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1 Introduction

¿
Q[HI�hHNJLcO°[^ _ST�HKM$HKPNUOZY_h^[cOPIPNcOZYPK�[c$UOJkcOJkR<�hc$J�PNcOÂSMOc$^SH<»<Q[HKZYH�UO»�_ PN_h^[U$ZaRNJ�U$cO^[°�U$HK^[�SHK^[PNcOHNJâPKRN^ ¡ H_ ¡ JLHNZa�[HN���]ýI^ÛU$QSHÑ_S^[HÑQ[RK^[�S â`�_S�hHNZa^ßPKc$ZaPN�Sc$U��hHNJ�c$°[^SJ�°SHNUk`�_SZaH=RK^[�Û`b_hZYHàPN_h`bÂhM$HK�ÌRK^[��ScOTVTYc$PN�SM$U@UO_¾Q[RK^[�SMOH ¡ �ÜHNMOHNPKU$Za_S^[cOPÕHN^S°[c$^SHNHNZaJ�¢�ýI^ÖUOQ[HÕ_SUOQ[HNZáQ[RN^[�h b°[MO_ ¡ RNM�PK_S`�ÂSHNUOcOU$cO_S^ZYHKæS�[cOZYHKJ¾RÊPN_h^[U$cO^[�[_h�[J¾ZaHN�S�SPNUOc$_h^Ú_hTÕ�SHK�[HNMO_SÂh`bHK^[UÎUOc$`�HNJ�¢ £�U4U$Q[HØJ�RN`�H�UOcO`bHK ÌUOQ[H
correctnes

J RK^[�:ZaHNMOc$R ¡ cOM$cOU$�/_ST�UOQ[H4�hHNJLcO°[^[JÑJ�Q[_S�SM$�h <_hT�PN_h�[ZYJ�HN �^[_SUfJL�[TYTVHNZwTVZa_S`êJ�Q[_SZaU$HKZ�SHK�[HNMO_SÂS`�HN^SUÃPK�®PNMOHNJ�¢¿
Q[HKJLHÑÂSZa_ ¡ M$HK`bJ�QSRN�[H ¡ HNPN_h`bHÑJ�_4�S_h`bcO^[RN^SU�U$QSRNU�UOQ[HN�ßPNRK^[^[_hU ¡ HÑ`�HNU�RK^[�®`b_hZYHà»<c$UOQ[_h�[UHN�[UOHN^[J�c$�SHÌ�[UOcOM$cOºNRKU$cO_S^Ô_STzÖ3×qØ~Ù+ÚUÛ�Ü~×qÝUØ�×Ã¢�\YU<c$J9°[HNUOUOc$^[°è�[c$UORNMOMO�4c$`�ÂS_SZaUORN^[U<TV_hZbRK^ÎHNMOHNPKU$Za_S^[cOPHN^[°Sc$^[HKHNZ�UO_ÑZYHK�[JLH�_hM$�Ñ�hHNJ�c$°[^SJI�Y_hZ�ÂSRKZYUOJI_STkUOQ[HN`���RK^[�à^[_SU�UO_àZYHK�SHNJ�c$°[^=R ^[HN»¾RKÂSÂhM$cOPNRKU$cO_S^HN^[UOcOZYHNMO�ÄTVZa_S` JLPNZaRNUOPNQ§¢tÁkHN�[J�c$^[°Õ�hHNJ�c$°[^SJ TVZa_S`êUOQ[H4ÂhRNJLUfZYHKæS�[cOZYHKJÑU$Q[RKU¥UOQ[H4HN^[°Sc$^[HKHNZ@QSRNJHN^[_h�[°[QßHN�[ÂhHNZac$HK^[PNHàRN^S�ßdS^[_S»<M$HK�S°[HàR ¡ _S�SUkHN�[cOJLUOc$^S°á�SHKJLcO°[^[J� 
cO^á_SZa�SHKZ<UO_ ¡ H=R ¡ MOH=U$_ßTVcO^[�PNRK^[�ScO�SRNUOHNJbU$QSRNUtRNZaHwJL�Sc$UOR ¡ M$H@TY_SZ�ZYHK�[JLH@cO^ÑQ[cOJ¥JLÂhHNPKc$TYc$P@^SHN»ÉJ�c$UO�[RNUOcO_S^�¢Ã¿�Q[H@cO�SHNRw_ST��hHNJLcO°[^ZYHK�[JLH cOJ<^S_SU�^[HK»�  ¡ �[U��S^[U$cOM�ZaHNPNHK^[UOM$�® §ZYHK�[JLR ¡ MOH PN_S`�ÂS_h^[HN^SU$J�cO^wHNMOHNPKU$Za_S^[cOP��SHNJ�c$°S^[J�»<HNZaH�_STM$cO`�c$UOHN�éPK_S`�ÂSMOHN�[cOUO� RN^[� �[^[�SHKZYJ�U$RK^[�SR ¡ MOH ¡ � RNÂSÂhM$cOPNRKU$cO_S^ �hHNJLcO°[^[HKZYJ�¢=¿
_åZaHNTYM$HKPNUÔU$Q[cOJ°[Za_S»�cO^[°4PK_S`�ÂSMOHN�[cOU$�® kUOQ[H UOHNZa`ÞÙFÛ3ßF×qàFàF×qáqßFÝ3âUà�ã�Ü�ä�ã�×qÜ~ß å�æOçOè�é[ê���HK� ¨3ë Q[RNJ ¡ HNHK^4RNJ�JLcO°[^[HN�4UO_U$QS_SJLH �hHNJ�c$°[^SJ@RN^[�4UO_S�hRN�ßU$QSHÑU$HKZY`
reuse

`�HNRN^SJ�`b_hZYHÑUOQ[RN^9���[J�U�ÂSMO�[°[°[cO^[°ÛRÑPN_h`bÂh_S^[HK^[Uc$^SU$_áR9^[HN»�HN^S�[c$Za_S^S`bHK^[UÐ¢�ÀI�[HwUO_áUOQ[cOJ¥_S�[HKZYRKM$M�c$^SPNZaHNRNJ�HN� PK_S`�ÂSMOHN�[cOU$�à_hT�\Y�
-¡ RNJLHK� �SHKJLcO°[^[ U$QSHNZYHwc$J¥^S_S»ÉRw�SHN`�RN^S� TV_hZ�d[^[_h»�MOHN�h°[H�`bRK^[RN°SHN`�HN^[UçRKÂSÂhZY_hRNPNQSHNJIU$QSRNUçJ��[ÂSÂh_SZaUçHNMOHNPKU$Za_S^[cOP�SHKJLc$°S^ ÂSZa_SPKHNJLJ�HNJ�¢WýI^[Hw`�RNcO^ °[_hRNMt_ST�JL�[PKQ RN^ RKÂSÂhZY_hRNPNQác$JbU$_ÌÂSZY_h�[cO�SH@�[J�HNZ�RNJLJ�c$J�U$RK^[PNHwc$^U$QSHbæS�SHNJLUOcO_S^wcOTtRN^w\a�ßc$J<JL�[cOUOR ¡ MOH�TV_SZâR�^[HN»Ö�hHNJLcO°[^9JLcOU$�[RKU$cO_S^§¢®¿
Q[cOJ<c$J<_S^[H�_ ¡ ��HNPNUOcO�[Hb_hT
UOQ[HPN�[ZaZYHK^[UfÂhZY_´��HNPNUbÓN\a�	s_��\Y��sI�SRNMOc$TYc$PKRNUOc$_h^ÕTV_SZ ¼ TVTYc$PKc$HK^[UfÀIHKJLcO°[^ÄÁkHN�[J�HNÓ 1 TV�[^[�hHN� ¡ �ÔUOQ[H

1 ìîí�ï�íqðPñóòóôPõFöÐ÷høAùOú¦ùAûAûAû – øAøOúóù�ûAûAüAýhþ�í�ÿFðhö �Rô+ð��������
	���cð<ÿ������Rñ��+ô+ð�ì���� ö � ö �Aö�� �Að�ì��Aö¦ô�� ð��óô+ðhöóô��qõ��Rÿ�� ö �����~ô�����! 6ì" ÿFð�� � ð��#�Rô��1ì���� � �RôPñ��%$	ô<õ����Rñ#� ñ#���óô������&�¦ô�'/ô������(��õ��*)Ôñóð�+��-,�'/.Rñ�� �����-$0�6ñ1'�� ñ��2�
��� ö �3�_ô�45�óÿ��-$06879�Rô�'/��� ö�:��6-����;~ô+ð�� � ö*<Fö>=���� 4�ô�� �Rô�� '��56?�#��;�ô+ð�� � ö�<Fö " ÿ����óô+ð���� ÿ��Aöóô+ð����Aÿ���4@6-����;�ôhð�� � ö�<Föcí�ÿ�4Aô+ð�ARñ ð��Rþ#��ôPôB)�)-)	þ � . -qualifikation.de
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GIHNZa`bRK^ � c$^[cOJLUOZa��_ST ¼ �S�[PKRNUOc$_h^@RN^[�wÁkHNJLHKRNZaPNQ��a� � ��¤���RN^[�@UOQ[H¥ZaHNMORNUOHN� ¼ �[ZY_hÂSHKRN^ � HN�hHNRÂSZa_ó��HNPKUÃÓK¿
_h_SMO\Y�¢�N¿�_S_hM$JtRN^[� � HNUOQ[_S�hJ�TY_SZ]\a�yÓ 2.¿
Q[cOJËÂhRNÂSHKZ-J�U$RKZYUOJË»<cOU$Q R ¡ ZYcOHNTÉ_S�[HKZY�[cOHN» _STÏUOQ[H ¡ RNJ�c$Påd[^S_S»<M$HK�S°[Hå`�RN^SRN°[HK`bHK^[UPN_h^[JLcO�SHNZaRNUOcO_S^[J9TV_SZ�HNMOHNPKU$Za_S^Sc$PÌ�SHNJ�c$°S^ÎZYHK�[JLHÌ»�cOUOQÎ\Y��J�¢§¿�Q[HN^[ kcOU¹TY_SPN�SJLHNJw_S^4_S^SH JLÂhHNPNcOTVcOP_ ¡ �ãHKPNUOc$�[HK @»<Q[c$PKQÏcOJèUO_ÉPN_h^[JLcO�SHKZÌæh�[RNMOcOU$�ÖPNZacOU$HKZYcOR:_STá\Y�ÍcO^¾RN�h�ScOU$cO_S^¾UO_ÏcOU$JÎTY�[^[PKU$cO_S^[RKMJLÂhHNPNcOTVcOPNRKU$cO_S^Ö�S�SZYcO^[°ÖU$QSHÕ\Y�ÊJ�HNMOHNPNUOcO_S^ÖÂSZa_SPKHNJLJ�¢��yU$RKZYUOc$^S°ÞTYZY_h`�HK�[cOJLUOc$^[°ÜRNÂhÂSZa_SRKPNQ[HKJßUO_`bHKRNJL�SZYH¥\a� æh�[RNMOc$UO� c$^�°SHN^[HKZYRKM$ �»<H¥ÂSZa_SÂh_SJ�H¥RN^[�wRN^[RKM$�®ºKH¥�ScOTVTYHNZaHN^[U�»<RN�®JkTY_SZçcO^[UOHN°[ZaRNUOc$^S°�\a�æS�[RKM$cOU$� RKJLJLHKJLJ�`bHK^[U�RNÂhÂSZa_SRKPNQ[HKJk�ScOZYHKPNUOM$��c$^SU$_�RK^�\a�ÑZaHNUOZYcOHN�[RKM�ÂSZa_SPKHNJLJkUOQ[RKU�c$JkZaHNRKM$cOºNHK���[JLcO^[°R�PKRNJLH
-¡ RNJLHK�bZaHNRKJL_h^[c$^S°fZaHNUOZYcOHN�[RKMW`bHKPNQ[RK^[c$J�`à¢

2 Know
�OjN�y�SjBoÕ{Su�{h�SjNz9jNu�m]xaqSo<v ~ ª jN�OjNlKmYsOqSu

£�^�\a�àc$JâR��SHKJLcO°[^b_ ¡ ��HNPKU�»�QS_SJLH�`�Rã��_SZ��SRNMO�[H�PN_S`�HNJâTYZY_h`¾U$Q[H�J�d[c$MOM�_ST]cOU$JâÂSZa_S�h�[PNHKZ�ê���HK� ¨Uë  RN^[�-R�ZaHN�SHKJLcO°[^Ï»<_S�[MO�ÉPK_S^[J��[`�H�JLcO°[^[cOTVcOPNRK^[UwUOcO`bHW¢<\Y�ÍcOJà���[JLU9R:^[HK» ^[RK`bH:TY_SZÌ»�Q[RKUTV_hZY`�HNZaM$�=»�RKJIPNRKM$MOHN�Ñ`�RNPKZY_U�$`�HN°[R�PKHNMOM$J� ]PN_SZaHNJ� ]_SZ ¡ �[c$MO�ScO^[° ¡ MO_SPKd[J�¢S¿
Q[H �hc$TYTVHNZaHN^SPNH c$J�UOQ[H°[Za_S»�cO^[°ÌPN_S`�ÂSMOHN�Sc$UO� _ST<JL�SPNQáPKHNMOM$J�� � gSdÌU$_ � ghgSd °SRNUOHNJL�ó¢W¿�_S�SRK�® çJLÂhHNPNcORNMOcOºNHN�Ì\Y�Ô�[HN^S�S_SZaJHN`�HNZa°[HIJLUORNZaU$cO^[° UO_�_STVTYHNZçUOQ[HKc$Zç\a�yJkRKM$J�_�c$^ UOQ[HI\a^[U$HKZY^SHNUã¢N\a^ U$QSH<^SHNRNZ�TY�[U$�SZYHK hUOQ[H�\Y�à`�RNZad[HNU�cOJHN�[ÂhHNPNUOHN� U$_ °[Za_S» JLcO°[^[cOTVcOPNRN^SU$MO�y¢à¿
QSHNZaHNTV_hZYHK 4U$QSH
knowledge-¡ RNJ�HN�åJ��[ÂSÂh_SZaUèTV_hZ�UOQ[HHN�[PKQ[RN^[°SHß_hT æS�[RKM$cOTVcOHN�Ä\a�ÜcOJà^[HNHK�SHK�S <c$^[PKM$�S�ScO^[°è°[HK^[HNZaRNM�PK_S^[J�U$ZaRNcO^[U$J=RN^S�Ô°[�Sc$�hHNMOc$^[HKJL �RNJ»�HKM$MtRNJbHN�[HKPN�[UOR ¡ M$H9JLÂSHKPNcOTVcOPNRKU$cO_S^[JfTV_SZ�c$^SU$ZaR - RK^[� cO^[UOHNZ -PN_h`bÂhRN^[�àHN�SPNQ[RK^[°[HÃ¢Ã¤y�[ZYUOQ[HKZY`�_SZaHN æS�[RKM$cOTVcOHN�9\Y�Ì`b�[J�U ¡ Hf`�RN�hHfRNPKPNHKJLJLc ¡ MOHf�Sc$Rb`bHKU$Q[_h�S_hM$_h°[c$HKJ¹RK^[�wUO_S_SMOJL y»�Q[cOPNQw»�cOM$M§TV_hPN�[J�_S^U$QSHÝHNTYTVcOPNcOHN^[UÄcO`bÂhM$HK`bHK^[UORNUOc$_h^é_STÜRNMOMÄZYHKM$HK�[RN^SU/\a��`bRK^[RN°[HK`bHK^[UÄTV�[^[PKU$cO_S^SJÉcO^[PNMO�[�ScO^[°

creation
 

storage
 	ÙFÛ3ßF×qàFà+ÙFÚ3×�Û3ß�â3ÛUâ3à å�Ø~Ù+Ø<RN^[�

retrieval
 

validation
RK^[�

simulation
_hT�\a�t¢[£ZYHKM$RKU$HK�Ô\a�ÞUORNcOMO_SZaHN�/�SHNJ�c$°S^èTVMO_S»ÙQ[RKJ9UO_èPK_S^[J�c$�hHNZ�`bHKU$QS_S�SJ9RN^[�ÔU$_h_SMOJwTV_hZbJ��[ÂSÂh_SZaU$cO^[°Î\a�PNQ[HKPNd[J��h_S^[H ¡ �Ì\Y�Ä�[HK^[�S_hZYJ �aPNRKM$MOHN�Û\a�/PK_S`�ÂSMOc$RK^[PNHàPKQ[HNPKd[JL�a �_hZIPN�[J�U$_h`bcOºNR ¡ MOH=UO_ÛU$QSH=\a��[JLHKZ¾^[HNHK�SJØ�YPKRNMOM$HK� \Y��HN^SU$ZaRN^[PKHÙPNQ[HKPNd[J��²¢á¿
Q[HÙR ¡ _S�SH -̀�HN^SU$cO_S^[HK� RKPNUOc$�Sc$UOc$HKJØTV_SZ¾\a�`bRK^[RN°[HK`bHK^[U�JLUOHN` TVZa_S` U$QSHáÂSRKZYUOcOPN�[MORNZ��[cOHN»Ú_STfUOQ[HÌHNMOHNPNUOZa_S^[cOPNJw�hHNJ�c$°[^èRNZaHNRÃ¢ ¬ _S»<HN�[HKZY TVZa_S`�Rèd[^[_h»�MOHN�h°[Hè`�RN^SRN°[HK`bHK^[UbÂhHNZaJLÂhHNPNUOcO�[HN ¥cOU ¡ HNPK_S`�HNJÌ_ ¡ �[cO_S�SJ U$QSRNUfUOQ[HKJLHÎRKZYHà���[J�UÂSRKZYUOc$PK�[M$RKZÕc$^SJLUORN^[PKHNJÖ_STÄUOQ[HØU$�®Âhc$PKRNM4ÂSZa_SPKHNJ�JLHNJ4ê÷½Äc$� ¨3ë ÂSZa_SÂh_SJLHK�Ùc$^ÝU$Q[H�d[^[_h»�MOHN�h°[H`bRK^[RN°[HK`bHK^[UkMOc$UOHNZaRNUO�[ZaHÃ¢ � _hZYHK_S�[HKZY tUOQ[Hàd[^[_S»<MOHN�S°SH=R ¡ _h�[Uk\Y��J c$J _ST<�[HNZa� J�ÂSHNPKc$TYc$P=^[RKU$�[ZaHJLcO^[PNHÛHNRKPNQ/d[^[_h»�MOHN�h°[HÛc$UOHN` �hHNJLPKZYc ¡ HKJàRßÂhRNZaU$cOPN�SM$RKZ��SHNJ�c$°S^�¢ ¬ HK^[PNHK �TYZY_h` Rßd[^[_h»�MOHN�h°[H`bRK^[RN°[HK`bHK^[UçÂh_ScO^[Uç_STk�Sc$HK»� ]»<H��SHNRKMç»<c$UOQg×�Cqã�×qÜ~Ù+×�Û3áq×EDYâUÛ3âUÚ3×FDY×�Û3ß�ê÷��HNg � R ë U$QSRNUçPKRN^ ¡ Hc$`�ÂSMOHN`�HN^[UOHN�ÄcO^ÔÂhRNZaU ¡ �Ôk��ÁÍUOHNPNQS^[_SMO_S°[�èRNJ=»�HßQ[RN�SHÌJ�Q[_S»<^ècO^èUOQ[HÌÂhZYHK�[cO_S�[J=ÂSZa_ó��HNPKUÁ ¼ £�ÀIHNH%ê�� � �h� ë ê÷ýIHN�S©hR ë ê÷ýIHN�S© ¡3ë ¢

2.1
�ar�j�v ~ ª jK�$jKlNmas$qhu ~ oKqSlKjNrLr

¤�cO°[�[ZYH
1
ÂSZa_S�[cO�SHKJ9R ¡ ZacOHNT�_S�[HKZY�[cOHN»Ù_hTbUOQ[Hß\Y�ÜJLHKM$HKPNUOc$_h^èÂSZa_SPKHNJLJ� ¹»<Q[cOPNQècOJ=ÂSRNZaU�_ST�RN^_S�[HKZYRKM$M§\Y�ÌU$RKc$MO_SZaHN�9�SHKJLcO°[^@TVMO_S»�¢�\aU�cOJ¹RKJLJ��[`bHK�@UOQ[RNU�\Y��J�»�cOMOM ¡ HfJLU$_hZYHK�@cO^�RN^�\a� M$c ¡ ZaRNZa� �Y_hZJLHK�[HNZaRNMyMOc ¡ ZaRNZac$HKJ�c$^�UOQ[H¥TY�[UO�[ZYHK�²¢�ÀI�SZYcO^[°�UOQ[HÒÜ�×�ß+Ü~Ù+×HGqâUà6ã1Ü~ä3á�×qØ�Ø� �RN^�\a�Ñ�[JLHKZçJLÂhHNPNcOTVcOHNJkQSHNZ<�$Q[cOJZYHKæS�[cOZYHK`bHK^[UOJ¹_S^wU$Q[Hb\Y�ÌJ��OQ[HfcOJ¹MO_S_hd[cO^[°@TV_hZ�RK^[�wJ�HNRKZYPKQ[HNJ�»�cOU$QwU$Q[cOJ¹J�ÂSHNPKc$TYc$PKRNUOc$_h^�c$^�UOQ[H¥\a�M$c ¡ ZaRNZa�ÎTV_hZ RÌZaHN�[J�R ¡ M$Hß\Y�â¢�¿�Q[HÌæh�[HNJ�U$cO_S^Ô»�QSHNUOQ[HNZ RN^Ô\Y�ÜcOJ9ZaHN�[J�R ¡ MOHß�SHNÂhHN^[�hJ9_h^è`�RN^[��ScOTVTYHNZYHK^[UçUOHNPKQ[^[cOPNRNM
PNZac$UOHNZac$RK ]JL�[PKQ=RKJ�U$Q[H TY�[^[PNUOcO_S^=_STâU$QSH�\a�y §UOQ[H�UOHNPKQ[^[_hM$_h°[c$PKRNM�ZaHNRKM$cOºNRKU$cO_S^

2 ��ôPô�ö¦ñ�ñ#� � .Rþ ��:��óþ 4�ô��hñ ð9.RÿFð+ö �Rô+ð���ÿ���4I� �Að+ö �Rô+ð�� �0�+ñóð�'BÿFö �óñ��Rþ
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_S^=U$Q[H PKQ[c$Âh yUOQ[H��SHNJ�c$°S^wUO_S_SM]�[J�HN�=TV_hZtUOQ[H��SHKJLcO°[^[ yRK^[�S ��[HNZa�@cO`bÂh_SZaU$RK^[U$ �U$QSHbæh�[RNMOc$UO�@_hT�UOQ[H\Y�� SUOQ[H�æh�[RNMOcOU$�¥_hT�cOUOJ��hHNJLcO°[^bRN^[��U$QSH�æh�[RNMOc$UO�¥_hT�UOQ[H<�S_SPK�[`�HN^[UORNUOc$_h^�¢

J KFL!M5N!OFPHQ K!R�LFSFPHTUP3V SWMWXHNFOHY Q KWR�Z�Q T�[\J ]?P

Retrieval
^`_Wa5b�c
Check

Purchase

dUegfWhUi`b�jWb5c

IP IP

IP IP

IP IP

IP

IP

k�KHTUMUl�LF[HN!LFm�V O!Q Y NFX

IP

uçs$�hn�oNj
1 n v ~ ª jK�$jKlNmas$qhu ~ oKqSlNjKrLr��cO^[PNHfcOU§c$J��[HNZa��Q[RNZa�@UO_@�SHKPNcO�SH¥»<Q[HKU$Q[HKZ
RK^�\Y� cOJ�ZaHN�[J�R ¡ M$HK �c$U�PNRN^[^S_SU ¡ H¥HN�SÂSHNPKU$HK�@UOQ[RNU�U$Q[cOJPNRK^ RNMOZYHKRN�S� ¡ Hw�hHNUOHNZa`bcO^[HN�Ì�S�[ZacO^[°ÑU$QSH@ZYHKU$ZacOHN�[RKMÐ¢Ã¿�Q[H@JLHKM$HKPNUOc$_h^Ñ`bRK�SH@�h�[ZYcO^[°ÑZaHNUOZYcOHN�SRNM
cOJ

therefo
ZYH�^[_hU ¡ RNJ�HN� _S^�UOQ[H�\Y�à�aU$Q[H�PKQ[c$Â �hHNJLcO°[^�PN_h�SHN��cOUOJLHNMOT ¡ �[U�_h^bR��SHKJLPKZYcOÂSUOc$_h^b_hT]U$Q[H�\a�y »�QSc$PNQ=»<H�PKRNMOM

characterization
¢ ¬ HN^[PKHN §U$Q[H Âh�[ZYÂh_SJ�H�_hT�UOQ[H�ZYHKU$Zac$HK�[RNM]UORNJ�dwcOJ�UOQ[HNZaHNTY_SZaHbUO_`bRKd[HÌRßÂSZaH

-
JLHKM$HKPNUOc$_h^Î_STbRá�[HKZY�4J�`bRKM$M<JL� ¡ JLHKU�_hTf\a��PNRK^[�ScO�SRKU$HKJ�¢]¿�Q[HáTYc$^[RKM��hHNPKc$J�c$_h^Î_S^»�QSHNU$QSHNZ�RN^Î\a��cOJwZaHNRKM$MO�4ZYHK�[JLHK�ècOJwUORNd[HK^ÎcO^ÎU$QSH�×qÛUß+ÜóåÀáHo3×qáHp%ã�Ü�ä3á�×qØ�Ø�¢]¿
QSHáHN^SU$Za�4PNQ[HKPNdZYHKæS�[cOZYHKJ�°[HNUOUOc$^[°ÛRKU�M$HKRNJ�U�ÂSRKZYUOc$RKM�RNPKPNHKJLJ�UO_4U$Q[HÑPKQ[cOÂ4�SHNJ�c$°S^ßPK_S�SHà_hT<UOQ[Hà\a�/cOUOJLHNMOT�¢y¿
QSHN^[ �[RNZac$_h�[JàPN_h`bÂhRNUOc ¡ c$MOc$UO�èPKQ[HNPKd[J=RN^[�/JLcO`b�SM$RKU$cO_S^[J=_ST�UOQ[HÌ\a�ÜRNZaHÌ`�RN�SHßcO^è_SZa�SHKZ U$_/�SHKPNcO�SH»�QSHNU$QSHNZtc$U�PNRN^ ¡ H¥ZaHNRNMOMO��ZaHN�SJLHN�]¢�k_S^[J�HNæh�[HN^[UOMO�® �U$Q[HfHN^[UOZYRK^[PNH -PKQ[HNPNd�cOJ��[HKZY� PK_SJLU�c$^SU$HK^[JLcO�[HZYHK°[RNZa�ScO^[°4UOQ[H ZaHNæS�Sc$ZaHN�ÎQS�[`bRK^4RN^[�è`b_h^[HNUORNZa�ÌZaHNJ�_S�[ZaPNHKJ�¢�\aTIRN^Û\Y�ÕQ[RKJ�ÂSRKJLJLHK�4U$QSHÑHN^[UOZY�PNQ[HKPNd[ çUOQ[H9\Y�Ô�[JLHKZ�Âh�[ZYPKQ[RNJ�HNJbc$UtTVZa_S`ÝU$Q[Hw\Y�ÎÂhZY_h�[cO�SHNZ�RN^[�á_S^[MO�=UOQ[HK^ÑU$Q[HwTV�[MOM
\a�ÎPN_h�SH@cOJ�ScOJLPNMO_SJ�HN�=U$_=UOQ[Hb\a�ß�[JLHKZ²¢[\YTtRNMOM]JLHNMOHNPKU$HK�9\a�yJ<TVRKc$M]UOQ[HfHK^[UOZYRK^[PNHbPNQ[HNPKd[HN�h �UOQ[HfZaHNUOZYcOHN�SRNM§`b�[J�U

¡ H<ZYHKÂSHNRKU$HK�b_hZ]U$Q[H<�SHKJLcO°[^fÂhZY_ ¡ MOHN`Ö`��[JLU ¡ H<JL_hM$�SHN��»�cOU$QS_S�[UWZaHN�[J�HÃ¢

2.2
v ~ lIjKmYoKs$j�|S{h�

GIc$�SHN^4U$QSc$J@�hHNJ�c$°[^4TYM$_h»� kcOU ¡ HNPK_S`�HNJ@_ ¡ �[cO_S�[JwU$Q[RKU¹UOQ[H ZaHNUOZYcOHN�SRNM¹æh�[RNMOc$UO�Ûc$Jw_ST¥�[HKZY�ÛQ[cO°[Qc$`�ÂS_hZYUORN^[PKHÃ¢<\aTÑ\Y��J4RNZaHÕÂSZa_SÂh_SJLHK�¾U$QSRNU@UO�[Za^Ü_h�[U@^[_hU@UO_ ¡ HÕZYHK�[JLR ¡ MOHN  UOQ[HÕM$RKZY°SHÕHNTVTY_SZaUc$^S�[_SMO�[HN� cO^bUOQ[H�HN^[UOZa�fPNQSHNPNd�cOJt»<RNJ�U$HK�§¢N\YT]ZaHN�[J�R ¡ M$H�\a�yJâRNZaH�RK�[RNcOMOR ¡ MOH ¡ �[UWRNZaH�^S_SUWÂSZa_SÂh_SJLHK�S U$QSHw_SÂhÂS_SZaUO�[^[cOU$�ÑTY_SZ<c$`�ÂSZa_S�[cO^[° HKTVTYc$PKc$HK^[PN�® çæh�[RNMOcOU$�® çRK^[�áUOcO`bH
-to-̀
�RNZad[HNU��S�[HwU$_ UOQ[H@ZaHN�SJLH_ST�UOQ[c$Jk\a�ÑcOJkM$_hJLUã¢ ¬ HK^[PNHK Wc$^ ÂSZacO^[PNcOÂSMOHN WUOQ[HI\Y�ÑZaHNUOZac$HK�[RNM�J�Q[_S�SM$���aU$_�J�_S`�H<�hHN°[ZaHNHK��RN^[UOcOPNcOÂSRNUOHU$QSH@JL� ¡ JLHNæh�[HN^SU
HN^SU$Za�àPNQ[HKPNd�¢ÃýIT�PK_S�[ZaJLHK �c$U�PNRK^[^[_SU�ZYHKÂSMORNPKH@c$U��S�[H@UO_ÑUOQ[H�M$RKZY°SH�RN`�_S�[^[U
_ST�Y`�RN^[�SRNMO�¹HNTYTV_hZYU�c$^[�S_SMO�[HN�h  ¡ �[UçcOUçPKRN^àRNÂhÂSZa_S�[cO`bRKU$H�cOUçRKJI°[_S_h�ÑRNJIÂS_hJLJLc ¡ MOHÃ¢h£-�SRNUOR ¡ RNJ�H�_STZYHK�[JLR ¡ MOHÍ�SHKJLcO°[^[JÏZaHNæh�[c$ZaHNJÉRÍJLHKRNZaPNQ TVRKPNcOM$cOUO�ÚUOQ[RKUèÂS_hJLJ�HNJLJ�HNJ¾`�_SZaHÊc$^[UOHNMOMOc$°[HK^[PNHÊRK^[�d[^[_h»�MOHN�S°SHÎU$QSRN^ÄPN�[ZaZaHN^[UOM$�/RN�SRNcOM$R ¡ MOH4JL�®JLUOHN`�JÑPNRK^ÄÂSZa_S�[cO�SH4cO^/_hZY�hHNZ@UO_ÕRNPKQ[cOHN�[H4R4Q[cO°[QZYHKU$Zac$HK�[RNMâæh�[RNMOc$UO�y¢�\a^áUOQ[H9^[HNRKZ�TY�[U$�SZYHK çHNMOHNPKU$Za_S^[cOPwRKÂSÂhM$cOPNRKU$cO_S^[Jb»�cOM$Mt°[Za_S»�JL_ÌPN_S`�ÂSMOHN�áU$Q[RKUU$QSHNcOZç�SHNJ�c$°S^[HNZaJkPNRK^[^[_SU ¡ HIHN�SÂSHNPKU$HK��U$_ ¡ HIJLÂhHNPNcORNMOcOJLUOJkc$^ UOQ[HIZYHK�[JLR ¡ MOHIPN_S`�ÂS_h^[HN^SU$JkUOQ[HN��RNZaH°[_ScO^[°àU$_ÑHK`bÂhM$_h�9TY_SZ�UOQ[HKc$Z�ÂhZY_´��HNPNUã¢ ¬ HN^[PKHN ]ZaHNUOZYcOHN�[RKMçRNJ�JLcOJLUORN^[UOJIPNRKÂSR ¡ M$H _hTtÂhZY_h�[cO�ScO^[°9ZaHNRKMJLHKM$HNPKU$cO_S^ÞJL�[ÂhÂS_hZYU RNZaH/Q[c$°SQ[M$��ZYHKPN_S`�`�HN^[�hHN�§¢�\YU cOJÌ_h^[H/`bR��ã_hZ=°S_SRNM _hT9UOQ[HèHK�[ÂSHKZYcOHN^SPNH
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`bRK^[RN°[HK`bHK^[UIRNÂhÂSZa_SRKPNQ/U$_ÄZaHN�S�SPNHÛU$QSHßRK`b_h�[^[UI_hT�\a�yJàUOQ[RNUI»<cOM$M ¡ HÛZaHã��HNPKU$HK�Ä�S�[Zac$^S°ÔUOQ[H
entrance-

PKQ[HNPKdfRN^S�S SUOQ[HKZYHKTV_SZaHN hU$_��SHKPNZaHNRKJLH<U$Q[H<_S�SHNZaRNMOMÃPK_SJ�U$JtTV_hZ§UOQ[H<\Y�=JLHKM$HKPNUOc$_h^fÂSZa_SPKHNJ�J�¢

2.3
v ~ lIj Å oNjKrLjKu�mY{hmYsOqSu

¿
_ÑRNPKQ[cOHN�[H�Q[cO°[QàÂSZaHNPKc$J�c$_h^àZYHKU$Zac$HK�[RNM
c$UçcOJIHNJ�JLHK^[U$cORNM
U$_ÑTY_SZa`bRKM$cOºNH�d[^[_h»�MOHN�h°[H�R ¡ _S�[U
U$Q[H�\a�c$UOJLHKM$T]RNJâ`��[PNQ�RNJâZaHNRKJL_S^SR ¡ MOH�c$^�_SZa�SHKZ�U$_ HKJLUOR ¡ MOcOJLQ�R<PKM$HKRNZ�J�HN`�RN^[UOc$P�UOQ[RNU�PKRN^ ¡ H��[UOc$MOc$ºKHN� ¡ �k��ÁèUOHNPKQ[^[_SMO_S°S�y¢´¿�Q[HNZaHNTY_SZaHN Ã»�H�ÂSZa_SÂh_SJ�HN� TVZa_S`¾R�ZaHNUOZYcOHN�[RKM�ÂS_hc$^[UW_ST§�[cOHN»ÄUO_b�hc$�[cO�SH<UOQ[H�\a�ZYHKÂSZaHNJLHK^[UORNUOc$_h^�cO^[U$_ÜUO»�_ÜPN_h`bÂh_S^[HK^[U$J� f»<Q[cOPNQ�cOJßPN_S`�`�_S^:TY_SZ9HK�[ÂSHKZYcOHN^SPNHè`�RN^SRN°[HK`bHK^[U
[Be01a]:
1.
¿
Q[H!ç<èTáFoUâ3Ü~â3áqßF×qÜ~Ù�q~â3ßFÙ+äUÛ:UOQ[RNUb�SHNJ�PNZac ¡ HNJ UOQ[HÎ\a�ÏcO^ÕR4»�RK�ÔUOQ[RNUfRNMOM$_h»�JÑUO_ÕRNJ�JLHNJ�JÑc$UOJæS�[RKM$cOU$�fRN^[��ZYHK�[JLR ¡ cOM$cOUO�¥c$^bR�ÂhRNZaU$cOPN�SM$RKZ§J�c$UO�[RKU$cO_S^�¢

2.
¿
Q[HBçOèfáqäUÛ3ßF×qÛ3ßWUOQ[RNUWPK_S^[UORNcO^[JtRNMOMÃ�hHNMOc$�SHNZaR ¡ MOHNJt_ST§UOQ[H��hHNJ�c$°[^bc$UOJLHKM$T²¢

Du
Zac$^[°=ZYHKU$ZacOHN�[RKM�_S^[MO�wUOQ[H \Y�ÛPKQ[RNZaRNPKU$HKZYcOºNRKU$cO_S^=c$J��[J�HN�àUO_=ZaRN^SdwUOQ[Hb\a�yJ<PN_h^[U$RKc$^SHN�=c$^9RN^w\a�M$c ¡ ZaRNZa�® �^[_SU�U$QSH@\Y�èPN_S^SU$HK^[U
cOU$J�HNMOT�¢Ã��RNZaU$J¥_hT�UOQ[H@PN_h^[UOHN^[U�RNZaH@TVcOZYJ�U
�[J�HN� cO^àU$Q[H�HK^[UOZY� -PNQ[HKPNd�¢¿
Q[Hà\a�/PKQ[RNZaRNPKU$HKZYcOºNRKU$cO_S^ß�SHKJLPKZYc ¡ HKJ�RKM$MkTYRNPKU$J�R ¡ _S�[UâUOQ[H9\a�/U$Q[RKUâRNZYH=ZaHNMOHN�[RK^[UâTV_SZ��hHNPNcO�ScO^[°»�QSHNU$QSHNZÑUOQ[HÄ\Y�ØPNRK^ ¡ HÄZYHK�[JLHK�ÜcO^ÜRÔPKHNZaU$RKc$^ÞJLcOU$�[RKU$cO_S^§¢k¿
QSHÔ�SHK°[ZaHNH/_ST=�SHNUORNcOM �[JLHK�ÞUO_PNQ[RKZYRKPNUOHNZac$ºKH�RK^9\a�Û�SHKU$HKZY`�c$^SHNJ�Q[_S»¾RKPNPK�[ZYRKU$H cOU$J�æh�[RNMOc$UO�wRK^[�àZYHK�[JLR ¡ cOM$cOU$�9PNRK^ ¡ H�RNJ�JLHKJLJLHK�S cÐ¢ HÃ¢  tQ[_S»ÊRKPNPN�SZYRKU$HàUOQ[HàZYHKU$Zac$HK�[RNMkcOJ�¢�¿
Q[H=JLUOZa�[PNUO�[ZaH9_hT�UOQ[H=\Y�/PNQ[RKZYRKPNUOHNZac$ºKRNUOc$_h^ád[^[_h»�MOHN�h°[H�YUORN�[_h^[_S`�cOP¥RN^[�wPNRNUOHN°S_SZac$PKRNMydS^[_S»<M$HK�S°[HK�
MOHNRK�SJ�UO_�RN^ _ ¡ ��HNPNU -_hZYcOHN^[UOHN���aýIýI�çZaHNÂhZYHKJLHN^SU$RKU$cO_S^ê��¹���S© ë _hTÔUOQ[H�PNQ[RKZYRKPNUOHNZac$ºKRNUOc$_h^�¢����SPNQËZaHNÂhZYHKJLHK^[U$RKU$cO_S^SJÞRKZYH�ÂSRNZaUOc$PK�[M$RKZYMO�ÍJ��[c$UOR ¡ M$H�TV_hZPN_h`bÂSMOHN�¾�h_S`�RNcO^[J4»<Q[HNZaHÕPNQ[RKZYRKPNUOHNZac$ºKRNUOc$_h^[J4»<c$UOQÖ�ScOTVTVHKZYHK^[U@J�U$Za�[PNUO�[ZaHNJ4_SPKPN�[Za  »�QSc$PKQÜcOJc$`�ÂS_hZYUORN^[UW»<Q[HN^bZYHKÂSZaHNJ�HN^[UOc$^S°f\a�yJ�¢¿
Q[HbRNUOU$Zac ¡ �[UOHNJ�_hTçU$QSH¥\Y�áPNQ[RKZYRKPNUOHNZac$ºKRNUOc$_h^�PNRN^ ¡ H¥JLUOZa�[PNUO�[ZaHN�@RKPNPN_hZY�hc$^[°�UO_@¿�R ¡ MOH 1

¢�¿
Q[H¥\a�PNQ[RKZYRKPNUOHNZac$ºKRNUOc$_h^fcOJ ¡ RNJLcOPNRKM$MO�¥�hc$�[cO�SHK�bcO^[UO_bUO»<_b`�RNcO^fÂhRNZaU$J��
• 
\Y�Û£�ÂSÂhM$cOPNRKU$cO_S^=£�U$UOZYc ¡ �SU$HKJ<�hHNTYc$^[H RKM$M]RNUOUOZYc ¡ �[UOHNJ<UOQ[RNU]RNZaH�c$`�ÂS_hZYUORN^[U]UO_9�hHNPNcO�SH�R ¡ _S�[U]UOQ[HRNÂSÂhM$cOPNR ¡ cOM$cOUO�¥_ST§RN^b\Y�=c$^bR�°Sc$�[HK^f�hHNJLcO°[^bJLcOU$�[RKU$cO_S^S SRN^S�

• 
\Y�ÍsI�[RNMOcOU$�¥kZacOU$HKZYcOR�PKQ[RNZaRNPKU$HKZYcOºNH<UOQ[H�\a�=RN^[��RNPKPN_SZa�ScO^[°bU$_�c$UOJtæS�[RNMOcOU$�y¢¿
Q[cOJ JLUOZa�[PNUO�[ZaHÎc$JÑPK_S`�ÂSMOc$RK^[U¥»<c$UOQÄU$QSH � c$ZaU$�SRNM¥k_h`bÂh_S^[HK^[U¥£�U$UOZYc ¡ �SU$HKJÑ� � k£��@��UORN^S�SRNZa�

[
� ��g ��ë RN^[�áU$Q[HwýIÂSHN^ � ýIÁ ¼ £�J�JLHNJ�JL`�HN^[U��yZa_S°[ZaRN`ÝTV_hZ ¬ RNZa�3�O��_STYU
\a�Wê÷���®g �cë  �»<Q[cOPNQÑRNZaH�S_hPN�[`�HN^[UOJ�ZaHNMOHNRKJLHK� ¡ �¥RN^b_SZa°[RN^[cOºNRKU$cO_S^bU$QSRNUWRNcO`bJtRNUWJ�U$RK^[�SRKZY�hc$ºKc$^[°bRNMOMÃ\a�=ZYHKM$RKU$HK�b�hRNUORÃ¢

Format r(sWt*u`vBwBx�y{z r(sWt*uWv�wBx�y�| r(s`t*uWvBwBx�y{}�~`�BsW�`wB�BwB��y�U���(�W�`�U�W�`�
���`�W�9�U� �`�W�W�9�(� �W�9�{�*���W�!�`�W�`���H�
���W�*�`�W�`���W�*�9�W�W ¡�`�W�¢�W�`�U�
�>�*�W£H� ¤`�W�B�(� �`� �¢�
� �`�U�W�`�*�W�U� �`�¦¥-�`§W�W� �*�W�¢�W�`�U�
¥-�W¨U�`�*�W�`�H�ª©>�W£F� �*�W�`���`�W�
�U�2� �W�9�U�W�W�9�¢«¡�U�U�*� ¬`�W�U�`�

�U��«¡`W� � �9�W�U� �W�
Attributes

�>®W�H�H� �H�`�@¯-�W�9�9�*� W��� �W�
°-�W�*¤ª�U���(�*� �U�`�*� �

�U�2���`�*���`�
���

Characterization

�U��±��W�W� � �U�
Criteria

 ¡�W¨��?�U���9�*� �U�`�*� �
�k{SÆy�$j

1 n v ~fw r�{SoK{SlKmYjKoNsFiN{SmasOqSu¿
Q[H4RK�S�[RK^[U$RK°[H4_ST��hc$�Sc$�hc$^[°ÄUOQ[HÛ\Y�ÖPKQ[RNZaRNPKU$HKZYcOºNRKU$cO_S^/c$^SU$_ÄUOQ[HNJ�HßUO»�_Ä`�RNcO^ÔÂhRNZaU$JàcOJàU$Q[RKUZYHKU$Zac$HK�[RNMtÂSZa_ ¡ M$HK`bJbPNRK^ ¡ H9�SHNPK_S`�ÂS_hJLHN�Ìc$^SU$_ÌU$»<_áJ�� ¡ -ÂSZa_ ¡ MOHN`�J ¡ �ÑTV_SPK�[JLcO^[° HKc$UOQ[HKZ�_h^[M$�



15

German Workshop on Experience Management (GWEM 2002)

_S^ UOQ[HwRKÂSÂhM$cOPNRKU$cO_S^ÑRKU$UOZYc ¡ �SU$HKJ¥_SZ�_S^ÑUOQ[H@æS�SRNMOc$UO�àRNUOU$Zac ¡ �[UOHNJ�¢Ã¿�Q[cOJ¥RNMOM$_h»�J¥�SJ¥U$_á�SHNPK_S`�ÂS_hJLHU$QSHfJLHKM$HKPNUOc$_h^@ÂSZa_SPKHNJLJ�RN^[�9U$QSHfZaHNMORNUOHN�wJ�c$`�cOM$RKZYcOU$� `�_S�hHNMOc$^[°�cO^[UO_@U$QSH¥U$»<_@ZaHNMORNUOHN�@ÂhRNZaU$J� �U$_h_S cÐ¢ HÃ¢  �»�HÄ»<c$MOM�Q[RN�SH/R/JLcO`�c$MORNZac$UO�:`�HNRKJL�[ZaHÔTY_SZàUOQ[HÔRKÂSÂhM$cOPNRKU$cO_S^�RKU$UOZac ¡ �[U$HKJÌRK^[�ÜRÔJ�HNPN_h^[�
similarity

`bHKRNJ��[ZYH<TV_hZ]U$Q[H<æS�SRNMOc$UO�¥RNUOUOZYc ¡ �[UOHNJ�¢

3 Quality-
«�{Sr�jN�9v ~ -

lIjNmaoNsOjq|h{S�Wn�rLsOu���mOryj\² Å jKu�o³²%lI�!� Å�Å oKqS{hlqr
\Y^�UOQ[H¥TY_SMOM$_h»�cO^[°[ �»<H¥»<c$MOMyTY_SPN�SJ�_S^ UOQ[HIHNJ�JLHN^SU$cORNMOJk_ST�\a�ÑæS�[RKM$cOUO�bPNZacOU$HKZYcORÃ¢K\a^�_hZY�hHNZçUO_�°[cO�[HIRTVcOZYJ�UIc$`�ÂSZaHNJ�JLcO_S^[ <»�HÛÂhZYHKJLHN^SUIRN^èHK�[cOJLUOc$^[°Ô\Y�ÜæS�SRNMOc$UO�ÎRNJ�JLHKJLJL`�HN^[U�RKÂSÂSZa_SRKPNQ[ �^[RN`�HNMO�ÎUOQ[H
´ ã1×qÛ!µ ´
¶I·¹¸ Ø�Ø�×�Ø�Ø�DY×qÛ3ß%è�Ü�ä3ÚUÜ�â`D ê÷���®g �cë  bRNMO_S^[°Þ»�cOU$QÞRN^ÞHN�[RNMO�[RKU$cO_S^ÞTVZa_S`�U$QSHÔk��Á
perspective.

3.1
x�jKu�jNoK{S� w r�{hoN{SlKmYjKoNsOrLmas$lKr�qhx]v ~»º n�{h�$sOmaÇ w oKs$majNoKs${

��HNTY_SZaH¥»�HfU$�[Za^ U$_�UOQ[HIýIÂhHN^ � ýIÁ ¼ RNÂhÂSZa_SRNPKQ[ W»�HITYc$� J�_S`�HIRNJLJ��[`bÂhU$cO_S^SJkR ¡ _h�[U�UOQ[HI^[RKU$�[ZaH_ST9æS�[RNMOcOU$�ÕPKZYcOU$HKZYcORÃ¢t¿�Q[cOJ »�cOMOM ¡ Hè�S_S^SHÎQ[HNZaHÎMOc$`�cOU$HK�:U$_�ZYHKU$Zac$HK�[RNMbRNJLÂhHNPKU$J�¢t¿
Q[HKJLH ¡ RNJLcOPRNJ�JL�[`�ÂSUOc$_h^[J�R ¡ _h�[UW\Y�=æS�[RKM$cOUO�¥PNZac$UOHNZacOR�RKZYH��
1.
¿
_=HNRNPKQwæh�[RNMOc$UO�@PKZYcOU$HKZYcO_S^9Rb�hRNUORbUO�®ÂSH�PNRK^ ¡ HbRKJLJLcO°[^[HK�§¢[¿
Q[H�U$�®ÂhHb�hHNTVcO^[HKJ�UOQ[H�ZYRK^[°[H�_STÂS_SJ�JLc ¡ MOHÞ�SRNMO�[HNJ/TV_hZßæh�[RNMOcOU$�¾ZaRNUOc$^S°�¢�¿
QSH�UO�®ÂSH�_hTáRÞÂSRNZaUOc$PN�SM$RKZÌPKZYcOU$HKZYcO_S^Éc$JÔJLUOZYcOPNUOM$�_SZa�SHNZaHN�h �M$cOd[H¥J�PN_hZYH¥�SRNMO�[HNJ�¢ ¬ HNZaHN �_SZa�SHKZ
`�HNRK^[J�UOQ[RNU�R¥Q[cO°[Q[HNZ��[RNMO�[H¥cOJ�RNMO»<RN�®J�ÂhZYHKTVHNZaZaHN�_S�[HKZ§R<MO_S»<HNZ]�[RNMO�[HW¢

2.
¿
Q[HKZYH:HK�[cOJLUw^SHNcOU$Q[HKZá�hHNÂSHK^[�SHK^[PNcOHNJ ¡ HNUO»�HKHN^Ö�ScOTVTYHNZaHN^[UwæS�[RKM$cOU$�ÜPNZac$UOHNZacORÕ^[_SZ ¡ HNUO»�HKHN^RNÂSÂhM$cOPNRKU$cO_S^áRNUOU$Zac ¡ �[UOHNJfRK^[� æh�[RNMOc$UO�àPNZac$UOHNZacORÃ¢ ¬ HN^SPNHN �æh�[RNMOcOU$�àPNZac$UOHNZacOR@PNRK^ ¡ H@PK_S^[J�c$�hHNZaHN�RNJ4cO^[�SHKÂSHN^S�SHN^SU@�[RNZacOR ¡ MOHNJ�¢ ¼ ¢ °�¢�UOQ[HÕ�SHKM$cO�[HNZa�Ü_STÑUOHNJLU -¡ HN^[PKQÜTYc$MOHNJÛRKM$»<RN�®JÛZaHNJL�SM$UOJÛc$^Q[c$°SQ[HNZ]æS�SRNMOc$UO�¥^[_�`bRKU$UOHNZ]»<Q[cOPNQfdSc$^[��_ST§TV�S^[PNUOc$_h^[RNMOcOU$�¥UOQ[H<\Y�=`b_h�S�[MOH<JL�[ÂhÂS_SZaUOJ�¢

3.
sI�[RNMOc$UO�wRKU$UOZac ¡ �[U$HKJ�PNRN^ ¡ H J�U$Za�[PNUO�[ZaHN�àcO^[U$_àPKRNUOHN°[_hZYcOHNJ�°[cO�[cO^[°9UOQ[H �[JLHKZkU$QSHbÂh_SJLJ�c ¡ c$MOcOU$�@UO_JLÂSHKPNcOTV�9ÂSZaHNTVHKZYHK^[PNHKJ�TV_SZkR J�HNU�_STâUOQ[HN`�RNUOcOPNRNMOMO�wPN_h^[^[HKPNUOHN�àPNZac$UOHNZac$R�cO^[JLUOHNRK�9_hT�cO^[�ScO�[cO�S�[RKM
criteria.

4.
¿
Q[HKZYH@HK�[cOJLU
æh�[RNMOcOU$�àPNZacOU$HKZYcOR@UOQ[RNU�RNZaH@^[_SU�RNÂhÂSMOc$PKR ¡ MOH@UO_ RNMOM
UO�®ÂSHKJ¥_STk\a�yJ�¢S¤y_SZ�HK�[RN`�ÂSMOHN �SHNÂhHN^[�hc$^S°�_h^ U$Q[HI�hHNJ�PNZac$ÂhU$cO_S^ MORN^[°[�SRN°[H �I¬ ÀI�ß_SZ � HKZYcOMO_S°��ScOTVTVHKZYHK^[U�PN_h�ScO^[°b°S�[c$�hHNMOc$^SHNJ`bRK�¥RNÂhÂSMO�y¢¿
Q[cOJ�MOHNRK�SJtU$_�UOQ[H�TY_SMOM$_h»�cO^[°b°[HN^[HKZYRKMW�SHNTYc$^Sc$UOc$_h^f_hT�RK^f\a�9æh�[RNMOc$UO�¥PNZacOU$HKZYcO_S^Ô�

¸½¼ Ý3â3àFÙ+ß å%áqÜ�ÙFßF×qÜ�ÙFä3ÛzÙFØ�âUÛDâUß+ßFÜ�Ù�¾3ÝUß+×Bâ3Ø~Ø�ä3á�Ù+âUß+×�Ö�¿aÙFß�oDâUÛDç<è�á�ä3Û3ßFâ3ÙFÛ3ÙFÛ3ÚDâ ßF×�C�ßFÝ3âUàUÖU×qØ~áqÜ�Ù ã1ßFÙFä3Ûä�À�ß�oU× ¼ Ý3âUà+ÙFß ådÙFß+×HD ß�oUâ3ß#ÙFØ%DY×�â3Ø�ÝUÜ�×�ÖWâUÛ3Ö>âWÜ�×�Ø�Ý3àFß¢Gqâ3àFÝ3×�ß+â`pq×qÛ¦ÀcÜ~äWDÅâUÛ>â3Ø~Ø�äUáqÙFâ3ßF×qÖä3Ü~Ö3×qÜ~×qÖ#Ö3âUß+â#ß åqã1×HÁ`Â�o3×/ß å�ã1×/ä�ÀBß�o3×/Ø~áqä3Ü~×\G�â3àFÝ3×�Ø�ÙFØ�âzÜ�âUÛ3ÚU×�ä�À�ÛUâ3ßFÝ3Ü�âUà�Û3ÝWD
¾U×qÜ~Ø�×�ÛWo3âUÛ3á�×qÖ
¾�å�ß�¿aägØóã1×qá�Ù+âUàÃGqâ3àFÝ3×�Ø�ÙFÛ3ÖUÙ+á�â3ßFÙ+ÛUÚ[ß�o3âUß�ß�oU×Dá�Ü�ÙFß+×�Ü�ÙFä3ÛÍÙ+ØBÛ3äUß1âcã3ã�à+ÙFáqâW¾Uà+×zßFä[âÍÚ3Ù�Gq×�Û[ç<è äUÜ�ÙFß
o3âUØzÛUä3ß(¾3×�×qÛ â3Ø�Ø~×qØ~Ø�×qÖ`ÁÅÄ�ÝUÜ�ß�o3×�ÜÆDYä3Ü~×FÇ�×qâ3áHo ¼ Ý3âUà+ÙFß å áqÜ~Ù+ßF×qÜ~Ù+äUÛfá�â3ÛÈ¾3×Íâ3Ø�Ø~ä3á�Ù+âUß+×�Ö%¿aÙFß�o âáqâUß+×qÚUä3Üóå ß�o3â3ß$â3àFàFäW¿aØ âUÚ3ÚUÜ�×qÚUâ3ßFÙ+ÛUÚ�ß�o3×HDYâ3ßFÙ+á�â3àFà åKáqä3ÛUÛ3×�áqßF×qÖ�á�Ü�ÙFß+×�Ü�ÙFâWÁIÂBoU×�áqâUß+×�Ú3äUÜ�ÙF×qØÒá�â3Û
¾3×BØ�ßFÜ�Ý3á�ß+ÝUÜ�×�Ö�¿aÙFß�oUÙ+Ûzâ¢o3ÙF×qÜ�âUÜ�áHo�å%ß�oUâ3ß@¿aÙ+àFà@¾3×BÛ3â`DY×qÖzß�oU×�ç<è ¼ Ý3â3àFÙ+ß å%áqàFâ3Ø�Ø~Ù ÀqÙFáqâ3ßFÙFä3ÛWÁ

3.2
²%|SjNo�|SsOjqkÞqSx]mOryj�ÉËÊÃÌFÍBÎÏÉ
Ð�ÑÓÒ
ÔBÕ`Ö�×�Ø Ù\ÚÜÛ�ÛÆÌFÛ�ÛÆÝÞÌHÍBØ ~ rogram

\Y^ UOQ[HIÂSRKJLU�MORNZa°[HIHNTYTV_hZYUOJkQ[RN�SH ¡ HNHK^ RNMOZYHKRN�S��`�RN�SHIUO_�cO�SHN^SU$cOTV��RN^[��PKM$RKJLJLcOTV�bZYHKM$HK�[RN^SU�æS�[RKM$cOU$�PNZac$UOHNZac$R�»<c$UOQwZaHNJ�ÂSHNPKU]U$_=ZYHK�[JLR ¡ cOM$cOUO�@_STt\Y��J�¢[¿
Q[H ¡ HKJLU -d[^[_h»�^wRN^[�wÂhZY_ ¡ R ¡ MO��`b_hJLU§PN_S`�ÂSMOHNUOHPNRKU$RNMO_S°�ÂS� ¡ MOc$J�Q[HN�ØcOJ/UOQ[HÖýIÂSHK^ � ýIÁ ¼ £�JLJ�HNJ�JL`�HN^[Uà�yZa_S°SZYRK` ê÷���®g �cë  9»�QSc$PKQÉ»<c$MOM ¡ H
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c$^SU$Za_S�S�SPNHN�àcO^9UOQ[cOJ�JLHNPKU$cO_S^§¢®\aU§cO�SHK^[UOc$TYc$HKJ�RKZY_h�[^[� �àß g=�ScOTVTYHNZaHN^[U]æh�[RNMOc$UO�@PNZacOU$HKZYcORbTY_SZâJL_hTVU]\a�yJRN^[� � �Sg�TY_SZçQ[RKZY��\a�yJ�¢K��HNJ�c$�hHIU$Q[HIPKRNUORNMO_S° _ST�æh�[RNMOcOU$��PNZac$UOHNZacORIU$Q[HIýIÂhHN^ � ýIÁ ¼ £�JLJLHKJLJ�`bHK^[U�yZa_S°[ZaRN`ÝRNMOJL_ PK_S^[UORNcO^[J¥J�_S`�H@°[�[cO�SHKM$cO^[HNJfU$_ UOQ[H@RKJLJ�HNJLJ�`bHK^[U
ÂhZY_hPNHN�h�[ZaH@c$^Ñ_hZY�hHNZ�UO_ÑcO^[JL�[ZaHPN_h`bÂSRKZYR ¡ cOM$cOUO� ¡ HKU$»<HNHK^f\a�yJtRNJLJ�HNJ�JLHN� ¡ �f�ScOTVTVHKZYHK^[UW_SZa°[RN^Sc$ºKRNUOc$_h^[J�¢

uçsO�Sn�oKj
2 n ² Å jNu�o³²%lI� �IrLrLjKrLr�zwjNuym ~ oNqS�hoN{Sz¤�cO°[�[ZYH

2
JLQ[_h»�J�RÑÂhRNZaU�_STIUOQ[HÑýIÂSHK^ � ýIÁ ¼ PNRNUORNMO_S°ÛcOM$MO�[J�U$ZaRNUOc$^S°ßUOQ[HÑPNMORNJ�JLcOTVcOPNRKU$cO_S^Û_STI\a�

quali
U$�ÕPKZYcOUOHNZac$RW¢â¿
Q[HÔ\Y�-æS�[RKM$cOUO�/PKZYcOUOHNZac$RÎRKZYHè°[ZY_h�[ÂSHK�:cO^[U$_�U$Q[HÎUOQ[ZaHNHÎ`�Rã��_hZwPNRKU$HK°[_SZacOHNJ

Design
� ß g`áà�Y  Verification

�a� ß á=�a WRN^[�EâY×�à+Ù�Gq×�Ü�â`¾3àF×�ãYÝUÙ+ÖU×qàFÙ+ÛU×qØâ� �!ß áà��UOQ[RNU�RKZYH�»<HNcO°[Q[UOHN��ScOTVTYHNZYHK^[UOM$�y¢Ã¿�Q[H@_SUOQ[HKZ¹JL� ¡ -PKRNUOHN°[_hZYcOHNJfRNZaH@JLcO`bÂhM$�àTY_SZ¹J�U$Za�[PKU$�[ZacO^[°ÑÂS�[ZaÂS_hJLHNJ�¢ ¼ RNPKQàæS�[RKM$cOU$�
cr
c$UOHNZac$_h^wcOJ�HKc$UOQ[HKZtPKRNMOM$HK�9RzÖ3×�Ø�ÙFÚ3ÛÍÜ�ÝUà+×b�Y�hHN^[_hU$HK� ¡ ��ÓKÁkÓfcO^@UOQ[HfUO�®ÂSHfPK_SMO�[`�^[��_hZ�RDÖ3×�Ø�ÙFÚ3Û

guideline
�Y�hHN^[_hU$HK� ¡ � ÓNGIÓfZYHKJLÂSHKPNUOc$�SHNMO�®�²¢�¿�Q[H¥_S^SM$� �ScOTVTYHNZaHN^[PKH ¡ HKU$»<HNHK^�U$Q[HIUO»<_�c$JkUOQ[RNUyc$^PNRKJLH¥_ST
R¥ZY�SM$H¥Âh_SJ�JLc ¡ MOH¥JLPK_SZaHNJ�RKZYH¥gh  ß  �_hZ � gh �c$^�PKRNJ�H¥_STçRf°[�[cO�SHNMOc$^SHNJ�Âh_SJLJ�c ¡ M$HfJLPN_hZYHKJ�RNZaHgS  �  y_hZâe§¢®\aTtRbPKZYcOU$HKZYcO_S^9c$J<^[_hU§RKÂSÂhM$cOPNR ¡ MOHbUO_9RK^w\a�ÌcOUOJ�J�PN_SZaH ¡ HNPK_S`�HNJ<g9RK^[�9UOQ[H�ÂS_hJLJLc ¡ MOH`bRK�[c$`��[`ÖJLPK_SZaH�TY_SZ]UOQ[H�RKJLJ�_SPNcORNUOHN��PNRKU$HK°[_SZa�¥cOJ�ZaHN�h�[PNHK�§¢

3.3
�ar�j\² Å jNu�o³²%lI�!�Ir�rLjKrLrLz9jNu�m�� Å�Å oNqS{hlqr9xYoKqSz�{ w «Ðl�lIjKmYoKs$j�|S{h� ~ jNoNr Å jNlKmYsF|Sj

¿
Q[H _ ¡ ��HNPNUOcO�[H _STâU$QSH�ýIÂhHN^ � ýIÁ ¼ £�JLJLHKJLJ�`bHK^[U��yZa_S°[ZaRN`ÊcOJ<U$_=PNRNMOPN�SM$RKU$H�_S^[H�JLcO^[°[MOH��[RNMO�[HTV_hZkæS�[RNMOcOU$�9U$Q[RKU�RNMOM$_h»�J�R °[MO_ ¡ RNM�ZaRN^[d[cO^[°=_STâ�ScOTVTYHNZaHN^[U�\a�Û`b_h�S�[MOHNJ�¢[¿�Q[c$J<ZaRN^[d[cO^[°9c$J<°[MO_ ¡ RKM¡ HKPNRN�[J�HfcOU�cOJ¹cO^[�hHNÂSHK^[�SHK^[U§TVZa_S`�c$^[�hc$�Sc$�h�[RNM§ZYHKæS�[cOZaHN`�HN^[UOJ¹UOQ[RNU�RN^�\a� �[JLHKZ
`�c$°SQ[UyQ[RK�[HÃ¢�¿�Q[HRNJ�JLHNJ�JLHN�¾J�PN_hZYHKJ4»�cOU$QSc$^ÖHNRKPNQÖ_STÑUOQ[HÕUO_SÂ
-
MOHN�[HKM@PNRKU$HK°[_SZac$HKJ4�Y»<Q[cOPNQÖRNZaHÕ^[RN`�HN�¾Ó � RNPNZa_ÀIHNJLcO°[^4GI�[cO�SHKM$cO^[HKJLÓN kÓ � RNPNZa_ � HKZYcOTVcOPNRKU$cO_S^4GI�[cO�SHKM$cO^[HKJLÓN kRK^[�ÎÓNÀIHKM$cO�[HKZYR ¡ MOHÑGI�[c$�hHNMOc$^SHNJLÓK�RNZaH�J��[`b`�HN���[Â�PN_h^[JLcO�SHKZYcO^[°fUOQ[H<TVcO�[HN��»<HNcO°[Q[UW�[RNMO�[HKJ�g]¢ ß  hg§¢ � ß  SRK^[�bg]¢ �àß ZaHNJLÂhHNPKU$cO�[HNMO�y¢¤�Za_S` R¾k��Á�ÂSHKZYJ�ÂSHNPKU$cO�[H¾UOQ[cOJÕRNÂSÂhZY_hRNPKQ�PKRN^ ¡ H¾HKRNJ�c$MO�ÉUOZYRK^[JLTY_SZa`bHK��cO^[UO_ØRÜJ�c$`�ÂSMOHJLcO`bcOM$RKZYcOUO�á`�HNRNJ��[ZaH=UOQ[RKUkc$J JLUOZa�[PNUO�[ZaHN�ÛRNPKPN_SZa�ScO^[°ßU$QSH9°[cO�[HK^áPNRKU$HK°[_SZac$ºKRNUOc$_h^á_hT�UOQ[H=æS�[RKM$cOU$�RNUOU$Zac ¡ �[UOHNJ�¢IýITáPN_h�[ZaJLHN wJLcO^[PNHÞU$Q[HÞýIÂSHK^ � ýIÁ ¼ £<J�JLHKJLJL`�HN^SUw�yZa_S°[ZaRN` _S^[MO�ÖJL�[ÂhÂS_hZYUOJÎR°[MO_ ¡ RKM¹æS�SRNMOc$UO�Û�[RNMO�[HN kUOQ[H ZaHNJ��[MOU$cO^[°4JLcO`�c$MORNZac$UO�Û`bHKRNJ��[ZYHác$J@J�_S`�HN»<Q[RNU�RNZaU$cOTVcOPNcORNM�JLcO^[PNHÑUOQ[HJLcO`bcOM$RKZYcOUO���S_SHKJ¹^[_hU��hHNÂhHN^[�9RNU§RNMOM�_h^@Rfæh�[HNZa��JLÂhHNPNcOTV�®cO^[°�R¥ZaHNæh�[c$ZaHN�wæS�[RKM$cOU$�y¢�¤y�[ZYUOQ[HKZY`�_SZaHN RN^ ýIÂhHN^ � ýIÁ ¼ cO^[�S�[PKHN� J�c$`�cOM$RKZYcOU$�à`�_S�hHNM
»<_S�SM$� _h^[MO�=PK_S^[J�c$J�U
_ST¹U$Q[ZaHNHwPNRNUOHN°S_SZac$HKJL �HNRKPNQ
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_S^[H�RN°S°[ZYHK°[RNUOcO^[°bZa�[MOHNJâRN^S��°S�[c$�hHNMOc$^SHNJ�¢N¿
QSH<_h�[HNZaRNMOM�ZaHNMOHN�[RK^[PNH�_ST]R�æS�[RKM$cOUO�fPNZacOU$HKZYcO_S^�c$JtUOQ[HN^RNJtTV_SMOMO_S»<J
MaxScore

oreassessedSc

nn

w

guidelinesrules

category ⋅
⋅+⋅ 210¿
Q[H¥UOHNZa`

assessedScore
PKRN^ ¡ HIgh  ß  W_SZ � g�TV_hZçRIZY�SM$HIRK^[��gS  �  �e�TV_hZçRI°[�[cO�SHKM$cO^[HÃ¢K\aU�PNRK^ ¡ HJLHKHN^ÏUOQ[RNU=U$QSH:ZYHKM$HK�[RN^SPNH:_hT R:PNZacOU$HKZYcO_S^¾�hHNÂSHK^[�SJè_S^¾UOQ[H:UO_SÂ

-
M$HK�[HNM9PNRNUOHN°S_SZa�Ü�aUOQ[ZY_h�[°[Q

wcategory
�Y ]_S^àUOQ[H�d[cO^[�Ñ_STkUOQ[H�æh�[RNMOc$UO�=PNZac$UOHNZac$_h^à�YZa�[MOH�_SZ�°[�Sc$�hHNMOc$^[HK�Y ]RN^S�Ñ_S^àU$QSH�^[�[` ¡ HNZ¹_ST_SUOQ[HNZÛZa�[M$HKJ

nrules
RN^[��°[�[cO�SHKM$cO^[HNJ

nguidelines
RN°S°[ZYHK°[RNUOHN��cO^ÉUOQ[RNUàPNRKU$HK°[_SZa�y¢I¿�Q[H�_h�[HNZaRNMOMc$^STVMO�[HN^[PKH _ST¥RáJLcO^[°[MOH PNZac$UOHNZacO_S^Û�S_hHNJ�^[_hU��SHKÂSHN^S�4_S^ÛU$QSHÑ^[RNUO�[ZaHà_hTIU$QSHÑæS�[RKM$cOU$�ßPNZacOU$HKZYcO_S^

its
HKM$T²¢ç¤��SZYUOQ[HNZa`�_SZaHN <�S�[HÛUO_/UOQ[HÛ�[HKZY�ÎRK` ¡ c$°S�[_S�[J=Q[RK^[�SMOc$^S°è_ST�PN_h^[�ScOU$cO_S^SRNM�PNZac$UOHNZacORÌ_h^[M$�RNÂhÂSM$cOPNR ¡ MOHÎUO_:JL_h`bHÎ\a�yJ� IU$QSHÎ^[�[` ¡ HKZw_STwZY�[MOHNJáRN^[�:°S�[c$�hHNMOc$^SHNJ »<c$UOQ[cO^ÕRÎPNRKU$HK°[_SZa�Ô`�RN�PNQ[RK^[°[H/�SHNÂhHN^[�hc$^S°�_S^ÞU$QSHèÂSRKZYUOcOPN�[MORNZ=\Y�-RNJ�JLHNJ�JLHK�§¢ ¬ HK^[PNHK ¥U$QSHèZYHKM$HK�[RN^SPNHè_hTwRÔæS�[RKM$cOU$�PNZac$UOHNZac$_h^ÕPNQ[RK^[°[HKJ c$^ÕRK^Õ�[^[ÂhZYHK�ScOPNUOR ¡ MOHÎ»<RN�ÄTV_hZw�hc$TYTVHNZaHN^SUf\a�yJ�¢t\aUfTY_SMOM$_h»�JÑUOQ[RNUfR4^[RNcO�[HRN�hRNÂSUORNUOc$_h^Õ_ST@UOQ[HÎýIÂhHN^ � ýIÁ ¼ £�JLJ�HNJLJ�`bHK^[U¥RKÂSÂSZa_SRKPNQÄ»<_S�[MO�Õ^[_SU ¡ H4R4°[_S_h� ¡ RKJLH4TV_hZHNTYTVcOPNc$HK^[U�RN�[UO_S`�RNUOHN�ÔZYHKU$ZacOHN�[RKMÐ¢]¤yc$^[RKM$MO�® �cOU�cOJw^S_SU<PNMOHNRNZ�Q[_h»ÝUOQ[HáZaHNMOHN�[RK^[PNHÌ_STb\Y�ÞæS�[RKM$cOU$�PNZac$UOHNZac$RÄcO^[�S�SPNHN� ¡ ��UOQ[HÄýIÂSHN^ � ýIÁ ¼ £�JLJ�HNJLJ�`bHK^[U��yZa_S°SZYRK`�RKÂSÂSZa_S�Sc$`�RNUOHNJßU$QSHÔ_h�[HNZaRNMOM�[UOc$MOc$UO�[ê÷��HNg �ó¡3ë »<c$UOQfZaHNJ�ÂSHKPNUWU$_�ZaHN�[J�R ¡ cOMOc$UO�¥cO^fRN^S�¥»�RK�y¢ÀI�[H�U$_ÑUOQ[H�°[HK^[HNZaRNMOMO�9RK°[ZYHKHN�ÑcO`bÂh_SZaU$RK^[PNH�_hTkæS�[RKM$cOUO�9PKZYcOU$HKZYcOR�cOUçc$JIR ¡ JL_hM$�SU$HKM$�=^[HNPKHNJ�JLRNZa�wUO_�SHK�[HNMO_SÂ R�`b_hZYH�JL_hÂSQ[cOJLUOcOPNRNUOHN� RKÂSÂSZa_SRKPNQ ¡ HKU$UOHNZ�ZaHNTYM$HKPNUOc$^[°�UOQ[H�ZaHNMOHN�[RK^[PNH<_ST§æS�SRNMOc$UO�¥PNZacOU$HKZYcORÃ¢¤��[ZaU$Q[HKZY`�_SZaHN 
JL�[PKQÑRN^ÑRNÂhÂSZa_SRKPNQÑ`��[JLU ¡ H@TYM$HK�[c ¡ M$Hwc$^ÑUOQ[H@J�HN^[J�H@U$Q[RKU
cOU
PKRN^ ¡ HwRN�SRKÂSUOHN� UO_^[HN»<M$��c$�hHN^[UOc$TYc$HK�ÞPKZYcOUOHNZac$RK f^[HK»�MO�:�SHK�[HNMO_SÂhHN�ÜPNMORNJ�JLcOTVcOPNRNUOcO_S^:J�PNQ[HN`�HNJ� ¥RN^S��^[HK» cO^[JLcO°[Q[UOJR ¡ _S�[UWU$QSH�_h�[HNZaRNMOMW�[U$cOMOc$UO�¥_ST§ÂSRKZYUOcOPN�[MORNZ]æS�SRNMOc$UO�¥PNZacOU$HKZYcORÃ¢

4
vLz Å oNq3|hjN� º ny{S�Os$maÇ -Æ�{Sr�jN�[lIjNmaoNsOjq|S{h�

ÀIHNJLÂhc$UOHwUOQ[H9TVRNPKU�UOQ[RKU�R9^[RNcO�[HwcO`�ÂSMOHN`�HN^[UORNUOc$_h^ _ST�U$QSHwýIÂSHK^ � ýIÁ ¼ £�JLJLHKJLJ�`bHK^[U
��ZY_h°[ZYRK`TV_hZfZYHKU$ZacOHN�[RKM¹»<_S�[MO�ÎQ[RK�[H JLHK�[HNZaRNM��SZaRN» ¡ RKPNd[J� kc$U�PNRN^ ¡ H UORNd[HK^ÛRKJ@RÑJLUORNZaUOc$^[°ÛÂh_ScO^[U�TV_hZ¥R
CBR-¡ RNJLHK�ÞZaHNUOZac$HK�[RNMã¢k½ÄH/PNRN^Þ`bRKd[H/�[JLH/_ST=U$QSHèPNZacOU$HKZYcORèUOQ[HN`�JLHKM$�[HKJáRKJá»<HNMOMbRKJáUOQ[HNcOZJLUOZY�SPNU$�SZYcO^[°ßc$^ßPNRKU$HK°[_SZac$HKJ�¢ ¬ HN^[PKHN tTV_hZIU$Q[HàTY_SMOM$_h»�cO^[°á»<H=U$RKd[H9UOQ[H=PNRNUOHN°S_SZac$ºKRNUOc$_h^áJLPKQ[HN`�HJLQ[_h»�^bc$^b¤�c$°S�[ZYH<��RNJ ¡ RNJ�H�TY_SZ]R<^[HN»ÄJLUOZa�[PNUO�[ZaHN��JLcO`bcOM$RKZYcOUO�¥`b_h�SHNMã¢

4.1 º ny{S�Os$maÇDlIjHä�n�sOoNjKzwjNuymYrtxYoKqSzæåIrLjKoNr
£�^@c$`�ÂS_hZYUORN^[U§ZaHNæS�Sc$ZaHN`�HN^[U§TV_hZ�\a�áZaHNUOZac$HK�[RNM�c$J�UO_@°[cO�[H¥UOQ[H¥\a� �[J�HNZ
UOQ[H¥Âh_SJ�JLc ¡ cOM$cOU$� UO_@�SHKTVcO^[HR ¼ Ý3âUà+ÙFß å�Øóã1×qá�Ù ÀqÙFáqâ3ßFÙFä3Û§¢N¿
QSH<æh�[RNMOcOU$�bJLÂSHKPNcOTVcOPNRKU$cO_S^�PN_h^[JLcOJLUOJâ_ST ¼ ÝUâ3à+ÙFß å%Ü~× ¼ Ý3ÙFÜ�×FDY×�Û3ß ¼ RN^[��R
¿a×qÙFÚWo3ßªDYäUÖ3×�àª¿f¢I\a^[c$UOcORNMOM$�® 9U$Q[HÜæS�SRNMOc$UO�ÏZaHNæS�Sc$ZaHN`�HN^[UàRK^[�-UOQ[HÜ»�HKc$°[QSU=`�_S�hHNMà�[J�HÞUOQ[HPNRKU$HN°S_SZac$ºKRNUOc$_h^ÑJLPNQSHN`�H@JLQ[_h»�^ÑcO^Ñ¤�cO°[�[ZaH��§¢h¿
QSH�JLcO`bcOM$RKZYcOUO�9`�_S�hHNMç�SHKTVcO^[cO^[°àU$Q[H�J�c$`�cOM$RKZYcOU$�
¡ HKU$»<HNHN^=R æS�[RKM$cOUO�@ZYHKæS�[cOZaHN`�HN^[U q

RN^[�=U$QSHbæh�[RNMOc$UO�@RKU$UOZYc ¡ �SU$HKJ�_hT�RN^9\Y� c
PNRN^ ¡ H��SHK�[HNMO_SÂhHN�PN_hZYZaHNJLÂh_S^[�hc$^S°¾U$_ÏUOQ[H:PKRNUOHN°[_hZYcOºNRKU$cO_S^¾J�PNQ[HK`bH ¡ �Ö»�HKc$°SQ[U$cO^[°d×�â3áFodâUß+ßFÜ�Ù�¾3ÝUß+×ÕRK^[�d×qâUáFo

category
RNPNPK_SZa�ScO^[° U$_�UOQ[HI»<HNcO°[Q[U�`�_S�hHNMã¢K¿
Q[HIPKRNUOHN°[_hZYcOºNRKU$cO_S^ _ST�UOQ[H�PNZac$UOHNZacOR<RKM$MO_S»<JâU$QSH<\a��[JLHKZ�U$_ÑR ¡ J�U$ZaRNPKUçTVZa_S` ¡ RNJ�c$P�PKZYcOU$HKZYcOR ¡ �=TV_hPN�[J�c$^S°=_h^àU$Q[H�_h�[HNZaRNMOMçZaHNMOHN�[RK^[PNH�_hTtR PKRNUOHN°[_hZY�y¢¤��[ZaU$Q[HKZY`�_SZaHN �c$U]cOJ�cO^[UOHN^[�hHN�=U$_=RNMOMO_S»ÖU$QSHbJ�ÂSHNPKc$TYc$PKRNUOc$_h^w_hT
ZaHNMOHN�[RN^SPNHf_hT
PKZYcOU$HKZYcORq�OPNRKU$HK°[_SZacOHNJ^[_SU�_h^[MO� ¡ �bTY_SZaPNcO^[° U$Q[HI\a�à�[JLHKZ�U$_ ÂhZY_h�[c$�hH�»�HKc$°[QSU��[RNMO�[HNJâ�hc$ZaHNPKU$MO�® h»<Q[cOPNQ�PN_S�SM$� ¡ HKPN_h`bH�R�[HNZa�¾PN�[` ¡ HKZYJ�_S`�H�UORNJ�d�¢�\a^[JLUOHNRK�S @ZaHNMOHN�[RK^[PNHÞPNRK^ ¡ H:RKM$J�_ÏHN�SÂSZYHKJLJ�HN� ¡ �ÜZaHNMORNUOcO^[°¾�YHW¢ °�¢JL_hZYUOc$^[°9_SZâÂSRKZYUOcORNM]_SZa�SHKZYcO^[°[�â�ScOTVTYHNZaHN^[U]RKU$UOZYc ¡ �SU$HKJ�ZaHNJ�ÂSHNPKU$cO�[H�PNRKU$HK°[_SZac$HKJ¹UO_wHNRKPNQ@_hU$QSHNZó¢�¿
Q[cOJ



18

German Workshop on Experience Management (GWEM 2002)

PNRK^ ¡ H J�HNHN^=RNJ�J�ÂSHNPKc$TY�®c$^S°9UOQ[HNcOZkZaHNMORNUOc$�[H ZaHNMOHN�[RK^[PNH RK^[�à�SHNÂhHN^[�hJ<_h^wUOQ[H�æS�[HKZY�y¢[¤�ZY_h`ØU$Q[cOJ_SZa�SHNZacO^[°f_hT�RKU$UOZYc ¡ �SU$HKJL SR<»<HNcO°[Q[UW`b_h�SHKMÃPKRN^ ¡ H<�SHNUOHNZa`�c$^[HK�bRK�[UO_S`bRKU$cOPNRKM$MO�y¢
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aggregates

Macro
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Guidelines

ç�í î ê ïUð�ñ ï ò ïUóô�ï î õ öU÷�ë î î ø ï î RTL
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Guidelines
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aggregates aggregates

9.1.1.3
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Design
Issues

aggregates aggregates aggregatesaggregates
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aggregates aggregates aggregates

aggregates

3.2.4

aggregates

3.2.3

aggregates

3.2.2

aggregates

3.4
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System
Integration

Files

Verification
Files
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Documentation

Verification
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Test
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(6) A1.1.1.1.4.1

(6)A1.1.1.1.3.1
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C1.2.1.1.1
(5) C1.2.1.1.2
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uçsO�Sn�oKj
3 n3w {hmYjK�SqhoNsFiN{SmasOqSu ª lqr�jKzw{�xYqho º n�{h�$sOmYÇ w oNsOmYjKoNsO{

4.2
«�{Sr�s$l ª sOzwsO�${hoNsOmYÇzoÕjN{hrLn�oKj

½ÄHÔRNÂhÂSMO�:UOQ[HÔUOZaRN�ScOUOc$_h^[RNM MO_SPNRKM
-
°[MO_ ¡ RKM ÂSZac$^[PKc$ÂhM$H ¡ �® bTVcOZYJ�U$ b�SHKTVc$^Sc$^[°ÞJLcO`bcOMORNZac$UO�:TVZa_S`�R°[MO_ ¡ RKM§Âh_ScO^[U]_STt�[cOHN»ÖPN_h^[JLcO�SHKZYcO^[°wUOQ[H�PNRKU$HK°[_SZac$HKJ )(l

iC
RK^[�S �J�HNPK_S^[�S yTVZa_S`�RfMO_SPNRKM�Âh_ScO^[U§_ST

�[cOHN»ÊU$RKd[cO^[°ÌcO^[UO_ÛRNPNPK_S�[^SUkU$Q[Hà�hHNUORNcOM$J�_ST<U$QSH9J�c$`�c$MORNZacOU$� ¡ HNUO»�HKHN^áJ�ÂSHKPNcOTVcOP9æh�[RNMOc$UO� PKZYcOU$HKZYcORê��¹HNg � R ë ê��¹HNg �´¡3ë ê÷�����S© ë ¢£�J��[JL�[RKM$ tU$QSH=°SM$_ ¡ RNMkJ�c$`�cOM$RKZYcOU$cOHNJ RKZYHà`�_S�SHKM$HK� ¡ �áRK°[°[ZaHN°[RKU$cO^[°ßM$_hPNRNMkJ�c$`�cOM$RKZYcOU$�Ì»�cOUOQÌUOQ[HRN°[°SZYHN°SRNUOc$_h^�TV�[^[PKU$cO_S^ φ  �»<Q[cOPNQ�HK^[PN_h�SHNJ¹U$Q[Hfd[^[_S»<MOHN�S°SH¥R ¡ _S�[U�U$Q[H¥cO`�ÂS_SZaUORN^[PKHN WZYHKM$HK�[RN^SPNH
an
���[UOc$MOc$UO�y¢

φ
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¬ HNZaHN  )1(
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4.3 User-
tIjKxYsOu�jK� w {SmajN�hqSoKs+iK{Smas$qhu ª l�r�jNz9{

£�¤�¥P¦�¤�§�¨�©�ª�« ¨�¬�¤�§�¬��®��§�¨�¤�®�©�¯\¨�©�§�¯�°�¥[±�²´³�µ��¦�©�¨�¶^§�®P©�¨�¤�®�©��©�ª?¨�¬�¤·¯\©�¸�©�¦��®P©�¨�¶�¸�°�¹�¤�¦º®�¤�¯\µ�¦�¨�¯T©�ª^
» ¤�¨�¨�¤�®a�¼�¼�®P°�½�©�¸��¨�©�°�ª�°�¥?µ�¨�©�¦�©�¨�¶¾¨�¬��ª�©�¨�§��ª » ¤¿�§�¬�©�¤�À�¤�¹pÁ[©�¨�¬Â¨�¬�¤Ã¥Q¦��¨�Ä�¼�¤�ª�Å~Ä�£�Æ
�¼�¼�®P°��§�¬�Ç�È�¬�¤N¯\¨�®Pµ�§�¨�µ�®P¤N¹�°�¤�¯�ª�°�¨�°�ª�¦�¶?¤�ª� » ¦�¤N±�²

-
µ�¯\¤�®P¯�¨�°a¯_¼�¤�§�©�¥P¶?¨�¬�¤�©�®�¼�®�¤�¥P¤�®�¤�ª�§�¤�¯*É�©�¨

�¦�¯\°.¯_¤�®�À�¤�¯��¯� » �¯\¤T¥Q°�®�§�°�¸�¸bµ�ª�©�§��¨�©�°�ª
 » °�µ�¨W³�µ��¦�©�¨�¶�§�®�©�¨�¤�®�©��ÊË¨�¬�¤�©�®|§�¬��®P�§�¨�¤�®�©�¯_¨�©�§�¯_ÊÌ�ª�¹
¨�¬�¤�©�®Í©�¸b¼��§�¨�°�ª�®P¤�µ�¯\ » ©�¦�©�¨�¶�°�¥Í±�²W¯�Ç�ÆI¯_¼�¤�§�©��¦�¦�¶·¨�¬�¤�©�¸�¼��§�¨�°�ª�®�¤�µ�¯_ » ©�¦�©�¨�¶.©�¯[ª�°�¨ÎÀ�¤�®�¶.Áh¤�¦�¦
®P¤�¯\¤��®P§�¬�¤�¹�ÊT¶�¤�¨�Ê�©�ª¿¨�¬�¤Ï¤�¦�¤�§�¨�®�°�ª�©�§�¯ ¹�¤�¯\©�«�ª¿�®�¤�ÌÇ�Ð�°�ª�¯_¤�³�µ�¤�ª�¨�¦�¶�Ê�¨�¬�¤´±�²Â§��¨�¤�«�°�®P©�Ñ��¨�©�°�ª
¯\§�¬�¤�¸b¤�¸�µ�¯\¨ » ¤�§�°�ª�¯\©�¹�¤�®P¤�¹��¯�¼�®�¤�¦�©�¸b©�ª��®�¶ » ¤�©�ª�«¾¯\µ »�Ò ¤�§�¨�°�¥^§�¬��ª�«�¤�¯f�§�§�°�®P¹�©�ª�«d¨�°
¥Qµ�®�¨�¬�¤�®
¹�¤�À�¤�¦�°�¼�¸�¤�ª�¨�¯*Ç|Ó�¤�ª�§�¤�Êh©�ªÏ~¯\µ » ¯\¤�³�µ�¤�ª�¨�¯\¨�¤�¼�Á[¤~Áh�ª�¨�¨�°´«�©�À�¤a¨�¬�¤ ±�²¿µ�¯\¤�®�¨�¬�¤
¼�°�¯\¯\© » ©�¦�©�¨�¶�¨�° ¸�°�¹�©�¥Q¶�¨�¬�¤�§��¨�¤�«�°�®P©�Ñ��¨�©�°�ª^¯_§�¬�¤�¸�¤�ÊIÁh¬�©�§�¬^Áh°�µ�¦�¹^�¦�¦�°�ÁÂ¬�¤�®PÔ�¬�©�¸�¨�°^¹�¤�¥Q©�ª�¤
¨�¬�¤�©�®·°�Áhª�§��¨�¤�«�°�®P©�¤�¯ �«�«�®�¤�«��¨�©�ª�« » �¯_©�§�³�µ��¦�©�¨�¶�§�®�©�¨�¤�®P©��°�®·¯\µ »

-
§��¨�¤�«�°�®�©�¤�¯*ÇºÈ�¬�¤�®�¤�¥P°�®�¤�Ê

�¨�¨�®�© » µ�¨�¤[�ª�¹�§��¨�¤�«�°�®P©�¤�¯º§��ª » ¤[¸b°�À�¤�¹�µ�¼��ª�¹�¹�°�ÁhªT©�ªT¨�¬�¤h¯\§�¬�¤�¸�ÕÇ
±Pª·°�®�¹�¤�®Í¨�°·¸b�ª��«�¤�¹�©�¥Q¥Q¤�®P¤�ª�¨B§��¨�¤�«�°�®�©�Ñ��¨�©�°�ª.¯\§�¬�¤�¸b�¯_Ê�©�¨B©�¯�ª�¤�§�¤�¯_¯\�®�¶
¨�°�¯\¨�°�®�¤T¨�¬�¤�³�µ��¦�©�¨�¶
¯\¼�¤�§�©�¥Q©�§��¨�©�°�ª~¨�°�«�¤�¨�¬�¤�®3Áh©�¨�¬~¨�¬�¤�©�ª�¹�©�À�©�¹�µ��¦�§��¨�¤�«�°�®P©�Ñ��¨�©�°�ª~¯\§�¬�¤�¸b¤�Á[©�¨�¬�©�ª~Nµ�¯_¤�®�¼�®�°�¥P©�¦�¤
¥Q°�®�¥Qµ�®�¨�¬�¤�®�¤�À��¦�µ��¨�©�°�ª�Ç·Ð�°�¦�¦�¤�§�¨�©�ª�«Ö¨�¬�©�¯¾×�©�ª�¹Ø°�¥c×�ª�°�Áh¦�¤�¹�«�¤Ù¤�ª� » ¦�¤�¯¾¨�¬�¤Úª�¤�§�¤�¯\¯\�®P¶
learning-

§�¶�§�¦�¤�¥Q°�®|©�¸b¼�®�°�À�©�ª�«�¨�¬�¤�±P²
-
³�µ��¦�©�¨�¶b§�¦��¯\¯_©�¥P©�§��¨�©�°�ª�¨�°�Á[�®P¹
 » ¤�¨�¨�¤�®|�¼�¼�®P°�½�©�¸��¨�©�°�ª

°�¥Bµ�¨�©�¦�©�¨�¶3¹�µ�®P©�ª�«Tµ�¯\�«�¤[°�¥�¨�¬�¤h¯\¶�¯\¨�¤�¸�Ç

4.4 w qSzwÆys$u�{hmYsOqSu[k¥sOmOr[� Å�Å �Os$lK{Smas$qhu_�ImamYoKs$Æ�nymYjKr
Ä » À�©�°�µ�¯_¦�¶�ÊB�ª�¶�®�¤�¨�®P©�¤�À��¦Î¸�¤�§�¬��ª�©�¯_¸Ú¥Q°�®Í±�² ¸bµ�¯_¨B§�°�ª�¯_©�¹�¤�® » °�¨�¬�Ê��¼�¼�¦�©�§��¨�©�°�ª�§�®�©�¨�¤�®P©���ª�¹
³�µ��¦�©�¨�¶g§�®P©�¨�¤�®P©��¨�°�«�¤�¨�¬�¤�®�ÇhÛÏ¤Ãª�°�ÁÜ¼�®P¤�¯\¤�ª�¨.¼�°�¯\¯_© » ©�¦�©�¨�©�¤�¯f°�¥�¬�°�ÁÜ¨�¬�¤c�¼�¼�¦�©�§��¨�©�°�ªd�ª�¹
³�µ��¦�©�¨�¶��¯_¼�¤�§�¨�¯�§��ª » ¤
§�°�¸ » ©�ª�¤�¹�¹�µ�®�©�ª�«�®�¤�¨�®�©�¤�À��¦ÝÇ�Þ�°�®�¨�¬�¤
¹�©�¯_§�µ�¯\¯_©�°�ªN°�¥�¨�¬�¤�©�ª�¨�¤�«�®P�¨�©�°�ª
�¯_¼�¤�§�¨�¯_Ê » °�¨�¬�¨�¶�¼�¤�¯�°�¥
¯_¤�¦�¤�§�¨�©�°�ª�§�®�©�¨�¤�®P©�f§��ªÏª�°�Á » ¤f§�°�ª�¯\©�¹�¤�®�¤�¹��¯ » ¦��§�× » °�½�¤�¯\Êh¥Q°�®
Á[¬�©�§�¬�¨�¬�¤[¯_©�¸b©�¦��®�©�¨�©�¤�¯

simQ
�ª�¹

simA
§��ª » ¤h¹�¤�¨�¤�®

mined.È|¬�¤�¥Q©�®P¯_¨�¼�°�¯\¯_© » ©�¦�©�¨�¶
¥P°�®º©�ª�¨�¤�«�®P�¨�©�°�ª.©�¯�¨�°.�¼�¼�¦�¶�¨�¬�¤T¯\©�¸�¼�¦�¤3Áh¤�©�«�¬�¨�©�ª�«
�À�¤�®P�«�¤3°�¥|¨�¬�¤T¨�Áh°BÇ
Û�¤3§��ª
�¯\¯_©�«�ª
TÁ[¤�©�«�¬�¨W¨�°.¤��§�¬
¨�¶�¼�¤3°�¥I§�®�©�¨�¤�®�©�ÌÇ�Û�©�¨�¬�¨�¬�©�¯��¼�¼�®�°��§�¬�ÊÕ±P²�®�¤�¨�®�©�¤�À��¦�®�¤�¨�µ�®�ª�¯
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JLcO`bcOM$RKZÄPNRNJ�HNJÞ�SHNÂhHN^[�hc$^S°Í_S^ÍUOQ[H-æS�[RKM$cOU$�ÊRK^[�ËTY�[^[PKU$cO_S^[RKM$cOUO�y¢ ¿
Q[H-RN�S�SRN^[UORN°[H-_STÔU$Q[cOJU$HKPNQ[^[cOæS�SH c$JwU$Q[RKU¹UOQ[H \a�:�[J�HNZfPKRN^4J�ÂSHNPKc$TY�ÛU$Q[Hác$`�ÂS_hZYUORN^[PKH _STfæS�[RNMOcOU$�ßc$^ÛZaHNMORNUOc$_h^ÛU$_4UOQ[HTV�[^SPNU$cO_S^SRNMOc$UO�@TV_hZâQ[c$`z�OQ[HNZaJLHKM$T²¢ ¬ _S»<HN�SHNZa yUOQ[Hb�hc$J�RN�h�[RN^[UORN°SHb_hT�UOQ[c$J<RNÂhÂSZa_SRKPNQwcOJ<U$Q[RKU�RbM$RKPNd_STÛRNÂhÂSZa_SÂSZacORNUOHÜ\a�ÙæS�[RKM$cOUO�ÏPNRK^ ¡ HÜPN_h`bÂhHN^[J�RNUOHN� ¡ �ÏRÜ`�_SZaHÞRNÂhÂSZa_SÂhZYcORNUOHÞRKÂSÂhM$cOPNRKU$cO_S^PNQ[RKZYRKPNUOHNZac$J�U$cOPØRN^[�Ù�[c
ce-
�[HKZYJ�RÃ¢w¿
Q[HKZYHÕß³JÖRØPNQ[RK^[PNHØUOQ[RNU4\a�yJÖ»�cOUOQÝÂhZY_hÂSHNZÕRKÂSÂhM$cOPNRKU$cO_S^PNQ[RKZYRKPNUOHNZac$J�U$cOPNJÑRKZYH4^[_hU¥ZaHNUOZYcOHN�[HK�Õ�S�[H4UO_ ¡ RK�ÕæS�[RKM$cOUO� ¡ �[UI_SUOQ[HNZ�\a�yJàRNZaHÛZYHKU$ZacOHN�[HK�/»<cOU$Qc$^SRNÂSÂhZY_hÂSZac$RKU$H<RNÂhÂSMOc$PKRNUOc$_h^fPNQSRNZaRNPNUOHNZacOJLUOc$PKJ����[J�U ¡ HNPKRN�[J�H�UOQ[HN�fQ[RN�[H<R�QSc$°[QbæS�[RKM$cOUO�y¢¤�_SZâUOQ[HbJ�HNPK_S^[�=ÂS_hJLJLc ¡ cOMOc$UO�@PNRKM$MOHN�ÍØ�ßFÜ�ÙFáqßUã�Ü�ÙFä3Ü�ÙFßFÙ�q~×qÖÍáqäWD
¾UÙ+ÛUâ3ßFÙ+äUÛS �»<Hf�h_w^[_hU�PK_S` ¡ cO^[HfUOQ[HJLcO`bcOM$RKZYcOUOc$HKJkU$_�RI°[MO_ ¡ RNM�J�c$`�cOM$RKZYcOU$�y¢K\a^[JLUOHNRK��»�HI°Sc$�[HIUOQ[HI`�RNcO^ ÂSZac$_SZacOU$��U$_ simA

 hcã¢ HW¢  h»<H�TVcOZYJ�UZYHKU$Zac$HK�[H \Y��JL §»�QSc$PKQ9ÓKTVcOU$Ó�_S^[MO� ¡ �@U$QSHNcOZtRKÂSÂhM$cOPNRKU$cO_S^9PNQ[RKZYRKPNUOHNZac$J�U$cOPNJ<�YcO°[^[_hZYcO^[°wUOQ[H�æS�[RKM$cOUO�®�²¢ýI^[MO�bcO^�RIJ�HNPK_S^[��J�U$HKÂS W»�HIUORNdSHIU$Q[HI\a�
-
sI�[RNMOcOU$��c$^SU$_�RKPNPN_h�[^[U ¡ �f_SZa�SHKZYcO^[°�U$QSH<ZaHNUOZac$HK�[HN� \a�yJRNPKPN_SZa�ScO^[°�U$_

simQ
¢´¿�Q[H�ZYHKJL�[MOU

-
JLHKU�_ST]UOQ[H�TVcOZYJ�U�ZYHKU$Zac$HK�[RNM�J�U$HKÂ c$JtU$QSHN^fPKM$�[J�U$HKZYHK�bcO^[UO_b�hc$TYTVHKZYHK^[UTV�[^SPNU$cO_S^SRNM§PNMO�[JLUOHNZaJ�¢��¹�[c$MO�ScO^[°@UOQ[HKJLHfPKM$�SJLUOHNZaJ¹cOJ ¡ RKJLHK�w_S^wU$Q[HbJLcO`bcOM$RKZYcOUO� ¡ HNUO»<HNHN^wU$Q[HbæS�[HKZY�RN^[� UOQ[H@\a�ÎRKJ¥»�HKM$M�RNJ¥_h^ÑU$QSH�JLcO`bcOM$RKZYcOUO� ¡ HNUO»�HKHN^àU$QSH�\Y��JIRN`�_S^[°àHNRKPNQà_SUOQ[HNZó¢hk_S^[PKHNÂhU$�[RKMPNMO�[JLUOHNZac$^S°4RNMO°[_SZac$UOQ[`�J@RNJw�SHN�SHNMO_SÂSHK�ÎUO_ÎM$RKZY°SH HN�[UOHN^S�Îc$^4UOQ[H `�RNPKQ[c$^SHÑM$HKRNZa^[c$^S°ßMOcOU$HKZYRKU$�[ZaHPNRK^ ¡ H�RNÂhÂSMOc$HK�9UO_=PN_S`�ÂS�SU$H�JL�[PKQwR�PNMO�[JLUOHNZacO^[°�¢®£�J<RbZaHNJ��[MOU§_hT�UOQ[H�TVcOZYJ�U§J�U$HKÂS �»�H�^[_S»ÖQ[RK�[HRNPKQ[c$HK�[HN� RwJLHNU�_ST�PKM$�SJLUOHNZaJL �HNRKPNQÑ_hT�»�QSc$PKQÑPN_S^SU$RKc$^[JfR@JLHKU
_ST¹\Y�yJfU$Q[RKUçRNZaH�JLcO`�c$MORNZ�UO_ÑHNRKPNQ_SUOQ[HNZ�»�cOU$Q�ZaHNJ�ÂSHKPNUyUO_@UOQ[HNcOZ
RKÂSÂhM$cOPNR ¡ cOM$cOU$� PKQ[RNZaRNPKU$HKZYcOJLUOc$PKJ�¢ ¬ _h»�TV_hZ
HNRKPNQ�PKM$�[J�U$HKZ
UOQ[HI\a�yJkRNZaHJL_hZYUOHN��RNPNPK_SZa�ScO^[°fUO_�U$Q[H<æS�SRNMOc$UO�® Scã¢ HÃ¢´�[JLcO^[°

simQ.

5 Architecture
qhx]mOr�j<v ~ -

lIjKmYoKs$j�|S{S� ª ÇhrLmajNz
¿
Q[HÞ\Y�ÍZaHNUOZac$HK�[RNM9JL_STYU$»<RNZaH:PK�[ZYZaHN^SU$MO�Ö�[^[�SHKZá�hHN�[HKM$_hÂS`�HN^[U9»�cOM$M ¡ H:�hHNJLcO°[^[HK�ÏTV_hZáUOQ[ZaHNH�ScOTVTYHNZYHK^[U��[JLHKZ PNMORNJLJ�HNJ�¢�¿
QSHfç<èáà�×�Û3ÖUä3ÜL �U$QSH�ç<è ¸ Ø�Ø~×qØ~Ø�ä3Ü9ZYHKJLÂh_S^[JLc ¡ MOHáTY_SZ�RNJ�JLHNJ�JLcO^[°ÎUOQ[HæS�[RKM$cOU$�4_hTfRK^Î\Y�� �RN^S�èUOQ[H�ç<è�â$Ø�×qÜ�¢§¿
Q[Za_S�S°[Q[_S�SU¹UOQ[c$JwÂSRNÂhHNZb»�H Q[RK�[H ^[_hU¹�hc$J�U$cO^[°[�[cOJLQSHN�
¡ HKU$»<HNHN^ßUOQ[HgçOèÙà�×qÛUÖ3äUÜ�RK^[�KçOè ¸ Ø~Ø�×qØ~Ø�äUÜ�¢y\Y^[J�U$HKRN�h �»<H9ZaHNTYHNZaZYHK�ÌUO_ ¡ _SUOQ ¡ � U$QSH9UOHNZa`�çOè
Provider

  ¡ �[UkTV_hZIU$QSH=J��®JLUOHN` RKZYPKQ[c$UOHNPKU$�SZYHàcOUk`bRKd[HNJ JLHK^[JLHàUO_Û�Sc$J�U$cO^[°[�Sc$J�Q ¡ HNUO»�HKHN^áUOQ[HKJLH�[JLHKZ�PNMORNJ�JLHNJ ¡ HNPKRN�[J�H�R��[HNZa�9MOcOd[HNMO�9�SJLRN°SH�JLPNHK^[RNZacO_Ñc$JIR�»<H ¡ JLcOUOH�UOQ[RNU�RKPNUOJ�RNJ�R ÂS_SZaUORNM�TV_hZJLHK�[HNZaRNMzçOèãà¬×qÛ3ÖUä3Ü~Ø�¢â\a^:UOQ[c$JÌPNRKJLHN fU$Q[H�çOè ¸ Ø�Ø~×qØ�Ø~ä3ÜÌQ[RNJÌRNUfMOHNRKJLUfUOQ[HÎZaHNJ�ÂS_h^[JLc ¡ cOM$cOUO�/UO_`bRKc$^[UORNcO^èUOQ[HßJLUORN^[�hRNZa�ScOºNHK�èPNQSRNZaRNPNUOHNZacOºNRNUOcO_S^Î_hTfHNRKPNQÎ\a�t¢�¤�c$°S�[ZYH
4
JLQS_S»<JwUOQ[Há^[HKPNHKJLJLRKZY�JLUOHNÂSJ¹TV_SZ�ZYHKM$HKRNJ�c$^[°�RK^�\Y�â¢�£�J�JL_h_S^�RNJ¹R¥JLUORN^[�hRNZa�ScOºNHK�@\Y�áPNQ[RKZYRKPNUOHNZYcOºNRKU$cO_S^�cOJ�RK�[RNcOM$R ¡ MOHN �UOQ[H\Y�èPNRN^ ¡ H@PNQ[HKPNd[HK� cO^[U$_áU$Q[HwZYHKU$Zac$HK�[RNM�JL�®J�U$HK`à¢Ã¿�Q[H@�SHK�[HNMO_SÂh`bHK^[U
_hT�RN^Nä � �ÔRKÂSÂhM$cOPNRKU$cO_S^TV_hZ§\a�9�hHNJ�PNZac$ÂhU$cO_S^bc$JtRN^[_hU$QSHNZ]U$RKJLdbRNPNPK_S`�ÂSMOc$J�Q[HN� ¡ �fU$Q[H<\a�	s:ÂhZY_´�ãHKPNUã¢

IP
Characterization

IP

å æ�çéè ê ë ì í

å æÝî�ï è í

Qualified/ðòñ óõôõö=óõ÷ ö�ø ù�úõöEû ü

Retrieval
System

ýÿþõó�� ø � ø ��ó�ñ ø ��ô�óõô�ö���õóõ÷ ó��éñ úõ÷ ø ù óõñ ø �õô����õû ü
	

û ü����=óõ÷ ó� ñ ú�÷ ø ù�ó�ñ ø �=ô�	 ñ �õ÷ ó��õú��\ø ñ �ø ô�ñ ú�� � ø �õúõô��éúE÷ úõñ ÷ ø ú���ó���� þõô��éñ ø �=ôõó�� ø ñ �

create

generate

Searching
IPs

û ôõö=ø �éø öõþ=ú�� ��� �õ÷ �Eóõñ �ö=ú��õúõôõö�	��õôEñ �õúEöõú� ú�� �����Eúõô=ñ	���	�ñ ú������õñ �õúEû ü��õ÷ ����ø öõú�÷

IPQ-Format,ö=ú�	éø ��ôõúõ÷Qø ô=öõú��õú�ôõö=úõôõö� �õ÷ �Eóõñõø ô������
å æ��éï ï è ï ï ì í maintain

uçs$�hn�oNj
4 n v ~ lIjN�OjN{hrLj ~ oNqhlNjKrLr
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¿
Q[H�\Y�ßZaHNUOZYcOHN�[RKM]JL�®JLUOHN`ØcOU$J�HNMOT�cO^[UOHN°[ZaRNUOHNJ<JLHK�[HNZaRNM]PK_S`�ÂS_S^SHN^[UOJ�RKJ�J�Q[_S»<^wcO^@¤�cO°[�[ZaH
5
¢�ýI^[H`bRKc$^@PK_S`�ÂS_h^[HN^[U§cOJ¹UOQ[Hf_hÂSHN^wZYHKU$Zac$HK�[RNM§HN^S°[c$^SHfýIÁ ¼ �IG ¼ 3 �Rf`�_S�h�[M$RKZ�J��®JLUOHN`-ÂSZa_S�[cO�ScO^[°�R�[RNZac$HKU$�4_hTfTY�[^[PNUOcO_S^[RKM$cOU$� ¡ HNJ�c$�hHáUOQ[HáHKJLJLHK^[UOc$RKM�ZaHNUOZYcOHN�SRNM<HN^[°[cO^[HÌ�YHÃ¢ °�¢§R �ScORNMO_S°4`�_S�h�[MOHN kRPNQ[RKU�`b_h�S�[MOHN �Rb`�_S�h�[M$H�TV_hZâU$HK�[U]`bcO^[cO^[°[ yRK^wHK�[ÂSMORN^[RKU$cO_S^9`b_h�S�[MOHbRK^[�=RbÂhZY_hTVcOM$H�`bRK^[RN°SHNZa�²¢¿
Q[HÊÂhZY_hTVcOM$HÊ`�RN^[RK°[HNZ�c$J¾�[J�HN� UO_ JLUO_SZaHÊRN�h�ScOU$cO_S^[RKMÎcO^[TV_hZY`�RNUOc$_h^ÝR ¡ _S�SU4R��SJLHNZa ßM$cOd[HÂSHKZYJL_h^[RNMOcOºNHN�èJLcO`bcOM$RKZYcOUO�ß`�HNRKJL�[ZaHNJ�¢§¿
Q[cOJ@°[cO�[HKJ@RN^Kç<èÙâ$Ø~×qÜ�UOQ[HÑTVMOHN�[c ¡ cOMOc$UO�ÌUO_4JLÂhHNPKc$TY�ÌQ[cOJ_S»<^fÂSZaHNTYHNZaHN^[PKHNJt»�QSHN^f�hHNRKM$cO^[°f»<cOU$QbæS�[RKM$cOU$�fPNZac$UOHNZac$RW¢¿
Q[HÌ_SUOQ[HNZ�PN_h`bÂh_S^[HK^[U$J9_STbU$Q[HÌ\Y�ÞZYHKU$ZacOHN�[RKM�J��®JLUOHN` RNZaHá`�RNcO^[M$�4TY_SZ�c$^[UOHNZaRNPKU$cO^[°Î»<cOU$Q4UOQ[H�ScOTVTYHNZYHK^[U@�[J�HNZaJ4RN^[�¾PK_S^[�SHNZaU$cO^[°ÖU$QSHÕ\Y�ÊkQ[RKZYRKPNUOHNZac$ºKRNUOc$_h^ÖU$_ÖRÄTV_SZa`�RNU�^[RK`bHK�ÜýIý � �¹¢ýIý � �Ë�YýIÁ ¼ �IG ¼ ý ¡ ��HNPKU � RKZYd -� ÂÜ��RN^[°[�SRN°[HK�=cOJßRN^�cO^[UOHNZa^[RNM�ä � �ÊTV_hZY`�RNU�TV_hZ9UOQ[HýIÁ ¼ �IG ¼ ZaHNUOZYcOHN�SRNMWHN^[°Sc$^[H<RN^S�bcOJ�_hÂSUOc$`�cOºNHN��UO_bJ��[ÂSÂh_SZaUÃUOQ[H<ZYHKU$Zac$HK�[RNMWÂhZY_hPNHNJ�J�¢

�  "!�# $�%

&('*)*+-,.)�/ 0 1 )32�435�67+38*1 +3):9 &(,;6=<.>(6"?

IPs
IPQ-Format

Profiles

IPs
ooml-Format

Converter�  A@�B CED3DEFEG Retrieval
Engine

Explanation
Module

WWW-ServerH�I B J�# $�% K�L $ B #
�  7M�$�N OAC�%�  7P�# # $A# # C�%

uçs$�hn�oNj
5 n v ~ lIjN�OjN{hrLj ~ oNqhlNjKrLr£�JI�SHNÂhc$PKU$HK�Ñc$^à¤�cO°[�[ZaH

5
 ]UOQ[H�\Y�4£�J�JLHNJ�JL_hZ�JLUO_SZaHNJ�UOQ[H \Y�ÛkQ[RKZYRKPNU$HKZYcOºNRKU$cO_S^=�aHÃ¢ °�¢S�[cOR TVUOÂ=_hZQ[UOU$ÂÕ�[ÂhM$_hRN�S�w�ScOZYHKPNUOM$�Ôc$^/RN^/\Y�Ö�hRNUOR ¡ RKJLHW¢ç¿�Q[HÛ�[JLHKZ�RNPNPKHNJ�J=cOJàPN_S`�ÂSMOHNUOHNMO�èQSRN^[�hM$HK�/RK^[�PN_h^[U$Za_SMOM$HK� ¡ � · RK�[Rw��HKZY�SM$HKU$JbZY�[^S^[c$^S°Ñ_S^ÑR@½Ä½Ä½ J�HNZa�[HNZó¢Ã\a^Ñ_SZY�hHNZ�U$_ °Sc$�[Hw\Y�Î��ZY_h�[cO�SHNZaJc$`�ÂS_hZYUORN^[U9TVHKHN� ¡ RNPKd¾TV_SZÌRN�hRNÂSUOcO^[°¾U$QSHNcOZáÂSZa_S�h�[PNUOJÎ_hZá`�RNZad[HNUOc$^[°ÖÂh�[ZYÂh_SJ�HNJL  UOQ[HÕJL�®J�U$HK`U$ZaRNPKd[J�UOQ[H<�[JLHKZ]RNPNUOcO_S^[JtRN^[��ZaHNUOZYcOHN�[RKMWZYHKJL�[MOU$J�¢

6 Conclusion

\Y^ÄUOQ[c$JÑÂhRNÂhHNZ@»<H4�SHK�[HNMO_SÂhHN�ÕR4PN_h^[PNHKÂSU¥TY_SZ@UOQ[H4cO^[UOHN°[ZaRNUOc$_h^Ô_hT�æh�[RNMOcOU$�ÔPNZac$UOHNZac$RÛcO^[UO_/\a�ZYHKU$Zac$HK�[RNMO <»�Q[cOPNQ/cOJ=RÛJ�c$°[^Sc$TYc$PKRN^[UIcO`bÂhZY_h�[HN`�HN^SUI»�cOU$Q/ZaHNJLÂhHNPKUIU$_ÄU$QSHßPK�[ZaZYHK^[UIJLUORNUOHÌcO^è\a�æS�[RKM$cOTVcOPNRKU$cO_S^�¢�¿
Q[HÌ^[HN»ÚPN_h^[PNHKÂSUOJ@RNMOM$_h»ËPK_S^[J�c$�hHNZac$^[°4�hHNUORNcOM$HK�ÎæS�[RKM$cOUO�ßÂhZYHKTVHKZYHK^[PNHKJ@_ST¥\a��[JLHKZYJRQ�»<H Q[RN�SH RNMOJL_ÎJ�Q[_S»<^4Q[_h»ËUOQ[HNJ�HÑÂSZaHNTVHKZYHK^[PNHKJ�PNRK^ ¡ HÑc$^SU$HN°SZYRKU$HK�4c$^[UO_4RÑk��Á -
M$cOd[HZYHKU$Zac$HK�[RNMã¢�¤��SZYUOQ[HNZa �»<HfÂhZY_hÂS_SJ�Hf`�HNUOQ[_S�hJ¹TY_SZtPNRNÂhU$�SZYcO^[°@UOQ[HfÂhZYHKTVHKZYHN^SPNHNJ�c$^wJL�[PKQ�R¥»�RK� U$Q[RKUU$QSHN�ÖPNRN^ ¡ H:cO`b`�HN�hc$RKU$HKM$�ÖPN_h^[�[HKZYUOHN�ÏcO^[UO_ÏR:ZaHNMORNUOHN�Ï°SZYRKÂSQ[cOPNRNM9�[JLHKZácO^[UOHNZaTVRNPKH:TV_hZáUOQ[HZYHKU$Zac$HK�[RNMtHN^S°[c$^SHwUO_ ¡ H9�SHK�[HNMO_SÂhHN�§¢Ã½ÄH@RKM$J�_ ÂSZa_SÂh_SJ�H@U$_áHNJLUOR ¡ M$cOJLQÑR@æh�[RNMOcOU$�àPNMORNJ�JLcOTVcOPNRKU$cO_S^c$`�ÂSZa_S�[HK`bHK^[U�JLUOZaRNUOHN°[�ÞU$Q[RKU�RNMOM$_h»�JÛPK_SÂScO^[°Ü»�cOUOQ�UOQ[HÔQSc$°[QÞ�S�®^[RK`bcOPNJß_ST=U$QSc$JßTVcOHNMO�ÞRK^[�HN^[R ¡ MOHNJIUOQ[H�RNPKæS�[cOJLcOU$cO_S^à_hTkU$�®Âhc$PKRNMçæh�[RNMOc$UO�=ZYHKæS�[cOZYHK`bHK^[UOJI_STk\a�4�[JLHNZaJ�¢S¿
QSc$J�cO^[TV_hZY`�RNUOc$_h^9cOJRNMOJL_ÛQ[cO°[Q[MO�á�[RKM$�[R ¡ MOHàc$^[Âh�[UkTV_hZI\Y�/ÂSZa_S�Sc$�hHNZaJbJ�c$^[PKH9cOUâPN_h^[U$RKc$^SJbUOQ[H9dS^[_S»<M$HK�S°[H=R ¡ _S�[UâUOQ[H�SHK`bRN^S�SJ<_STt\Y�ß�[JLHKZYJ<PN_h^[PNHKZY^Sc$^[°w\Y�ÌæS�[RKM$cOU$��RK^[�wHK^[R ¡ M$HKJ¹UOQ[Hf\a�áÂhZY_h�[c$�hHNZaJ¹UO_w�hHN�[HKM$_hÂw\a�yJU$_h»�RKZY�:`�RNZad[HKUf^[HKHN�SJ�¢t¤�cO^[RNMOM$�® I»<HÎ�hc$J�PN�[J�JLHN��U$»<_:RNÂhÂSZa_SRKPNQ[HKJ TV_SZ9PN_h` ¡ c$^[cO^[°Õæh�[RNMOc$UO� -

3 SUT@,UVXW�, � öóÿ���4#�3�hñ ðYSW.6ô��ZT�ô+ö ð��óô�;~ÿ��W,������ �Rô/ÿ���43����ö �Rô/õ��Aðhð<ô��AöÐõ,ñ�'/'Bô+ð<õ��óÿ��?7:[\T �óñ�� ö�)	ÿFð<ô/.Að<ñ#45�RõFö-A.]
empolis.
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