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� 0RWLYDWLRQ

'LH %HGHXWXQJ LQWHJULHUWHQ 1HW]� XQG 6\VWHPPDQDJHPHQWV KDW PLW GHU UDVDQWHQ (QWZLFNOXQJ
XQG 9HUEUHLWXQJ YRQ .RPPXQLNDWLRQVV\VWHPHQ� 1HW]YHUEXQGHQ XQG YHUWHLOWHQ 6\VWHPHQ LQ GHQ
YHUJDQJHQHQ -DKUHQ VWDUN ]XJHQRPPHQ� 'DEHL KDW VLFK GDV ,QWHUQHW�0DQDJHPHQW DXI GHU %DVLV
GHV 6LPSOH 1HWZRUN 0DQDJHPHQW 3URWRFRO ]X HLQHP 4XDVL�6WDQGDUG HQWZLFNHOW� (V ELOGHW GLH
%DVLV I�U GLH PHLVWHQ KHXWH YHUZHQGHWHQ 0DQDJHPHQWO|VXQJHQ� ,Q]ZLVFKHQ HUZHLVW VLFK GDV
,QWHUQHW�0DQDJHPHQW DOV LQ HLQLJHQ %HUHLFKHQ ]X LQIOH[LEHO� 2UJDQLVDWLRQV� XQG )XQNWLRQVPR�
GHOO VLQG NDXP ELV �EHUKDXSW QLFKW LPSOHPHQWLHUW� 'DV ,QIRUPDWLRQVPRGHOO LVW HLQIDFK XQG QXU
UHODWLY XQVWUXNWXULHUW JHKDOWHQ�

0LW GHU &RPPRQ 2EMHFW 5HTXHVW %URNHU $UFKLWHFWXUH �&25%$� GHU 2EMHFW 0DQDJHPHQW *URXS

�20*� VWHKW QXQ HLQ RIIHQHU $QVDW] ]XU (QWZLFNOXQJ YHUWHLOWHU� REMHNWRULHQWLHUWHU 6\VWHPH LQ
KHWHURJHQHQ 1HW]HQ ]XU 9HUI�JXQJ� &25%$ NDQQ GDPLW DOV %DVLVDUFKLWHNWXU I�U 6\VWHPPDQD�
JHPHQW YHUZHQGHW ZHUGHQ� 6FKZHUSXQNW GLHVHU $UEHLW ZDU GLH (UVWHOOXQJ HLQHV I�U GLH %HODQJH
GHV 6\VWHPPDQDJHPHQWV JHHLJQHWHQ 2EMHNWPRGHOOV XQG GLH DQVFKOLH�HQGH ,PSOHPHQWLHUXQJ
HLQLJHU DXVJHZlKOWHU 7HLOH GHV 0RGHOOV�

$EELOGXQJ � ]HLJW VFKHPDWLVFK GLH NRQNUHWH 9RUJHKHQVZHLVH� $OV %DVLV I�U GLH 0RGHOOHUVWHOOXQJ
GLHQWH GLH EHUHLWV EHVWHKHQGH 6103�0,%� 'LHVH ZXUGH ]XQlFKVW µPHFKDQLVFK§ LQ HLQH HUVWH 2E�
MHNW�0,% �EHUWUDJHQ� $OV 0RGHOOLHUXQJVZHUN]HXJ ZXUGH GDEHL GDV 6RIWZDUH WKURXJK 3LFWXUHV

�6W3� &$6(�7RRO YHUZHQGHW� 'LH HUVWH 2EMHNW�0,% ZXUGH GDQQ PLW GHP =LHO RSWLPLHUW� REMHNW�
RULHQWLHUWH 3ULQ]LSLHQ �]�%� P|JOLFKVW JXWH $EELOGXQJ GHU 5HDOLWlW XQWHU 9HUZHQGXQJ YRQ 9HUHU�
EXQJV� XQG (QWKDOWHQVHLQVEH]LHKXQJHQ� XQG GLH %HODQJH GHV 6\VWHPPDQDJHPHQWV JOHLFKHUPD�
�HQ ]X HUI�OOHQ� $OV $XVJDEH OLHIHUWH 6W3 &25%$�,'/�6FKQLWWVWHOOHQEHVFKUHLEXQJHQ� 'LHVH XQG
HQWVSUHFKHQGH 7HLOH GHV EHVWHKHQGHQ 6103�$JHQWHQFRGHV ZDUHQ GLH (LQJDEHQ I�U GLH ,PSOH�
PHQWLHUXQJ� $OV :HUN]HXJ KLHUI�U GLHQWH GDV 620REMHFWV 'HYHORSHU 7RRONLW YRQ ,%0�
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$EELOGXQJ �� 9RUJHKHQVZHLVH ]XU *HZLQQXQJ HLQHV &25%$�NRQIRUPHQ 6\VWHPDJHQWHQ DXV GHU

$61���6FKQLWWVWHOOHQEHVFKUHLEXQJ XQG GHP EHVWHKHQGHQ 6103�$JHQWHQFRGH

.DSLWHO � JLEW HLQHQ hEHUEOLFN �EHU GLH GHU 0RGHOOLHUXQJ ]XJUXQGHOLHJHQGH 6\VWHPDUFKLWHNWXU�
GLH &RPPRQ 2EMHFW 5HTXHVW %URNHU $UFKLWHFWXUH�

.DSLWHO � XQG � EHVFKUHLEHQ GDQQ� ZLH DXV GHU EHVWHKHQGHQ 6103�0,% HLQ 2EMHNWPRGHOO JH�
ZRQQHQ ZXUGH XQG DXI GLHVHP GDQQ HLQLJH 2SWLPLHUXQJVVFKULWWH GXUFKJHI�KUW ZXUGHQ� $P
(QGH YRQ .DSLWHO � VWHKHQ GDQQ QRFK HLQLJH (UOlXWHUXQJHQ ]X ,PSOHPHQWLHUXQJ YRQ 7HLOHQ GHV
6\VWHPDJHQWHQ�

'DV YHUZHQGHWH 6RIWZDUHSDNHW µ6RIWZDUH WKURXJK 3LFWXUHV§ VWHKW LP 0LWWHOSXQNW YRQ .DSLWHO ��
(V ZLUG NXU] EHVFKULHEHQ� ZLH PLW GLHVHP &$6(�7RRO GLH 2EMHNWPRGHOOLHUXQJ DEOlXIW�

.DSLWHO � UXQGHW GLH $UEHLW GDQQ PLW HLQHP NXU]HQ $XVEOLFN DXI GLH 0|JOLFKNHLWHQ XQG GLH (U�
ZHLWHUEDUNHLW HLQHV &25%$�EDVLHUWHQ 6\VWHPPDQDJHPHQWV DE�
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� &RPPRQ 2EMHFW 5HTXHVW %URNHU $UFKLWHFWXUH �&25%$�

��� 2EMHFW 0DQDJHPHQW *URXS

'DV =LHO GHU ���� JHJU�QGHWHQ 2EMHFW 0DQDJHPHQW *URXS �20*�� HLQHV KHUVWHOOHU�EHUJUHLIHQ�
GHQ .RQVRUWLXPV� ZDU YRQ $QIDQJ DQ GLH %HUHLWVWHOOXQJ HLQHU JHHLJQHWHQ $UFKLWHNWXU I�U GLH
9HUWHLOXQJ XQG =XVDPPHQDUEHLW REMHNWRULHQWLHUWHU 6RIWZDUHEDXVWHLQH LQ KHWHURJHQHQ XQG YHU�
QHW]WHQ 6\VWHPHQ� $OV (UJHEQLV GLHVHU %HP�KXQJHQ HQWVWDQG GLH 2EMHFW 0DQDJHPHQW $UFKLWHN�
WXU�

��� 2EMHFW 0DQDJHPHQW $UFKLWHFWXUH

'LH ,GHH� GLH KLQWHU GLVWULEXWHG REMHFW FRPSXWLQJ VWHFNW� LVW GLH IROJHQGH� 2EMHNWH EHOLHELJHQ 7\SV
VROOHQ ]X EHOLHELJHQ =HLWSXQNWHQ 'LHQVWH DQGHUHU 2EMHNWH LQ $QVSUXFK QHKPHQ N|QQHQ� RKQH
GDUDXI DFKWHQ ]X P�VVHQ� ZR VLFK EHLGH 2EMHNWH EHILQGHQ XQG ZLH VLH LKUH MHZHLOLJH $XIJDEH
HUI�OOHQ �G�K� GLH $UW XQG :HLVH� ZLH GLH 2EMHNWH LPSOHPHQWLHUW VLQG� VROO NHLQH 5ROOH VSLHOHQ��

'LH 2EMHFW 0DQDJHPHQW *URXS EHVFKUHLEW LQ LKUHP 2EMHFW 0DQDJHPHQW $UFKLWHFWXUH *XLGH HLQH
$UFKLWHNWXU ]XU 5HDOLVLHUXQJ YHUWHLOWHU $QZHQGXQJHQ� 'LH 2EMHFW 0DQDJHPHQW $UFKLWHFWXUH
JOLHGHUW VLFK LQ YLHU 7HLOH�

• 2EMHFW 5HTXHVW %URNHU
• &25%$VHUYLFHV
• &25%$IDFLOLWLHV
• $SSOLFDWLRQ 2EMHFWV

$EELOGXQJ � ]HLJW HLQH VFKHPDWLVFKH 'DUVWHOOXQJ GHU 2EMHFW 0DQDJHPHQW $UFKLWHFWXUH�

>QYTRc AT`dTbc 1a^ZTa

0__[XRPcX^] >QYTRcb 2>A10UPRX[XcXTb

2>A10bTaeXRTb

$EELOGXQJ �� 'LH 20* 2EMHFW 0DQDJHPHQW $UFKLWHFWXUH

����� 2EMHFW 5HTXHVW %URNHU

:LH VFKRQ LQ $EELOGXQJ � HUVLFKWOLFK� VSLHOW GHU 2EMHFW 5HTXHVW %URNHU �25%� GLH ]HQWUDOH 5ROOH
LQ GHU 20$� ,P 2EMHNWPRGHOO GHU 20* ELOGHQ HLQ VRJHQDQQWHU 5HTXHVW XQG VHLQ ]XJHK|ULJHV
5HVXOWDW GDV ]HQWUDOH .RPPXQLNDWLRQVLQVWUXPHQW ]ZLVFKHQ 2EMHNWHQ� 'HU 2EMHFW 5HTXHVW %UR�
NHU VWHOOW 0HFKDQLVPHQ ]XU 9HUI�JXQJ� GLH HLQH 2EMHNWLQWHUDNWLRQ GHUJHVWDOW YRUQHKPHQ� GD�
2EMHNWDXIUXIH WUDQVSDUHQW I�U GHQ $XIUXIHU GXUFK GDV 1HW] JHVFKOHXVW ZHUGHQ� )�U GHQ $XIUX�
IHU LVW HV QLFKW HUNHQQEDU� ZHOFKH 0DVFKLQH LP 1HW] VHLQH $QIUDJH EHDUEHLWHW� JHVFKZHLJH GHQQ
PX� HU DXI VSH]LHOOH (LJHQDUWHQ �]�%� ,PSOHPHQWLHUXQJ� 3URJUDPPLHUVSUDFKH� 5�FNVLFKW QHK�
PHQ�
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����� &25%$VHUYLFHV

&25%$VHUYLFHV ELHWHQ %DVLVIXQNWLRQHQ ]XU 9HUZDOWXQJ YRQ 2EMHNWHQ LP 1HW]ZHUN DQ� ,QVEH�
VRQGHUH IDOOHQ KLHUXQWHU DOOH )XQNWLRQHQ ]XU (U]HXJXQJ XQG 9HUZDOWXQJ YRQ .ODVVHQ XQG ,Q�
VWDQ]HQ VRZLH GLH 0|JOLFKNHLW� EHL %HGDUI SHUVLVWHQWH 2EMHNWH ]X HU]HXJHQ� ,P 9HUJOHLFK ]X GHQ
&25%$IDFLOLWLHV VLQG GLH &25%$VHUYLFHV DOVR HKHU V\VWHPRULHQWLHUW�

&25%$VHUYLFHV VWHOOHQ 'LHQVWH EHUHLW� GLH� JlEH HV NHLQH &25%$VHUYLFHV� ZRKO YRQ MHGHU $Q�
ZHQGXQJ� GLH �EHU GHQ 25% NRPPXQL]LHUHQ ZLOO� JHWUHQQW LPSOHPHQWLHUW ZHUGHQ P��WHQ� 'LH
20* KDW GDEHL IHVWJHOHJW� ZHOFKH 6HUYLFHV LQ HLQHP &25%$�NRQIRUPHQ 25% YRUKDQGHQ VHLQ
P�VVHQ� *HQDXHUH ,QIRUPDWLRQHQ ]X &25%$VHUYLFHV ILQGHQ VLFK LQ .DSLWHO ����

����� &25%$IDFLOLWLHV

&RPPRQ )DFLOLWLHV ELHWHQ DOO GLH )XQNWLRQHQ� GLH JHQHUHOOHQ &KDUDNWHU KDEHQ XQG YRQ HLQHU
9LHO]DKO YRQ XQWHUVFKLHGOLFKHQ $SSOLNDWLRQHQ JHQXW]W ZHUGHQ� ,Q GLHVHP 6LQQ KDEHQ VLH GHQ
&KDUDNWHU HLQHU DOOJHPHLQ EHQXW]EDUHQ .ODVVHQELEOLRWKHN� VLQG LP 9HUJOHLFK ]X GHQ &25%$�
VHUYLFHV HKHU HQGEHQXW]HURULHQWLHUW�

%HLVSLHOH KLHUI�U VLQG HWZD +LOIVIXQNWLRQHQ� GLH YRQ PHKUHUHQ YHUVFKLHGHQHQ $QZHQGXQJHQ
JHQXW]W ZHUGHQ� .DSLWHO ��� HQWKlOW JHQDXHUH ,QIRUPDWLRQHQ ]X GHQ &25%$IDFLOLWLHV�

����� $SSOLFDWLRQ 2EMHFWV

$SSOLFDWLRQ 2EMHFWV VLQG DOO GLH XQ]lKOLJHQ $QZHQGXQJHQ� GLH EDVLHUHQG DXI GHU 20$ 'LHQVWH
DQELHWHQ E]Z� VROFKH GHV EHVFKULHEHQHQ 6\VWHPV QXW]HQ�

=X GHQ $QZHQGXQJHQ� GLH YRUDXVVLFKWOLFK DP VFKQHOOVWHQ GLH 5HLFKKDOWLJNHLW GHU KLHU EHVFKULH�
EHQHQ $UFKLWHNWXU QXW]HQ ZHUGHQ� ]lKOHQ &$'�$QZHQGXQJHQ� &$6(�6\VWHPH XQG 1HW]ZHUN�
0DQDJHPHQW�$QZHQGXQJHQ�

��� &RPPRQ 2EMHFW 5HTXHVW %URNHU $UFKLWHFWXUH �&25%$�

����� 'LH 'LHQVWH GHV 25%

(LQ 25%� GHU GLH &25%$�6SH]LILNDWLRQHQ HUI�OOW� VROOWH IROJHQGH 'LHQVWH ]XU 9HUI�JXQJ VWHOOHQ�

• 1DPH 6HUYLFH

JHVWDWWHW HV� 2EMHNWH LP 1HW]ZHUN HLQGHXWLJ ]X EHQHQQHQ� G�K� GHU 1DPH 6HUYLFH ORNDOL�
VLHUW �EHU GLH %H]HLFKQXQJ HLQ =LHOREMHNW LP 1HW]�

• 5HTXHVW 'LVSDWFK 6HUYLFH

VWHOOW I�U MHGHQ 5HTXHVW IHVW� ZHOFKH 0HWKRGH�Q� LQ ZHOFKHP 2EMHNW DXI]XUXIHQ LVW�VLQG�

• 3DUDPHWHU (QFRGLQJ

WUDQVIHULHUW $XIUXI� E]Z� 5�FNJDEHSDUDPHWHU DXV HLQHU PDVFKLQHQVSH]LILVFKHQ 'DUVWHO�
OXQJ LQ HLQH 1HW]ZHUNGDUVWHOOXQJ E]Z� XPJHNHKUW�

• 'HOLYHU\ 6HUYLFHV

JHZlKUOHLVWHW HLQH NRUUHNWH =XVWHOOXQJ YRQ 5HTXHVWV E]Z� (UJHEQLVVHQ XQWHU 9HUZHQGXQJ
YRQ 7UDQVSRUWSURWRNROOHQ ZLH 7&3�,3� 'HV ZHLWHUHQ ZLUG KLHU HLQH 6\QFKURQLVDWLRQ SDUDO�
OHO JHVWHOOWHU $QIUDJHQ GXUFKJHI�KUW�
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• 6\QFKURQL]DWLRQ

JHZlKUOHLVWHW� GD� HLQ 'LHQVWHUEULQJHU GHP $QIUDJHU LQ ]HLWOLFK XQG LQKDOWOLFK JHHLJQHWHQ
$UW XQG :HLVH DQWZRUWHW �]�%� V\QFKURQ � DV\QFKURQ�

• $FWLYDWLRQ

OHW]WOLFK GHU $XIUXI HLQHU 0HWKRGH� GDU�EHU KLQDXV 9HUZDOWXQJVIXQNWLRQ EHL SHUVLVWHQWHQ
2EMHNWHQ� EHL GHQHQ YRU $XIUXI HLQHU 0HWKRGH ]XQlFKVW GHU DNWXHOOH 6WDWXV HUPLWWHOW XQG
QDFK GHP $XIUXI JHVLFKHUW ZHUGHQ PX�� ]�%� EHL 2EMHNWHQ GHUHQ ,QIRUPDWLRQHQ DX�HUKDOE
LQ µ)UHPGVSHLFKHUQ§ JHKDOWHQ ZHUGHQ �]�%� LQ 'DWHLHQ RGHU 'DWHQEDQNHQ�

• ([FHSWLRQ +DQGOLQJ

)XQNWLRQHQ ]XU %HKDQGOXQJ YRQ µ$XVQDKPHVLWXDWLRQHQ§� ]�%� 5HVVRXUFHQQHXVWDUW RGHU
5HVVRXUFHQVLFKHUXQJ� ZHQQ EHL $XVI�KUXQJ HLQHV 2EMHNWHV HLQH 5HVVRXUFH DXVIlOOW�

• 6HFXULW\ 6HUYLFHV

JHZlKUOHLVWHQ HLQH HLQGHXWLJH JHJHQVHLWLJH ,GHQWLILNDWLRQ XQG $XWKHQWLIL]LHUXQJ YRQ
.RPPXQLNDWLRQVSDUWQHUQ�

����� 'HU $XIEDX GHV 2EMHFW 5HTXHVW %URNHU LQ &25%$

2[XT]c >QYTRc 8\_[T\T]cPcX^]

3h]P\XR

8]e^ZT

83;

BcdQb

>A1

8]cTaUPRT

83;

BZT[Tc^]

>QYTRc

0SP_cTa

>A1 2^aT

8\_[T\T]cPcX^]

AT_^bXc^ah

BRW]XccbcT[[T XST]cXbRW U�a P[[T >A1

8\_[T\T]cXTad]VT]

\TWaTaT >QYTZcPSP_cTa \�V[XRW

TXVT]T BRW]XccbcT[[T U�a YTSTb [P]VdPVT

\P__X]V �>QYTZcch_� 8\_[T\T]c��B_aPRWT�

BRW]XccbcT[[T PQWx]VXV e^\ YTfTX[XVT] >A1

8]cTaUPRT

AT_^bXc^ah

$EELOGXQJ �� 'LH $UFKLWHNWXU HLQHV 2EMHFW 5HTXHVW %URNHUV

'HU 25% NDQQ LQ IROJHQGH %HVWDQGWHLOH DXIJHJOLHGHUW ZHUGHQ�

• 25% &RUH
• ,'/ 6WXE ,QWHUIDFH
• '\QDPLF ,QYRFDWLRQ ,QWHUIDFH
• 25% ,QWHUIDFH
• ,'/ 6NHOHWRQ
• 2EMHFW $GDSWHU

2.3.2.1 ORB Core

'LHV LVW GHU .HUQ GHV 25%� +LHU ILQGHW GLH .RPPXQLNDWLRQ VWDWW� G�K� ]XP %HLVSLHO GLH :HLWHUOHL�
WXQJ GHU 5HTXHVWV ]XP =LHOREMHNW� GLH hEHUJDEH GHU 3DUDPHWHU XVZ� ,P :HVHQWOLFKHQ VLQG GLHV
DOVR GLH LQ .DSLWHO ����� �'LH 'LHQVWH GHV 25%� EHVFKULHEHQHQ 'LHQVWH�
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2.3.2.2 IDL Stub Interface

%HVWLPPWH $SSOLNDWLRQHQ HUIRUGHUQ� GD� YRQ MHGHP YHUZHQGHWHQ 2EMHNWW\S HLQH 6FKQLWWVWHOOH�
JHQDQQW ,'/ VWXE� ZlKUHQG GHU hEHUVHW]XQJVSKDVH LQ GLH $SSOLNDWLRQ HLQJHEUDFKW ZLUG� 'LH
VWXEV I�KUHQ $XIUXIH DQ GHQ 25% DXV� LQGHP VLH 6FKQLWWVWHOOHQ YHUZHQGHQ� GLH SULYDW �XQG JJI�
RSWLPLHUW� I�U GHQ MHZHLOV YHUZHQGHWHQ 25% FRUH VLQG�

2.3.2.3 Dynamic Invocation Interface

'LH ZHVHQWOLFKH 1HXHUXQJ LP 25%�.RQ]HSW VWHOOW GLH G\QDPLVFKH $XIUXIVFKQLWWVWHOOH GDU� (LQ
&OLHQW KDW KLHUPLW GLH 0|JOLFKNHLW� DXV HLQHP ,QWHUIDFH 5HSRVLWRU\ ]XU /DXI]HLW GLH 6FKQLWWVWHO�
OHQEHVFKUHLEXQJ HLQHV 2EMHNWHV ]X HUIUDJHQ� %DVLHUHQG DXI GHP (UJHEQLV GLHVHU $EIUDJH NDQQ HU
HLQHQ $XIUXI HLQHU 0HWKRGH GLHVHV 2EMHNWHV HU]HXJHQ� (LQH VWDWLVFKH (U]HXJXQJ YRQ REMHNWVSH�
]LILVFKHQ $XIUXIU�PSIHQ LVW QLFKW PHKU HUIRUGHUOLFK� QLFKW HLQPDO GDV :LVVHQ� ZR VLFK HLQ 2EMHNW
EHILQGHW�

'DV DXIJHUXIHQH 2EMHNW NDQQ QLFKW PHKU HUNHQQHQ� DXI ZHOFKH $UW ��EHU ,'/ 6WXEV RGHU �EHU
GDV '\QDPLF ,QYRNH ,QWHUIDFH� GHU 5HTXHVW JHPDFKW ZXUGH�

2.3.2.4 ORB Interface

'DV 25% ,QWHUIDFH LVW GLH 6FKQLWWVWHOOH� GLH GLUHNW DXI GHQ 25% DXIVHW]W XQG I�U DOOH 25%V JOHLFK
LVW XQG XQDEKlQJLJ LVW YRQ GHU MHZHLOLJHQ 2EMHNWVFKQLWWVWHOOH RGHU GHP MHZHLOLJHQ 2EMHNWDGDSWHU�
'D GHU JU|�WH 7HLO GHU 25%�)XQNWLRQDOLWlW YRQ 2EMHNWDGDSWHU� 6WXEV� 6NHOHWRQ RGHU G\QDPL�
VFKHQ $XIUXIHQ EHUHLWJHVWHOOW ZLUG� EOHLEHQ QXU ZHQLJH 2SHUDWLRQHQ� GLH I�U DOOH 2EMHNWH JOHLFK
VLQG� 'LHVH 2SHUDWLRQHQ VLQG JOHLFKHUPD�HQ I�U &OLHQWV XQG 2EMHNWLPSOHPHQWLHUXQJHQ Q�W]OLFK�
%HLVSLHOH I�U VROFKH 2SHUDWLRQHQ VLQG HWZD 2SHUDWLRQHQ ]X 7\SXPZDQGOXQJHQ�

2.3.2.5 IDL Skeleton

,'/ 6NHOHWRQV �RGHU ,PSOHPHQWDWLRQ 6NHOHWRQV� VWHOOHQ GLH 9HUELQGXQJ KHU ]ZLVFKHQ 2EMHNW�
DGDSWHU XQG GHQ 2EMHNWLPSOHPHQWLHUXQJHQ� )�U MHGHV ODQJXDJH PDSSLQJ XQG JJI� I�U YHUVFKLHGH
2EMHNWDGDSWHU H[LVWLHUHQ VROFKH 6FKQLWWVWHOOHQ ]ZLVFKHQ 2EMHNWUHIHUHQ] XQG 2EMHNWLPSOHPHQWLH�
UXQJ� hEHU GLHVH ,'/ 6NHOHWRQV UXIW GHU 2EMHNWDGDSWHU 0HWKRGHQ GHU 2EMHNWLPSOHPHQWLHUXQJHQ
DXI�

2.3.2.6 Object Adapter

(LQ 2EMHNWDGDSWHU LVW GLH ZLFKWLJVWH 0|JOLFKNHLW I�U HLQH 2EMHNWLPSOHPHQWLHUXQJ� 'LHQVWH GHV
25% LQ $QVSUXFK ]X QHKPHQ� (LQ 2EMHNWDGDSWHU H[SRUWLHUW HLQH |IIHQWOLFKH 6FKQLWWVWHOOH ]X GHU
2EMHNWLPSOHPHQWLHUXQJ XQG HLQH SULYDWH 6FKQLWWVWHOOH ]XP 6NHOHWRQ� 2EMHNWDGDSWHU VLQG DXI
HLQHU SULYDWHQ 25%�DEKlQJLJHQ 6FKQLWWVWHOOH DXIJHEDXW�

>A1 2^aT

1PbXR >QYTRc 0SP_cTa

>QYTRc 8\_[T\T]cPcX^]

 � 0ZcXeXTad]V

!� ATVXbcaXTad]V!� ATVXbcaXTad]V

"� >QYTZcPZcXeXTad]V

#� <TcW^ST]PdUadU

$� 1>0�BTaeXRT <TcW^ST]

Ad\_U

�BZT[Tc^]�

$EELOGXQJ �� )XQNWLRQVSULQ]LS GHV %DVLF 2EMHFW $GDSWHU
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2EMHNWDGDSWHU VWHOOHQ IROJHQGH )XQNWLRQHQ ]XU 9HUI�JXQJ�

• *HQHULHUXQJ XQG ,QWHUSUHWDWLRQ YRQ 2EMHNWUHIHUHQ]HQ�

• 0HWKRGHQDXIUXI
• 6LFKHUVWHOOXQJ GHU 6LFKHUKHLW YRQ ,QWHUDNWLRQHQ
• $NWLYLHUXQJ XQG 'HDNWLYLHUXQJ YRQ 2EMHNWHQ XQG ,PSOHPHQWLHUXQJHQ
• =XRUGQXQJ YRQ 2EMHNWUHIHUHQ]HQ ]X HQWVSUHFKHQGHQ 2EMHNWLPSOHPHQWLHUXQJHQ
• 5HJLVWULHUXQJ GHU ,PSOHPHQWLHUXQJHQ

����� 2EMHNWH

'LH ,PSOHPHQWLHUXQJ YRQ &25%$�2EMHNWHQ HUIROJW GXUFK 3UR]HVVH� VRJHQDQQWH 6HUYHU� 'DI�U
H[LVWLHUHQ PHKUHUH ,PSOHPHQWLHUXQJVYDULDQWHQ�

• 6KDUHG 6HUYHU

%HLP VKDUHG�VHUYHU�9HUIDKUHQ ZLUG LP 6HUYHU HLQ HLQ]LJHU 3UR]H� JHVWDUWHW� LQ GHP PHK�
UHUH 6HUYHUREMHNWH H[LVWLHUHQ N|QQHQ� 'HU 2EMHNWDGDSWHU NDQQ DOOHUGLQJV QXU HLQHQ $XIUXI
GHV 6HUYHUV ZHLWHUOHLWHQ� ZHLWHUH $XIUXIH P�VVHQ ZDUWHQ�

• 8QVKDUHG 6HUYHU

,P *HJHQVDW] ]XP VKDUHG VHUYHU� ZLUG KLHU I�U MHGHV 2EMHNW YRP 2EMHNWDGDSWHU HLQ 3UR]H�
JHVWDUWHW� VREDOG HLQH $QIUDJH DQ HLQ 2EMHNW JHVWHOOW ZLUG� I�U GDV QRFK NHLQ 3UR]H� H[L�
VWLHUW� $XFK QDFKGHP GHU YRP &OLHQW JHZ�QVFKWH 'LHQVW HUEUDFKW ZXUGH� EOHLEW HLQ 3UR]H�
DNWLY �HV VHL GHQQ� HU ZLUG YRP 2EMHNWDGDSWHU H[SOL]LW GHDNWLYLHUW��

• 6HUYHU SHU PHWKRG

+LHU ZLUG LPPHU GDQQ HLQ QHXHU 3UR]H� I�U HLQ 2EMHNW JHVWDUWHW� ZHQQ HLQH HQWVSUHFKHQGH
$QIUDJH HUIROJW� 'HU 3UR]H� LVW QXU I�U GLH 'DXHU GHU 2EMHNWDXVI�KUXQJ DNWLY�

• 3HUVLVWHQW 6HUYHU

%HLP SHUVLVWHQW VHUYHU OLHJW HV QLFKW LP $XIJDEHQEHUHLFK GHV 2EMHNWDGDSWHUV� 3UR]HVVH I�U
2EMHNWH ]X DNWLYLHUHQ RGHU ]X GHDNWLYLHUHQ� =ZLVFKHQ 2EMHNWDGDSWHU XQG 6HUYHUSUR]HVVH
LVW HLQ 6FKHGXOHU JHVFKDOWHW� GHU GLH 3UR]H�YHUZDOWXQJ �EHUQLPPW� 'HU 2EMHNWDGDSWHU
NRPPXQL]LHUW QXU PLW GHP 6FKHGXOHU�

2EMHNWLPSOHPHQWLHUXQJHQ N|QQHQ PLW YHUVFKLHGHQHQ 25%V HLQJHVHW]W ZHUGHQ� 9RUDXVVHW]XQJ
LVW� GD� GHU MHZHLOLJH 25% GDV VRJ� ODQJXDJH PDSSLQJ ]XU ,PSOHPHQWLHUXQJVVSUDFKH GHV 2EMHN�
WHV XQWHUVW�W]W�

0LW +LOIH GHU ,'/ ZHUGHQ 2EMHNWW\SHQ IHVWJHOHJW� 'LHV JHVFKLHKW GXUFK $QJDEH GHU 2EMHNW�
VFKQLWWVWHOOH� 'LHVH 2EMHNWVFKQLWWVWHOOH EHVWHKW DXV HLQHU 0HQJH YRQ EHQDQQWHQ 2SHUDWLRQHQ PLW
GHUHQ (LQ� XQG $XVJDEHSDUDPHWHUQ�

��� &25%$VHUYLFHV

'LH 2SHUDWLRQHQ� GLH YRQ &25%$VHUYLFHV ]XU 9HUI�JXQJ JHVWHOOW ZHUGHQ N|QQHQ� XPIDVVHQ�

• &ODVV 0DQDJHPHQW �.ODVVHQPDQDJHPHQW�
'LH 0|JOLFKNHLW� .ODVVHQGHILQLWLRQHQ� .ODVVHQVFKQLWWVWHOOHQ XQG %H]LHKXQJHQ ]ZLVFKHQ
.ODVVHQGHILQLWLRQHQ ]X HU]HXJHQ� lQGHUQ� O|VFKHQ� NRSLHUHQ� YHUWHLOHQ� EHVFKUHLEHQ XQG ]X
NRQWUROOLHUHQ�

• ,QVWDQFH 0DQDJHPHQW �,QVWDQ]HQPDQDJHPHQW�
'LH 0|JOLFKNHLW� 2EMHNWH XQG 2EMHNWEH]LHKXQJHQ ]X HU]HXJHQ� YHUlQGHUQ� O|VFKHQ� NRSLH�
UHQ� YHUVFKLHEHQ� DXIUXIHQ XQG ]X NRQWUROOLHUHQ�

� 8QWHU HLQHU 2EMHNWUHIHUHQ] NDQQ PDQ GLH ,QIRUPDWLRQHQ YHUVWHKHQ� GLH EHQ|WLJW ZHUGHQ� XP LQQHUKDOE GHV 25% HLQ

2EMHNW ]X EHVWLPPHQ
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• 6WRUDJH �6SHLFKHUXQJ�
(LQ 'LHQVW I�U GLH SHUPDQHQWH RGHU WHPSRUlUH 6SHLFKHUXQJ YRQ JUR�HQ RGHU NOHLQHQ 2E�
MHNWHQ HLQVFKOLH�OLFK LKUHV =XVWDQGHV XQG LKUHU 0HWKRGHQ�

• ,QWHJULW\ �,QWHJULWlW�
'LH 0|JOLFKNHLW� .RQVLVWHQ] XQG ,QWHJULWlW YRQ 2EMHNW]XVWlQGHQ VRZRKO LQQHUKDOE HLQ]HO�
QHU 2EMHNWH �]�%� GXUFK ORFNV� DOV DXFK ]ZLVFKHQ 2EMHNWHQ �]�%� GXFK 7UDQVDNWLRQHQ��

• 6HFXULW\ �6LFKHUKHLW�
'LH 0|JOLFKNHLW =XJULIIVEHVFKUlQNXQJHQ LQ HLQHP DQJHPHVVHQHP 0D� DQ *UDQXODULWlW
DXI 2EMHNWH XQG LKUH .RPSRQHQWHQ HLQ]XULFKWHQ �G�K� ]X GHILQLHUHQ XQG ]X HU]ZLQJHQ��

• 4XHU\ �$EIUDJHQ�
'LH 0|JOLFKNHLW� 2EMHNWH RGHU .ODVVHQ GXUFK $QJDEH LKUHU (LJHQVFKDIWHQ DXV LPSOL]LW RGHU
H[SOL]LW EHVWLPPWHQ 0HQJHQ DXV]XZlKOHQ�

• 9HUVLRQV �9HUVLRQVPDQDJHPHQW�
'LH 0|JOLFKNHLW� 2EMHNWYHUVLRQHQ ]X VSHLFKHUQ� DE]XVWLPPHQ XQG ]X PDQDJHQ�

2EHQ JHQDQQWH &25%$VHUYLFHV P�VVHQ MHGHP 20*�NRQIRUPHQ 3URGXNW HQWKDOWHQ VHLQ� 'LHV LVW
EHL &25%$IDFLOLWLHV �V�X�� QLFKW GHU )DOO�

��� &25%$IDFLOLWLHV

9HUJOLFKHQ PLW GHQ &25%$VHUYLFHV YHUVWHKW PDQ XQWHU &25%$IDFLOLWLHV K|KHUZHUWLJH 'LHQVWH�
'LHVH VLQG I�U HLQ 20*�NRQIRUPHV 3URGXNW DXFK QLFKW IHVW YRUJHVFKULHEHQ �ZLH GLH &25%$VHU�
YLFHV� VRQGHUQ RSWLRQDO� &25%$IDFLOLWLHV KDEHQ GHQ &KDUDNWHU HLQHU DOOJHPHLQ EHQXW]EDUHQ
.ODVVHQELEOLRWKHN� 6R N|QQHQ VLFK GLH YHUVFKLHGHQVWHQ $QZHQGXQJHQ GHU DQJHERWHQHQ 'LHQVWH
EHGLHQHQ� 'XUFK GHQ REMHNWRULHQWLHUWHQ $QVDW] LVW HV ]XGHP P|JOLFK� GXUFK 6XENODVVHQELOGXQJ
�XQG GHU GDPLW HLQKHUJHKHQGHQ 6SH]LDOLVLHUXQJ� VFKQHOO ]X LQGLYLGXHOOHQ $QZHQGXQJVO|VXQJHQ
]X NRPPHQ�

0__[XRPcX^] >QYTRc

>QYTRc AT`dTbc 1a^ZTa

3^\PX] 8]cTaUPRTb

2>A10bTaeXRTb

2>A10UPRX[XcXTb

$EELOGXQJ �� (LQRUGQXQJ GHU &25%$IDFLOLWLHV LQ GLH 20$

)ROJHQGH /LVWH HQWKlOW HLQH �NHLQHVIDOOV YROOVWlQGLJH� $XIVWHOOXQJ YRQ 'LHQVWHQ� GLH DOV &25%$�
IDFLOLWLHV LQ )UDJH NRPPHQ�

• ZLHGHUYHUZHQGEDUH %HQXW]HUVFKQLWWVWHOOHQ �]�%� I�U 7H[WHGLWRUHQ�
• 'UXFNGLHQVWH �]�%� 'UXFNVSRROHU�
• (�0DLO�'LHQVWH
• +LOIHIXQNWLRQHQ
• $JHQWIXQNWLRQHQ �]�%� I�U 6\VWHPPDQDJHPHQWDJHQWHQ�
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��� $SSOLFDWLRQ 2EMHFWV

,P *HJHQVDW] ]X &25%$IDFLOLWLHV �VLHKH XQWHQ� VLQG $SSOLFDWLRQ 2EMHFWV �$2� QLFKW YRQ GHU
20* VWDQGDUGLVLHUW� $2V VWHOOHQ HLQH DXI HLQH VSH]LHOOHQ $QZHQGXQJVIDOO ]XJHVFKQLWWHQH )XQN�
WLRQDOLWlW EHUHLW� VLQG DOVR QLFKW YRQ HLQHP µ$OOJHPHLQQXW]HQ§ ZLH GLH &25%$IDFLOLWLHV�

=X 3URJUDPPHQ� GLH P|JOLFKHUZHLVH LQ GLH $2�.ODVVLILNDWLRQ IDOOHQ JHK|UHQ XQWHU DQGHUHP�

• %�URDQZHQGXQJHQ� 7H[WYHUDUEHLWXQJ� 7DEHOOHQNDONXODWLRQHQ� (PDLO HWF�
• &$'�$QZHQGXQJHQ
• &$6(�7RROV
• 1HW]� XQG 6\VWHPPDQDJHPHQWDQZHQGXQJHQ HWF�

��� 620�'620

����� 620 DOV µ2EMHNWPDQDJHU§

0LW GHP 6\VWHP 2EMHFW 0RGHO �620� YRQ ,%0 VWHKW HLQH &25%$ ����NRQIRUPH� YRQ 3URJUDP�
PLHUVSUDFKHQ XQDEKlQJLJH� 8PJHEXQJ ]XU 9HUI�JXQJ� PLW GHU HV P|JOLFK LVW� .ODVVHQELEOLRWKH�
NHQ ]X HQWZLFNHOQ XQG EHUHLW]XVWHOOHQ� 620 LVW DOVR NHLQH 3URJUDPPLHUVSUDFKH� VRQGHUQ HKHU
HLQH $UW µ2EMHNWPDQDJHU§� 'DV 6\VWHP EHVWHKW DXV PHKUHUHQ .RPSRQHQWHQ�

• &25%$�NRQIRUPHU ,'/�&RPSLOHU

PLW GLHVHP &RPSLOHU LVW HV P|JOLFK� .ODVVHQ LQ ,'/ ]X GHNODULHUHQ� XQG LQ MHGHU JH�
Z�QVFKWHQ 3URJUDPPLHUVSUDFKH ]X LPSOHPHQWLHUHQ� 'HU &RPSLOHU HU]HXJW GDEHL DXV GHQ
,'/�6FKQLWWVWHOOHQEHVFKUHLEXQJHQ GHU |IIHQWOLFKHQ .ODVVHQVFKQLWWVWHOOHQ &OLHQW ,'/ 6WXEV�
6HUYHU ,QWHUIDFH 6WXEV� ,PSOHPHQWLHUXQJVGDWHLHQ� GLH µ&RGHJHU�VWH§ HQWKDOWHQ� GLH PLW
GHP HLJHQWOLFKHQ ,PSOHPHQWLHUXQJVFRGH DXIJHI�OOW ZHUGHQ N|QQHQ VRZLH ,PSRUWGDWHLHQ
I�U GDV ,QWHUIDFH 5HSRVLWRU\ �V�X��

• ,QWHUIDFH 5HSRVLWRU\

ZLH LQ MHGHP &25%$�6\VWHP ZHUGHQ KLHU GLH 6FKQLWWVWHOOHQ GHU LP 6\VWHP YHUI�JEDUHQ
2EMHNWH JHVSHLFKHUW�

• 6\VWHP ]XU =XVWHOOXQJ YRQ 0HWKRGHQDXIUXIHQ

=X GHQ $XIJDEHQ GLHVHV 6\VWHPV JHK|UW HV� GDV 2EMHNW ]X ORNDOLVLHUHQ� ]X GHP GLH DXIJHUX�
IHQH 0HWKRGH JHK|UW �GDEHL P�VVHQ 22�.RQ]HSWH ZLH 3RO\PRUSKLVPXV XQG 9HUHUEXQJ EH�
U�FNVLFKWLJW ZHUGHQ�� GHQ $XIUXI ZHLWHU]XOHLWHQ XQG GDQQ GLH (UJHEQLVVH DQ GHQ $XIUXIHU
]XU�FN]XOLHIHUQ�

����� 'DV 620�.ODVVHQNRQ]HSW

'DV 620 /DXI]HLWV\VWHP EHVWHKW DXV GUHL +DXSWNODVVHQ VRZLH HLQHP .ODVVHQPDQDJHU� GHU
.ODVVHQ OlGW XQG UHJLVWULHUW� 'LH GUHL +DXSWNODVVHQ VLQG

• 6202EMHFW

9RQ GLHVHU .ODVVH VWDPPHQ DOOH 620�2EMHNWH DE�

• 620&ODVV

'LHVH .ODVVH VWHOOW DOO GLH 0HWKRGHQ EHUHLW� GLH EHQ|WLJW ZHUGHQ� XP QHXH 2EMHNWLQVWDQ]HQ
]X HU]HXJHQ� 6LH LVW GLH +DXSWNODVVH� YRQ GHU DOOH 0HWDNODVVHQ �V�X�� DEJHOHLWHW ZHUGHQ�
0HWDNODVVHQ VLQG GDEHL VSH]LHOOH .ODVVHQ� GLH GLH 2EMHNWH �DOVR ,QVWDQ]HQ� HLQHU ]XJHK|UL�

� µ9RQ 3URJUDPPLHUVSUDFKHQ XQDEKlQJLJ§ VROO KLHU KHL�HQ� GD� 2EMHNWH� GLH LQ HLQHU EHVWLPPWHQ 3URJUDPPLHUVSUDFKH

HQWZLFNHOW VLQG� YRQ 2EMHNWHQ RGHU $QZHQGXQJHQ DXIJHUXIHQ ZHUGHQ N|QQHQ� GLH LQ HLQHU EHOLHELJHQ DQGHUHQ 3URJUDP�

PLHUVSUDFKH JHVFKULHEHQ VLQG�
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JHQ µQRUPDOHQ§ .ODVVH YHUZDOWHQ� =X GHQ )XQNWLRQHQ HLQHU 0HWDNODVVH JHK|UHQ QHEHQ ,Q�
VWDQ]LLHUXQJ �(U]HXJXQJ HLQHV 2EMHNWV� GHU .ODVVH DOOH 2SHUDWLRQHQ� GLH DOOH 2EMHNWH GHU
.ODVVH EHWUHIIHQ �]�%� $XIOLVWXQJ GHU 2EMHNWH��

• 620&ODVV0JU

9RQ GLHVHU .ODVVH ZLUG ]XP 6\VWHPVWDUW QXU GDV 2EMHNW 620&ODVV0JU2EMHFW LQVWDQWLLHUW�
'LHVHV 2EMHNW KDW GLH $XIJDEH� DOOH LP 6\VWHP YHUI�JEDUHQ .ODVVHQ ]X UHJLVWULHUHQ�

:LFKWLJ EHLP 620�.ODVVHQNRQ]HSW LVW GLH 7DWVDFKH� GD� .ODVVHQ ZLH 2EMHNWH EHKDQGHOW ZHUGHQ�
VREDOG VLH ]X /DXI]HLW �QDFK HUVWHP $XIUXI HLQHU 0HWKRGH� YRP .ODVVHQPDQDJHU JHODGHQ ZXU�
GHQ� G�K� YRQ HLQHU .ODVVHQGHILQLWLRQ �ZHOFKH ]XU hEHUVHW]XQJV]HLW HU]HXJW ZLUG� ZLUG ]XU /DXI�
]HLW HLQ 620 .ODVVHQREMHNW LQVWDQWLLHUW�

'DV .RQ]HSW ZLUG LQ $EELOGXQJ � YHUDQVFKDXOLFKW� 2EHQ VLQG GLH +DXSWNODVVHQ 6202EMHFW XQG
620&ODVV ]X VHKHQ� 9RQ 620&ODVV ZLUG ]XQlFKVW GLH 0HWDNODVVH µ)DKU]HXJIDEULN§ DEJHOHLWHW�
$QVFKDXOLFK IRUPXOLHUW� µ'LH .ODVVH )DKU]HXJIDEULN HQWKlOW ,QIRUPDWLRQHQ GDU�EHU� ZLH 2EMHNWH
GHU .ODVVH ©)DKU]HXJª JHQHULHUW ZHUGHQ§ �GDKHU GLH 9HUELQGXQJOLQLH YRQ µ)DKU]HXJ§ ]XU 0HWDN�
ODVVH µ)DKU]HXJIDEULN§�� $QDORJ ZLUG GLH .ODVVH µ$XWRIDEULN§ YRQ GHU .ODVVH µ)DKU]HXJIDEULN§
DEJHOHLWHW� µ$XWRIDEULN§ YHUZDOWHW 2EMHNWH GHU .ODVVHQ µ$XWR§� µ5ROOV 5R\FH§ XQG µ.lIHU§�

B><2[PbbB><>QYTRc
<TcPZ[PbbT

5PWaiTdVUPQaXZ

0dc^UPQaXZ

5PWaiTdV
<TcPZ[PbbT

0dc^
<TcPZ[PbbT

A^[[b A^hRT :xUTa

:[PbbT]^QYTZcT

<TcPZ[PbbT]

>QYTZcX]bcP]iT]

<TcPZ[PbbT

<TcPZ[PbbT

0Q[TXcd]V

0Q[TXcd]V

0Q[TXcd]V

0Q[TXcd]V

$EELOGXQJ �� 620 .ODVVHQ� 0HWDNODVVHQ XQG 2EMHNWH

����� 'LVWULEXWHG 620 �'620�

'DV ELVKHU EHVFKULHEHQH 620 UHJHOW GLH ,QWHUDNWLRQ YRQ 2EMHNWHQ� GLH LQ HLQHP JHPHLQVDPHQ
3UR]HVV H[LVWLHUHQ� 620 VWHOOW DOVR HLQHQ LPSOHPHQWLHUXQJVXQDEKlQJLJHQ 5DKPHQ I�U 2EMHNWH
]XU 9HUI�JXQJ�

'LVWULEXWHG 620 �'620� HUZHLWHUW GLHVHV .RQ]HSW QXQ XP 8QDEKlQJLJNHLW YRP 2UW� DQ GHP
VLFK 2EMHNWDXIUXIHU XQG GDV DXIJHUXIHQH 2EMHNW EHILQGHQ� ,Q '620 LVW HV HJDO� RE VLFK $XIUXIHU
XQG $XIJHUXIHQHU LQ YHUVFKLHGHQHQ 3UR]HVVHQ �:RUNVWDWLRQ '620� RGHU JDU DXI YHUVFKLHGHQHQ
5HFKQHUQ �:RUNJURXS '620� LQ HLQHP 1HW] EHILQGHQ�
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��� *HQHUHOOH (QWZLFNOXQJ XQG %HUHLWVWHOOXQJ HLQHV &25%$�6HUYHUV

8]cTaUPRT

AT_^bXc^ah

g

4]cfXRZ[d]V STa 83;�

3TZ[PaPcX^]T]

83;�2^\_X[Ta

<TcW^ST]a�\_UT

�BZT[Tc^]b�

7X]idU�VT] STb

8\_[T\T]cXTad]VbR^STb

BTaeTa 83;

BcdQb

�BZT[Tc^]b�

2[XT]c 83;

BcdQb

>QYTRc

8\_[T\T]�

cPcX^]b

8\_[T\T]cPcX^]

AT_^bXc^ah

BTaeTa2[XT]c

2^\_X[Ta

>QYTZc

0SP_cTa

c

d

e

f

h

i

$EELOGXQJ �� (QWZLFNOXQJVVFKULWWH I�U &25%$ 'LHQVWH ¥ YRQ GHU ,'/�

%HVFKUHLEXQJ ]X GHQ ,QWHUIDFH�6WXEV

(V VLQG DOVR IROJHQGH 6FKULWWH ]X XQWHUQHKPHQ�

�� 'HNODUDWLRQ GHU 2EMHNWNODVVHQ PLW +LOIH GHU ,'/
2EMHNWW\SHQ� LKUH $WWULEXWH� GLH H[SRUWLHUWHQ 0HWKRGHQ VRZLH GHUHQ 0HWKRGHQSDUDPHWHU
P�VVHQ LQ ,'/ EHVFKULHEHQ ZHUGHQ� +LHU ZLUG NHLQ ,PSOHPHQWLHUXQJVFRGH SURJUDPPLHUW�

�� 9RUFRPSLOLHUHQ GHU ,'/�'DWHL
'HU ,'/�&RPSLOHU HU]HXJW DXV GHU ,'/�'DWHL W\SLVFKHUZHLVH &�6NHOHWRQV� GLH LP QlFKVWHQ
6FKULWW GDQQ PLW ,PSOHPHQWLHUXQJVFRGH DXIJHI�OOW ZHUGHQ� $QVWHOOH YRQ & LVW DOOHUGLQJV
MHGH 6SUDFKH GHQNEDU� I�U GLH HLQ VRJ� ODQJXDJH PDSSLQJ ]XU ,'/ H[LVWLHUW� 1HEHQ GHQ
6NHOHWRQV ZHUGHQ DXFK &OLHQW 6WXEV JHQHULHUW� GLH� LQ &OLHQWV HLQJHEXQGHQ� GLHVHQ GHQ
VWDWLVFKHQ $XIUXI GHU 6HUYHUREMHNWH HUP|JOLFKHQ

�� +LQ]XI�JHQ YRQ ,PSOHPHQWLHUXQJVFRGH
$Q GLHVHU 6WHOOH ZHUGHQ GLH 6HUYHUNODVVHQ LPSOHPHQWLHUW� G�K� HV ZLUG &RGH SURJUDPPLHUW�
GHU GLH GXUFK GLH ,'/�6FKQLWWVWHOOHQ EHVFKULHEHQH )XQNWLRQDOLWlW HUEULQJW�

�� hEHUVHW]HQ GHV &RGHV
(LQ &25%$�NRQIRUPHU &RPSLOHU VROOWH LQ GHU /DJH VHLQ� IROJHQGH GUHL 7\SHQ YRQ $XVJD�
EHGDWHLHQ ]X HU]HXJHQ� ��� ,PSRUWGDWHLHQ� GLH LQ GDV ,QWHUIDFH 5HSRVLWRU\ HLQJHEXQGHQ
ZHUGHQ N|QQHQ� ��� 6HUYHU 6WXEV� GLH HV GHP 2EMHNWDGDSWHU HUP|JOLFKHQ� GLH 6HUYHURE�
MHNWH DXI]XUXIHQ E]Z� GLH 2EMHNWH LP ,PSOHPHQWDWLRQ 5HSRVLWRU\ ]X UHJLVWULHUHQ� ��� GHQ
HLJHQWOLFKHQ 3URJUDPPFRGH I�U GLH 2EMHNWH�

�� (LQELQGHQ GHU .ODVVHQGHNODUDWLRQHQ LQ GDV ,QWHUIDFH 5HSRVLWRU\
,'/�'HNODUDWLRQHQ ZHUGHQ GHP ,QWHUIDFH 5HSRVLWRU\ KLQ]XJHI�JW� VR GD� VLFK $QZHQGXQ�
JHQ ]XU /DXI]HLW �EHU GLH 6FKQLWWVWHOOHQ GHU YHUI�JEDUHQ 2EMHNWH LQIRUPLHUHQ N|QQHQ�

�� ,QVWDQWLLHUHQ GHU 2EMHNWH DXI GHP 6HUYHU
%HYRU GLH 2EMHNWH µLKUH $UEHLW DXIQHKPHQ§ N|QQHQ� P�VVHQ VLH ]XHUVW YRP 2EMHNWDGDSWHU
LQVWDQWLLHUW ZHUGHQ� +LHUI�U JLEW HV PHKUHUH 6WUDWHJLHQ� VKDUHG VHUYHU� XQVKDUHG VHUYHU�
VHUYHU�SHU�PHWKRG� XQG SHUVLVWHQW VHUYHU �QlKHUHV KLHU]X VLHKH .DSLWHO �������

�� 5HJLVWULHUHQ GHU /DXI]HLWREMHNWH LP ,PSOHPHQWDWLRQ 5HSRVLWRU\
'HU 2EMHNWDGDSWHU VSHLFKHUW LP ,PSOHPHQWDWLRQ 5HSRVLWRU\ HLQH 2EMHNWUHIHUHQ] XQG GHQ
7\S HLQHV MHGHQ 2EMHNWHV� GDV HU LP 6HUYHU LQVWDQWLLHUW�
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� *HZLQQXQJ HLQHV JHHLJQHWHQ 2EMHNWPRGHOOV

��� .RQNUHWHV 9RUJHKHQ XQWHU 9HUZHQGXQJ GHU 207

����� 'LH 2EMHFW 0RGHOLQJ 7HFKQLTXH �207�

'LH 2EMHFW 0RGHOLQJ 7HFKQLTXH �207� QDFK 5XPEDXJK VLHKW IROJHQGH 6FKULWWH EHL GHU REMHNW�
RULHQWLHUWHQ (QWZLFNOXQJ HLQHV 6RIWZDUHV\VWHPV YRU�

�� $QDO\VH

,Q GHU $QDO\VHSKDVH VROOHQ .DQGLGDWHQ HUPLWWHOW ZHUGHQ� GLH VSlWHU LP 6\VWHP 2EMHNWH
ZHUGHQ� ,Q]ZLVFKHQ YRQ 5XPEDXJK LQ GLH HUZHLWHUWH 207 �µXQLILHG PHWKRG§� �EHUQRP�
PHQ LVW GDEHL GDV .RQ]HSW VRJHQDQQWHU µ8VH &DVHV§ �)DOOVWXGLHQ�� (LQH NXU]H %HVFKUHL�
EXQJ GHU $QDO\VHSKDVH GHV YRUOLHJHQGHQ 3URMHNWHV ILQGHW VLFK LQ .DSLWHO ����

�� 'HVLJQ

6FKULWWZHLVH (QWZLFNOXQJ GHU LPSOHPHQWLHUXQJVRULHQWLHUWHQ .RQ]HSWLRQ GHV 6RIWZDUHV\�
VWHPV DXV GHU SUREOHPRULHQWLHUWHQ 6WUXNWXU GHV 3UREOHPV� ,Q GHU 'HVLJQSKDVH ZLUG PLW
GUHL 0RGHOOHQ JHDUEHLWHW� GHP 2EMHNWPRGHOO �EHVFKUHLEW GLH VWDWLVFKH 6WUXNWXU YRQ 2EMHN�
WHQ�� GHP '\QDPLNPRGHOO �EHVFKUHLEW G\QDPLVFKH 9HUlQGHUXQJHQ GHV 6\VWHPV� XQG GHP
)XQNWLRQVPRGHOO �EHVFKUHLEW GLH 'DWHQlQGHUXQJHQ GHV 6\VWHPV�� 'LH 'HVLJQSKDVH GHU
YRUOLHJHQGHQ $UEHLW ZLUG LQ .DSLWHO � EHVFKULHEHQ

�� ,PSOHPHQWLHUXQJ

hEHUWUDJXQJ GHV 2EMHNWGHVLJQV LQ HLQH UHDOH 3URJUDPPLHUVSUDFKH� 'DWHQEDQN RGHU
+DUGZDUHLPSOHPHQWLHUXQJ�

����� :HUN]HXJH ]XU 8QWHUVW�W]XQJ GHU 0RGHOOLHUXQJ

'LH REMHNWRULHQWLHUWH 0RGHOOLHUXQJ GHU 0,% ZXUGH PLW GHP 6RIWZDUHSDNHW µ6RIWZDUH WKURXJK
3LFWXUHV§ GHU )LUPD ,QWHUDFWLYH 'HYHORSPHQW (QYLURQPHQWV GXUFKJHI�KUW� 'LH 207�9HUVLRQ YRQ
µ6RIWZDUH WKURXJK 3LFWXUHV§ LVW HLQ 0HKUEHQXW]HU�&$6(�7RRO� GDV GDV =HLFKQHQ GHU YHUVFKLHGH�
QHQ 207�0RGHOOH XQG GDV 1DYLJLHUHQ ]ZLVFKHQ GHQ YHUVFKLHGHQHQ 6\VWHPVLFKWHQ NRPIRUWDEHO
XQWHUVW�W]W�

(LQH JHQDXHUH %HVFKUHLEXQJ GLHVHV &$6(�7RROV ILQGHW VLFK LQ .DSLWHO �� µ$UEHLWHQ PLW GHP

6W3�207�6RIWZDUHSDNHW§�

��� $QDO\VH

'HU $QDO\VH HLQHV $JHQWHQV\VWHPV HLQHV 5HFKQHUV ZXUGH GXUFK GLH VFKRQ EHVWHKHQGH� LQ $61��
EHVFKULHEHQH� 6103�0,% HLQ JUXQGVlW]OLFKHU 5DKPHQ YRUJHJHEHQ� =LHO ZDU HV� EHVWHKHQGH 9D�
ULDEOHQ XQG 6WUXNWXUHQ� JJI� LQ RSWLPLHUWHU )RUP� DXFK LP REMHNWRULHQWLHUWHQ $JHQWHQV\VWHP
EHUHLW]XVWHOOHQ�

'LH hEHUWUDJXQJ YRQ GHU EHVWHKHQGHQ 0,% LQ HLQH REMHNWRULHQWLHUWH )RUP VROOWH GDEHL NHLQHV�
IDOOV DXI UHLQ V\QWDNWLVFKHU (EHQH �DOJRULWKPLVFK� HUIROJHQ� 'LH 9RUWHLOH GHU 2EMHNWRULHQWLHUWKHLW
VROOWHQ GDEHL HEHQVR %HU�FNVLFKWLJXQJ ILQGHQ ZLH GLH (UIRUGHUQLVVH GHV $JHQWHQHLQVDW]HV�

9RQ -DFREVRQ YRUJHVFKODJHQ XQG LQ]ZLVFKHQ YRQ 5XPEDXJK �EHUQRPPHQ LVW LQ GHU 207 I�U
GHQ $QDO\VHSUR]H� GLH 9HUZHQGXQJ VRJHQDQQWHU µ8VH &DVHV§ YRUJHVHKHQ� 8VH &DVHV VLQG $Q�
ZHQGXQJVIlOOH� LQ GHQHQ GDV ]X HQWZLFNHOQGH 6\VWHP HLQJHVHW]W ZHUGHQ VROO�
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%HJRQQHQ ZXUGH KLHUEHL PLW GHU (QWZLFNOXQJ GHU $QZHQGXQJVIlOOH DXV GHQ $QIRUGHUXQJVVSH]L�
ILNDWLRQHQ� 'LHVH ZXUGHQ LP YRUOLHJHQGHQ )DOO DXV GHQ IXQNWLRQDOHQ 'LPHQVLRQHQ GHV 1HW]� XQG
6\VWHPPDQDJHPHQWV JHZRQQHQ�

• 6LFKHUKHLWVPDQDJHPHQW
• $EUHFKQXQJVPDQDJHPHQW
• /HLVWXQJVPDQDJHPHQW
• )HKOHUPDQDJHPHQW
• .RQILJXUDWLRQVPDQDJHPHQW

1lFKVWHU 6FKULWW ZDU GLH ,GHQWLILNDWLRQ LQWHUQ DEODXIHQGHU 9RUJlQJH �8VH &DVHV� VRZLH GHU YRQ
DX�HQ DXI GDV 6\VWHP �KLHU GHQ $JHQWHQ� HLQZLUNHQGHQ %HQXW]HU �VRJHQDQQWHU µ$FWRUV§�� 'LH
%HQXW]HU VLQG GLH MHZHLOLJHQ µ0DQDJHU§� (LQ 9RUJDQJ LVW ]XPHLVW GLH 0DQLSXODWLRQ GHU 0,%�
'DWHQ HQWVSUHFKHQG GHU MHZHLOLJHQ =LHOVHW]XQJ �]�%� $XVOHVHQ XQG 6HW]HQ GHU 9DULDEOHQZHUWH
RGHU $QVWHXHUXQJ HLQ]HOQHU 6\VWHPNRPSRQHQWHQ��

$EELOGXQJ � ]HLJW HLQ %HLVSLHO HLQHV 8VH &DVH 0RGHOOV I�U GLH $XIJDEHQVWHOOXQJ µ6\VWHPPDQDJH�
PHQW§� 'DV 0RGHOO HQWKlOW ]ZHL %HQXW]HU �$FWRUV�� GHQ .RQILJXUDWLRQVPDQDJHU VRZLH GHQ )HK�
OHUPDQDJHU� %HLGH JUHLIHQ DXI GDV ]X PDQDJHQGH 6\VWHP ]X� ,Q HLQHP $QZHQGXQJVIDOO ULFKWHW
GHU .RQILJXUDWLRQVPDQDJHU HLQHQ QHXHQ %HQXW]HU �8VHU� HLQ� LQ HLQHP DQGHUHQ �EHUSU�IW GHU
)HKOHUPDQDJHU GHQ 6WDWXV GHV 'UXFNHUV�

:^]UXVdaPcX^]b�
\P]PVTa

5TW[Ta�
\P]PVTa

]TdT] DbTa
TX]aXRWcT]

5Tbc_[PccT
U^a\PcXTaT]

BcPcdb STb 3adRZTab
�QTa_a�UT]

BhbcT\

$EELOGXQJ �� $XVVFKQLWW DXV GHU 8VH &DVH 0RGHOO

'DV 6W3�207�:HUN]HXJ XQWHUVW�W]W GLHVHQ $QDO\VHSUR]H� GXUFK HLQHQ HQWVSUHFKHQGHQ 8VH
&DVH (GLWRU� PLW GHP HV P|JOLFK LVW� HLQ 8VH &DVH 'LDJUDPP GHU RELJHQ )RUP ]X HUVWHOOHQ�
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� 'HVLJQ XQG ,PSOHPHQWLHUXQJ

��� 'LH 5ROOH GHU 9HUVFKLHGHQHQ 'HVLJQPRGHOOH

����� 'DV 2EMHNWPRGHOO

'DV 2EMHNWPRGHOO ZDU LP YRUOLHJHQGHQ )DOO GDV PLW $EVWDQG ZLFKWLJVWH 0RGHOO� =XP HLQHQ VROOWH
GLHVHV 0RGHOO DXV GHU EHVWHKHQGHQ 0,% JHZRQQHQ ZHUGHQ �DOVR DOOH ZHVHQWOLFKHQ (OHPHQWH
HEHQIDOOV HQWKDOWHQ�� DQGHUHUVHLWV GDV ]X PDQDJHQGH 6\VWHP PLW REMHNWRULHQWLHUWHQ 0LWWHOQ
P|JOLFKVW UHDOLWlWVQDK EHVFKUHLEHQ�

'LH 9RUJHKHQVZHLVH GHU (UVWHOOXQJ HLQHV 2EMHNWPRGHOOV LP 5DKPHQ GLHVHV )RUWJHVFKULWWHQHQ�
SUDNWLNXPV ZDU HV� ]XQlFKVW HLQH QDKH]X DOJRULWKPLVFKH hEHUVHW]XQJ GHU $61���0,% LQ HLQ
2EMHNWPRGHOO GXUFK]XI�KUHQ� ZHOFKHV LP QlFKVWHQ 6FKULWW RSWLPLHUW ZXUGH� 'LH hEHUVHW]XQJ GHU
$61���0,% LQ GLH 2EMHNW�0,% ZLUG GHWDLOOLHUW LQ .DSLWHO ��� EHVFKULHEHQ� 0LW GHU DQVFKOLH�HQ�
GHQ 2SWLPLHUXQJ EHID�W VLFK .DSLWHO ��� XQG .DSLWHO ����

����� 'DV '\QDPLNPRGHOO

'D GLH .RQWUROOVWUXNWXUHQ EHLP 6\VWHPDJHQWHQ VHKU HLQIDFK VLQG� VSLHOWH LQ GLHVHP )DOO GDV
'\QDPLNPRGHOO LQ GHU 'HVLJQSKDVH NDXP HLQH 5ROOH� 'LH PHLVWHQ )XQNWLRQHQ� GLH I�U GHQ 6\�
VWHPDJHQWHQ YRUVWHOOEDU VLQG� IDOOHQ LQ HLQH GHU IROJHQGHQ .DWHJRULHQ�

• OLHIHUH HLQHQ 9DULDEOHQZHUW �E]Z� GHQ 6WDWXV HLQHU 6\VWHPNRPSRQHQWH�
• VHW]H HLQHQ 9DULDEOHQZHUW �E]Z� GHQ 6WDWXV HLQHU 6\VWHPNRPSRQHQWH�
• HU]HXJH� O|VFKH RGHU lQGHUH HLQ 2EMHNW GHU .ODVVH ;<

=XVWDQGVlQGHUXQJHQ ILQGHQ DOVR VR JXW ZLH QLFKW VWDWW� 'HVKDOE ZXUGH KLHU DXI GLH (U]HXJXQJ
HLQHV '\QDPLNPRGHOOV YHU]LFKWHW�

����� 'DV )XQNWLRQVPRGHOO

,P YRUOLHJHQGHQ )DOO VSLHOWH GDV )XQNWLRQVPRGHOO HEHQIDOOV HLQH XQWHUJHRUGQHWH 5ROOH� bKQOLFK
HLQHU 'DWHQEDQN KlOW GHU 6\VWHPDJHQW PHLVW QXU ,QIRUPDWLRQHQ� G�K� HU VSHLFKHUW VLH E]Z� VWHOOW
VLH EHUHLW� ,QWHUDNWLRQHQ ]ZLVFKHQ GHQ HLQ]HOQHQ 2EMHNWHQ ILQGHQ NDXP VWDWW� bQGHUXQJHQ ZlK�
UHQG GHV (LQVDW]HV GHV 6\VWHPDJHQWHQ EOHLEHQ PHLVW ORNDO EHVFKUlQNW� 'LH )XQNWLRQDOLWlW LVW
HKHU WULYLDO� :HJHQ GHV QLFKW ]X HUZDUWHQGHQ 1XW]HQ ZXUGH GHVKDOE LP 5DKPHQ GLHVHV 3UDNWL�
NXPV NHLQ )XQNWLRQVPRGHOOV HUVWHOOW�

��� µ1DLYH§ hEHUVHW]XQJ GHU 6103�0,% LQ HLQ 2EMHNWPRGHOO

,Q GLHVHP HUVWHQ 6FKULWW ZXUGH GLH EHVWHKHQGH 0,% RKQH MHJOLFKH 2SWLPLHUXQJ �]�%� QRFK NHLQHU�
OHL 9HUHUEXQJVVWUXNWXUHQ� LQ HLQ 2EMHNWPRGHOO �EHUWUDJHQ� 'LH hEHUWUDJXQJ HUIROJWH GDEHL DXI
V\QWDNWLVFKHU (EHQH JHPl� IROJHQGHQ EHLGHQ 5HJHOQ�

�� -HGH *UXSSH LQ GHU /5=�0,% ZLUG LQ HLQH .ODVVH �EHUI�KUW�

�� (LQH 7DEHOOHQ]HLOHQ ZLUG MHZHLOV HLQ 2EMHNW HLQHU 7DEHOOHQNODVVH� ZHOFKH PLW HL�

QHU �EHUJHRUGQHWHQ� .ODVVH LQ ��Q�%H]LHKXQJ VWHKW� (LQIDFKH 9DULDEOHQ HLQHU

*UXSSH ZHUGHQ LQ HLQH HLJHQH .ODVVH �GLH GDQQ QXU HLQH ,QVWDQ] EHVLW]W� YHUOHJW�

� µ�EHUJHRUGQHW§ VROO KLHU QLFKW LP 6LQQH HLQHU 9HUHUEXQJVKLHUDUFKLH YHUVWDQGHQ ZHUGHQ� (LQH DOV �EHUJHRUGQHW EH]HLFKQH�

WH .ODVVH GLHQW DOV HLQH $UW &RQWDLQHU� �EHU GLH GLH µXQWHUJHRUGQHWHQ§ 7DEHOOHQ]HLOHQREMHNWH YHUZDOWHW ZHUGHQ� G�K� HU�

]HXJW� JHO|VFKW� JHlQGHUW ZHUGHQ�
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'LH HUVWH 5HJHO LVW UHFKW QDKHOLHJHQG� 'XUFK GLH *UXSSHQELOGXQJ LQ GHU $61���0,% ZXUGH HLQH
7UHQQXQJ GHU YHUVFKLHGHQHQ .RPSRQHQWHQ HLQJHI�KUW� GLH LQ GHU 2EMHNW�0,% ]XQlFKVW EHLEH�
KDOWHQ ZHUGHQ VROOWH� 'LH ]ZHLWH 5HJHO JHKW DXI GLH µ'\QDPLN§ YRQ 0,%�7DEHOOHQ HLQ �G�K� GD�
7DEHOOHQ ]HLOHQZHLVH ZDFKVHQ XQG VFKUXPSIHQ N|QQHQ� 7DEHOOHQ]HLOHQ GDEHL MHZHLOV GLH JOHLFKH
6WUXNWXU DXIZHLVHQ��

0LW +LOIH GLHVHU EHLGHQ 5HJHOQ ZDU HLQH VFKQHOOH� µPHFKDQLVFKH§ hEHUVHW]XQJ GHU $61���0,% LQ
HLQ 2EMHNWPRGHOO P|JOLFK� 'LH 3ULQ]LSLHQ GHU 2EMHNWRULHQWLHUXQJ ZXUGHQ LQ GLHVHP 0RGHOO DEHU
QXU LQ OHLFKWHQ $QVlW]HQ UHDOLVLHUW�

,P IROJHQGHQ VROO GLH hEHUVHW]XQJ H[HPSODULVFK DQ HLQHP $XVVFKQLWW GHU /5=�0,% YHUGHXWOLFKW
ZHUGHQ� =XQlFKVW IROJW HLQ XP GLH I�U GLHVHV %HLVSLHO XQZHVHQWOLFKHQ $EVFKQLWWH JHN�U]WHU 7HLO
GHU $61���0,%� GDQDFK GHU HQWVSUHFKHQGH $XVVFKQLWW GHU GDUDXV JHZRQQHQHQ 2EMHNW�0,%�

+LHU ]XQlFKVW GLH 6\VWHPJUXSSH� :HJJHODVVHQ VLQG GLH )HOGHU STATUS�KLHU LVW GHU :HUW LPPHU
µmandatory §� VRZLH DESCRIPTION �KLHU VROOWH GLH 6HPDQWLN DXV GHP 9DULDEOHQEH]HLFKQHU HU�
VLFKWOLFK VHLQ��

-- The UNIX-LRZ System Group
-- Implementation of the System Group is mandatory for all
-- systems. If an agent is not configured to have a value for
-- any of these variables, a string of length 0 is returned.

sysName OBJECT-TYPE
SYNTAX DisplayString
ACCESS read-only
::={ system 1 }

sysContact OBJECT-TYPE
SYNTAX DisplayString
ACCESS read-write
::={ system 2 }

sysLocation OBJECT-TYPE
SYNTAX DisplayString
ACCESS read-write
::={ system 3 }

sysOs OBJECT-TYPE
SYNTAX DisplayString
ACCESS read-only
::={ system 4 }

sysHardware OBJECT-TYPE
SYNTAX DisplayString
ACCESS read-only
::={ system 5 }

sysUptime OBJECT-TYPE
SYNTAX INTEGER
ACCESS read-only
::={ system 6 }

sysDate OBJECT-TYPE
SYNTAX DateAndTime
ACCESS read-write
::={ system 7 }

sysUsers OBJECT-TYPE
SYNTAX INTEGER
ACCESS read-only
::={ system 8 }

sysClockTicks OBJECT-TYPE
SYNTAX INTEGER
ACCESS read-only
::={ system 9 }

[gekürzt um die status- und description-Felder]

*HPl� 5HJHO � ZXUGH DOVR DXV GHU JHVDPWHQ *UXSSH HLQH .ODVVH� GLH VlPWOLFKH 9DULDEOHQ GHU
$61���0,% DOV $WWULEXWH HQWKlOW� 'LH HLQ]HOQHQ 9DULDEOHQW\SHQ ZXUGHQ ZHLWJHKHQG RKQH bQGH�
UXQJ �EHUQRPPHQ� $XVQDKPH LVW OHGLJOLFK GHU 'DWHQW\S Display-String � 'LHVHU HUVFKHLQW LP
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2EMHNWPRGHOO GXUFKJHKHQG DOV string � GHU PLW "" �GHP /HHUVWULQJ� LQLWLDOLVLHUW ZLUG� 'DQDFK
HUJDE VLFK GLH IROJHQGH .ODVVH� ZHOFKH LQ $EELOGXQJ � ]X VHKHQ LVW�

BhbcT\

=P\T ) bcaX]V , ��
2^]cPRc ) bcaX]V , ��
;^RPcX^] ) bcaX]V , ��
>b ) bcaX]V , ��
7PaSfPaT ) bcaX]V , ��
D_cX\T ) X]cTVTa
3PcT ) SPcT0]SCX\T
DbTab ) X]cTVTa
2[^RZCX\T ) X]cTVTa

$EELOGXQJ �� 'LH .ODVVH µ6\VWHP§

'DV QlFKVWH %HLVSLHO EHVFKUHLEW GLH hEHUVHW]XQJ HLQHU 0,%�*UXSSH� GLH HLQH 7DEHOOH HQWKlOW� GLH
6SHLFKHUJUXSSH �Storage Group �� ,P IROJHQGHQ GHU HQWVSUHFKHQGH $61���&RGH� 'LHVHU ZXUGH
JHN�U]W XP GLH 9DULDEOHQGHILQLWLRQHQ GHU 7DEHOOH stoTable � 'HU $XIEDX HLQHU 7DEHOOHQ]HLOH�
DOVR GLH 7DEHOOHQVSDOWHQ VLQG DQ GHU 6WUXNWXU YRQ stoEntry DEOHVEDU�

-- The UNIX-LRZ Storage Group
-- Implementation of the Storage Group is mandatory for all
-- systems. If an agent is not configured to have a value for
-- any of these variables, a string of length 0 is returned.

stoTypes OBJECT IDENTIFIER ::= { storage 1 }
stoRam OBJECT IDENTIFIER ::= { stoTypes 1 }
stoVirtualMemory OBJECT IDENTIFIER ::= { stoTypes 2 }
stoFLCache OBJECT IDENTIFIER ::= { stoTypes 3 }
stoSLCache OBJECT IDENTIFIER ::= { stoTypes 4 }

stoTable OBJECT-TYPE
SYNTAX SEQUENCE OF StoEntry
ACCESS not-accessible
::= { storage 2 }

stoEntry OBJECT-TYPE
SYNTAX StoEntry
ACCESS not-accessible
INDEX { stoIndex }
::= { stoTable 1 }

stoEntry ::= SEQUENCE {
stoIndex INTEGER,
stoType OBJECT IDENTIFIER,
stoDescr DisplayString,
stoAllocationUnits Bytes,
stoSize KBytes,
stoUsed INTEGER,
stoState INTEGER
}

[gekürzt um die stoEntry-Variablendefinitionen]

=XQlFKVW ZXUGH GLH 6SHLFKHUJUXSSH� ZLH LQ 5HJHO � YHUODQJW� LQ HLQ 2EMHNW �EHUWUDJHQ� 'LHVHU
9RUJDQJ HQWVSUDFK DXFK GHU )RUGHUXQJ LQ 5HJHO �� GD GLH JHVDPWH 6SHLFKHUJUXSSH QXU DXV HLQHU
7DEHOOH EHVWHKW� 'DV KHL�W DOVR� GD� HV NHLQH I�U DOOH 6SHLFKHU JHPHLQVDPHQ 0,%�9DULDEOH JLEW�
$OV �EHUJHRUGQHWH .ODVVH GLHQWH KLHU GLH REHQ EHVFKULHEHQH 6\VWHPNODVVH� 'LH 6SHLFKHUNODVVH
VLHKW GHPQDFK ZLH IROJW DXV �(LQ 9HU]HLFKQLV GHU 207�6\PEROH� GLH LQ GLHVHU $UEHLW YHUZHQGHW
ZXUGHQ ILQGHW VLFK LQ $QKDQJ %� 7HLO GHU 207�1RWDWLRQ QDFK 5XPEDXJK�
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BhbcT\

=P\T ) bcaX]V , ��
2^]cPRc ) bcaX]V , ��
;^RPcX^] ) bcaX]V , ��
>b ) bcaX]V , ��
7PaSfPaT ) bcaX]V , ��
D_cX\T ) X]cTVTa
3PcT ) SPcT0]SCX\T
DbTab ) X]cTVTa
2[^RZCX\T ) X]cTVTa

Bc^aPVT

8]STg ) X]cTVTa
Ch_T ) Cbc^Ch_T
3TbRa ) bcaX]V , ��
bc^0[[^RPcX^]D]Xcb ) QhcTb
BXiT ) ZQhcTb
DbTS ) X]cTVTa
BcPcT ) X]cTVTa

$EELOGXQJ ��� 'LH .ODVVH µ6WRUDJH§ PLW GHU LKU �EHUJHRUGQHWHQ 6\VWHPNODVVH

,P *HJHQVDW] ]XU 6SHLFKHUJUXSSH� GLH DXV HLQHU HLQ]LJHQ 7DEHOOH EHVWHKW� JLEW HV LQ GHU 3UR]HV�
VRUJUXSSH 0,%�9DULDEOHQ� GLH ]X HLQHU 7DEHOOH JHK|UHQ� DEHU DXFK 9DULDEOHQ� GLH VLFK DXI DOOH
3UR]HVVRUHQ EH]LHKHQ� ,P IROJHQGHQ GHU $XVVFKQLWW DXV GHU /5=�0,%� GHU ZLHGHUXP JHN�U]W LVW
XP GHQ 6WDWXV XQG GLH %HVFKUHLEXQJ GHU HLQ]HOQHQ 9DULDEOHQ VRZLH XP HLQLJH 'HILQLWLRQHQ GHU
7DEHOOHQYDULDEOHQ�

-- The UNIX-LRZ Processor Group
-- Implementation of the Processor Group is mandatory for all
-- systems. If an agent is not configured to have a value for
-- any of these variables, a string of length 0 is returned.

cpuType OBJECT-TYPE
SYNTAX DisplayString
ACCESS read-only
::={ processor 1 }

cpuClockRate OBJECT-TYPE
SYNTAX INTEGER
ACCESS read-only
::={ processor 2 }

cpuTable OBJECT-TYPE
SYNTAX SEQUENCE OF CpuEntry
ACCESS not-accessible
::={ processor 3 }

cpuEntry OBJECT-TYPE
SYNTAXcpuEntry
ACCESS not-accessible
INDEX { cpuNr }
::={ cpuTable 1 }

cpuEntry ::= SEQUENCE {
cpuNr INTEGER,
cpuOpStat INTEGER,
cpuUsStat INTEGER,
cpuAdStat INTEGER,
cpuAction INTEGER,
cpuUserTime INTEGER,
cpuNiceTime INTEGER,
cpuSystemTime INTEGER,
cpuIdleTime INTEGER
}

[...]

cpuOpStat OBJECT-TYPE
SYNTAX INTEGER {
enabled(1),
disabled(2)
}
ACCESS read-only
::={ cpuEntry 2 }
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cpuUsStat OBJECT-TYPE
SYNTAX INTEGER{
idle(1),
busy(2)
}
ACCESS read-only
::={ cpuEntry 3 }

cpuAdStat OBJECT-TYPE
SYNTAX INTEGER {
unlocked(1),
locked(2),
shuttingdown(3)
}
ACCESS read-only
::={ cpuEntry 4 }

cpuAction OBJECT-TYPE
SYNTAX INTEGER {
enable(1),
disable(2),
lock(3),
unlock(4),
shuttingdown(5)
}
ACCESS read-write
::={ cpuEntry 5 }

[gekürzt um weitere Variablenbeschreibungen]

,Q GLHVHP )DOO PX�WH DOVR JHPl� 5HJHO � HLQH .ODVVH Cpu I�U GLH 7DEHOOHQ]HLOHQ HLQJHI�KUW ZHU�
GHQ� $OV �EHUJHRUGQHWH .ODVVH GLHQWH KLHU ZLHGHU GLH 6\VWHPNODVVH� )�U GLH 9DULDEOHQ� GLH DX�
�HUKDOE GHU 7DEHOOH OLHJHQ� DOVR I�U DOOH 3UR]HVVRUHQ JHOWHQ� ZXUGH HLQH HLJHQH .ODVVH

CpuGeneral GHILQLHUW� 'DPLW VLQG GLH 3UR]HVVRUNODVVHQ ZLH IROJW GHILQLHUW�

� 

BhbcT\

=P\T ) bcaX]V , ��
2^]cPRc ) bcaX]V , ��
;^RPcX^] ) bcaX]V , ��
>b ) bcaX]V , ��
7PaSfPaT ) bcaX]V , ��
D_cX\T ) X]cTVTa
3PcT ) SPcT0]SCX\T
DbTab ) X]cTVTa
2[^RZCX\T ) X]cTVTa

2_d6T]TaP[

Ch_T ) bcaX]V , ��
2[^RZAPcT ) X]cTVTa

2_d

=a ) X]cTVTa
>_BcPc ) X]cTVTa
DbBcPc ) X]cTVTa
0SBcPc ) X]cTVTa
0RcX^] ) X]cTVTa
DbTaCX\T ) X]cTVTa
=XRTCX\T ) X]cTVTa
BhbcT\CX\T ) X]cTVTa
8S[TCX\T ) X]cTVTa

$EELOGXQJ ��� 'LH EHLGHQ 3UR]HVVRUNODVVHQ µ&SX§ XQG µ&SX*HQHUDO§ PLW GHU LK�

QHQ �EHUJHRUGQHWHQ 6\VWHPNODVVH

'LH 7DWVDFKH� GD� HV YRQ GHU .ODVVH Cpu YLHOH �DEHU PLQGHVWHQV HLQH� ,QVWDQ]HQ JHEHQ NDQQ�
ZXUGH LP 2EMHNWPRGHOO GXUFK HLQ HQWVSUHFKHQGHV 6\PERO� �GHU DXVJHI�OOWH .UHLV PLW GHP %H�
]HLFKQHU µ��§� ZLHGHUJHJHEHQ� 'DJHJHQ IHKOW GLHVHU %H]HLFKQHU QDW�UOLFK EHL GHU .ODVVH

CpuGeneral � GD KLHU MD QXU HLQH ,QVWDQ] EHQ|WLJW ZLUG�

� (LQ 9HU]HLFKQLV GHU 207�6\PEROH� GLH LQ GLHVHP 3UDNWLNXP YHUZHQGHW ZXUGHQ� ILQGHW VLFK LQ $QKDQJ %� 7HLO GHU 207�

1RWDWLRQ QDFK 5XPEDXJK
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$EELOGXQJ �� ]HLJW QXQ GHQ $XVVFKQLWW GHU HUVWHQ 2EMHNW�0,%� GLH DOOH .ODVVHQ XPID�W� GLH ELV�
KHU KLHU EHVFKULHEHQ ZXUGHQ� +LQ]X NRPPW GLH .ODVVH Device � GLH DXV GHU Device �*UXSSH DE�
JHOHLWHW ZXUGH� 'LH (UVWHOOXQJ GLHVHU .ODVVH HUIROJWH GDEHL DQDORJ GHU Storage �.ODVVH� GD GLH
Device �*UXSSH HEHQIDOOV HLQH HLQ]LJH 7DEHOOH XPID�W� (LQH YROOVWlQGLJH $EELOGXQJ GHV HUVWHQ
2EMHNWPRGHOOV ILQGHW VLFK LP $QKDQJ�

� 

BhbcT\

=P\T ) bcaX]V , ��
2^]cPRc ) bcaX]V , ��
;^RPcX^] ) bcaX]V , ��
>b ) bcaX]V , ��
7PaSfPaT ) bcaX]V , ��
D_cX\T ) X]cTVTa
3PcT ) SPcT0]SCX\T
DbTab ) X]cTVTa
2[^RZCX\T ) X]cTVTa

2_d6T]TaP[

Ch_T ) bcaX]V , ��
2[^RZAPcT ) X]cTVTa

2_d

=a ) X]cTVTa
>_BcPc ) X]cTVTa
DbBcPc ) X]cTVTa
0SBcPc ) X]cTVTa
0RcX^] ) X]cTVTa
DbTaCX\T ) X]cTVTa
=XRTCX\T ) X]cTVTa
BhbcT\CX\T ) X]cTVTa
8S[TCX\T ) X]cTVTa

Bc^aPVT

8]STg ) X]cTVTa
Ch_T ) Cbc^Ch_T
3TbRa ) bcaX]V , ��
bc^0[[^RPcX^]D]Xcb ) QhcTb
BXiT ) ZQhcTb
DbTS ) X]cTVTa
BcPcT ) X]cTVTa

3TeXRT

8]STg ) X]cTVTa
Ch_T ) CSTeCh_T
3TbRa ) bcaX]V , ��
BcPcdb ) X]cTVTa

$EELOGXQJ ��� $XVVFKQLWW DXV GHU HUVWHQ 2EMHNW�0,%

��� %HZHUWXQJ GHU HUVWHQ 2EMHNW�0,%

1XQ ZDU PLW GHU ELVKHULJHQ hEHUWUDJXQJ GHU $61���0,% QDFK GHQ EHLGHQ RELJHQ 5HJHOQ LQ HLQH
2EMHNW�0,% QRFK QLFKW YLHO JHZRQQHQ� 'XUFK GLH JU|�WHQWHLOV µV\QWDNWLVFKH§ hEHUVHW]XQJ EOLH�
EHQ YLHOH 3UREOHPH GHU $61���0,% DXFK LQ GHU 2EMHNW�0,% EHVWHKHQ� 'DU�EHU KLQDXV ZXUGHQ
REMHNWRULHQWLHUWH 7HFKQLNHQ QXU PLQLPDO EHU�FNVLFKWLJW� +LHU QXQ GLH .ULWLNSXQNWH DQ GLHVHU
HUVWHQ 9HUVLRQ HLQHU REMHNWRULHQWLHUWHQ 0,% LP HLQ]HOQHQ�

• =ZLVFKHQ GHQ HLQ]HOQHQ .ODVVHQ IHKOW �ELV DXI GLH (QWKDOWHQVHLQVEH]LHKXQJ ]XU

6\VWHPNODVVH� MHJOLFKH +LHUDUFKLH�

(LQH (QWKDOWHQVHLQVKLHUDUFKLH ZDU QXU DQVDW]ZHLVH ¥ HEHQ PLW GHU 6\VWHPNODVVH ¥ UHDOL�
VLHUW� HLQH 9HUHUEXQJVKLHUDUFKLH IHKOWH JlQ]OLFK� 'DPLW ZDUHQ ]ZHL ZHVHQWOLFKH 0|JOLFK�
NHLWHQ GHU 2EMHNWRULHQWLHUXQJ QRFK QLFKW DXVJHVFK|SIW� 3RO\PRUSKLVPXV ZXUGH GDPLW
]ZDQJVOlXILJ DXFK QLFKW XQWHUVW�W]W�

• 'LH QRFK YRUKDQGHQHQ 7\SYDULDEOHQ ZLGHUVWUHEHQ REMHNWRULHQWLHUWHQ *UXQGVlW�

]HQ

%HLVSLHOH I�U VROFKH 7\SYDULDEOHQ LQ RELJHQ 0,%�$XVVFKQLWWHQ VLQG Type LQ GHU Storage �
.ODVVH RGHU Type LQ GHU Device �.ODVVH� 'DPLW ZDU HV ]ZDU P|JOLFK� YHUVFKLHGHQH 6SHL�
FKHUW\SHQ �GXUFK HQWVSUHFKHQGHV 6HW]HQ GHU 7\SYDULDEOHQ� ]X LQVWDQWLLHUHQ� GLH 2EMHNW�
VWUXNWXU ZlUH DEHU I�U GLH HLQ]HOQHQ 6SHLFKHUREMHNWH GLH JOHLFKH JHZHVHQ� XQWHUVFKLHGOLFKH
)XQNWLRQHQ GHU YHUVFKLHGHQHQ 7\SHQ ZXUGHQ DOVR QLFKW XQWHUVW�W]W�
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• 'LH 9DULDEOHQW\SHQ EHVFKUlQNHQ VLFK JU|�WHQWHLOV QXU DXI $61���*UXQGW\SHQ

$XFK 9DULDEOHQ PLW VWDUN HLQJHVFKUlQNWHQ :HUWHEHUHLFK� ZLH ]�%� OpStat RGHU UsStat 5 LQ
GHU .ODVVH Cpu�EHVD�HQ LP 2EMHNWPRGHOO HLQHQ HLQIDFKHQ integer �7\S�

• 'LH 3UREOHPDWLN VRJHQDQQWHU µ3XVKEXWWRQ§�9DULDEOHQ EOHLEW EHVWHKHQ

'DV 3UREOHP� GD� GLH :HUW]XZHLVXQJ DQ HLQH 9DULDEOH XQPLWWHOEDU HLQH 2SHUDWLRQ DXVO|VW�
ZDU DXFK LQ GLHVHP HUVWHQ 2EMHNWPRGHOO YRUKDQGHQ�

:LFKWLJ� 'DV REMHNWRULHQWLHUWH 3ULQ]LS GHU (LQNDSVHOXQJ LVW LQ GLHVHP 6WDGLXP EH�

UHLWV EHU�FNVLFKWLJW�

:lUH GLHVH 2EMHNW�0,% DOV %DVLV I�U GLH ,PSOHPHQWLHUXQJ KHUDQJH]RJHQ ZRUGHQ� VR
KlWWH GHU ,'/�&RPSLOHU 5DKPHQGDWHLHQ HU]HXJW� LQ GHQHQ GLH HLQ]HOQHQ $WWULEXWH
DOV private JHNHQQ]HLFKQHW JHZHVHQ ZlUHQ� DOVR QXU �EHU VSH]LHOOH get ��set �
2SHUDWLRQHQ �GHUHQ 5DKPHQ HEHQIDOOV HU]HXJW Z�UGHQ� ]XJUHLIEDU JHZHVHQ ZlUHQ�

��� 2SWLPLHUXQJ GHV 0RGHOOV

$XV RELJHQ %HREDFKWXQJHQ OLH�HQ VLFK IROJHQGH 5HJHOQ I�U GLH 2SWLPLHUXQJ GHU 2EMHNW�0,%
DEOHLWHQ� (UOlXWHUXQJHQ XQG %HLVSLHOH� ILQGHQ VLFK LQ GHQ MHZHLOV DQJHJHEHQHQ 8QWHUNDSLWHOQ�

�� ,Q PHKUHUHQ .ODVVHQ JHPHLQVDPH $WWULEXWH XQG 2SHUDWLRQHQ ZXUGHQ LQ HLQH �JJI� QHX
HLQ]XI�KUHQGH� 6XSHUNODVVH µQDFK REHQ JH]RJHQ§ �→ .DSLWHO �������

�� 7\SHQEH]HLFKQHU ZXUGHQ HQWIHUQW� $Q 6WHOOH GLHVHU %H]HLFKQHU ZXUGHQ QHXH 8QWHUNODVVHQ
HLQJHI�KUW �→ .DSLWHO �������

�� µ3XVKEXWWRQ�9DULDEOHQ§ ZXUGHQ ]X 0HWKRGHQ GHU MHZHLOLJHQ .ODVVH �→ .DSLWHO �������

�� 0|JOLFKVW UHDOLWlWVJHWUHXH 0RGHOOLHUXQJ YRQ 2EMHNWEH]LHKXQJHQ� (LQI�KUXQJ YRQ REMHNW�
RULHQWLHUWHQ +LHUDUFKLHQ �9HUHUEXQJ XQG (QWKDOWHQVHLQ� �→ .DSLWHO �������

�� 'HILQLWLRQ QHXHU 9DULDEOHQW\SHQ I�U $WWULEXWH PLW EHVWLPPWHQ :HUWHEHUHLFKHQ �]�%� $XI�
]lKOXQJVW\SHQ� �→ .DSLWHO �������

����� 1HXH 6XSHUNODVVHQ I�U JHPHLQVDPH $WWULEXWH XQG 2SHUDWLRQHQ

$XIIlOOLJ DQ GHU HUVWHQ 2EMHNW�0,% ZDU� GD� PHKUHUH .ODVVHQ $WWULEXWH PLW LGHQWLVFKHU %HGHX�
WXQJ KDWWHQ� (LQH VROFKH 6LWXDWLRQ VROOWH LQ 2EMHNWPRGHOOHQ DEHU P|JOLFKVW YHUPLHGHQ ZHUGHQ�
$QVWHOOH GHVVHQ ERW HV VLFK DQ� JHPHLQVDPH $WWULEXWH LQ HLQH 2EHUNODVVH DXI]XQHKPHQ� EHWUHI�
IHQGH .ODVVHQ YRQ GLHVHU 2EHUNODVVH DE]XOHLWHQ XQG GDI�U LQ GHQ 8QWHUNODVVHQ GLH JHPHLQVDPHQ
$WWULEXWH ]X VWUHLFKHQ�

%HLVSLHOH I�U JHPHLQVDPH $WWULEXWH PHKUHUHU .ODVVHQ ZDUHQ HLQ ,GHQWLILNDWRU� HLQ 1DPH XQG
6WDWXVYDULDEOHQ� 'LHVH WUDWHQ X� D� LP 2EMHNW Printer � Speicher XQG Cpu DXI� $QVWDWW QXQ HLQH
QHXH 2EHUNODVVH HLQ]XI�KUHQ� ZXUGH GHU .ODVVH Device �XPEHQDQQW LQ Generic_Device � GLH
5ROOH GHU 2EHUNODVVH ]XJHZLHVHQ� ,QVJHVDPW ZXUGH GLH $XIJDEH GHU .ODVVH Device JHlQGHUW� 6LH
GLHQWH QXQ DOV :XU]HO GHU 9HUHUEXQJVKLHUDUFKLH YLHOHU 6\VWHPNRPSRQHQWHQ� 'LHV HUOHLFKWHUW
DXFK VSlWHUH (UZHLWHUXQJHQ GHU 0,%� EHL GHQHQ HLQH QHXH 6\VWHPNRPSRQHQWH YRQ
Generic_Device DEJHOHLWHW ZHUGHQ NDQQ� ZRGXUFK VFKRQ HLQH JHZLVVH *UXQGIXQNWLRQDOLWlW
EHUHLW JHVWHOOW ZHUGHQ NDQQ �HEHQ GLH� GLH LQ GHQ PHLVWHQ .RPSRQHQWHQ JOHLFK LVW��

� FSX2S6WDW NDQQ GLH :HUWH � �HQDEOHG� XQG � �GLVDEOHG� DQQHKPHQ ¥ GDI�U Z�UGH GHU 'DWHQW\S ERROHDQ DXVUHLFKHQ�

FSX$G6WDW NDQQ GLH :HUWH � �XQORFNHG�� � �ORFNHG� XQG � �VKXWWLQJGRZQ� DQQHKPHQ ¥ KLHU Z�UGH VLFK HLQ $XI]lKOXQJVW\S

DQELHWHQ�

� 'LH %HLVSLHOH EHVFKUlQNHQ VLFK GDEHL JU|�WHQWHLOV DXI GLH 7HLOH GHU 2EMHNW�0,%� GLH MHZHLOV GHQ REHQ JH]HLJWHQ 2EMHNW�

0,%�$XVVFKQLWWHQ HQWVSUHFKHQ� 'LHVH 7HLOH GHU RSWLPLHUWHQ 0,% ZHUGHQ GDEHL QLFKW HLQ]HOQ� VRQGHUQ LQ HLQHU *H�

VDPW�EHUVLFKW �$EELOGXQJ ��� GDUJHVWHOOW�
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����� 1HXH 8QWHUNODVVHQ DQVWHOOH YRQ 7\SYDULDEOHQ

'LHVHU 2SWLPLHUXQJVDQVDW] ZDU GLH $QWZRUW DXI GHQ ]ZHLWHQ .ULWLNSXQNW DQ GHU HUVWHQ 2EMHNW�
0,% �VLHKH .DSLWHO ����� 'XUFK GDV .RQ]HSW GHU 7\SYDULDEOHQ ZDU HV ]ZDU P|JOLFK� 2EMHNWH YHU�
VFKLHGHQHU 7\SHQ HLQHU .ODVVH ]X LQVWDQWLLHUHQ� HV ZDU MHGRFK QLFKW P|JOLFK� YHUVFKLHGHQHQ 7\�
SHQ YHUVFKLHGHQH (LJHQVFKDIWHQ �XQWHUVFKLHGOLFKH $WWULEXWH� 2SHUDWLRQHQ HWF�� ]X]XZHLVHQ� MHGHV
2EMHNW GHU .ODVVH ¥ JOHLFK ZHOFKHQ 7\SV ¥ KlWWH GHQ JOHLFKHQ $XIEDX JHKDEW�

6R NRQQWH PDQ ]ZDU 2EMHNWH YHUVFKLHGHQHQ 7\SV GHU .ODVVH Device HU]HXJHQ �GXUFK HQWVSUH�
FKHQGHV %HOHJHQ GHU 9DULDEOH Type �� I�U MHGH GLHVHU .RPSRQHQWHQ KlWWHQ GDQQ MHGRFK QXU GLH
GUHL 9DULDEOHQ Index � Desc XQG Status ]XU 9HUI�JXQJ JHVWDQGHQ� 'LHV ZDU HLQ ZHLWHUHU
*UXQG� ZHVKDOE GLH Generic_Device �.ODVVH ]XU :XU]HO GHV 9HUHUEXQJVEDXPHV JHPDFKW ZXUGH
�VLHKH DXFK $EELOGXQJ ���� 6ROO QXQ HLQ 2EMHNW I�U HLQH 6\VWHPNRPSRQHQWH HU]HXJW ZHUGHQ� VR
ZLUG QLFKW GLH Generic_Device �.ODVVH LQVWDQWLLHUW� VRQGHUQ HLQH HQWVSUHFKHQGH 6XENODVVH

bKQOLFK YHUKLHOW HV VLFK PLW GHU Storage �.ODVVH� +LHU NRQQWHQ ]ZDU GLH 7\SHQ Ram�
VirtualMemory � FLCache XQG SLCache HU]HXJW ZHUGHQ� HV ZDU MHGRFK QLFKW P|JOLFK� GHQ HLQ�
]HOQHQ 7\SHQ DXFK XQWHUVFKLHGOLFKH (LJHQVFKDIWHQ ]X]XRUGQHQ� 'HVKDOE ZXUGHQ GLH QHXHQ
.ODVVHQ permanentStorageDevice XQG volatileStorageDevice HLQJHI�KUW� 'DEHL ILHOHQ
XQWHU GLH HUVWH 6XENODVVH .RPSRQHQWHQ ZLH )HVWSODWWHQ� 7DSHV HWF� 'LH ]ZHLWH 6XENODVVH VROOWH
GLH .RPSRQHQWHQ XPIDVVHQ� GLH LQ GHU HUVWHQ 0,% �EHU GLH Storage �.ODVVH LQVWDQWLLHUW ZXUGHQ�
$OV )ROJH GLHVHU $QIRUGHUXQJ ZXUGHQ GLH 6XENODVVHQ Ram� VirtualMemory � FLCache XQG
SLCache YRUJHVHKHQ �VLHKH $EELOGXQJ ����

����� 2SHUDWLRQHQ DQVWHOOH YRQ µ3XVKEXWWRQ§�9DULDEOHQ

'DV 3UREOHP GHU VRJHQDQQWHQ µ3XVKEXWWRQ§�9DULDEOHQ� ZHOFKHV LQ GHU $61���0,% EHVWDQG ZXU�
GH DXFK LQ GLH HUVWH� µQDLYH§ 0,% �EHUQRPPHQ� (LQH 2SHUDWLRQ DXI HLQHP 2EMHNW �XQG DOV )ROJH
DXI GHU HQWVSUHFKHQGHQ 6\VWHPNRPSRQHQWH� PX�WH GDGXUFK DXVJHO|VW ZHUGHQ� GD� HLQHP HQW�
VSUHFKHQGHQ 2EMHNWDWWULEXW HLQ :HUW ]XJHZLHVHQ ZXUGH� %H]�JOLFK GHU 6HPDQWLN ZDU GLHV HLQ
VHKU IUDJZ�UGLJHU :HJ� GD DXI GHQ HUVWHQ %OLFN QLFKW ]ZLVFKHQ HLQHP µQRUPDOHQ§ :HUWDWWULEXW
XQG HLQHP µ3XVKEXWWRQ§�$WWULEXW XQWHUVFKLHGHQ ZHUGHQ NRQQWH�

,P REMHNWRULHQWLHUWHQ $QVDW] ZDU GLHVHV 3UREOHP MHGRFK VHKU OHLFKW ]X O|VHQ� (V ZXUGHQ HLQIDFK
2SHUDWLRQHQ HLQJHI�KUW� GDV µ3XVKEXWWRQ§�$WWULEXW HQWILHO� )�U MHGHQ :HUW GLHVHV $WWULEXWHV
ZXUGH GDEHL HLQH HLJHQH 2SHUDWLRQ HLQJHI�KUW� (LQ %HLVSLHO KLHUI�U LVW GDV $WWULEXW cpuAction
GHU 3UR]HVVRUNODVVH� )�U GLH I�QI :HUWH� GLH GLHVHP $WWULEXW ]XJHZLHVHQ ZHUGHQ NRQQWHQ� ZXU�
GHQ GLH HQWVSUHFKHQGHQ 2SHUDWLRQHQ enable() � disable() � lock() � unlock() XQG
shuttingdown() HLQJHI�KUW� 'LH ELVKHULJH :HUW]XZHLVXQJ cpuAction=1 HQWVSULFKW QXQ HLQHP
$XIUXI GHU 2SHUDWLRQ enable() �

'D GLHVH I�QI 2SHUDWLRQHQ LQ YLHOHQ 6\VWHPNRPSRQHQWHQ HEHQIDOOV DXIWUDWHQ� ZXUGHQ VLH LQ GHU
RSWLPLHUWHQ 2EMHNW�0,% LQ GLH .ODVVH Generic_Device DXIJHQRPPHQ �VLHKH $EELOGXQJ ����

����� 0|JOLFKVW UHDOLWlWVJHWUHXH 0RGHOOLHUXQJ GHU 2EMHNWEH]LHKXQJHQ

+LQVLFKWOLFK GHU %H]LHKXQJHQ ]ZLVFKHQ .ODVVHQ ZLHV GLH HUVWH 9HUVLRQ GHU 2EMHNW�0,% GDV JOHL�
FKH 'HIL]LW DXI ZLH GLH $61���0,%� (V ZDU NHLQHUOHL 9HUHUEXQJVKLHUDUFKLH YRUKDQGHQ� $VVR]LD�
WLRQV� E]Z� &RQWDLQPHQWKLHUDUFKLHQ ZDUHQ LQ GHU $61���0,% XQG LQ GHU HUVWHQ 2EMHNW�0,% QXU
DQVDW]ZHLVH YRUKDQGHQ� (LQ *UXQGJHGDQNH GHU µREMHNWRULHQWLHUWHQ 3KLORVRSKLH§ LVW HV MHGRFK� GLH
UHDOH :HOW� G�K� GLH HLQ]HOQHQ 2EMHNWH VRZLH LKUH %H]LHKXQJ XQWHUHLQDQGHU� P|JOLFKVW JXW DE�
]XELOGHQ�

'LH (LQI�KUXQJ HLQHU 9HUHUEXQJVKLHUDUFKLH ZXUGH VFKRQ LQ .DSLWHO ����� HUZlKQW� 'DPLW VROOWHQ
)lOOH GHU 5HDOLWlW PRGHOOLHUW ZHUGHQ� LQ GHQHQ HLQH 6\VWHPNRPSRQHQWH HLQH 6SH]LDOLVLHUXQJ
HLQHU DQGHUHQ .RPSRQHQWH VLQG� 6R LVW ]�%� HLQ 3UR]HVVRU HLQ VSH]LHOOHV *HUlW �Device ��

$OV :XU]HO GHV (QWKDOWHQVHLQV� RGHU &RQWDLQPHQW�%DXPHV ZXUGH GLH 6\VWHPNODVVH EHVWLPPW�
'LHV HQWVSULFKW DXFK GHU 5HDOLWlW� (LQ 6\VWHP LVW GLH .RPSRQHQWH� GLH DQGHUH .RPSRQHQWHQ
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HQWKlOW� 'DEHL VROOWH GLH (QWKDOWHQVHLQVEH]LHKXQJ GHU 6\VWHPNODVVH PLW P|JOLFKVW
µVSH]LDOLVLHUWHQ§ .ODVVHQ� DOVR .ODVVHQ� GLH LP 9HUHUEXQJVEDXP JDQ] XQWHQ KlQJHQ� EHVWHKHQ�
'DPLW N|QQHQ GLH HLQ]HOQHQ %H]LHKXQJHQ LQGLYLGXHOO JHVWDOWHW ZHUGHQ� 6R EHQ|WLJW HLQ 6\VWHP
PLQGHVWHQV HLQHQ 3UR]HVVRU �KLHU DOVR HLQH ��Q�%H]LHKXQJ PLW Q≥��� MHGRFK NDQQ HV EHOLHELJ YLHOH
µpermanentStorageDevices § EHVLW]HQ �LQ GLHVHP )DOO HLQH ��Q�%H]LHKXQJ PLW Q≥��� (LQ 'UXN�
NHU ZLHGHUXP LVW NHLQ ZHVHQWOLFKHU %HVWDQGWHLO HLQHV 6\VWHPV� +LHU EHVWHKW DOVR NHLQH $JJUHJD�
WLRQ� VRQGHUQ HLQH HLQIDFKH ��Q�%H]LHKXQJ PLW Q≥�� :lUH GLH %H]LHKXQJ ]ZLVFKHQ 6\VWHP XQG
K|KHUOLHJHQGHQ .ODVVHQ PRGHOOLHUW ZRUGHQ� VR ZlUH HLQH LQGLYLGXHOOH *HVWDOWXQJ QLFKW P|JOLFK
JHZHVHQ� -HGH 6XENODVVH KlWWH GLH JOHLFKH %H]LHKXQJ ]X 6\VWHP ZLH GLH 2EHUNODVVH� $EELOGXQJ
�� JLEW HLQHQ hEHUEOLFN �EHU GLH %H]LHKXQJVVWUXNWXU HLQHV 7HLOV GHU RSWLPLHUWHQ 2EMHNW�0,%�

6T]TaXRN3TeXRT

Bc^aPVT ?a^RTbb^a ?aX]cTa

_Ta\P]T]cBc^3Te e^[PcX[TBc^3Te

BhbcT\

fTXcTaT :[PbbT]� SXT
TX] �3TeXRT� bX]S

b_TiXT[[T 4]cWP[cT]�
bTX]bQTiXTWd]V

\Xc �BhbcT\�

� 

� 

$EELOGXQJ ��� 'LH %H]LHKXQJVVWUXNWXU LQ GHU RSWLPLHUWHQ 2EMHNW�0,%

(LQH ZHLWHUH %HVRQGHUKHLW ILQGHW VLFK LQ GHU %H]LHKXQJ ]ZLVFKHQ Filesystem XQG Account
�YRUPDOV GLH User �.ODVVH�� $FFRXQW HQWKLHOW LQ GHU HUVWHQ 0,% $WWULEXWH I�U 4XRWDV� 'LHV ZDU
VHPDQWLVFK HLJHQWOLFK QLFKW NRUUHNW� GD HLQH 4XRWD NHLQH (LJHQVFKDIW HLQHV %HQXW]HUV LVW� VRQ�
GHUQ JHQDXJHQRPPHQ HLQH (LJHQVFKDIW GHU %H]LHKXQJ ]ZLVFKHQ HLQHP %HQXW]HU XQG HLQHP
)LOHV\VWHP� $XV GLHVHP *UXQGH ZXUGH GLH ]XU 4XRWD JHK|UHQGHQ $WWULEXWH DXVJHODJHUW XQG GDU�
DXV HLQH $VVR]LDWLRQVNODVVH PRGHOOLHUW� 'LHVH QHXH .ODVVH EH]LHKW VLFK DXI GLH %H]LHKXQJ 8VHU�
)LOHV\VWHP� )ROJHQGH $EELOGXQJ YHUDQVFKDXOLFKW GLHV�

5X[TbhbcT\

@d^cP

0RR^d]c

$EELOGXQJ ��� µ4XRWD§ DOV $VVR]LDWLRQVNODVVH GHU %H]LHKXQJ 8VHU�)LOHV\VWHP

����� 1HXH 9DULDEOHQW\SHQ I�U 9DULDEOHQ PLW HLQJHVFKUlQNWHP :HUWHEHUHLFK

'LH µPHFKDQLVFKH§ hEHUVHW]XQJ GHU $61���0,% KDWWH QLFKWV GDUDQ JHlQGHUW� GD� GLH PHLVWHQ
$WWULEXWW\SHQ LP 2EMHNWPRGHOO HLQIDFKH $61���*UXQGW\SHQ ZDUHQ� 'LHV ZDU LQ YLHOHQ )lOOHQ
DOOHUGLQJV HKHU PDQJHOKDIW� 6R KDW GLH 9DULDEOH OpStat LQ GHU .ODVVH Cpu GHQ 7\S integer �
REZRKO VLH HLJHQWOLFK QXU GLH :HUWH � �I�U µHQDEOHG§� XQG � �I�U µGLVDEOHG§� DQQHKPHQ NRQQWH� (V
ZlUH QXQ LP 5DKPHQ GHU 2SWLPLHUXQJ QDKHOLHJHQG JHZHVHQ� GHQ 7\S GLHVHU 9DULDEOHQ DXI
boolean ]X VHW]HQ� (V HUZLHV VLFK MHGRFK DOV EHVVHU� HLQHQ �JOHLFKZHUWLJHQ� $XI]lKOXQJVW\SHQ ]X
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GHILQLHUHQ� GHU VRIRUW HUNHQQHQ Ol�W� LQ ZHOFKHP 1XW]XQJV]XVWDQG VLFK HLQ *HUlW EHILQGHW �HEHQ
µHQDEOHG§ RGHU µGLVDEOHG§��

(LQ ZHLWHUHV %HLVSLHO I�U GLH (LQI�KUXQJ HLQHV QHXHQ 'DWHQW\SV LVW GLH 9DULDEOH AdminState
�YRUPDOV AdStat �� +LHU ZXUGH �DXV HQWVSUHFKHQGHQ *U�QGHQ� HLQ $XI]lKOXQJVW\S GHILQLHUW� GHU
GLH $GPLQLVWUDWLRQV]XVWlQGH µXQNQRZQ§� µXQORFNHG§� µVKXWWLQJ GRZQ§ XQG µORFNHG§ ]XOl�W�

:LFKWLJ� 6ROO DXV GHP 0RGHOO �ZLH LQ GLHVHP 3UDNWLNXP� PLW 6W3 HLQH ,'/�$XVJDEH HU]HXJW
ZHUGHQ� VR LVW XQEHGLQJW GDUDXI ]X DFKWHQ� GD� LP .ODVVHQWDEHOOHQHGLWRU I�U GLH $WWUL�
EXWH XQG 2SHUDWLRQHQ GLH JHZ�QVFKWHQ (LQVWHOOXQJHQ LQ GHQ 6SDOWHQ I�U ,'/�&RGH
JHPDFKW ZHUGHQ� ,QVEHVRQGHUH VROOWHQ 1XU�/HVH�$WWULEXWH DOV readonly JHNHQQ�
]HLFKQHW ZHUGHQ� $QGHUQIDOOV HU]HXJW 6W3 6FKQLWWVWHOOHQEHVFKUHLEXQJHQ GLH DXIZHQ�
GLJ �E]Z� DXIZHQGLJHU DOV RKQHKLQ VFKRQ� V� X�� QDFKEHDUEHLWHW ZHUGHQ P�VVHQ�

=XP $EVFKOX� GHV .DSLWHOV ��� KLHU QXQ GHU ]X $EELOGXQJ �� HQWVSUHFKHQGH $XVVFKQLWW DXV GHU
RSWLPLHUWHQ 2EMHNW�0,%� 'DV YROOVWlQGLJH RSWLPLHUWH 2EMHNWPRGHOO ILQGHW VLFK LP $QKDQJ�

BhbcT\

=P\T ) bcaX]V , ��
2^]cPRc ) bcaX]V , ��
;^RPcX^] ) bcaX]V , ��
>b ) bcaX]V , ��
7PaSfPaT ) bcaX]V , ��
D_cX\T ) cX\T
3PcT ) SPcT
CX\TI^]T ) bcaX]V , ��
2[^RZCXRZb ) X]cTVTa
���

?a^RTbb^a

=d\QTa ) X]cTVTa
DbTaCX\T ) X]cTVTa
=XRTCX\T ) X]cTVTa
BhbcT\CX\T ) X]cTVTa
8S[TCX\T ) X]cTVTa
Ch_T ) bcaX]V , ��
2[^RZAPcT ) X]cTVTa

6T]TaXRN3TeXRT

83 ) X]cTVTa
=P\T ) bcaX]V , ��
3TbRaX_cX^] ) bcaX]V , ��
DbPVTBcPcT ) CDbBcPcT
0S\X]BcPcT ) C0SBcPcT
0ePX[BcPcT ) C0eBcPcT

Bc^aPVT

BXiT ) QhcTb
DbTS ) QhcTb
0[[^RPcX^]D]Xcb ) QhcTb

T]PQ[T��
SXbPQ[T��
[^RZ��
d][^RZ��
bWdccX]VS^f]��

_Ta\P]T]cBc^aPVT3TeXRT e^[PcX[TBc^aPVT3TeXRT

AP\

EXacdP[<T\^ah

5;2PRWT

B;2PRWT

� 

$EELOGXQJ ��� $XVVFKQLWW DXV GHU RSWLPLHUWHQ 2EMHNW�0,%
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��� ,PSOHPHQWLHUXQJ

����� ,PSOHPHQWLHUXQJVEHGLQJWH 1DFKEHVVHUXQJHQ GHV 2EMHNWPRGHOOV

1DFKGHP GLH REMHNWRULHQWLHUWH 0RGHOOLHUXQJ GHU 0,% DEJHVFKORVVHQ ZDU� VROOWH QXQ GLH ,PSOH�
PHQWLHUXQJ IROJHQ� 'DEHL VWHOOWH VLFK KHUDXV� GD� ¥ HQWJHJHQ GHV *HGDQNHQV GHU 207 ¥ NOHLQH�
LPSOHPHQWLHUXQJVEHGLQJWH 1DFKEHVVHUXQJHQ GHU 0,% QRWZHQGLJ ZXUGHQ�

'D DOV ]XJUXQGHOLHJHQGH $UFKLWHNWXU &25%$ YRUJHVHKHQ ZDU� ZXUGHQ ]XQlFKVW ]XP 2EMHNWPR�
GHOO JHK|UHQGH ,'/�6FKQLWWVWHOOHQEHVFKUHLEXQJHQ YRP 6W3�:HUN]HXJ JHQHULHUW� 'DEHL VWHOOWH
VLFK OHLGHU KHUDXV ¥ ZDV HLJHQWOLFK ]X HUZDUWHQ ZDU ¥� GD� %H]LHKXQJHQ QXU PDQJHOKDIW LQ ,'/
ZLHGHUJHJHEHQ ZHUGHQ� $OV %HLVSLHO GDI�U GLH 6FKQLWWVWHOOHQEHVFKUHLEXQJ GLH I�U GLH 6\VWHP�
NODVVH HU]HXJW ZLUG�

// StP -- created on Mon Apr 29 15:06:21 1996 for ug201db@sun6 from system oo-mib2_02

#ifndef _System_idl_
#define _System_idl_

// stp class declarations
interface System;
// stp class declarations end

// stp class definition 108
interface System
{
// stp class members
    readonly attribute long ClockTicks;
    attribute string Contact;
    attribute date Date;
    attribute string Hardware;
    attribute string Location;
    attribute string Name;
    readonly attribute string Os;
    readonly attribute string TimeZone;
    readonly attribute time Uptime;
    readonly attribute long maxProcessNumber;
    readonly attribute long maxProcessSize;
    readonly attribute long curProcessNumber;
    readonly attribute long curMaxProcessSize;
    readonly attribute long curMaxProcessTime;
    readonly attribute long Avg1;
    readonly attribute long Avg5;
    readonly attribute long Avg15;
    attribute sequence<Printer> assnPrinter;
    attribute Process assnProcess;
    attribute SpecBenchmark assnSpecBenchmark;
    attribute ActiveUser assnActiveUser;
    attribute sequence<Processor> aggrProcessor;
    attribute volatileStorageDevice aggrvolatileStorageDevice;
    attribute sequence<permanentStorageDevice> aggrpermanentStorageDevice;
// stp class members end
};
// stp class definition end

// stp footer
#endif
// stp footer end

(V ZLUG GHXWOLFK� GD� DOOH LP .ODVVHQWDEHOOHQHGLWRU JHPDFKWHQ (LQVWHOOXQJHQ� ZLH readonly �
'DWHQW\SHQ X�l�� �EHUQRPPHQ ZXUGHQ�

$Q RELJHU $XVJDEH LVW JXW ]X HUNHQQHQ� ZLH %H]LHKXQJHQ DXV GHP 2EMHNWPRGHOO LQ ,'/�
6FKQLWWVWHOOHQEHVFKUHLEXQJHQ DEJHELOGHW ZHUGHQ� )ROJHQGH 7DEHOOH JLEW HLQH 6FKQHOO�EHUVLFKW�
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%H]LHKXQJ� �]Z� 6\VWHP XQG� �ZLUG DEJHELOGHW LQ�

��Q�$VVR]LDWLRQ 3ULQWHU attribute sequence<Printer> assnPrinter

����$VVR]LDWLRQ 6SHF%HQFKPDUN attribute SpecBenchmark assnSpecBenchmark

��Q�$JJUHJDWLRQ 3UR]HVVRU attribute sequence<Processor> aggrProcessor

����$JJUHJDWLRQ YRODWLOH6WR'HY attribute volatileStorageDevice aggrvolatileStorageDevice

'LHVH hEHUVHW]XQJ JLEW GLH %H]LHKXQJHQ WDWVlFKOLFK NRUUHNW ZLHGHU� :HUGHQ %H]LHKXQJHQ DO�
OHUGLQJV GHUDUW ¥ QlPOLFK DOV $WWULEXWH ¥ LPSOHPHQWLHUW� HUJLEW VLFK IROJHQGHV 3UREOHP� :LUG HLQ
2EMHNW HLQHU .ODVVH LQVWDQWLLHUW� ZHOFKH LQ PHKUHUHQ DQGHUHQ .ODVVHQ GXUFK HQWVSUHFKHQGH $W�
WULEXWH DOV DVVR]LLHUW JHNHQQ]HLFKQHW LVW� NDQQ HV OHLFKW ]X ,QNRQVLVWHQ]HQ NRPPHQ� ZHQQ GDV
2EMHNW ]�%� LQ HLQHP 2EMHNW LQ GHU µsequence § HUID�W LVW� LQ HLQHP DQGHUHQ 2EMHNW MHGRFK QLFKW�

%H]�JOLFK GHU (U]HXJXQJ XQG /|VFKXQJ YRQ 2EMHNWHQ E]Z� GHU 2EMHNWYHUZDOWXQJ DOOJHPHLQ
HUJLEW VLFK HLQ ZHLWHUHV 3UREOHP� (V EHVWHKW NHLQH µ]HQWUDOH .RPSRQHQWH§� �EHU GLH 2EMHNWH HLQHU
.ODVVH HU]HXJW� JHO|VFKW RGHU ]XP %HLVSLHO DXIJHOLVWHW ZHUGHQ N|QQWHQ�

(LQH /|VXQJ I�U GLHVHV XQG GDV RELJH 3UREOHP ZDU GLH (LQI�KUXQJ YRQ 0HWDNODVVHQ� '�K� ]X
MHGHU .ODVVH H[LVWLHUWH GDPLW HLQH ZHLWHUH .ODVVH� YRQ GHU DOOHUGLQJV QXU HLQ HLQ]LJHV 2EMHNW LQ�
VWDQWLLHUW ZLUG XQG )XQNWLRQHQ EHUHLWVWHOOW� GLH GHU 9HUZDOWXQJ YRQ 2EMHNWHQ GHU +DXSWNODVVH
GLHQHQ� 'D GLHVHV .RQ]HSW HLQ UHLQ LPSOHPHQWLHUXQJVWHFKQLVFKHV LVW� ZXUGH LQ GLHVHU $UEHLW GDU�
DXI YHU]LFKWHW� GLH 0HWDNODVVHQ LQ GDV 2EMHNWPRGHOO DXI]XQHKPHQ�

(LQ )DOO� LQ GHP GLH (LQI�KUXQJ HLQHU QRFK DXV 0HWDNODVVH QRFK DXV HLQHP DQGHUHQ *UXQG
Q�W]OLFK LVW� WUDW LP =XVDPPHQKDQJ PLW GHU 3UR]H��.ODVVH DXI� *HQHUHOO JLOW� GD� GLH 2EMHNW�
0,% EHLP 6\VWHPVWDUW LQVWDQWLLHUW ZHUGHQ VROOWH� %HL VWDWLVFKHQ 2EMHNWHQ E]Z� 2EMHNWHQ� GLH
VLFK QXU VHOWHQ lQGHUQ� ZLH ]�%� 3UR]HVVRUHQ� )HVWSODWWHQ R�l� LVW GLHV DXFK NHLQ 3UREOHP� $QGHUV
YHUKLHOW HV VLFK LQ GLHVHP =XVDPPHQKDQJ EHL G\QDPLVFKHQ E]Z� VLFK VWlQGLJ lQGHUQGHQ 2EMHN�
WHQ ZLH ]XP %HLVSLHO 3UR]H�REMHNWH� (V LVW QDKH]X XQP|JOLFK� GLHVH 0,%�2EMHNWH PLW GHP UHDOHQ
6\VWHP]XVWDQG NRQVLVWHQW ]X KDOWHQ� 'D]X KlWWH EHL MHGHP 3UR]H�VWDUW HLQ 2EMHNW LQVWDQWLLHUW
XQG GLHVHV EHL 3UR]H�WHUPLQLHUXQJ ZLHGHU JHO|VFKW ZHUGHQ P�VVHQ� 0LW =XJULII DXI GLH 3UR]H��
REMHNWH �EHU HLQH 0HWDNODVVH µMetaProcess §� ZDU GLHVHV 3UREOHP JHO|VW� 6REDOG QXQ HLQ =XJULII
DXI GLH 0HWDNODVVH GXUFKJHI�KUW ZLUG� ZLUG GHU %HVWDQG DQ 3UR]H�REMHNWHQ DNWXDOLVLHUW� GDV
DQIUDJHQGH 2EMHNW �LQ GLHVHP )DOO ]�%� GHU 0DQDJHU� HUKlOW DOVR LPPHU =XJULII DXI GHQ DNWXHOOHQ
6\VWHP]XVWDQG� $EELOGXQJ �� ]HLJW JUDSKLVFK QRFKPDOV GLHVHQ LPSOHPHQWLHUXQJVEHGLQJWHQ
µ(LQJULII§ LQ GDV 2EMHNWPRGHOO�

BhbcT\

?a^RTbb

UPcWTa

b^]

BhbcT\

?a^RTbb

� � 

<TcP?a^RTbb

??83 ) X]cTVTa

$EELOGXQJ ��� (LQI�KUXQJ HLQHU 0HWDNODVVH ]XU 9HUZDOWXQJ YRQ 3UR]H�REMHNWHQ

$XV UHLQ REMHNWRULHQWLHUWHU 6LFKW EHGHXWHWH GLHVHU (LQJULII HLQHQ NOHLQHQ 5�FNVFKULWW� ]XPDO GLH
5ROOHQ µIDWKHU§ XQG µVRQ§ MHW]W QXU QRFK LQGLUHNW ��EHU GLH 9DULDEOH 33,'� JHZRQQHQ ZHUGHQ
NRQQWHQ� $XV ,PSOHPHQWLHUXQJVVLFKW EUDFKWH GLHVH 0RGHOOLHUXQJ DOOHUGLQJV HLQH VHKU JUR�H
9HUHLQIDFKXQJ PLW VLFK�
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����� 1DFKEHDUEHLWXQJ GHU YRQ 6W3 JHOLHIHUWHQ ,'/�6FKQLWWVWHOOHQEHVFKUHLEXQJHQ

/HLGHU NRQQWHQ GLH YRQ 6W3 JHOLHIHUWHQ ,'/�6FKQLWWVWHOOHQEHVFKUHLEXQJHQ QLFKW GLUHNW DOV (LQ�
JDEH I�U GHQ 620�&RPSLOHU YHUZHQGHW ZHUGHQ� $Q HLQLJHQ 6WHOOHQ ZDU 1DFKEHDUEHLWXQJ HUIRU�
GHUOLFK� 'LHVH hEHUDUEHLWXQJ XPID�WH IROJHQGH 6FKULWWH�

• 'HILQLWLRQ VSH]LHOOHU $WWULEXWW\SHQ

'DWHQW\SHQ� GLH QLFKW ]X GHQ ,'/�*UXQGW\SHQ JHK|UHQ� P�VVHQ� VRIHUQ VLH QLFKW LQ GHU $W�
WULEXWGHNODUDWLRQ EHVWLPPW VLQG� JHVRQGHUW GHILQLHUW ZHUGHQ� ,P XQWHQ DQJHJHEHQHQ %HL�
VSLHO ZXUGHQ GLH 7\SHQGHILQLWLRQHQ LQ GLH 'DWHL Types.idl DXVJHODJHUW� :HLWHU ]X EHDFK�
WHQ LVW� GD� GHU 620�&RPSLOHU ]ZDU 6HTXHQ]HQ NHQQW� RIW MHGRFK QLFKW GHQ 'DWHQW\S� �EHU
GHP GLH 6HTXHQ] H[LVWLHUW� 6R PX�WH GHP 620�&RPSLOHU �]�%� GXUFK µLQFOXGLHUHQ§ HLQHU
HQWVSUHFKHQGHQ ,'/�'DWHL� EHL $XIWUHWHQ YRQ sequence<Processor> GLH 'HILQLWLRQ YRQ
Processor PLWJHWHLOW ZHUGHQ�

• $EOHLWXQJ DOOHU 6FKQLWWVWHOOHQ �LQWHUIDFHV� DXV 6202EMHFW

'LHV LVW HLQH .RQYHQWLRQ GHV 620�,'/�&RPSLOHUV� 'LHVHU IRUGHUW� GD� DOOH LQ GHQ ,'/�
'DWHLHQ DXIWUHWHQGHQ 6FKQLWWVWHOOHQ YRQ 6202EMHFW DEJHOHLWHW VLQG�

• (UJlQ]XQJ GHU ,'/�'DWHLHQ XP HLQHQ µLPSOHPHQWDWLRQ§�$EVFKQLWW

,Q GLHVHP $EVFKQLWW PX� GHP &RPSLOHU PLWJHWHLOW ZHUGHQ� LQ ZHOFKHU '//�'DWHL GLH VSl�
WHUH $XVJDEH VWHKHQ VROO� :HLWHU VROOWH I�U MHGHV 1XU�/HVH�$WWULEXW HLQH noget �$QZHLVXQJ
E]Z� I�U MHGHV 6FKUHLE�/HVH�$WWULEXW HLQH noget � XQG HLQH noset �$QZHLVXQJ KLQ]XJHI�JW
ZHUGHQ� 'LHV YHUDQOD�W GHQ &RPSLOHU� OHHUH 5DKPHQ I�U get � XQG set �2SHUDWLRQHQ ]X HU�
]HXJHQ� %HL )HKOHQ GLHVHU $QZHLVXQJHQ JHQHULHUW GHU &RPSLOHU DXWRPDWLVFK HLQH LQWHUQH
get � E]Z� HLQH LQWHUQH get � XQG HLQH set �2SHUDWLRQ� GLH GHQ HQWVSUHFKHQGHQ $WWULEXWZHUW
OLHIHUW E]Z� VHW]W� 'LHV LVW LP YRUOLHJHQGHQ )DOO MHGRFK PHLVW QLFKW JHZ�QVFKW� GD HV LP )DOO
GHU µLQWHUQHQ§ 2SHUDWLRQHQ QLFKW P|JOLFK LVW� HLJHQHQ &RGH I�U GLH 2SHUDWLRQHQ HLQ]XI��
JHQ�

)ROJHQGHU &RGH ]HLJW GLH ,'/�6FKQLWWVWHOOHQEHVFKUHLEXQJ GHU .ODVVH System QDFK GHU hEHUDU�
EHLWXQJ JHPl� RELJHQ GUHL 5HJHOQ�

// StP -- created on Mon Apr 29 15:06:21 1996 for ug201db@sun6 from system oo-mib2_02

#include <somobj.idl>
#include <Types.idl>

#ifndef _System_idl_
#define _System_idl_

// stp class declarations
interface System;
// stp class declarations end

// stp class definition 108
interface System : SOMObject
{
// stp class members
[...]
// stp class members end

#ifdef __SOMIDL__
implementation {
    dllname = "System.dll";

    ClockTicks: noget;
    Contact: noget, noset;
    Date: noget, noset;
    Hardware: noget;
    Location: noget;
    Name: noget;
    Os: noget;
    TimeZone:noget, noset;
    Uptime: noget;
    maxProcessNumber: noget;
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    maxProcessSize: noget;
    curProcessNumber: noget;
    curMaxProcessSize: noget;
    curMaxProcessTime: noget;

[...]
};
#endif /*__SOMIDL__*/

};
// stp class definition end

// stp footer
#endif
// stp footer end

1DFKGHP QXQ DOOH ,'/�'DWHLHQ GHUDUW QDFKEHDUEHLWHW ZXUGHQ� NRQQWH GHU 620�&RPSLOHU HLQJH�
VHW]W ZHUGHQ� 'LHVHU HU]HXJWH DXV HLQHU ,'/�'DWHL IROJHQGH $XVJDEHQ

• HLQH �F�'DWHL

GLHVH 'DWHL HQWKlOW GLH 0HWKRGHQU�PSIH� GLH PLW ,PSOHPHQWLHUXQJVFRGH DXIJHI�OOW ZHUGHQ
N|QQHQ

• HLQH �LK�'DWHL

GLHV LVW GLH µ+HDGHU§�'DWHL I�U GLH ]XJHK|ULJH �F�'DWHL

• HLQH �K�'DWHL

GLHVH 'DWHL LVW YRP VSlWHUHQ &OLHQW ]X LQFOXGLHUHQ

1DFKIROJHQG ZLUG HLQ $XVVFKQLWW HLQHU YRP 620�&RPSLOHU HU]HXJWHQ �F�'DWHL DQJHJHEHQ� GHU
GDV $WWULEXW ClockTicks GHU .ODVVH System EHWULIIW� =XQlFKVW QRFKPDOV GHU EHWUHIIHQGH ,'/�
&RGH�

// StP -- created on Mon Apr 29 15:06:21 1996 for ug201db@sun6 from system oo-mib2_02

#include <somobj.idl>
#include <Types.idl>

#ifndef _System_idl_
#define _System_idl_

// stp class declarations
interface System;
// stp class declarations end

// stp class definition 108
interface System : SOMObject
{
// stp class members
[...]
// stp class members end

#ifdef __SOMIDL__
implementation {
    dllname = "System.dll";

    ClockTicks: noget;
    [...]
};
#endif /*__SOMIDL__*/

};
// stp class definition end

// stp footer
#endif
// stp footer end
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'DUDXV JHQHULHUWH GHU 620�&RPSLOHU IROJHQGH �F�'DWHL�

/*
 *  This file was generated by the SOM Compiler and Emitter Framework.
 *  Generated using:
 *      SOM Emitter emitctm.dll: 2.41
 */

#ifndef SOM_Module_system_Source
#define SOM_Module_system_Source
#endif
#define System_Class_Source

#include "SYSTEM.ih"

/*
 *Method from the IDL attribute statement:
 *"readonly attribute long ClockTicks"
 */

SOM_Scope long  SOMLINK _get_ClockTicks(System somSelf,  Environment *ev)
{
    SystemData *somThis = SystemGetData(somSelf);
    SystemMethodDebug("System","_get_ClockTicks");

    /* Return statement to be customized: */
    return
}
[...]

$QVWHOOH GHV .RPPHQWDUV /* Return statement to be customized */ NRQQWH QXQ GHU
HQWVSUHFKHQGH HLJHQH &RGH HLQJHVHW]W ZHUGHQ�

/*
 *  This file was generated by the SOM Compiler and Emitter Framework.
 *  Generated using:
 *      SOM Emitter emitctm.dll: 2.41
 */

#ifndef SOM_Module_system_Source
#define SOM_Module_system_Source
#endif
#define System_Class_Source

#include "SYSTEM.ih"

/*
 *Method from the IDL attribute statement:
 *"readonly attribute long ClockTicks"
 */

SOM_Scope long  SOMLINK _get_ClockTicks(System somSelf,  Environment *ev)
{
    SystemData *somThis = SystemGetData(somSelf);
    SystemMethodDebug("System","_get_ClockTicks");

    static long tick;
    tick = (long) sysconf( _SC_CLK_TCK );

    return &tick;
}
[...]

'LHVH 'DWHL NDQQ GDQQ �]XVDPPHQ PLW GHU �LK�'DWHL� �EHUVHW]W ZHUGHQ� $OV (UJHEQLV HUKlOW PDQ
GDQQ HLQ 6HUYHUREMHNW�

=XU (LQRUGQXQJ LQ GHQ *HVDPWNRQWH[W VHL DQ GLHVHU 6WHOOH QRFKPDOV DXI $EELOGXQJ � YHUZLHVHQ�
'LH GRUW DQJHJHEHQHQ HUVWHQ YLHU 6FKULWWH ZXUGHQ ZLH IROJW GXUFKJHI�KUW�
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�� 'HNODUDWLRQ GHU 2EMHNWNODVVHQ PLW +LOIH GHU ,'/
'LH HQWVSUHFKHQGHQ ,'/�6FKQLWWVWHOOHQEHVFKUHLEXQJHQ ZXUGHQ PLW 6W3 DXI %DVLV GHV HU�
VWHOOWHQ 2EMHNWPRGHOOV HU]HXJW�

�� 9RUFRPSLOLHUHQ GHU ,'/�'DWHL
'LHVHU 6FKULWW ZXUGH PLW +LOIH GHV 620�&RPSLOHUV GXUFKJHI�KUW� GHU DXV GHU ,'/�'DWHL
GLH HQWVSUHFKHQGHQ 0HWKRGHQU�PSIH JHQHULHUWH�

�� +LQ]XI�JHQ YRQ ,PSOHPHQWLHUXQJVFRGH
'D]X PX�WH QXU HLQH HQWVSUHFKHQGH .RPPHQWDU]HLOH GXUFK ,PSOHPHQWLHUXQJVFRGH HUVHW]W
ZHUGHQ

�� hEHUVHW]HQ GHV &RGHV
'DPLW NRQQWH HLQ 6HUYHUREMHNW JHQHULHUW ZHUGHQ�

'LH 6FKULWWH � ELV � P�VVHQ GDQQ LP NRQNUHWHQ $QZHQGXQJVIDOO� G�K� EHLVSLHOVZHLVH LP (LQVDW]
DOV 6\VWHPDJHQW� GXUFKJHI�KUW ZHUGHQ�
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� $UEHLWHQ PLW GHP 6W3�207�6RIWZDUHSDNHW

��� 'LH )XQNWLRQDOLWlW XQG $XIEDX GHV 6W3�207�6RIWZDUHSDNHWHV

Bc? 3TbZc^_

2[Pbb

AT_^bXc^ah

1a^fbTa

>QYTZc�

\^ST[[

4SXc^a

3h]P\XZ�

\^ST[[

4SXc^a

5d]ZcX^]b�

\^ST[[

4SXc^a

DbT 2PbT

4SXc^a

:[PbbT]�

cPQT[[T]

4SXc^a

IdbcP]Sb�

cPQT[[T]

4SXc^a

3XPVaP\\TSXc^aT] CPQT[[T]TSXc^aT]

Bc? DcX[XcXTb
3adRZ d]S

;Ph^dc

><C

AT_^bXc^ah

1a^fbTa

FTaZiTdVT

BZaX_cT]�

\P]PVTa

BhbcT\ �

AT_^bXc^ah

0S\X]

BhbcT\SPcTXT]

>QYTZc�<P]PVT\T]c�BhbcT\

Bc? AT_^bXc^ah

>QYTZc�

X]cTaPZcX^]b

4SXc^a

$EELOGXQJ ��� 'HU $XIEDX GHV 6W3�207�3DNHWHV

'DV 6W3�6\VWHP EHVWHKW DXV IROJHQGHQ .RPSRQHQWHQ�

6W3 'HVNWRS

'HU 6W3 'HVNWRS LVW GLH =HQWUDOH LP 6W3�3DNHW� 9RQ LKP DXV N|QQHQ DOOH (GLWRUHQ XQG :HUN]HX�
JH DXIJHUXIHQ ZHUGHQ� *HQDXHUHV KLHU]X VLHKH .DSLWHO ���� µ'HU 6W3 'HVNWRS§ �6HLWH ����

&ODVV 5HSRVLWRU\ %URZVHU

0LW GLHVHP %URZVHU NDQQ GDV 6W3 5HSRVLWRU\ EHWUDFKWHW XQG QDFK 207 .RQVWUXNWHQ GXUFK�
VXFKW ZHUGHQ� *HQDXHUHV ]XP 7KHPD µ6W3 5HSRVLWRU\§ VLHKH .DSLWHO ����� �6HLWH ����

'LDJUDPPHGLWRUHQ

'LH (GLWRUHQ HUODXEHQ� GLH YHUVFKLHGHQHQ 'LDJUDPPH LP 207�0RGHOO ]X EHDUEHLWHQ� 'D]X JH�
K|UHQ (GLWRUHQ I�U GDV 2EMHNWPRGHOO� GDV '\QDPLNPRGHOO� GDV )XQNWLRQVPRGHOO� HLQ (GLWRU I�U
8VH &DVHV VRZLH HLQ (GLWRU ]XU %HVFKUHLEXQJ YRQ 2EMHNWLQWHUDNWLRQHQ� 'DV .DSLWHO ��� �µ'LH
(GLWRUHQ§� JHKW JHQDXHU DXI GLHVH .RPSRQHQWHQ HLQ�

7DEHOOHQHGLWRUHQ

$QDORJ ]X GHQ 'LDJUDPPHGLWRUHQ HUODXEHQ HV GLH 7DEHOOHQHGLWRUHQ� 7DEHOOHQ GHV 207�0RGHOOV
]X EHDUEHLWHQ� 'D]X JHK|UHQ GHU .ODVVHQWDEHOOHQHGLWRU XQG GHU =XVWDQGVWDEHOOHQHGLWRU�

:HUN]HXJH

'LH :HUN]HXJH XQWHUVW�W]HQ GHQ %HQXW]HU GDULQ� GLH HUVWHOOWHQ 'LDJUDPPH XQG 7DEHOOHQ ZHL�
WHU]XYHUDUEHLWHQ E]Z� DXV]XJHEHQ� 'D]X JHK|UHQ XQWHU DQGHUHP HLQ 6W3 5HSRVLWRU\ %URZVHU
�VLHKH .DS� ������� HLQ 6NULSWHQPDQDJHU ]XU (U]HXJXQJ YRQ 4XHOOFRGH XQG 'RNXPHQWDWLRQHQ
XVZ�
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6\VWHPGDWHLHQ

-HGH 6\VWHPGDWHL HQWKlOW ,QIRUPDWLRQHQ ]X MHZHLOV HLQHP 'LDJUDPP E]Z� HLQHU 7DEHOOH� 'LD�
JUDPPGDWHLHQ VSHLFKHUQ 'DWHQ ]X GHQ 6\PEROHQ HLQHV 'LDJUDPPV� 7DEHOOHQHGLWRUHQ VSHLFKHUQ
=HOOLQKDOWH� 0HKUIDFK YRUNRPPHQGH (OHPHQWH ZHUGHQ DXFK PHKUIDFK DEJHVSHLFKHUW�

2EMHFW 0DQDJHPHQW 6\VWHP

0LW GHP 2EMHFW 0DQDJHPHQW 6\VWHP NDQQ GHU %HQXW]HU VHLQH 207�0RGHOOH EHTXHP YHUZDOWHQ�
0LW HLQHP %URZVHU LVW HV P|JOLFK� $EIUDJHQ ]X HUVWHOOHQ� GLH HQWZHGHU DXI 6W3�207 .RQVWUXN�
WHQ �LQ )RUP HLQHU 4XHU\�E\�H[DPSOH� EDVLHUHQ RGHU PLW HLQHU HLJHQHQ $EIUDJHVSUDFKH� GHU 2E�
MHFW 0DQDJHPHQW 6\VWHP TXHU\ ODQJXDJH� IRUPXOLHUW ZHUGHQ�

6W3 5HSRVLWRU\

'DV 6W3 5HSRVLWRU\ LVW GHU ]HQWUDOH 'DWHQVSHLFKHU LP 6W3�6\VWHP� +LHU ZHUGHQ DOOH 'DWHQ EH�
]�JOLFK 'LDJUDPPHQ XQG 7DEHOOHQ JHKDOWHQ� 0HKUIDFK LQ 'LDJUDPPHQ RGHU 7DEHOOHQ YRUNRP�
PHQGH 2EMHNWH ZHUGHQ KLHU QXU HLQIDFK JHVSHLFKHUW� *HQDXHUHV ]XP 6W3 5HSRVLWRU\ VLHKH .DSL�
WHO ������

��� 'HU 6W3 'HVNWRS

1DFK $XIUXI YRQ 6RIWZDUH WKURXJK 3LFWXUHV PLWWHOV GHV .RPPDQGRV

stp [&]

HUVFKHLQW GHU 6W3 'HVNWRS DXI GHP %LOGVFKLUP� (U LVW GLH =HQWUDOH LP 6W3�3DNHW� 9RQ LKP DXV
N|QQHQ DOOH (GLWRUHQ XQG :HUN]HXJH �VLHKH $EELOGXQJ ��� DXIJHUXIHQ ZHUGHQ�

$EELOGXQJ �� ]HLJW GDV 6W3�'HVNWRS�)HQVWHU�

$EELOGXQJ ��� 'HU 6RIWZDUH WKURXJK 3LFWXUHV 'HVNWRS

'HU 6W3 'HVNWRS HQWKlOW LQ GHP )HOG µ&DWHJRULHV�7RROV§ ,FRQV� GLH GLH HLQ]HOQHQ 0RGXOH GHV 6W3�
3DNHWHV UHSUlVHQWLHUHQ� 8P QXQ HLQ QHXHV 3URMHNW ]X VWDUWHQ� PX� ]XQlFKVW HLQ QHXHV
µ6\VWHP§ EHVWLPPW ZHUGHQ� 'LHV JHVFKLHKW IROJHQGHUPD�HQ� 0DQ ZlKOW LP 6W3 'HVNWRS GLH .D�
WHJRULH µ$GPLQLVWHU§ �� $QVFKOLH�HQG VHOHNWLHUW PDQ µ$GPLQLVWHU 6\VWHP§� $XV GHP µ&RPPDQGV§�
0HQ� ZlKOW PDQ GHQ 0HQ�SXQNW µ&UHDWH 6\VWHP§� ZRUDXIKLQ VLFK HLQH 'LDORJPDVNH |IIQHW� LQ
GHU PDQ GDV QHXH 3URMHNW DQOHJHQ NDQQ�

� 'LHVH LVW LQ $EELOGXQJ �� QLFKW ]X VHKHQ� GD]X P��WH LQ GHP )HOG µ&DWHJRULHV�7RROV§ QDFK XQWHQ JHVFUROOW ZHUGHQ�
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%HYRU 6LH QXQ PLW GHU $UEHLW DQ HLQHP QHXHQ RGHU EHUHLWV EHVWHKHQGHQ 3URMHNW EHJLQQHQ N|Q�
QHQ� P�VVHQ 6LH GLHVHV 3URMHNW DOV µDNWLY§ EHVWLPPHQ� :lKOHQ 6LH KLHU]X LP 0HQ� µ)LOH§ GHQ
0HQ�SXQNW µ6HW 3URMHFW�6\VWHP§

%HL $QNOLFNHQ HLQHV GHU ,FRQV� HUVFKHLQHQ LP )HOG GDQHEHQ GLH EHUHLWV YRUKDQGHQHQ 0RGHOOH
RGHU 7DEHOOHQ� (LQHQ (GLWRU |IIQHW PDQ QXQ� LQGHP PDQ HLQHV GHU EHVWHKHQGHQ 0RGHOOH VHOHN�
WLHUW XQG DQVFKOLH�HQG LP 0HQ� µ&RPPDQGV§ GHQ 0HQ�SXQNW µ(GLW 'LDJUDP�§ DXVZlKOW E]Z�
µ6WDUW 1HZ (GLWRU�§ XP HLQ QHXHV 2EMHNW GHU JHZlKOWHQ .DWHJRULH ]X HUVWHOOHQ�

'LH &RGHHU]HXJXQJ NDQQ HEHQIDOOV YRP 6W3 'HVNWRS DXV HLQJHOHLWHW ZHUGHQ� 'D]X PX� LP
)HOG µ2EMHFW 0RGHO 'LDJUDPV§ HLQ 2EMHNWPRGHOO DXVJHZlKOW ZHUGHQ� $QVFKOLH�HQG NDQQ GXUFK
$XIUXI HLQHV HQWVSUHFKHQGHQ 0HQ�SXQNWHV LP 0HQ� µ&RPPDQGV§ HLQH $XVJDEH GHU JHZ�QVFK�
WHQ $UW HU]HXJW ZHUGHQ� ,Q GHU 9HUVLRQ � YRQ 6W3 N|QQHQ &RGHV I�U IROJHQGH 6SUDFKHQ JHQHULHUW
ZHUGHQ�

• &��
• 6PDOOWDON
• ,'/
• $GD���

��� 'LH (GLWRUHQ

'LH 'LDJUDPPHGLWRUHQ KDEHQ DOOH HLQ lKQOLFKHV lX�HUHV (UVFKHLQXQJVELOG� ,Q $EELOGXQJ �� LVW
H[HPSODULVFK GDV )HQVWHU GHV 2EMHNWPRGHOOHGLWRUV ]X VHKHQ� $XV GHU (OHPHQWOHLVWH N|QQHQ� MH
QDFK 'LDJUDPPHGLWRU� HQWVSUHFKHQGH 'LDJUDPPHOHPHQWH �]�%� .ODVVHQV\PEROH� %H]LHKXQJVSIHL�
OH HWF�� LQ GLH $UEHLWVIOlFKH JH]RJHQ� ZHUGHQ� 0LW +LOIH GHU %LOGODXIOHLVWHQ NDQQ GHU MHZHLOV JH�
Z�QVFKWH $XVVFKQLWW DXV GHP 0RGHOO DQJH]HLJW ZHUGHQ�

(LQ 2EMHNW ZLUG ]XPHLVW GDGXUFK EH]HLFKQHW� GD� GDV EHWUHIIHQGH 2EMHNW PLW GHP 0DXV]HLJHU
VHOHNWLHUW XQG DQVFKOLH�HQG GHU %H]HLFKQHU �EHU 7DVWDWXU HLQJHJHEHQ ZLUG�

2EMHNWPRGHOOHGLWRU

0LW GHP 2EMHNWPRGHOOHGLWRU NDQQ� ZLH GLH %H]HLFKQXQJ VFKRQ VDJW� GDV 2EMHNWPRGHOO GHV 3UR�
MHNWHV HUVWHOOW ZHUGHQ� (V N|QQHQ .ODVVHQ GHILQLHUW ZHUGHQ� GHUHQ $WWULEXWH HLQJHI�JW� .ODVVHQ�
RSHUDWLRQHQ IHVWJHOHJW VRZLH %H]LHKXQJHQ �$VVR]LDWLRQHQ� $JJUHJDWLRQHQ� 9HUHUEXQJHQ� ]ZL�
VFKHQ .ODVVHQ PRGHOOLHUW ZHUGHQ�

$EELOGXQJ ��� $XIEDX HLQHV 6W3�(GLWRUIHQVWHUV �DP %HLVSLHO GHV

2EMHNWPRGHOOHGLWRUV�

� µJH]RJHQ§ VROO KHL�HQ� GDV HQWVSUHFKHQGH 2EMHNW ZLUG PLW JHGU�FNWHU 0DXVWDVWH LQ GHQ $UEHLWVEHUHLFK JHI�KUW�
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8VH�&DVH�(GLWRU

=XU 0RGHOOLHUXQJ YRQ 8VH &DVHV� (UHLJQLVIOX�� XQG (UHLJQLVYHUIROJXQJVGLDJUDPPHQ NDQQ GLH�
VHU (GLWRU HLQJHVHW]W ZHUGHQ� 8VH &DVHV N|QQHQ LQ (UHLJQLVV]HQDULHQ ]HUOHJW ZHUGHQ� 'DU�EHU
KLQDXV N|QQHQ I�U (UHLJQLVVH (FKW]HLWYRUJDEHQ JHWURIIHQ ZHUGHQ�

'\QDPLNPRGHOOHGLWRU

0LW GLHVHP (GLWRU LVW HV P|JOLFK� I�U GLH ZLFKWLJHQ .ODVVHQ HLQHV 0RGHOOV MHZHLOV HLQ =X�
VWDQGVGLDJUDPP DQ]XOHJHQ� ZHOFKHV GDV G\QDPLVFKH 9HUKDOWHQ GHU EHWUHIIHQGHQ .ODVVH LP 2E�
MHNWPRGHOO �EHU GLH =HLW EHVFKUHLEW�

2EMHNWLQWHUDNWLRQV�(GLWRU

'LHVHU (GLWRU HUP|JOLFKW HV GHP %HQXW]HU HLQH VSH]LHOOH $UW YRQ 2EMHNWGLDJUDPPHQ ]X HUVWHOOHQ�
GLH GLH ,QWHUDNWLRQ GHU HLQ]HOQHQ 2EMHNWH EHVFKUHLEHQ� 'DU�EHU KLQDXV N|QQHQ ,QWHUDNWLRQVGLD�
JUDPPH HUVWHOOW ZHUGHQ� GLH 2EMHNWLQWHUDNWLRQHQ JUDSKLVFK DQGHUV DXI]HLJHQ� 'LH HLQH 'LD�
JUDPPDUW NDQQ DXI :XQVFK DXWRPDWLVFK DXV GHU DQGHUHQ HU]HXJW ZHUGHQ� 2EMHNW� XQG ,QWHUDN�
WLRQVGLDJUDPP ZHUGHQ DXWRPDWLVFK V\QFKURQLVLHUW�

)XQNWLRQVPRGHOOHGLWRU

'DV )XQNWLRQVPRGHOO NDQQ PLW GLHVHP (GLWRU LQ 'H0DUFR�<RXUGRQ XQG 5XPEDXJK�1RWDWLRQ
HUVWHOOW ZHUGHQ� 3UR]HVVH� 'DWHQVSHLFKHU XQG 2EMHNWH N|QQHQ HEHQVR PRGHOOLHUW ZHUGHQ ZLH 'D�
WHQ�� .RQWUROO� XQG 2EMHNWIO�VVH�

.ODVVHQWDEHOOHQHGLWRU

0LW GHP .ODVVHQHGLWRU N|QQHQ GLH $WWULEXWH XQG 2SHUDWLRQHQ I�U HLQH HLQ]HOQH .ODVVH GHILQLHUW
ZHUGHQ� 'DU�EHU KLQDXV LVW HV P|JOLFK� I�U EHVWLPPWH $XVJDEHQ VSH]LILVFKH (LQVWHOOXQJHQ YRU�
]XQHKPHQ� 'D]X JHK|UHQ XQWHU DQGHUHP (LQVWHOOXQJHQ I�U &�� �]�%� RE HLQ $WWULEXW privilege
RGHU const LVW�� 6PDOOWDON� $GD��� XVZ�

=XVWDQGVWDEHOOHQHGLWRU

'HU =XVWDQGVWDEHOOHQHGLWRU YHUZHQGHW GLH JOHLFKHQ (OHPHQWH ZLH GHU '\QDPLNPRGHOOHGLWRU
�V�R��� ,Q HLQHU WDEHOODULVFKHQ hEHUVLFKW N|QQHQ KLHU HEHQIDOOV =XVWlQGH� GHUHQ bQGHUXQJHQ�
(LQJDQJV� XQG $XVJDQJVHUHLJQLVVH PRGHOOLHUW ZHUGHQ�

��� 'LH ,QIRUPDWLRQVVSHLFKHUXQJ LQ 6W3

����� 'LH 6\VWHPGDWHLHQ

6W3 OHJW I�U MHGHV HUVWHOOWH 'LDJUDPP� MHGH 7DEHOOH XQG $QPHUNXQJ� GLH GHU %HQXW]HU VHLQHP
207�0RGHOO KLQ]XI�JW� HLQH HLJHQH 'DWHL DQ� 'LHVH 'LDJUDPPGDWHLHQ HQWKDOWHQ ,QIRUPDWLRQHQ
�EHU GLH 2EMHNWEH]LHKXQJHQ� %H]HLFKQXQJHQ GHU %H]LHKXQJHQ� 6WUXNWXU GHU 'LDJUDPPH XVZ�
7DEHOOHQGDWHLHQ HQWKDOWHQ ,QIRUPDWLRQHQ �EHU GLH ,QKDOWH GHU 7DEHOOHQ]HOOHQ� ,Q $QPHUNXQJV�
GDWHLHQ ZHUGHQ ¥ ZLH GHU 1DPH VFKRQ VDJW ¥ GLH $QPHUNXQJHQ JHVSHLFKHUW� GLH GHU %HQXW]HU ]X
'LDJUDPPHQ RGHU 7DEHOOHQ DQJLEW�

,Q GHQ 6\VWHPGDWHLHQ ZLUG MHGH .RPSRQHQWH HLQHV 'LDJUDPPV RGHU HLQHU 7DEHOOH I�U VLFK JH�
VSHLFKHUW� 'DV KHL�W DOVR� WULWW ]XP %HLVSLHO HLQH .ODVVH LQ HLQHP 'LDJUDPP PHKUIDFK DXI� VR
ZLUG VLH LQ GHU 'LDJUDPPGDWHL DXFK PHKUIDFK HUID�W� 'DEHL ZLUG DOOHUGLQJV GLH ,QIRUPDWLRQ� GLH
MHZHLOV JOHLFK EOHLEW� QLFKW PHKUIDFK JHVSHLFKHUW� 'LH (UIDVVXQJ HUIROJW GXUFK (LQI�JHQ PHKUHUHU
5HIHUHQ]HQ DXI GLH HQWVSUHFKHQGH .ODVVH LP 5HSRVLWRU\ �V�X���
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����� 'DV 5HSRVLWRU\

'DV 5HSRVLWRU\ LVW GHU ]HQWUDOH 'DWHQVSHLFKHU LP 6W3�6\VWHP� +LHU ZHUGHQ GLH ,QIRUPDWLRQHQ
�EHU GLH HLQ]HOQHQ .RPSRQHQWHQ GHV 207�0RGHOOV JHKDOWHQ� 'DEHL LVW MHGH .RPSRQHQWH MHZHLOV
QXU HLQPDO JHVSHLFKHUW� HJDO ZLH RIW VLH LQ GHQ 'LDJUDPPHQ� 7DEHOOHQ XVZ� HUVFKHLQW� 'LD�
JUDPP� RGHU 7DEHOOHQGDWHLHQ �V�R�� JUHLIHQ DXI GLHVH .RPSRQHQWHQ �EHU 5HIHUHQ]HQ ]X� 'LHVH
9RUJHKHQVZHLVH JDUDQWLHUW� GD� GLH ,QKDOWH DOOHU 6\VWHPGDWHLHQ NRQVLVWHQW VLQG� (LQH EHVWLPPWH
.ODVVH� GLH ]�%� LQ PHKUHUHQ 'LDJUDPPHQ ¥ XQWHU 8PVWlQGHQ GRUW ZLHGHUXP PHKUIDFK ¥ DXI�
WULWW� KDW VWHWV GLH JOHLFKH 6WUXNWXU� :LGHUVSU�FKOLFKH (LQJDEHQ ]X HLQHU .ODVVH VLQG DOVR XQ�
P|JOLFK�

8P HLQH 207�.RPSRQHQWH LQ GDV 5HSRVLWRU\ DXI]XQHKPHQ� JHQ�JW HV� GDV 'LDJUDPP� GLH 7D�
EHOOH RGHU GLH $QPHUNXQJ DE]XVSHLFKHUQ� LQ GHU GLH .RPSRQHQWH ]XOHW]W EHDUEHLWHW ZXUGH�

��� 'HU (QWZXUI HLQHV 207�0RGHOOV

,Q GHQ PHLVWHQ )lOOHQ ZLUG XQWHU 6W3 HLQ 207�0RGHOO IROJHQGHUPD�HQ HQWZLFNHOW� =XQlFKVW
ZLUG GDV 2EMHNWPRGHOO HU]HXJW� 'DEHL ILQGHQ YRU DOOHP GHU 2EMHNWPRGHOO� XQG GHU .ODVVHQWDEHO�
OHQHGLWRU 9HUZHQGXQJ� 8QWHU 8PVWlQGHQ VHW]W PDQ� VRIHUQ PDQ EHL GHU 2EMHNWPRGHOO�
(QWZLFNOXQJ ]XP $XIILQGHQ YRQ .ODVVHQ� $WWULEXWHQ XQG 2SHUDWLRQHQ PLW 8VH &DVHV DUEHLWHW� LQ
GLHVHU 3KDVH DXFK GHQ 8VH &DVH (GLWRU HLQ� 0LW +LOIH GLHVHU GUHL :HUN]HXJH N|QQHQ QXQ DOOH
.ODVVHQ� GLH 2SHUDWLRQHQ XQG $WWULEXWH VRZLH GLH VWDWLVFKHQ %H]LHKXQJHQ XQWHUHLQDQGHU PRGHO�
OLHUW ZHUGHQ�

=HQWUDOHU (GLWRU LVW LQ YLHOHQ )lOOHQ GHU 2EMHNWPRGHOOHGLWRU� 9RQ LKP DXV ZHUGHQ GDQQ GLH DQGH�
UHQ (GLWRUHQ DXIJHUXIHQ� '\QDPLNPRGHOOHGLWRU� )XQNWLRQVPRGHOOHGLWRU XQG GLH (GLWRUHQ ]XU
(U]HXJXQJ YRQ (UHLJQLVGLDJUDPPHQ KHOIHQ GDQQ� GDV 207�0RGHOO ]X YHUIHLQHUQ XQG ZHLWHUH
9RUJDEHQ I�U GLH &RGHHU]HXJXQJ ]X PDFKHQ� $EELOGXQJ �� ]HLJW QRFKPDOV JUDSKLVFK GLH =X�
VDPPHQKlQJH GHU HLQ]HOQHQ 207�0RGHOOH LP 5DKPHQ GHU 6RIWZDUHPRGHOOLHUXQJ PLW GHP 6W3�
:HUN]HXJ�

3h]P\XZ\^ST[[

>QYTZc\^ST[[

5d]ZcX^]b\^ST[[ 4aTXV]XbSXPVaP\\T

?a^VaP\\R^ST

$EELOGXQJ ��� =XVDPPHQKlQJH ]ZLVFKHQ GHQ HLQ]HOQHQ 207�0RGHOOHQ

:LUG YRQ HLQHP (GLWRU LQ HLQHQ DQGHUHQ JHZHFKVHOW� VR HUVFKHLQW PHLVW GLH JHUDGH EHDUEHLWHWH
.RPSRQHQWH LQ HLQHU DQGHUHQ 'DUVWHOOXQJVIRUP� :LUG ]XP %HLVSLHO YRP 2EMHNWPRGHOOHGLWRU LQ
GHQ .ODVVHQWDEHOOHQHGLWRU JHZHFKVHOW� VR HUVFKHLQW GDV JHUDGH EHDUEHLWHWH 2EMHNW LQ 7DEHOOHQ�
IRUP�

:DV GDV +LQ� XQG +HUVFKDOWHQ ]ZLVFKHQ GHQ (GLWRUHQ EHWULIIW� VR LVW ]X EHDFKWHQ� GD� LQ 6W3
QLFKW YRQ MHGHP EHOLHELJHQ (GLWRU ; LQ HLQHQ EHOLHELJHQ DQGHUHQ (GLWRU < JHZHFKVHOW ZHUGHQ
NDQQ� 'LH 7DEHOOH LQ $EELOGXQJ �� JLEW GDU�EHU $XIVFKOX�� YRQ ZHOFKHP (GLWRU MHZHLOV LQ ZHO�
FKHQ DQGHUHQ QDYLJLHUW ZHUGHQ NDQQ �HLQH 0DUNLHUXQJ EHGHXWHW� GD� YRQ GHP (GLWRU OLQNV LQ
GHQ (GLWRU REHQ JHZHFKVHOW ZHUGHQ NDQQ�� %HPHUNHQVZHUW LVW KLHUEHL ]XP %HLVSLHO� GD� HV QLFKW
P|JOLFK LVW� YRP 2EMHNWPRGHOOHGLWRU LQ GHQ 8VH &DVH (GLWRU ]X VFKDOWHQ� 0DQ VROOWH GLH 8VH &D�
VH�0RGHOOLHUXQJ DOVR YROOVWlQGLJ DEVFKOLH�HQ� HKH PDQ PLW GHU 2EMHNWPRGHOOLHUXQJ EHJLQQW�

:RKO LVW HV DEHU ]XP %HLVSLHO P|JOLFK� LP 2EMHNWPRGHOOHGLWRU HLQH .ODVVH DXV]XZlKOHQ� DQ�
VFKOLH�HQG GHQ .ODVVHQWDEHOOHQHGLWRU DXI]XUXIHQ� XP GLH PDUNLHUWH .ODVVH JHQDXHU ]X PRGHOOLH�
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UHQ� GLHVH bQGHUXQJHQ DE]XVSHLFKHUQ XQG GDQDFK ZLHGHU LQ GHQ 2EMHNWPRGHOOHGLWRU XP]XVFKDO�
WHQ� XP GRUW ZLHGHUXP GLH $Q]HLJH JHPl� GHQ HEHQ JHPDFKWHQ bQGHUXQJHQ DNWXDOLVLHUHQ ]X
ODVVHQ�

QDFK

20( 8&( '0( 2,( )0( &7( 67( 3(

2EMHNWPRGHOOHGLWRU �20(� z z z z z z

8VH &DVH (GLWRU �8&(� z z z z z

'\QDPLNPRGHOOHGLWRU �'0(� z z z z z z

YRQ 2EMHNWLQWHUDNWLRQVHGLWRU �2,(� z z z z z z

)XQNWLRQVPRGHOOHGLWRU �)0(� z z z z

.ODVVHQWDEHOOHQHGLWRU �&7(� z z z z z

=XVWDQGVWDEHOOHQHGLWRU �67(� z z

3URJUDPPLHUXPJHEXQJ �3(� z

$EELOGXQJ ��� 7DEHOODULVFKH $XIOLVWXQJ GHU 1DYLJDWLRQVP|JOLFKNHLWHQ GXUFK GLH

YHUVFKLHGHQHQ 6W3�(GLWRUHQ

��� %HXUWHLOXQJ

6RIWZDUH WKURXJK 3LFWXUHV LVW HLQ PlFKWLJHV :HUN]HXJ I�U GLH FRPSXWHUXQWHUVW�W]WH 6RIWZDUH�
NRQVWUXNWLRQ� )�U DOOH 3KDVHQ GHU 6RIWZDUHHQWZLFNOXQJ VWHOOW HV OHLVWXQJVIlKLJH (GLWRUHQ EHUHLW�
'LHVH XQWHUVW�W]HQ NRPIRUWDEHO GLH (QWZLFNOXQJ XQG :DUWXQJ GHV 'DWHQEHVWDQGHV HLQHV 6RIW�
ZDUHSURMHNWHV� 'LH (UVWHOOXQJ JUDSKLVFKHU 0RGHOOH XQG GLH µ1DFKEHDUEHLWXQJ§ LQ 7DEHOOHQ ZHU�
GHQ HEHQVR XQWHUVW�W]W ZLH GLH 'RNXPHQWDWLRQ GHV 3URMHNWHV�

1LFKW XQHUZlKQW EOHLEHQ VROO QDW�UOLFK GLH OHLVWXQJVIlKLJH &RGHHU]HXJXQJ� 0LW &��� 6PDOOWDON
XQG $GD��� ZHUGHQ GUHL ZLFKWLJH REMHNWRULHQWLHUWH 3URJUDPPLHUVSUDFKHQ EHU�FNVLFKWLJW� 'LH
7DWVDFKH� GD� VHLW GHU 9HUVLRQ � YRQ 6W3 DXFK &25%$�,'/�6FKQLWWVWHOOHQEHVFKUHLEXQJ HU]HXJW
ZHUGHQ NDQQ� PDFKWH GLHVHV :HUN]HXJ I�U GLHVHV 3UDNWLNXP JHHLJQHW� (V OLHJW DQ GHU HLQJH�
VFKUlQNWHQ 6\QWD[ YRQ ,'/� GD� %H]LHKXQJHQ LP 2EMHNWPRGHOO QXU PDQJHOKDIW LQ GHU DXVJHJH�
EHQHQ 6FKQLWWVWHOOHQEHVFKUHLEXQJ ZLHGHUJHJHEHQ ZHUGHQ NRQQWHQ� 1LFKWVGHVWRWURW] EUDFKWH GHU
(LQVDW] YRQ 6W3 HLQH JHZDOWLJH $UEHLWVHUOHLFKWHUXQJ PLW VLFK� bQGHUXQJHQ LP 2EMHNWPRGHOO
NRQQWHQ VFKQHOO XQG XQSUREOHPDWLVFK YRUJHQRPPHQ ZHUGHQ� KLQVLFKWOLFK GHU 6\QWD[ XQG 6H�
PDQWLN �EHUSU�IW XQG HQWVSUHFKHQG DOV ,'/�6FKQLWWVWHOOHQEHVFKUHLEXQJ DXVJHJHEHQ ZHUGHQ�
:LH LQ .DSLWHO ����� EHVFKULHEHQ� PX� GLHVHU &RGH GDQQ DOOHUGLQJV JHPl� GHP YHUZHQGHWHQ
,'/�&RPSLOHU HLQ ZHQLJ QDFKEHDUEHLWHW ZHUGHQ� %HL KlXILJHUHP (LQVDW] �EHLVSLHOVZHLVH LP
5DKPHQ GHU :HLWHUHQWZLFNOXQJ GHV 2EMHNWPRGHOOV� ZlUH HV ]X �EHUOHJHQ� RE QLFKW GLH 0|JOLFK�
NHLW LQ $QVSUXFK JHQRPPHQ ZHUGHQ VROOWH� GDV $XVJDEHPRGXO YRQ 6W3 GHUDUW XP]XNRQILJXULH�
UHQ� GD� HLQH ,'/�$XVJDEH HU]HXJW ZLUG� GLH GHU (LQJDEH GHV ,'/�&RPSLOHUV HQWVSULFKW�

(LQ]LJHU :HUPXWVWURSIHQ DQ 6W3 LVW GLH PDQFKPDO HWZDV ]X ODQJH $QWZRUW]HLW� $OV )ROJH GHV
8PIDQJHV GLHVHV :HUN]HXJHV �I�U MHGHQ (QWZLFNOXQJVVFKULWW VWHKW HLQ HLJHQHU (GLWRU ]X 9HUI��
JXQJ� ZHOFKHU ]XU 0RGHOOLHUXQJ HUVW JHVWDUWHW ZLUG� PX� ]ZDQJVOlXILJ GLH 3HUIRUPDQ] HWZDV
OHLGHQ� %HL HLQHU 6RIWZDUHHQWZLFNOXQJ� GLH YROOVWlQGLJ PLW GLHVHP :HUN]HXJ GXUFKJHI�KUW ZLUG�
LVW GLHV GXUFKDXV WROHULHUEDU� %HVFKUlQNW PDQ VLFK MHGRFK ¥ ZLH LQ GLHVHP 3UDNWLNXP ¥ LP ZH�
VHQWOLFKHQ DXI GLH (UVWHOOXQJ HLQHV 2EMHNWPRGHOOV� VR PX� PDQ 6W3 GHVKDOE IDVW DOV �EHUGLPHQ�
VLRQLHUW EH]HLFKQHQ�
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� $XVEOLFN

'LH REMHNWRULHQWLHUWH 0RGHOOLHUXQJ GHU 0DQDJHPHQW ,QIRUPDWLRQ %DVH EULQJW HLQLJH 9RUWHLOH
JHJHQ�EHU GHU ELVKHULJHQ $61���1RWDWLRQ PLW VLFK� 'LH 6HPDQWLN GHU 0,%�.RPSRQHQWHQ ZLUG
EHVVHU GDUJHVWHOOW� (V JLEW NHLQH PL�YHUVWlQGOLFKHQ µ3XVKEXWWRQ§�9DULDEOHQ PHKU ¥ DQ GHUHQ
6WHOOH VLQG QXQ 2SHUDWLRQHQ JHWUHWHQ� (LQH $NWLRQ NDQQ QXQ GDGXUFK DXVJHO|VW ZHUGHQ� GD�
HLQH 2SHUDWLRQ DXIJHUXIHQ ZLUG� QLFKW PHKU GDGXUFK� GD� DQ HLQH 9DULDEOH HLQ EHVWLPPWHU :HUW
]XJHZLHVHQ ZLUG� (V LVW QXQ HEHQIDOOV EHVVHU P|JOLFK� %H]LHKXQJHQ ]ZLVFKHQ 0DQDJHPHQWREMHN�
WHQ ZLHGHU]XJHEHQ XQG GDGXUFK GLH 0DQDJHPHQWLQIRUPDWLRQ ]X VWUXNWXULHUHQ� 6R ZHUGHQ 3ODW�
WHQ XQG 3DUWLWLRQHQ EHLVSLHOVZHLVH QLFKW PHKU XQDEKlQJLJ YRQHLQDQGHU JHVSHLFKHUW� 9LHOPHKU
ZLUG QXQ GLH %H]LHKXQJ µ'LVN HQWKlOW 3DUWLWLRQHQ§ VR LQ GHP ,QIRUPDWLRQVPRGHOO JHVSHLFKHUW�
(LQ ZHLWHUHU 9RUWHLO GHV REMHNWRULHQWLHUWHQ $QVDW]HV LVW GLH :LHGHUYHUZHQGEDUNHLW YRQ &RGH
GXUFK 9HUHUEXQJ� (V LVW OHLFKW P|JOLFK� VSH]LDOLVLHUWH .RPSRQHQWHQ YRQ EHVWHKHQGHQ LQ GDV 0R�
GHOO DXI]XQHKPHQ� ZREHL QXU GLH µ%HVRQGHUKHLW§ QHX LPSOHPHQWLHUW ZHUGHQ PX�� GHU 5HVW NDQQ
YHUHUEW ZHUGHQ�

'LH UHODWLY OHLFKWH (UZHLWHUXQJ GHU 0,% LVW LQ MHGHP )DOO HLQ JHZLFKWLJHU 9RUWHLO GHV LQ GLHVHP
3UDNWLNXP YHUIROJWHQ $QVDW]HV� (LQH bQGHUXQJ NDQQ PLW GHP 6W3�207�:HUN]HXJ VFKQHOO
GXUFKJHI�KUW ZHUGHQ� 6LH OlXIW LQ IROJHQGHQ I�QI 6FKULWWHQ DE�

�� (UJlQ]XQJ GHV 2EMHNWPRGHOOV
�� (U]HXJHQ HLQHU ,'/�6FKQLWWVWHOOHQEHVFKUHLEXQJ
�� 1DFKEHDUEHLWXQJ GHU ,'/�$XVJDEH
�� +LQ]XI�JHQ YRQ ,PSOHPHQWLHUXQJVFRGH
�� &RPSLOLHUHQ

'LH ,'/�$XVJDEH YRQ 6W3 NDQQ QDFK JHULQJI�JLJHU 1DFKEHDUEHLWXQJ DOV (LQJDEH I�U HLQHQ ,'/�
&RPSLOHU YHUZHQGHW ZHUGHQ� :LH VFKRQ LQ $EVFKQLWW ��� HUZlKQW� ZlUH HV �EHUOHJHQVZHUW� 6W3
GHUDUW ]X NRQILJXULHUHQ� GD� HLQH ,'/�6FKQLWWVWHOOHQEHVFKUHLEXQJ HU]HXJW ZLUG� GLH GLUHNW DOV
(LQJDEH I�U GHQ JHZ�QVFKWHQ ,'/�&RPSLOHU GLHQHQ NDQQ�

(LQ $QVDW] ]XU (UZHLWHUXQJ GHV 2EMHNWPRGHOOV ]HLJW VLFK HWZD LP =XVDPPHQKDQJ PLW GHU .ODV�
VH Generic_Device � +LHU JLEW HV QRFK XQ]lKOLJH *HUlWH GLH YRQ Generic_Device DEJHOHLWHW
ZHUGHQ N|QQWHQ� 'D]X JHK|UHQ ]XP %HLVSLHO .RPSRQHQWHQ ZLH 6FKQLWWVWHOOHQ� &RQWUROOHU� *UD�
ILNNDUWHQ� 6RXQGNDUWHQ HWF�

(EHQIDOOV LVW GHQNEDU HLQH (UZHLWHUXQJ GHU %H]LHKXQJVVWUXNWXU GHU .ODVVHQ� )�U 0XOWLSUR]HV�
VRUV\VWHPH� EHL GHQHQ MHGHP 3UR]HVVRU HLQ EHVWLPPWHU 6SHLFKHU ]XJHWHLOW LVW� N|QQWH ]XP %HL�
VSLHO HLQH %H]LHKXQJ ]ZLVFKHQ GHU .ODVVH Storage XQG GHU .ODVVH Processor HLQJHI�JW ZHU�
GHQ�
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$QKDQJ $� $EN�U]XQJHQ

0B=� $EVWUDFW 6\QWD[ 1RWDWLRQ 2QH

1>0 %DVLF 2EMHFW $GDSWHU

2>A10 &RPPRQ 2EMHFW 5HTXHVW %URNHU $UFKLWHFWXUH

3B>< 'LVWULEXWHG 6\VWHP 2EMHFW 0RGHO

83; ,QWHUIDFH 'HILQLWLRQ /DQJXDJH

<81 0DQDJHPHQW ,QIRUPDWLRQ %DVH

><0 2EMHFW 0DQDJHPHQW $UFKLWHFWXUH

><6 2EMHFW 0DQDJHPHQW *URXS

><C 2EMHFW 0RGHOLQJ 7HFKQLTXH

>A1 2EMHFW 5HTXHVW %URNHU

A58 UHTXHVW IRU LQIRUPDWLRQ

A5? UHTXHVW IRU SURSRVDO

A?2 5HPRWH 3URFHGXUH &DOO

BC? 6RIWZDUH WKURXJK 3LFWXUHV

B>< 6\VWHP 2EMHFW 0RGHO
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$QKDQJ %� 7HLO GHU 207�1RWDWLRQ QDFK 5XPEDXJK

.ODVVHQGHILQLWLRQ� $WWULEXWH XQG 2SHUDWLRQHQ

:[PbbT

0ccaXQdc 
0ccaXQdc!) 3PcT]ch_ 
0ccaXQdc") 3PcT]ch_! , 8]XcFTac

>_TaPcX^] 
>_TaPcX^]! �0aVd\T]c[XbcT� ) A�RZVPQTch_

(LQH .ODVVH ZLUG GDUJHVWHOOW GXUFK
HLQ GUHLJHWHLOWHV 5HFKWHFN� 'DV REHUH
)HOG HQWKlOW GHQ .ODVVHQEH]HLFKQHU�
GDV PLWWOHUH )HOG GLH $WWULEXWH� GDV
XQWHUH )HOG GLH 2SHUDWLRQHQ�

$VVR]LDWLRQHQ �%H]LHKXQJHQ�

:[PbbT 0 :[PbbT 1
��� ¥ %H]LHKXQJ

:[PbbT 0 :[PbbT 1 ��Q ¥ %H]LHKXQJ �Q � RGHU Q ��

:[PbbT 0 :[PbbT 1
��Q ¥ %H]LHKXQJ �Q≥��

:[PbbT 0 :[PbbT 1� ��Q ¥ %H]LHKXQJ �Q≥��

:[PbbT 0 :[PbbT 1

:[PbbT 2

.ODVVH & LVW $VVR]LDWLRQVNODVVH GHU
$VVR]LDWLRQ ]ZLVFKHQ .ODVVH $ XQG
.ODVVH %

$JJUHJDWLRQ �(QWKDOWHQVHLQ�

:[PbbT 0

:[PbbT 1 :[PbbT 2

.ODVVH $ HQWKlOW GLH .ODVVHQ % XQG &

*HQHUDOLVLHUXQJ �9HUHUEXQJ�

:[PbbT 0

:[PbbT 1 :[PbbT 2

'LH .ODVVHQ % XQG & VLQG YRQ .ODVVH
$ DEJHOHLWHW� G�K� VLH HUEHQ DOOH $WWUL�
EXWH XQG 2SHUDWLRQHQ YRQ .ODVVH $�

'LH .ODVVHQ % XQG & VLQG 6SH]LDOIlOOH
YRQ .ODVVH $

.ODVVH $ LVW 9HUDOOJHPHLQHUXQJ YRQ

.ODVVH % XQG &
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$QKDQJ &� /LWHUDWXU

,P IROJHQGHQ ZLUG KLHU GLH ]X GHQ HLQ]HOQHQ 7KHPHQ YHUZHQGHWH /LWHUDWXU DQJHJHEHQ�

&25%$

>'%�@ 'HQQLV %\URQ� µ2EMHFW 0DQDJHPHQW *URXS &RPPRQ 2EMHFW 5HTXHVW %URNHU $UFKL�
WHFWXUH§� 0F*UDZ�+LOO� -DQXDU ����

>'%�@ 'HQQLV %\URQ� µ2EMHFW 0DQDJHPHQW $UFKLWHFWXUH§� 0F*UDZ�+LOO� -DQXDU ����

>0%�@ 0DUN %HW]� µ,QWHURSDUDEOH 2EMHFWV§� '� 'REEªV -RXUQDO� 2NWREHU ����

>067�@ 0LFKDHO 6WDO� µ'HU =XJ UROOW ZHLWHU� &25%$ ��� XQG ZHLWHUH 20*�6WDQGDUGV§� L;�
0DL ����

>20*�@ 2EMHFW 0DQDJHPHQW *URXS� µ2EMHFW 0DQDJHPHQW $UFKLWHFWXUH *XLGH§� 6HFRQG (GLWL�
RQ� 6HSWHPEHU ����

>7%�@ 7KRUVWHQ %H\HU� µ2EMHNWE|UVH� &25%$ � 20*�6WDQGDUG I�U YHUWHLOWH 2EMHNWH§� L;�
)HEUXDU ����

620

>52'+@ 5REHUW 2UIDOL� 'DQ +DUNH\� µ26�� &OLHQW�6HUYHU 6XUYLYDO *XLGH§� 9DQ 1RVWUDQG
5HLQKROG

6RIWZDUH WKURXJK 3LFWXUHV

>,'(�@ ,QWHUDFWLYH 'HYHORSPHQW (QYLURQPHQWV� µ6W3 7HFKQLFDO :KLWH 3DSHU§

>,'(�@ ,QWHUDFWLYH 'HYHORSPHQW (QYLURQPHQWV� µ6RIWZDUH WKURXJK 3LFWXUHV� ,QIRUPDWLRQ
0RGHOLQJ§

>,'(�@ ,QWHUDFWLYH 'HYHORSPHQW (QYLURQPHQWV� µ6RIWZDUH WKURXJK 3LFWXUHV� 2EMHFW 0RGH�
OLQJ 7HFKQLTXH§

>,'(�@ ,QWHUDFWLYH 'HYHORSPHQW (QYLURQPHQWV� µ6RIWZDUH WKURXJK 3LFWXUHV� 7HVW &DVH *H�
QHUDWRU§

2EMHNWPRGHOOLHUXQJ

>(%�@ (UQVW %|WVFK� µ2EMHNWRULHQWLHUWH 0RGHOOLHUXQJ YRQ 81,;�5HFKQHUQ XQWHU GHP *H�
VLFKWVSXQNW GHV 6\VWHP�0DQDJHPHQWV§� 3URMHNWEHVFKUHLEXQJ 010�7HDP� 2NWREHU
����

>-5�@ -DPHV 5XPEDXJK� µ8VLQJ 8VH &DVHV WR &DSWXUH 5HTXLUHPHQWV§� -RXUQDO RI 2EMHFW�
2ULHQWHG 3URJUDPPLQJ� -XOL ����
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$QKDQJ '� $EELOGXQJVYHU]HLFKQLV

$EELOGXQJ �� 9RUJHKHQVZHLVH ]XU *HZLQQXQJ HLQHV &25%$�NRQIRUPHQ 6\VWHPDJHQWHQ
DXV GHU $61���6FKQLWWVWHOOHQEHVFKUHLEXQJ XQG GHP EHVWHKHQGHQ 6103�$JHQWHQFRGH �������� �

$EELOGXQJ �� 'LH 20* 2EMHFW 0DQDJHPHQW $UFKLWHFWXUH �������������������������������������������������������������� �

$EELOGXQJ �� 'LH $UFKLWHNWXU HLQHV 2EMHFW 5HTXHVW %URNHUV ���������������������������������������������������������� �

$EELOGXQJ �� )XQNWLRQVSULQ]LS GHV %DVLF 2EMHFW $GDSWHU��������������������������������������������������������������� �

$EELOGXQJ �� (LQRUGQXQJ GHU &25%$IDFLOLWLHV LQ GLH 20$�������������������������������������������������������������

$EELOGXQJ �� 620 .ODVVHQ� 0HWDNODVVHQ XQG 2EMHNWH ��������������������������������������������������������������������

$EELOGXQJ �� (QWZLFNOXQJVVFKULWWH I�U &25%$ 'LHQVWH ¥ YRQ GHU ,'/�%HVFKUHLEXQJ ]X
GHQ ,QWHUIDFH�6WXEV ��������������������������������������������������������������������������������������������������������������������

$EELOGXQJ �� $XVVFKQLWW DXV GHU 8VH &DVH 0RGHOO ���������������������������������������������������������������������������

$EELOGXQJ �� 'LH .ODVVH µ6\VWHP§�����������������������������������������������������������������������������������������������������

$EELOGXQJ ��� 'LH .ODVVH µ6WRUDJH§ PLW GHU LKU �EHUJHRUGQHWHQ 6\VWHPNODVVH ������������������������������

$EELOGXQJ ��� 'LH EHLGHQ 3UR]HVVRUNODVVHQ µ&SX§ XQG µ&SX*HQHUDO§ PLW GHU LKQHQ �EHUJH�
RUGQHWHQ 6\VWHPNODVVH���������������������������������������������������������������������������������������������������������������

$EELOGXQJ ��� $XVVFKQLWW DXV GHU HUVWHQ 2EMHNW�0,%����������������������������������������������������������������������

$EELOGXQJ ��� 'LH %H]LHKXQJVVWUXNWXU LQ GHU RSWLPLHUWHQ 2EMHNW�0,%������������������������������������������

$EELOGXQJ ��� µ4XRWD§ DOV $VVR]LDWLRQVNODVVH GHU %H]LHKXQJ 8VHU�)LOHV\VWHP�������������������������������

$EELOGXQJ ��� $XVVFKQLWW DXV GHU RSWLPLHUWHQ 2EMHNW�0,%�������������������������������������������������������������

$EELOGXQJ ��� (LQI�KUXQJ HLQHU 0HWDNODVVH ]XU 9HUZDOWXQJ YRQ 3UR]H�REMHNWHQ�������������������������

$EELOGXQJ ��� 'HU $XIEDX GHV 6W3�207�3DNHWHV ����������������������������������������������������������������������������

$EELOGXQJ ��� 'HU 6RIWZDUH WKURXJK 3LFWXUHV 'HVNWRS �������������������������������������������������������������������

$EELOGXQJ ��� $XIEDX HLQHV 6W3�(GLWRUIHQVWHUV �DP %HLVSLHO GHV 2EMHNWPRGHOOHGLWRUV� �����������������

$EELOGXQJ ��� =XVDPPHQKlQJH ]ZLVFKHQ GHQ HLQ]HOQHQ 207�0RGHOOHQ ���������������������������������������

$EELOGXQJ ��� 7DEHOODULVFKH $XIOLVWXQJ GHU 1DYLJDWLRQVP|JOLFKNHLWHQ GXUFK GLH YHUVFKLH�
GHQHQ 6W3�(GLWRUHQ ��������������������������������������������������������������������������������������������������������������������



��

$QKDQJ (� 'LH 2EMHNWPRGHOOH

'LH IROJHQGHQ ]ZHL 6HLWHQ ZXUGHQ PLW GHP &$6(�7RRO µ6RIWZDUH WKURXJK 3LFWXUHV§ HUVWHOOW� 6LH
]HLJHQ HLQH YROOVWlQGLJH hEHUVLFKW �EHU GLH EHLGHQ LP 5DKPHQ GLHVHV 3UDNWLNXPV HUVWHOOWHQ 2E�
MHNWPRGHOOH�

'LH HUVWH 6HLWH ]HLJW GLH µQDLYH§ 2EMHNW�0,%� GLH PHFKDQLVFK DXV GHU 6103�0,% PRGHOOLHUW
ZXUGH� )�U JHQDXHUH ,QIRUPDWLRQHQ ]X GLHVHP 2EMHNWPRGHOO VHL DQ GLHVHU 6WHOOH DXI .DSLWHO ���

YHUZLHVHQ�

'LH ]ZHLWH 6HLWH HQKlOW HLQH JUDSKLVFKH 'DUVWHOOXQJ GHU RSWLPLHUWHQ 2EMHNW�0,%� *HQDXHUHV ]XU
2SWLPLHUXQJ LVW LQ .DSLWHO ��� ]X ILQGHQ�


