOH��WKH�StartMonitoring�DQG�MonitorIndication�SULPLWLYHV�DUH
UHODWHG�WR�QRUPDO�DataRequest�DQG�DataIndication�SULPLWLYHV�DW�D�QRUPDO�6$3��6XFK

service provider

super user

normal (data) SAP special (service management) SAP

)LJXUH�������¶6XSHU�XVHU·�FRQQHFWHG�YLD�GLIIHUHQW�6$3V
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$Q�DOWHUQDWLYH�PDQDJHPHQW�DUFKLWHFWXUH
PRQLWRULQJ�SULPLWLYHV�FDQ�IRU�LQVWDQFH�EH�GHILQHG�DV�SDUW�RI�D�VHFXULW\�PDQ�
DJHPHQW�VFKHPH��7KH�StartMonitoring�SULPLWLYH� LQFOXGHV�DV�SDUDPHWHU�WKH
DGGUHVV�RI�WKH�6$3�WKDW�VKRXOG�EH�PRQLWRUHG��$IWHU�H[HFXWLRQ�RI�WKLV�SULPLWLYH�
DOO�GDWD�WKDW�LV�VHQG�DQG�UHFHLYHG�DW�6$3�$�LV�RIIHUHG�DV�SDUW�RI�WKH�MonitorIndi-
cation�DW�WKH�VHUYLFH�PDQDJHPHQW�6$3�

��������7KH�VHUYLFH�PDQDJHU

7KH�VHUYLFH�PDQDJHU�RI�RXU�PRGHO�IRU�FHQWUDOL]HG�VHUYLFH�PDQDJHPHQW��)LJXUH
������FDQ�EH�FRPSDUHG�WR�WKH�VHUYLFH�PDQDJHUV�DV�GHILQHG�HOVHZKHUH�>��@>��@�

,Q�HVVHQFH��RXU�PRGHO�SUHVHQWV�D�IXQFWLRQDO�PRGHO�WKDW�FDQ�EH�XVHG�E\�WKH
GHVLJQHU�GXULQJ�WKH�DUFKLWHFWXUDO�SKDVH��7KH�JRDO�RI�RXU�PRGHO�LV�WR�VKRZ�WKH
GLYLVLRQ�RI�IXQFWLRQDOLW\�EHWZHHQ�VHUYLFH�XVHUV�DQG�VHUYLFH�SURYLGHU��$FFRUGLQJ
WR�RXU�PRGHO��WKH�VHUYLFH�PDQDJHU�VKRXOG�EH�FRQVLGHUHG�DV�D�VHUYLFH�XVHU��7KLV
LV�LQ�OLQH�ZLWK�RXU�GHILQLWLRQ�RI�VHUYLFH�PDQDJHPHQW��6XEVHFWLRQ��������

0RGHOV�DV�GHVFULEHG�HOVHZKHUH�FDQ�RIWHQ�EH�FRQVLGHUHG�DV�RUJDQL]DWLRQDO�PRG�
HOV��7KH�JRDO�RI�VXFK�PRGHOV�LV�WR�VKRZ�WKH�GLYLVLRQ�RI�UHVSRQVLELOLW\�EHWZHHQ
RUJDQL]DWLRQDO�HQWLWLHV��7KHVH�PRGHOV�PD\�EH�SDUWLFXODUO\�XVHIXO�GXULQJ�WKH
RSHUDWLRQDO�SKDVH�
$SSOLHG�WR�WHOHFRPPXQLFDWLRQ��WHOHFRP��QHWZRUNV�>���@��RUJDQL]DWLRQDO�PRGHOV
VKRZ�WKH�GLYLVLRQ�RI�UHVSRQVLELOLW\�EHWZHHQ�WKH�WHOHFRP�FRPSDQ\�DQG�WKH�XVHUV
RI�WKH�WHOHFRP�QHWZRUN��%HFDXVH�WKH�WHOHFRP�FRPSDQ\�SURYLGHV�WR�LWV�XVHUV�D
WHOHFRP�VHUYLFH��WKH�WHUPV�¶WHOHFRP�FRPSDQ\·�DQG�¶VHUYLFH�SURYLGHU·�DUH�RIWHQ
FRQVLGHUHG�DV�V\QRQ\PV�>��@��6LQFH�VHUYLFH�PDQDJHPHQW�ZLOO�XVXDOO\�EH�SHU�
IRUPHG�E\�WKH�WHOHFRP�FRPSDQ\��RUJDQL]DWLRQDO�PRGHOV�PD\�GHVFULEH�VHUYLFH
PDQDJHPHQW�DV�SDUW�RI�WKH�VHUYLFH�SURYLGHU��7KLV�H[SODLQV�WKH�GLIIHUHQFH
EHWZHHQ�WKH�WHUP�¶SURYLGHU·�DV�XVHG�LQ�WKH�WHOHFRP�ZRUOG�DQG�DV�XVHG�WKURXJK�
RXW�WKLV�WKHVLV��)LJXUH�������

,W�LV�SRVVLEOH�WR�UHGUDZ�WKH�RUJDQL]DWLRQDO�PRGHO�VXFK�WKDW�LW�UHVHPEOHV�WKH
IXQFWLRQDO�PRGHO��7KLV�FDQ�EH�DFFRPSOLVKHG�E\�PRYLQJ�WKH�VHUYLFH�PDQDJH�
PHQW�6$3�IURP�WKH�WRS�WR�WKH�VLGH�RI�WKH�VHUYLFH�SURYLGHU��7KH�UHVXOWLQJ�PRGHO
�)LJXUH�������PD\�EH�DWWUDFWLYH�IRU�LWV�DELOLW\�WR�FOHDUO\�GLVWLQJXLVK�EHWZHHQ
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$�VHUYLFH�PDQDJHPHQW�DUFKLWHFWXUH
VHUYLFH�PDQDJHU�DQG�QRUPDO�XVHUV��,W�GHPRQVWUDWHV�WKDW�VHUYLFH�XVHUV�FRQ�
VLGHU�WKH�VHUYLFH�PDQDJHU�DV�SDUW�RI�WKH�RUJDQL]DWLRQ�WKDW�SURYLGHV�WKH�¶VHUYLFH·�
6LQFH�WKH�VHPDQWLFV�RI�VLGHZD\V�FRQQHFWHG�6$3V�KDV�QRW�EHHQ�GHILQHG��)LJXUH
�����VKRXOG�QRW�EH�FRQVLGHUHG�DV�D�IXQFWLRQDO�PRGHO�

������$�PRGHO�IRU�K\EULG�VHUYLFH�PDQDJHPHQW

'LVWULEXWHG�VHUYLFH�PDQDJHPHQW��6XEVHFWLRQ��������KDV��MXVW�DV�FHQWUDOL]HG
VHUYLFH�PDQDJHPHQW��6XEVHFWLRQ���������FHUWDLQ�DGYDQWDJHV�DQG�GLVDGYDQ�
WDJHV�
� 'LVWULEXWHG�VHUYLFH�PDQDJHPHQW�DOORZV�XVHUV�WR�WDNH� LPPHGLDWH�DFWLRQ�LQ
FDVH� WKH\� H[SHULHQFH� SUREOHPV� ZLWK� WKH� VHUYLFH� SURYLGHU� RU� LQ� FDVH� WKH\
FKDQJH�WKHLU�GHPDQGV��:LWK�GLVWULEXWHG�VHUYLFH�PDQDJHPHQW�LW�PD\�EH�GLI�
ILFXOW�WR�DYRLG�LQWHUIHUHQFH�LQ�FDVH�GLIIHUHQW�XVHUV�ZDQW�WR�LQLWLDWH�FRQIOLFWLQJ
PDQDJHPHQW�DFWLRQV��$OVR�VHFXULW\�LV�D�SRWHQWLDO�ZHDN�SRLQW�RI�GLVWULEXWHG
VHUYLFH�PDQDJHPHQW�

� :LWK�FHQWUDOL]HG�VHUYLFH�PDQDJHPHQW�LW�LV�PXFK�HDVLHU�WR�DYRLG�FRQIOLFWLQJ
PDQDJHPHQW�DFWLRQV�DQG�WR�JXDUDQWHH�D�KLJK�OHYHO�RI�VHFXULW\��7KH�GUDZEDFN
RI�FHQWUDOL]HG�VHUYLFH�PDQDJHPHQW��KRZHYHU��LV�WKDW�XVHUV�ZKR�H[SHULHQFH
SUREOHPV�RU�ZKR�FKDQJH�WKHLU�GHPDQGV�VKRXOG�DOZD\V�FRQWDFW�WKH�VHUYLFH
PDQDJHU��7KLV�PD\�EH�LQHIILFLHQW�

Example: $VVXPH�D�1)6�FOLHQW�JHWV�QR�UHVSRQVHV�IURP�D�1)6�VHUYHU�
7R�GHWHUPLQH�WKH�SUREOHP�FDXVH��WKH�FOLHQW�PD\�EH�LQWHUHVWHG�LQ�WKH
UHVXOWV�RI�D�UHDFKDELOLW\�WHVW��VLQFH�VXFK�WHVW�ZLOO�XQYHLO�ZKHWKHU�WKH
VHUYHU�DSSOLFDWLRQ�RU�WKH�XQGHUO\LQJ�8'3�VHUYLFH�FDXVHV�WKH�SURE�
OHP��,Q�WKLV�H[DPSOH�WKH�EHVW�DSSURDFK�VHHPV�WR�GLVWULEXWH�VHUYLFH
PDQDJHPHQW�DQG�DOORZ�HDFK�XVHU�WR�LQLWLDWH�D�UHDFKDELOLW\�WHVW�

Example: 0RVW�QHWZRUNV�DOORZ�WKH�FRQQHFWLRQ�RI�QHZ�XVHUV�DQG�WKH�UH�
PRYDO�RI�H[LVWLQJ�XVHUV��'HSHQGLQJ�RQ�WKH�SDUWLFXODU�GHVLJQ��FRQQHF�
WLRQ�DQG�UHPRYDO�RI�XVHUV�PD\�LQYROYH�VHUYLFH�PDQDJHPHQW�LQWHUDF�
WLRQV��6LQFH�XQDXWKRULVHG�FRQQHFWLRQ�RU�UHPRYDO�DWWHPSWV�VKRXOG�EH
DYRLGHG��WKH�ULJKW�WR�LQLWLDWH�WKHVH�VHUYLFH�PDQDJHPHQW�LQWHUDFWLRQV
PD\�EH�UHVWULFWHG�WR�D�VLQJOH�XVHU��,Q�WKLV�H[DPSOH�WKH�EHVW�DSSURDFK
VHHPV�WR�FHQWUDOLVH�VHUYLFH�PDQDJHPHQW�
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$Q�DOWHUQDWLYH�PDQDJHPHQW�DUFKLWHFWXUH
7KH�LGHD�EHKLQG�K\EULG�VHUYLFH�PDQDJHPHQW�LV�WR�FRPELQH�WKH�DGYDQWDJHV�DQG
DYRLG�WKH�GLVDGYDQWDJHV�RI�WKH�GLVWULEXWHG�DQG�FHQWUDOL]HG�DSSURDFK��7KLV�FDQ
EH�DFFRPSOLVKHG�E\�LQWURGXFLQJ�GLIIHUHQW�VHWV�RI�VHUYLFH�PDQDJHPHQW�LQWHUDF�
WLRQV��6RPH�RI�WKHVH�LQWHUDFWLRQV��VXFK�DV�WKH�UHDFKDELOLW\�WHVW��PD\�EH�LQLWL�
DWHG�E\�DOO�XVHUV��ZKLOH�RWKHU�LQWHUDFWLRQV��VXFK�DV�FRQQHFWLRQ�DQG�UHPRYDO�RI
XVHUV��PD\�RQO\�EH�LQLWLDWHG�E\�D�VLQJOH�FHQWUDO�VHUYLFH�PDQDJHU��,Q�WKH�K\EULG
DSSURDFK�DOO�XVHUV�JHW�VHUYLFH�PDQDJHPHQW�FDSDELOLWLHV��EXW�VRPH�XVHUV�JHW
PRUH�FDSDELOLWLHV�WKDQ�RWKHUV�

7KH�PRGHO�IRU�K\EULG�VHUYLFH�PDQDJHPHQW�LV�VKRZQ�LQ�)LJXUH�������,Q�WKLV
PRGHO�WKH�M’�LQGLFDWHV�WKDW�WKH�DVVRFLDWHG�6$3�DOORZV�RQO\�D�OLPLWHG�VHW�RI�VHUY�
LFH�PDQDJHPHQW�LQWHUDFWLRQV�WR�EH�H[HFXWHG��WKH�M’’�LV�DVVRFLDWHG�ZLWK�WKH�FHQ�
WUDO�VHUYLFH�PDQDJHPHQW�6$3�DQG�LQGLFDWHV�WKDW�WKLV�6$3�DOORZV�H[HFXWLRQ�RI
WKH�FRPSOHWH�VHW�RI�VHUYLFH�PDQDJHPHQW�LQWHUDFWLRQV�

$OWKRXJK�WKH�ILJXUH�VXJJHVWV�WKH�H[LVWHQFH�RI�WZR�VHWV�RI�VHUYLFH�PDQDJHPHQW
LQWHUDFWLRQV��DW�6$3�M’�DQG�M’’���LW�ZLOO�JHQHUDOO\�EH�SRVVLEOH�WR�GHILQH�PRUH�WKDQ
WZR�VHWV��,Q�FDVH�RI�D�ODUJH�SXEOLF�QHWZRUN��LW�PD\�IRU�LQVWDQFH�EH�D�JRRG�LGHD
WR�GHILQH�WKUHH�GLIIHUHQW�VHWV�
� 2QH�VHW�RI�VHUYLFH�PDQDJHPHQW�LQWHUDFWLRQV�WKDW�PD\�RQO\�EH�H[HFXWHG�E\�D
VLQJOH�FHQWUDO�VHUYLFH�PDQDJHU��7KLV�PDQDJHU�SRVVLEO\�EHORQJV�WR�WKH�RUJDQ�
L]DWLRQ�WKDW�RZQV�WKH�SXEOLF�QHWZRUN��7KH�VHW�RI�VHUYLFH�PDQDJHPHQW�LQWHU�
DFWLRQV�PD\�LQFOXGH�LQWHUDFWLRQV�WR�DGG�DQG�UHPRYH�QHWZRUN�XVHUV�

� $QRWKHU�VHW�RI�VHUYLFH�PDQDJHPHQW�LQWHUDFWLRQV�WKDW�PD\�RQO\�EH�H[HFXWHG
E\�D�VPDOO�QXPEHU�RI�VHUYLFH�PDQDJHUV��(DFK�FRPSDQ\�WKDW�LV�FRQQHFWHG�WR
WKH�SXEOLF�QHWZRUN�PD\�KDYH�WKHLU�RZQ�VHUYLFH�PDQDJHU��7KH�VHW�RI�VHUYLFH
PDQDJHPHQW�LQWHUDFWLRQV�ZLOO�EH�VPDOOHU�WKHQ�WKH�SUHYLRXV�VHW�DQG�OLPLWHG
WR�WKH�FRPSDQ\�WR�ZKLFK�WKH�VHUYLFH�PDQDJHU�EHORQJV��7KH�VHUYLFH�PDQDJHU
PD\�IRU�LQVWDQFH�FUHDWH�DQG�GHOHWH�JURXS�DGGUHVVHV�IRU�XVH�ZLWKLQ�WKH�FRP�
SDQ\�

� 7KH� VHW� RI� VHUYLFH�PDQDJHPHQW� LQWHUDFWLRQV� WKDW�PD\� EH� H[HFXWHG� DW� DOO
UHPDLQLQJ�6$3V��7KLV�VHW�LQFOXGHV�IRU�LQVWDQFH�UHDFKDELOLW\�WHVWV�

+\EULG�VHUYLFH�PDQDJHPHQW�LV�FRPPRQO\�IRXQG�LQ�UHDO�QHWZRUNV��7KH�GLVWULE�
XWHG�DQG�FHQWUDOL]HG�DSSURDFKHV�ZKLFK�ZHUH�GLVFXVVHG�LQ�WKH�SUHYLRXV�VXE�
VHFWLRQV��VKRXOG�EH�VHHQ�DV�H[FHSWLRQDO�IRUPV�ZKLFK�DUH�XVHIXO�IRU�H[SODQDWRU\
SXUSRVHV�

)LJXUH�������0RGHO�IRU�K\EULG�VHUYLFH�PDQDJHPHQW

P+M’

service provider:

P+M’ P+M’ (P +) M’’

• supports transfer of user data
• includes service management capabilities
���



$�SURWRFRO�PDQDJHPHQW�DUFKLWHFWXUH
7KH�DGGLWLRQ�RI�K\EULG�VHUYLFH�PDQDJHPHQW�LQYROYHV�WKH�VDPH�FKDQJHV�WR�WKH
VHUYLFH�GHILQLWLRQ�DV�GLVFXVVHG�LQ�WKH�SUHYLRXV�VXEVHFWLRQV��7KHVH�FKDQJHV�DUH
WKHUHIRUH�QRW�UHSHDWHG�KHUH�

����$�SURWRFRO�PDQDJHPHQW�DUFKLWHFWXUH

7KLV�VHFWLRQ�GLVFXVVHV�WKH�DGGLWLRQ�RI�SURWRFRO�PDQDJHPHQW�IXQFWLRQV�WR�SUL�
PDU\�SURWRFRO�IXQFWLRQV��6XEVHFWLRQ�������GHPRQVWUDWHV�WKDW�SURWRFRO�PDQ�
DJHPHQW�FDQ�EH�H[SUHVVHG�LQ�WHUPV�RI�WKH�VDPH�DUFKLWHFWXUDO�FRQFHSWV�DV�XVHG
WR�H[SUHVV�SULPDU\�IXQFWLRQV��6XEVHFWLRQ�������SUHVHQWV�D�IXQFWLRQDO�PRGHO
WKDW�VKRZV�KRZ�WR�SHUIRUP�SURWRFRO�PDQDJHPHQW�IURP�FHQWUDO�ORFDWLRQV��WKLV
PRGHO�LV�GHVFULEHG�LQ�WHUPV�RI�HQWLWLHV�DQG�XQGHUO\LQJ�VHUYLFHV��6XEVHFWLRQ
������SUHVHQWV�WKH�UHODWHG�SK\VLFDO�PRGHO��WKLV�PRGHO�VKRZV�KRZ�HQWLWLHV�FDQ
EH�PDSSHG�XSRQ�VXEV\VWHPV�

������$UFKLWHFWXUDO�FRQFHSWV�IRU�SURWRFRO�PDQDJHPHQW

:LWKLQ�WKH�26,�FRPPXQLW\�SURWRFROV�DUH�XVXDOO\�GHVFULEHG�LQ�WHUPV�RI�
1) ,QGLYLGXDO�SURWRFRO�LQWHUDFWLRQV�
2) 7KH�UHODWLRQVKLS�EHWZHHQ�LQGLYLGXDO�SURWRFRO�LQWHUDFWLRQV�
3) 7KH�VHW�RI�SURWRFRO�HQWLWLHV�
7KH�LGHD�WKDW�SURWRFRO�PDQDJHPHQW�VKRXOG�EH�VHHQ�DV�DQ�H[WHQVLRQ�WR�WKH�RULJ�
LQDO�SURWRFRO��LPSOLHV�WKDW�WKH�DGGLWLRQ�RI�SURWRFRO�PDQDJHPHQW�VKRXOG�KDYH
LPSDFW�RQ�WKH�WHUPV�PHQWLRQHG�DERYH�
7KH�LPSDFW�RQ�WKH�LQGLYLGXDO�SURWRFRO�LQWHUDFWLRQV�LV�GLVFXVVHG�LQ�6XEVHFWLRQ
���������WKH�LPSDFW�RQ�WKH�UHODWLRQVKLS�EHWZHHQ�SURWRFRO�LQWHUDFWLRQV�LV�GLV�
FXVVHG�LQ�6XEVHFWLRQ����������,Q�FDVH�WKH�DGGLWLRQ�RI�SURWRFRO�PDQDJHPHQW
OHDGV�WR�WKH�GHILQLWLRQ�RI�QHZ��SURWRFRO�PDQDJHPHQW��HQWLWLHV��LW�EHFRPHV�IHD�
VLEOH�WR�SHUIRUP�PDQDJHPHQW�IURP�D�FHQWUDO�ORFDWLRQ��'LVFXVVLRQ�RI�WKLV�SRV�
VLELOLW\�ZLOO�EH�SRVWSRQHG�XQWLO�6XEVHFWLRQ�������

��������,QGLYLGXDO�SURWRFRO�LQWHUDFWLRQV

7KH�DGGLWLRQ�RI�SURWRFRO�PDQDJHPHQW�PD\�KDYH�WKH�IROORZLQJ�FRQVHTXHQFHV�IRU
LQGLYLGXDO�SURWRFRO�LQWHUDFWLRQV�
� 1HZ�ILHOGV�PD\�EH�DGGHG�WR�H[LVWLQJ�3'8V�
� 1HZ�3'8V�PD\�EH�GHILQHG�

1HZ�3'8�ILHOGV

)LUVW�DQ�H[DPSOH�LV�JLYHQ�WR�GHPRQVWUDWH�WKDW�WKH�DGGLWLRQ�RI�SURWRFRO�PDQDJH�
PHQW�PD\�LQYROYH�WKH�DGGLWLRQ�RI�VSHFLDO�ILHOGV�WR�H[LVWLQJ�3'8V��7KH�H[DPSOH
WDNHQ�LV�WKH�RQH�RI�WRNHQ�ULQJ��DV�GHILQHG�E\�,(((�DQG�,62�>��@�

7KH�WRNHQ�ULQJ�VWDQGDUG�GHILQHV�KRZ�GDWD�FDQ�EH�H[FKDQJHG�EHWZHHQ�VWDWLRQV
WKDW�DUH�FRQQHFWHG�WR�D�ULQJ��$�VWDWLRQ�WKDW�KDV�GDWD�UHDG\�IRU�WUDQVPLVVLRQ�
���



$Q�DOWHUQDWLYH�PDQDJHPHQW�DUFKLWHFWXUH
ZDLWV�XQWLO�LW�UHFHLYHV�D�IUHH�WRNHQ��$IWHU�UHFHSWLRQ�RI�VXFK�WRNHQ��WKH�VWDWLRQ
FDSWXUHV�WKH�WRNHQ�DQG�VWDUWV�WUDQVPLWWLQJ��7KH�VDPH�VWDWLRQ�WKDW�SXWV�WKH
3'8�RQ�WKH�ULQJ�LV�DOVR�UHVSRQVLEOH�IRU�WKH�3'8·V�UHPRYDO��7KHUH�LV�VRPH�WLPH
HODSVH�EHWZHHQ�SXWWLQJ�D�3'8�RQ�WKH�ULQJ�DQG�UHPRYLQJ�WKH�3'8�IURP�WKH�ULQJ�
'XULQJ�WKLV�WLPH�WKH�UHVSRQVLEOH�VWDWLRQ�PD\�UXQ�LQWR�SUREOHPV��LW�PD\�IRU
LQVWDQFH�EH�VZLWFKHG�RII���$V�D�UHVXOW��WKH�3'8�ZLOO�QRW�EH�UHPRYHG�IURP�WKH
ULQJ�

7R�GHWHFW�VXFK�SUREOHPV��D�VSHFLDO�PDQDJHPHQW�ILHOG�KDV�EHHQ�DGGHG�WR�WKH
3'8��7KLV�ILHOG�LV�WKH�VR�FDOOHG�¶PRQLWRU�ELW·�DQG�LV�XVHG�DV�IROORZV��7KH�WUDQV�
PLWWLQJ�VWDWLRQ�SXWV�WKH�3'8�RQ�WKH�ULQJ�DQG�VHWV�WKH�PRQLWRU�ELW�WR�]HUR��)LJ�
XUH��������

7KH�3'8�SDVVHV�DOO�VWDWLRQV�FRQQHFWHG�WR�WKH�ULQJ��LQFOXGLQJ�D�VSHFLDO�PRQLWRU
VWDWLRQ��7KLV�VWDWLRQ�LV�UHVSRQVLEOH�IRU�GHWHFWLRQ�DQG�FRUUHFWLRQ�RI�DOO�NLQGV�RI
HUURUV���$V�WKH�3'8�SDVVHV��WKH�PRQLWRU�FKHFNV�WKH�PRQLWRU�ELW�DQG�VHWV�WKH
ELW�WR�RQH��)LJXUH�������

7KH�3'8�FRQWLQXHV�LWV�WUDYHO�DORQJ�DOO�VWDWLRQV�FRQQHFWHG�WR�WKH�ULQJ��,I�DQ
HUURU�RFFXUV�WKDW�UHVXOWV�LQ�WKH�3'8�QRW�EHLQJ�UHPRYHG�IURP�WKH�ULQJ��WKH�PRQ�
LWRU�UHFHLYHV�WKH�3'8�IRU�D�VHFRQG�WLPH��7KH�PRQLWRU�LQVSHFWV�WKH�PRQLWRU�ELW

�� 7KHUH�LV�RQO\�RQH�VWDWLRQ�LQ�WKH�ULQJ�WKDW�SHUIRUPV�PRQLWRULQJ�IXQFWLRQV��7KLV�VWDWLRQ�PD\
DOVR�SDUWLFLSDWH�LQ�WKH�H[FKDQJH�RI�QRUPDO�GDWD�3'8V�

Monitor

Transmitter

ring direction

)LJXUH�������7RNHQ�ULQJ��WUDQVPLVVLRQ�RI�3'8

0
PDU

Monitor

Transmitter

ring direction

)LJXUH�������7RNHQ�ULQJ��PRQLWRU�VHWV�PRQLWRU�ELWV

1

���



$�SURWRFRO�PDQDJHPHQW�DUFKLWHFWXUH
DQG�VHHV�WKDW�WKH�ELW�KDV�DOUHDG\�EHHQ�VHW��7KH�PRQLWRU�FRQFOXGHV�WKDW�DQ�HUURU
KDV�RFFXUUHG�DQG�VWDUWV�HUURU�FRUUHFWLRQ�SURFHGXUHV�

1HZ�3'8V

7KH�VDPH�H[DPSOH�FDQ�DOVR�EH�XVHG�WR�GHPRQVWUDWH�WKDW�WKH�DGGLWLRQ�RI�SURWR�
FRO�PDQDJHPHQW�FDQ� LQYROYH� WKH�GHILQLWLRQ�RI�QHZ�3'8V��7KH�H[DPSOH
H[SODLQHG�WKDW�WKH�FRUUHFWLRQ�RI�HUURUV�ZDV�WKH�UHVSRQVLELOLW\�RI�WKH�VLQJOH�PRQ�
LWRU�VWDWLRQ��7KHUH�LV�D�FKDQFH�KRZHYHU�WKDW�DOVR�WKH�PRQLWRU�VWDWLRQ�EUHDNV
GRZQ��,Q�VXFK�FDVH�WKH�WDVNV�RI�WKH�PRQLWRU�ZLOO�EH�DVVLJQHG�WR�RQH�RI�WKH�RWKHU
VWDWLRQV��WKH�VWDQGDUG�GHILQHV�WKDW�HYHU\�VWDWLRQ�PXVW�EH�DEOH�WR�SHUIRUP�WKH
PRQLWRU�UROH���7R�GHWHFW�PRQLWRU�EUHDN�GRZQ��WKH�PRQLWRU�SHULRGLFDOO\�WUDQV�
PLWV�VSHFLDO�Active Monitor Present�3'8V��$OO�VWDWLRQV�ZLWKLQ�WKH�ULQJ�FKHFN
ZKHWKHU�WKHVH�SHULRGLF�WUDQVPLVVLRQ�RFFXU��,I�WKH�Active Monitor Present�3'8�IDLOV
WR�DSSHDU��DOO�VWDWLRQV�ZLWKLQ�WKH�ULQJ�VWDUW�D�FRPSOH[�UHFRYHU\�PHFKDQLVP��$V
D�UHVXOW��WKH�VWDWLRQ�ZLWK�WKH�KLJKHVW�DGGUHVV�WDNHV�RYHU�WKH�PRQLWRU�UHVSRQVL�
ELOLWLHV�

$GGLWLRQDO�H[DPSOHV�WKDW�GHPRQVWUDWH�WKH�QHHG�IRU�QHZ�PDQDJHPHQW�3'8V
FDQ�EH�IRXQG�LQ�WKH�URXWLQJ�VWDQGDUGV��7KH�(6�,6�URXWLQJ�VWDQGDUG�>��@��IRU
H[DPSOH��GHILQHV�Hello�DQG�Redirect�3'8V�

Hello�3'8V�DUH�XVHG�WR�GLVWULEXWH�FRQILJXUDWLRQ�LQIRUPDWLRQ��7KH�UHFHLYHU�RI
VXFK�3'8V�NQRZV�WKDW�WKH�VWDWLRQ�WKDW�JHQHUDWHV�WKHVH�3'8V�LV�DOLYH�DQG
UHDFKDEOH��,I�QHFHVVDU\��WKH�UHFHLYHU�DGGV�D�QHZ�HQWU\�WR�LWV�IRUZDUGLQJ�WDEOH�
,I�Hello�3'8V�DUH�QR�ORQJHU�UHFHLYHG�IURP�FHUWDLQ�VRXUFHV��LW�LV�FRQFOXGHG�WKDW
WKHVH�VRXUFHV�FDQ�QRW�EH�UHDFKHG�DQ\�PRUH��$V�D�UHVXOW��IRUZDUGLQJ�WDEOHV�ZLOO
EH�XSGDWHG�

Redirect�3'8V�DUH�WUDQVPLWWHG�IURP�LQWHUPHGLDWH�V\VWHPV�WR�HQG�V\VWHPV��7KH\
DUH�JHQHUDWHG�LQ�FDVH�DQ�LQWHUPHGLDWH�V\VWHP�GHWHFWV�QRQ�RSWLPDO�URXWHV��7KH
3'8V�FRQWDLQ�WKH�DGGUHVV�RI�EHWWHU�LQWHUPHGLDWH�V\VWHPV�WKDW�DUH�FORVHU�WR�WKH
GHVWLQDWLRQ�DQG�FDQ�DOVR�EH�UHDFKHG�E\�WKH�HQG�V\VWHP��8SRQ�UHFHLSW��WKH�HQG
V\VWHP�FKDQJHV�LWV�IRUZDUGLQJ�WDEOH��ZKLFK�SRVVLEO\�FRQWDLQV�D�VLQJOH�HQWU\��

��������1HZ�UHODWLRQVKLS�EHWZHHQ�SURWRFRO�LQWHUDFWLRQV

$QRWKHU�SRVVLEOH�HIIHFW�RI�DGGLQJ�SURWRFRO�PDQDJHPHQW�LV�D�PRGLILFDWLRQ�RI�WKH
3'8�VHTXHQFH��6XFK�PRGLILFDWLRQ�PD\�EH�QHHGHG�WR�H[SUHVV�WKH�LQIOXHQFH�RI
PDQDJHPHQW�IXQFWLRQV�XSRQ�WKH�RSHUDWLRQ�RI�WKH�SULPDU\�IXQFWLRQV��7KH
QDWXUH�RI�WKH�QHZ�VHTXHQFH�ZLOO�JHQHUDOO\�EH�DQ�DGMXVWPHQW�DQG�QRW�D�FRPSOHWH
FKDQJH�RI�WKH�RULJLQDO�VHTXHQFH��GHYLDWLRQV�RI�WKH�RULJLQDO�VHTXHQFH�ZLOO�RQO\
EH�GLVSOD\HG�LQ�DEQRUPDO�FDVHV��H�J��V\VWHP�IDLOXUH���,Q�PDQ\�FDVHV�WKH�HIIHFW
RI�SURWRFRO�PDQDJHPHQW�FDQ�EH�GHVFULEHG�LQ�WHUPV�RI�DGGLWLRQDO�FRQVWUDLQWV
XSRQ�WKH�QRUPDO�3'8�VHTXHQFH�

Example: ,I�VWDWLRQ�X�QR�ORQJHU�UHFHLYHV�Hello�3'8V�IURP�VWDWLRQ�Y��X
PD\�VWRS�WKH�WUDQVPLVVLRQ�RI�GDWD�3'8V�WR�Y��7KH�SURWRFRO�GHILQLWLRQ
���



$Q�DOWHUQDWLYH�PDQDJHPHQW�DUFKLWHFWXUH
WKDW�UHVXOWV�DIWHU�WKH�LQFOXVLRQ�RI�PDQDJHPHQW��VKRXOG�GHVFULEH�WKLV
PRGLILHG�UHODWLRQVKLS�

$OVR�LQ�FDVH�WKH�DGGLWLRQ�RI�SURWRFRO�PDQDJHPHQW�GRHV�QRW�LQYROYH�WKH�GHILQL�
WLRQ�RI�QHZ�3'8V�RU�3'8�ILHOGV��LW�LV�SRVVLEOH�WKDW�WKH�RULJLQDO�3'8�VHTXHQFH
ZLOO�EH�PRGLILHG��7KLV�FDQ�EH�GHPRQVWUDWHG�E\�WKH�H[DPSOH�RI�WUDQVSDUHQW
EULGJHV�>��@��7KHVH�EULGJHV�LQFOXGH�ILOWHULQJ�WDEOHV�ZKLFK�DUH�XVHG�E\�WKH�SUL�
PDU\�SURWRFRO�IXQFWLRQV�WR�GHWHUPLQH�ZKHWKHU�LQFRPLQJ�3'8V�VKRXOG�QRW�EH
IRUZDUGHG�RYHU�FHUWDLQ�RXWJRLQJ�SRUWV�� �/$1V���:LWKRXW�SURWRFRO�PDQDJHPHQW�
WKH�WDEOHV�UHPDLQ�HPSW\�DQG�LQFRPLQJ�3'8V�ZLOO�EH�IRUZDUGHG�WR�DOO�RWKHU
/$1V��:LWK�SURWRFRO�PDQDJHPHQW��WKH�WDEOHV�ZLOO�EH�ILOOHG�DQG�3'8V�ZLOO�RQO\
EH�IRUZDUGHG�RYHU�VHOHFWHG�/$1V��)LJXUH��������3URWRFRO�PDQDJHPHQW�SXWV
WKXV�DGGLWLRQDO�FRQVWUDLQWV�XSRQ�WKH�3'8�VHTXHQFH�

/HW�XV�H[SODLQ�KRZ�WKHVH�ILOWHULQJ�WDEOHV�DUH�XVHG�E\�WKH�3ULPDU\�3URWRFRO
)XQFWLRQV��)LJXUH��������$IWHU�D�3'8�DUULYHV�RQ�SRUW�X��WKH�GHVWLQDWLRQ�DGGUHVV
LV�H[WUDFWHG�IURP�WKH�3'8�DQG�XVHG�DV�LQSXW�WR�WKH�ILOWHULQJ�WDEOH��,I�WKH�ILOWHU�
LQJ�WDEOH�FRQWDLQV�WKH�GHVWLQDWLRQ�DGGUHVV��WKH�WDEOH�KROGV�WKH�RXWJRLQJ�SRUW
�/$1��RYHU�ZKLFK�WKH�3'8�PXVW�EH�IRUZDUGHG��,I�WKLV�SRUW�LV�QRW�WKH�VDPH�DV
WKH�RQH�RYHU�ZKLFK�WKH�3'8�ZDV�UHFHLYHG��WKH�3'8�ZLOO�DFWXDOO\�EH�IRUZDUGHG�
,I�WKLV�SRUW�LV�WKH�VDPH�DV�WKH�RQH�RQ�ZKLFK�WKH�3'8�ZDV�UHFHLYHG��WKH�3'8�ZLOO
EH�GLVFDUGHG��,I�WKH�ILOWHULQJ�WDEOH�GRHV�QRW�FRQWDLQ�WKH�GHVWLQDWLRQ�DGGUHVV��WKH
3'8�ZLOO�EH�IRUZDUGHG�RYHU�DOO�SRVVLEOH�SRUWV��H[FHSW�WKH�RQH�RYHU�ZKLFK�WKH
3'8�ZDV�UHFHLYHG��,Q�FDVH�RI�HPSW\�WDEOHV��WKH�LQFRPLQJ�3'8V�ZLOO�WKXV�EH�IRU�
ZDUGHG�RYHU�DOO�RWKHU�/$1V�

,W�LV�WKH�WDVN�RI�PDQDJHPHQW�IXQFWLRQV�WR�LQLWLDOL]H�DQG�PDLQWDLQ�WKH�ILOWHULQJ
WDEOH��7KLV�WDVN�LV�SHUIRUPHG�DV�IROORZV��$IWHU�D�3'8�LV�UHFHLYHG�RQ�SRUW�X��WKH
VRXUFH�DGGUHVV�LV�H[WUDFWHG�IURP�WKH�3'8��7KLV�DGGUHVV�LV�XVHG�WR�LQLWLDOL]H�DQG
PDLQWDLQ�WKH�ILOWHULQJ�WDEOH��7KH�LGHD�LV�DV�IROORZV��LI�3'8V�IURP�D�VSHFLILF
DGGUHVV�DUH�UHFHLYHG�RQ�SRUW�X��SRUW�X�PXVW�DOVR�EH�XVHG�WR�IRUZDUG�3'8V�WR
WKDW�VSHFLILF�DGGUHVV��$IWHU�UHFHSWLRQ�RI�D�3'8��WKH�ILOWHULQJ�WDEOH�LV�FRQVXOWHG
WR�FKHFN�LI�WKH�3'8·V�VRXUFH�DGGUHVV�KDV�DOUHDG\�EHHQ�LQFOXGHG��,I�WKLV�LV�QRW
WKH�FDVH��WKH�DGGUHVV�DQG�SRUW�DUH�DGGHG�WR�WKH�WDEOH�DQG�D�WLPHU�LV�VWDUWHG
WKDW�DOORZV�WKH�HQWU\�WR�EH�WLPHG�RXW��DQG�UHPRYHG���,I�WKH�DGGUHVV�KDV�DOUHDG\

)LJXUH�������7UDQVSDUHQW�EULGJH

x

a

b

c

BRIDGE

Without Protocol Management

x ? PDU;
a ! PDU
||
b ! PDU
||
c ! PDU

)

(
x ? PDU;
c ! PDU

PDU

PDU

PDU

PDU
x

a

b

c

BRIDGE
PDU

PDU

PDU

PDU

With Protocol Management
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$�SURWRFRO�PDQDJHPHQW�DUFKLWHFWXUH
EHHQ�LQFOXGHG��WKH�SRUW�LQIRUPDWLRQ�ZLOO�EH�UHSODFHG�ZLWK�WKH�SRUW�QXPEHU�RYHU
ZKLFK�WKH�ODVW�3'8�ZDV�UHFHLYHG��$OVR�WKH�WLPHU�ZLOO�EH�UHVWDUWHG�

������$�IXQFWLRQDO�PRGHO�IRU�UHPRWH�SURWRFRO�PDQDJHPHQW

7KLV�VXEVHFWLRQ�GHYHORSV�D�QXPEHU�RI�PRGHOV�WKDW�VKRZ�KRZ�SURWRFRO�HQWLWLHV
FDQ�EH�PDQDJHG�IURP�RQH�RU�PRUH�UHPRWH�ORFDWLRQV��7KH�PRGHOV�ZLOO�EH�GHYHO�
RSHG�LQ�D�QXPEHU�RI�VWHSV��)LUVW�WKH�RXWFRPH�RI�WKH�LQLWLDO�GHVLJQ�F\FOH�V��ZLOO
EH�UHSKUDVHG��1H[W�WKH�DGGLWLRQ�RI�SURWRFRO�PDQDJHPHQW�IXQFWLRQDOLW\�ZLOO�EH
GLVFXVVHG��6LQFH�WKLV�IXQFWLRQDOLW\�QHHG�QRW�EH�GLVWULEXWHG�HTXDOO\��VSHFLDO
DWWHQWLRQ�ZLOO�EH�SDLG�WR�FHQWUDOL]HG�PDQDJHPHQW��6XEVHFWLRQ���������)LQDOO\�LW
ZLOO�EH�VKRZQ�KRZ�PDQDJHPHQW�LQWHUDFWLRQV�FDQ�EH�PDSSHG�XSRQ�XQGHUO\LQJ
VHUYLFHV�DQG�D�IXQFWLRQDO�PRGHO�IRU�SURWRFRO�PDQDJHPHQW�ZLOO�EH�SUHVHQWHG�

2XWFRPH�RI�WKH�HDUO\�GHVLJQ�F\FOHV

'XULQJ�WKH�LQLWLDO�GHVLJQ�F\FOH�V��WKH�IRFXV�LV�RQ�WKH�SURWRFRO·V�SULPDU\�IXQF�
WLRQV��7KHVH�IXQFWLRQV�KDQGOH�WKH�WUDQVIHU�RI�XVHU�GDWD��PDQDJHPHQW�LVVXHV
ZLOO�JHQHUDOO\�QRW�EH�DGGUHVVHG��7KH�RXWFRPH�RI�WKH�LQLWLDO�F\FOH�V��DUH�D
QXPEHU�RI�SURWRFRO�HQWLWLHV�SOXV�WKH�LQWHUDFWLRQV�WKDW�WDNH�SODFH�EHWZHHQ�WKHVH
HQWLWLHV��WKH�SURWRFRO���7KH�WHUPV�¶GDWD�HQWLWLHV·�DQG�¶GDWD�LQWHUDFWLRQV·�DUH�XVHG
WR�GHQRWH�WKLV�RXWFRPH��'DWD�LQWHUDFWLRQV�DUH�FDUULHG�RXW�E\�QRUPDO�GDWD
3'8V�

Y

Y Y

N

N N

SOURCE
FOUND IN
FILTERING

TABLE

UPDATE
DIRECTION
AND TIMER

ADD SOURCE
TO TABLE

WITH DIRECTION
AND NEW TIMER

READY

FORWARD
PDU ON ALL

LANs, EXCEPT X

DISCARD

PDU

FORWARD
PDU TO

CORRECT LAN

READY

DIRECTION

IS PORT X

DESTINATION
FOUND IN
FILTERING

TABLE

PDU
RECEIVED
ON PORT X

)LJXUH�������7UDQVSDUHQW�EULGJH��SULPDU\�	�PDQDJHPHQW�IXQFWLRQV

Primary Functions Management Functions
���



$Q�DOWHUQDWLYH�PDQDJHPHQW�DUFKLWHFWXUH
)LJXUH������VKRZV�VXFK�RXWFRPH�IRU�OD\HU�1��7KH�P�ZLWKLQ�WKH�GDWD�HQWLWLHV
LQGLFDWH�WKDW�WKH�HQWLWLHV�SHUIRUP�3ULPDU\�IXQFWLRQV�

$GGLWLRQ�RI�PDQDJHPHQW�IXQFWLRQDOLW\

'XULQJ�WKH�ODWHU�GHVLJQ�F\FOHV�PDQDJHPHQW�IXQFWLRQDOLW\�ZLOO�EH�DGGHG��7KLV
QHZ�IXQFWLRQDOLW\�PD\�RU�PD\�QRW�LQYROYH�WKH�LQWURGXFWLRQ�RI�QHZ��PDQDJH�
PHQW��HQWLWLHV�

)LUVW�WKH�FDVH�ZLOO�EH�FRQVLGHUHG�LQ�ZKLFK�QR�QHZ�PDQDJHPHQW�HQWLWLHV�ZLOO�EH
LQWURGXFHG��+HUH�WKH�DGGHG�PDQDJHPHQW�IXQFWLRQDOLW\�ZLOO�FRPSOHWHO\�EH�SHU�
IRUPHG�E\�WKH�H[LVWLQJ�GDWD�HQWLWLHV��7KLV�LV�LOOXVWUDWHG�LQ�)LJXUH�������7KH
ILJXUH�VKRZV�WKDW�WKH�GDWD�HQWLWLHV�IURP�WKH�SUHYLRXV�ILJXUH�DUH�QRZ�HQJDJHG
LQ�WZR�NLQG�RI�IXQFWLRQV��3ULPDU\�IXQFWLRQV��P��DQG�0DQDJHPHQW�IXQFWLRQV��M���
7KH�LQWHUDFWLRQ�EHWZHHQ�ERWK�HQWLWLHV�LV�FDUULHG�RXW�E\�WKH�QRUPDO�GDWD�3'8V�
DXJPHQWHG�ZLWK�QHZ�PDQDJHPHQW�3'8V�DQG���RU�PDQDJHPHQW�3'8�ILHOGV��VHH
DOVR�6XEVHFWLRQ��������

7KH�ILJXUH�VKRZV�WKDW�WKHUH�LV�VRPH�RYHUODS�EHWZHHQ�3ULPDU\�DQG�0DQDJHPHQW
IXQFWLRQV��7KLV�RYHUODS�LV�GUDZQ�DV�D�JUH\�DUHD�DQG�LQGLFDWHV�WKH�UHODWLRQVKLS
EHWZHHQ�3ULPDU\�DQG�0DQDJHPHQW�IXQFWLRQV��,W�FRPSULVHV�WKRVH�SDUWV�RI�WKH
3ULPDU\�IXQFWLRQV�WKDW�FDQ�EH�PDQDJHG��LQ�PDQ\�FDVHV�WKHVH�SDUWV�FRQWDLQ
SDUDPHWHUV�DQG�WDEOHV��,Q�WHUPV�RI�,QWHUQHW�PDQDJHPHQW�VXFK�SDUW�UHSUHVHQW
WKH�0,%V�

1RZ�WKH�FDVH�ZLOO�EH�FRQVLGHUHG�WKDW�QHZ�PDQDJHPHQW�HQWLWLHV�DUH�LQWURGXFHG�
,Q�VXFK�FDVH�WKH�PDQDJHPHQW�IXQFWLRQDOLW\�LV�SHUIRUPHG�E\�GDWD�HQWLWLHV�DV
ZHOO�DV�RQH��RU�PRUH��PDQDJHPHQW�HQWLWLHV��)LJXUH������VKRZV�WKH�H[DPSOH�LQ
ZKLFK�D�VLQJOH�PDQDJHPHQW�HQWLW\��LQGLFDWHG�E\�M’’��KDV�EHHQ�DGGHG��7KLV
HQWLW\�¶FRQWUROV·�WKH�SULPDU\�SDUW��P��RI�HDFK�GDWD�HQWLW\�YLD�WKH�DVVRFLDWHG�PDQ�
DJHPHQW�SDUW��M’���7R�HQDEOH�VXFK�FRQWURO��PDQDJHPHQW�LQWHUDFWLRQV�PXVW�EH

�� (QWLWLHV�DUH�HQFORVHG�E\�WKLFN�OLQHV��$FFRUGLQJ�WR�WKH�26,�GHILQLWLRQV��HQWLWLHV�PD\�EH�HQ�
JDJHG�LQ�PXOWLSOH�IXQFWLRQV�>��@��)XQFWLRQV�DUH�HQFORVHG�E\�WKLQ�OLQHV�

P P

layer N

data interactions

)LJXUH�������2XWFRPH�RI�HDUO\�GHVLJQ�F\FOHV

P MP M

layer N

data +
management
interactions

)LJXUH�������$GGLWLRQ�RI�PDQDJHPHQW�IXQFWLRQDOLW\�WR�H[LVWLQJ�HQWLWLHV
���



$�SURWRFRO�PDQDJHPHQW�DUFKLWHFWXUH
H[FKDQJHG�EHWZHHQ�M’’�DQG�DOO�M’s��1RWH�WKDW�GDWD�LQWHUDFWLRQV�ZLOO�VWLOO�EH
H[FKDQJHG�EHWZHHQ�ERWK�Ps��WKH�LQWHUDFWLRQV�DUH�QRW�VKRZQ�WR�NHHS�WKH�ILJXUH
VXUYH\DEOH��

7KH�SDUW�RI�WKH�0DQDJHPHQW�IXQFWLRQDOLW\�SHUIRUPHG�E\�WKH�QRUPDO�GDWD�HQWL�
WLHV�LV�XVXDOO\�GLIIHUHQW�IURP�WKH�SDUW�RI�WKH�0DQDJHPHQW�IXQFWLRQDOLW\�SHU�
IRUPHG�E\�WKH�PDQDJHPHQW�HQWLWLHV��,Q�FDVH�RI�,QWHUQHW�PDQDJHPHQW�WKLV�LV�IRU
LQVWDQFH�FOHDUO\�IRUPXODWHG�E\�WKHLU�¶IXQGDPHQWDO�D[LRP·��ZKLFK�VD\V�WKDW��WKH
LPSDFW�RI�DGGLQJ�QHWZRUN�PDQDJHPHQW�WR�PDQDJHG�QRGHV�PXVW�EH�PLQLPDO�
UHIOHFWLQJ�WKH�ORZHVW�FRPPRQ�GHQRPLQDWRU��>���@>���@��$FFRUGLQJ�WR�WKLV�YLHZ
PRVW�RI�WKH�PDQDJHPHQW�IXQFWLRQDOLW\�PXVW�EH�SHUIRUPHG�E\�GHGLFDWHG�PDQ�
DJHPHQW�QRGHV��7KLV�GLIIHUHQFH�LQ�IXQFWLRQDOLW\�LV�DOVR�GHSLFWHG�LQ�)LJXUH������
WKH�IXQFWLRQDOLW\�ZLWKLQ�WKH�GDWD�HQWLWLHV�KDV�D�GLIIHUHQW�IRUP�DQG�QDPH��M’�
WKHQ�WKH�IXQFWLRQDOLW\�ZLWKLQ�WKH�PDQDJHPHQW�HQWLW\�(M’’��

$Q�LQWHUHVWLQJ�SDUW�RI�)LJXUH������LV�WKDW�WKH�PDQDJHPHQW�HQWLW\�LV�SDUW�RI�WKH
VDPH�SURWRFRO�OD\HU�DV�WKH�GDWD�HQWLWLHV��7KLV�LV�D�ORJLFDO�FRQVHTXHQFH�RI�WKH
YLHZ�WKDW�SURWRFRO�PDQDJHPHQW�VKRXOG�EH�DGGHG�WR�WKH�OD\HU�WKDW�LV�PDQDJHG��
,W�LV�WKH�RQO\�SRVVLEOH�ZD\�IRU�GDWD�DQG�PDQDJHPHQW�HQWLWLHV�WR�H[FKDQJH�3'8V
�LQ�FDVH�PDQDJHPHQW�3'8V�ZHUH�H[FKDQJHG�EHWZHHQ�HQWLWLHV�LQ�GLIIHUHQW�OD\�
HUV��WKH�OD\HULQJ�FRQFHSW�ZRXOG�EH�YLRODWHG��
$OWKRXJK�WKH�LGHD�WKDW�GDWD�DQG�PDQDJHPHQW�HQWLWLHV�UHVLGH�ZLWKLQ�WKH�VDPH
OD\HU�VHHPV�VWUDLJKWIRUZDUG��WKH�26,�PDQDJHPHQW�DUFKLWHFWXUH�GRHV�QRW�PRGHO
PDQDJHPHQW�WKLV�ZD\��7KLV�LV�EHFDXVH�WKH�GHYHORSHUV�RI�WKLV�DUFKLWHFWXUH�FRQ�
IXVHG�DEVWUDFWLRQ�OHYHOV��VHH�DOVR�6XEVHFWLRQ���������

&HQWUDOL]HG�PDQDJHPHQW

'HGLFDWHG�PDQDJHPHQW�HQWLWLHV�FDQ�EH�DGGHG�WR�D�GHVLJQ�LQ�FDVH�PDQDJHPHQW
GHFLVLRQV�PXVW�EH�WDNHQ�IURP�VSHFLDO�ORFDWLRQV��7KH�DGYDQWDJHV�DQG�GLVDGYDQ�
WDJHV�RI�FRQFHQWUDWLQJ�PDQDJHPHQW�IXQFWLRQDOLW\�ZHUH�DOUHDG\�GLVFXVVHG�LQ
6XEVHFWLRQ��������WKH�WHUP�FHQWUDOL]HG�PDQDJHPHQW�ZDV�LQWURGXFHG�WR�GHQRWH
WKLV�NLQG�RI�PDQDJHPHQW��&HQWUDOL]HG�PDQDJHPHQW�LV�VKRZQ�LQ�)LJXUH������
7KH�PDQDJHPHQW�LQWHUDFWLRQV�WDNH�SODFH�EHWZHHQ�WKH�PDQDJHPHQW�HQWLW\�(M’’)

DQG�WKH�PDQDJHPHQW�IXQFWLRQDOLW\�ZLWKLQ�WKH�GDWD�HQWLWLHV�(M’)��7KH�GDWD�LQWHU�
DFWLRQV�WDNH�SODFH�EHWZHHQ�WKH�SULPDU\�IXQFWLRQDOLW\��P��ZLWKLQ�WKH�GDWD�HQWL�
WLHV��1RWH�WKDW�FHQWUDOL]HG�PDQDJHPHQW�GRHV�QRW�DOORZ�GLUHFW�PDQDJHPHQW
LQWHUDFWLRQV�EHWZHHQ�GDWD�HQWLWLHV��FKDQJHV�LQ�GDWD�HQWLWLHV�FDQ�RQO\�SURSDJDWH

�� 1RWH�WKDW�WKLV�ZD\�RI�PRGHOOLQJ�LV�LQ�DJUHHPHQW�ZLWK�WKH�JHQHUDO�FKDUDFWHULVWLFV�RI�SURWRFRO
PDQDJHPHQW��DV�GLVFXVVHG�LQ�6XEVHFWLRQ�������

P M’ M’’P M’

layer N

)LJXUH�������$GGLWLRQ�RI�QHZ�PDQDJHPHQW�HQWLW\
���



$Q�DOWHUQDWLYH�PDQDJHPHQW�DUFKLWHFWXUH
WR�RWKHU�GDWD�HQWLWLHV�YLD�WKH�FHQWUDO�PDQDJHU��,QWHUDFWLRQV�EHWZHHQ�PDQDJH�
PHQW�HQWLW\�DQG�GDWD�HQWLWLHV�DUH�XVXDOO\�LQLWLDWHG�E\�WKH�PDQDJHPHQW�HQWLW\�

,QVWHDG�RI�D�VLQJOH�PDQDJHPHQW�HQWLW\��D�ZKROH�KLHUDUFK\�RI�PDQDJHPHQW�HQWL�
WLHV�PD\�EH�GHILQHG��6XFK�KLHUDUFK\�PD\�EH�XVHIXO�WR�HQDEOH�GLIIHUHQW�PDQDJH�
PHQW�GRPDLQV�DQG�SROLFLHV�WR�EH�GHILQHG�>���@>���@��,I�WKH�VFRSH�UHPDLQV�SUR�
WRFRO�PDQDJHPHQW��DOO�HQWLWLHV�VWLOO�UHVLGH�ZLWKLQ�WKH�VDPH�OD\HU�DV�WKH�GDWD
HQWLWLHV��1RWH�WKDW�WKLV�PDQDJHPHQW�KLHUDUFK\�VKRXOG�QRW�EH�FRPSDUHG�WR
701·V�IXQFWLRQDO�KLHUDUFK\��6HFWLRQ�������ZKHUH�WKH�UHODWLRQVKLS�EHWZHHQ�GLI�
IHUHQW�W\SHV�RI�PDQDJHPHQW��VHUYLFH��SURWRFRO�DQG�HOHPHQW�PDQDJHPHQW��LV
H[SUHVVHG�

,Q�WKH�UHPDLQGHU�RI�WKLV�WH[W�WKH�IRFXV�ZLOO�EH�RQ�WKH�VLQJOH�PDQDJHU�DSSURDFK�
WKH�LGHD�RI�KLHUDUFKLHV�RI�SURWRFRO�PDQDJHUV�ZLOO�QRW�IXUWKHU�EH�GLVFXVVHG�

7KH�IXQFWLRQDO�SURWRFRO�PDQDJHPHQW�PRGHO

7KH�ILQDO�VWHS�LQ�WKH�GHYHORSPHQW�RI�D�IXQFWLRQDO�PRGHO�IRU�SURWRFRO�PDQDJH�
PHQW��LV�WKH�PDSSLQJ�RI�SURWRFRO�LQWHUDFWLRQV�XSRQ�XQGHUO\LQJ�VHUYLFHV��$V
VHHQ�EHIRUH��WZR�GLIIHUHQW�NLQGV�RI�LQWHUDFWLRQV�H[LVW��GDWD�LQWHUDFWLRQV�DQG
PDQDJHPHQW�LQWHUDFWLRQV��7KHVH�LQWHUDFWLRQV�PD\�EH�WUHDWHG�E\�WKH�GHVLJQHU
LQ�GLIIHUHQW�ZD\V�

$�ILUVW�SRVVLELOLW\�LV�WKDW�WKH�GHVLJQHU�GHFLGHV�WR�XVH�IRU�ERWK�NLQGV�RI�LQWHUDF�
WLRQV�D�VLQJOH�3'8�W\SH��,Q�WKLV�FDVH�PDQDJHPHQW�LQIRUPDWLRQ�ZLOO�EH�SXW�LQ
VSHFLDO�ILHOGV�RI�GDWD�3'8V��7KLV�ZDV�DOUHDG\�GLVFXVVHG�RQ�SDJH������ZKHUH�WKH
H[DPSOH�ZDV�JLYHQ�RI�WKH�PRQLWRU�ELW�RI�WRNHQ�ULQJ�

6LQFH�PDQDJHPHQW�LQIRUPDWLRQ�ZLOO�EH�FRQYH\HG�DV�SDUW�RI�QRUPDO�GDWD�3'8V�
WKH�VDPH�XQGHUO\LQJ�VHUYLFH�ZLOO�EH�XVHG�IRU�WKH�WUDQVIHU�RI�GDWD�DV�ZHOO�DV
PDQDJHPHQW�LQIRUPDWLRQ��7KLV�SRVVLELOLW\�FDQ�EH�FRPSDUHG�WR�26,·V�OD\HU
RSHUDWLRQ��)LJXUH������VKRZV�WKLV�SRVVLELOLW\��LQ�FDVH�QR�VHSDUDWH�PDQDJHPHQW
HQWLW\�KDV�EHHQ�LQWURGXFHG��WKH�HQWLW\�M’’�DW�WKH�ULJKW�FDQ�HYHQ�EH�UHPRYHG�

P

M’

P

M’

M’’

data interactions

management
interactions

)LJXUH�������&HQWUDOL]HG�PDQDJHPHQW
���



$�SURWRFRO�PDQDJHPHQW�DUFKLWHFWXUH
)LJXUH������FDQ�DOVR�EH�XVHG�WR�PRGHO�WKH�FDVH�LQ�ZKLFK�WKH�GHVLJQHU�XVHV�GLI�
IHUHQW�3'8V�IRU�GDWD�DQG�PDQDJHPHQW��EXW�PDSV�ERWK�NLQGV�RI�3'8V�XSRQ�WKH
VDPH�XQGHUO\LQJ�VHUYLFH��7KLV�FDQ�EH�FRPSDUHG�WR�26,·V�OD\HU�PDQDJHPHQW�

7KH�PRVW�LQWHUHVWLQJ�FDVH��KRZHYHU��LV�WKDW�WKH�GHVLJQHU�GHFLGHV�WR�XVH�IRU�ERWK
NLQGV�RI�LQWHUDFWLRQV�GLIIHUHQW�3'8�W\SHV�DQG�PDS�WKHVH�3'8�W\SHV�XSRQ�GLI�
IHUHQW�XQGHUO\LQJ�VHUYLFHV��6XFK�GHFLVLRQ�FDQ�EH�PDGH�IRU�YDULRXV�UHDVRQV�

2QH�UHDVRQ�LV�WR�JXDUDQWHH�WKDW�XVHU�GDWD�DQG�PDQDJHPHQW�LQIRUPDWLRQ�ZLOO
EH�WUDQVIHUUHG�LQGHSHQGHQWO\�RI�HDFK�RWKHU��6XFK�LQGHSHQGHQW�WUHDWPHQW
HQVXUHV�WKDW�PDQDJHPHQW�LQIRUPDWLRQ�H[FKDQJHV�FDQ�QRW�EH�KDPSHUHG�E\
SRWHQWLDO�SUREOHPV�LQ�WKH�VHUYLFH�SURYLGHU�IRU�XVHU�GDWD��(YHQ�LQ�FDVH�RI�IDXOWV
RU�FRQJHVWLRQ��PDQDJHPHQW�LQIRUPDWLRQ�ZLOO�VWLOO�DUULYH�LQ�WLPH�����

$QRWKHU�UHDVRQ�PLJKW�EH�WKDW�PDQDJHPHQW�LQWHUDFWLRQV�SXW�GLIIHUHQW�GHPDQGV
XSRQ�WKH�XQGHUO\LQJ�VHUYLFH�DV�FRPSDUHG�WR�GDWD�LQWHUDFWLRQV��7KLV�FDQ�EH
H[SHFWHG�LQ�FDVH�RI�PDQDJHPHQW�RI�WKH�ORZHU�SURWRFRO�OD\HUV��7KH�GLIIHUHQFHV
PD\�EH�VXFK��WKDW�LW�ZLOO�QRW�HYHQ�EH�SRVVLEOH�WR�XVH�D�VLQJOH�XQGHUO\LQJ�VHUYLFH
IRU�GDWD�DQG�PDQDJHPHQW�3'8V��([DPSOHV�RI�VXFK�GLIIHUHQFHV�DUH�
� 'DWD�XQLW�VL]H��,Q�FDVH�RI�IRU�LQVWDQFH�$70��GDWD�3'8V�KDYH�IL[HG�OHQJWKV�RI
���E\WHV�����IRU�XVHU�GDWD�DQG���IRU�SURWRFRO�FRQWURO�LQIRUPDWLRQ��3'8�VL]HV
IRU�PDQDJHPHQW�DUH�XVXDOO\�RI�YDULDEOH�OHQJWK�DQG�PXFK�ORQJHU�

� 4XDOLW\�RI�6HUYLFH��$W�GDWD� OLQN� OHYHO� LW�PD\�EH�DFFHSWDEOH� WKDW�VRPH�GDWD
3'8V�JHW�ORVW��,W�PD\�QRW�EH�DFFHSWDEOH��KRZHYHU��WKDW�PDQDJHPHQW�3'8V
JHW�ORVW��7KHUH�PD\�DOVR�EH�GLIIHUHQFHV�ZLWK�UHVSHFW�WR�WKURXJKSXW�DQG�GHOD\�
$V�RSSRVHG�WR�PDQDJHPHQW�3'8V��WKH�H[FKDQJH�RI�GDWD�3'8V�PD\�UHTXLUH
D�KLJK�WKURXJKSXW�DQG�D�IL[HG�GHOD\��H�J��,6'1�%�FKDQQHO��

� 5HDFKDELOLW\�RI�PDQDJHG�HQWLWLHV��7KHUH�PD\�EH�D�GHVLUH�WR�PDQDJH�VHYHUDO
GDWD�OLQN�HQWLWLHV�IURP�D�FHQWUDO�ORFDWLRQ��,Q�JHQHUDO�WKHVH�GDWD�OLQN�HQWLWLHV
PD\�EH�FRQQHFWHG�WR�PXOWLSOH�SK\VLFDO�VHUYLFH�SURYLGHUV��$FFRUGLQJ�WR�WKH
26,�5HIHUHQFH�0RGHO��GDWD� OLQN�HQWLWLHV�FRQQHFWHG�WR�RQH�SK\VLFDO�VHUYLFH
SURYLGHU�FDQ�QRW�LQWHUDFW��DW�GDWD�OLQN�OHYHO��ZLWK�GDWD�OLQN�HQWLWLHV�FRQQHFWHG
WR�RWKHU�SK\VLFDO�VHUYLFH�SURYLGHUV��,Q�FDVH�RI�PHVKHG�WRSRORJ\�QHWZRUNV��QR
FHQWUDO�ORFDWLRQ�FDQ�EH�IRXQG�ZKHUH�DOO�SK\VLFDO�VHUYLFH�SURYLGHUV�PHHW��7R
DOORZ� WKH� H[FKDQJH� RI� PDQDJHPHQW� LQIRUPDWLRQ� EHWZHHQ� WKH� FHQWUDOL]HG
PDQDJHU�DQG�WKH�YDULRXV�GDWD�OLQN�HQWLWLHV��LQWURGXFWLRQ�RI�D�VSHFLDO�VHUYLFH
SURYLGHU�PD\�EHFRPH�LQHYLWDEOH�

layer N

P M’ M’’P M’

underlying service provider

)LJXUH�������'DWD�DQG�PDQDJHPHQW�LQWHUDFWLRQ�XVH�VDPH�XQGHUO\LQJ�VHUYLFH
���



$Q�DOWHUQDWLYH�PDQDJHPHQW�DUFKLWHFWXUH
7KH�DQDO\VLV�RI�UHDOL]DWLRQ�FRQVHTXHQFHV�RI�LQWURGXFLQJ�D�VSHFLDO�VHUYLFH�SUR�
YLGHU�IRU�WKH�H[FKDQJH�RI�PDQDJHPHQW�LQIRUPDWLRQ�ZLOO�EH�SRVWSRQHG�XQWLO�6HF�
WLRQ������$�PRGHO�WKDW�LOOXVWUDWHV�WKLV�VSHFLDO�VHUYLFH�SURYLGHU�LV�VKRZQ�LQ
)LJXUH�������WKH�PRGHO�FDQ�EH�XVHG�WR�H[SODLQ�DOO�W\SHV�RI�SURWRFRO�PDQDJH�
PHQW�GLVFXVVHG�VR�IDU��,Q�WKH�UHPDLQGHU�RI�WKH�WH[W�WKH�WHUP�IXQFWLRQDO�UHIHU�
HQFH�PRGHO�IRU�SURWRFRO�PDQDJHPHQW�LV�XVHG�WR�GHQRWH�WKLV�PRGHO�

������$�SK\VLFDO�PRGHO�IRU�UHPRWH�SURWRFRO�PDQDJHPHQW

7KH�SK\VLFDO�SURWRFRO�UHIHUHQFH�PRGHO�FDQ�EH�GHULYHG�IURP�WKH�IXQFWLRQDO
PRGHO�E\�PDSSLQJ�IXQFWLRQDO�HQWLWLHV�XSRQ�VXEV\VWHPV���7KH�VSHFLDO�PDQDJH�
PHQW�HQWLW\�M’’��)LJXUH�������FDQ�EH�LPSOHPHQWHG�LQ�GLIIHUHQW�ZD\V�
� 7KH�PDQDJHPHQW� HQWLW\� FDQ�EH� LPSOHPHQWHG� WRJHWKHU�ZLWK� D� GDWD� HQWLW\�
7KHUH�LV�WKXV�RQH�VXEV\VWHP�WKDW�LQFOXGHV�D�PDQDJHPHQW�SOXV�GDWD�HQWLW\�

� 7KH�PDQDJHPHQW�HQWLW\�FDQ�EH�LPSOHPHQWHG�DV�D�VHSDUDWH�VXEV\VWHP�

)LUVW�WKH�FDVH�LV�WUHDWHG�WKH�PDQDJHPHQW�HQWLW\�LV�LPSOHPHQWHG�LQ�D�VXEV\VWHP
WRJHWKHU�ZLWK�D�GDWD�HQWLW\��7KLV�VXEV\VWHP�LV�FDOOHG�WKH�PDQDJHPHQW�VXEV\V�
WHP�DQG�VKRZQ�LQ�)LJXUH������DV�WKH�UHFWDQJOH�DW�WKH�ULJKW��$OO�RWKHU�GDWD�HQWL�
WLHV�DUH�LPSOHPHQWHG�DV�VHSDUDWH�VXEV\VWHPV��WKH�WHUP�GDWD�VXEV\VWHPV�LV
XVHG�WR�GHQRWH�WKHVH�VXEV\VWHPV��WKH�UHFWDQJOH�DW�WKH�OHIW���7KH�ILJXUH�GRHV�QRW
VKRZ�WKH�XQGHUO\LQJ�VHUYLFH�V��XVHG�E\�WKH�YDULRXV�VXEV\VWHPV��LW�LV�SRVVLEOH
WKDW�PDQDJHPHQW�LQIRUPDWLRQ�LV�H[FKDQJHG�RYHU�WKH�VDPH�XQGHUO\LQJ�VHUYLFH
DV�XVHU�GDWD��EXW�LW�LV�DOVR�SRVVLEOH�WKDW�PDQDJHPHQW�LQIRUPDWLRQ�LV�H[FKDQJHG
RYHU�D�GHGLFDWHG�VHUYLFH�

�� $FFRUGLQJ�WR�WKH�26,�GHILQLWLRQV��VLQJOH�VXEV\VWHPV�PD\�FRQVLVW�RI�PXOWLSOH�HQWLWLHV�>��@�

)LJXUH�������)XQFWLRQDO�UHIHUHQFH�PRGHO�IRU�SURWRFRO�PDQDJHPHQW

layer N

service provider
for normal user data

service provider
for management information

P M’ M’’P M’

P M’ M’’P M’

layer N

)LJXUH�������0DQDJHPHQW�HQWLW\�LV�LPSOHPHQWHG�WRJHWKHU�ZLWK�D�GDWD�HQWLW\

data subsystem management subsystem
���



$�SURWRFRO�PDQDJHPHQW�DUFKLWHFWXUH
7KH�IROORZLQJ�H[DPSOH�LOOXVWUDWHV�WKH�IHDVLELOLW\�RI�WKLV�DSSURDFK�

Example: 7KH�7&3�,3�SURWRFRO�VXLWH�GHILQHV�D�IXQFWLRQ�WR�GHWHUPLQH
WKH�QHWZRUN��,3��DGGUHVV�GXULQJ�VWDUW�XS�>��@��7KLV�IXQFWLRQ�LV�FDOOHG
WKH�¶5HYHUVH�$GGUHVV�5HVROXWLRQ�3URWRFRO·��5$53��DQG�RSHUDWHV�DV�IRO�
ORZV��$V�SDUW�RI�WKH�VWDUW�XS�SURFHGXUH��HDFK�GDWD�HQWLW\�DVVHPEOHV
D�5$53�UHTXHVW�FRQWDLQLQJ�D�XQLTXH�QXPEHU�LGHQWLI\LQJ�WKH�VHQGLQJ
HQWLW\��7KLV�QXPEHU�XVXDOO\�LV�WKH�VDPH�DV�WKH�XQGHUO\LQJ�0$&�6$3
DGGUHVV���$IWHU�WKH�UHTXHVW�KDV�EHHQ�DVVHPEOHG��LW�ZLOO�EH�EURDGFDVW�
HG�RYHU�WKH�XQGHUO\LQJ�0$&�VHUYLFH��$OWKRXJK�WKH�UHTXHVW�LV�UHFHLYHG
E\�DOO�RWKHU�HQWLWLHV��RQO\�WKH�PDQDJHPHQW�HQWLW\�UHDFWV��7KLV�HQWLW\
LV�FDOOHG�WKH�¶5$53�VHUYHU·�DQG�XVHV�WKH�XQLTXH�QXPEHU�WR�GHWHUPLQH
WKH�DVVRFLDWHG�QHWZRUN�DGGUHVV��7KLV�DGGUHVV�LV�UHWXUQHG�DV�SDUW�RI
D�UHVSRQVH�3'8�
$�5$53�VHUYHU� LV�XVXDOO\� LPSOHPHQWHG� LQ�VRIWZDUH�DQG�UHTXLUHV�D
OLPLWHG�QXPEHU�RI�UHVRXUFHV��&38�WLPH�DQG�PHPRU\���,QWURGXFLQJ�D
VHSDUDWH�V\VWHP�WR�LPSOHPHQW�VXFK�VHUYHU�LV�QHHGOHVV�DQG�ZRXOG�EH
D�ZDVWH�RI�PRQH\�� ,Q�WKH�FDVH�RI�5$53�� WKH�PDQDJHPHQW�HQWLW\� LV
WKXV�LPSOHPHQWHG�LQ�FRPELQDWLRQ�ZLWK�D�GDWD�HQWLW\��

1H[W�WKH�FDVH�LV�WUHDWHG�WKH�PDQDJHPHQW�HQWLW\�LV�LPSOHPHQWHG�DV�D�VHSDUDWH
VXEV\VWHP��$OVR�LQ�WKLV�FDVH�D�GLVWLQFWLRQ�LV�PDGH�EHWZHHQ�GDWD�DQG�PDQDJH�
PHQW�VXEV\VWHPV��8VXDOO\�RQO\�D�OLPLWHG�QXPEHU�RI�PDQDJHPHQW�VXEV\VWHPV
H[LVW��$V�RSSRVHG�WR�WKH�SUHYLRXV�FDVH��PDQDJHPHQW�VXEV\VWHPV�ZLOO�QRW�SHU�
IRUP�SULPDU\�IXQFWLRQV��)LJXUH�������

7KH�LQWURGXFWLRQ�RI�D�GHGLFDWHG�PDQDJHPHQW�VXEV\VWHP�FDQ�EH�DWWUDFWLYH��,W
LV�D�ZD\�WR�FRQFHQWUDWH�PRVW�RI�WKH�PDQDJHPHQW�IXQFWLRQDOLW\�DW�D�VLQJOH�ORFD�
WLRQ��&HQWUDOL]DWLRQ�RI�PDQDJHPHQW�IXQFWLRQDOLW\�FDQ�EH�DWWUDFWLYH�IRU�VHYHUDO
UHDVRQV��LW�DOORZV�IRU�H[DPSOH�KXPDQ�EHLQJV�WR�SHUIRUP��VRPH�SDUWV�RI��WKH
PDQDJHPHQW�IXQFWLRQDOLW\��VHH�DOVR�6HFWLRQ������

7KH�SK\VLFDO�SURWRFRO�PDQDJHPHQW�PRGHO

)LJXUH������LV�D�IXUWKHU�GHYHORSPHQW�RI�)LJXUH������DQG�LOOXVWUDWHV�WKH�SK\VLFDO
UHIHUHQFH�PRGHO�IRU�SURWRFRO�PDQDJHPHQW��,W�VKRZV�D�VSHFLDO�VHUYLFH�SURYLGHU�IRU
WKH�H[FKDQJH�RI�PDQDJHPHQW�LQIRUPDWLRQ�EHWZHHQ�M’’�DQG�WKH�YDULRXV�M’s�

�� 5$53�LV�SULPDULO\�XVHG�LQ�/$1�HQYLURQPHQWV�RQ�WRS�RI�WKH�0$&�VHUYLFH��0DQXIDFWXUHUV�RI
0$&�FKLSV�JXDUDQWHH�WKDW�HDFK�FKLS�LQFOXGHV�D�XQLTXH�0$&�DGGUHVV��(DFK�0$&�VHUYLFH
VXSSRUWV�EURDGFDVWLQJ�

P M’ M’’P M’

layer N

)LJXUH�������0DQDJHPHQW�HQWLW\�LV�LPSOHPHQWHG�DV�VHSDUDWH��VXE�V\VWHP

data subsystem management
subsystem

data subsystem
���



$Q�DOWHUQDWLYH�PDQDJHPHQW�DUFKLWHFWXUH
����$Q�HOHPHQW�PDQDJHPHQW�DUFKLWHFWXUH

7KH�REMHFWLYH�RI�WKH�UHDOL]DWLRQ�SKDVH�LV�WR�VWUXFWXUH�LQGLYLGXDO�VXEV\VWHPV�E\
PDSSLQJ�SURWRFRO�IXQFWLRQV�XSRQ�UHDOL]DWLRQ�FRPSRQHQWV��7KH�LQWHUQDO�VWUXF�
WXUH�RI�D�VXEV\VWHP�FDQ�EH�GHVFULEHG�LQ�PDQ\�ZD\V��DQG�LV�GHSHQGHQW�XSRQ
WKH�FKRLFH�RI�WKH�UHDOL]DWLRQ�SODWIRUP��,Q�FDVH�RI�VRIWZDUH�VROXWLRQV�RQ�WRS�RI
VLQJOH� WDVNLQJ�RSHUDWLQJ�V\VWHPV� �H�J��06�'26��� WKH�VWUXFWXUH�FDQ�EH
H[SUHVVHG�LQ�WHUPV�RI�IXQFWLRQV��SURFHGXUHV�DQG���RU�REMHFWV��,Q�FDVH�RI�PXOWL�
WDVNLQJ�SODWIRUPV��H�J��81,;���WKH�VWUXFWXUH�FDQ�EH�H[SUHVVHG�LQ�WHUPV�RI�SURF�
HVVHV�DQG�,QWHU�3URFHVV�&RPPXQLFDWLRQ��,3&���,Q�WHUPV�RI�KDUGZDUH��UHDOL]D�
WLRQ�VWUXFWXUHV�FDQ�EH�H[SUHVVHG�LQ�WHUPV�RI�ERDUGV��&38·V��PHPRULHV�DQG
EDFNSODQHV�

,Q�IDFW�WKHUH�DUH�PDQ\�SRVVLELOLWLHV�IRU�UHDOL]DWLRQ�VWUXFWXUHV��,W�LV�LPSRUWDQW�WR
UHFRJQL]H�WKDW�WKHVH�SRVVLELOLWLHV�DUH�WKH�VDPH�DV�ZLWK�VWDQG�DORQH�V\VWHPV�
QHWZRUN�V\VWHPV�FDQ�EH�UHDOL]HG�E\�WKH�VDPH�FRPSRQHQWV�DV�VWDQG�DORQH�V\V�
WHPV��$V�D�FRQVHTXHQFH��WKHUH�LV�QR�IXQGDPHQWDO�GLIIHUHQFH�EHWZHHQ�HOHPHQW
PDQDJHPHQW�DQG�PDQDJHPHQW�RI�VWDQG�DORQH�V\VWHPV��,W�PXVW�WKHUHIRUH�EH
SRVVLEOH�WR�GHVFULEH�ERWK�LQ�WHUPV�RI�WKH�VDPH�FRQFHSWV�

*LYHQ�WKH�IDFW�WKH�VFRSH�RI�WKLV�WKHVLV�LV�RQ�QHWZRUN�PDQDJHPHQW��WKXV�PDQ�
DJHPHQW�RI�GLVWULEXWHG�V\VWHPV���WKHVH�JHQHUDO�FRQFHSWV�ZLOO�QRW�EH�GLVFXVVHG
KHUH��,QVWHDG��WKH�UHPDLQGHU�RI�WKLV�VHFWLRQ�FRQFHQWUDWHV�RQ�WKH�GLVWULEXWHG
LPSOHPHQWDWLRQ�RI�HOHPHQW�PDQDJHPHQW�IXQFWLRQDOLW\�

������$�PRGHO�IRU�UHPRWH�HOHPHQW�PDQDJHPHQW

7KH�VWDUWLQJ�SRLQW�RI�WKH�UHDOL]DWLRQ�SKDVH�LV�WKH�SURWRFRO�GHILQLWLRQ��$OWKRXJK
D�SURWRFRO�GHILQLWLRQ�GHVFULEHV�WKH�EHKDYLRXU�RI�DOO�VXEV\VWHPV��WKHUH�LV�QR
UHTXLUHPHQW�WR�UHDOL]H�WKH�GLIIHUHQW�VXEV\VWHPV�LQ�WKH�VDPH�ZD\��,Q�IDFW��GLI�
IHUHQW�PDQXIDFWXUHUV�ZLOO�GHYHORS�GLIIHUHQW�UHDOL]DWLRQV��$V�D�UHVXOW��DOVR�GLI�
IHUHQW�HOHPHQW�PDQDJHPHQW�VROXWLRQV�ZLOO�HYROYH�

7R�GHYHORS�WKH�UHPRWH�HOHPHQW�PDQDJHPHQW�PRGHO��WKH�LQGLYLGXDO�VXEV\VWHP
RI�)LJXUH������ZLOO�EH�H[DPLQHG��7KH�H[WHUQDOO\�REVHUYDEOH�EHKDYLRXU�RI�WKLV

service provider
for normal user data

service provider
for management information

P M’ M’’P M’

)LJXUH�������3K\VLFDO�UHIHUHQFH�PRGHO�IRU�SURWRFRO�PDQDJHPHQW
���



$Q�HOHPHQW�PDQDJHPHQW�DUFKLWHFWXUH
VXEV\VWHP�LV�GHILQHG�DW�SURWRFRO�OHYHO��7KH�SURWRFRO�GRHV�QRW�GHILQH�WKH�VXE�
V\VWHP·V�LQWHUQDO�VWUXFWXUH��IURP�D�SURWRFRO�SRLQW�RI�YLHZ�WKH�VXEV\VWHP�FDQ
EH�FRQVLGHUHG�DV�D�EODFN�ER[��6XFK�EODFN�ER[�LQWHUDFWV�ZLWK�LWV�HQYLURQPHQW
YLD�KLV�XQGHUO\LQJ�6$3�V���$W�WKHVH�6$3�V���63V�ZLOO�EH�H[HFXWHG��7KH�GDWD�SDUW
RI�WKHVH�63V�FRQWDLQ�WKH�3'8V�GLUHFWHG�WRZDUGV�WKH�VXEV\VWHP�

Example: $�SRVVLEOH�VWUXFWXUH�RI�D�URXWHU�VXEV\VWHP�LV�VKRZQ�LQ�)LJ�
XUH�������7KH�URXWHU�FRQQHFWV�WKUHH�XQGHUO\LQJ�GDWD�OLQNV�DQG�XVHV
IRU�HDFK�OLQN�D�GHGLFDWHG�&38�DQG�PHPRU\�ERDUG��$Q�DGYDQWDJH�RI
WKLV�VWUXFWXUH�LV�WKH�PD[LPXP�RI�SDUDOOHOLVP�DQG�DEVHQFH�RI�DFWLYH
FHQWUDO�FRPSRQHQWV��WKH�IDFW�WKH�URXWLQJ�WDEOH�VKRXOG�EH�VFDWWHUHG
RYHU�DOO�ERDUGV�LV�D�GLVDGYDQWDJH��$�KLJK�VSHHG�LQWHUQDO�EXV�FRQQHFWV
WKH�WKUHH�ERDUGV��$OO�FRPSRQHQWV�PD\�EH�UHDOL]HG�ZLWKLQ�WKH�VDPH
FDELQHW�

(OHPHQW�PDQDJHPHQW�IXQFWLRQV�DUH�QHHGHG�WR�VXSHUYLVH�WKH�YDULRXV�UHDOL]D�
WLRQ�FRPSRQHQWV��:KLFK�HOHPHQW�PDQDJHPHQW�IXQFWLRQV�VKRXOG�EH�DGGHG�
PXVW�EH�GHWHUPLQHG�GXULQJ�WKH�UHDOL]DWLRQ�SKDVH�

$V�ILUVW�VWHS�LQ�WKH�GHYHORSPHQW�RI�DQ�HOHPHQW�PDQDJHPHQW�PRGHO��WKH�HOHPHQW
PDQDJHPHQW�IXQFWLRQV�ZLOO�EH�UHDOL]HG�DW�WKH�VDPH�ORFDWLRQ�DV�WKH�FRPSRQHQWV
WKDW�PXVW�EH�PDQDJHG��)LJXUH��������7KLV�LPSOLHV�WKDW�WKH�FRPSRQHQWV�WKDW
UHDOL]H�WKH�SULPDU\�IXQFWLRQV��UHVLGH�DW�WKH�VDPH�ORFDWLRQ�DV�WKH�FRPSRQHQWV
WKDW�WDNH�FDUH�RI�WKHLU�PDQDJHPHQW��%RWK�NLQG�RI�FRPSRQHQWV�DUH�SDUW�RI�D
VLQJOH�VXEV\VWHP�

)LJXUH�������,QGLYLGXDO�VXEV\VWHP

subsystem

)LJXUH�������([DPSOH�RI�WKH�LQWHUQDO�VWUXFWXUH�RI�D�URXWHU�VXEV\VWHP

board

internal bus (back plane)

boardboard

)LJXUH�������$GGLWLRQ�RI�HOHPHQW�PDQDJHPHQW

P M
���



$Q�DOWHUQDWLYH�PDQDJHPHQW�DUFKLWHFWXUH
7KH�ILJXUH�VKRZV�WZR�NLQG�RI�HQWLWLHV�ZLWKLQ�WKH�VXEV\VWHP��P�HQWLWLHV�WR�VDWLVI\
WKH�SULPDU\�SURWRFRO�IXQFWLRQV�DQG�M�HQWLWLHV�WR�SHUIRUP�HOHPHQW�PDQDJHPHQW
IXQFWLRQV��'UDZLQJ�WKHVH�HQWLWLHV�GRHV�QRW�LPSO\�D�VSHFLILF�UHDOL]DWLRQ�VWUXF�
WXUH��ERWK�HQWLWLHV�DUH�RQO\�GUDZQ�WR�LQGLFDWH�WKDW�GLIIHUHQW�NLQG�RI�IXQFWLRQV
VKRXOG�EH�SHUIRUPHG�

7KH�ILJXUH�VKRZV�WKDW�RQO\�P�HQWLWLHV�UHTXLUH�LQWHUDFWLRQ�YLD�DQ�XQGHUO\LQJ�6$3�
7KH�IDFW�WKDW�M�HQWLWLHV�GR�QRW�UHTXLUH�D�FRQQHFWLRQ�ZLWK�DQ�XQGHUO\LQJ�6$3�
FDQ�EH�XQGHUVWRRG�DIWHU�RQH�UHDOL]HV�WKDW�WKH�HOHPHQW�PDQDJHPHQW�IXQFWLRQV
UHVLGH�DW�WKH�VDPH�ORFDWLRQ�DV�WKH�PDQDJHG�FRPSRQHQWV�DQG�QR�QHHG�IRU�PDQ�
DJHPHQW�LQWHUDFWLRQV�ZLWK�H[WHUQDO�HQWLWLHV�H[LVWV��M�IXQFWLRQV�ZLOO�WKHUHIRUH
QRW�EH�FRQQHFWHG�WR�DQ�XQGHUO\LQJ�6$3�

,Q�VRPH�FDVHV�LW�PD\�QRW�EH�IHDVLEOH�WR�UHDOL]H�DOO�M�IXQFWLRQV�ZLWKLQ�D�VLQJOH
FDELQHW��6XFK�FDVH�LV�IRU�LQVWDQFH�LI�SDUWV�RI�WKH�M�IXQFWLRQV�DUH�SHUIRUPHG�E\
D�KXPDQ�PDQDJHU��DV�ZLOO�EH�LOOXVWUDWHG�E\�WKH�IROORZLQJ�H[DPSOH�

Example: )LJXUH������VKRZV�D�SDUWLFXODU�VROXWLRQ�IRU�DGGLQJ�HOHPHQW
PDQDJHPHQW�WR�WKH�URXWHU�RI�WKH�SUHYLRXV�H[DPSOH��,Q�WKLV�VROXWLRQ�
D� VSHFLDO� (OHPHQW� 0DQDJHPHQW� �EM�� ERDUG� KDV� EHHQ� LQWURGXFHG
ZLWKLQ� WKH� URXWHU� FDELQHW�� 7KLV�EM� ERDUG� FRPPXQLFDWHV�ZLWK� WKH
RWKHU�ERDUGV�YLD�WKH� LQWHUQDO�EXV��&RQQHFWHG�WR�WKH�EM�ERDUG�DUH
VRXQG�DODUPV��LQGLFDWLRQ�OLJKWV�DQG�EXWWRQV��7KHVH�VRXQGV��OLJKWV
DQG�EXWWRQV�UHDOL]H�WKH�LQWHUDFWLRQ�ZLWK�WKH�KXPDQ�PDQDJHU�RXWVLGH
WKH�FDELQHW�

6LQFH�FDELQHWV�PD\�EH�SODFHG�LQ�VSHFLDO�URRPV�DQG�FHOODUV��LW�PD\�EH�GHVLUDEOH
IRU�WKH�KXPDQ�RSHUDWRU�WR�PDQDJH�WKH�URXWHU�IURP�D�UHPRWH�SODFH��)LJXUH
�������7KH�UHFWDQJOH�DW�WKH�OHIW�VKRZV�WKH�P�HQWLW\�DQG�SDUWV�RI�WKH�RULJLQDO�M
HQWLW\�DUH�UHDOL]HG�ZLWKLQ�D�VLQJOH�FDELQHW��7KH�UHFWDQJOH�DW�WKH�ULJKW�LQGLFDWHV
WKDW�WKH�UHPDLQLQJ�SDUWV�RI�WKH�M�HQWLW\�DUH�UHDOL]HG�DW�DQRWKHU�ORFDWLRQ��,Q

)LJXUH�������+XPDQ�PDQDJHU�PDQDJHV�URXWHU�FRPSRQHQWV

board

internal bus (back plane)

boardboard EM

)LJXUH�������5HPRWH�HOHPHQW�PDQDJHPHQW

P M’ M’’
Element management interaction
���



$Q�HOHPHQW�PDQDJHPHQW�DUFKLWHFWXUH
RUGHU�WR�FRRSHUDWH��HOHPHQW�PDQDJHPHQW�LQWHUDFWLRQV�DUH�QHHGHG�EHWZHHQ
ERWK�ORFDWLRQV��ZKLFK�DVN�IRU�VRPH�DGGLWLRQDO�IXQFWLRQDOLW\�LQ�ERWK�Ms�

Example: )LJXUH������LOOXVWUDWHV�WKLV�VROXWLRQ�IRU�WKH�SUHYLRXV�URXWHU
H[DPSOH��7KH�VRXQG�DODUPV��LQGLFDWLRQ�OLJKWV�DQG�EXWWRQV�UHVLGH�DW
WKH� VDPH�SODFH� DV� WKH�KXPDQ�PDQDJHU�� $� FRPPXQLFDWLRQ� OLQH� LV
QHHGHG�WR�FRQQHFW�WKH�HTXLSPHQW�DW�ERWK�ORFDWLRQV�

7KH�ILQDO�VWHS�LQ�WKH�GHYHORSPHQW�RI�WKH�UHPRWH�HOHPHQW�PDQDJHPHQW�PRGHO�
LV�WKH�DGGLWLRQ�RI�D�VHUYLFH�SURYLGHU�IRU�WKH�H[FKDQJH�RI�HOHPHQW�PDQDJHPHQW
LQIRUPDWLRQ��7KLV�LV�VKRZQ�LQ�)LJXUH������

'LIIHUHQFH�EHWZHHQ�SURWRFRO�DQG�HOHPHQW�PDQDJHPHQW�PRGHO

7KH�PRGHO�IRU�UHPRWH�HOHPHQW�PDQDJHPHQW�KDV�D�VWURQJ�UHVHPEODQFH�ZLWK�WKH
PRGHO�IRU�UHPRWH�SURWRFRO�PDQDJHPHQW��6WLOO�WKHUH�LV�DQ�LPSRUWDQW�GLIIHUHQFH�
ZKLFK�EHFRPHV�DSSDUHQW�LI�ZH�FRQVLGHU�PDQDJHPHQW�RI�PXOWLSOH�V\VWHPV�IURP
D�FHQWUDO�ORFDWLRQ�

,Q�FDVH�RI�SURWRFRO�PDQDJHPHQW��D�VLQJOH�PDQDJHPHQW�HQWLW\�FDQ�EH�XVHG�WR
FRQWURO�PXOWLSOH�SURWRFRO�VXEV\VWHPV��7KLV�HQWLW\�UHODWHV�SURWRFRO�PDQDJHPHQW
LQWHUDFWLRQV�ZLWK�RQH�SURWRFRO�VXEV\VWHP�WR�SURWRFRO�PDQDJHPHQW�LQWHUDFWLRQV
ZLWK�RWKHU�SURWRFRO�VXEV\VWHPV��,I�WKH�FHQWUDOL]HG�PDQDJHPHQW�HQWLW\�UHFHLYHV
IRU�H[DPSOH�DQ�DODUP�IURP�RQH�SURWRFRO�VXEV\VWHP��LW�FKDQJHV�WKH�URXWLQJ
WDEOH�LQ�DQRWKHU�VXEV\VWHP�

,Q�FDVH�RI�HOHPHQW�PDQDJHPHQW��PXOWLSOH�PDQDJHPHQW�HQWLWLHV�ZLOO�EH�QHHGHG
WR�FRQWURO�DOO�SURWRFRO�VXEV\VWHP�UHDOL]DWLRQV��)RU�HDFK�UHDOL]DWLRQ��D�GHGLFDWHG
FHQWUDOL]HG�HOHPHQW�PDQDJHPHQW�HQWLW\�ZLOO�EH�QHHGHG��6LQFH�WKH�UHDOL]DWLRQ�RI

)LJXUH�������6RPH�HOHPHQW�PDQDJHPHQW�SDUWV�UHVLGH�DW�DQRWKHU�ORFDWLRQ

board

internal bus (back plane)

boardboard EMEM

)LJXUH�������0RGHO�IRU�UHPRWH�HOHPHQW�PDQDJHPHQW

P M’ M’’
Element management interaction

service provider
for element management information
���



$Q�DOWHUQDWLYH�PDQDJHPHQW�DUFKLWHFWXUH
D�VXEV\VWHP�KDV�QR�IXQFWLRQDO�UHODWLRQVKLS�ZLWK�WKH�UHDOL]DWLRQ�RI�RWKHU�VXE�
V\VWHPV��WKHUH�ZLOO�QRW�EH�D�UHODWLRQVKLS�EHWZHHQ�WKH�YDULRXV�HOHPHQW�PDQDJH�
PHQW�HQWLWLHV�HLWKHU��2I�FRXUVH�WKH�YDULRXV�HOHPHQW�PDQDJHPHQW�HQWLWLHV�PD\
VWLOO�EH�ORFDWHG�ZLWKLQ�D�VLQJOH�FDELQHW��7KLV�GRHV�QRW�LPSO\�D�IXQFWLRQDO�UHOD�
WLRQVKLS��KRZHYHU��)LJXUH������LOOXVWUDWHV�WKLV�GLIIHUHQFH�

����&RQFOXGLQJ�UHPDUNV

7KHUH�DUH�VHYHUDO�SDUWV�RI�26,��701�DQG�,QWHUQHW�PDQDJHPHQW�WKDW�FDQ�EH
UHODWHG�WR�WKH�IXQFWLRQDO�PRGHO�IRU�SURWRFRO�PDQDJHPHQW�RI�6XEVHFWLRQ�������
'LVFXVVLQJ�WKLV�UHODWLRQVKLS�LV�XVHIXO�IRU�WKH�IROORZLQJ�UHDVRQV�
� &XUUHQW�ZRUN�RQ�PDQDJHPHQW�FDQ�EH�SODFHG� LQ�D�EHWWHU� IUDPHZRUN��$V�D
UHVXOW��WKH�XQGHUVWDQGLQJ�RI�QHWZRUN�PDQDJHPHQW�PD\�EH�LPSURYHG�

� %\�XVLQJ�H[LVWLQJ�SDUWV��WKH�DSSOLFDELOLW\�RI�WKH�IXQFWLRQDO�PRGHO�IRU�SURWRFRO
PDQDJHPHQW�FDQ�EH�GHPRQVWUDWHG�ZLWKRXW�KDYLQJ�WR�GHILQH�\HW�DQRWKHU�VHW
RI�PDQDJHPHQW�SURWRFROV�DQG�VHUYLFHV��

$IWHU�WKH�YDULRXV�UHODWLRQVKLSV�KDYH�EHHQ�FRQVLGHUHG��6XEVHFWLRQ�������XQWLO
6XEVHFWLRQ���������DQ�DGYDQWDJH�RI�WKH�PRGHOV�RI�WKH�SUHYLRXV�VHFWLRQV�ZLOO�EH
SUHVHQWHG��6XEVHFWLRQ��������

������26,�PDQDJHPHQW

7KH�ZD\�LQ�ZKLFK�JHQHUDO�26,�FRQFHSWV�DUH�XVHG�LQ�WKLV�FKDSWHU�WR�GHYHORS�D
QXPEHU�RI�PDQDJHPHQW�PRGHOV�LV�LQWHUHVWLQJ��VLQFH�WKH�DUFKLWHFWXUDO�PRGHOV
DV�SURGXFHG�E\�6&����:*���GR�QRW�DSSO\�WKHVH�FRQFHSWV�LQ�D�FRQVLVWHQW�ZD\
�VHH�DOVR�6HFWLRQ�������,Q�IDFW��WKH�PRGHOV�DV�SUHVHQWHG�LQ�WKLV�FKDSWHU�PD\�EH
FRQVLGHUHG�DV�DOWHUQDWLYHV�RU�UHSODFHPHQWV�RI��WKH�FRPPXQLFDWLRQ�RULHQWHG
SDUWV�RI��WKH�26,�0DQDJHPHQW�)UDPHZRUN�>��@�DQG�WKH�6\VWHPV�0DQDJHPHQW
2YHUYLHZ�>��@��6LQFH�WKH�PRGHOV�RI�WKLV�FKDSWHU�VKRZ�KRZ�SULPDU\�IXQFWLRQV

protocol manager

P

M

PM

P

M

P

M

element manager

P

M

EM

P

M

P

M

EM EM

)LJXUH�������'LIIHUHQFH�EHWZHHQ�SURWRFRO�DQG�HOHPHQW�PDQDJHPHQW

managed systems managed systems
���



&RQFOXGLQJ�UHPDUNV
FDQ�EH�H[WHQGHG�ZLWK�PDQDJHPHQW�IXQFWLRQV��WKH\�FDQ�DOVR�EH�UHJDUGHG�DV
H[WHQVLRQV�RI�WKH�26,�5HIHUHQFH�0RGHO�>��@�

$V�VKRZQ�LQ�)LJXUH�������LW�LV�SRVVLEOH�WR�UHODWH�VHYHUDO�SDUWV�RI�26,�PDQDJH�
PHQW�WR�WKH�IXQFWLRQDO�UHIHUHQFH�PRGHO�IRU�SURWRFRO�PDQDJHPHQW�DV�SUHVHQWHG
LQ�WKLV�FKDSWHU��7KH�ILJXUH�VKRZV�WZR�PDQDJHG�HQWLWLHV��RQH�DW�WKH�OHIW�DQG�RQH
LQ�WKH�PLGGOH��SOXV�RQH�PDQDJHU�HQWLW\��DW�WKH�ULJKW��

7KH�WZR�PDQDJHG�HQWLWLHV�WRJHWKHU�SHUIRUP�WKH�SULPDU\�IXQFWLRQV��P��RI�WKH
¶OD\HU�SURWRFRO·��,62�KDV�GHILQHG�IRU�HDFK�OD\HU�D�VHSDUDWH�¶OD\HU�SURWRFRO·�VWDQG�
DUG��H�J��WKH�WUDQVSRUW�SURWRFRO�VWDQGDUG�IRU�WKH�WUDQVSRUW�OD\HU�>��@���7KHVH
SURWRFRO�VWDQGDUGV�GHILQH�D�QXPEHU�RI�YDULDEOHV�DQG�FRPPDQGV��LQGLFDWHG�E\
WKH�GRWWHG�DUHDV�ZLWKLQ�WKH�PDQDJHG�HQWLWLHV���ZKLFK�FDQ�EH�XVHG�IRU�PDQDJH�
PHQW�SXUSRVHV��,Q�WHUPV�RI�26,�PDQDJHPHQW��WKHVH�YDULDEOHV�DQG�FRPPDQGV
UHSUHVHQW�WKH�¶PDQDJHG�REMHFWV·��,W�LV�LPSRUWDQW�WR�XQGHUVWDQG�WKDW�WKH�¶OD\HU
SURWRFRO·�VWDQGDUGV�GR�QRW�GHILQH�WKH�QDPH�DQG�V\QWD[�RI�WKHVH�REMHFWV��QRU�GR
WKH\�GHILQH�WKH�RSHUDWLRQV�WKDW�PD\�EH�SHUIRUPHG�DQG�WKH�QRWLILFDWLRQV�WKDW
PD\�EH�HPLWWHG�E\�WKHVH�REMHFWV��)RU�WKLV�SXUSRVH��,62�KDV�GHILQHG�VSHFLDO
PDQDJHG�REMHFW�VWDQGDUGV��H�J��,62�������IRU�WKH�WUDQVSRUW�OD\HU�>��@���*HQ�
HUDO�UXOHV�H[SODLQLQJ�KRZ�REMHFWV�VKRXOG�EH�GHVFULEHG��DUH�GHILQHG�E\�WKH
6WUXFWXUH�RI�0DQDJHPHQW�,QIRUPDWLRQ��60,��VWDQGDUGV��,62���������7KHVH
UXOHV�VKRXOG�QRW�RQO\�EH�NQRZQ�WR�GHVFULEH�PDQDJHG�REMHFWV��EXW�DOVR�WR�LQWHU�
SUHW�PDQDJHPHQW�LQIRUPDWLRQ�ZLWKLQ�WKH�PDQDJHU�HQWLW\��6RPH�60,�VWDQGDUGV
GHILQH�¶JHQHULF�PDQDJHPHQW�LQIRUPDWLRQ·��ZKLFK�LQ�WHUPV�RI�WKLV�WKHVLV�FDQ�EH
FRQVLGHUHG�DV�PHWD�PDQDJHPHQW�LQIRUPDWLRQ��*HQHULF�LQIRUPDWLRQ�LV�ORFDWHG
LQ�WKH�ULJKW�PRVW�SDUW�RI�HDFK�PDQDJHG�HQWLW\��ZKLFK�DOVR�SHUIRUPV�WKH�6\V�
WHPV�0DQDJHPHQW�)XQFWLRQV��60)���,62���������7KHVH�IXQFWLRQV�ZLOO�EH�DFWL�
YDWHG�E\�WKH�PDQDJHU��WKH�PDQDJHU�PXVW�WKHUHIRUH�DOVR�XQGHUVWDQG�WKH�60)�

7KH�SULPDU\�IXQFWLRQV�ZLWKLQ�WKH�PDQDJHG�HQWLWLHV�XVH�WKH�SULPDU\�VHUYLFH
SURYLGHU��H�J��WKH�QHWZRUN�VHUYLFH�SURYLGHU��IRU�WKH�H[FKDQJH�RI�WKHLU�QRUPDO
XVHU�GDWD��0DQDJHPHQW�LQIRUPDWLRQ�EHWZHHQ�PDQDJHU�DQG�PDQDJHG�HQWLWLHV
LV�WUDQVIHUUHG�RYHU�WKH�&RPPRQ�0DQDJHPHQW�,QIRUPDWLRQ�6HUYLFH�SURYLGHU
�&0,6��

)LJXUH�������5HODWLRQVKLS�WR�26,�PDQDJHPHQW

primary service provider
CMIS

P managerP agent

defined bythe  layer

managed entity

defined by SMF

defined by SMI
protocol standard

defined by the
managed object

standard
���



$Q�DOWHUQDWLYH�PDQDJHPHQW�DUFKLWHFWXUH
,W�VKRXOG�EH�QRWHG�WKDW�WKH�PRGHO�RI�)LJXUH������LV�D�IXQFWLRQDO�PRGHO��ZKLFK
GRHV�QRW�VKRZ�WKH�PDSSLQJ�RI�IXQFWLRQV�XSRQ�LPSOHPHQWDWLRQ�FRPSRQHQWV�
)RU�WKLV�UHDVRQ�WKH�SULPDU\�VHUYLFH�SURYLGHU�DQG�WKH�&0,6�SURYLGHU�DUH�VKRZQ
DV�VHSDUDWH�SURYLGHUV���,Q�ODWHU�SKDVHV�RI�WKH�GHVLJQ�WKHVH�SURYLGHUV�VKRXOG�EH
PDSSHG�XSRQ�LPSOHPHQWDWLRQ�FRPSRQHQWV��:KLOH�SHUIRUPLQJ�VXFK�PDSSLQJ�
WKH�GHVLJQHU�PD\�GHFLGH�WR�XVH�WKH�VDPH�LPSOHPHQWDWLRQ�FRPSRQHQWV�IRU�ERWK
VHUYLFH�SURYLGHUV��VXFK�GHFLVLRQ�PD\�EH�WDNHQ�WR�NHHS�WKH�LPSOHPHQWDWLRQ
FRVWV�ORZ���,Q�VXFK�FDVH�DQ�LPSOHPHQWDWLRQ�UHODWLRQVKLS�ZLOO�EH�LQWURGXFHG
EHWZHHQ�ERWK�SURYLGHUV��7KLV�UHODWLRQVKLS�ZLOO�EH�IXUWKHU�GLVFXVVHG�LQ�6HFWLRQ
����

7KH�26,�PDQDJHPHQW�JURXS�KDV�DOVR�LQWURGXFHG�DQ�¶REMHFW�RULHQWHG·�DSSURDFK
IRU�PDQDJHPHQW��,Q�PDQ\�RI�LWV�PDQDJHPHQW�VWDQGDUGV��WKLV�REMHFW�RULHQWHG
DSSURDFK�SOD\V�D�GRPLQDQW�UROH��7KH�PDQDJHPHQW�PRGHOV�DV�GHILQHG�LQ�WKLV
FKDSWHU�GR�QRW�VD\�DQ\WKLQJ�DERXW�REMHFW�RULHQWHGQHVV��$V�ZLOO�EH�H[SODLQHG�LQ
&KDSWHU����LW�LV�SRVVLEOH�WR�H[WHQG�RXU�DUFKLWHFWXUH�WR�LQFOXGH�WKLV�DSSURDFK�

������701

$V�RSSRVHG�WR�WKH�RWKHU�PDQDJHPHQW�DSSURDFKHV��701�KDV�GHILQHG�VLPLODU
FRQFHSWV�DV�VHUYLFH��SURWRFRO�DQG�HOHPHQW�PDQDJHPHQW��,QVWHDG�RI�¶SURWRFRO
PDQDJHPHQW·�701�XVHV�WKH�WHUP�¶QHWZRUN�PDQDJHPHQW·��LQVWHDG�RI�¶HOHPHQW
PDQDJHPHQW·�701�XVHV�WKH�WHUP�¶QHWZRUN�HOHPHQW�PDQDJHPHQW·�
$OWKRXJK�WKH�701�UHFRPPHQGDWLRQV�LGHQWLI\�WKH�QHHG�IRU�VHUYLFH�DQG�HOHPHQW
PDQDJHPHQW��WKH\�GR�QRW�GHILQH�GHGLFDWHG�PRGHOV�IRU�ERWK�IRUPV�RI�PDQDJH�
PHQW�

7KH�IXQFWLRQDO�UHIHUHQFH�PRGHO�IRU�SURWRFRO�PDQDJHPHQW�FDQ�EH�XVHG�WR�LOOXV�
WUDWH�701�IXQFWLRQ�EORFNV�DQG�UHIHUHQFH�SRLQWV��)LJXUH������VKRZV�DV�H[DPSOH
WKH�26)�DQG�1()�IXQFWLRQ�EORFNV��DV�ZHOO�DV�WKH�q3�UHIHUHQFH�SRLQW��6LQFH�701
KDV�DGRSWHG�PDQ\�26,�PDQDJHPHQW�VWDQGDUGV��WKH�ILJXUH�PD\�EH�UHILQHG�WR
LQFOXGH�WKHVH�VWDQGDUGV��7KH�UHVXOWLQJ�ILJXUH�EHFRPHV�HTXLYDOHQW�WR�)LJXUH
�����

�� 7KLV�LV�DQ�LPSRUWDQW�GLIIHUHQFH�ZLWK�WKH�PRGHOV�DV�GHILQHG�E\�26,�PDQDJHPHQW��6HH�DOVR
6XEVHFWLRQ�������

)LJXUH�������5HODWLRQVKLS�WR�701

telecommunication network
q3 reference point

NEF OSFNEF
���



&RQFOXGLQJ�UHPDUNV
������,QWHUQHW�PDQDJHPHQW

7KH�,QWHUQHW�PDQDJHPHQW�VWDQGDUGV�FDQ�EH�UHODWHG�WR�WKH�IXQFWLRQDO�UHIHUHQFH
PRGHO�IRU�SURWRFRO�PDQDJHPHQW�LQ�D�VLPLODU�ZD\�DV�WKH�26,�PDQDJHPHQW
VWDQGDUGV��$V�H[DPSOH��WKH�7&3�WUDQVSRUW�SURWRFRO�ZLOO�EH�FRQVLGHUHG�>��@��7KH
YDULDEOHV�RI�7&3�WKDW�FDQ�EH�PDQDJHG�E\�D�UHPRWH�PDQDJHU��DUH�GHILQHG�DV
SDUW�RI�WKH�0,%�,,�>��@��7KLV�0,%�QRW�RQO\�GHILQHV�WKH�YDULDEOHV�WKDW�EHORQJ�WR
WKH�WUDQVSRUW�OD\HU��EXW�DOVR�YDULDEOHV�WKDW�EHORQJ�WR�VRPH�RI�WKH�RWKHU�OD\HUV�
7KH�VWUXFWXUH�RI�0,%V�LV�GHILQHG�E\�WKH�60,�>��@��WKH�GRWWHG�DUHD�ZLWKLQ�WKH
WUDQVSRUW�OD\HU�HQWLW\�PXVW�WKHUHIRUH�EH�GHVFULEHG�DFFRUGLQJ�WR�WKLV�60,��7KH
60,�PXVW�DOVR�EH�NQRZQ�E\�WKH�PDQDJHU�HQWLW\��)LJXUH�������

,W�PD\�EH�VXUSULVLQJ�WKDW�)LJXUH������GRHV�QRW�VKRZ�6103�>��@�DV�WKH�SURWRFRO
EHWZHHQ�PDQDJHG�DQG�PDQDJLQJ�HQWLW\��EXW�DV�SDUW�RI�WKHLU�XQGHUO\LQJ�VHUYLFH�
7KLV�LV�EHFDXVH�DQ�LPSRUWDQW�SDUW�RI�6103�GHDOV�ZLWK�IXQFWLRQV�OLNH�WKH�%DVLF
(QFRGLQJ�5XOHV��ZKLFK�VKRXOG�EH�FRQVLGHUHG�DV�JHQHUDO�WUDQVIHU�IXQFWLRQV�DQG
QRW�DV�PDQDJHPHQW�VSHFLILF�IXQFWLRQV�
7KHUH�DUH�VRPH�SDUWV�RI�WKH�6103�SURWRFRO��KRZHYHU��WKDW�UHTXLUH�NQRZOHGJH
RI�WKH�0,%�VWUXFWXUH�DQG�DUH�WKHUHIRUH�VSHFLILF�IRU�PDQDJHPHQW��7KHVH�SDUWV
PD\�WKHUHIRUH�EH�UHJDUGHG�DV�SDUW�RI�WKH�SURWRFRO�EHWZHHQ�PDQDJHG�DQG�PDQ�
DJLQJ�HQWLW\��([DPSOHV�RI�VXFK�SDUWV�DUH�WKH�*HW�1H[W�3'8�DQG�WKH�YLHZ�FRQ�
FHSW�DV�GHILQHG�E\�6103Y��>��@�

������$GYDQWDJHV

$V�RSSRVHG�WR�RWKHU�PDQDJHPHQW�DSSURDFKHV��WKLV�WKHVLV�SURSRVHV�WR�PRGHO
PDQDJHPHQW�IXQFWLRQV�LQ�FRQMXQFWLRQ�ZLWK�SULPDU\�IXQFWLRQV��$Q�DGYDQWDJH
RI�WKLV�DSSURDFK��LV�WKDW�DOVR�WKH�UHODWLRQVKLS�EHWZHHQ�ERWK�NLQG�RI�IXQFWLRQV
ZLOO�EH�PRGHOOHG��$V�D�UHVXOW��LW�EHFRPHV�SRVVLEOH�WR�GHWHUPLQH�WKH�HIIHFW�RI
PDQDJHPHQW�XSRQ�WKH�SULPDU\�IXQFWLRQV��7KH�PRGHOV�DV�SUHVHQWHG�LQ�WKLV
FKDSWHU�FDQ�WKXV�EH�XVHG�WR�FRQVWUXFW�VLPXODWLRQ�WRROV�WKDW�KHOS�PDQDJHUV�WR
SUHGLFW�WKH�HIIHFW�RI�PDQDJHPHQW�RSHUDWLRQV�

$W�WKLV�PRPHQW�WKHUH�LV�DOUHDG\�D�JUHDW�GHPDQG�IRU�VLPXODWLRQ�WRROV��,W�PD\�EH
H[SHFWHG�WKDW�WKLV�GHPDQG�ZLOO�LQFUHDVH��SDUWLFXODUO\�LI�WKH�FXUUHQW�VLWXDWLRQ

)LJXUH�������5HODWLRQVKLS�WR�,QWHUQHW�PDQDJHPHQW

IP service provider
SNMP

P managerP agent

MIB-IITCP
transport layer entity

SMI
���



$Q�DOWHUQDWLYH�PDQDJHPHQW�DUFKLWHFWXUH
ODVWV�LQ�ZKLFK�PDQDJHUV�DUH�FRQIURQWHG�ZLWK�WKRXVDQGV�RI�GLIIHUHQW�PDQDJHG
REMHFW�W\SHV��%HFDXVH�RI�WKLV�ODUJH�QXPEHU��PDQDJHUV�PD\�EH�XQVXUH�ZKLFK
REMHFWV�VKRXOG�EH�PRGLILHG�WR�REWDLQ�D�GHVLUHG�UHVXOW��)RU�VXFK�PDQDJHUV��WRROV
PD\�EH�KHOSIXO�DOORZLQJ�WKHP�WR�VLPXODWH�PDQDJHPHQW�DFWLRQV�LQ�DGYDQFH�

0DQ\�RI�WKH�FXUUHQW�VLPXODWLRQ�WRROV�DUH�KDQG�PDGH�DQG�XQLTXH�IRU�VSHFLILF
W\SHV�RI�QHWZRUNV��7KHLU�GHYHORSPHQW�LV�H[SHQVLYH�DQG�WKHLU�PDLQWHQDQFH
UHTXLUHV�D�ORW�RI�HIIRUW��$XWRPDWLF�GHYHORSPHQW�RI�WRROV�ZRXOG�EH�D�VWHS�LQ�WKH
ULJKW�GLUHFWLRQ��7KH�PRGHOV�DV�SUHVHQWHG�LQ�WKLV�FKDSWHU�FDQ�LQ�SULQFLSOH�EH
XVHG�IRU�VXFK�GHYHORSPHQW�

6XFK�DXWRPDWLF�DSSURDFK�XVHV�WKH�SURWRFRO�DQG�VHUYLFH�VSHFLILFDWLRQV�RI�ERWK
SULPDU\�DQG�PDQDJHPHQW�IXQFWLRQV��DV�GHYHORSHG�GXULQJ�WKH�GHVLJQ�SKDVH�
7KHVH�VSHFLILFDWLRQV�VKRXOG�EH�ZULWWHQ�LQ�D�IRUPDO�ODQJXDJH��H�J��/2726��DQG
DUH�UHDG�E\�D�JHQHUDO�SXUSRVH�VLPXODWLRQ�WRRO��)LJXUH��������7KLV�VLPXODWLRQ
WRRO�FDQ�EDVLFDOO\�EH�WKH�VDPH�DV�WKH�RQHV�XVHG�E\�WKH�QHWZRUN�GHVLJQHUV
GXULQJ�WKH�GHVLJQ�SKDVH�IRU�WKH�VLPXODWLRQ�RI�QRUPDO�QHWZRUN�SURWRFROV��H�J�
/LWH�>��@���%HFDXVH�PDQDJHPHQW�RSHUDWLRQV�ZLOO�EH�LQLWLDWHG�GXULQJ�WKH�RSHUD�
WLRQDO�SKDVH��LW�ZLOO�EH�SRVVLEOH�WR�SURORQJ�WKH�XVH�RI�VXFK�VLPXODWLRQ�WRROV�XS
WR�WKH�RSHUDWLRQDO�SKDVH�

$W�WKLV�PRPHQW�LW�LV�GLIILFXOW�WR�MXGJH�WKH�IHDVLELOLW\�RI�WKLV�DSSURDFK��,PSRUWDQW
IDFWRUV�GHWHUPLQLQJ�WKLV�IHDVLELOLW\�DUH�WKH�HYROYHPHQW�RI�IRUPDO�WHFKQLTXHV
DQG�WKH�OHYHO�LQ�ZKLFK�VXFK�WHFKQLTXHV�ZLOO�EH�DFFHSWHG�

)LJXUH�������6LPXODWLQJ�WKH�HIIHFW�RI�PDQDJHPHQW�DFWLRQV

simulation
tool

management actions

effect of
management actions

network and
management
specifications

display

keyboard

files

traffic generator

special module
���
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0DQDJHPHQW�LQIRUPDWLRQ�VHUYLFH�SURYLGHUV

���

���0DQDJHPHQW�LQIRUPDWLRQ�VHUYLFH�SURYLGHUV
��� 6HYHUDO�PDQDJHPHQW�LQIRUPDWLRQ�VHUYLFH�SURYLGHUV

����� $GGLWLRQ�RI�PDQDJHPHQW
1�SURWRFRO�PDQDJHPHQW
�1����VHUYLFH�PDQDJHPHQW

����� 'HFRPSRVLWLRQ�RI�WKH��1����VHUYLFH�SURYLGHU
����� $GGLWLRQ�RI�PDQDJHPHQW
����� ,QWHJUDWLRQ�RI�0,63V

��� 3ULPDU\�YHUVXV�PDQDJHPHQW�VHUYLFH�SURYLGHUV

��� 7KH�LGHD�RI�VSHFLDO�PDQDJHPHQW�VHUYLFH�SURYLGHUV



0DQDJHPHQW�LQIRUPDWLRQ�VHUYLFH�SURYLGHUV
��0DQDJHPHQW�LQIRUPDWLRQ�VHUYLFH�SURYLGHUV

&KDSWHU���KDV�SUHVHQWHG�YDULRXV�DUFKLWHFWXUDO�PRGHOV�VKRZLQJ�KRZ�GHVLJQV
FDQ�EH�H[WHQGHG�WR�LQFOXGH�PDQDJHPHQW��6RPH�RI�WKHVH�PRGHOV�LQWURGXFH�VSH�
FLDO�VHUYLFH�SURYLGHUV�IRU�WKH�H[FKDQJH�RI�PDQDJHPHQW�LQIRUPDWLRQ��H�J��)LJXUH
�������7KH�SXUSRVH�RI�WKLV�FKDSWHU�LV�WR�GLVFXVV�WKHVH�VHUYLFH�SURYLGHUV��7R�GLV�
WLQJXLVK�EHWZHHQ�WKHVH�VHUYLFH�SURYLGHUV�DQG�WKH�VHUYLFH�SURYLGHUV�VXSSRUWLQJ
WKH�SULPDU\�IXQFWLRQV��WKH�IROORZLQJ�WHUPV�ZLOO�EH�XVHG�
� 0DQDJHPHQW� ,QIRUPDWLRQ�6HUYLFH�3URYLGHU� �0,63��� WKH�VSHFLDO�VHUYLFH�SUR�
YLGHU� WKDW� KDV� EHHQ� LQWURGXFHG� LQ� WKH� ODWHU� GHVLJQ� F\FOHV� WR� VXSSRUW� WKH
H[FKDQJH� RI� PDQDJHPHQW� LQIRUPDWLRQ�� 7KH� WHUP� ¶0,63·� LV� FKRVHQ� IRU� LWV
UHVHPEODQFH�ZLWK�26,�WHUPV��H�J��&0,6�DQG�&0,3�

� 3ULPDU\�6HUYLFH�3URYLGHU��363���WKH�VHUYLFH�SURYLGHU�WKDW�KDV�EHHQ�LQWURGXFHG
LQ�WKH�HDUO\�GHVLJQ�F\FOHV�WR�VXSSRUW�WKH�H[FKDQJH�RI�XVHU�GDWD�RQ�EHKDOI�RI
WKH�SULPDU\�IXQFWLRQV�

,W� LV�QRW�WKH�LQWHQWLRQ�RI�WKLV�FKDSWHU�WR�GHYHORS�VHUYLFH�GHILQLWLRQV� IRU�WKH
0,63V��VHUYLFH�SULPLWLYHV��SDUDPHWHUV�DQG�D�UHODWLRQVKLS�EHWZHHQ�WKHVH�VHUYLFH
SULPLWLYHV�ZLOO�WKHUHIRUH�QRW�EH�SURSRVHG��,QVWHDG��WKH�REMHFWLYH�RI�WKLV�FKDSWHU
LV�WR�GLVFXVV�
� 7KH�UHODWLRQVKLS�EHWZHHQ�WKH�YDULRXV�0,63V�WKDW�PD\�EH�LQWURGXFHG�E\�WKH
GHVLJQHU��6HFWLRQ������

� 7KH�UHODWLRQVKLS�EHWZHHQ�WKH�0,63V�DQG�WKH�363V��6HFWLRQ������
� 7KH�TXHVWLRQ�ZKHWKHU�LQWURGXFWLRQ�RI�DGGLWLRQDO�VHUYLFH�SURYLGHUV�LV�VSHFLILF
IRU�PDQDJHPHQW��RU�WKDW�DOVR�RWKHU�GHVLJQ�LVVXHV�PD\�UHTXLUH�WKH�LQWURGXF�
WLRQ�RI�PXOWLSOH�XQGHUO\LQJ�SURYLGHUV��6HFWLRQ������

����6HYHUDO�PDQDJHPHQW�LQIRUPDWLRQ�VHUYLFH�SURYLGHUV

$�JRRG�DSSURDFK�WR�GHVLJQ�QHWZRUNV�LV�WR�VSUHDG�WKH�YDULRXV�QHWZRUN�IXQFWLRQV
RYHU�D�QXPEHU�RI�IXQFWLRQDO�OD\HUV��$�ILUVW�VWHS�LQ�VXFK�GHVLJQ�LV�WR�GHFRPSRVH
WKH�1�VHUYLFH�SURYLGHU�LQWR�D�1�SURWRFRO�DQG��1����VHUYLFH�SURYLGHU��'XULQJ�WKH
LQLWLDO�GHVLJQ�F\FOHV��WKH�IRFXV�RI�WKLV�GHFRPSRVLWLRQ�ZLOO�EH�RQ�WKH�SULPDU\

N- P

(N-1)-service provider

protocol

N-service provider

P

)LJXUH������'HFRPSRVLWLRQ�RI�WKH�1�VHUYLFH�SURYLGHU
���



0DQDJHPHQW�LQIRUPDWLRQ�VHUYLFH�SURYLGHUV
IXQFWLRQV�DQG�QRW�RQ�PDQDJHPHQW�LVVXHV��7KH�PRGHO�VKRZLQJ�WKLV�GHFRPSR�
VLWLRQ�LV�GUDZQ�LQ�)LJXUH������LW�LV�HTXLYDOHQW�WR�WKH�PRGHOV�JHQHUDOO\�IRXQG�LQ
WH[WERRNV�RQ�FRPSXWHU�QHWZRUNV�

������$GGLWLRQ�RI�PDQDJHPHQW

$IWHU�WKH�SULPDU\�IXQFWLRQV�RI�WKH�1�SURWRFRO�DQG��1����VHUYLFH�KDYH�EHHQ
GHILQHG��PDQDJHPHQW�ZLOO�EH�DGGHG��7KLV�DGGLWLRQ�LV�SHUIRUPHG�GXULQJ�WKH
ODWHU�GHVLJQ�F\FOHV�DQG�LQYROYHV�

� 7KH�H[WHQVLRQ�RI�WKH�1�SURWRFRO�ZLWK�SURWRFRO�PDQDJHPHQW�IXQFWLRQV�

� 7KH�H[WHQVLRQ�RI�WKH��1����VHUYLFH�ZLWK�VHUYLFH�PDQDJHPHQW�IXQFWLRQV�

1�SURWRFRO�PDQDJHPHQW

,Q�6HFWLRQ�����VHYHUDO�SRVVLELOLWLHV�ZHUH�GLVFXVVHG�WR�DGG�SURWRFRO�PDQDJH�
PHQW�WR�D�GHVLJQ��2QH�RI�WKH�SRVVLELOLWLHV�ZDV�WR�SHUIRUP�SURWRFRO�PDQDJHPHQW
IURP�D�UHPRWH�ORFDWLRQ��*LYHQ�WKH�LPSRUWDQFH�RI�WKLV�SRVVLELOLW\��D�VSHFLILF
¶IXQFWLRQDO�UHIHUHQFH�PRGHO�IRU�SURWRFRO�PDQDJHPHQW·�ZDV�GHYHORSHG��)LJXUH
�������7KLV�PRGHO�VKRZHG�KRZ�SURWRFRO�HQWLWLHV�SHUIRUPLQJ�SULPDU\�IXQFWLRQV
FRXOG�EH�PDQDJHG�IURP�D�FHQWUDO�ORFDWLRQ��7R�DOORZ�WKH�FHQWUDO�PDQDJHU�WR
DFFHVV�DQG�FRQWURO�WKH�SULPDU\�IXQFWLRQV��WKH�SURWRFRO�HQWLWLHV�ZHUH�H[WHQGHG
ZLWK�VRPH�OLPLWHG�IRUP�RI�PDQDJHPHQW�IXQFWLRQDOLW\��7KLV�PDQDJHPHQW�IXQF�
WLRQDOLW\�ZDV�FDOOHG�¶DJHQW·�IXQFWLRQDOLW\��7KH�FHQWUDO�PDQDJHU�SHUIRUPHG�WKH
PDMRU�SDUW�RI�WKH�PDQDJHPHQW�IXQFWLRQDOLW\�DQG�FRXOG�EH�FRQVLGHUHG�DV�PDV�
WHU��WKH�PDQDJHG�HQWLWLHV�SHUIRUPHG�RQO\�D�OLPLWHG�DPRXQW�RI�PDQDJHPHQW
IXQFWLRQDOLW\�DQG�FRXOG�EH�VHHQ�DV�VODYHV��7R�HQDEOH�WKH�H[FKDQJH�RI�PDQDJH�
PHQW�LQIRUPDWLRQ�EHWZHHQ�PDQDJHU�DQG�DJHQWV��D�GHGLFDWHG�0,63�FRXOG�EH
LQWURGXFHG�

)LJXUH�����LV�D�IXUWKHU�GHYHORSPHQW�RI�)LJXUH�����DQG�VKRZV�WKH�DGGLWLRQ�RI
1�SURWRFRO�PDQDJHPHQW��,W�LV�DFWXDOO\�WKH�VDPH�DV�WKH�¶IXQFWLRQDO�UHIHUHQFH
PRGHO�IRU�SURWRFRO�PDQDJHPHQW·��)LJXUH��������,W�VKRZV�WZR�NLQGV�RI�XQGHUO\�
LQJ�VHUYLFHV�

)LJXUH������$GGLWLRQ�RI�1�SURWRFRO�PDQDJHPHQW

N-

MISP

P N-managerP

(N-1)-PSP

N-agentN-agentprotocol

N-service provider
���



6HYHUDO�PDQDJHPHQW�LQIRUPDWLRQ�VHUYLFH�SURYLGHUV
� 7KH� �1����VHUYLFH� SURYLGHU��ZKLFK� VXSSRUWV� WKH� H[FKDQJH� RI� XVHU� GDWD� RQ
EHKDOI� RI� WKH� SULPDU\� IXQFWLRQV�� 7R� H[SUHVV� WKLV� VXSSRUW� IRU� WKH� SULPDU\
IXQFWLRQV��WKH�QDPH��1����363�ZLOO�EH�XVHG�

� 7KH� 0,63�� ZKLFK� VXSSRUWV� WKH� H[FKDQJH� RI� PDQDJHPHQW� LQIRUPDWLRQ
EHWZHHQ�PDQDJHU�DQG�DJHQWV�

�1����VHUYLFH�PDQDJHPHQW

,W�LV�LPSRUWDQW�WR�XQGHUVWDQG�WKDW�WKH�DGGLWLRQ�RI�PDQDJHPHQW�WR�WKH�GHFRP�
SRVHG�VWUXFWXUH�RI�)LJXUH�����ZLOO�QRW�EH�UHVWULFWHG�WR�WKH�1�SURWRFRO�OD\HU��DOVR
WKH��1����VHUYLFH�SURYLGHU�PXVW�EH�H[WHQGHG�ZLWK�VHUYLFH�PDQDJHPHQW�IXQF�
WLRQV��QRWH�WKDW�)LJXUH�����FDOOHG�WKLV�VHUYLFH�SURYLGHU�WKH��1����363���7KH
PRGHOV�UHVXOWLQJ�IURP�WKLV�H[WHQVLRQ�KDYH�EHHQ�GLVFXVVHG�LQ�6HFWLRQ������WKH\
GLG�QRW�UHFRJQL]H�D�QHHG�WR�LQWURGXFH�VSHFLDO�0,63V�IRU�WKH�H[FKDQJH�RI�VHUYLFH
PDQDJHPHQW�LQIRUPDWLRQ��)RU�WKH�SXUSRVH�RI�WKLV�VHFWLRQ�LW�LV�WKHUHIRUH�QRW
QHFHVVDU\�WR�SURFHHG�WKLV�GLVFXVVLRQ�RI��1����VHUYLFH�PDQDJHPHQW�

������'HFRPSRVLWLRQ�RI�WKH��1����VHUYLFH�SURYLGHU

$IWHU�PDQDJHPHQW�IXQFWLRQDOLW\�KDV�EHHQ�DGGHG�WR�WKH�1�SURWRFRO�DQG�WKH
�1����363��WKH� OD\HUHG�GHVLJQ�DSSURDFK�FRQWLQXHV�ZLWK�GHFRPSRVLQJ�WKH
�1����363��7KH�IDFW�WKDW�WKH�363��DQG�QRW�WKH�0,63�LV�GHFRPSRVHG��LV�D�ORJLFDO
FRQVHTXHQFH�RI�WKH�IDFW�WKDW�SULPDU\�DVSHFWV�VKRXOG�EH�DGGUHVVHG�ILUVW�
GHFRPSRVLWLRQ�RI�WKH�0,63�PD\�EH�SRVWSRQHG�XQWLO�ODWHU�GHVLJQ�F\FOHV��

7KH�GHFRPSRVLWLRQ�RI�WKH��1����363�\LHOGV�D��1����SURWRFRO�DQG�D��1����VHUYLFH
SURYLGHU��)LJXUH�������$JDLQ�WKH�GHVLJQHU�IRFXVHV�XSRQ�WKH�SULPDU\�IXQFWLRQV
DQG�LJQRUHV��IRU�WKH�WLPH�EHLQJ��WKH�ZD\�WKHVH�IXQFWLRQV�VKRXOG�EH�PDQDJHG�
$V�D�FRQVHTXHQFH��WKH��1����SURWRFRO�GHILQLWLRQ�LQFOXGHV�RQO\�SULPDU\�IXQF�

)LJXUH������'HFRPSRVLWLRQ�RI�WKH��1����VHUYLFH�SURYLGHU

N-

MISP

N-P N-managerN-P N-agentN-agentprotocol

N-service provider

(N-2)-PSP

(N-1)-
protocol

(N-2)-PSP

(N-1)-P(N-1)-P

(N-1)-PSP
���



0DQDJHPHQW�LQIRUPDWLRQ�VHUYLFH�SURYLGHUV
WLRQV�DQG�WKH��1����VHUYLFH�VXSSRUWV�RQO\�WKH�H[FKDQJH�RI�XVHU�GDWD�RQ�EHKDOI
RI�WKH�SURWRFRO�HQWLWLHV�SHUIRUPLQJ�WKHVH�SULPDU\�IXQFWLRQV��7KH��1����VHUYLFH
FDQ�WKHUHIRUH�EH�UHJDUGHG�DV�D��1����363��WKHUH�LV�QR�QHHG�WR�LQWURGXFH�DQRWKHU
0,63�\HW�

������$GGLWLRQ�RI�PDQDJHPHQW

$IWHU�WKH��1����363�KDV�EHHQ�GHFRPSRVHG��WKH�GHVLJQHU�VKRXOG�FRQVLGHU�WKH
SUREOHP�RI�PDQDJLQJ�WKH�UHVXOWLQJ�VWUXFWXUH��$JDLQ��DGGLWLRQ�RI�PDQDJHPHQW
VKRXOG�LQYROYH��1����SURWRFRO��DV�ZHOO�DV��1����VHUYLFH�PDQDJHPHQW��7KH�LQWUR�
GXFWLRQ�RI��1����SURWRFRO�PDQDJHPHQW�HQFRPSDVVHV�WKH�GHILQLWLRQ�RI��1����
DJHQWV��D��1����PDQDJHU�DQG�D�QHZ�0,63��7R�HPSKDVL]H�WKH�GLIIHUHQFH�EHWZHHQ
WKH�0,63�DOUHDG\�LGHQWLILHG�LQ�WKH�SUHYLRXV�GHFRPSRVLWLRQ�DQG�WKLV�QHZ�0,63�
)LJXUH�����FDOOV�WKH�ILUVW�0,63�$�DQG�WKH�VHFRQG�0,63�%��$V�GLVFXVVHG�SUHYL�
RXVO\���1����VHUYLFH�PDQDJHPHQW�KDV�QR�IXUWKHU�FRQVHTXHQFHV�IRU�WKLV�PRGHO
DQG�QHHG�QRW�IXUWKHU�EH�GLVFXVVHG�

������,QWHJUDWLRQ�RI�0,63V

(DFK�WLPH�D�363�LV�IXUWKHU�GHFRPSRVHG��D�QHZ�0,63�PD\�EH�LQWURGXFHG��7KH
QXPEHU�RI�0,63V�WKDW�PD\�EH�DGGHG��LV�OLPLWHG�E\�WKH�QXPEHU�RI�SURWRFRO
OD\HUV�WKDW�PXVW�EH�PDQDJHG��,W�LV�OLNHO\�WKDW�LQ�FDVH�RI�PDQDJHPHQW�RI�DQ�26,
SURWRFRO�VWDFN�WKH�GHVLJQHU�LQWURGXFHV�PRUH�0,63V�WKHQ�LQ�FDVH�RI�PDQDJH�
PHQW�RI�DQ�,QWHUQHW�SURWRFRO�VWDFN��$V�GLVFXVVHG�LQ�6HFWLRQ������LW�LV�DOVR�SRV�
VLEOH�WKDW�DGGLWLRQDO�0,63V�ZLOO�EH�UHTXLUHG�WR�VXSSRUW�HOHPHQW�PDQDJHPHQW�
7KH�GHVLJQHU�PD\�WKXV�EH�FRQIURQWHG�ZLWK�D�ODUJH�QXPEHU�RI�0,63V�

)LJXUH������$GGLWLRQ�RI��1����SURWRFRO�PDQDJHPHQW

N-

MISP-A

N-P N-managerN-P

(N-1)-PSP
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6HYHUDO�PDQDJHPHQW�LQIRUPDWLRQ�VHUYLFH�SURYLGHUV
)RUWXQDWHO\��PDQ\�RI�WKHVH�0,63V�VDWLVI\�VLPLODU�UHTXLUHPHQWV��7KLV�PD\�EH
XQGHUVWRRG�E\�FRQVLGHULQJ�WKH�IROORZLQJ�H[DPSOHV�
� 7KH�UHTXLUHPHQWV�IRU�WKH�H[FKDQJH�RI�PDQDJHPHQW�GDWD�EHORQJLQJ�WR�D�GDWD
OLQN�OD\HU�VOLGLQJ�ZLQGRZ�PHFKDQLVP��DUH�WKH�VDPH�DV�WKRVH�EHORQJLQJ�WR�D
WUDQVSRUW�OD\HU�VOLGLQJ�ZLQGRZ�PHFKDQLVP�

� 7KH�UHTXLUHPHQWV�IRU�WKH�H[FKDQJH�RI�FRXQWHU�YDOXHV�LQGLFDWLQJ�WKH�QXPEHU
RI�ELWV�UHFHLYHG�E\�D�SK\VLFDO�OD\HU�HQWLW\��DUH�WKH�VDPH�DV�WKRVH�LQGLFDWLQJ
WKH�QXPEHU�RI�RSHQ�DSSOLFDWLRQ�FRQQHFWLRQV�

� 7KH�UHTXLUHPHQWV�IRU�WKH�H[FKDQJH�RI�0$&�DGGUHVVHV�DUH�WKH�VDPH�DV�IRU�WKH
H[FKDQJH�RI�;�����DGGUHVV�

7KH�IDFW�WKDW�PDQ\�0,63V�VDWLVI\�VLPLODU�UHTXLUHPHQWV��LPSOLHV�WKDW�PDQ\
0,63V�SURYLGH�WKH�VDPH�NLQG�RI�VHUYLFH��,Q�FDVH�ZH�DEVWUDFW�IURP�WKH�SULPDU\
IXQFWLRQV�DQG�FRQFHQWUDWH�XSRQ�WKH�PDQDJHPHQW�IXQFWLRQV��LW�LV�HYHQ�SRVVLEOH
WR�UHSUHVHQW�DQG�LPSOHPHQW�WKHVH�0,63V�DV�D�VLQJOH�LQWHJUDWHG�VHUYLFH�SUR�
YLGHU��)LJXUH�����VKRZV�VXFK�UHSUHVHQWDWLRQ��7KH�ODUJH�VHUYLFH�SURYLGHU�VXS�
SRUWV�YDULRXV�JURXSV�RI�XVHUV��D�JURXS�FRQVLVWLQJ�RI�1�DJHQWV�SOXV�D�1�PDQ�
DJHU��DQRWKHU�JURXS�FRQVLVWLQJ�RI��1����DJHQWV�SOXV�D��1����PDQDJHU�HWF��6LQFH
WKHUH�LV�QR�FRPPXQLFDWLRQ�EHWZHHQ�WKH�YDULRXV�JURXSV��WKH�JURXSV�PD\�SHU�
IRUP�GLIIHUHQW�SURWRFROV�DQG�FDQ�EH�FRQVLGHUHG�DV�FORVHG�XVHU�JURXSV�

,Q�PDQ\�FDVHV�WKH�0,63V�VKRXOG�VXSSRUW�D�VHUYLFH�VLPLODU�WR�26,·V�SUHVHQWD�
WLRQ�VHUYLFH��,Q�VXFK�FDVHV�D�QDWXUDO�FRQFOXVLRQ�PD\�EH�WKDW�WKH�PDQDJHUV�DQG
DJHQWV�SHUIRUP�DSSOLFDWLRQ�OD\HU�LQWHUDFWLRQV��7KH�IODZ�RI�WKLV�FRQFOXVLRQ�LV
WKDW�LW�FRPSOHWHO\�LJQRUHV�WKH�SULPDU\�IXQFWLRQV�DQG�FRQFHQWUDWHV�XSRQ�WKH
GHULYHG�PDQDJHPHQW�IXQFWLRQV�
$�EHWWHU�DSSURDFK�VHHPV�WR�EDVH�WKH�QDPLQJ�RI�LQWHUDFWLRQV�XSRQ�WKHLU�SUL�
PDU\�IXQFWLRQV��LQWHUDFWLRQV�EHWZHHQ�D�WUDQVSRUW�OD\HU�PDQDJHU�DQG�WUDQVSRUW
OD\HU�DJHQWV�VKRXOG�IRU�LQVWDQFH�EH�FRQVLGHUHG�DV�WUDQVSRUW�OD\HU�LQWHUDFWLRQV�
DQG�QRW�DV�DSSOLFDWLRQ�OD\HU�LQWHUDFWLRQV�

$OWKRXJK�LW�LV�SRVVLEOH�WR�JLYH�PDQ\�PRUH�H[DPSOHV�WR�GHPRQVWUDWH�WKH�VLPL�
ODULW\�LQ�0,63�UHTXLUHPHQWV��LW�VKRXOG�QRW�EH�FRQFOXGHG�WKDW�LW�ZLOO�DOZD\V�EH
D�JRRG�LGHD�WR�UHTXLUH�IRU�DOO�PDQDJHPHQW�LQIRUPDWLRQ�H[FKDQJHV�WKH�VDPH
NLQG�RI�XQGHUO\LQJ�0,63��7KLV�EHFRPHV�DSSDUHQW�ZKHQ�H[LVWLQJ�PDQDJHPHQW
VROXWLRQV�DUH�DQDO\VHG��6XFK�DQDO\VLV�VKRZV�WKDW�LW�PD\�EH�EHWWHU�WR�GLVWLQ�
JXLVK�EHWZHHQ�VHYHUDO�W\SHV�RI�0,63V�

)LJXUH������6LQJOH�VHUYLFH�SURYLGHU�IRU�PDQDJHPHQW�LQIRUPDWLRQ�H[FKDQJHV

MISP

N-managerN-agent (N-1)
manager

(N-1)
agent N-agent (N-1)

agent
���



0DQDJHPHQW�LQIRUPDWLRQ�VHUYLFH�SURYLGHUV
� $�W\SH�WKDW�LV�FRPPRQO\�XVHG�VXSSRUWV�WKH�SRLQW�WR�SRLQW�FRPPXQLFDWLRQ
EHWZHHQ�PDQDJHU�DQG�DJHQW��7KLV�W\SH�LV�XVHIXO�LQ�FDVH�RI�FHQWUDOL]HG�PDQ�
DJHPHQW��7KH�UHTXLUHG�VHUYLFH�UHVHPEOHV�WKH�26,�SUHVHQWDWLRQ�VHUYLFH�

� $�W\SH�WKDW�VXSSRUWV�EURDGFDVW�FRPPXQLFDWLRQ�EHWZHHQ�PDQDJHU�DQG�DJHQW�
7KLV�W\SH�PD\�EH�XVHIXO�LQ�FDVH�WKH�H[DFW�DGGUHVV�RI�WKH�PDQDJHU�RU�DJHQW�LV
XQNQRZQ��$�JRRG�H[DPSOH�SURYLGHV�WKH�5HYHUVH�$GGUHVV�5HVROXWLRQ�3URWRFRO
�5$53���DV�GLVFXVVHG�RQ�SDJH�����

� $�W\SH�WKDW�VXSSRUWV�WUDQVDFWLRQ�SURFHVVLQJ�DQG�WKXV�FRPPLWPHQW�FRQWURO�
6XFK�W\SH�PD\�EH�XVHIXO�WR�DOORZ�D�PDQDJHU�WR�FKDQJH�PDQDJHPHQW�LQIRU�
PDWLRQ�LQ�PXOWLSOH�DJHQWV�DV�DQ�DWRPLF�DFWLRQ��,W�JXDUDQWHHV�WKDW�HLWKHU�DOO
PDQDJHPHQW�LQIRUPDWLRQ�ZLOO�EH�FKDQJHG��RU�QRQH�ZLOO�EH�FKDQJHG�>��@>���@�

� $�W\SH�WKDW�VXSSRUWV�EURDGFDVW�FRPPXQLFDWLRQ�EHWZHHQ�HQWLWLHV�ZKLFK�SRV�
VHVV� HTXDO�PDQDJHPHQW� FDSDELOLWLHV�� $OO� HQWLWLHV� FRPPXQLFDWH� ZLWK� HDFK
RWKHU��ZKLFK�LPSOLHV�WKDW�D�PDVWHU�DJHQW�UHODWLRQVKLS�GRHV�QRW�H[LVW��$�JRRG
H[DPSOH�LV�SURYLGHG�E\�WKH�LQWUD�GRPDLQ�,6�,6�URXWLQJ�SURWRFRO�

Example: 7KH� LQWUD�GRPDLQ� ,6�,6� URXWLQJ� SURWRFRO� >��@� XVHV� D� OLQN
VWDWH�DOJRULWKP��7KLV�DOJRULWKP�SUHVFULEHV�WKDW�QHWZRUN�OD\HU�HQWLWLHV
SHULRGLFDOO\� VHQG� ¶OLQN� VWDWH� 3'8V·��:KHQHYHU� DQ� HQWLW\� JHQHUDWHV
VXFK�3'8��LW�SXWV�LQ�WKLV�3'8�D�OLVW�RI�DOO�LWV�QHLJKERXUV��SOXV�WKH
FRVW�WR�UHDFK�HDFK�QHLJKERXU��7KH�OLQN�VWDWH�3'8�PXVW�EH�EURDGFDVW�
HG�WR�DOO�RWKHU�QHWZRUN�OD\HU�HQWLWLHV�LQ�WKH�QHWZRUN��WKXV�QRW�RQO\
WKH�QHLJKERXUV���,Q�WKLV�ZD\��HDFK�HQWLW\�UHFHLYHV�IURP�DOO�RWKHU�HQ�
WLWLHV�QHLJKERXU�LQIRUPDWLRQ��7KLV�LQIRUPDWLRQ�DOORZV�HDFK�HQWLW\�WR
EXLOG�D�WRSRORJ\�PDS�RI�WKH�QHWZRUN��ZKLFK�LQ�WXUQ�FDQ�EH�XVHG�WR
DGMXVW�WKH�IRUZDUGLQJ�WDEOH�
7KH�IDFW�WKDW�OLQN�VWDWH�3'8V�VKRXOG�EH�EURDGFDVWHG�RYHU�WKH�HQWLUH
QHWZRUN��KDV�LPSRUWDQW�FRQVHTXHQFHV�IRU�WKH�0,63��0,63V�WKDW�SHU�
IRUP�ZHOO�LQ�PDVWHU�DJHQW�HQYLURQPHQWV��PD\�QRW�EH�JRRG�HQRXJK�WR
VDWLVI\�WKH�QHHGV�RI�WKH�OLQN�VWDWH�DOJRULWKP�

����3ULPDU\�YHUVXV�PDQDJHPHQW�VHUYLFH�SURYLGHUV

,Q�WKH�PRGHOV�WKDW�KDYH�EHHQ�SUHVHQWHG�WKXV�IDU��D�GLVWLQFWLRQ�ZDV�PDGH
EHWZHHQ�363V�DQG�0,63V��)URP�D�FRQFHSWXDO�SRLQW�RI�YLHZ��WKH�363V�DQG
0,63V�DUH�LQGHSHQGHQW��VHH�IRU�H[DPSOH�SDJH�������7KLV�FRQFHSWXDO�LQGHSHQG�
HQFH�GRHV�QRW�LPSO\�KRZHYHU�WKDW�363�DQG�0,63�PXVW�DOZD\V�EH�UHDOL]HG�ZLWK
GLIIHUHQW�SK\VLFDO�FRPSRQHQWV��6HSDUDWH�UHDOL]DWLRQV�DUH�RI�FRXUVH�SRVVLEOH�
EXW�LW�PD\�DOVR�EH�SRVVLEOH�WR�XVH�WKH�VDPH�SK\VLFDO�FRPSRQHQWV�IRU�WKH�UHDO�
L]DWLRQ�RI�363�DQG�0,63�

Example: 7KH�LGHD�WR�XVH�WKH�VDPH�UHDOL]DWLRQ�FRPSRQHQW�IRU�FRQFHS�
WXDO� LQGHSHQGHQW�WKLQJV��KDV�PDQ\�UHDO�ZRUOG�H[DPSOHV��&RQVLGHU
IRU�H[DPSOH�D�ZRUG�SURFHVVRU�DQG�D�VSUHDGVKHHW�DSSOLFDWLRQ��%RWK
DSSOLFDWLRQV�DUH�FRQFHSWXDOO\�LQGHSHQGHQW��DOWKRXJK�WKH\�PD\�XVH
WKH�VDPH�&38��RSHUDWLQJ�V\VWHP�FDOOV��GLVSOD\��ILOH�V\VWHP�HWF�
���



7KH�LGHD�RI�VSHFLDO�PDQDJHPHQW�VHUYLFH�SURYLGHUV
(YHQ�LQ�FDVH�WKH�ZRUG�SURFHVVRU�DQG�WKH�VSUHDGVKHHW�DSSOLFDWLRQV
DUH�LQVWDOOHG�RQ�GLIIHUHQW�FRPSXWHUV��WKHUH�PD\�EH�DQ�XQGHVLUHG�GH�
SHQGHQF\�ZKHQ�ERWK�FRPSXWHUV�JHW�WKHLU�SRZHU�IURP�WKH�VDPH�HOHF�
WULFLW\�OLQHV�

([LVWLQJ�PDQDJHPHQW�DUFKLWHFWXUHV�IROORZ�GLIIHUHQW�DSSURDFKHV�ZLWK�UHVSHFW�WR
WKH�TXHVWLRQ�RI�VHSDUDWHG�YHUVXV�VKDUHG�UHDOL]DWLRQV��$Q�H[DPSOH�RI�VHSDUDWH
UHDOL]DWLRQV�LV�SURYLGHG�E\�701��H[DPSOHV�RI�VKDUHG�UHDOL]DWLRQV�DUH�SURYLGHG
E\�26,�DQG�,QWHUQHW�PDQDJHPHQW�

6KDUHG�UHDOL]DWLRQV�DUH�DWWUDFWLYH�EHFDXVH�WKH\�DUH�JHQHUDOO\�FKHDSHU�WKHQ�VHS�
DUDWH�UHDOL]DWLRQV��7KHLU�PDMRU�GLVDGYDQWDJH�LV�WKH�XQGHVLUDEOH�GHSHQGHQF\
LQWURGXFHG�GXULQJ�WKH�UHDOL]DWLRQ�SKDVH��6LQFH�363�DQG�0,63�XVH�WKH�VDPH
SK\VLFDO�FRPSRQHQWV��IDLOXUH�RI�D�FRPSRQHQW�PD\�LPSDFW�ERWK�363�DQG�0,63�
7KH�EL]DUUH�HIIHFW�RI�WKLV�PD\�EH�WKDW�PDQDJHPHQW�SHUIRUPV�ZHOO�LQ�FDVH�WKH
SULPDU\�IXQFWLRQV�SHUIRUP�ZHOO��DQG�PDQDJHPHQW�EUHDNV�LQ�FDVH�WKH�SULPDU\
IXQFWLRQV�EUHDN��0DQDJHPHQW�PD\�WKXV�QRW�EH�DYDLODEOH�DW�WLPHV�LW�LV�QHHGHG
PRVW��7KHUHIRUH�VKDUHG�UHDOL]DWLRQV�DUH�OHVV�VXLWHG�IRU�IDXOW�PDQDJHPHQW�SXU�
SRVHV�

,Q�FDVH�RI�26,�PDQDJHPHQW��WKLV�XQGHVLUHG�GHSHQGHQF\�LV�WDNHQ�IRU�JUDQWHG
DQG�QR�PHDVXUHV�DUH�WDNHQ�WR�DYRLG�SRWHQWLDO�SUREOHPV��,Q�FDVH�RI�,QWHUQHW
PDQDJHPHQW��WKLV�GHSHQGHQF\�LV�QRW�WDNHQ�IRU�JUDQWHG��7KLV�LV�GHPRQVWUDWHG
E\�VWDWHPHQWV�OLNH��ZKHQ�DOO�HOVH�IDLOV��QHWZRUN�PDQDJHPHQW�PXVW�FRQWLQXH�WR
IXQFWLRQ��LI�DW�DOO�SRVVLEOH��>���@��7KH�,QWHUQHW�PDQDJHPHQW�JURXS�WKHUHIRUH
GHFLGHG�WR�XVH�WKH�PRVW�SULPLWLYH�0,63�VWLOO�VDWLVI\LQJ�WKH�UHTXLUHPHQWV�RI
PDQDJHPHQW�LQWHUDFWLRQV��8'3��8'3�SURYLGHV�D�FRQQHFWLRQOHVV�WUDQVSRUW
VHUYLFH�DQG�LWV�UHDOL]DWLRQ�UHTXLUHV�OHVV�FRPSRQHQWV�LQ�FRPSDULVRQ�WR�LWV�FRQ�
QHFWLRQ�RULHQWHG�FRXQWHUSDUW�7&3��8'3�LV�WKXV�OHVV�VXVFHSWLEOH�IRU�SUREOHPV
WKHQ�7&3�

����7KH�LGHD�RI�VSHFLDO�PDQDJHPHQW�VHUYLFH�SURYLGHUV

7KLV�VHFWLRQ�GLVFXVVHV�WKH�TXHVWLRQ�ZKHWKHU�WKH�LQWURGXFWLRQ�RI�VSHFLDO�XQGHU�
O\LQJ�VHUYLFH�SURYLGHUV�LV�FKDUDFWHULVWLF�IRU�PDQDJHPHQW��RU�WKDW�DOVR�RWKHU
GHVLJQ�GHFLVLRQV�PD\�OHDG�WR�WKH�LQWURGXFWLRQ�RI�QHZ�XQGHUO\LQJ�VHUYLFH�SUR�
YLGHUV��7KH�TXHVWLRQ�LV�LQWHUHVWLQJ��VLQFH�LW�JLYHV�D�EHWWHU�LGHD�ZKHWKHU�WKH
DGGLWLRQ�RI�PDQDJHPHQW�VKRXOG�EH�UHJDUGHG�DV�D�GLVWLQJXLVKDEOH�SDUW�RI�WKH
GHVLJQ�RU�QRW��

$�JRRG�H[DPSOH�ZKLFK�PD\�EH�KHOSIXO�WR�DQVZHU�WKLV�TXHVWLRQ�LV�¶RXW�RI�EDQG
VLJQDOOLQJ·��7KH�WHUP�¶RXW�RI�EDQG�VLJQDOOLQJ·�ZDV�RULJLQDOO\�LQWURGXFHG�LQ�WKH
WHOHSKRQ\�ZRUOG�WR�LQGLFDWH��WKDW�VLJQDOOLQJ�LQIRUPDWLRQ�ZDV�FRQYH\HG�RXWVLGH
WKH�EDQG�RI�IUHTXHQFLHV�QRUPDOO\�XVHG�IRU�PHVVDJHV��>��@��6LJQDOOLQJ�LQIRUPD�
WLRQ�LV�QHHGHG�WR�HVWDEOLVK�DQG�UHOHDVH�FRQQHFWLRQV��EXW�PD\�DOVR�EH�XVHG
GXULQJ�FRQQHFWLRQV�WR�PRGLI\��IRU�H[DPSOH��FKDUDFWHULVWLFV�RI�WKH�FRQQHFWLRQ�
���



0DQDJHPHQW�LQIRUPDWLRQ�VHUYLFH�SURYLGHUV
:LWK�WKH�DUULYDO�RI�QHWZRUNV�IRU�PRELOH�FRPPXQLFDWLRQ��VLJQDOOLQJ�LQIRUPDWLRQ
PD\�HYHQ�EH�H[FKDQJHG�LQGHSHQGHQW�RI�FRQQHFWLRQV��7KH�WHUP�¶RXW�RI�EDQG
VLJQDOOLQJ·�LV�SUHVHQWO\�XVHG�LQ�D�PRUH�JHQHUDO�VHQVH��WR�LQGLFDWH�WKDW�XVHU�GDWD
DQG�VLJQDOOLQJ� LQIRUPDWLRQ�DUH�WUHDWHG�GLIIHUHQWO\�GXULQJ�WKHLU�WUDQVSRUW
WKURXJK�WKH�QHWZRUN�

7KH�UHDVRQ�XVHU�GDWD�DQG�VLJQDOOLQJ�LQIRUPDWLRQ�DUH�WUHDWHG�GLIIHUHQWO\�� LV
EHFDXVH�WKH\�KDYH�GLIIHUHQW�UHTXLUHPHQWV�

,Q�WKH�ZRUOG�RI�GLJLWDO�WHOHSKRQ\��XVHU�GDWD�LV�FRQYH\HG�DV���ELW�VDPSOHV�WKDW
DUH�RIIHUHG�WR�WKH�QHWZRUN�HYHU\�����µV��7R�NHHS�WKHVH�VDPSOHV�LQ�VHTXHQFH
DQG�WR�PDLQWDLQ�V\QFKURQL]DWLRQ��WKH�WUDQVIHU�GHOD\�VKRXOG�EH�IL[HG��/RVV�DQG
FRUUXSWLRQ�RI�VDPSOHV�ZLOO�EH�DQQR\LQJ��EXW�VXUPRXQWDEOH�

$V�RSSRVHG�WR�WKH�LVRFKURQRXV�FKDUDFWHU�RI�XVHU�GDWD��VLJQDOOLQJ�LQIRUPDWLRQ
KDV�DQ�DV\QFKURQRXV�FKDUDFWHU��6LJQDOOLQJ�LQIRUPDWLRQ�LV�RIIHUHG�WR�WKH�QHW�
ZRUN�DW�LUUHJXODU�LQWHUYDOV��DQG�GRHV�QRW�KDYH�D�IL[HG�OHQJWK��/RVV�DQG�FRUUXS�
WLRQ�RI�VLJQDOOLQJ�LQIRUPDWLRQ�FDQ�QRW�EH�WROHUDWHG��EXW�VWULFW�GHOD\�UHTXLUH�
PHQWV�GR�QRW�H[LVW�

7KH�GLIIHUHQFH�LQ�WKHVH�UHTXLUHPHQWV�PD\�EH�H[SUHVVHG�LQ�WKH�GHVLJQ�E\�WKH
LQWURGXFWLRQ�RI�GLIIHUHQW�XQGHUO\LQJ�VHUYLFHV��7KH�VHUYLFH�XVHG�WR�WUDQVIHU�XVHU
GDWD�EHWZHHQ�VZLWFKHV�VKRXOG�KDYH�DQ�LVRFKURQRXV�FKDUDFWHU�DQG�D�GDWD
OHQJWK�RI���ELWV��7KH�VHUYLFH�XVHG�WR�WUDQVIHU�VLJQDOOLQJ�LQIRUPDWLRQ�VKRXOG
KDYH�DQ�DV\QFKURQRXV�FKDUDFWHU�DQG�D�YDULDEOH�GDWD�VL]H�

7KH�PRGHO�IRU�RXW�RI�EDQG�VLJQDOOLQJ�LV�JLYHQ�LQ�)LJXUH������$OWKRXJK�WKLV
PRGHO�KDV�EHHQ�GHVFULEHG�LQ�OLWHUDWXUH��H�J��>���@>��@���LW�KDV�QRW�EHHQ�LQFRUSR�
UDWHG�LQWR�26,�VWDQGDUGV�

7KLV�H[DPSOH�RI�RXW�RI�EDQG�VLJQDOOLQJ�VKRZV�WKDW�GHVLJQ�SUREOHPV�WKDW�DUH
QRW�UHODWHG�WR�PDQDJHPHQW��PD\�DOVR�UHTXLUH�WKH�LQWURGXFWLRQ�RI�PXOWLSOH
XQGHUO\LQJ�VHUYLFH�SURYLGHUV��7KH�FRQFOXVLRQ�PXVW�WKHUHIRUH�EH�WKDW�WKH�LGHD
WR�LQWURGXFH�PXOWLSOH�XQGHUO\LQJ�VHUYLFH�SURYLGHUV�LV�QRW�H[FOXVLYH�IRU�PDQDJH�
PHQW��WKLV�LGHD�FDQ�WKHUHIRUH�QRW�EH�XVHG�WR�PDNH�D�FOHDU�GLVWLQFWLRQ�EHWZHHQ
PDQDJHPHQW�LVVXHV�DQG�RWKHU�GHVLJQ�LVVXHV�

switch switchswitch

service provider for user data
service provider for signalling information

)LJXUH������2XW�RI�EDQG�VLJQDOOLQJ
���



7KH�LGHD�RI�VSHFLDO�PDQDJHPHQW�VHUYLFH�SURYLGHUV
���



0DQDJHPHQW�SURWRFROV

���

���0DQDJHPHQW�SURWRFROV
��� 7KH�9DULDEOH�2ULHQWHG�$SSURDFK

����� 0DQDJHPHQW�IXQFWLRQV
����� 0DQDJHPHQW�YDULDEOHV

&RQWURO�YDULDEOHV
,QIRUPDWLRQ�YDULDEOHV

����� ,PSDFW�RQ�WKH�GHVLJQ�SURFHVV
'HVLJQ�RI�PDQDJHPHQW�DSSOLFDWLRQV�GXULQJ�WKH�RSHUDWLRQDO�SKDVH

����� 6WUHQJWKV�DQG�ZHDNQHVVHV

��� 7KH�&RPPDQG�2ULHQWHG�$SSURDFK
����� ([DPSOHV

7RNHQ�ULQJ�PDQDJHPHQW
����� 0DQDJHPHQW�IXQFWLRQV
����� ,PSDFW�RQ�WKH�GHVLJQ�SURFHVV
����� 6WUHQJWKV�DQG�ZHDNQHVVHV

��� 7KH�2EMHFW�2ULHQWHG�DSSURDFK
����� 5HODWLRQ�ZLWK�92�DQG�&2�DSSURDFK
����� &ODVVHV�DQG�LQKHULWDQFH
����� &RQWDLQPHQW
����� (QFDSVXODWLRQ
����� $OORPRUSKLVP



0DQDJHPHQW�SURWRFROV
��0DQDJHPHQW�SURWRFROV

7KLV�FKDSWHU�SURYLGHV�DQ�DQDO\VLV�RI�WKH�PDQDJHPHQW�LQWHUDFWLRQV�WDNLQJ�SODFH
EHWZHHQ�PDQDJLQJ�DQG�PDQDJHG�V\VWHPV��7KHVH�LQWHUDFWLRQV�KDYH�EHHQ�PRG�
HOOHG�LQ�&KDSWHU���DQG�DOORZ�UHPRWH�PDQDJHUV�WR�REWDLQ�PDQDJHPHQW�LQIRUPD�
WLRQ�DQG�LQLWLDWH�PDQDJHPHQW�RSHUDWLRQV��WKH�WHUP�¶PDQDJHPHQW�SURWRFRO·�ZLOO
EH�XVHG�WR�GHQRWH�WKHVH�LQWHUDFWLRQV�

7KH�DQDO\VLV�SURYLGHG�E\�WKLV�FKDSWHU�PD\�EH�KHOSIXO�WR�LPSURYH�WKH�XQGHU�
VWDQGLQJ�RI�PDQDJHPHQW�SURWRFROV�DV�ZHOO�DV�PDQDJHPHQW�LQIRUPDWLRQ�PRG�
HOV��:LWK�WKLV�XQGHUVWDQGLQJ��LW�PD\�EH�HDVLHU�IRU�UHDGHUV�WR�FRPSDUH�H[LVWLQJ
PDQDJHPHQW�SURWRFROV��H�J��6103�DQG�&0,3��DQG�MXGJH�WKHLU�IXQGDPHQWDO�GLI�
IHUHQFHV�

$Q�LQYHVWLJDWLRQ�RI�FXUUHQW�PDQDJHPHQW�OLWHUDWXUH�LQGLFDWHV�WKDW�WKUHH�PDMRU
DSSURDFKHV�WRZDUGV�PDQDJHPHQW�SURWRFROV�FDQ�EH�LGHQWLILHG�>���@>���@��7KHVH
DSSURDFKHV�GLIIHU�ZLWK�UHVSHFW�WR�WKH�VHPDQWLFV�RI�WKHLU�PDQDJHPHQW�LQWHUDF�
WLRQV��7KH�DSSURDFKHV�DUH��

� 7KH�¶9DULDEOH�2ULHQWHG·��92��DSSURDFK��LQ�WKLV�DSSURDFK�WKH�PDQDJHU�RSHU�
DWHV�RQ�YDULDEOHV�ZLWKLQ�PDQDJHG�V\VWHPV��9DULDEOHV�FDQ�GLUHFWO\�EH�UHDG
DQG�PRGLILHG�YLD�FRPPDQGV�OLNH�Get�DQG�Set��3RVVLEOH�YDULDEOHV�DUH��URXWLQJ
WDEOHV��ZLQGRZ�VL]HV�DQG�HUURU�FRXQWHUV��6103�SURYLGHV�WKH�EHVW�H[DPSOH�RI
WKH�92�DSSURDFK��&KDSWHU�����$OVR�HDUO\�YHUVLRQV�RI�26,�PDQDJHPHQW�XVHG
WKLV�DSSURDFK��&KDSWHU����

� 7KH� ¶&RPPDQG� 2ULHQWHG·� �&2�� DSSURDFK�� LQ� WKLV� DSSURDFK� WKH� PDQDJHU
LVVXHV�LPSHUDWLYH�FRPPDQGV��(DFK�FRPPDQG�KDV�ZHOO�GHILQHG�VHPDQWLFV�
3RVVLEOH�FRPPDQGV�DUH��UHVHW�SURWRFRO�PDFKLQH��XVH�RWKHU�JDWHZD\��UHGLUHFW�
DQG�FORVH�DOO� FRQQHFWLRQV��5RXWLQJ�SURWRFROV�DQG� WRNHQ�ULQJ�PDQDJHPHQW
SURYLGH�JRRG�H[DPSOH�RI�WKLV�DSSURDFK�

� 7KH�¶2EMHFW�2ULHQWHG·��22��DSSURDFK��LQ�WKLV�DSSURDFK�WKH�PDQDJHU�RSHUDWHV
RQ�VR�FDOOHG�PDQDJHG�REMHFWV��0DQDJHG�REMHFWV�KDYH�DWWULEXWHV�DQG�EHKDY�
LRXU��7KH�PDQDJHU�VHQGV�RSHUDWLRQV�WR��DQG�UHFHLYHV�QRWLILFDWLRQV�IURP�WKH
REMHFW��26,�PDQDJHPHQW�LV�WKH�EHVW�H[DPSOH�RI�WKLV�DSSURDFK��&KDSWHU����

7KH�92�DSSURDFK�ZLOO�EH�GLVFXVVHG�LQ�6HFWLRQ������WKH�&2�LQ�6HFWLRQ������7KHVH
VHFWLRQV�GLVFXVV�IRU�HDFK�DSSURDFK�WKH�FKDUDFWHULVWLFV�DQG�LPSDFW�RQ�WKH
GHVLJQ�SURFHVV��6HFWLRQ�����GLVFXVVHV�WKH�22�DSSURDFK��DQG�GHPRQVWUDWHV
WKDW�WKLV�DSSURDFK�PD\�EH�FRQVLGHUHG�DV�D�PL[WXUH�RI�ERWK�92�DQG�&2
DSSURDFK�
���



0DQDJHPHQW�SURWRFROV
����7KH�9DULDEOH�2ULHQWHG�$SSURDFK

:LWK�WKH�9DULDEOH�2ULHQWHG��92��DSSURDFK��PDQDJHG�V\VWHPV�PDNH�DFFHVVLEOH
WR�WKHLU�PDQDJLQJ�V\VWHPV�DOO�WKH�YDULDEOHV�WKDW�UHIOHFW�DQG�FRQWURO�WKH�EHKDY�
LRXU�RI�WKHLU�SULPDU\�IXQFWLRQV��)URP�D�PDQDJHU·V�SRLQW�RI�YLHZ��WKHVH�YDULDEOHV
DUH�SXW�LQWR�D�VWUXFWXUH�ZKLFK�LV�FDOOHG�WKH�0,%��)LJXUH������

Example: WKH�DGGUHVV�RI�D�V\VWHP�LV�DQ�H[DPSOH�RI�D�VLPSOH��DQG�WKH
URXWLQJ�WDEOH�DQ�H[DPSOH�RI�D�FRPSOH[�YDULDEOH��%RWK�YDULDEOHV�FDQ
EH�UHDG�DQG�VHW�E\�PDQDJHPHQW��7KHUH�DUH�DOVR�YDULDEOHV�WKDW�FDQ�EH
UHDG�EXW�QRW�EH�VHW�E\�PDQDJHPHQW��$Q�H[DPSOH�RI�VXFK�D�YDULDEOH
LV�D�FRXQWHU�IRU�&5&�HUURUV�

,Q�WKH�92�DSSURDFK��PDQDJHUV�GR�QRW�VSHFLI\�WKH�JRDOV�RI�PDQDJHPHQW�RSHU�
DWLRQV��EXW�WKH�PHDQV�WR�UHDFK�WKHVH�JRDOV��0DQDJHPHQW�LQWHUDFWLRQV�DUH�WKXV
GHILQHG�DW�D�UHODWLYHO\�ORZ�OHYHO�RI�DEVWUDFWLRQ��7KLV�ORZ�OHYHO�RI�DEVWUDFWLRQ�KDV
OHG�WR�WKH�LQWURGXFWLRQ�RI�WKH�WHUP�¶UHPRWH�GHEXJJLQJ·��8VXDOO\�WKHUH�DUH�D�ODUJH
QXPEHU�RI�YDULDEOHV�DQG�D�VPDOO�QXPEHU�RI�PDQDJHPHQW�3'8V��,Q�LWV�EDUH
IRUP��RQO\�WZR�3'8�W\SHV�DUH�QHHGHG��GET�3'8V�WR�UHDG�DQG�SET�3'8V�WR
PRGLI\�YDULDEOH�YDOXHV��,Q�JHQHUDO��92�PDQDJHPHQW�PD\�EH�LQHIILFLHQW�ZLWK
UHVSHFW�WR�WKH�XVH�RI�FRPPXQLFDWLRQ�DQG�WUDQVPLVVLRQ�UHVRXUFHV��EDQGZLGWK��

Example: $VVXPH�WKH�JRDO�RI�D�PDQDJHPHQW�RSHUDWLRQ� LV� WR�UHVHW�D
V\VWHP��7R�UHDFK�WKLV�JRDO��WKH�PDQDJHU�VKRXOG�LVVXH�IRU�HDFK�UHOH�
YDQW�YDULDEOH�D�SET�3'8��(IILFLHQF\�PD\�EH�LPSURYHG�E\�DOORZLQJ�D
VLQJOH�3'8�WR�LQFOXGH�PXOWLSOH�SET�UHTXHVWV�

������0DQDJHPHQW�IXQFWLRQV

7KH�92�DSSURDFK�FDQ�EH�FKDUDFWHUL]HG�E\�WKH�IDFW�WKDW�PRVW�PDQDJHPHQW
IXQFWLRQV�ZLOO�EH�SHUIRUPHG�E\�WKH�PDQDJLQJ�V\VWHPV�DQG�RQO\�D�IHZ�E\�WKH
PDQDJHG�V\VWHPV�

managed system

manager

MIB

managed system

MIB

primary
protocol

management
protocol

)LJXUH������9DULDEOH�RULHQWHG�DSSURDFK

PF PF

PF = Primary Functions

interactions

interactions
���



9DULDEOH�2ULHQWHG�DSSURDFK
7KH�IXQFWLRQV�SHUIRUPHG�E\�WKH�PDQDJLQJ�V\VWHPV�PD\�EH�FRQVLGHUHG�DV�WKH
¶PDQDJHPHQW�LQWHOOLJHQFH·��WKHVH�IXQFWLRQV�DUH�VRPHWLPHV�FDOOHG�¶PDQDJHPHQW
DSSOLFDWLRQV·��7KH\�PRQLWRU�WKH�YDULDEOHV�ZLWKLQ�WKH�YDULRXV�PDQDJHG�V\VWHPV
DQG�GHFLGH�ZKHQ�DQG�KRZ�WR�PRGLI\�ZKLFK�YDULDEOHV��7KH\�LQLWLDWH�GET�DQG�SET
RSHUDWLRQV�

Example: 7KH�DSSOLFDWLRQ�ZLWKLQ�D�PDQDJLQJ�V\VWHP�PRQLWRUV�IRU�H[�
DPSOH� WKH�&5&� FRXQWHUV�ZLWKLQ�PDQDJHG� V\VWHPV� DQG� FRQFOXGHV
WKDW�WKH�TXDOLW\�RI�WKH�WUDQVPLVVLRQ�OLQH�EHWZHHQ�WZR�V\VWHPV�KDV
GURSSHG�EHORZ�DQ�DFFHSWDEOH�OHYHO��7KH�DSSOLFDWLRQ�GHFLGHV�WR�WDNH
WKH�OLQH�RXW�RI�VHUYLFH�WR�DOORZ�UHSDLU��%HIRUH�WDNLQJ�WKH�OLQH�RXW�RI
VHUYLFH��WKH�DSSOLFDWLRQ�GHWHUPLQHV�ZKLFK�IRUZDUGLQJ�WDEOHV�VKRXOG
EH�DGMXVWHG�WR�URXWH�WUDIILF�DURXQG�WKH�SUREOHP�DUHD��)LJXUH������

$QRWKHU�FKDUDFWHULVWLF�RI�WKH�92�DSSURDFK�LV�WKDW�DW�OHDVW�WZR�3'8V�VKRXOG�EH
GHILQHG��RQH�WR�UHDG�YDULDEOHV��WKLV�W\SH�LV�XVXDOO\�FDOOHG�GET��DOWKRXJK�WKH
QDPH�READ�PD\�DOVR�EH�XVHG��DQG�DQRWKHU�WR�VHW�YDULDEOHV��WKLV�W\SH�LV�XVXDOO\
FDOOHG�SET��DOWKRXJK�WKH�QDPHV�WRITE�RU�PUT�PD\�DOVR�EH�XVHG��
6RPHWLPHV�DGGLWLRQDO�3'8�W\SHV�DUH�GHILQHG��VXFK�DV�GetNext�WR�JHW�WKH�QH[W
YDULDEOH�WKDW�LV�FRQWDLQHG�ZLWKLQ�WKH�0,%�RU�GetBulk�WR�JHW�PXOWLSOH�YDULDEOHV�
7KH�VHPDQWLFV�RI�GET�DQG�SET�UHPDLQ�WKH�VDPH�IRU�DOO�WKH�YDULDEOHV�ZLWKLQ�WKH
SURWRFRO�OD\HUV�WKDW�FDQ�EH�PDQDJHG��GET�DQG�SET�FDQ�HYHQ�EH�XVHG�WR�PDQDJH
RWKHU�WKLQJV�WKDQ�QHWZRUNV��,Q�VRPH�SXEOLFDWLRQV�WKHVH�3'8V�DUH�WKHUHIRUH
FDOOHG�¶SRO\PRUSKLF·�FRPPDQGV�>��@�

$OWKRXJK�PRVW�PDQDJHPHQW�IXQFWLRQV�FDQ�EH�SHUIRUPHG�E\�WKH�PDQDJLQJ�V\V�
WHPV��VRPH�IXQFWLRQV�PXVW�VWLOO�EH�SHUIRUPHG�E\�WKH�PDQDJHG�V\VWHPV�
$�IXQFWLRQ�WKDW�VKRXOG�DOZD\V�EH�SHUIRUPHG��LV�D�IXQFWLRQ�WKDW�LQVSHFWV�WKH
PDQDJHPHQW�3'8V�WR�GHWHUPLQH�ZKLFK�YDULDEOHV�VKRXOG�EH�DFFHVVHG��7R�VXS�
SRUW�WKLV�IXQFWLRQ��D�QDPLQJ�WUHH�PD\�EH�GHILQHG�WR�XQLTXHO\�LGHQWLI\�HDFK�YDU�
LDEOH��6LQFH�PDQDJHG�V\VWHPV�PD\�LQFOXGH�ODUJH�QXPEHUV�RI�PDQDJHPHQW�YDU�

CRC
counter

forwarding
table

CRC
counter

forwarding
table

CRC
counter

forwarding
table

CRC
counter

forwarding
table

management application

managing system

managed system managed system managed system managed system

)LJXUH������0DQDJLQJ�V\VWHP�SHUIRUPV�PDQDJHPHQW�DSSOLFDWLRQV
���



0DQDJHPHQW�SURWRFROV
LDEOHV��WKH�UHDOL]DWLRQ�RI�WKLV�IXQFWLRQ�PD\�UHTXLUH�WKH�LQWURGXFWLRQ�RI�KDVK�
WDEOHV�>��@�

0DQDJHG�V\VWHPV�VKRXOG�DOVR�SHUIRUP�VRPH�FRPPXQLFDWLRQ�RULHQWHG�IXQFWLRQV�
7R�IDFLOLWDWH�IRU�LQVWDQFH�WKH�XVH�RI�DQ�DEVWUDFW�V\QWD[��WKHVH�IXQFWLRQV�PD\
LQFOXGH�HQFRGLQJ�UXOHV��H�J��%(5���7R�SUHYHQW�XQDXWKRUL]HG�PDQDJHUV�IURP
UHDGLQJ�DQG�PRGLI\LQJ�YDULDEOHV��WKHVH�IXQFWLRQV�PD\�LQFOXGH�DFFHVV�FRQWURO
DQG�DXWKHQWLFDWLRQ��$OO�RI�WKHVH�IXQFWLRQV�FDQ�EH�FRQVLGHUHG�DV�0,63�LQWHUQDO
SURWRFRO�IXQFWLRQV��WKH\�VKRXOG�EH�SHUIRUPHG�E\�PDQDJLQJ�DV�ZHOO�DV�PDQDJHG
V\VWHPV��)LJXUH������

������0DQDJHPHQW�YDULDEOHV

7ZR�JURXSV�RI�PDQDJHPHQW�YDULDEOHV�FDQ�EH�LGHQWLILHG�
� &RQWURO�YDULDEOHV��WKHVH�YDULDEOHV�FRQWURO�WKH�SULPDU\�SURWRFRO�IXQFWLRQV�
� ,QIRUPDWLRQ�YDULDEOHV��WKHVH�YDULDEOHV�FRQWDLQ�LQIRUPDWLRQ�DERXW�WKH�SURWR�
FRO·V�SULPDU\�IXQFWLRQV�

&RQWURO�YDULDEOHV

&RQWURO�YDULDEOHV�KDYH�D�GLUHFW�LPSDFW�XSRQ�WKH�RSHUDWLRQ�RI�WKH�SULPDU\�IXQF�
WLRQV��)LJXUH�������%\�PRGLI\LQJ�WKHVH�YDULDEOHV��WKH�PDQDJHPHQW�DSSOLFDWLRQ
LV�DEOH�WR�FKDQJH�WKH�EHKDYLRXU�RI�WKH�SULPDU\�IXQFWLRQV��GET�FRPPDQGV�DUH
XVHG�WR�REWDLQ�FXUUHQW�FRQWURO�YDULDEOH�YDOXHV��SET�FRPPDQGV�DUH�XVHG�WR
FKDQJH�WKHVH�YDOXHV��0RVW�FRQWURO�YDULDEOHV�VKRXOG�EH�UHDGDEOH�DQG�ZULWDEOH�

management application

managing

communication functions

communication functions

managed system

communication functions

system

managed system

)LJXUH������'LIIHUHQW�NLQG�RI�PDQDJHPHQW�IXQFWLRQV

identification functions identification functions
���



9DULDEOH�2ULHQWHG�DSSURDFK
Example: $Q�H[DPSOH�RI�D�FRQWURO�YDULDEOH�LV�WKH�DGGUHVV�YDULDEOH�RI�D
V\VWHP��3ULPDU\�IXQFWLRQV�RSHUDWH�GLUHFWO\�XSRQ�WKLV�YDULDEOH��DIWHU
UHFHSWLRQ�RI�D�GDWD�3'8�WKLV�FRQWURO�YDULDEOH�LV�UHDG�WR�GHWHUPLQH�LI
WKH�GDWD�3'8�KDV�UHDFKHG�LWV�GHVWLQDWLRQ��7KH�IRUZDUGLQJ�WDEOH��WKH
PD[LPXP�ZLQGRZ�VL]H�SDUDPHWHU�DQG�WLPH�RXW�SDUDPHWHUV�SURYLGH
RWKHU�H[DPSOHV�RI�FRQWURO�YDULDEOHV�

,QIRUPDWLRQ�YDULDEOHV

7KH�PDQDJHPHQW�DSSOLFDWLRQ�PXVW�PDNH�LQWHOOLJHQW�GHFLVLRQV�ZLWK�UHVSHFW�WR
WKH�TXHVWLRQ�ZKHQ�WR�PRGLI\�ZKLFK�FRQWURO�YDULDEOH��7R�PDNH�WKHVH�GHFLVLRQV�
WKH�PDQDJHPHQW�DSSOLFDWLRQ�QHHGV�D�FHUWDLQ�DPRXQW�RI�LQIRUPDWLRQ��3DUW�RI
WKLV�LQIRUPDWLRQ�FDQ�EH�REWDLQHG�E\�UHDGLQJ�FRQWURO�YDULDEOHV��,Q�PDQ\�FDVHV
KRZHYHU��WKHVH�YDULDEOHV�PD\�QRW�SURYLGH�VXIILFLHQW�LQIRUPDWLRQ��DGGLWLRQDO
LQIRUPDWLRQ�YDULDEOHV�PD\�EH�QHHGHG��)LJXUH������

7R�REWDLQ�LQIRUPDWLRQ�DERXW�WKH�RSHUDWLRQ�RI�SULPDU\�IXQFWLRQV��WKH�PDQDJH�
PHQW�DSSOLFDWLRQ�UHDGV�WKHVH�LQIRUPDWLRQ�YDULDEOHV��0RGLILFDWLRQ�RI�WKHVH�YDU�
LDEOHV�GRHV�QRW�PDNH�VHQVH��VLQFH�WKH�RSHUDWLRQ�RI�WKH�SULPDU\�IXQFWLRQV�GRHV
QRW�GHSHQG�XSRQ�WKHLU�YDOXHV��,QIRUPDWLRQ�YDULDEOHV�QHHG�WKHUHIRUH�RQO\�EH
UHDGDEOH��WKH\�DUH�XVHG�E\�WKH�PDQDJHPHQW�DSSOLFDWLRQ�WR�GHWHUPLQH�ZKHQ�WR
PRGLI\�ZKLFK�FRQWURO�YDULDEOH�

managed systemC-MIBmanaging system

PF

PF = Primary Functions
C-MIB = MIB containing control variables

management protocol

read / write

)LJXUH������&RQWURO�YDULDEOHV

management
application

management
application

managed systemC-MIBmanaging system

PF = Primary Functions
I-MIB = Part of MIB containing Information variables

management protocol

read / write

I-MIB

C-MIB = Part of MIB containing Control variables

read
PF

)LJXUH������,QIRUPDWLRQ�DQG�FRQWURO�YDULDEOHV
���



0DQDJHPHQW�SURWRFROV
Example: WKH� IROORZLQJ�YDULDEOHV�DUH�H[DPSOHV�RI� LQIRUPDWLRQ�YDULD�
EOHV��D�YDULDEOH�WKDW�FRXQWV�WKH�QXPEHU�RI�LQFRPLQJ�3'8V��D�YDULDEOH
WKDW�FRXQWV�WKH�QXPEHU�RI�WUDQVPLVVLRQ�HUURUV�DQG�D�YDULDEOH�WKDW
LQGLFDWHV�KRZ�ORQJ�WKH�V\VWHP�LV�DOUHDG\�DFWLYH�

7KH�6103�0,%V��)LJXUH������GHILQH�PRUH�WKHQ������YDULDEOHV��2I�WKHVH�YDULD�
EOHV��PRUH�WKHQ�����UHSUHVHQW�LQIRUPDWLRQ�YDULDEOHV��2I�DOO�LQIRUPDWLRQ�YDUL�
DEOHV��PRUH�WKHQ�����UHSUHVHQW�FRXQWHUV�

������,PSDFW�RQ�WKH�GHVLJQ�SURFHVV

7KH�GHILQLWLRQ�RI�PDQDJHPHQW�YDULDEOHV�DQG�DSSOLFDWLRQV�FDQ�EH�SHUIRUPHG�LQ
D�FHUWDLQ�VHTXHQFH��)LJXUH������

7KH�FRQWURO�YDULDEOHV�LQIOXHQFH�WKH�EHKDYLRXU�RI�WKH�SULPDU\�IXQFWLRQV�DQG�FDQ
EH�LGHQWLILHG�DV�SDUW�RI�WKH�GHILQLWLRQ�RI�WKHVH�IXQFWLRQV�➀��&RQWURO�YDULDEOHV
FDQ�WKXV�EH�LGHQWLILHG�GXULQJ�WKH�ILUVW�GHVLJQ�F\FOH�V��
$IWHU�WKH�FRQWURO�YDULDEOHV�KDYH�EHHQ�LGHQWLILHG��WKH\�VKRXOG�EH�VWUXFWXUHG�LQWR
D�0,%��7KLV�LQYROYHV�WKH�DVVLJQPHQW�RI�QDPHV��V\QWD[�DQG�DFFHVV�FDSDELOLWLHV
�FRQWURO�YDULDEOHV�KDYH�XVXDOO\�UHDG���ZULWH�FDSDELOLWLHV��

$IWHU�WKH�FRQWURO�YDULDEOHV�KDYH�EHHQ�LGHQWLILHG�DQG�VWUXFWXUHG�LQWR�D�0,%��WKH
GHVLJQHU�PD\�GHYHORS�WKH�PDQDJHPHQW�DSSOLFDWLRQV�➁��7KHVH�DSSOLFDWLRQV�UHS�
UHVHQW�WKH�PDQDJHPHQW�LQWHOOLJHQFH�DQG�FDQ�EH�LPSOHPHQWHG�DV�UHDG�DQG�ZULWH
RSHUDWLRQV�XSRQ�FRQWURO�YDULDEOHV��$SSOLFDWLRQV�ZLOO�EH�ORFDWHG�ZLWKLQ�WKH�PDQ�
DJLQJ�V\VWHPV��$V�FRPSDUHG�WR�WKH�LGHQWLILFDWLRQ�RI�PDQDJHPHQW�YDULDEOHV��WKH
GHVLJQ�RI�PDQDJHPHQW�DSSOLFDWLRQV�PD\�EH�GLIILFXOW��7KLV�WDVN�PD\�EH�SHU�
IRUPHG�GXULQJ�WKH�ODWHU�GHVLJQ�F\FOHV�

'XULQJ�WKH�GHVLJQ�RI�PDQDJHPHQW�DSSOLFDWLRQV��WKH�QHHG�WR�DGG�LQIRUPDWLRQ
YDULDEOHV�EHFRPHV�DSSDUHQW ➂��7KHVH�YDULDEOHV�VKRXOG�EH�DGGHG�WR�WKH�PDQ�
DJHG�V\VWHPV�DQG�UHODWHG�WR�WKH�SULPDU\�IXQFWLRQV ➃��$OVR�WKHVH�YDULDEOHV
VKRXOG�EH�VWUXFWXUHG�LQWR�D�0,%��WKLV�WLPH�RQO\�UHDG�FDSDELOLWLHV�ZLOO�EH
UHTXLUHG�

design of
primary functions

identification of
control variables

design of
management applications

identification of
information variables

➀

➁

➂

➃

)LJXUH������6XFFHVVLYH�GHVLJQ�VWHSV�IRU�92�PDQDJHPHQW
���



9DULDEOH�2ULHQWHG�DSSURDFK
7KH�FRPPXQLFDWLRQ�RULHQWHG�IXQFWLRQV�FDQ�EH� LPSOHPHQWHG�DV�VRRQ�DV�D
VWDEOH�0,63�GHILQLWLRQ�EHFRPHV�DYDLODEOH��,Q�SUDFWLFH��DSSOLFDWLRQ�DQG�FRPPX�
QLFDWLRQ�RULHQWHG�IXQFWLRQV�FDQ�EH�LPSOHPHQWHG�LQ�SDUDOOHO�

'HVLJQ�RI�PDQDJHPHQW�DSSOLFDWLRQV�GXULQJ�WKH�RSHUDWLRQDO�SKDVH

$V�FRPSDUHG�WR�WKH�PDQDJLQJ�V\VWHPV��WKHUH�PD\�EH�PDQ\�PDQDJHG�V\VWHPV�
5HSODFLQJ�DOO�PDQDJHG�V\VWHPV�ZLWK�QHZ�JHQHUDWLRQV�ZLOO�EH�H[SHQVLYH�DQG
VKRXOG�EH�DYRLGHG�ZKHQHYHU�SRVVLEOH��7KH�GHVLJQHU�VKRXOG�WKHUHIRUH�WU\�WR
GHILQH�DQG�LPSOHPHQW�DOO�UHTXLUHG�PDQDJHPHQW�YDULDEOHV�EHIRUH�WKH�VWDUW�RI�WKH
RSHUDWLRQDO�SKDVH�

*LYHQ�WKH�UHODWLYHO\�VPDOO�QXPEHU�RI�PDQDJLQJ�V\VWHPV��LW�PD\�EH�UHODWLYHO\
LQH[SHQVLYH�DQG�WKHUHIRUH�DFFHSWDEOH�WR�PRGLI\�RU�UHSODFH��SDUWV�RI��WKHVH�V\V�
WHPV�ZLWK�QHZ�JHQHUDWLRQV�GXULQJ�WKH�RSHUDWLRQDO�SKDVH��$V�GLVFXVVHG�LQ�6HF�
WLRQ������WKH�GHVLJQHU�VKRXOG�DQWLFLSDWH�WKLV�SRVVLELOLW\�DQG�GHYHORS�PDQDJH�
PHQW�SODWIRUPV�WR�ZKLFK�PDQDJHPHQW�DSSOLFDWLRQV�ZLOO�EH�DGGHG�DV�VRRQ�DV
WKH\�EHFRPH�DYDLODEOH��7KH�GHVLJQ�RI�PDQDJHPHQW�DSSOLFDWLRQV�VKRXOG�WKXV
FRQWLQXH�DIWHU�WKH�VWDUW�RI�WKH�RSHUDWLRQDO�SKDVH��)LJXUH������

$�SUREOHP�ZLWK�WKLV�DSSURDFK�LV�WKDW�RQ�WKH�RQH�KDQG�DOO�PDQDJHPHQW�YDULD�
EOHV�VKRXOG�EH�GHILQHG�EHIRUH�WKH�VWDUW�RI�WKH�RSHUDWLRQDO�SKDVH��EXW�RQ�WKH
RWKHU�KDQG�WKH�QHHG�WR�LQWURGXFH�LQIRUPDWLRQ�YDULDEOHV�FDQ�RQO\�EH�GHWHUPLQHG
DV�SDUW�RI�WKH�GHVLJQ�RI�PDQDJHPHQW�DSSOLFDWLRQV��ZKLFK�PD\�EH�DIWHU�WKH�VWDUW
RI�WKH�RSHUDWLRQDO�SKDVH�
7KH�RQO\�ZD\�WR�PHHW�WKLV�SUREOHP�LV�WR�JXHVV�GXULQJ�WKH�GHVLJQ�SKDVH�ZKLFK
LQIRUPDWLRQ�YDULDEOHV�PD\�EH�QHHGHG�E\�IXWXUH�PDQDJHPHQW�DSSOLFDWLRQV��5HDO
OLIH�H[DPSOHV�LQGLFDWH�WKDW�PRVW�GHVLJQHUV�UHPDLQ�DW�WKH�VDIH�VLGH�DQG�LQWUR�
GXFH� LQIRUPDWLRQ�YDULDEOHV� IRU�PDQ\�SRVVLEOH� LWHPV��$V�D�UHVXOW��D� ODUJH
QXPEHU�RI�LQIRUPDWLRQ�YDULDEOHV�ZLOO�EH�GHILQHG��DV�PHQWLRQHG�RQ�SDJH�����
PRUH�WKHQ�����RI�DOO�6103�0,%�YDULDEOHV�UHSUHVHQW�LQIRUPDWLRQ�YDULDEOHV��
+XPDQ�PDQDJHUV�PD\�KDYH�SUREOHPV�WR�XQGHUVWDQG�WKH�ILQH�JUDLQHG�GHWDLOV
RI�DOO�WKHVH�LQIRUPDWLRQ�YDULDEOHV��,W�LV�WKHUHIRUH�FRQFHLYDEOH�WKDW�WKHVH�PDQ�
DJHUV�PDNH�PLVWDNHV�

network’s design phase network’s operational phase

Design of management applications

Definition of Definition of
Information variablesControl variables

Design of
primary functions

Design of MISP + Platform

)LJXUH������'HVLJQ�RI�PDQDJHPHQW�DSSOLFDWLRQV�GXULQJ�RSHUDWLRQDO�SKDVH
���



0DQDJHPHQW�SURWRFROV
������6WUHQJWKV�DQG�ZHDNQHVVHV

$Q�LPSRUWDQW�FKDUDFWHULVWLF�RI�WKH�92�DSSURDFK�LV�WKDW�LW�DOORZV�WR�FRPPHQFH
WKH�RSHUDWLRQDO�SKDVH�EHIRUH�WKH�GHVLJQ�RI�DOO�PDQDJHPHQW�DSSOLFDWLRQV�KDV
EHHQ�FRQFOXGHG��92�PDQDJHPHQW�LV�WKXV�ZHOO�VXLWHG�IRU�H[SOLFLW�PDQDJHPHQW�

2QH�RI�WKH�FKDUDFWHULVWLFV�RI�WKH�92�DSSURDFK��LV�WKDW�PRVW�PDQDJHPHQW�IXQF�
WLRQV�DUH�SHUIRUPHG�E\�WKH�PDQDJLQJ�V\VWHPV�DQG�RQO\�D�IHZ�E\�WKH�PDQDJHG
V\VWHPV��7KH�PDQDJHPHQW�IXQFWLRQV�WKDW�DUH�SHUIRUPHG�E\�WKH�PDQDJHG�V\V�
WHPV�DUH�XVXDOO\�HDV\�WR�LPSOHPHQW�DQG�KDYH�OLWWOH�LPSDFW�XSRQ�WKH�V\VWHP·V
VWUXFWXUH�DQG�SULFH��,I�IDLOXUHV�RFFXU�ZLWKLQ�PDQDJHG�V\VWHPV�
� ,W�LV�XQOLNHO\�WKDW�WKH�PDQDJHPHQW�IXQFWLRQV�ZLWKLQ�WKHVH�V\VWHPV�FDXVH�WKH
SUREOHP�

� ,W�LV�OLNHO\�WKDW�WKHVH�PDQDJHPHQW�IXQFWLRQV�ZLOO�FRQWLQXH�WR�IXQFWLRQ�ZHOO�
7KH�92�DSSURDFK�PD\�WKXV�ZHOO�EH�VXLWHG�IRU�IDXOW�PDQDJHPHQW�

2QH�RI�WKH�ZHDNQHVVHV�RI�WKH�92�DSSURDFK��LV�WKDW�LW�PD\�EH�LQHIILFLHQW�ZLWK
UHVSHFW�WR�EDQGZLGWK��2WKHU�ZHDNQHVVHV�DUH�
� 0DQ\� V\VWHP� UHVRXUFHV� �H�J�� &38� WLPH� DQG�PHPRU\��PD\� EH� UHTXLUHG� WR
LPSOHPHQW�WKH�LQWHOOLJHQFH�ZLWKLQ�WKH�PDQDJLQJ�V\VWHPV��6XFK�V\VWHPV�PD\
WKHUHIRUH�EH�H[SHQVLYH�

� 7KH�PDQDJHPHQW�LQWHUDFWLRQV�KDYH�OLWWOH�H[SUHVVLYH�SRZHU�
*LYHQ�WKH�XQHTXDO�GLVWULEXWLRQ�RI�PDQDJHPHQW�IXQFWLRQDOLW\�DQG�WKH�ORZ�OHYHO
RI�PDQDJHPHQW�LQWHUDFWLRQV��WKH�92�DSSURDFK�LV�EHWWHU�VXLWHG�IRU�FHQWUDOL]HG
PDQDJHPHQW�WKDQ�IRU�GLVWULEXWHG�PDQDJHPHQW�

$�ILQDO�ZHDNQHVV�LV�WKDW�WKH�92�DSSURDFK��LQ�LWV�SXUH�IRUP��PD\�EH�LQVHFXUH�
:LWKRXW�H[WUD�PHDVXUHV��XQDXWKRUL]HG�PDQDJHUV�PD\�EH�DEOH�WR�WDNH�RYHU�WKH
QHWZRUN��7R�LPSURYH�VHFXULW\��LW�PD\�EH�QHFHVVDU\�WR�LQFOXGH�LQ�PDQDJHG�V\V�
WHPV�DXWKHQWLFDWLRQ�DQG�DFFHVV�FRQWURO�IXQFWLRQV��7KHVH�IXQFWLRQV�LQFUHDVH
WKH�FRPSOH[LW\�RI�WKH�PDQDJHG�V\VWHPV��DQG�WKXV�WKH�FKDQFH�RI�HUURUV�
%HVLGHV��WKH�DXWKHQWLFDWLRQ�DQG�DFFHVV�FRQWURO�IXQFWLRQV�PXVW�DOVR�EH�PDQ�
DJHG��PHWD�PDQDJHPHQW�PD\�WKHUHIRUH�EH�QHFHVVDU\�

����7KH�&RPPDQG�2ULHQWHG�$SSURDFK

:LWK�WKH�&RPPDQG�2ULHQWHG��&2��DSSURDFK��PDQDJLQJ�V\VWHPV�PRQLWRU��LQL�
WLDOL]H�DQG�PRGLI\�WKH�EHKDYLRXU�RI�PDQDJHG�V\VWHPV�E\�LVVXLQJ�LPSHUDWLYH
FRPPDQGV��VXFK�DV� ¶UHERRW·�� ¶UHVHW·�RU� ¶WHOO�PH�WKH�HUURU�UDWH·���,Q�WKH�&2
DSSURDFK��PDQDJHUV�VSHFLI\�WKH�JRDOV�RI�PDQDJHPHQW�RSHUDWLRQV��WKH\�GR�QRW
VSHFLI\�WKH�PHDQV�WR�UHDFK�WKHVH�JRDOV��DV�ZDV�WKH�FDVH�LQ�WKH�92�DSSURDFK��
$V�D�FRQVHTXHQFH��WKH�YDULDEOHV�WKDW�UHIOHFW�DQG�FRQWURO�WKH�EHKDYLRXU�RI�WKH
SULPDU\�IXQFWLRQV�QHHG�QRW�EH�YLVLEOH�WR�WKH�PDQDJLQJ�V\VWHPV�

�� 6103Y��LV�DQ�LPSURYHG�YHUVLRQ�RI�6103�DQG�FRQWDLQV�DXWKHQWLFDWLRQ�DQG�DFFHVV�FRQWURO
IXQFWLRQV��6103Y��LV�IDU�PRUH�FRPSOH[�WKDQ�6103Y��
���



&RPPDQG�2ULHQWHG�DSSURDFK
7KH�LPSHUDWLYH�FRPPDQGV�DUH�GHILQHG�DW�D�KLJK�OHYHO�RI�DEVWUDFWLRQ�DQG�KDYH
ZHOO�GHILQHG�VHPDQWLFV��0DQDJHPHQW�JRDOV�PD\�EH�DFKLHYHG�E\�LVVXLQJ�VLQJOH
PDQDJHPHQW�3'8V��&2�PDQDJHPHQW�PD\�WKXV�EH�HIILFLHQW�ZLWK�UHVSHFW�WR
EDQGZLGWK�

$�FKDUDFWHULVWLF�RI�WKH�&2�DSSURDFK��LV�WKDW�D�ODUJH�QXPEHU�RI�PDQDJHPHQW
3'8V�PD\�EH�GHILQHG��0DQ\�RI�WKHVH�3'8V�ZLOO�EH�DSSOLFDEOH�WR�D�VLQJOH�SURWR�
FRO�OD\HU�

������([DPSOHV

7KH�&2�DSSURDFK�FDQ�EH�XVHG�IRU�GLVWULEXWHG�DQG�LPSOLFLW��EXW�DOVR�IRU�FHQWUDO�
L]HG�DQG�H[SOLFLW�PDQDJHPHQW��7KH�URXWLQJ�PDQDJHPHQW�VWDQGDUGV�GHYHORSHG
E\�,62�DQG�WKH�,(7)��)LJXUH������SURYLGH�JRRG�H[DPSOHV�RI�GLVWULEXWHG�DQG
LPSOLFLW�PDQDJHPHQW��WRNHQ�ULQJ�DQG�'4'%�PDQDJHPHQW�SURYLGH�JRRG�H[DP�
SOHV�RI�FHQWUDOL]HG�DQG�H[SOLFLW�PDQDJHPHQW��7RNHQ�ULQJ�PDQDJHPHQW�ZLOO�EH
GLVFXVVHG�DV�DQ�H[DPSOH�

7RNHQ�ULQJ�PDQDJHPHQW

7KH�WRNHQ�ULQJ�VWDQGDUG�VSHFLILHV�D�KLHUDUFKLFDO� IRUP�RI�PDQDJHPHQW��D
V\VWHP�PDQDJHU�RQ�WRS��LQWHUPHGLDWH�PDQDJHUV�LQ�EHWZHHQ�DQG�WKH�QRUPDO
ULQJ�VWDWLRQV�DW�WKH�ERWWRP��$OO�SULPDU\�IXQFWLRQV�DUH�SHUIRUPHG�E\�WKH�QRUPDO
ULQJ�VWDWLRQV��)LJXUH������

managing

managed system

primary
protocol

management
protocol

PF MF

PF = Primary Functions
MF = Management Functions

)LJXUH������&RPPDQG�2ULHQWHG�PDQDJHPHQW

managed system

PFMF

interactions

interactions

system
���



0DQDJHPHQW�SURWRFROV
7KLV�H[DPSOH�ZLOO�EH�OLPLWHG�WR�WKH�PDQDJHPHQW�LQWHUDFWLRQV�EHWZHHQ�WKH
LQWHUPHGLDWH�PDQDJHU�OHYHO�DQG�WKH�QRUPDO�ULQJ�VWDWLRQV��,Q�WRNHQ�ULQJ�PDQ�
DJHPHQW�WKHUH�DUH�WKUHH�NLQGV�RI�LQWHUPHGLDWH�OHYHO�PDQDJHU�IXQFWLRQV��
� WKH�&RQILJXUDWLRQ�5HSRUW�6HUYHU��&56��
� WKH�5LQJ�(UURU�0RQLWRU��5(0��
� WKH�5LQJ�3DUDPHWHU�6HUYHU��536��

7KH�IROORZLQJ�LPSHUDWLYH�PDQDJHPHQW�3'8V�PD\�EH�H[FKDQJHG�EHWZHHQ�WKH
QRUPDO�ULQJ�VWDWLRQV�DQG�WKH�&56��5(0�DQG���RU�536�

�� &56��5(0�DQG�536�IXQFWLRQV�PD\�EH�LPSOHPHQWHG�DV�SDUW�RI�QRUPDO�ULQJ�VWDWLRQV��QRW�QHF�
HVVDULO\�WKH�VDPH���EXW�DOVR�DV�VSHFLDO�VWDWLRQV��ZKLFK�VKRXOG�EH�FRQQHFWHG�WR�WKH�ULQJ��

name description

Remove Ring Station Sent by the CRS to a specific ring station causing unconditional removal

Request Ring Station Address
Issued by RPS, REM or CRS to obtain the address(es) of a specific sta-
tion

Report Ring Station Address Sent by a station as a response to the RPS, REM or CRS

Request Ring Station Attachments
Issued by RPS, REM or CRS to obtain information on the functions 
active in a specific station

Report Ring Station Attachments Sent by a station as a response to the RPS, REM or CRS

Request Ring Station State
Issued by RPS, REM or CRS to obtain state information of a specific 
station

)LJXUH�������0DQDJHPHQW�FRPPDQGV�DVVRFLDWHG�ZLWK�QRUPDO�ULQJ�VWDWLRQV

CRS REM RPS

normal ring
stations

manager
Intermediate

System Manager

CRS = Configuration Report Server
REM = Ring Error Monitor
RPS = Ring Parameter Server

)LJXUH������7RNHQ�ULQJ�PDQDJHPHQW
���



&RPPDQG�2ULHQWHG�DSSURDFK
2QH�RI�WKH�QRUPDO�ULQJ�VWDWLRQV�DGGLWLRQDOO\�SHUIRUPV�WKH�VR�FDOOHG�¶PRQLWRU·
IXQFWLRQV��,PSHUDWLYH�PDQDJHPHQW�3'8V�PD\�DOVR�EH�H[FKDQJHG�EHWZHHQ
536��5(0��&56�DQG�WKH�PRQLWRU�

7KLV�H[DPSOH�VKRZV�WKDW��IRU�WKH�FDVH�RI�WRNHQ�ULQJ��ILIWHHQ�3'8�W\SHV�KDYH
EHHQ�GHILQHG�IRU�PDQDJHPHQW�RI�0$&�HQWLWLHV��,W�LV�OLNHO\�WKDW�IRU�PDQDJHPHQW
RI�D�FRPSOHWH�V\VWHP��ZKLFK�LQFOXGHV�VHYHQ�OD\HUV��PRUH�WKDQ�KXQGUHG�GLIIHU�
HQW�3'8�W\SHV�ZLOO�EH�QHHGHG��&RPSDUH�WKLV�WR�WKH�WZR�GLIIHUHQW�3'8�W\SHV�WKDW
DUH�UHTXLUHG�E\�WKH�92�DSSURDFK��GET�DQG�SET��

������0DQDJHPHQW�IXQFWLRQV

7KH�&2�DSSURDFK�FDQ�EH�FKDUDFWHUL]HG�E\�WKH�IDFW�WKDW��DV�FRPSDUHG�WR�WKH�92
DSSURDFK��PRUH�PDQDJHPHQW�IXQFWLRQV�DUH�SHUIRUPHG�E\�WKH�PDQDJHG�V\V�
WHPV�DQG�OHVV�E\�WKH�PDQDJLQJ�V\VWHPV��:LWK�WKLV�DSSURDFK��WKH�WUDQVODWLRQ
RI�D�PDQDJHPHQW�UHTXHVW�LQWR�D�QXPEHU�RI�FKDQJHV�RQ�YDULDEOHV�ZLOO�EH�SHU�
IRUPHG�E\�WKH�PDQDJHG��DQG�QRW�E\�WKH�PDQDJLQJ�V\VWHP�

Example: &RQVLGHU�D�UHVHW��,Q�WKH�92�DSSURDFK��WKH�LQWHOOLJHQFH�ZLWKLQ
WKH�PDQDJLQJ�V\VWHP�GHWHUPLQHV�ZKLFK�YDULDEOHV�ZLWKLQ�WKH�PDQ�
DJHG�V\VWHP�VKRXOG�EH�UHVHW��,Q�WKH�H[DPSOH�RI�)LJXUH������WKHVH�DUH
IRXU�YDULDEOHV��9����9���$IWHU�WKHVH�YDULDEOHV�KDYH�EHHQ�GHWHUPLQHG�
WKH�PDQDJHU�LVVXHV�IRXU�SET�FRPPDQGV��,Q�WKH�&2�DSSURDFK��WKLV�LQ�
WHOOLJHQFH�ZLOO� EH� LPSOHPHQWHG�ZLWKLQ� WKH�PDQDJHG� V\VWHP� WKHP�
VHOYHV��7KLV�WLPH�RQO\�D�VLQJOH�UHVHW�FRPPDQG�QHHG�WR�EH�H[FKDQJHG
EHWZHHQ�PDQDJLQJ�DQG�PDQDJHG�V\VWHP�

Report Ring Station State Sent by a station as a response to the RPS, REM or CRS

Request Initialization
Issued by the station that has just entered the ring. It informs the RPS 
that it has been inserted and wants new parameters 

Initialize Ring Station Issued by the RPS as a response to a previous Request Initialization.

Change Parameters Sent by the CRS to set parameters

Report Error Sent by a station to the REM

Report SUA Change
Sent by a station to the CRS when a change in station’s Stored 
Upstream neighbour Address is detected

name description

Report Active Monitor Error Sent by the active monitor station to the REM

Report Neighbour Notification Incomplete Sent by the active monitor station to the REM.

Report New Active Monitor Sent by a new active monitor to the CRS

)LJXUH�������0DQDJHPHQW�FRPPDQGV�DVVRFLDWHG�ZLWK�PRQLWRU

name description

)LJXUH�������0DQDJHPHQW�FRPPDQGV�DVVRFLDWHG�ZLWK�QRUPDO�ULQJ�VWDWLRQV
���



0DQDJHPHQW�SURWRFROV
������,PSDFW�RQ�WKH�GHVLJQ�SURFHVV

6LQFH�PRUH�PDQDJHPHQW�IXQFWLRQV�DUH�SHUIRUPHG�E\�WKH�PDQDJHG�V\VWHPV
DQG�OHVV�E\�WKH�PDQDJLQJ�V\VWHPV��WKH�GLIILFXOW\�RI�LPSOHPHQWLQJ�PDQDJHG
V\VWHPV�LQFUHDVHV�DQG�WKH�GLIILFXOW\�RI� LPSOHPHQWLQJ�PDQDJLQJ�V\VWHPV
GHFUHDVHV��7KH�PDQDJHPHQW�IXQFWLRQV�ZLWKLQ�WKH�PDQDJHG�V\VWHPV�PD\�HYHQ
JURZ�WR�D�OHYHO�LQ�ZKLFK�WKHVH�IXQFWLRQV�PXVW�WKHPVHOYHV�EH�PDQDJHG��7KLV
UHTXLUHV�WKH�LQWURGXFWLRQ�RI�PHWD�PDQDJHPHQW��5HDO�ZRUOG�H[DPSOHV�GHPRQ�
VWUDWH�WKDW�WKHVH�PHWD�PDQDJHPHQW�IXQFWLRQV�PD\�WKHPVHOYHV�EH�GHILQHG
DFFRUGLQJ�WR�WKH�92�DSSURDFK�

Example: 7KH�263)�URXWLQJ�VWDQGDUG�RI�WKH�,QWHUQHW�ZRUOG�GHILQHV�D
QXPEHU�RI�&2�PDQDJHPHQW� LQWHUDFWLRQV� >��@��7KH�URXWLQJ�HQWLWLHV
ZKLFK�H[FKDQJH�WKHVH�LQWHUDFWLRQV�DUH�UHODWLYHO\�FRPSOH[�DQG�PD\
WKHPVHOYHV�EH�PDQDJHG��7KLV�PHWD�PDQDJHPHQW�LV�EDVHG�XSRQ�92
LQWHUDFWLRQV��$�VSHFLDO�263)�PHWD�PDQDJHPHQW�0,%�KDV�EHHQ�GH�
ILQHG�WKDW�LQFOXGHV�DSSUR[LPDWHO\�KXQGUHG�YDULDEOHV�>��@�

*LYHQ�WKH�ODUJH�QXPEHU�RI�PDQDJHG�V\VWHPV��LW�PD\�EH�LPSUDFWLFDO�WR�DGG�QHZ
PDQDJHPHQW�IXQFWLRQV�WR�WKHVH�V\VWHPV�DIWHU�WKH�VWDUW�RI�WKH�RSHUDWLRQDO
SKDVH��%HVLGHV��WKH�ZHOO�GHILQHG�VHPDQWLFV�RI�PDQDJHPHQW�3'8V�PDNH�LW�GLI�
ILFXOW�IRU�PDQDJLQJ�V\VWHPV�WR�SHUIRUP�PDQDJHPHQW�RSHUDWLRQV�WKDW�ZHUH�QRW
DQWLFLSDWHG�GXULQJ�WKH�GHVLJQ�SKDVH��$V�FRPSDUHG�WR�WKH�92�DSSURDFK��PRUH
PDQDJHPHQW�SUREOHPV�PXVW�WKHUHIRUH�EH�UHVROYHG�GXULQJ�WKH�GHVLJQ�SKDVH
DQG�WKHUH�LV�OHVV�IUHHGRP�GXULQJ�WKH�RSHUDWLRQDO�SKDVH�

intelligence

reset

V1 V2 V3 V4

V1:=0 V2:=0 V3:=0 V4:=0

managed system

managing system

intelligence

reset

V1 V2 V3 V4

V1:=0 V2:=0 V3:=0 V4:=0

managed system

managing system

)LJXUH�������5HVHW�DFFRUGLQJ�WR�92�DQG�&2�DSSURDFK

VO approach CO approach
���



2EMHFW�2ULHQWHG�DSSURDFK
������6WUHQJWKV�DQG�ZHDNQHVVHV

7KH�&2�DSSURDFK�FDQ�EH�XVHG�IRU�GLVWULEXWHG�DV�ZHOO�DV�FHQWUDOL]HG�PDQDJH�
PHQW�
$�VWURQJ�SRLQW�RI�WKH�&2�DSSURDFK�LV�LWV�SRZHU�RI�H[SUHVVLRQ��D�VLQJOH�PDQDJH�
PHQW� LQWHUDFWLRQ�PD\�EH�VXIILFLHQW�WR�REWDLQ�WKH�GHVLUHG�HIIHFW��7KH�&2
DSSURDFK�LV�HIILFLHQW�ZLWK�UHVSHFW�WR�EDQGZLGWK�

7KH�IDFW�WKDW�D�UHODWLYHO\�ODUJH�QXPEHU�RI�PDQDJHPHQW�IXQFWLRQV�LV�SHUIRUPHG
E\�WKH�PDQDJHG�V\VWHPV��LPSOLHV�WKDW�WKH�FKDQFH�RI�IDLOXUHV�ZLWKLQ�WKHVH�V\V�
WHPV�VKRXOG�QRW�EH�QHJOHFWHG��&2�PDQDJHPHQW�PD\�WKHUHIRUH�EH�OHVV�VXLWHG
IRU�IDXOW�PDQDJHPHQW�

$V�FRPSDUHG�WR�WKH�92�DSSURDFK��PRUH�PDQDJHPHQW�SUREOHPV�PXVW�EH
UHVROYHG�GXULQJ�WKH�GHVLJQ�SKDVH��WKHUH�LV�OHVV�IUHHGRP�GXULQJ�WKH�RSHUDWLRQDO
SKDVH��7KLV�LV�D�ZHDN�SRLQW�RI�WKH�&2�DSSURDFK�

����7KH�2EMHFW�2ULHQWHG�DSSURDFK

,Q�WKH�SUHYLRXV�VHFWLRQV�WZR�PDQDJHPHQW�DSSURDFKHV�ZHUH�SUHVHQWHG��WKH�92
DQG�WKH�&2�DSSURDFK��7KH�LQWHQWLRQ�RI�WKLV�VHFWLRQ�LV�QRW�WR�GHYHORS�D�WKLUG
DSSURDFK��EXW�WR�UHODWH�WKH�2EMHFW�2ULHQWHG��22��DSSURDFK�RI�26,�WR�ERWK�SUH�
YLRXV�DSSURDFKHV��,W�VKRXOG�EH�QRWHG�WKDW�WKLV�VHFWLRQ�LQWHUSUHWV�WKH�22�FRQ�
FHSWV�LQ�WKH�VSHFLILF�VHQVH�RI�26,�PDQDJHPHQW��DQG�QRW�LQ�D�PRUH�JHQHUDO
VHQVH�DV�PD\�EH�IRXQG�LQ�OLWHUDWXUH�

,Q�26,·V�22�PDQDJHPHQW�DSSURDFK��PDQDJHG�V\VWHPV�FRQWDLQ�D�QXPEHU�RI
¶PDQDJHG�REMHFWV·��7KHVH�REMHFWV�FRQWDLQ�DWWULEXWHV�DQG�VKRZ�VRPH�NLQG�RI
EHKDYLRXU�7KH�PDQDJHU�VHQGV�RSHUDWLRQV�WR��DQG�UHFHLYHV�QRWLILFDWLRQV�IURP
WKHVH�REMHFWV��VHH�DOVR�6XEVHFWLRQ���������6RPH�RSHUDWLRQV�UHVXOW�LQ�FKDQJHV�RI
DWWULEXWH�YDOXHV��RWKHU�RSHUDWLRQV�UHVXOW�LQ�VRPH�NLQG�RI�EHKDYLRXU�

������5HODWLRQ�ZLWK�92�DQG�&2�DSSURDFK

:KHUHDV�WKH�HPSKDVLV�LQ�D�92�DSSURDFK�LV�RQ�WKH� LQIRUPDWLRQ�NHSW�ZLWKLQ
PDQDJHG�V\VWHPV��WKH�HPSKDVLV� LQ�D�&2�DSSURDFK�LV�RQ�WKH� LQWHUDFWLRQV
EHWZHHQ�PDQDJHG�DQG�PDQDJLQJ�V\VWHPV��$V�ZLOO�EH�GHPRQVWUDWHG�LQ�WKLV�VHF�
WLRQ��26,·V�22�DSSURDFK�FRPELQHV�FKDUDFWHULVWLFV�RI�WKH�WZR�RWKHU�DSSURDFKHV
DQG�FDQ�EH�FRQVLGHUHG�DV�D�K\EULG�IRUP��

�$WWULEXWHV�DUH�SURSHUWLHV�RI�PDQDJHG�REMHFWV�WKDW�DUH�H[SUHVVLEOH�LQ�WHUPV�RI
D�YDOXH��>���@��0DQDJHUV�PD\�XVH�M-GET�SULPLWLYHV�WR�REWDLQ�DWWULEXWH�YDOXHV�
DQG�M-SET�SULPLWLYHV�WR�PRGLI\�VXFK�YDOXHV�
%\�UHDGLQJ�DQG�PRGLI\LQJ�DWWULEXWH�YDOXHV��WKH�PDQDJHU�EHFRPHV�DEOH�WR
REVHUYH�DQG�FKDQJH�WKH�EHKDYLRXU�RI�SULPDU\�IXQFWLRQV��$WWULEXWHV�PD\�EH
FRPSDUHG�WR�WKH�YDULDEOHV�RI�WKH�92�DSSURDFK�
���



0DQDJHPHQW�SURWRFROV
1H[W�WR�WKH�XVH�RI�DWWULEXWHV��22�PDQDJHPHQW�SURYLGHV�D�VHFRQG�PHFKDQLVP
IRU�REVHUYLQJ�DQG�FKDQJLQJ�WKH�EHKDYLRXU�RI�SULPDU\�IXQFWLRQV��M-ACTION�
�M-ACTION�SULPLWLYHV�DUH�FRQFHUQHG�ZLWK�SHUIRUPLQJ�RSHUDWLRQV�RQ�PDQDJHG
REMHFWV�RWKHU�WKDQ�WKRVH�DVVRFLDWHG�ZLWK�WKH�PDQLSXODWLRQ�RI�DWWULEXWH�YDOXHV�
>���@��7KH�M-ACTION�SULPLWLYHV�FDQ�EH�VHHQ�DV�WKH�YHKLFOH�WR�SHUIRUP�LPSHUD�
WLYH�FRPPDQGV��VXFK�DV�GHILQHG�E\�WKH�&2�DSSURDFK�

M-GET��M-SET�DQG�M-ACTION�GHPRQVWUDWH�WKDW�WKH�22�DSSURDFK�FDQ�EH�XVHG�LQ
D�92�DV�ZHOO�DV�D�&2�VHQVH��WKH�22�DSSURDFK�PD\�LQ�IDFW�EH�FRQVLGHUHG�DV�D
V\QWKHVLV�RI�ERWK�DSSURDFKHV��7KH�QH[W�VXEVHFWLRQV�GLVFXVV�VRPH�RI�WKH�PRVW
LPSRUWDQW�22�FRQFHSWV�DQG�LGHQWLI\�IRU�ZKLFK�JRDOV�WKHVH�FRQFHSW�KDYH�EHHQ
GHILQHG��7KH�SXUSRVH�RI�WKHVH�VXEVHFWLRQV�LV�WR�VKRZ�WKDW�WKHVH�JRDOV�PD\�DOVR
EH�DFKLHYHG�ZLWK�RWKHU�DSSURDFKHV�

������&ODVVHV�DQG�LQKHULWDQFH

0DQDJHG�REMHFWV�DUH�VWUXFWXUHG�LQWR�FODVVHV��7KH�SURSHUWLHV��DWWULEXWHV��RSHU�
DWLRQV��EHKDYLRXU�DQG�QRWLILFDWLRQV��RI�HDFK�REMHFW�DUH�GHWHUPLQHG�E\�WKH�FODVV
GHILQLWLRQ�WR�ZKLFK�WKH�REMHFW�EHORQJV��&ODVVHV�PD\�EH�FRQVLGHUHG�DV�GHVFULS�
WLRQV��ZKLOH�PDQDJHG�REMHFWV�PD\�EH�FRQVLGHUHG�DV�FODVV�LQVWDQWLDWLRQV��0XO�
WLSOH�PDQDJHG�REMHFWV�PD\�EHORQJ�WR�WKH�VDPH�FODVV�

1HZ�FODVV�GHILQLWLRQV�FDQ�EH�REWDLQHG�E\�H[WHQGLQJ�H[LVWLQJ�FODVVHV�ZLWK�QHZ
SURSHUWLHV��7KH�WHUP�VSHFLDOL]DWLRQ�LV�XVHG�WR�GHQRWH�VXFK�H[WHQVLRQ��2EMHFWV
WKDW�EHORQJ�WR�D�QHZ�FODVV��VKRZ�DOO�SURSHUWLHV�RI�WKH�RULJLQDO�FODVV�SOXV�DOO�QHZ
SURSHUWLHV��WKH�QHZ�FODVV�LQKHULWV�DOO�SURSHUWLHV�RI�WKH�H[LVWLQJ�FODVV��7KH�QHZ
FODVV�LV�D�VXEFODVV�RI�WKH�H[LVWLQJ�FODVV��WKH�H[LVWLQJ�FODVV�LV�D�VXSHUFODVV�RI�WKH
QHZ�FODVV��,W�LV�SRVVLEOH�WKDW�VXEFODVVHV�LQFOXGH�WKH�SURSHUWLHV�RI�PXOWLSOH
VXSHUFODVVHV��WKH�WHUP�PXOWLSOH�LQKHULWDQFH�LV�XVHG�WR�GHQRWH�WKLV�SRVVLELOLW\�
$V�RSSRVHG�WR�VRPH�RWKHU�REMHFW�RULHQWHG�YDULDQWV��26,·V�22�DSSURDFK�RQO\
DOORZV�VWULFW�LQKHULWDQFH��7KLV�PHDQV�WKDW�VXEFODVVHV�LQKHULW�DOO�SURSHUWLHV��DQG
QRW�MXVW�D�VXEVHW��RI�WKHLU�VXSHUFODVV�HV��

&ODVVHV�DQG�LQKHULWDQFH�DUH�SULPDULO\�PHDQLQJIXO�GXULQJ�WKH�GHVLJQ�SKDVH�
WKH\�KDYH�OLPLWHG�XVH�DIWHU�DOO�REMHFWV�KDYH�EHHQ�GHILQHG�DQG�WKH�RSHUDWLRQDO
SKDVH�KDV�EHHQ�HQWHUHG�

7KH�FRQFHSWV�RI�FODVVHV�DQG�LQKHULWDQFH�KDYH�EHHQ�LQWURGXFHG�>���@�
� 7R�SURGXFH�FOHDU�DQG�FRQVLVWHQW�PDQDJHG�REMHFW�GHILQLWLRQV�
� 7R�HQFRXUDJH�WKH�FRQWUROOHG�UH�XVH�RI�VSHFLILFDWLRQV�

$OWKRXJK�WKHVH�JRDOV�DUH�LPSRUWDQW��LW�VKRXOG�EH�UHFRJQL]HG�WKDW�WKH\�FDQ�DOVR
EH�DFKLHYHG�LQ�RWKHU�ZD\V��,Q�D�92�DSSURDFK�WKHVH�JRDOV�PD\��IRU�LQVWDQFH��EH
DFFRPSOLVKHG�YLD�GDWD�W\SHV��,Q�VXFK�DSSURDFK�WKH�GHVLJQHU�VWDUWV�ZLWK�WKH
GHILQLWLRQ�RI�EDVLF�W\SHV��7KHVH�W\SHV�PD\�EH�LQFOXGHG�LQ�PRUH�GHWDLOHG�GDWD
W\SHV��ZKLFK�LQ�WXUQ�PD\�EH�LQFOXGHG�LQ�DJDLQ�PRUH�GHWDLOHG�W\SHV��7KLV�DOORZV
���



2EMHFW�2ULHQWHG�DSSURDFK
WKH�FRQVWUXFWLRQ�RI�D�KLHUDUFK\�RI�GDWD�W\SHV��WKLV�KLHUDUFK\�PD\�EH�FRPSDUHG
WR�WKH�LQKHULWDQFH�KLHUDUFK\�
$61���VXSSRUWV��MXVW�DV�PDQ\�SURJUDPPLQJ�ODQJXDJHV��WKH�FUHDWLRQ�RI�GDWD
W\SHV�DQG�WKH�SRVVLELOLW\�WR�GHYHORS�FRPSOH[�GDWD�W\SHV�IURP�VLPSOH�W\SHV�
)LJXUH������VKRZV�VRPH�ODQJXDJH�FRQVWUXFWV�ZKLFK�FDQ�EH�XVHG�WR�FUHDWH
FRPSOH[�GDWD�W\SHV�

������&RQWDLQPHQW

26,·V�22�DSSURDFK�DOORZV�REMHFWV�WR�FRQWDLQ�RQH�RU�PRUH�VPDOOHU�REMHFWV��7KLV
SULQFLSOH�LV�FDOOHG�¶FRQWDLQPHQW·��$SSOLFDWLRQ�RI�WKLV�SULQFLSOH�LV�SRVVLEOH�LQ�D
UHFXUVLYH�IDVKLRQ��ZKLFK�LPSOLHV�WKDW�DOVR�WKHVH�VPDOOHU�REMHFWV�PD\�FRQWDLQ
REMHFWV��,Q�WKLV�ZD\�LW�LV�SRVVLEOH�WR�GHILQH�D�FRQWDLQPHQW�KLHUDUFK\��ZKLFK�PD\
EH�GUDZQ�LQ�WKH�IRUP�RI�D�WUHH��

Example: )LJXUH������VKRZV�WKH�FRQWDLQPHQW�WUHH�RI�WKH�WUDQVSRUW�OD\�
HU� >��@�� 7KLV� WUHH� LQFOXGHV� VHYHQ� REMHFWV� WKDW� DUH� VSHFLILF� IRU� WKH
WUDQVSRUW� OD\HU��7KHVH�REMHFWV�DUH�DOO�FRQWDLQHG�ZLWKLQ�WKH�JHQHUDO
¶V\VWHP·�REMHFW��ZKLFK�DOVR�FRQWDLQV�PDQDJHG�REMHFWV�IRU�RWKHU�OD\�

ASN.1 C Pascal

sequence struct record

)LJXUH�������/DQJXDJH�FRQVWUXFWV�WR�GHILQH�FRPSOH[�GDWD�W\SHV

�� 7KH�FRQWDLQPHQW�KLHUDUFK\�VKRXOG�QRW�EH�FRQIXVHG�ZLWK�WKH�LQKHULWDQFH�KLHUDUFK\�

System

Transport
subsystem

Transport
entity

CL transport
protocol machine

Transport
connection

CO transport
protocol machine TSAP

Transport conn.
initial value

)LJXUH�������([DPSOH�RI�D�FRQWDLQPHQW�WUHH
���



0DQDJHPHQW�SURWRFROV
HUV��7KH�ILJXUH�VKRZV�IRU�LQVWDQFH�WKDW�WKH� ¶WUDQVSRUW�HQWLW\·�PDQ�
DJHG�REMHFW�FRQWDLQV�PDQDJHG�REMHFWV�IRU�WKH�
��&RQQHFWLRQOHVV�WUDQVSRUW�SURWRFRO�PDFKLQH�
��&RQQHFWLRQ�RULHQWHG�WUDQVSRUW�SURWRFRO�PDFKLQH·�
��7UDQVSRUW�VHUYLFH�DFFHVV�SRLQWV�

,Q�26,·V�22�DSSURDFK�FRQWDLQPHQW�WUHHV�DUH�XVHG�IRU�WZR�SXUSRVHV��QDPLQJ
DQG�PXOWLSOH�REMHFW�VHOHFWLRQ��YLD�VFRSLQJ���,W�VKRXOG�EH�QRWHG�KRZHYHU�WKDW
QDPLQJ�DQG�PXOWLSOH�REMHFW�VHOHFWLRQ�FDQ�DOVR�EH�UHDOL]HG�LQ�RWKHU�ZD\V��6103
IRU�LQVWDQFH�GHPRQVWUDWHV�WKDW�XQLTXH�QDPHV�FDQ�DOVR�EH�DVVLJQHG�ZLWKRXW
LQWURGXFLQJ�FRQWDLQPHQW�WUHHV�DQG�WKH�GetBulk�RSHUDWRU�RI�6103Y��VKRZV�WKDW
DOVR�LQ�FDVH�RI�D�92�DSSURDFK�LW�LV�SRVVLEOH�WR�RSHUDWH�RQ�PXOWLSOH�YDULDEOHV
ZLWK�D�VLQJOH�UHTXHVW�

������(QFDSVXODWLRQ

$�FKDUDFWHULVWLF�RI�WKH�REMHFW�RULHQWHG�DSSURDFK�LV�WKDW�WKH�LQIRUPDWLRQ�ZLWKLQ
HDFK�PDQDJHG�REMHFW�LV�VKLHOGHG�IURP�LWV�HQYLURQPHQW��LQIRUPDWLRQ�KLGLQJ���7R
PDQLSXODWH�WKH�LQIRUPDWLRQ�WKDW�LV�FRQWDLQHG�ZLWKLQ�DQ�REMHFW��WKH�RXWVLGH
ZRUOG�PXVW�XVH�VSHFLDO�PDQDJHPHQW�RSHUDWLRQV�DQG�QRWLILFDWLRQV��7KLV�FKDUDF�
WHULVWLF�LV�FDOOHG�HQFDSVXODWLRQ�DQG�RIIHUV�D�QXPEHU�RI�DGYDQWDJHV�>��@>���@�
� 7KH�RSHUDWLRQV�DQG�QRWLILFDWLRQV�PD\�EH�GHVFULEHG�DW�D�UHODWLYHO\�KLJK�OHYHO
RI�DEVWUDFWLRQ��ZKLFK�PDNHV�HUURUV�OHVV�OLNHO\�DQG�VWDQGDUGL]DWLRQ�HDVLHU�

� 7KH�LQWHJULW\�RI�WKH��LQIRUPDWLRQ�ZLWKLQ�WKH��REMHFW�FDQ�EH�JXDUDQWHHG��,W�LV
IRU�LQVWDQFH�SRVVLEOH�WR�SURWHFW�WKH�LQIRUPDWLRQ�IURP�XQDXWKRUL]HG�DFFHVV
DQG�WR�HQIRUFH�WKH�FRUUHFW�VHTXHQFH�RI�PDQDJHPHQW�RSHUDWLRQV�

(QFDSVXODWLRQ�LV�QRW�VSHFLILF�IRU�WKH�22�DSSURDFK��EXW�FDQ�DOVR�EH�IRXQG�HOVH�
ZKHUH�
� $�VHUYLFH�GHILQHV�WKH�H[WHUQDO�EHKDYLRXU�RI�D�GLVWULEXWHG�V\VWHP��$�VHUYLFH
GRHV�QRW�XQYHLO�D�GLVWULEXWHG�V\VWHP·V�LQWHUQDO�VWUXFWXUH�WR�LWV�HQYLURQPHQW
�WKH�XVHUV���7KH�LQWHUQDO�RSHUDWLRQ�LV�WKXV�HQFDSVXODWHG�

� $� SURWRFRO� GHILQHV� WKH� H[WHUQDO� EHKDYLRXU� RI� D� �VXE�V\VWHP�� 7KH� LQWHUQDO
VWUXFWXUH�RI�WKH��VXE�V\VWHP�LV�QRW�YLVLEOH�WR�WKH�HQYLURQPHQW��WKH�LQWHUQDO
RSHUDWLRQ�LV�WKXV�HQFDSVXODWHG�

,Q�LWV�SXUH�IRUP��92�PDQDJHPHQW�FDQ�QRW�SUHYHQW�XQDXWKRUL]HG�DFFHVV��SDJH
�����QRU�FDQ�LW�DYRLG�VHTXHQFLQJ�SUREOHPV��,Q�SUDFWLFH��GHVLJQHUV�PD\�WKHUH�

Manager

Variables

GETs and SETs

)LJXUH�������&KHFNLQJ�IXQFWLRQV�WR�¶HQFDSVXODWH·�YDULDEOHV

Checking functions
���



2EMHFW�2ULHQWHG�DSSURDFK
IRUH�GHFLGH�WR�LQWURGXFH�VSHFLDO�IXQFWLRQV�ZLWKLQ�WKH�PDQDJHG�V\VWHPV�WKDW
SHUIRUP�VRPH�LQLWLDO�FKHFNV�EHIRUH�WKH\�DOORZ�WKH�GET�DQG�SET�FRPPDQGV�WR
SURFHHG��7KHVH�VSHFLDO�IXQFWLRQV�DUH�QHHGHG�WR�DYRLG�WKH�SUREOHPV�DV�PHQ�
WLRQHG�DERYH�DQG�PD\�EH�VHHQ�DV�VRPH�NLQG�RI�¶VKHOO·�VXUURXQGLQJ��RU�HQFDS�
VXODWLQJ��WKH�YDULDEOHV��)LJXUH�������

7R�GHPRQVWUDWH�WKLV��VRPH�H[DPSOHV�IURP�,QWHUQHW�PDQDJHPHQW�DUH�JLYHQ�
� :LWK� 6103�� PDQDJHG� V\VWHPV� LQFOXGH� VSHFLDO� IXQFWLRQDOLW\� WR� FKHFN
ZKHWKHU�LW�LV�SRVVLEOH�WR�SHUIRUP�DOO�SET�UHTXHVWV�WKDW�DUH�FRQWDLQHG�LQ�D�VLQ�
JOH�PDQDJHPHQW�3'8�DV�DQ�DWRPLF�DFWLRQ��,I�RQH�RI�WKHVH�UHTXHVWV�FDQ�QRW
EH�KRQRXUHG��WKH�RWKHU�UHTXHVWV�RI�WKH�PDQDJHPHQW�3'8�ZLOO�QRW�EH�SHU�
IRUPHG�WRR�

� :LWK�6103Y���H[WUD�IXQFWLRQDOLW\�KDV�EHHQ�LQFOXGHG�WR�HQVXUH�WKH�RULJLQ�RI
WKH�PDQDJHPHQW�UHTXHVW�DQG�WR�UHVWULFW�YDULDEOH�DFFHVV�WR�FHUWDLQ�PDQDJHUV
�6XEVHFWLRQ��������

� :LWK�6103Y���VSHFLDO�IXQFWLRQDOLW\�KDV�EHHQ�LQFOXGHG�WR�FKHFN�ZKHWKHU�D
3'8�WKDW�FRQWDLQV�D�FRPPDQG�WR�UHVHW�WKH�¶DXWKHQWLFDWLRQ�FORFN·�DOVR�FRQ�
WDLQV�D�FRPPDQG�WR�FKDQJH�WKH�DXWKHQWLFDWLRQ�NH\���$�UHTXHVW�WR�UHVHW�WKH
DXWKHQWLFDWLRQ�FORFN�ZLOO�QRW�EH�KRQRXUHG�LI�WKHUH�LV�QR�DVVRFLDWHG�UHTXHVW�WR
FKDQJH�WKH�DXWKHQWLFDWLRQ�NH\�

������$OORPRUSKLVP

7KH�ILQDO�22�SULQFLSOH�WKDW�ZLOO�EH�GLVFXVVHG��LV�DOORPRUSKLVP���$OORPRUSKLVP
LV�WKH�DELOLW\�RI�D�V\VWHP�FRQWDLQLQJ�D�PDQDJHG�REMHFW�WR�DFW�DV�LI�WKH�PDQDJHG
REMHFW�ZHUH�D�PHPEHU�RI�DQRWKHU�PDQDJHG�REMHFW�FODVV��>���@��7R�UHDOL]H�DOOR�
PRUSKLVP��LW�PD\�EH�QHFHVVDU\�WR�DGG�D�VSHFLDO�SDUDPHWHU�WR�WKH�PDQDJHPHQW
LQWHUDFWLRQ��,Q�FDVH�RI�26,��WKLV�SDUDPHWHU�LV�FDOOHG�WKH�¶REMHFW�FODVV·�

$OORPRUSKLVP�PD\�EH�XVHIXO�WR�UHDOL]H�WKH�IROORZLQJ�UHTXLUHPHQWV>��@�
� ,W�VKRXOG�EH�SRVVLEOH�WR�XSGDWH�D�0,%�>���@�
� ,W�VKRXOG�EH�SRVVLEOH�WR�H[WHQG�D�0,%�ZLWK�SURSULHWDU\�IHDWXUHV�
� ,W�VKRXOG�EH�SRVVLEOH�WR�FXVWRPL]H�0,%�YLHZV�IRU�LQGLYLGXDO�PDQDJHUV�

,W�VKRXOG�EH�QRWHG�WKDW�DOORPRUSKLVP�LV�MXVW�RQH�PHFKDQLVP�WR�UHDOL]H�WKHVH
UHTXLUHPHQWV�DQG�WKDW�WKH�92�DSSURDFK�DOORZV�WKH�XVH�RI�VLPLODU�PHFKDQLVPV
WR�UHDOL]H�WKHVH�UHTXLUHPHQWV��:LWK�6103Y��LW�LV�IRU�LQVWDQFH�SRVVLEOH�WR�VDWLVI\
WKHVH�UHTXLUHPHQWV�YLD�
� 7KH�LQWURGXFWLRQ�RI�QHZ�YDULDEOHV�
� 7KH�XVH�RI�WKH�¶FRQWH[W�ORFDO�HQWLW\·�SDUDPHWHU�
� 7KH�XVH�RI�WKH�¶YLHZ·�PHFKDQLVP�

�� ¶$XWKHQWLFDWLRQ�FORFNV·�DUH�XVHG�WR�GHWHFW�ZKHWKHU�PHVVDJHV�KDYH�EHHQ�FDSWXUHG�IURP�WKH
QHWZRUN�DQG�UHVHQW�DW�D�ODWHU�WLPH�E\�XQDXWKRULVHG�XVHUV��PHVVDJH�UHSOD\��
���



0DQDJHPHQW�SURWRFROV
���



&RQFOXVLRQV
&RQFOXVLRQV

7KLV�WKHVLV�PRWLYDWHV�WKDW�LQ�SULQFLSOH�WKHUH�LV�QR�GLIIHUHQFH�EHWZHHQ�WKH
GHVLJQ�RI�SULPDU\�QHWZRUN�IXQFWLRQV�DQG�WKH�GHVLJQ�RI�QHWZRUN�PDQDJHPHQW
IXQFWLRQV��%RWK�NLQGV�RI� IXQFWLRQV�DUH�VWURQJO\� LQWHUZRYHQ�DQG�FDQ�EH
GHVFULEHG�LQ�WHUPV�RI�D�VLQJOH�VHW�RI�DUFKLWHFWXUDO�FRQFHSWV�DQG�UXOHV��DQ�LQWH�
JUDWHG�DUFKLWHFWXUDO�PRGHO�FDQ�EH�GHYHORSHG�ZKLFK�LQFOXGHV�ERWK�NLQG�RI�IXQF�
WLRQV��6XFK�PRGHO�VKRZV�WKH�UHODWLRQVKLS�EHWZHHQ�SULPDU\�DQG�PDQDJHPHQW
IXQFWLRQV�DQG�PD\�EH�XVHG�WR�FRQVWUXFW�PDQDJHPHQW�VLPXODWRUV��&KDSWHU����

7KH�PDQDJHPHQW�DUFKLWHFWXUHV�RI�WKH�,62��,78�7�DQG�,(7)�GR�QRW�GHVFULEH
PDQDJHPHQW�IXQFWLRQV�WRJHWKHU�ZLWK�SULPDU\�IXQFWLRQV�DQG�GR�QRW�SURYLGH
LQWHJUDWHG�DUFKLWHFWXUDO�PRGHOV�

,62·V�PDQDJHPHQW�DUFKLWHFWXUH�YLRODWHV�WKH�LGHD�RI�OD\HULQJ��E\�DOORZLQJ�PDQ�
DJHPHQW�HQWLWLHV�LQ�WKH�DSSOLFDWLRQ�OD\HU�WR�GLUHFWO\�PDQLSXODWH�REMHFWV�LQ�WKH
XQGHUO\LQJ�VHUYLFH�SURYLGHU��$QRWKHU�GHILFLHQF\�RI�WKLV�DUFKLWHFWXUH�LV�WKDW
IDXOW�PDQDJHPHQW�PD\�EH�SUREOHPDWLF�EHFDXVH�WKH�IDXOW�PDQDJHPHQW�IXQF�
WLRQV�LPSOLFLWO\�UHO\�IRU�WKH�H[FKDQJH�RI�WKHLU�PDQDJHPHQW�LQIRUPDWLRQ�XSRQ
WKH�FRUUHFW�EHKDYLRXU�RI�WKH�PDQDJHG�IXQFWLRQV��&KDSWHU����

,Q�701�VXFK�LPSOLFLW�GHSHQGHQFH�EHWZHHQ�PDQDJHG�DQG�PDQDJHPHQW�IXQF�
WLRQV�GRHV�QRW�H[LVW��WR�H[FKDQJH�PDQDJHPHQW�LQIRUPDWLRQ�701�KDV�GHILQHG�D
VHSDUDWH�'DWD�&RPPXQLFDWLRQ�1HWZRUN��'&1���$�GHILFLHQF\�RI�701�LV�WKDW�LWV
DUFKLWHFWXUDO�FRQFHSWV�DUH�QRW�DOZD\V�SURSHUO\�GHILQHG��&KDSWHU����

7KH�,(7)�KDV�QRW�SURGXFHG�D�VHSDUDWH�VWDQGDUG�WR�GHILQH�LWV�,QWHUQHW�PDQDJH�
PHQW�DUFKLWHFWXUH��,QVWHDG��WKH�,(7)�KDV�FRQFHQWUDWHG�XSRQ�WKH�GHYHORSPHQW
RI�PDQDJHPHQW�SURWRFROV�DQG�0,%V��0DQ\�0,%V�KDYH�DOUHDG\�EHHQ�GHILQHG�
XQIRUWXQDWHO\�QR�DGHTXDWH�VWUXFWXUH�KDV�EHHQ�SURSRVHG�WR�RUJDQL]H�WKH�YDULD�
EOHV�FRQWDLQHG�ZLWKLQ�WKHVH�0,%V��&KDSWHU����

7KLV�WKHVLV�GHPRQVWUDWHV�WKDW�SULPDU\�IXQFWLRQV�FDQ�EH�GHYHORSHG�WRJHWKHU
ZLWK�PDQDJHPHQW�IXQFWLRQV�LQ�D�F\FOLF�IDVKLRQ��7KH�ILUVW�F\FOH�V��ZLOO�JHQHUDOO\
EH�XVHG�WR�GHVLJQ�WKH�SULPDU\�IXQFWLRQV�DQG�LGHQWLI\�ZKLFK�SDUWV�RI�WKHVH�IXQF�
WLRQV�VKRXOG�EH�PDQDJHG��7R�GHILQH�WKH�GHWDLOV�RI�WKH�PDQDJHPHQW�IXQFWLRQV�
VXEVHTXHQW�F\FOHV�ZLOO�EH�QHHGHG��7KH�FRPSOH[LW\�RI�WKH�PDQDJHPHQW�IXQF�
WLRQV�PD\�EH�VXFK��WKDW�DOVR�WKHVH�PDQDJHPHQW�IXQFWLRQV�VKRXOG�EH�PDQDJHG�
7KH�GHVLJQHU�PD\�SHUIRUP�D�QXPEHU�RI�DGGLWLRQDO�GHVLJQ�F\FOHV�WR�GHYHORS
WKHVH�¶PDQDJHPHQW�RI�PDQDJHPHQW·��PHWD�PDQDJHPHQW��IXQFWLRQV��&KDSWHU
���

0DQDJHPHQW�IXQFWLRQV�FDQ�EH�VWUXFWXUHG�E\�GLVWLQJXLVKLQJ�WKH�IXQFWLRQV
GHILQHG�LQ�RQH�SKDVH�RI�WKH�GHVLJQ�SURFHVV�IURP�IXQFWLRQV�GHILQHG�LQ�RWKHU
SKDVHV��7KH�IROORZLQJ�VWUXFWXUH�LV�SURSRVHG�
���



&RQFOXVLRQV
� 6HUYLFH�PDQDJHPHQW�IXQFWLRQV��IRU�PDQDJHPHQW�IXQFWLRQV�LQWURGXFHG�LQ�WKH
DUFKLWHFWXUDO�SKDVH�

� 3URWRFRO�PDQDJHPHQW� IXQFWLRQV�� IRU�PDQDJHPHQW� IXQFWLRQV� LQWURGXFHG� LQ
WKH�LPSOHPHQWDWLRQ�SKDVH�

� (OHPHQW�PDQDJHPHQW� IXQFWLRQV�� IRU�PDQDJHPHQW� IXQFWLRQV� LQWURGXFHG� LQ
WKH�UHDOL]DWLRQ�SKDVH�

$V�RSSRVHG�WR�WKH�VHUYLFH�DQG�SURWRFRO�PDQDJHPHQW�IXQFWLRQV��HOHPHQW�PDQ�
DJHPHQW�IXQFWLRQV�DUH� OLQNHG�WR�SUDFWLFDO�UHDOL]DWLRQV�DQG�PDQXIDFWXUHU
GHSHQGHQW��$V�D�FRQVHTXHQFH��HOHPHQW�PDQDJHPHQW�IXQFWLRQV�ZLOO�QRW�EH
VWDQGDUGL]HG��&KDSWHU����

7ZR�EDVLF�W\SHV�RI�PDQDJHPHQW�SURWRFROV�FDQ�EH�LGHQWLILHG��9DULDEOH�2ULHQWHG
�92��DQG�&RPPDQG�2ULHQWHG��&2���:LWK�92�PDQDJHPHQW��WKH�HPSKDVLV�LV�RQ
WKH�PDQDJHPHQW�LQIRUPDWLRQ�ZLWKLQ�WKH�PDQDJHG�V\VWHPV��:LWK�&2�PDQDJH�
PHQW��WKH�HPSKDVLV�LV�RQ�WKH�PDQDJHPHQW�LQWHUDFWLRQ�EHWZHHQ�WKH�PDQDJLQJ
DQG�PDQDJHG�V\VWHPV��92�PDQDJHPHQW�LV�EHWWHU�VXLWHG�IRU�FHQWUDOL]HG�DQG
H[SOLFLW�PDQDJHPHQW��ZKHUHDV�&2�PDQDJHPHQW�LV�EHWWHU�VXLWHG�IRU�GLVWULEXWHG
DQG�LPSOLFLW�PDQDJHPHQW��26,·V�2EMHFW�2ULHQWHG��22��PDQDJHPHQW�SURWRFRO
FDQ�EH�UHJDUGHG�DV�D�PL[WXUH�RI�92�DQG�&2�PDQDJHPHQW��&KDSWHU����

)XUWKHU�5HVHDUFK

,W�PD\�EH�LQWHUHVWLQJ�WR�PDS�WKH�6103Y��SURWRFRO�XSRQ�WKH�DUFKLWHFWXUH�WKDW
KDV�EHHQ�GHVFULEHG�LQ�WKLV�WKHVLV��7KH�SXUSRVH�RI�VXFK�H[HUFLVH�VKRXOG�EH�WR
JHW�D�EHWWHU�XQGHUVWDQGLQJ�RI�6103Y���$V�D�UHVXOW��SURSRVDOV�FDQ�EH�SUHVHQWHG
WR�LPSURYH�WKLV�SURWRFRO�

3UDFWLFDO�H[SHULHQFH�LV�QHHGHG�WR�XQGHUVWDQG�WKH�DSSOLFDELOLW\�RI�WKH�VHUYLFH
PDQDJHPHQW��SURWRFRO�PDQDJHPHQW�DQG�HOHPHQW�PDQDJHPHQW�FRQFHSW��6SH�
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,QIRUPDWLRQ�6\VWHPV�0DQDJHPHQW���LQ��3URFHHGLQJV�RI�WKH�,),3�7&��:*�����
7KLUG�,QWHUQDWLRQDO�6\PSRVLXP�RQ�,QWHJUDWHG�1HWZRUN�0DQDJHPHQW��SDJH�
���������1RUWK�+ROODQG������

>��@ 1DNDNDZDML�7���.DWVX\DPD�.���0L\DXFKL�1���0L]XQR�7����0,17��DQ�26,�
0DQDJHPHQW�,QIRUPDWLRQ�6XSSRUW�7RRO���LQ��3URFHHGLQJV�RI�WKH�,),3�7&��:*�
����6HFRQG�,QWHUQDWLRQDO�6\PSRVLXP�RQ�,QWHJUDWHG�1HWZRUN�0DQDJHPHQW��
SDJH����������1RUWK�+ROODQG������

>��@ 1HWZRUN�0DQDJHPHQW�)RUXP���'LVFRYHULQJ�2PQLSRLQW���D�FRPPRQ�DSSURDFK�
WR�WKH�,QWHJUDWHG�0DQDJHPHQW�RI�1HWZRUNHG�,QIRUPDWLRQ�6\VWHPV�������

>��@ 3UDV�$����1HWZRUN�0DQDJHPHQW��DQ�$OWHUQDWLYH�9LHZ���LQ��3URFHHGLQJV�RI�WKH�
,),3�7&��:*�����6HFRQG�,QWHUQDWLRQDO�6\PSRVLXP�RQ�,QWHJUDWHG�1HWZRUN�
0DQDJHPHQW��SDJH����������1RUWK�+ROODQG������

>��@ 3UDV�$����$Q�$UFKLWHFWXUH�IRU�D�'LVWULEXWHG�,6�3$%;���LQ�/RFDO�&RPPXQLFDWLRQ�
6\VWHPV��/$1�DQG�3%;�,,��3URFHHGLQJV�RI�WKH�,),3�7&��:*����6HFRQG�,QW��
&RQI��RQ�/RFDO�&RPPXQLFDWLRQ�6\VWHPV��3DOPD��6SDLQ��-XQH�����

>��@ 3UDV�$����1HWZHUNODDJ�URXWHULQJ���LQ�+DQGERHN�7HOHPDWLFD��6DPVRQ��WKH�
1HWKHUODQGV��-XQH�����

>��@ 3UDV�$����701���,QWURGXFWLRQ�DQG�,QWHUSUHWDWLRQ���7,26��������0HPRUDQGD�
,QIRUPDWLFD��������8QLYHUVLW\�RI�7ZHQWH��7KH�1HWKHUODQGV������

>��@ 3UDV�$���7RJWHPD�-����6103Y��DW�7ZHQWH�8QLYHUVLW\���7KH�6LPSOH�7LPHV��
)HEUXDU\�����

>��@ 5$&(�&)6�$������*HQHUDO�7HUPLQRORJ\���&RPPRQ�)XQFWLRQDO�6SHFLILFDWLRQV��
GRFXPHQW�����,VVXH�%��'HFHPEHU�����

>��@ 5$&(�&)6�+����+������1HWZRUN�0DQDJHPHQW���6HUYLFHV���&RPPRQ�
)XQFWLRQDO�6SHFLILFDWLRQV��GRFXPHQW����,VVXH�%��'HFHPEHU�����

>��@ 5$&(�&)6�+������3URYLVLRQLQJ�VHUYLFHV�LQ�701���&RPPRQ�)XQFWLRQDO�
6SHFLILFDWLRQV��GRFXPHQW����,VVXH�%��'HFHPEHU�����

>��@ 5)&�������8VHU�'DWDJUDP�3URWRFRO���3RVWHO��-�%���$XJXVW�����
>��@ 5)&�������7UDQVPLVVLRQ�&RQWURO�3URWRFRO���3RVWHO�-�%�������
>��@ 5)&�������5HYHUVH�$GGUHVV�5HVROXWLRQ�3URWRFRO���)LQOD\VRQ�5���0DQQ�7���0RJXO�

-�&���7KHLPHU�0���-XQH�����
���



5HIHUHQFHV
>��@ 5)&��������+LJK�OHYHO�(QWLW\�0DQDJHPHQW�6\VWHP��+(06����3DUWULGJH�&���
7UHZLWW�*���2FWREHU�����

>��@ 5)&��������+LJK�OHYHO�(QWLW\�0DQDJHPHQW�3URWRFRO��+(03����3DUWULGJH�&���
7UHZLWW�*���2FWREHU�����

>��@ 5)&��������6LPSOH�*DWHZD\�0RQLWRULQJ�3URWRFRO���'DYLQ�-���&DVH�-�'���)HGRU�
0���6FKRIIVWDOO�0�/���1RYHPEHU�����

>��@ 5)&��������,$%�UHFRPPHQGDWLRQV�IRU�WKH�GHYHORSPHQW�RI�,QWHUQHW�QHWZRUN�
PDQDJHPHQW�VWDQGDUGV���&HUI�9�*���$SULO�����

>��@ 5)&��������6WUXFWXUH�DQG�LGHQWLILFDWLRQ�RI�0DQDJHPHQW�,QIRUPDWLRQ�IRU�7&3�
,3�EDVHG�LQWHUQHWV���5RVH�0�7���0F&ORJKULH�.���0D\�����

>��@ 5)&��������0DQDJHPHQW�,QIRUPDWLRQ�%DVH�IRU�QHWZRUN�PDQDJHPHQW�RI�7&3�
,3�EDVHG�LQWHUQHWV���0F&ORJKULH�.���5RVH�0�7���0D\�����

>��@ 5)&��������6LPSOH�1HWZRUN�0DQDJHPHQW�3URWRFRO��6103����&DVH�-�'���)HGRU�
0���6FKRIIVWDOO�0�/���'DYLQ�&���0D\�����

>��@ 5)&��������&RPPRQ�0DQDJHPHQW�,QIRUPDWLRQ�6HUYLFHV�DQG�3URWRFROV�IRU�WKH�
,QWHUQHW��&027�DQG�&0,3����:DUULHU�8�6���%HVDZ�/���/D%DUUH�/���+DQGVSLFNHU�
%�'���2FWREHU�����

>��@ 5)&��������0DQDJHPHQW�,QIRUPDWLRQ�%DVH�IRU�QHWZRUN�PDQDJHPHQW�RI�7&3�
,3�EDVHG�LQWHUQHWV��0,%�,,���0F&ORJKULH�.���5RVH�0�7���0DUFK�����

>��@ 5)&��������263)�YHUVLRQ�����0R\�-���-XO\�����
>��@ 5)&��������263)�YHUVLRQ����0DQDJHPHQW�,QIRUPDWLRQ�%DVH���%DNHU�)���&ROWXQ�

5���$XJXVW�����
>��@ 5)&��������,QWURGXFWLRQ�WR�YHUVLRQ���RI�WKH�,QWHUQHW�VWDQGDUG�1HWZRUN�

0DQDJHPHQW�)UDPHZRUN���&DVH�-���0F&ORJKULH�.���5RVH�0���:DOGEXVWHU�6���
$SULO�����

>��@ 5)&��������3DUW\�0,%�IRU�YHUVLRQ���RI�WKH�6LPSOH�1HWZRUN�0DQDJHPHQW�
3URWRFRO��6103Y�����0F&ORJKULH�.���*DOYLQ�-���$SULO�����

>��@ 5)&��������0DQDJHPHQW�,QIRUPDWLRQ�%DVH�IRU�YHUVLRQ���RI�WKH�6LPSOH�1HWZRUN�
0DQDJHPHQW�3URWRFRO��6103Y�����&DVH�-���0F&ORJKULH�.���5RVH�0���:DOGEXVWHU�
6���$SULO�����

>���@ 5)&��������0DQDJHU�WR�0DQDJHU�0DQDJHPHQW�,QIRUPDWLRQ�%DVH���&DVH�-���
0F&ORJKULH�.���5RVH�0���:DOGEXVWHU�6���$SULO�����

>���@ 5RVH�0�7����7KH�6LPSOH�%RRN���6HFRQG�HGLWLRQ���3UHQWLFH�+DOO�,QWHUQDWLRQDO�
(GLWLRQV������

>���@ 5RVH�0�7����1HWZRUN�PDQDJHPHQW�LV�6LPSOH��\RX�MXVW�QHHG�WKH�ULJKW�
IUDPHZRUN���LQ��3URFHHGLQJV�RI�WKH�,),3�7&��:*�����6HFRQG�,QWHUQDWLRQDO�
6\PSRVLXP�RQ�,QWHJUDWHG�1HWZRUN�0DQDJHPHQW��SDJH�������1RUWK�+ROODQG��
����

>���@ 6DDO�+����/$1�'RZQWLPH��&OHDU�DQG�3UHVHQW�'DQJHU���LQ�'DWD�&RPPXQLFDWLRQV��
���0DUFK�����

>���@ 6FKRW�-����7KH�UROH�RI�$UFKLWHFWXUDO�6HPDQWLFV�LQ�WKH�IRUPDO�DSSURDFK�RI�
'LVWULEXWHG�6\VWHPV�'HVLJQ���3K�'��WKHVLV��8QLYHUVLW\�RI�7ZHQWH��������,6%1�
������������

>���@ 6LQGHUHQ�0�-��YDQ���2Q�WKH�GHVLJQ�RI�DSSOLFDWLRQ�SURWRFROV���3K�'��WKHVLV��
8QLYHUVLW\�RI�7ZHQWH��������,6%1��������������

>���@ 6NXELF�-���%XUZDOO�+����6HUYLFH�0DQDJHPHQW�$UFKLWHFWXUH���LQ��3URFHHGLQJV�RI�
WKH�;,,,�,QWHUQDWLRQDO�6ZLWFKLQJ�6\PSRVLXP��9RO��9,��SDJH����������0D\�����

>���@ 6ORPDQ�0�6����'RPDLQ�0DQDJHPHQW�IRU�'LVWULEXWHG�6\VWHPV���LQ��3URFHHGLQJV�
RI�WKH�,),3�7&��:*�����6\PSRVLXP�RQ�,QWHJUDWHG�1HWZRUN�0DQDJHPHQW��SDJH�
���������1RUWK�+ROODQG������

>���@ 6ORPDQ�0���7ZLGGOH�.����'RPDLQV���$�)UDPHZRUN�IRU�6WUXFWXULQJ�0DQDJHPHQW�
3ROLF\���LQ��1HWZRUN�DQG�'LVWULEXWHG�6\VWHPV�0DQDJHPHQW��SDJH����������
$GGLVRQ�:HVOH\�3XEOLVKLQJ�&RPSDQ\������
���



5HIHUHQFHV
>���@ 6PLWK�&���0LOKDP�'�-���0XOFDK\�&����26,�6\VWHPV�0DQDJHPHQW���LQ��%7�
7HFKQRORJ\�-RXUQDO��SDJH��������$SULO�����

>���@ 6WDOOLQJV�:����6103��6103Y��DQG�&0,3���7KH�3UDFWLFDO�*XLGH�WR�1HWZRUN�
0DQDJHPHQW�6WDQGDUGV���$GGLVRQ�:HVOH\

>���@ 6WHHJH�-�:��WHU���$OWHUQDWLYHV�IRU�WKH�26,�6\VWHPV�0DQDJHPHQW�)UDPHZRUN���
0VF�WKHVLV�8QLYHUVLW\�RI�7ZHQWH��(QVFKHGH��7KH�1HWKHUODQGV������

>���@ 7XFNHU�-����$�&RPPRQ�$SSURDFK�WR�0DQDJHG�2EMHFWV���LQ��3URFHHGLQJV�RI�WKH�
,),3�7&��:*�����6\PSRVLXP�RQ�,QWHJUDWHG�1HWZRUN�0DQDJHPHQW��SDJH�����
�����1RUWK�+ROODQG������

>���@ 9LVVHUV�&�$���)HUUHLUD�3LUHV�/���4XDUWHO�'�$�&����7KH�'HVLJQ�RI�7HOHPDWLFV�
6\VWHPV���OHFWXUH�QRWHV��8QLYHUVLW\�RI�7ZHQWH��'HSDUWPHQW�RI�&RPSXWHU�
6FLHQFH��(QVFKHGH��7KH�1HWKHUODQGV��2FWREHU�����

>���@ :DUULHU�8�6���6XQVKLQH�&�$����$�3ODWIRUP�IRU�+HWHURJHQHRXV�,QWHUFRQQHFWLRQ�
1HWZRUN�0DQDJHPHQW���LQ��3URFHHGLQJV�RI�WKH�,),3�7&��:*�����6\PSRVLXP�RQ�
,QWHJUDWHG�1HWZRUN�0DQDJHPHQW��SDJH��������1RUWK�+ROODQG������

>���@ :HVWJDWH�-����7HFKQLFDO�*XLGH�IRU�26,�0DQDJHPHQW���1&&�%ODFNHOO������
>���@ :RUS�6�%��YDQ�GHU���'LVWULEXWHG�7UDQVDFWLRQV�LQ�26,�0DQDJHPHQW���0VF�WKHVLV�

8QLYHUVLW\�RI�7ZHQWH��(QVFKHGH��7KH�1HWKHUODQGV������
>���@ <RVKLGD�0���.RED\DVKL�0���<DPDJXFKL�+����&XVWRPHU�&RQWURO�RI�1HWZRUN�

0DQDJHPHQW�IURP�WKH�6HUYLFH�3URYLGHU·V�3HUVSHFWLYH���LQ��,(((�
&RPPXQLFDWLRQV�0DJD]LQH��SDJH��������0DUFK�����
���



*ORVVDU\
*ORVVDU\

7KH�WHUPLQRORJ\�WKDW�LV�XVHG�ZLWKLQ�WKH�QHWZRUN�PDQDJHPHQW�FRPPXQLW\�LV�
SRRUO\�GHILQHG��7KLV�HDVLO\�OHDGV�WR�PLVLQWHUSUHWDWLRQV�

7KLV�JORVVDU\�LQFOXGHV�D�QXPEHU�RI�WHUPV�WKDW�KDYH�WKH�SRWHQWLDO�WR�EH�PLVXQ�
GHUVWRRG��)RU�HDFK�RI�WKHVH�WHUPV�WKH�LQWHUSUHWDWLRQ�LV�JLYHQ�WKDW�LV�YDOLG�IRU�
WKLV�WKHVLV��$�QXPEHU�RI�WHUPV�DUH�XVHG�LQ�WKH�VHQVH�RI�26,��WKHVH�WHUPV�DUH�
PDUNHG�ZLWK�OSI�DQG�HQFORVHG�EHWZHHQ�GRXEOH�TXRWHV���«���

$UFKLWHFWXUH

7KH�FRPSOHWH�VHW�RI�DUFKLWHFWXUDO�FRQFHSWV��WKH�UXOHV�WR�FRPELQH�WKHVH�
FRQFHSWV�SOXV�SRVVLEO\�DUFKLWHFWXUDO�PRGHOV�
7KH�WHUP�DUFKLWHFWXUH�LV�DOVR�XVHG�LQ�D�PRUH�UHVWULFWHG�VHQVH�WR�GHQRWH�WKH�
IXQFWLRQDO�VWUXFWXUH�RI�D�GLVWULEXWHG�V\VWHP�DV�LW�DSSHDUV�WR�LWV�XVHUV��,Q�WKLV�
VHQVH�WKH�WHUP�DUFKLWHFWXUH�GHQRWHV�WKH�RXWFRPH�RI�WKH�DUFKLWHFWXUDO�SKDVH�
DQG�LV�XVHG�LQ�FRQWUDVW�WR�WKH�WHUPV�LPSOHPHQWDWLRQ�DQG�UHDOL]DWLRQ��

$UFKLWHFWXUDO�FRQFHSWV
7KH�EXLOGLQJ�EORFNV�WKDW�DUH�XVHG�WR�FUHDWH�DUFKLWHFWXUDO�PRGHOV��([DPSOHV�
DUH��HQWLW\��3'8��SURWRFRO��6$3��VHUYLFH��63��V\VWHP�

$UFKLWHFWXUDO�PRGHO

$�VSHFLILF�VWUXFWXUH�RI�DUFKLWHFWXUDO�FRQFHSWV��$Q�H[DPSOH�LV�WKH�26,�
5HIHUHQFH�0RGHO�

'LVWULEXWHG�V\VWHP
7KH�FRPSOHWH�FRPPXQLFDWLRQ�QHWZRUN��LQFOXGLQJ�DOO�SDUWV�WKDW�SHUIRUP�
FRPPXQLFDWLRQ�IXQFWLRQV�

(QWLW\�OSI

�$Q�DFWLYH�HOHPHQW�ZLWKLQ�D�VXEV\VWHP��
$�VLQJOH�HQWLW\�PD\�EH�HQJDJHG�LQ�VHYHUDO�IXQFWLRQV�

)UDPHZRUN
7KH�VDPH�DV�WKH�ILUVW�LQWHUSUHWDWLRQ�RI�DUFKLWHFWXUH��WKH�FRPSOHWH�VHW�RI�
DUFKLWHFWXUDO�FRQFHSWV��WKH�UXOHV�WR�FRPELQH�WKHVH�FRQFHSWV�SOXV�SRVVLEO\�
DUFKLWHFWXUDO�PRGHOV�

)XQFWLRQ�OSI

�$�SDUW�RI�WKH�DFWLYLW\�RI�HQWLWLHV��

,PSOHPHQWDWLRQ
7KH�RXWFRPH�RI�WKH�LPSOHPHQWDWLRQ�SKDVH��$Q�LPSOHPHQWDWLRQ�XQYHLOV�WKH�
LQWHUQDO�VWUXFWXUH�RI�WKH�QHWZRUN�LQ�WHUPV�RI��VXE�V\VWHPV�DQG�SURWRFROV��7KH�
WHUP�LPSOHPHQWDWLRQ�LV�XVHG�LQ�FRQWUDVW�WR�WKH�WHUPV�DUFKLWHFWXUH�DQG�
UHDOL]DWLRQ�
���



*ORVVDU\
3ULPDU\�IXQFWLRQV
7KH�WHUP�¶SULPDU\·�IXQFWLRQV�LV�LQWURGXFHG�LQ�WKLV�WKHVLV�LQ�FRQWUDVW�WR�
¶PDQDJHPHQW·�IXQFWLRQV��3ULPDU\�IXQFWLRQV�PD\�EH�FRQVLGHUHG�DV�WKH�
¶QRUPDO·�QHWZRUN�IXQFWLRQV�WKDW�VDWLVI\�WKH�SULPDU\�XVHU�UHTXLUHPHQWV��
0DQDJHPHQW�IXQFWLRQV�DUH�WKH�IXQFWLRQV�WKDW�¶VXSSRUW·�DQG�¶FRQWURO·�WKH�
SULPDU\�IXQFWLRQV�

3URWRFRO�OSI

�$�VHW�RI�UXOHV�DQG�IRUPDWV��VHPDQWLF�DQG�V\QWDFWLF��ZKLFK�GHWHUPLQHV�WKH�
FRPPXQLFDWLRQ�EHKDYLRXU�RI�HQWLWLHV�LQ�WKH�SHUIRUPDQFH�RI�IXQFWLRQV��

5HDOL]DWLRQ
7KH�RXWFRPH�RI�WKH�UHDOL]DWLRQ�SKDVH��$�UHDOL]DWLRQ�VKRZV�WKH�LQWHUQDO�
VWUXFWXUH�RI�D�VLQJOH�V\VWHP��7KH�WHUP�UHDOL]DWLRQ�LV�XVHG�LQ�FRQWUDVW�WR�WKH�
WHUPV�DUFKLWHFWXUH�DQG�LPSOHPHQWDWLRQ�

5HIHUHQFH�PRGHO
6HH�DUFKLWHFWXUDO�PRGHO�

6HUYLFH�OSI

�$�FDSDELOLW\�RI�D�OD\HU�DQG�WKH�OD\HUV�EHQHDWK�LW��ZKLFK�LV�SURYLGHG�WR�HQWLWLHV�
DW�WKH�QH[W�KLJKHU�OD\HU�DW�WKH�ERXQGDU\�EHWZHHQ�WKHVH�OD\HUV��

6XEV\VWHP�OSI

�$Q�HOHPHQW�LQ�D�KLHUDUFKLFDO�GLYLVLRQ�RI�DQ�RSHQ�V\VWHP�ZKLFK�LQWHUDFWV�
GLUHFWO\�RQO\�ZLWK�HOHPHQWV�LQ�WKH�QH[W�KLJKHU�RU�WKH�QH[W�ORZHU�GLYLVLRQ�RI�
WKDW�RSHQ�V\VWHP��
7KH�LQWHUVHFWLRQ�RI�D�OD\HU�DQG�V\VWHP�

6\VWHP�OSI

$�VLQJOH�QRGH�ZLWKLQ�WKH�QHWZRUN��([DPSOHV�DUH��URXWHUV�DQG�WHUPLQDOV�
���



,QGH[
,QGH[

$
DEVWUDFW�V\QWD[��VHH�DOVR�$61�����160
DFFHVV�FRQWURO��105��164
DFFRXQWLQJ�PDQDJHPHQW��25
$&/��67
DGGUHVVLQJ��101
DJHQW��8��148��150��151��152
$,��8
DOORPRUSKLVP��173
DUFKLWHFWXUDO�FRQFHSWV��1��11��13��113��125��

183
DUFKLWHFWXUDO�PRGHOV��1��11��183
DUFKLWHFWXUDO�SKDVH��76²81��96��103
DUFKLWHFWXUDO�UXOHV��1��13��113
$6(��37
$61����62��68��171
$70��133
DWWULEXWH��34��169
DXWKHQWLFDWLRQ��25��66��105��164��173
DXWKRUL]DWLRQ��25��172

%
EHKDYLRXU��34��169
%(5��63
EUDLQZDUH��107
EULGJH��128
EXLOGLQJ�EORFN��52��57��59
EXVLQHVV�PDQDJHPHQW��54

&
&&,77��23��43
FHQWUDOL]HG�PDQDJHPHQW��8��108��119��124��

131��152��165
&)6��21
FODVV��170
&/13��28��101
FORVHG�XVHU�JURXS��80��102
&0,3��8��18��27��37��38��61��63��108��147��157
&0,6��37��48��141��147
&02/��19��27
&027��61
&2��VHH�FRPPDQG�RULHQWHG
FRPPDQG�RULHQWHG��157��164²169
&RPPRQ�0DQDJHPHQW�,QIRUPDWLRQ�3URWRFRO��

VHH�&0,3
&RPPRQ�0DQDJHPHQW�,QIRUPDWLRQ�6HUYLFH��

VHH�&0,6
FRPPXQLW\�VWULQJ��65
FRPSOH[�GDWD�W\SH��171
FRPSOH[�YDULDEOH��158
FRQILJXUDWLRQ�DQG�QDPH�PDQDJHPHQW��24
FRQILJXUDWLRQ�PDQDJHPHQW��24
FRQILJXUDWLRQ�UHSRUW�VHUYHU��166
FRQJHVWLRQ�FRQWURO��4��83��101
FRQWDLQPHQW��171
FRQWDLQPHQW�KLHUDUFK\��171
FRQWH[W��65��66��173
FRQWURO�YDULDEOH��160²163
&25%$��20
FXVWRPHU�QHWZRUN�PDQDJHPHQW��114
F\FOLF�GHVLJQ��95²110

'
'DWD�&RPPXQLFDWLRQ�)XQFWLRQ��VHH�'&)
'DWD�&RPPXQLFDWLRQ�1HWZRUN��VHH�'&1
GDWD�HQWLW\��129
GDWD�LQWHUDFWLRQ��129
GDWD�VXEV\VWHP��134
'&)��51²53��58
'&1��43��45��52��57
'(6��66
GHVLJQ�F\FOH��98��100��102��113��129��149
GHVLJQ�SKDVH��7��107
GHVLJQ�SURFHVV��75��162��168
GHVLJQHU��107
GLVWULEXWHG�GHEXJJHU��71
GLVWULEXWHG�PDQDJHPHQW��9��108��114��123��

124��165
'0(��20

(
(*3��68
HOHPHQW�PDQDJHPHQW��14��90��97²99��136²140��

150
GHILQLWLRQ��88
PRGHO��136

HQFDSVXODWLRQ��172
HQFRGLQJ�UXOH��VHH�DOVR�%(5���160
HQFU\SWLRQ��25��66��105
HUURU�FRUUHFWLRQ��83
(76,��21
H[SHUW�V\VWHP��8
H[SOLFLW�PDQDJHPHQW��6��106��107��164��165

)
IDXOW�GHWHFWLRQ��89
IDXOW�KDQGOLQJ��5
IDXOW�PDQDJHPHQW��24��39��57��89��164��169
ILOWHULQJ�WDEOH��128
ILUHZDOO��25
IORZ�FRQWURO��83��97
IRUZDUGLQJ��82��101
IRUZDUGLQJ�WDEOH��9��109��161
IXQFWLRQ�EORFN��46²47��50²51��57��58��142
IXQFWLRQDO�DUHDV��24��35
IXQFWLRQDO�FRPSRQHQW��51��58
���



,QGH[
IXQFWLRQDO�PRGHO��122��142

*
JHQHUDWLRQ��110��163
JURXS�DGGUHVV��80

+
+(03��61
+(06��61
KRUL]RQWDO�UHILQHPHQW��101
+3�2SHQYLHZ��108

,
,$%��18
,%&��20
,%0�1HWYLHZ�������108
,&03��68
,(((��19
,(7)��18��20��61��88
LPSHUDWLYH�FRPPDQG��164
LPSOHPHQWDWLRQ�SKDVH��76��77��82²86��96��99
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6DPHQYDWWLQJ
6DPHQYDWWLQJ

1HWZHUNPDQDJHPHQW�KHHIW�WRW�WDDN�GH�ZHUNLQJ�YDQ�FRPPXQLFDWLHQHWZHUNHQ�WH
FRQWUROHUHQ�HQ�WH�YHUEHWHUHQ��DOVPHGH�KHW�QHWZHUN�DDQ�WH�SDVVHQ�LQ�KHW�JHYDO
GH�HLVHQ�YDQ�GH�QHWZHUNJHEUXLNHUV�YHUDQGHUHQ��0DQDJHPHQW�EHWUHIW�KHW�LQLWLD�
OLVHUHQ��REVHUYHUHQ�HQ�PRGLILFHUHQ�YDQ�GH�QHWZHUNIXQFWLHV��9RRU�KHW�YHUULFKWHQ
YDQ�PDQDJHPHQW�]LMQ�VSHFLDOH�IXQFWLHV�QRGLJ��GLH�LQ�GLW�SURHIVFKULIW�¶PDQDJH�
PHQWIXQFWLHV·�ZRUGHQ�JHQRHPG��2P�PDQDJHPHQWIXQFWLHV�WH�NXQQHQ�RQGHU�
VFKHLGHQ�YDQ�GH�QRUPDOH�QHWZHUNIXQFWLHV�GLH�GH�SULPDLUH�JHEUXLNHUVHLVHQ�UHD�
OLVHUHQ��ZRUGW�LQ�GLW�SURHIVFKULIW�HYHQHHQV�GH�WHUP�¶SULPDLUH�IXQFWLHV·�JHwQWUR�
GXFHHUG�
0DQDJHPHQWIXQFWLHV�NXQQHQ�RS�HHQ�KDQGPDWLJH�ZLM]H�ZRUGHQ�XLWJHYRHUG�GRRU
SHUVRQHQ��GLW�QRHPHQ�ZH�¶H[SOLFLHW�PDQDJHPHQW·���PDDU�RRN�RS�HHQ�JHDXWRPD�
WLVHHUGH�ZLM]H�YLD�KDUG��HQ�VRIWZDUH�PRGXOHV��¶LPSOLFLHW�PDQDJHPHQW·���,Q�KHW
JHYDO�PDQDJHPHQWIXQFWLHV�KDQGPDWLJ�ZRUGHQ�XLWJHYRHUG��]DO�KHW�PHUHQGHHO
YDQ�GH]H�IXQFWLHV�ZRUGHQ�YHUULFKW�YDQDI�VSHFLDOH�PDQDJHPHQWV\VWHPHQ�GLH
]LFK�EHYLQGHQ�RS�HHQ�EHSHUNW�DDQWDO�ORNDWLHV��,QGLHQ�PDQDJHPHQWIXQFWLHV
DXWRPDWLVFK�ZRUGHQ�XLWJHYRHUG��NDQ�KHW�EHWHU�]LMQ�HHQ�JURRW�GHHO�YDQ�GH]H
IXQFWLHV�RYHU�KHW�KHOH�QHWZHUN�WH�GLVWULEXHUHQ�HQ�WH�LPSOHPHQWHUHQ�DOV�RQGHU�
GHHO�YDQ�GH�JHPDQDJHGH�V\VWHPHQ�

$UFKLWHFWXUHQ�YRRU�QHWZHUNPDQDJHPHQW�ELHGHQ�GH�RQWZHUSHU�GH�PRJHOLMNKHLG
PDQDJHPHQWIXQFWLHV�RS�HHQ�KRRJ�DEVWUDFWLHQLYHDX�WH�EHVFKRXZHQ�HQ�HHQ�JRHG
EHHOG�WH�RQWZLNNHOHQ�YDQ�GH�WH�RQWZHUSHQ�PDQDJHPHQWVHUYLFHV�HQ��SURWRFRO�
OHQ��,Q�KHW�NDGHU�YDQ�GLW�SURHIVFKULIW�ZRUGW�DDQJHQRPHQ�GDW�GHUJHOLMNH�DUFKL�
WHFWXUHQ�XLW�GH�YROJHQGH�FRPSRQHQWHQ�EHVWDDQ�
� HHQ�YHU]DPHOLQJ�DUFKLWHFWXUHOH�FRQFHSWHQ�
� UHJHOV�GLH�DDQJHYHQ�KRH�GH]H�FRQFHSWHQ�JHEUXLNW�PRHWHQ�ZRUGHQ��HQ
� PRGHOOHQ�GLH�GH�WRHSDVVLQJ�YDQ�GH]H�UHJHOV�HQ�FRQFHSWHQ�GHPRQVWUHUHQ�HQ
KLHUGRRU�KHW�RQWZHUS�YDQ�HHQ�VSHFLILHNH�NODVVH�YDQ�V\VWHPHQ�YHUHHQYRXGL�
JHQ�

$OOH�EHVWDDQGH�PDQDJHPHQWDUFKLWHFWXUHQ��GXV�RRN�GLH�YDQ�GH�,62��,78�7
�YRRUKHHQ�&&,77��HQ�GH�,(7)��]LMQ�RQWZLNNHOG�QDGDW�KHW�RQWZHUS�YDQ�GH�SUL�
PDLUH�IXQFWLHV�ZDV�DIJHURQG��(HQ�GHUJHOLMNH�DDQSDN�JHWXLJW�YDQ�HHQ�VSHFLILHNH
]LHQVZLM]H�EHWUHIIHQGH�GH�URO�YDQ�PDQDJHPHQW�HQ�QRGLJW�XLW�WRW�KHW�WRHSDVVHQ
YDQ�YHUVFKLOOHQGH�DUFKLWHFWXUHOH�FRQFHSWHQ�YRRU�KHW�RQWZHUS�YDQ�SULPDLUH
IXQFWLHV�HQHU]LMGV�HQ�KHW�RQWZHUS�YDQ�PDQDJHPHQWIXQFWLHV�DQGHU]LMGV��,Q�GLW
SURHIVFKULIW�ZRUGW�HHQ�DOWHUQDWLHYH�DDQSDN�YRRUJHVWHOG��ZDDULQ�JHHQ�SULQFL�
SLHHO�YHUVFKLO�ZRUGW�JHPDDNW�WXVVHQ�GH�RQWZHUSHLVHQ�YRRU�SULPDLUH�IXQFWLHV�HQ
GH�RQWZHUSHLVHQ�YRRU�PDQDJHPHQWIXQFWLHV��%HLGH�VRRUWHQ�HLVHQ�ZRUGHQ�JHwQ�
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