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HJIMO Y PAÖQI(¢�SKT

÷¯��÷¯��÷�ÿ �����
����¡#����úC�
£!¢
£�û��#�6­@ü3¡#ý
ÕrL�PRI}¨UÖQIMWË¬�IMWZPQn�dpPDßKI(ÚQSVI�¿�dpPÃØ Ñ ï L©¨ZSËÖ Y ¨ËÖQIMWU�rL+ÚJI(¢�L�PRI|¼�óoIMW Y WZHJIML�S)¡QPD¥RT»��L�I}¨6IMW é PA¨ Y S9ßI¯O¡QW)ÖQI
IML�PD¥�Ifci�QOQWZSuØ�¡Qj�IML�PRI?jÙê�¥
¢�L�N6OA¨ZSi¨6N6OQPRI(¢+¢�I�¡QPAÖ�I10Ùß/L�IMPaSVI é H Y WZHJIML�S9¡QPD¥�¿�dpPZ<Ó¡Dî�IMW9¡QPD¥�IMP�L�j
¬�¢ Y ¨)¨ZL¤ôRn Y SZL�dpPA¨Zj4d�Ö/¡D¢�ß}¡ ¥�I(¯�Ô�OQW9¢�IML©¨ZSVIMP\T
�xIMW É Ë/Ì+¼ X IMW9¿�IMW�¿�IMW9¯sIMPAÖQIMS Y ¢©¨�L�PaSVIMWZPRI�¬�dpj;jC¡QPQL�n Y SZL�dpPA¨)¨VN6ORPQL�SZS)¨ZSVI(¢+¢�IxIML�P �'¸¾·-ä��@å9û?·Oµ � ä ¨KT

é HQH\TH��T��»å|Ø«¯sdpHJIMLoI}¨Í¨ZL�N6OG¡Qj�IML�PRI é WZSÍ�2dad�¢U¿�dpPÊ{�H/õZIMnaSVIMP�O Y PAÖQI(¢�SKT�� Y ß}¡G¥�IMOAêpWVIMP�Ö Y PQP
��L�IMPA¨VSVI ä ø#´�µ � �iäN´|ÿ�åÓ¯bL�ICß�T ïxTJIMLgPAß/I(¢�PRI3¬�¢ Y ¨"¨ZL¤ôAß/L�IMWVIMWuØ«Ö�L�I�P Y N6O�IML�PRIMW�IML�PQj Y ¢�L+¥�IMPGöBI(¥mL©¨VSZWZL�I|¼
W9¡QPD¥;HJIML�j ïI¢ Y N6naHJd Y W)Ö­Ö�L�I�¿�dpWZO Y PAÖQIMPRIMP�{�H/õuIMn�SVI Y HQW9¡�cyIMP�¡QPAÖ�PRI(¡RI;{�H/õuIMn�SVIxOQL�PDß}¡�cv�D¥�IMP
Ö��QWucvIMP\TPïsIMLAõZI}ÖQIMj�PRI(¡RIMPZ{�H/õuIMn�SuØAß�T ïUThIML�PRIMWÝß}¡*n�¢ Y ¨"¨ZL¤ôAß/L�IMWVIMPAÖQIMP é ¡AÖ�L�d�Ö Y SVIML2d�ÖQIMW�IML�PRIMj
¬�¢ Y ¨)¨ZL¤ôAß/L�IMWVIMWÈ¼5ÕrW9¥�IMHQPQL©¨lØI¯sIMW)ÖQIMP Y ¢+¢�IeWVI(¥mL©¨ZSZWZL�IMWZSVIMPð�UL�IMPA¨ZSVIeHJIMP Y N6OQWZL�N6OaSZL+¥mSKTO�UL�I}¨VI é WVN6OQL¤¼
SVIMnaS9¡QWsIMW9¢ Y ¡QHQSIß}¯ Y WsIML�P|IMLgPQc Y N6ORI}¨IÒ�L�PDß}¡�ci�D¥�IMPÜ¿�dpP�PRI(¡RIMPá�UL�IMPA¨ZSVIMP¹¡QPAÖÁ{�H/õuIMn�SVIMP�ØuõZI(ÖRd�N6O
IMPaS)¨ZSVIMOaSBIML�P&PQL�N6OaSè¡QPRIMWZORIMHD¢�L�N6ORIMW�¬�dpj;jC¡QPQL�n Y SZL�dpPA¨ Y ¡�c¦¯ Y PAÖ�ØPÖ Y Ö�L�IÍ�UL�IMPA¨ZSVI�P�¡QW[�QHJIMWÓÖ Y ¨
ï�¢ Y N6n�HJd Y W)Ötj;L�SVIML�P Y PAÖQIMW L�P-¬�dpPaS Y n�SxSZWVIMSVIMP�n�êpPQPRIMP-¡QPAÖ¹õuI}ÖQIMWÍ��L�IMPA¨VSUHJIML&õuI}ÖQIMj {�H/õuIMn�S
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Ö�L�I}¨VI}¨�ß}¡RIMW)¨ZS�¡QPaSVIMW)¨9¡RN6OhIfP&jC¡A¨)¨uØ�HJI(¿�dpWbIMWbI}¨ Y HD¢�IMOQPRIMP&d�ÖQIMW Y PQPRIMOQj4IMP&n Y PQP\T é ¡A¨�Ö�L�I}¨6IMj
�UW9¡QPAÖ�L©¨ZSè¨VL�IUci�QWèÖQL�I IML�PD¥�IMHJIMSZSVIMSVI×ó Y WZL Y PaSVI�PQL�N6OaSÓ¨ZL�PQP�¿�d�¢+¢�T

Blackboard

Dienst A Dienst B Dienst C

Objekt 1

Objekt 1

Objekt 1
(Kopie)

Objekt 2 Objekt 3

é HRHQL+¢+ÖD¡QPD¥Þ��T��%Ú:�}¸t·-ä
�Oå)û?·Oµ��$¼ é WVN6ORL�SVIMn�S9¡QW

ÕrL�PRI é ¢gS6IfWVP Y SZL+¿�IeHJI}¨ZSVIMOaSÜÖ Y WZL�P�Ø Y ¡�c×Ö�L�I�¬�dpj;jC¡QPQL�n Y SZL�dpPA¨"¨ZSZW9¡QnaS9¡QW�n�dpj3ÚD¢�IMSZSÜß}¡t¿�IMWÈ¼
ß/L�N6OaSVIMPn¡QPAÖòÖ�L�I��UL�IMPA¨ZSVI�Ö�L�WVIMn�SÜ¡QPAÖt¥�I(ß/L�I(¢�S�j;L�SVIML�P Y PAÖQIMW�n�dpj;jC¡QPQL+ß/L�IfW6IfP[ß(¡ò¢ Y ¨"¨VIMP ä ¨�T
é HQHDT½��T l�åfTU� Y Ö/¡QWVN6Oà¯b�QW)ÖQI ¨ZL�N6O IML�PRI�ÕrL�PA¨9Ú Y W9¡QPD¥�HJIMLèÖQIMWÙ¬�dpj;jC¡QPQL�n Y SZL�dpP�IMW9¥�IMHJIMP�Ø�Ö Y
P�¡QW�PRdaN6O�Ö�L�IÞõuIMPQL+¥�IMPp�UL�IMPA¨ZSVI Y PD¥�I}¨9ÚQWVdaN6ORIMP�¯sIMW)ÖQIMP�j��A¨)¨VIMP�Ø&¯sI(¢�N6ORI;S Y S)¨"ÔpN6OD¢�L�N6O Y PD¥�IfcvdpWÈ¼
ÖQIMWZSÓ¨VL�PAÖqTA� Y PQP ¯bL�W)Ö3õZI}ÖQdaN6O*IML�PRI Y ¢+¢+¥�IMj4IML�PRI X N6OQPQL�SZS)¨ZSVI(¢+¢�I×ß}¯bL©¨VN6ORIMP�ÖQIMP���L�IMPA¨VSVIMP&HJIMPAê<¼
SZL+¥mSuØ��QHJIMWIÖ�L�IBIML�PV{�H/õZIMnaS�LgP¹¥�IMPRIMWZL©¨VN6ORIMW
�hdpWZj Y ¡
¨9¥�IMS Y ¡A¨VN6OaS�¯sIMW)ÖQIMP|n Y PQP\T��UL�I}¨�L©¨ZS�õZI}ÖQdaN6O
IMHJIMP�c Y ¢+¢©¨ PQL�N6OaS I10Ùß/L�IMPaSuØ�Ö Y ¨9ÚJI(ß/L�I(¢+¢�IÙ� Y SVIMPA¨VSZW9¡QnaS9¡QWVIMP�HJIML�j u�HJIMWZSZW Y ¥�IMP�L�P Y ¢+¢+¥�IMj4IML�PRIMP
½sdpPaS Y L�PRIMWÈ¼r{�H/õZIMnaSVIMP;d�ciSDn�d�ÚQL�IMWZS2d�ÖQIMW�ß}¡Qj;L�PAÖRI(¨VSzj;L�S�ß}¡A¨"Ô�S9ß}¢�L�N6ORIMPº� Y SVIMP Y PQPRdpSZL�IMWZSL¯sIMW)ÖQIMP
j��A¨)¨VIMP\T

Dienst A

Dienst B Dienst C

Objekt

é HQHQL+¢©Ö/¡QPD¥���T l�ÚA�UL�WVIMnaSVIi¬�dpj;jC¡QPQL�n Y SZL�dpP­ß}¯bL©¨6N6ORIMP­ÖQIMP­�UL�IMPA¨ZSVIMP
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�UL�I(¨6I}¨:�oWVdpHD¢�IMj�n Y PQP�j;L�SZSVI(¢©¨|IML�PRIMW é WVN6OQL�SVIMn�S9¡QW�j;L�S�IML�PRIMWÏÂUûO¶��qµ9ûO¸Ó¸¾´�µ��7��¶Dÿ��+·O¶*Æ�I(¢�L�j;L¤¼
PQL�IMWZS�¯sIMW)ÖQIMP ä ¨KT é HQH\T#��T�`»åfT9_`P-Ö�L�I}¨VIMj X ßKIMP Y WZL�dá¥mL�HQSxI}¨xIML�PRIMP X SVI(¡RIMW9¡QPD¥»¨)Ö�L�IMPA¨ZSuØ�ÖQIMWxP�¡QW
ci�QWºÖ�L�IÜ£�IML�SVIMW9¢�IML�S9¡QPD¥�ÖQIMW3� Y S6IfP Y PàÖ�L�I|IML+¥�IMPaS9¢�L�N6ORIMP é WZHJIML�S)¨)Ö�L�IMPA¨ZSVIáß(¡
¨ZS"Ô�PAÖ�L+¥�L©¨ZSKTL�xIMW
X SVI(¡RIMW9¡QPD¥»¨)Ö�L�IMPA¨ZS�¯bL�W)Ö�cv�QW�IML�P|n�dpPRnaWVIMSVI}¨ X ßKIMP Y WZL�d�¥�I}¨VN6OQWZL�IMHJIMP�d�ÖQIMW Y PA¥�I|Ú Y ¨)¨ZSI¡QPAÖ�n�IMPQPaS
Ö Y ORIMWÓÖ�L�I X N6OQPQL�SZS)¨ZSVI(¢+¢�IMP�ÖQIMW Y P
ÖQIMWVIMP­�UL�IMPA¨ZSVI
ØDÖqT O\TRIMWbn Y PQP Ö�L�IÍ� Y SVIMP&L�j õuI(¯sIML+¢©¨èÚ Y ¨)¨VIMP/¼
ÖQIMP��hdpWZj Y S Y PQPRIMOQj4IMP¹¡QPAÖ3¯sIML�SVIMW9¢�IML�SVIMP\T��UL�I}¨oL©¨ZSrHJIMWVIML�S)¨�IML�PRIè¨VIMOQW�I10Ùß/L�IMPaSVIèó Y WZL Y PaSVI
Ø�Ö�L�I
¨ZL�N6O Y ¡RN6O ¥
¡QS[L�P±Ø Ñ ï O
Ô�SZSVI IML�PA¨VIMS9ßKIMP­¢ Y ¨)¨VIMP\T

Dienst A

Dienst B Dienst CController

Objekt

é HQHQL+¢©Ö/¡QPD¥���T�`%Ú ÂUûO¶��qµ9ûO¸Ó¸¾´�µ�¼ é WVN6OQL�SVIMn�S9¡QW
��¡QWVN6OWÖQIMP é ¡�cvH Y ¡p¿�dpPÇAþBED�FHG3D�I~HQL�IMSVIMS�¨VL�N6O õZI}ÖQdaN6O�PRdaN6O(IML�PRI:¯sIML�SVIMWVI é ¢�SVIMWZP Y SZL+¿�I
Ø

¯sI(¢�N6ORI}¨�IML�PRIMP X ÚJI(ß/L Y ¢gc Y ¢+¢�ÖQI}¨�ß}¡D¢�IMS9ß/SÍ¥�IMP Y PQPaSVIMP é PA¨ Y S9ßKI}¨ÍÖ Y W)¨ZSVI(¢+¢�SyÚ���L�IºÒ Y ¡DÚQS9ÚQWVd�ßKI}¨)¨VI
Ø
Ö�L�Iwcv�QW�Ö�L�Iº¬�¢ Y ¨)¨ZL¤ôAß/L�IMW9¡QPD¥&IML�PRIMW�IML�PDßKI(¢�PRIMPí<Ý¡Dî�IMW9¡QPD¥ Y ¡A¨9¥�Ifci�QOQWZS�¯
IfW"ÖQIMP�j��A¨)¨VIMP�Ø&¢ Y ¡�cyIfP
Y ¢+¢�I�¨VIA©�¡RIMPDß/L�I(¢+¢�L�P�IML�PRIMWzcvI}¨VSVIMPCöBIML�ORIMP�cyd�¢+¥�I Y H\T��UL�I}¨VI�ó�IMW Y WZHJIML�S9¡QPD¥Un Y PQP�j Y P�¨ZL�N6O×¯bL�I�IML�PRI
¿�IMWZSZL�n Y ¢�IIöÝêpOQWVI�¿�dpW)¨VSVI(¢+¢�IMP�Ø¡L�Pº¯sI(¢�N6ORI
dpHJIMP3Ö�L�II� Y SVIMP;IMLgPA¥�I|¥�IMHJIMPÙ¯sIMW)ÖQIMP�Ø�Ö�L�I}¨VIIÖ Y PQP?P Y N6O
¡QPaSVIMPÙÖ/¡QWVN6OÙÖ�L�IOöÝêpOQWVII¯ Y PAÖQIMWZPÙ¡QPAÖ Y ¢©¨UÕrPAÖDÚQWVd�Ö/¡QnaS�Ö�L�I}¨6II¯bL�I}ÖQIMW�¿�IMW9¢ Y ¨"¨VIMP\T�¾ Y P3¨9ÚQWZL�N6OaS
¯sI(¥�IMP ÖQL�I}¨6IMj ó�IMW9¥
¢�IML�N6O Y ¡RN6O�¿�dpP�IML�PRIMWM³Q� ü�´�¸6�Ó¶7´���þ µ\ä|ú��q�c´#�4�qÄ*µ ä ¨KT é HQH\T���T¢�»åMT
½�O Y W Y n�SVIMWZL©¨È¼
SZL©¨VN6OtÖ Y cv�QW¹¨ZL�PAÖ~L�P�õZI}ÖQIMj{� Y ¢+¢�Ö�L�I ß}¯sIMLUI�s�SVIMWZPRIMPðñP¡D¥mWZLt»�¨9ÚD¡QPQn�SVI ä ÕrL�P/¼�¡QPAÖ é ¡A¨)¥ Y PD¥�å
¨Vdl¯bL�I×Ö�L�IxcyI}¨ZSVI
ØA¨VIA©�¡RIMPDß/L�I(¢+¢�Iió�IMW Y WZHJIML�S9¡QPD¥»¨ZWZL�N6OaS)¡QPD¥RT&�UL�I _,j3ÚD¢�IMj4IMPaSZL�IMW9¡QPD¥áÖQIMWÓ¥�I}¨ Y j�SVIMP
óoIMW Y WZHJIML�S9¡QPD¥ Y ¢©¨Ü�rL+ÚJI(¢�L�PRI�¨ZSVI(¢+¢�SÜ¨Vdpj;L�S|IML�PRI­¯sIML�SVIMWVI�{ÝÚQSZL�j;L�IMW9¡QPD¥àÖQIMWV�xI}¨VN6O�¯bL�PAÖ�L+¥mn�IML�S
Ö Y WKT
Õ�¨º¥mL�HQS4IML�PRIMP � Y ¢+¢�Ø"HJIMLOÖQIMj�IMLgPeÕrL�P�¯ Y PAÖà¥�I(¥�IMPeÖ�L�I}¨VIá¾tIMSZORd�ÖQIá¿�dpW9¥�IMHQW Y N6OaSÙ¯sIMW)ÖQIMP

n»êpPQPaSVI
Ø�¡QPAÖpß}¯ Y W?HJIML�ÖQIMW�¬�¢ Y ¨"¨ZL¤ôAß/L�IMW9¡QPD¥RT�£�IMPQP õZI}ÖQIMW�¬�¢ Y ¨)¨ZL¤ôAß/L�IMWVIMW Y ¢©¨�IML+¥�IMPRIMWº�UL�IMPA¨ZS
L�j3ÚD¢�IMj4IMPaSZL�IMWZSi¯bL�W)Ö�¯[L�I�HJIMLUÖQIMj É=Ë/Ì+¼ X IMW9¿�IMWuØ&Ö Y PQPG¯�Ô�WVI?S Y S)¨ýÔpN6OD¢�L�N6O Y ¡RN6O�IML�PRI�Ú Y W Y ¢¤¢�I(¢�I
óoIMW Y WZHJIML�S9¡QPD¥�jÙê�¥
¢�L�N6O\T&Ò�L�IMW�O Y S�¨ZL�N6O Y HJIMWÝ¥�I(ßKIML+¥mSuØ&Ö Y ¨"¨ÝÖ�L�ICì Y ¡�c¦ßKIML�SxIML�PRI}¨�¨Vd�¢�N6ORIMP-¬�¢ Y ¨È¼
¨ZL¤ôAß/L�IMW9¡QPD¥»¨)Ö�L�IMPA¨ZSVI}¨Ó¿�IMW9¥
¢�IML�N6OA¨9¯sIML©¨VIÍ¥�IMWZL�PD¥�L©¨ZSbL�j ó�IMWZO
Ô<¢�SZPQL©¨èß}¡­ÖQIMj é ¡�c¦¯ Y PAÖ�ØDÖRIfW[PAêpSZL+¥
¯�Ô�WVI
ØD¡Qj�IML�PRIMP&PRI(¡RIMP ó�IMW Y WZHJIML�S9¡QPD¥»¨È¼5ë
OQWVI Y Ö­ß}¡&IMW9ßKI(¡D¥�IMP­¡QPAÖ Ö�L�Ii� Y SVIMP ß}¡�n�d�ÚQL�IMWVIMP\T
zBL�N6OaS)¨"ÖQI}¨ZSVdl¯sIMPQL+¥�IMW4L©¨ZSÙÖ Y ¨3�oL+ÚJI(¢�LgPhIý¼5¾td�ÖQI}¢+¢Ý¨Vd�¥ Y WÙ¨VIMOQWº¥
¡QS3ß}¡QWÙ� Y W Y ¢+¢�I(¢+¿�IMW Y WZH9IML�S9¡QPA¥

¥�I/IML+¥mPRIMSuØ»Ö Y Ö�L�IO�rL+ÚJI(¢�L�PRIè¨VI(¢�HA¨VSUÖ/¡QWVN6OÙÖQL�IbIML�P�c Y N6ORI ��I}¨ZS Y ¢�S9¡QPD¥i¨6d�¥
¡QSU¯bL�I
n�IfL�PRIMP X ÚJIML�N6ORIMW
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Pipeline

Dienst A

Dienst B

Dienst C

Eingabe

Ausgabe

Objekt 1

Objekt 2

é HQHQL+¢©Ö/¡QPD¥���T^�%ÚU³Q�1ü�´�¸���¶#´(¼ é WVN6OQL�SVIMnaS9¡QW

HJIMPAêpSZL+¥mSi¡QPAÖGÖ Y ORIMWiÚQWVdpHD¢�IMj3¢�d
¨�cv�QWIõZI}ÖQI9<Ý¡Dî�IMW9¡QPD¥*IML�PRI;IML+¥�IMPRIÙ�rL+ÚJI(¢�L�PRI4IMW)¨VSVI(¢+¢�SÍ¯sIMW)ÖQIMP
n Y PQP\Tè� Y Ö�L�I���L�IMPA¨VSVI�n�IML�PRIGÖ�L�IMPA¨ZSÈ¼�¢�dpn Y ¢�IMPg� Y S6IfP[ß}¡QW Y n�S9¡RI(¢+¢�IMP <Ó¡Dî�IMW9¡RPD¥â¨9ÚJIML�N6ORIMWZP�Ø
¨VdpPAÖQIMWZPtP�¡QW�ÖQIMPtSZOQWVI Y Ö$¼5¨9ÚJI(ß/L¤ô
¨VN6ORIMP�¬�dpPaSVI�s�S�¿�IMW9¯sIMPAÖQIMP î Øhn�êpPQPRIMP-¨ZL�I×ßKIMPaSZW Y ¢Ë¿�IMW9¯ Y ¢�SVIMS
¡QPAÖ�¿�dpP ¿�IMW)¨6N6OQL�I}ÖQIMPRIMP­�oL+ÚJI|¢�L�PRI}¨Ý¥�Ifj4IML�PA¨ Y jí¥�IMP�¡RS9ß/Sè¯sIMW)ÖQIMP\T

÷¯��÷¯�E» Ö'£! *�
ü#ýH�
¡ KU®½¡O� �6¢#�l�-��¬}«�¢7­l�t®½¡7��ø�®\J¯ü)���H¡
_`P é HA¨VN6OQPRLgSVSÞ��T��mT��-¯O¡QW)ÖQI­Ö�L�I �rWVdpHD¢�IMj Y SZL�n~IML�PRI}¨4j4d�Ö/¡D¢ Y WVIMP é ¡�cvH Y ¡A¨ÙÖQI}¨:¬�¢ Y ¨)¨ZL¤ôRn Y SZL¤¼
dpPA¨Zj4d�Ö/¡D¢©¨ Y PD¥�I}¨9ÚQWVdaN6ORIMP\T&�xIMWÝëzIML+¢�ÖQI}¨Ý¬�¢ Y ¨)¨ZL¤ôRn Y SZL�dpPA¨Zj4d�Ö/¡D¢©¨uØP¯sI(¢�N6ORIMW�Ö�L�I X N6OQPQL�SZS)¨ZSVI(¢+¢�I
Ø
�rL+ÚJI(¢�L�PRIá¡QPAÖÛ¾tIMWZn�j Y ¢©¨VI�s�SZW Y n�SZL�dpP~IMPaSZO
Ô<¢�Sº¡QPAÖ�cv�QWÝõZI}ÖQI é P�¯sIMPAÖ/¡QPD¥�IML�PRIMW�HJI}¨VSZL�j;j�SVIMP
ñ�L�I(¢+ÚD¢ Y SZSucvdpWZj£L©ÖQIMPaSZL©¨VN6O�L©¨VSuØ$¨Vd�¢+¢ Y ¢©¨Á�=·<ÿ�� ÿ§ä"û2��´�HJI(ßKIML�N6OQPRIMSè¯sIMW)ÖQIMP\TD�UL�I}¨VIMWOï Y ¨ZL©¨VN/d�ÖQIxn Y PQP
ß}¡;IML�PRIMW2cyIMWZSZL+¥�IMP3ÕoL�PQORIML�Srn�dpj3ÚQL+¢�L�IMWZSU¡QPAÖ?L�P;IML�PRI é P�¯sIMPAÖ/¡QPD¥�L�PaSVI(¥mWZL�IMWZSU¯sIMW)ÖRIfPDT�£ Y ¨ËÖ Y PQP
PRdaN6O�cyIMOD¢�SC¨ZL�PAÖpÖ�L�I �<ûO¶��c´ � �´ÿ�ü�´\Æ§� ¨Uÿ�ä|ú%´�¶Ç¹þ·@�c´§¶Û¯bL�I:¬�¢ Y ¨)¨VL ô
ßML�IMWVIMW�¡QPAÖpÖ�L�IÙß}¯sIML�SVI¹ÕrHJIMPRImT
� Y Ö�L�I}¨VI�dpOQPRIMOQL�PàÖQIMP(IML�PDß/L+¥�IMPàëzIML+¢IÖQI}¨�¾td�Ö/¡D¢©¨�Ö Y W)¨ZS6I|¢+¢�IMP�ØL¯sI(¢�N6ORIMWº¨ZL�N6O§ß}¯bL©¨6N6ORIMPW¿�IMWÈ¼
¨VN6OQL�I}ÖQIMPRIMPàó�IMW)¨ZL�dpPRIMPÛ¡QPAÖÛó Y WZL Y PaSVIMPà¿�IMW"Ô�PAÖQIMWZS ä IML�PQj Y ¢ Y HD¥�I}¨VIMORIMPà¿�dpPW¥mW9¡QP
Ö/¢�I|¥�IMPAÖRIMP
£�IML�SVIMWVIMPaS�¯[L�N6n$¢+¡QPD¥�I/PâÖQI}¨Ùï Y ¨VL©¨VN/d�ÖQI}¨ýå|ØU¨VN6ORIML�PaS4I}¨ Y ¡�c�ÖQIMP IMW)¨VSVIMPàïI¢�L�N6n§ÚD¢ Y ¡A¨ZL�HJI(¢�Ø�Ö�L�I}¨VI
� { k$h-i'�!h�g�h-d�mUh�m�/!g?�#i`i { � mUh-f�f)k$x�yAm'q)�!h�nKg)h�f { h,¤Lf?kamUk$w�f)i`�!h�nUh-k$x(y�h-k$f?h�n\ãÄnUw�}�h�g)d�nKy?k$fL� d?iNt�q)s$mUk$tÁi`k$fLg�/!jlkam
g)h�nN�Nd)i`fL� y?jlhKg�h-i|®�q?xùÊ2t
� ��h��Rh�n`mUi-¯
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� Y SVIMP�L�P(�hdpWZj ¿�dpP§ß}¡A¨"Ô�S9ß}¢�L�N6ORIMPÛ¬�dpP/ôA¥
¡QW Y SZL�dpPA¨"Ö Y SVIML�IMPÛß}¡WÖQIMW é P�¯sIMPAÖ/¡QPD¥tOQL�PDß}¡Dß}¡�cv�/¼
¥�IMP\Tl� Y Ö/¡QWVN6O?IMW9¥�Ô�HJI�¨VL�N6O Y ¡RN6OCÖ�L�I�¾�ê�¥
¢�L�N6OQn�IML�SuØ�Ö�L�I}¨VI�dpOQPRI zUI(¡RIMW)¨ZSVI(¢+¢+¡QPD¥�ÖRIfW é P�¯sIMPAÖ/¡QPD¥
Y ¡A¨ZS Y ¡A¨VN6ORIMP­ß(¡&n�êpPQPRIMP\T
ÒBL�IMWZHJIMLJSVWZL�SZS Y HJIMW
IML�P�IMWZORIMHD¢�L�N6ORIMW'z Y N6OaSVIML+¢&ß}¡áë Y ¥�I@Ú$�UL�I�¬�¢ Y ¨)¨ZL¤ôAß/L�IMWVIMW�¡A¨9¯ Taj��A¨)¨ZSVIMP|L�P

IML�PRIMW2HQL�P
Ô�WVIMP�d�ÖQIMW2SVI�s�S9¡RI(¢+¢�IMP;�RdpWVjg¥�I}¨9ÚJIML�N6ORIMWZSË¯sIMW)ÖQIMP�Ø<¯sI(¢�N6ORIIß(¡RWLì Y ¡Qc´ßKIML�SË¥�I(¢ Y ÖRIfP ä ÖqT O\T
¥�I(Ú Y W)¨ZSU¡QPAÖ�L�P4IML�PRI
L�PaS6IfWVPRIO� Y SVIMPA¨ZSZW9¡Qn�S9¡QWo�QHJIMWuci�QOQWZS|å�¡QPAÖ;L�PaSVIMW9ÚQWVIMSZL�IMWZS�¯sIMW)ÖQIMP;jC¡A¨"¨KT�� Y
Y HJIMWO¥�IMW Y ÖQIiÖ�L�I}¨VIÍ¬�dpj3ÚJdpPRIMPaSVIMP�ÖQIMP�j;L�S9¡QPaSVIMW[WVI/N6ORIMPQL�PaSVIMPA¨ZL+¿/¨ZSVIMP­ëzIML+¢�ÖQIMWOóoIMW Y WZHJIML�S9¡QPD¥
Ö Y W)¨ZSVI(¢+¢�IMP�ØoIfW)¥�IfHJIMPâ¨ZL�N6OeÖQI(¡QS9¢�L�N6ORI��"IMWucvdpWZj Y PDß/P Y N6OaSVIML©¢�I�¥�I(¥�IMPa�QHJIMW4n�dpj3ÚQL+¢�L�IMWZSVIMjS½sd�ÖQImT
� Y WZ�RHJIfW�OQL�P Y ¡A¨U¯�Ô�WVIèÖ Y ¨�¾td�Ö/¡D¢D¯sIML�S�¯sIMPQL+¥�IMWon�dpj3Ú Y naSuØ»Ö Y I}¨rP�¡QP Y ¡A¨oj4IfORWVIMWVIMP:� Y SVIML�IMP
HJI}¨ZSVIMORIMP ¯b�QW)ÖQImT
Õ�¨zHJI}¨ZSVIMO�SzPRdaN6O�IML�PRI�¯sIML�SVIMWVI�SZORI/dpWVIMSZL©¨6N6ORII¾�ê�¥
¢�L�N6OQn�IML�SuØ¡j;L�S2n�dpj3ÚQL+¢�L�IMWZSVIMP3¬�¢ Y ¨)¨ZL¤ôAß/L�IMWVIMWZP

HJIMLzORdpORIMW�¾td�Ö/¡D¢ Y WZL�S"Ô�S�¡Qj3ß}¡D¥�IMORIMPHÚ«Õ�¨Ý¯�Ô�W6I Y ¡RN6O-ÖQIMPQn�H Y WuØ�L�P�ÖQIMP-� Y SVIMPAÖ Y SVIML�IMPpãÝ¡RI(¢+¢¤¼
N/d�ÖQIOß}¡:¨)ÚJIfL�N6ORIMWZP:¡RPAÖÙÖ�L�I}¨VIMP4HJIML�j X S Y WZSVIMP¹ÖQI}¨�¬�¢ Y ¨)¨ZL¤ôRn Y SZL�dpPA¨Zj4d�Ö/¡D¢©¨�ß(¡¹¾ Y ¨VN6OQL�PRIMPRN/d�ÖQI
ß}¡*n�dpj3ÚQL+¢�L�IMWVIMP\T&�UL�I}¨Ó¯b�QW)ÖQICÖ�L�I×�2IMWucydpWZj Y PDß}ÚQWVdpHD¢�I/j4I�ÖQIMWÝß}¡D¿�dpWÓ¥�IMP Y PQP�SVIMP�ó Y WZL Y PaSVIwHJI|¼
ORIMHJIMP\T é HJIMW Y ¡RN6O:Ö�L�I}¨VIèì�ê
¨9¡QPD¥wL©¨ZSrP�¡QW�IML�PD¥�I}¨VN6OQW"Ô�PQn�S�HQW Y ¡RN6OaH Y WKT X dÍ¯�Ô�WVI[I}¨�IMWucvdpW)ÖQIMW9¢�L�N6O�Ø
Ö Y ¨)¨ Y ¡�cÓÖQIMWºñ�L�I(¢+ÚD¢ Y SZSucvdpWZj¥IML�Pà½sdpj3ÚQL+¢�IMWwcv�QW×Ö�L�I}¨VI:��¢ Y SZSucvdpWZj ß}¡QW×óoIMWucv�D¥
¡QPD¥�¨ZSVIMOaSuØ�¯ Y ¨
¥�IMW Y ÖQIBHJIML�j4dpHQL+¢�IMPáï
IMSZWZL�IMHA¨)¨Sx/¨ZSVIMj4IMP¹¯bL�IÓ£�L�PAÖQdl¯Ó¨�½IÕ(PRdpWZj Y ¢�IMW9¯sIML©¨VI�PQL�N6O�SIÖQIMWs� Y ¢+¢�L©¨ZSKT
é ¡RN6O�n�êpPQPaSVIMP Ö/¡QWVN6O&�hIMOD¢©¨VN6OD¢ Y ¥�IMP­ÖQIMWè¬�dpj3ÚQL+¢�L�IMW9¡QPD¥�HJIML�j X S Y WZSÓÖQI}¨O¾td�Ö/¡D¢©¨b�hIMOD¢�IMW Y ¡�c´¼
SZWVIMSVIMP�ØP¯sI(¢�N6ORI Y PAÖQIMWZP�c Y ¢+¢©¨�¨VN6ORdpPtHJIML�j ÕrW9ßKI(¡D¥�IMPGÖQI}¨�¾td�Ö/¡D¢©¨BcyI}¨ZS9¥�I}¨ZSVI(¢+¢�S�¯sdpW)ÖQIMP-¯�Ô�WVIMP\T
ÕrL�Pà¯sIML�SVIMWVIMW¹�U¡QPQn�S;L©¨ZSÙÖ�L�I�ÖQI(¡QS9¢�L�N6Oe¢®Ô�PD¥�IMWVI X S Y WZS9ßKIML�SuØ�Ö Y ¥�IMW Y ÖQI Y ¡�c��U¢ Y SZSucydpWZj4IMP�j;LgS
¥�IMWZL�PD¥�IMWVIMW:ì\IML©¨ZS9¡QPD¥»¨uc�Ô�OQL+¥mn�IML�S�IML�PRIá¬�dpj3ÚQL+¢�L�IMW9¡QPA¥�õuI}ÖQIá¾tIMPD¥�I ñJIML�S;HJI Y PA¨9ÚQW9¡RN6ORIMP~n Y PQP\T
ñP¡D¢�IMS9ß/SOÔ�PAÖQIMWZSO¨ZL�N6O Y ¡RN6O|PQL�N6OaS"¨ Y PáÖQIMW�ë Y S)¨ Y N6ORI
Ø/Ö Y ¨)¨IÖ Y ¨I¾td�Ö/¡D¢«Ö/¡QWVN6OáÖ�L�IÝóoIMW9¯sIMPAÖ/¡RPD¥
j4IMOQWVIMWVIMWÝ� Y SVIML�IMP*PQL�N6OaSÓ¨Vd�n�dpj3Ú Y n�SbL©¨ZSuØD¯bL�I I}¨O¯b�QPA¨VN6ORIMPA¨9¯sIMWZSÓ¯�Ô�WVImT
é ¡A¨iÖQIMP�¥�IMP Y PQPaSVIMPç�UWZ�QPAÖQIMP�¯O¡RW)ÖQIÙÖ�L�I X ÚJIML�N6ORIMW9¡QPD¥�¿�dpP�¬�¢ Y ¨"¨ZL¤ôAß/L�IMWVIMWZP�L�P�I�s�SVIMWZPRIMP

� Y SVIML�IMP�cv�QWÃØ Ñ ï ¿�IMW9¯sdpWucvIMP\TU��L�I�_ÞÖQI/I
ØL¯bL�Iá¨Vdl¯sdpOD¢bIML�PRI|j Y s�L�j Y ¢�I��2IMWucvdpWZj Y PDß Y ¢©¨ Y ¡RN6O
IML�PRI|ORdpORIá¾td�Ö/¡D¢ Y WZL�S"Ô�S4IMWZWVIML�N6OaS3¯sIMW)ÖQIMP n Y PQP�ØË¨ZL�IMOaS�IML�PRI�_`PaSVI(¥mW Y SZL�dpPeÖQIMW3¬�dpj3ÚQL+¢�L�IMW9¡QPA¥
ÖQI}¨3¬�¢ Y ¨)¨ZL¤ôRn Y SZL�dpPA¨Zj4d�Ö/¡D¢©¨4L�PeÖ�L�I�ÕrPaS�¯O¡QWuc¦¨)ÚQO Y ¨VIá¿�dpWKTË�UL�I}¨VI�HJI}¨ZSVIMOaS;P�¡QPà¥mWVdpH Y ¡A¨3Ö�WVIML
ëzIML+¢�IMPHÚ
�mTèÕoPaS�¯O¡QWuc�ÖQIMWBIMW)¨ZSVIMP­ÕrHJIMPRI ä ¬�¢ Y ¨"¨ZL¤ôAß/L�IMWVIMWýå
]�TèÕoPaS�¯O¡QWuc�ÖQIMWèß}¯sIML�SVIMP­ÕrHJIMPRI ä ï Y x�I}¨)¨VN6ORI}¨}zUIMS9ß�å
��TèÕoW9ßKI|¡A¥
¡QPD¥¹ÖQI}¨Ó¾ed�Ö/¡D¢©¨ ä �'Ä*�Ó¸,�L�A�DûOµiº�·O¶�ºDå
ÒBL�PDß}¡D¥�IMn�dpj;j4IMP¦L©¨ZS|OQL�IMWáÖQIMW�Ö�WZL�SZSVI�ëzIML+¢�T�ï
IML�ÖQIMjrï�¡QL+¢©Ö$¼�ó�dpW9¥ Y PD¥à¯bL�W)Ö}IML�PRI�IML�PDßKI(¢¤¼

PRI
Ø9n�dpj3Ú Y n�SVIÙ� Y SVIMLrci�QWiÖ Y ¨×¾td�Ö/¡D¢oIMW9ßKI(¡D¥mSuØ�¯sI(¢�N6ORI:¨Vdl¯sdpOD¢�ÖQIMPpï Y ¨ZL©¨VN/d�ÖQI Y ¢©¨ Y ¡hN6OpÖ�L�I
n�dpPaSVI�s�S)¨9ÚJI(ß/L¤ô
¨VN6ORIMPá� Y SVIMP�L�P�n�dpj3ÚQL+¢�L�IMWZSVIMW
�hdpWZj�IMPaSZO
Ô<¢�SKT$�UL�I}¨�¥ Y W Y PaSZL�IMWZSsHJIMWVIML�S)¨
IfL�PRIUd�Ú/¼
SZL�j Y ¢�IV��I}¨VN6O�¯bL�PAÖ�L+¥mn�IfL�SKTU÷Bj§P�¡QP Y ¡RN6OàÖ�L�IÜ¾ed�Ö/¡D¢ Y WZL�S"Ô�S3ß}¡W¥�I(¯�Ô�OQW9¢�IML©¨ZSVIMP�ØË¿�IMWucv�D¥mSÃØ Ñ ï
�QHJIMW?IML�PRI|_,P�ciW Y ¨VSZW9¡QnaS9¡QWCß}¡QjùÕrW9ßKI(¡D¥�IMPÛ¡QPAÖ(_,PaSVI(¥mWZL�IMWVIMPW¿�dpPW¬�¢ Y ¨)¨ZL¤ôAß/L�IMWVIMWÈ¼ÞãÝ¡RI(¢©¢�N/d�ÖQI�L�P
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Entwurf des Bayes'schen Netzes

Export des Netzes mit JavaDBN

Erzeugen der Trainingsdatenbank

Auswahl und Konfiguration der Klassifizierer

Trainieren der Klassifizierer

Export von erster und zweiter Ebene

Kompilieren des Klassifikationsmoduls

Erste 
Ebene

Zweite 
Ebene

Build-
Vorgang

é HQHQL+¢©Ö/¡QPD¥���T�>*Ú é n�SZL+¿aL�S"Ô�SVIMP&L�P­ÖQIMWÓÕrPaS�¯O¡QWuc�¨9ÚQO Y ¨VIwIfL�PRIMW Ø Ñ ï ¼ é ÚDÚD¢�L�n Y SZL�dpP

ÖQIMPºÕrW)¨ZSVI(¢+¢+¡QPD¥»¨9ÚQWVd�ßKIu¨)¨UÖQI}¨L¬�¢ Y ¨"¨ZL¤ôRn Y SZL�dpPA¨Vj4d�Ö/¡D¢©¨KT��xIMP?IMPaS)¨6N6ORIML©ÖQIMPAÖQIMP3ï
IML�SZW Y ¥ÍÖ Y ß}¡�¢�IML©¨È¼
SVIMS�Ö�L�I Ø Ñ ï�� DQ�3D�Ò�Î3×7É D�F
Ù�� Ò-ð*Ù ò Î3I�ÉCÚ X L�I?IMW9¢ Y ¡QHQS�I}¨uØ Y ¡A¨9¥�I(¯�Ô�OD¢�SVIº¬�¢ Y ¨"¨ZL¤ôAß/L�IMWVIMW�¡QPAÖ
z�IMS9ßKIiß}¡eI�s/ÚJdpWZSZL�IMWVIMP\TP� Y HJIML�¯sIMW)ÖQIMP�Ö�L�I�cvIMWZSZL+¥�SZW Y L�PQL�IMWZSVIMP-¬�¢ Y ¨)¨ZL¤ôAß/L�IMWVIMW��QHJIMW�IML�PRI X N6O Y ¼
HD¢�dpPRI[L�PÜãÝ¡RI(¢+¢�N/d�ÖQIB�QHJIMWucv�QOQWZS�¡QP
Ö Y ¡QSVdpj Y SZL©¨VN6O¹ß}¡A¨ Y j;j4IMP�j;L�S�IML�PRIMW�¬�dpP/ôA¥
¡QW Y SZL�dpPA¨)Ö Y SVIML
¡QPAÖ�ÖQIMj\Ö%x�P Y j;L©¨VN6ORIMPGï Y x�I}¨"¨VN6ORIMP±zUIMS9ß?L�P�Ö�L�I�WZL�N6OaSVL¤¥�IMPGóoIMW9ßKIML�N6OQPQL©¨)¨6I�ÖQI}¨��rWVd<õuIMn�S)¨�ci�QW
Ö Y ¨�IML�PD¥�IMHJIMSZSVIMSVIá¾ed�Ö/¡D¢�n�d�ÚQL�IMWZS ä ¿�¥
¢�T é HA¨6N6OQPQL�SZS ��T���T�>
åfT�£�L�W)Ö�L�P�IML�PRIMj ß}¯sIML�SVIMP X N6OQWZL�SZS
P�¡QP:Ö�L�I}¨VI}¨��rWVd<õZIMnaS�IMW)¨ZSVI(¢+¢�SuØ»¨Vd�IMPaSZO
Ô<¢�S�Ö�L�I é ¡A¨9¥ Y HJI}Ö Y SVIMLhIML�P Y ¡�c�ÖQIMPÙ¬�dpPaSVI�s�S�¨9ÚJI(ß/L Y ¢�L©¨ZL�IMWÈ¼
SVI}¨�¬�¢ Y ¨)¨VL¤ôRn Y SZL�dpPA¨Zj4d�Ö/¡D¢�Ø$Ö Y ¨oL�P¹Ö�L�I é P�¯sIMPAÖ/¡QPD¥?IML�PD¥�IMHD¡QPAÖQIMPÜ¯sIMW)ÖQIMP�n Y PQP\T��UL�IO¥�I}¨ Y j�SVI
ÕrPaS�¯O¡QWuc�¨9ÚQO Y ¨VI L©¨ZSbPRdaN6O*IML�PQj Y ¢DL�P é HQH\T���T�>�ß}¡­¨VIMORIMP\T
�xIMjxìDI}¨VIMW�L©¨ZS Y P�Ö�L�I}¨6IMW X SVI(¢+¢�I�jÙê�¥
¢gL�N6ORIMW9¯
IML©¨VI?IML�PRI×ß}¡A¨"Ô�S9ß}¢�L�N6ORI X N6O�¯bL�IMWZL+¥mn�IML�SUHJIMLLÖQIMj

HJI}¨VN6OQWZL�IMHJIMPRIMPàïI¡QL+¢©Ö$¼�ó�dpW9¥ Y PD¥ Y ¡�c´¥�Ifc Y ¢+¢�IMPHÚL�UL�I¹÷�PaSVIMW)¨VN6OQL�I}ÖQIÜß(¯[L+¨6N6ORIMPÛÖQIMPÛïsIMSZWZL�IMHA¨"¨Sx$¨9¼
SVIMj4IMP�¡QPAÖ�I(¿aS9¢�T Y ¡RN6Op�rWVd�¥mW Y j;j;L�IMW"¨9ÚQW Y N6ORI/Pp¿�dpP�ÕrPaS�¯bL�N6n$¢+¡QPD¥»¨9¡Qj3¥�I/HD¡QPD¥�¡QPAÖ�¬�¢ Y ¨"¨ZL¤ôD¼
n Y SZL�dpPA¨Vj4d�Ö/¡D¢2IMWucydpW)ÖQIMWZPtI}¨[P
Ô�j3¢�L�N6O�Ø&Ö Y ¨)¨ÝÖ�L�I×¬�¢ Y ¨)¨ZL¤ôAß/L�IMWVIMW�ci�QW�õZI}ÖQI×�U¢ Y SZSucvdpWZj²¥�I}¨VdpPAÖQIMWZS
L�j3ÚD¢�IMj4IMPaSZL�IMWZSÍ¯sIMW)ÖQIMP�S$õuI}ÖQdaN6O Y ¡RN6O�dpOQPRIºÖ�L�I Y PD¥�I}¨9ÚQWVdaN6ORIMPRIMPp÷BPaSVIMW)¨6N6OQL�I}ÖQI�¥�Ô�HJI?I}¨�¥
¡/¼
SVI^�xWZ�QPAÖQI�cv�QW IML�PRI3¥�IMSZWVIMPQPaSVI�_,j3ÚD¢�IMj4IMPaSZL�IMW9¡QPD¥ ä ¿$¥
¢�T é HA¨VN6OQPQL�SZS;��T��mT l�åfT�� Y j;L�SwP�¡QP�IML�PRI
ÕU¿ Y ¢+¡QL�IfW)¡QPD¥&IML�PRI}¨Í¬�¢ Y ¨)¨ZL¤ôAß/L�IMWVIMW)¨�L�P-ÖQIMWÍÕoPaS�¯bL�N6n�¢+¡QPD¥»¨9¡Qj3¥�IMHD¡QPA¥��QHJIMWZO Y ¡DÚQS IML�PRI é ¡A¨)¨ Y ¼
¥�IMnaW Y cvS[HDß}¥
¢�TAÖQI}¨[HJIML�ÖQIMWÓ¬�¢ Y ¨)¨ZL¤ôRn Y SZL�dpP&L�P­ÖQIMWÓ�rW Y s�L©¨BIML�PD¥�I}¨VIMS9ß/SVIMP�¾td�Ö/¡D¢©¨[HJI}¨ZL�S9ß/SuØQjC¡A¨)¨
Ö�L�I�<l©�¡QL+¿ Y ¢�IMPDß­ÖQIMW�_,j3ÚD¢�IMj4IMPaSZL�IMW9¡QPD¥�I/Pt¿�IMWZL¤ôAß/L�IMWZS¹¯sIMW)ÖQIMP\T�_`P~j Y PRN6ORIMP}�UÔ<¢+¢�IMP�L©¨ZS�n�IML¤¼
PRIxO�¡QPAÖQIMWZS9ÚQWVd�ßKI/PaSZL+¥�I;uBHJIMWVIML�PA¨VSZL�j;jC¡QPD¥:ß}¡&IMWZWVIML�N6ORIMP�Ø
Ö Y HJIML©¨9ÚQL�I(¢©¨)¯sIML©¨VIiÖ�L�Iþ�xIMP Y ¡QL+¥mn�IML�S
ÖQIMW��L¢�L�I(îmn�dpj;j Y HJIMWVI/N6OQP$¡QPD¥¹õZI4P Y N6Opß}¡D¥mW9¡QPAÖRI:¢�L�I(¥�IMPAÖQIMWºÒ Y W)Ö/¯ Y WVI:¡QPaSVIMW)¨VN6OQL�I}Ö/¢�L�N6OÛ¨VIML�P
n Y PQP\TJ_,P�Ö�L�I}¨6IMjk� Y ¢+¢2n Y PQP-Ö�L�I�Õ�¿ Y ¢+¡QL�IMW9¡QPD¥ Y ¡�c�ÖQIMW�ÕrP�S�¯bL�N6n�¢+¡QPD¥»¨9ÚD¢ Y SVSucvdpWZj©L�j;j4IMWUPhd�N6O
Y ¢©¨ é ÚDÚQWVdys�L�j Y SZL�dpP ¥�IMP�¡QS9ß/Sè¯sIMW)ÖQIMP�SD¿�IMW9¢®Ô�¨)¨9¢�L�N6ORI×ñ Y OD¢�IMP*IMWucydpW)ÖQIMWZP Y HJIMW[IML�PRIÍÕ�¿ Y ¢+¡QL�IMW9¡QPD¥
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Ö�L�WVIMnaSb�QHJIMWÓÖ Y ¨è¬�¢ Y ¨)¨ZL¤ôRn Y SZL�dpPA¨Zj4d�Ö/¡D¢�T
��L�I}¨6I�¾�ê�¥
¢�L�N6OQn�IML�SbHJI}¨VSVIMOaSbHJIML3Ø Ñ ï ¡RPAÖ�L©¨ZSbL�P é H/¼
¨VN6OQPQL�SZS=��T��K¨�HJI}¨VN6OQWZL�IMHJIMP\T
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» ��� �Ï� � µ�´Á¶�'p²c��´=�}�qªB$�´Á¶4�"´v¶/)�«ñ¶?¾l¿����X´èÔ¯�|·¡¶�wl·w+
s³²��Á½:½3� uÉÔ)�'�
���9�º½2+ � µ ·¡²

�xIMWi�rWVdpSVdpS]x$ÚpÖQI}¨9É=Ë/Ì¤¼ X IMW9¿�IMW)¨�¯O¡QW)ÖQI3ÚQWZL�j:Ô�Wiß}¡QWi�xIMj4dpPA¨ZSZW Y SZL�dpPp¿�dpPÊAþB)D�FHG�D�I�IMPaS�¯bL¤¼
N6n�I(¢�SKT��UL�I*_`j3ÚD¢�IMj4IMPaSZL�IMW9¡QPA¥�IMWucvd�¢+¥mSVI*L�PtÖQIMW X ÚQW Y N6ORI¥ÿ*· � ·
Ø�¡QjSÖ�L�I­�U¢ Y SZSucydpWZjC¡QP Y HQO
ÔpP/¼
¥mL+¥mn�IML�S�ÖQI}¨ X x$¨ZSVIMjÙ¨BORIMW9¿�dpW9ß}¡QORIMHJIMP\T&��L�I é ÚDÚD¢�L�n Y SZL�dpP�¨VI(¢�HA¨VSè¯ Y W�dpOQPRI×¥mW Y ô
¨VN6ORI9{�HJIMW-�PÔ�¼
N6ORI Y ¡A¨9¥�I}¨ZS Y SZS6IfSlØ�õZI}ÖQdaN6O�n�dpPQPaSVIºÖQIMW Y n�S9¡RI(¢+¢�I:ñP¡A¨ZS Y PAÖt�QHJIMW IML�PRIMP�IMHJIMP�c Y ¢+¢©¨xL�j ö Y OQj4IMP
ÖQI}¨��rWVd<õZIMnaS)¨ÞÉ Ë/Ì�IMP�S�¯bL�N6n�I(¢�SVIMP � �R�#�5ø#´�µ � ´�µ­¿aL©¨9¡ Y ¢�L©¨ZL�IMWZS�¯sIMW)ÖQIMP\TL�UL�I}¨VIÁ��÷U_xn�dpPQPaSVI¹ÚJIMW
ÿ�· � ·#�Z�Ü� ñ IML�PRI ó�IMWZHQL�PAÖ/¡QPD¥pß}¡Qj X IMW9¿�IMW�ORIMW)¨ZSVI(¢+¢�IMP�Ø�¡QPAÖ Y ¢+¢�I�HJIML�jcïI¢ Y N6naHJd Y W)Ö�WVI(¥mL©¨È¼
SZWZL�IMWZSVIMPW��L�IMPA¨VSVI;L�P�OQL�IMW Y WVN6OQL©¨VN6ORIMWÃ{�W)Ö�P�¡QPD¥ Y PDßKIML+¥�IMP\TËñP¡§Ö�L�I}¨VIMP§�UL�IfP
¨ZSVIMPp¥�IMOAêpWZSVIMPWÖ�L�I
¬�¢ Y ¨)¨ZL¤ôAß/L�IMWVIMWUÖQIMW"IMW)¨ZSVIMPºÕrHJIMPRI
Ø�Ö�L�I�ß}¯sIML�SVI�ÕrHJIMPRI
Ø�¾eIMWZn�j Y ¢©¨VI�s�SZW Y naSVL�dpP�Ø�ó�dpW9¿�IMW Y WZHJIML�S9¡QPD¥AØ
ìqL+¿�I|¼5¬�¢ Y ¨)¨ZL¤ôRn Y SZL�dpP�Ø é ¡�cvP Y OQj4I
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¨È¼
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¥�IMP Y ¡RIMWº¿�dpW9¥�I}¨ZSVI(¢+¢�Sº¯bL�W)ÖqTËÕoL�PRIÜ¯sIML�SVIMWVI�ïsIML©¨)ÚQL�I(¢ Y P$¯sIMPAÖ/¡QPD¥�L©¨ZSºÖQIMW�É=Ë/Ì ³}´�µ¶µ(ûO¶U·@¸ )C· � �*�
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IML�Ö�L�I}¨6IMW é P�¯sIMPAÖ/¡QPD¥�n Y PQP&�QHJIMWÓÖ Y ¨Ó¾eL�naWVd�cydpP ÖQI}¨[j4dpHQL¤¼
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¯bL�W)ÖqT/ì\L�I|¥mSèÖ Y ¨OÕrW)¥�IfHRPQL©¨O¿�dpWuØ/¨Vd�¯sIMW)ÖQIMP Ö�L�I�� Y SVIMPáß}¡ é ¢�SVIMWuØ��xI}¨6N6OD¢�I/N6OaS�¡QPAÖ�¬�dpPaSVI�s�SbL�P
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ø
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L�PáÖQIMWO�rW Y s�L+¨
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¾ Y îmP Y ORj4IfPeIMW9¥mW6IfLgcyIMP ß}¡&n�êpPQPRIMP\T
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½ .279.2,<4RÂ65�7kÆ'.\4�Ä3; Î ;	.?Ý0,<=QÅ<,/?�;BG�.2E!.24X=�./Â	,<; Î .24�5�=�.21Q5�Ä�D6G�À-5�D6G%;	.2,gÅ/.�+JÏ�,/.�Â	D6G�?�4�.21ZÇ
¾�G34�;
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Kompilierzeit 

SBC-Anwendung 

Klassifikations- 
modul 

statisch dynamisch 

Laufzeit 

SBC-Anwendung Klassifikations- 
modul 

 

SBC-Anwendung 
Wrapper-DLL 

SBC-Anwendung 

Wrapper-DLL 

Klass.modul Klassifikations- 
modul 

Klassifikations- 
modul 

Áe=3=�,gÅ�À�Ä�4QÆ�Ã#+<M�MmÚ3¶·.21ZÆmÅ/.2,/D6G Î ÇÊ,�Â6D6G�.24�ÂB;65�;B,�Â6D6G�.27kÄ34RÀ�À�Þ�4�5�78,�Â6D6G�.27�Ø�,<4�=3,<4RÀ3.24�À3./Â�ÉxÅH5pÂu×
Â	,gÊ�E�5�;B,/?�4RÂB79?aÀ�ÄQÅ�Âe,<4S.2,<4�. Á@4aÇ0.24RÀ�Ä34QÆ

ÇbÄ31VÀ3.mÈ[ÂB,<4RÀàÂB,/.�.2,<4Á=�.2;B1B,/.2=RÂ6ÂZÞ�Â	;	.27�×`ÂZÔ�. Î ,gÊhÂ	D6G�./ÂeÒô.21BE%7Å5�Å�Ä�4RÀ 7CRRÂVÂ6.24àÀ�5�G�.21½IJR31�ÛF./À3.
ÌrÅH5�;B;FI�?�1B7©Æ'./Â	?�4RÀ3.21B;Y.24�;,ÇV,/D6E!.MÅ�; Ç0.21VÀ3.24L+\Ù@4�;	.21Ô
�ö
ô���èpënºM×`ÌoÅH5�;B;FIJ?�1B79.24�ÇV,<1VÀ�À#,/./Â	.8ÇRÄ343E�×
;B,/?�4�5�Å<,<;6¾�;�Ë!?�4àï-���9×`ÍU5�;	.2,/.24�ù�ï²�pô�ìpó�ö��O�"öiô3aX�"ö[�fíZìpíg�Qú8=�.21	.2,<;ZÆ'./Â	;	.MÅ�Å<;KÈ
Ä34RÀ}Ä34�;	.21ô�"öiôRþ��
À#,/.24�.24�çI��ìmíVîB�³¤e�f¥Kî!�/ê`×`ÍQ5�;	.2,/.24�À3.27kÆmÅ/.2,/D6G�.24(â�Ç0.�D6E�+=´'./À3?�D6GÔ7�ÄRÂVÂU43,/D6G�;Q4aÄ31�À#,/.;Á�Ä#IÈ1ZÄ#Ii×
Â	D6G343,<;B;VÂB;	.MÅ�Å/.85�4�À#,/.BÛB.MÇ0.2,�Å<,�Æ'.�ÌrÅH5�;B;FIJ?�1B7¸5�4QÆ'.MÔ�5pÂVÂB;UÇ0.21VÀ3.24\È9Â6?�4RÀ3.21B4�./ÂUÆ�,<=3;Q5�Ä�D6G�ÂVÄ3=3;B,�Å/.
Ùe4%;	.21VÂ	D6G3,/./À3.U,<4�À3.21ÊÄt7;ÔQÅ/.279.24�;B,/.21ZÄ34RÆRÚ�Ã%?�Ç0.21VÀ3.24�Ä34�;	.21S
�ö
ô���èpënºxÆmÅ/?�=�5�Å/.U¶v5�1B,H5�=QÅ/.24�Ë'?�4
5�Å�Å/.24�É@?�4RÂZÄ379.24�;	.24Ö.2,<4�.21�Ý0,<=QÅ<,<?�;	G�.2E;Æ'.279.2,<4RÂ65�7�Æ'.24aÄ3; Î ;KÈ�ÇP5pÂ�;	.2,�Å�Ç0.2,�Â	.�Â	.2G31�4�R3; Î Å<,/D6G|Â	.2,<4
E�5�434\ÈW5�=�.\1>5�Ä�D6G .2,<4�.�Ô�?�;	.24 Î ,/.MÅ�Å/.pÇ�.2GQÅ/.21!µ�Ä�.MÅ�Å/.�À�5�1VÂ	;	.MÅ�Å<;Kå\Ä34�;	.218�"öiôRþ���Ç0.21VÀ3.24 ¶·5�1B,H5�=QÅ/.24
Æ'.2;B1	.2434�;VIÈR31"ÛF./À3.24&Ìc1	? Î ./ÂVÂbË!.21ZÇP5�Å<;	.2;�+RØc,<4�Ç0.2,<;	.21	.21eÀU5�D6G�;	.2,�ÅÂ=�./ÂB;	.2G�;V,<4&À3.27 5�Ä#IvÇ
¾�4RÀ#,�Æ'.f×
1	.24�á�5pÀ3.MË'?�1ZÆ!5�4QÆRÚzÍUÄ31	D6GÔ.2,<4�.24K=�./Â	?�4RÀ3.21	.24�Á�Ä#IJ1ZÄ#I�ù Î +¢Ý-+L�#æ&¶'Ñ!��Ë�·&¸B¶4¸m¹&Ä34�;	.21K
�öiô���èpënº�ú
ÇV,<1VÀ;À�5pÂrÝP.2;B1B,/.2=RÂVÂVÞ�ÂB;	.27 5�Ä#IiÆ'.\I�?�1VÀ3.21B;KÈ�À#,/.bÝ0,<=QÅ<,/?�;BG�.2E Î Ä;ÅH5pÀ3.24;Ä�4RÀ;À�5pÂoáÂ,<43E!.244À3.21·ÇRÄ343E�×
;B,/?�4RÂ65�Ä#IJ1ZÄ#IJ.Ê,<7�Á@1B=�.2,<;VÂVÂZÔ�.2,/D6G�.21sÀ�Ä31	D6G Î Ä#IJR3G31	.24L+�ÍU5Õ./Â�4aÄ�4 Î Ä31�á�5�Ä#I Î .2,<;P5�ÄRÂZÆ'.\IJR3G31B;�ÇV,<1VÀqÈ
ÇV,<1VÀK./Â�5�Å�Âp�4�pô�ìpó�ö�º��g�Qî�º�áÂ,<43E!.24K=�. Î .2,/D6G34�.2;�+WÀ@,/D6G�; Î ÄQÅ/.2; Î ;C,�ÂB;�À#,/.4Æ'./Â65�7C;	.�Á@4aÇ0.24RÀ�Ä34QÆ
5�Ä�D6G�Ç0.243,�Æ'.218E!?�7;Ô�5�E�;KÚ2Ï�,<1VÀ ./Â?Ë!.21VÂ6¾�Ä37C;KÈn.2,<4�.�Ý0,<=QÅ<,/?�;BG�.2E 78,<; Î ÄQÅ<,/.\I�.21B4\Èc?aÀ3.21;Ë'.21ZÅ�¾pÂVÂ	;
ÂB,/D6G�À#,/.BÁe4aÇP.24RÀ�Ä34QÆ�5�Ä#I\À�5pÂ�¶·?�1BG�5�4RÀ3.24RÂ	.2,<4p.2,<4�.21�Ýv,<=QÅ<,/?�;BG�.2EÅ5�Ä#IvÆ�1ZÄ34RÀÅ.2,<4�.21�Ç0.2,<;	.21	.24pÄt4�×
ÂB;65�Å�ÅH5�;B,/?�4\ÈhÂ	?>E'?�787C;e./ÂbÅ/.2,/D6G�; Î ÄSÇ�.2GQÅ/.21B4S=�.2,DÀ3.21BÁBÄRÂBIÈR3G31ZÄ34QÆRÈRÀ#,/.xË!?�7£ÝP.24aÄ3; Î .21BÂ6D6GaÇ0.21
Î Ä31BR�D6E Î ÄQË!.21FI�?pÅ�Æ'.24eÂB,<4RÀÂ+
ÇWR31zÀ3.24�Ç�5�Å�Å�È¡À�5pÂVÂ�.2,<4�.�Øc4%;VÂ	D6G�.2,�À�Ä34QÆ Î ÄQÆmÄ34RÂ	;	.24�.2,<4�.212Æ'.\79.2,<4RÂ�5�7FÆ'.24aÄ3; Î ;	.24�Ý0,<=QÅ<,/?�;BG�.2E
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Æ'.\Iy¾�Å�Å<;UÇÊ,�16ÀqÈJÂB,/.2G�;²���d��À3.24�Øc4�;,ÇbÄ31FI0.2,<4�.21Q.2,�Æ'.24�.24d
�íZì¶ò�òRîfí\��¨[ö��Mñ öyèmêf��î\a*Ë!?�1KÚ�Í-,/./Â	.C=3,/.2;	.2;
4�5�D6G�5�ÄQ¿'.24TG3,<4àÀ#,/.�=�.24RÓ�;B,�Æ�;	. Ã%D6G�43,<;B;VÂB;	.MÅ�Å/.K5�4¦Ä34RÀ�Å/.2,<;	.2;S,<4�;	.21B4 5�Å�Å/.�Á�Ä#IÈ1ZÄ#I�.�5�4àÀ�5pÂ
ÂB;65�;B,�Â	D6GS.2,<4QÆ'.2=QÄ34RÀ3.24�.wÉxÅH5pÂVÂB,gÊ�E�5�;B,/?�4RÂB79?aÀ�ÄQÅ\Ç0.2,<;	.21�+RØc,<4e¾�G34QÅ<,/D6G�.21BÁe4RÂ�5�; Î ÇbÄ31VÀ3.Q=�.2,\À3.21
�����Q×øÜsÅ�,/.24�;Z×`Ýv,/=QÅ<,/?�;	G�.2EeË!.21FI�?pÅgÆ�;4ùiËaÆmÅ[+JÁ@=RÂ	D6G343,<;B;z|�+<M�+ � úfÈ�4aÄ31xÀ�5pÂ6Â@G3,/.21B=�.2,n4�?�D6G�.2,<4�.�ße.2,<G�.
Ç0.2,<;	.21	.21�ÇQÄ343E%;B,/?�4�.24 ,<4�À#,/.�Ý0,<=QÅ<,/?�;BG�.2E�,<4�;	.MÆ�1B,/.21B;?ÇbÄ31VÀ3.24\ÈDÇV,/. Î +¢ÝU+DÀ#,/.�É@?�787�Ä343,<E�5�;B,/?�4
78,<;Q.2,<4�.27º�����Q×�Ã%.21ZË!.21QR3=�.21ÕÀ@.2; Î Ç0.21BE�+9Øc,<4�.�Æ�165¡ÊhÂ	D6G�. ½ .MÆ'.24�R3=�.21VÂ	;	.MÅ�ÅgÄ�4QÆ&Ë'?�4�ÂB;65�;B,�Â	D6G�.\1
Øc,<4�=3,<4RÀ�Ä34QÆ�,<4�À#,/.BÁ@4aÇ0.24RÀ�Ä34QÆ�Ä34RÀ4Æ'.279.2,<4RÂ65�7�Æ'.24aÄ3; Î ;	.21sÝ0,<=QÅ<,/?�;BG�.2E;ÇbÄ31VÀ3.e,<4�Á@=3=L+�Ã#+<M�M
Ë'?�1ZÆ'.24�?�7879.24L+
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»=¼�½ Ûu¾B¿�ØfÀ ÁpÛuÂ�À�¿�Ã ½ ¿�ÄWÛ�Ü³¾�Û
ÌW.21FI�?�1B7Å5�4 Î ße./ÂVÂ	?pÄ31	D�.24RÂVÔ�5�1VÂ65�78E!.\,<;

Ý0.24aÄ3; Î .2165pÀ�5�Ô3;B,/?�4
5�Ä#In.2,<4�.27
]bè��\apîMêH]�Õ

Å îfífö
ô%�&~�Ät7¸¶�?�1VÀ3.21ZÆ�1ZÄ�4RÀ�ÂB;	.2G�;
À#,/.&ÁBÔQÔQÅ<,<E�5�;B,/?�4\ÈoÀ#,/.&ÁbÀ�5�Ô3;B,/?�4
,�ÂB;Ê.2G�.21eÀ-.2=�.24RÂ65�D6G�.�+

  è��g�B~�ÍQ5pÂ:79?�=3,�Å/. ½ .216¾�;ã=�.f×
ÂB,<; Î ;|Ç0.243,�Æ'.�ße./ÂVÂ6?pÄ31	D�.24L+�Ø�,<4�.
ÝP.MÅH5pÂB;ZÄ34QÆX=�.MÇV,<1BE%;?ÅH5�4QÆ�Â65�79.21	.
Á�ÄRÂFIJR3G31ZÄ34QÆ4À3.21BÁ@4aÇ0.24RÀ�Ä34QÆ�+

ÁbÀ�5�Ô3;B,/?�4X5�4
.2,<4�.27�Ó�ãÂ.24�;ZÅ<,/D6G�.24
æ�.21B78,<4�5�Å

ï þaíÆ���'º��g��ôhöiêyêvñÿö�����~?Í-,/.�Á[À�5�Ô3;B,g×
?�4 ,�ÂB; Î ÇP5�1 43,/D6G�; Î ÇV,<4QÆ'.24RÀ
.21FIJ?�16À3.21ZÅ<,<D6GDÈ®Ë'.21B78,<;B;	.MÅ<; À3.27
ÉxÄ34RÀ3.24Ö5�=�.21 Î Ç0.�D6E%7�¾�¿�,�Æ'.�â�Ä�×
Â65�; Î Å/.2,�ÂB;ZÄ34QÆ'.24L+

Å îfífö
ô%�&~�ße./ÂVÂ6?pÄ31	D�.24 Â	,<4RÀ¿5�ÄRÂZ×
1	.2,/D6G�.24RÀtË'?�1BG�5�4hÀ3.24\ÈJÀ�Ä31	D6G�.fÑ�×
E�Å�ÄRÂB,�Ë'.ã¶·.2165�1B=�.2,<;ZÄ34QÆd.\4%;VÂB;	.2G�;
E!.2,<4&Øc4QÆmÔ�5pÂ6Â�+

ÁBÜsÍ¾,<4O.2,<4�.27
ÜP5�Å�Å/D�.24�;	.21

  è��g��~bÍ-,/.tË'?�7 Á@431ZÄ#I�.21�ÂZÔ3R31u×
=�5�1	.Õ¶�.21 Î ÓpÆ'.21ZÄ34QÆ�=�.2,DÀ3.21BÏÔ.2,g×
;	.21ZÅ/.2,<;ZÄ34QÆ(Â	?pÅ�Å<;	.*Â	?�Æ'.21B,<4QÆ�ÇV,/.
74ÓpÆmÅ<,/D6GeÂ	.2,<4L+

ýc�¶òJñ ö/_MövêÅ��îfífö
ô��m~wØoÂ�Â6?pÅ�Å/.\4b=�.f×
ÇbÄRÂVÂ	; 5�Å�Å<.�Ë!.21FIJRQÆ�=�5�1	.24 ße./Âu×
Â	?pÄ31	D�.24�Æ'.24aÄ3; Î ;FÇ0.21VÀ3.24\È*Ä37
À#,/. ÌW.21FI�?�1B7Å5�4 ÎwÎ Ä*ÂB;	.2,�Æ'.21B4L+

æW5�=�.MÅ�Å/.�Ã#+ � Ú3¶·.21ZÆmÅ/.2,/D6G|Ë!.21VÂ	D6G3,/./À3.24�.21
Á@4aÇ0.24RÀ�Ä34QÆ�ÂVÂ Î .24�5�1B,/.24Ö,<7¬äe,<4�=QÅ<,/D6E�5�Ä#IDÌn.21FIJ?�1B7Å5�4 Î ×
Ä34hÀ�ß@./ÂVÂ	?pÄ31	D�.24�5�4#I�?�1VÀ3.21ZÄ34QÆ'.24

Ç*ÈOÉ Ê©Ë�Ì�Í�ÎzÌYÏÑÐ²Ò/ÓuÔÖÕ²Ò�×ÙØÚË�Û�Û�ÎKÕ²Ì�Ü\ËyÒ/Ð/ÛuÝ6Ë�Þ(ßIË

ÁBÄRÂBIÈR3G31ZÄ34QÆ�ÂVÆ'./Â	D6GaÇV,<4RÀ#,�Æ�E'.2,<; Ä34RÀÆ1	./ÂVÂ	?pÄ31	D�.24RÂ	D6G�?�4�.24RÀ3.àÁe1B=�.2,<;VÂZÇP.\,�Â6.}ÂB,<4RÀ =�.2,�À3./Â ½ .f×
ÂB,/D6G�;VÂZÔQÄ343E%;	.mÈaÀ#,/.VIJR31v.2,<4�.24|Ìc1	?�;	?�;,ÞaÔ�.24|ÇV,/.�À3.24Å=�./Â	;	.2G�.24RÀ3.24à���B��×�Ã%.21ZË'.21·E!.\,<4�.e=�./Â	?�4RÀ3.21	.
ÝP./À3.MÄ3;ZÄ34QÆOG�5�=�.24L+DÍ-,/./Âw¾�4hÀ3.21B;wÂ	,/D6G�ÛB./À3?�D6G�Â	D6GQÅH5�Æ!5�1B;B,�ÆRÈDÇ0.2434�À#,/.pÃaÞ�ÂB;	.279.;Ë!?�4�À3.21wæ�.f×
ÂB;ZÄ37;Æ'.2=QÄ34QÆS,<4Ô.2,<4�;65�;6Â6¾�D6GQÅ<,/D6G�./Â Ì�1	?aÀ�Ä3E�;B,/?�4RÂ6Â Î .24�5�1B,/?SR3=�.21ZÆ'.2G�.24L+\ÍQ5�=�.2,oÂB,<4RÀX4�,<D6G%;Y5�Å�Å/.
Ã Î .24�5�1B,/.24|ÆmÅ/.2,/D6G\Ú�æW5�=�.MÅ�Å/.xÃ#+ � Ë!.21ZÆmÅ/.2,/D6G�;sÀ#1	.2,�74ÓpÆmÅ<,<D6G�.UÁe4aÇP.24RÀ�Ä34QÆ�ÂVÂ Î .24�5�1B,/.24Ö,<7�äe,<4�=QÅ<,/D6E
5�Ä#In,<G31	. Áe4#I�?�1VÀ3.21ZÄ34QÆ'.24L+
Øc,<4�.�Â6.2G31wÇV,/D6G�;B,�Æ'.|ße?pÅ�Å/.8IJR31�À#,/. ½ ./Â	D6GaÇV,<4RÀ#,�Æ�E'.2,<;�ÂZÔ3,/.MÅ<;?À#,/.4Ï 5�GQÅ�À�.\1?Ìc1	?pÆ�165�7878,H.21u×

ÂZÔ3165�D6G�.�+�ä@,/.21rÇbÄ31VÀ3.V=�.2,d���d�p.2,<4�.V.24%;VÂ	D6G�.2,�À3.24RÀ3.Ê¶�.216¾�4RÀ3.21ZÄ�4QÆ Æ'.MÆ'.24�R3=�.21�À3.27á���B�g×�Ã%.21ZË!.21
Ë'?�1ZÆ'.24�?�7879.24\ÚDÍU5pÂ�ÉxÅH5pÂVÂB,gÊ�E�5�;B,/?�4RÂB79?aÀ�ÄQÅoÇbÄ31VÀ3.>E!?�7;ÔQÅ/.\;	;U,<4üÕsÖUÖ�4�.MÄ�Æ'./Â	D6G31B,/.2=�.24\È\À�5
À#,/./Â	.�ÃaÔ3165�D6G�.Å=�.2E�5�434�;Y,�ÂB;QIJR31Õ,<G31	. ½ ./Â	D6GaÇV,<4RÀ#,�Æ�E'.2,<;VÂVË'?�1B;	.2,�Å/.�+zÍ-,/./ÂÕ1BR3G31B; Î Ä37A.2,<4�.24�À�5¡×
G�.21KÈ�À�5pÂVÂ�Â	,/.�Æ'.MÆ'.24�R3=�.21£â�ìpð¡ìN43,/D6G�;Å,<4�.2,<4�.21�Ë%,<1B;ZÄ�.MÅ�Å/.24}ÒX5pÂ6D6G3,<4�.mÈ�Â	?�4RÀ3.21B4�À#,<1	.2E%;�Ë'?�7
Ìc1	? Î ./ÂVÂ	?�1Y5�ÄRÂZÆ'.\IJR3G31B;�ÇV,<1VÀÂ+Dâ�Ä37 5�4RÀ3.21	.24�Æ�,<=3;Q./Â-IJR31�ÕsÖxÖ .2,<4�.�ß@.2,�G�.�=�.fÇb¾�G31B;	.21�Ü0?�7�×
Ô3,�Å/.21KÈQÇ0.MÅ/D6G�.ÕG�?�D6Gô?pÔ3;B,<78,/.21B;	.24�Ü0?aÀ3.Y.21 Î .MÄQÆ'.24L+hÍ-,/.ÕÇ�?pÅ�Æ'. À#,/./Â	.21BØ�4�;VÂ	D6G�.2,�À�Ä34QÆ�,�ÂB;V4�.2=�.24
À3.27äã�ÇV,/. Î ÄQË!?�1·.21ZÇ
¾�G34�;·4aÄ31·;BG�.�?�1	.2;B,�Â	D6G�.24åãC¶�.21ZÅ�ÄRÂ	;�À3.21�ÌrÅH5�;B;FI�?�1B7�Ä34�5�=3Gh¾�4QÆ�,�Æ'E'.2,<;V5�Ä�D6G
.2,<4�,<7;ÔQÅ<, Î ,<;	.21Õ¶�.21ZÅ�ÄRÂ	;Q5�4�ße?�=QÄRÂB;BG�.2,<;KÈqÀ�5�ÕsÖxÖüÀ�Ä31	D6G�À#,/.�ÂZÞ�ÂB;	.2784�5�G�.>Ä�7;ÔQÅ/.279.24�;B,/.21ZÄ34QÆ
79.2G31�Ô�?�;	.24 Î ,/.MÅ�Å/. ½ .\I�5�G31	.24IµaÄ�.MÅ�Å/.24p.2,<4#IÈR3G31	;�Ä34RÀÅ.2,<43,�Æ'./Â·79.2G3105�4�ÁBÄ#IJ79.21BE�Â65�78E'.2,<;·=�.2,�À3.21
Ìc1	?pÆ�165�7878,/.�1ZÄ34QÆÕ.21FIJ?�1VÀ3.21B;�+�Í-,/./Â	.21"É@?�7;Ô31	?�78,�ÂVÂn.21VÂ	D6G�.2,<4�;�ÛB./À3?�D6G?À�Ä31	D6G�5�ÄRÂ2Æ'.21	.�D6G�;FI�.21B;B,�Æ�;�+
ÍU.21?Ü0?�7;Ô3,�Å/.21�5�Å�Å/.2,<4�.9,�ÂB;Õ.2,<4Ô7�¾�D6G%;B,�Æ'.MÂ�ÏÔ.21BE Î .MÄQÆ½IJR31 À#,/. ¢ Ô3;B,<78,/.21ZÄ34QÆeË!?�4�Ü0?aÀ3.9,<7
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äe,<4�=QÅ<,/D6EC5�Ä#I ½ ./Â6D6GaÇV,<4RÀ#,�Æ�E'.2,<;n?aÀ3.21 ½ 1VÓp¿'.mÈ�./ÂDÆ�,<=3;c5�=�.\1W4�?�D6G?Ç0.2,<;	.21	.0Ç�5�E%;	?�1	.24L+�Ã%?�ÂB,<4RÀY=�.2,
À3.21oÏK5�GQÅhÂZÔ3165�D6GRÂZÔ�. Î ,gÊhÂ6D6G�.21�É@?�4RÂB;B1ZÄ3E%;	.bÄ34RÀ4ÌrÅH5�;B;FI�?�1B7Å5�Ä#IÈ1ZÄ#I�.rÛB.MÇ0.2,�Å�Â·5�Ä�D6G�À#,/.[ÂB,/D6G9.21ZÆ'.f×
=�.24RÀ3.24 ½ ./Â	D6GaÇV,<4RÀ#,�Æ�E!.2,<;VÂ65pÂZÔ�.2E%;	. Î ÄX=�.�5�D6G�;	.24\È9À�5�./Â-G3,/.21-7Å5�4�D6G37Å5�ÅnIJ.2,<4�.?Ù@4�;	.21VÂ	D6G3,/./À3.
Æ�,<=3;KÈhÀ#,/.�ÂB,/D6GO=�.2,DÄ37>I[5�4QÆ�1	.2,/D6G�.21xÁe4aÇ0.24RÀ�Ä34QÆ|Ô�?�;	.24 Î ,/.21	.24XE�Ó�434�.\4�+hÝP.2,�ÂZÔ3,/.MÅ/.YG3,/.21FIÈR31UÂB,<4RÀ
À#,/.ÅÇ�165�Æ'.24\È�?�= â�.2,/D6G�.24#IJ?pÅ�Æ'.24N,<4 .2,<4�.21?ÉxÅH5pÂVÂ	.4Æ'.2E�5�ÔRÂ6.fÅ<;�?aÀ3.21�5�Å�Â�ÝsÄ�D6GRÂB;65�=�.24�×`ÍQ5�;	.24#I�.MÅ�À
ù/Õn��ìpíZì��Kê`îfíÚ��ífíZì4��ú�Ë!.21ZÇP5�Å<;	.2;�Ç0.21VÀ3.24àÂ	?pÅ�Å<;	.24\È
Ä34RÀ ?�=ÁÇ�.2GQÅ/.21½78,<;B;	.MÅ�ÂS.2,<4�./ÂÖë&ém¸#æ4êìëmë&ë
(m¶�É�ä�é�×`É@?�4RÂB;B1ZÄ3E%;VÂ-?aÀ3.21xÀ3./ÂxßÊR�D6E�Æ!5�=�.MÇ0.21B;VÂzí�¶!åYî'Í�Æ'.279.MÅ�À3.2;xÇ0.21VÀ3.24�Â	?pÅ�Å<;	.24L+JØoÂ-G�5�4RÀ3.MÅ<;
ÂB,/D6GK79.2,�ÂB;wÄ37�Øc4�;VÂ	D6G�.2,�À�Ä34QÆ'.�4 Î ÇV,�Â	D6G�.24 =�./ÂVÂ	.21	.21>Ã�;B1ZÄ3E%;ZÄ31B,/.21B;BG�.2,<;?Ä34RÀ�Æ'.21B,<4QÆ'.21	.21>Ç�.2G�×
Å/.2165�4#Iy¾�Å�Å<,�Æ�E!.2,<;BÆ'.MÆ'.24�R3=�.21eGRÓ�G�.21	.21 ½ ./Â	D6GaÇV,<4RÀ#,�Æ�E!.2,<;�+
Áe=�.21·4�,<D6G%;05�Å�Å/. ½ ./Â	D6GaÇV,<4RÀ#,�Æ�E!.2,<;VÂ	?pÔ3;B,<78,/.21VÄ34QÆ'.�4½5�Ä#IzÜ0?aÀ3.�.2=�.24�.@7CRRÂ6Â	.24�ße./ÂZÄQÅ<;65�;v.2,<4�.21

Øc4�;VÂ	D6G�.2,�À�Ä34QÆ Â	.2,<4\Ú¡Øc,<43,�Æ'.P.21FI�?�1VÀ3.21B4?Å/./À#,�ÆmÅ<,/D6G;À#,/.�ÝP.\I�?pÅ�ÆmÄ34QÆUÆ�1ZÄ34RÀ�Å/.MÆ'.24RÀ3.21oÌc1	?pÆ�165�7878,/.�1u×
Ô31B,<4 Î ,�Ô3,/.24�Ä34RÀ8.2,<4�.bÆ'.MÇV,�ÂVÂ	.bÉQ.2434�;B43,�Â�À3.21vÃaÔ3165�D6G�.V= Î ÇÕ+�À3./Â�Ü0?�7;Ô3,�Å/.21VÂ�+%Ã%?xÇbÄ31VÀ3.V=�.2,������
5�Ä#I\À�5pÂ·Gh¾�Ä�ÊRÆ'.�É@?pÔ3,/.21	.24|Ë'?�4�ÍQ5�;	.24tù Î +¢ÝU+aÀ#,/. Î ÄÅE�ÅH5pÂVÂB,gÊ Î ,/.21	.24RÀ3.24|À#,�Æ�,<;65�Å/.24�ÁBÄRÀ#,/?aÀ�5�;	.24�ú
Ë'.21 Î ,/D6G�;	.2;KÈsÀ�5�À#,/./ÂÅ,<7879.21Ö.2,<4 Î .2,�;	,�4%;	.24RÂB,�Ë'.21p¶·?�1ZÆ!5�4QÆ ,�ÂB;�+�ÏÔ.2,<;	.21BG3,<4}ÇbÄ31VÀ3.24ÁÃ%D6GRÅ<.2,�I�.24
Ä34RÀ(ÝP./À#,<4QÆmÄ34QÆ'.24~Â	?X5�4QÆ'.�?�1VÀ#4�.2;KÈrÀ�5pÂVÂ�Ä34�4RÓ�;B,�Æ'.p¶�.2165�1B=�.2,<;ZÄ34QÆ�Â6Â	D6G31B,<;B;	.�Ë'.21B78,/./À3.24�Ç0.21u×
À3.24L+aØ�Â�Å<,/.M¿'.24�ÂB,/D6G|Ë�,/.MÅ/.�Ç0.2,<;	.21	.UÝP.2,�ÂZÔ3,/.MÅ/.eIJR31 ¢ Ô�;B,<78,<.21ZÄ�4QÆ'.24O5�Ä#IDÀ3.21PÄt7;ÔRÅ<.279.24�;	,<.21ZÄ�4QÆ�Âu×
.2=�.24�.�Ê�4RÀ�.\4�+�Ï�,/.-43,/D6G�;Ê5�4RÀ3.21VÂ Î Ä½.21ZÇP5�1B;	.24½,�Â	;KÈ�ÂZÔ3,/.MÅ/.24&À#,/./Â	.xÝP./ÂB;B1	.2=QÄ34QÆ'.24&À�5�Æ'.MÆ'.24S=�.2,
Î ,/.MÅ�Æ'.21B,/D6G�;	.2;	.214Ìc1	?pÆ�165�7878,/.�1ZÄ34QÆhÈ2ÇÊ,<.Ö./ÂC=�.2,
À3.21�Øc4�;,ÇV,/D6E�Å�Ä34QÆ�À3./Â�.21VÂB;	.24�Ì�1	?�;	?�;,ÞaÔRÂ;À3./Â
���B��×�Ã%.21ZË!.21VÂbÀ3.21eÇ�5�Å�Å\ÇP5�1KÈQÇV,/./À3.21ZÄ37 E'.2,<4�.�Æ�1	?p¿'. ß@?pÅ�Å/.�+
ÝP.\,�À3.21�ÝP.MÂ6D6G31	.2,<=QÄ34QÆ?À3./ÂoÔQÅH5�;B;FI�?�1B74ÂZÔ�. Î ,gÊhÂ	D6G�.24�Øc4�;,ÇbÄ31FIyÂ�ÇbÄ31VÀ3.Ê=�.21	.2,<;VÂv.21ZÇ
¾�G34�;KÈaÀ�5pÂVÂ

5�Ä#IzÁ�Ä#IÈ1ZÄ#I�.@.fÑ#;	.21B4�.21bÌc1	? Î ./ÂVÂ	.UÇV,/.Õ]síZì�ìmê·=�.2,<7 ÉxÅH5pÂVÂB,gÊ�E�5�;B,/?�4RÂB79?aÀ�ÄQÅÂE'?�7;ÔQÅ/.2;B;
Ë!.21 Î ,/D6G�;	.2;
ÇbÄ31VÀ3.�+�Ã�;65�;B;VÀ3./ÂVÂ6.24�ÇbÄ31VÀ3.24*À#,/.MÂ6.UÇRÄ343E%;B,/?�4RÂ	.2,<43G�.2,<;	.24*À#,<1	.2E%;V,<4�À3.24 ¡ Ä�.MÅ�Å/D�?aÀ3.QR3=�.21B4�?�7�×
79.24�?aÀ3.21xÔ�.21xÂB;65�;B,�Â	D6G�.27�áÂ,<43E!.24�.2,<4QÆ'.2=QÄ34RÀ3.24DÈ9ÇP5pÂ�ÛF.MÇ0.2,�Å�ÂU.2,<4�.�À3.MÄ3;ZÅ<,/D6G�. ½ ./Â6D6GaÇV,<4RÀ#,�Æp×
E'.2,<;VÂZË!.21B=�./ÂVÂ	.21ZÄ34RÆ�Æ'.MÆ'.24�R3=�.21�À3.27Ù���B�g×�Ã%.21ZË!.21�À�5�1VÂB;	.MÅ�Å<;�+sÝP.2,<7{Á�Ä#IJ1ZÄ#IJ.24�.2,<4�./ÂÖ5�ÄRÂFIJR3G31u×
=�5�1	.24eÌc1	?pÆ�165�7874ÂKÈ�À3.27 À#,/.Q=�.24RÓ�;B,�Æ�;	.24XÄt4#I�?�1B7Å5�;B,/?�4�.24ôR3=�.21BÀ#,/.wÝ0.\I�.2GQÅ�Â Î .2,�Å/.Õ78,<;ZÆ'.MÅ<,/.\IJ.21B;
Ç0.21VÀ3.24\È`.24�;VÂB;	.2G�;L4h¾�7;Å<,/D6GC.2,<4Õ=�.2;B16¾�D6G�;ZÅ<,/D6G�.21�¶·.21ZÇP5�Å<;ZÄ34QÆ�Â65�Ä#IvÇP5�4RÀQIJR31\À�5pÂDÝ0.2;B1B,/.2=RÂ6ÂZÞ�Â	;	.27&È
À3.21rÂB,/D6GCI[5pÂB;W,<7879.21n,<48.2,<4�.21rÂVÔ3R31B=�5�1	.24>¶·.21 Î ÓpÆ'.21ZÄ34QÆQ7Å5�43,�I�./ÂB;B,/.21B;�+pÏÔ.21VÀ3.2484aÄ34>=�.MÂ	;B,<787C;	.
Ý0.\I�.2GQÅ/.bÂ	.2G31�?�IJ;�5�Ä#IvÆ'.21ZÄ#IJ.24eùiÇV,/.P=�.2,�.2,<4�.21vÃ�;65�Ô�.MÅ�Ë!.2165�1B=�.2,<;ZÄ34RÆaúfÈ�Â	?xË'.21ZË%,/.MÅ�I�5�D6G�;�ÂB,/D6G;À#,/./Â6.21
Ø"ã�.2E%;�+
ÏÔ.2,<;	.21	. ½ ./Â	D6GaÇV,<4RÀ#,�Æ�E!.2,<;VÂZË'?�1B;	.2,�Å/.�ÂB,<4RÀ�À�Ä31	D6G�À�5pÂ�Ìc,�Ô�.MÅ<,<4�.f×`ÍU./ÂB,�Æ�4 Æ'.MÆ'.2=�.24¦ùvËaÆmÅ[+2Áe=�×

Â	D6G343,<;B;[Ã#+^Ã#+^Ã�ú\+RÍ@,/./ÂP=�./À3.MÄ3;	.2;KÈRÀ�5pÂVÂbÀ3.21bÁ�Ä#IvÇP5�4RÀ�IJR31
À#,/.�É@?�787�Ä343,<E�5�;B,/?�4eÂ	.2G31
Æ'.21B,<4QÆ8,�ÂB;�+
â�ÄRÀ3.27 E�5�434½.2,<4�.�Ìc,�Ô�.MÅ<,<4�.xÔ31	?ÅÃaÔ31	.�D6G�.21Ê.21VÂB;	.MÅ�Å<;bÇ0.21VÀ3.24\È�Ç0.MÅ/D6G�.�À�5�434�Ë!?�4�Ë'.21VÂ6D6G3,/./À3.24�.24
æPG31	.�5pÀQÂp5�ÄRÂZÆ'.\IJR3G31B;�Ç0.21VÀ3.24L+�Í-,/./ÂÅ.21ZÅH5�Ä3=3;p./Â�Â	.21ZË!.21ZÆ'./ÂB;BR3; Î ;	.24}Áe4aÇ0.24RÀ�Ä34QÆ'.24\Èv79.2G31	.21	.
ï ÄQ¿'.21ZÄ34QÆ'.24*Ô�5�165�Å�Å/.MÅ Î Ä�Ë!.2165�1B=�.2,<;	.24&Ä34RÀ&À�5pÀ�Ä31	D6G Î ÄRÂ6¾�; Î Å<,/D6G�.wÌW.21FI�?�1B7Å5�4 Î Æ'.MÇV,<434�. Î ÄO.21u×
G�5�Å<;	.24L+cÇWR318.2,<4 79?�=3,�Å/./Â ½ .216¾�;8,�Â	;�E!.2,<4�.�Ìn5�165�Å�Å/.MÅ�Ë!.2165�1B=�.2,/;ZÄ34QÆ .21FIJ?�1VÀ3.21ZÅ<,/D6G\ÈoÀ�5 Î ÄtÛB./À3.21
â�.2,<;94aÄ31�.2,�4�.2,<4 Î .MÅ<4�.21�À�Ä3; Î .21�À�5pÂ ½ .216¾�;9=�./À#,/.24�.24�Ä34RÀ�ÃaÔ3165�D6G�.2,<4QÆ!5�=�.�4�;6¾�;B,�Æ'.24ßE�5�434L+
¢ G34�.2G3,<4|ÂB,<4RÀ�À#,/.UÜsÌoÙUÂ·79?�=3,�Å/.21 ½ .216¾�;	.BÇ0.243,�Æ'.21�ÆmÄ3;�IÈR31�Ô�5�165�Å�Å/.MÅ/.e¶·.2165�1B=�.2,<;ZÄ34QÆ�Æ'.�.2,�Æ�4�.2;KÈ
5�Å�ÂÊ./ÂV=�.2,DÍU./ÂBE%;	?pÔRÂÊ?aÀ3.21-Ã%.21ZË'.21B4eÀ3.21ÊÇ�5�Å�ÅL,�ÂB;�+
ÇWR31�À#,/.BÙe7;Æ!5�4QÆ�ÂZÇP.\,�Â6.Ê78,<;�ß@./ÂVÂ	?pÄ31	D�.244Æ'.MÅ<;	.24 Î Ä37�æ�.2,�ÅJ¾�G34QÅ<,/D6G�.e¶�.21FI[5�G31	.24RÂZÇ0.2,�Â6.\4�ÇV,/.
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=�.2,DÀ3.21�ÌW.21FIJ?�1B7Å5�4 Î +�ÍU.2434X5�Ä�D6GSG3,/.21e7�ÄRÂVÂÊ=�.2,QÛB./À3.21eÄ�7;ÔQÅ/.279.24�;B,/.21ZÄ34QÆ�,<7�ÍU.2;65�,�ÅDÆ'.MÔ31BR#IJ;
Ç0.21VÀ3.24\È#?�=Ö=�./ÂB;B,<787C;	. ¢ Ô�.2165�;B,/?�4�.24&Ä34�;	.21bÙe74Â	;6¾�4RÀ3.24Ö=�.2,�ÂVÔ3,/.MÅ�ÂZÇ0.2,�Â	.-79.2G31eÃaÔ�.2,/D6G�.21bË'.21u×
Ç0.24RÀ3.24�5�Å�Ân=�.24RÓ�;B,�Æ�;oÄ34RÀ;À�5�G�.21�?pÔ3;	,�78,/.21B;�Ç0.21VÀ3.248E�Ó�434�;	.24\È�?aÀ3.21·?�=�Ä3434RÓ�;B,�Æ Ë%,/.MÅ/.
ÍQ5�;	.2,/.24
Æ'./Ó�ã�4�.2;�Ç0.21VÀ3.24L+L¶-,/.MÅ/.4À#,/./Â	.21 ¢ Ô3;B,<78,/.21ZÄ34QÆ'.�4 =�.2;B1	.fãÂ.24K,<4RÀ#,<1	.2E%;�5�Ä�D6G�À#,/. ½ ./Â	D6GaÇV,<4RÀ#,�Æp×
E'.2,<;�+DÒX5�4ÔE�5�434 5�Ä�D6G�À#,/.4áL.2,�ÂB;ZÄ34QÆtÀ3./ÂwÌc1	? Î ./ÂVÂ	?�1VÂ�Â	.MÅ<=RÂB;C5�Å�Âwße./Â6Â	?pÄ31	D�.;Â6.2G�.24\È\À#,/. Î ÇP5�1
43,/D6G�;[Ë!.21ZÇP5�Å<;	.2;[Ç0.21VÀ3.24O7�ÄRÂVÂKÈ�5�=�.21Ê4aÄ�1V,<4S=�.MÆ�1	.24 Î ;	.27 Ò�5�¿'. Î Ä31V¶·.21FIJRQÆmÄ34QÆ�ÂB;	.2G�;�+
Ù@7 À�5pÂ[ÉxÅH5pÂVÂB,gÊ�E�5�;B,/?�4RÂB79?aÀ�ÄQÅL1	?�=QÄRÂ	; Î ÄÖG�5�Å�;6.\4DÈ#,�Â	;V./ÂP4�?�;,Ç0.24RÀ#,�ÆRÈhÀ�5pÂVÂ2ÛB./À3.�ße./ÂVÂ	?pÄ�1	D�.

4�5�D6GtÁ@=RÂ	D6GQÅ�ÄRÂVÂUÀ3.21@¶·.2165�1B=�.2,<;ZÄ34QÆpE!?�4RÂ	.�µaÄ�.24�;�ÇV,/./À3.21@IÈ1	.2,�Æ'.MÆ'.2=�.24�ÇV,<1VÀÂ+�Á�Å�Â�ß@./ÂVÂ	?pÄ31	D�.24\È
Ç0.MÅ/D6G�.>.2,<4�.C¶�.21ZÇP5�Å<;ZÄ34RÆÖ.21FI�?�1VÀ3.21B4\ÈJÆ'.MÅ<;	.24tÔ31B,<7�¾�1YÃaÔ�.2,/D6G�.21B1	./Â	.21ZË%,/.21ZÄ34RÆ'.24\È9Æ'./Ó�ã�4�.2;	.?ÍQ5¡×
;	.2,/.24&Ä�4RÀ&ÝP.2;B1B,/.2=RÂVÂZÞ�ÂB;	.27�×`äU5�4RÀ�Å/./ÂÆð'+�Àe,/D6G%;VIÈ1	.2,�Æ'.MÆ'.2=�.24�.�ße./ÂVÂ6?pÄ31	D�.24ÖIJR3G31	.24 Î Ä�ÃaÔ�.2,<D6G�.\1Z×
Å/.�D6E�Â�ÈoÀ#,/.½;6.\,�Å�Ç0.2,�Â6.*Â	D6GaÇ0.21 Î Ä~Ê�4RÀ3.24�ÂB,<4RÀÂ+�áL.2,�À3.21|ÂB,<4RÀ~Â	?pÅ/D6G�.SE�Å/.2,<4�.24�Ç�.2GQÅ/.21p5�Ä�D6Gß=�.2,
Â	?�1ZÆ�I�¾�Å<;B,�Æ'.21bÁ@1B=�.2,<;P,<4�À3.21eÃaÔ3165�D6G�.&ÕsÖxÖãE�5�Ä37¬Ë�ÓpÅ�Å<,�Æ Î Ä|Ë!.21B79.2,�À3.24L+QÁ�Ä�D6Gp=�.2,qÀ3.21bÁ@1B=�.2,<;
78,<;P���d�p7�ÄhÂVÂB;	.24Å=�.2,�.2,<4�.27�Ìc1	?�;	?�;,Þ�Ô�.24½ÃaÔ�.2,/D6G�.21ZÅ/.�D6E�Â�Æ'.\IvÄ34RÀ3.24�Ä34RÀ4Æ'./Â	D6GQÅ/?mÂVÂ6.24�Ç0.21VÀ3.24L+
ØoÂ�Æ�,<=3;�Ë!.21VÂ	D6G3,/./À3.24�.BÏK.21BE Î .MÄQÆ'.mÈ�Ç0.MÅ/D6G�.UÀ#,/./Â	.�Áe1B=�.2,<;�Ä34�;	.21VÂ	;BR3; Î .24\ÈaÇV,/. Î +¢ÝU+%]
þaífö ég��ùvËaÆmÅ[+
ä-5pÂ	;B,<4QÆ�ÂbÄ34RÀÚ´'?�Þ#D�.mÈLM ��� M�ú\+
Í-,/.OÇ�./ÂB;VÂB;	.MÅ�Å�Ä34QÆRÈ�À�5pÂVÂ�.2,<4�.S74ÓpÆmÅ<,/D6GRÂB;�1	./Â6Â	?pÄ31	D�.24RÂZÔ�5�1	.24RÀ3.XÄt7;ÔQÅ/.279.24�;B,/.21ZÄ34RÆ ?pÔ3;B,<7Å5�Å

,�ÂB;KÈ�;B1B,gã�;�Â	?Q43,/D6G�; Î ÄL+�Áe=Å.2,<4�.21·=�./ÂB;B,<787C;	.24 ½ 1	.24 Î .Ê=�.2,hÀ3.21�ße./À�Ä Î ,/.21ZÄ34QÆ�À3.21�Ë!.\1VÇ0.24RÀ3.2;	.24
ße./ÂVÂ6?pÄ31	D�.24N.24�;,ÇV,/D6E'.MÅ<;;ÂB,/D6G 4h¾�7;Å<,/D6G À#,/.�Ø­ñ Î ,/.24 Î À3.21?É@?�7;Ô�?�4�.24�;	.�ÂB;65�1BE�1BR�D6E�Å�¾�Ä�ÊRÆRÈ2Â6?
À�5pÂVÂLE!.2,<4wË'.21B4�R�4#IÈ;B,�Æ'.212É@?�7;Ô31	?�78,�ÂVÂ�79.2G31DË!?�1ZÅ<,/.MÆ�;�+¡ÝP.2,�ÂVÔ3,/.MÅ�ÂZÇ0.2,�Â	.�E�5�434Y=�.2,<7¯Ìc5�1VÂ	.24|ùJ?aÀ3.21
Øc,<4QÅ/./Â	.24�úc.2,<4�.21�ÍQ5�;	.2,�=�./ÂB;B,<787C;�Ç0.21VÀ3.24\È',<44Ç0.MÅ/D6G�.24�ÝsÅ�Ó�D6E'.24�À3.21PÃaÔ�.2,/D6G�.21B;B165�4RÂFI�.21v.21FI�?pÅ�Æ�;�+
ÏÔ.21VÀ3.24�À#,/.�ÝsÅ�Ó�D6E!.wÆ�1VÓp¿'.21UÆ'.MÇ
¾�GQÅ<;KÈJÂ6?9,�ÂB;@79.2G31-;	.27;Ô�?�16¾�1	.21YÃaÔ�.2,/D6G�.21U.21FI�?�1VÀ3.21ZÅ<,/D6GL+�Ï�,<1VÀ
À#,/. ½ 1VÓp¿'.�À3.21
ÝsÅ�Ó�D6E'.�Æ'./Â	.243E�;�È!,<7�ØrÑ%;B1	.27>I[5�Å�ÅÂ5�Ä#I�.2,<4|ÝsÞ%;	.mÈaÂ	?wÇ0.21VÀ3.24p79.2G31ÊÃ%D6G31B,<;B;	.UÄ34RÀ
À�5�78,<;Ê79.2G31BÌ�1	? Î ./ÂVÂ	?�1 Î Þ%EaÅ/.24O=�.24RÓ�;B,�Æ�;�+
ÍQ5pÂÊ=�.MÂ6D6G31B,/.2=�.24�.�Ý0.2,�ÂZÔ3,/.MÅDË!.21VÀ3.MÄ3;ZÅ<,/D6G�;-5�Ä�D6G\ÈhÀ�5pÂVÂe./ÂBÂ	?pÆ!5�1[ÇVR34RÂ	D6G�.24RÂVÇ0.21B;�Â	.2,<4SE�5�434\È

ße./ÂVÂ6?pÄ31	D�.24T=�.MÇbÄRÂVÂ	; Î Ä�4aÄ3; Î .24\ÈBÄ37 .2,<4�. Î ÄRÂ6¾�; Î Å<,/D6G�.�Øc1BGRÓ�GaÄ34QÆ}À�.\1O¶·.2165�1B=�.2,<;ZÄ34QÆ�ÂZÆ'.f×
Â	D6GaÇV,<4RÀ#,�Æ�E!.2,<; Î Ä�.21B1	.2,/D6G�.24L+qÍQ5pÂUÇ0?�GQÅn=�.2E�5�434�;	./ÂB;	.;Ý0.2,�ÂZÔ3,/.MÅn,�Â	;�Õrì&�g��öiô���+JÍQ5�=�.2,"ÇV,<1VÀ�.2,<4
ÃaÔ�.2,/D6G�.21B=�.21	.2,/D�GN1	./Â	.21ZË%,/.21B;wÄ34RÀ�À�5 Î Ä�Ë!.21ZÇ0.24RÀ3.2;KÈ�.2,<437Å5�ÅP5�E�µ�Ä3,<1B,/.21B;	.�Ä�4#IJ?�1B7Å5�;B,/?�4�.24(Ä34RÀ
¢ =�ÛF.2E%;	. Î ÇV,�Â	D6G�.24 Î ÄRÂZÔ�.2,/D6G�.21B4DÈ"Ä37�ÂB,/.|ÂZÔh¾�;	.21>43,/D6G�;>4�.MÄ =�.21	.�D6G34�.24ã?aÀ3.21�ÅH5pÀ3.24 Î Ä 7CRRÂu×
Â	.24L+F´'.&Æ�1VÓp¿'.21|À3.21�ÜP5�D6G�.&Æ'.MÇb¾�GQÅ<;�ÇV,<1VÀqÈ�À3./ÂB;	?ÔGRÓ�G�.21�,�ÂB;�À3.21 ½ ./Â	D6GaÇV,<4RÀ#,�Æ�E'.2,<;VÂVÆ'.MÇV,<434\È
=3,�Â Î Ä(À3.27§ÌrÄ343E�;�ÈW5�4�À3.27 5�Å�Å/.�Ä�4#IJ?�1B7Å5�;B,/?�4�.24N,<7�ÜP5�D6G�.�.24�;BG�5�Å<;	.24�ÂB,<4RÀÂ+zÍ-,/.�Ø­ñ Î ,/.24 Î
À3./Â;ÜP5�D6G�./Â>Gh¾�4QÆ�;?Ë!?�4N.2,<4�.21�ß@.2,<G�.�Ë!?�4NÇ�5�E%;	?�1	.24:5�=\È Î +¢ÝU+zÀ3.21�Á@4 Î 5�GQÅ
À3.214â�ÄQÆ�1B,gãÂ.Ö5�Ä#I
¢ =�ÛF.2E%;	.mÈaÀ3.21 ½ 1VÓp¿'.�À3.21 ¢ =�ÛB.2E�;	.mÈ�À3.21sÁe1	;�Ä34RÀ ½ 1VÓp¿'.�À3./ÂVÃaÔ�.2,/D6G�.21VÂsË!?�4ÖÃ%.2,<;	.24�À3.21säU5�1VÀ�×
ÇP5�1	.;ÄRÂZÇY+ÂÄ�4�;	.MÅ�Å<,�Æ'.24�;	.|ÜP5�D6G�.f×[¶·.21FI�5�G31	.24�Ë'.21ZÇ0.24RÀ3.24KE!?�7;ÔQÅ/.fÑ3.4ä@.MÄ31B,�Â	;B,<E'.24 Î Ä31wÁ�ÄRÂZÇP5�GQÅ
À3.21 ¢ =�ÛB.2E�;	.mÈ9À#,/.�,<4�À3.24�ÜP5�D6G�.85�Ä#IvÆ'.24�?�7879.24�Ç0.21VÀ3.24L+qÍ@,/.�,<4�À#,/./Â	.21 Áe1B=�.2,<;xË!?�1ZÆ'./ÂB;	.MÅ�Å<;	.
�����R×`Áe1	D6G3,<;	.2E%;ZÄ31sË!.21ZÇ0.24RÀ3.2;bÜP5�D6G3,<4QÆRÈaÄ37�À#,/.�ÉxÅH5pÂVÂB,gÊ Î ,/.21	.21 Î ÇV,�Â	D6G�.24 Î ÄRÂZÔ�.2,/D6G�.21	4L+�Øc,<4|Øc1Z×
ÂB;	.MÅ�Å/.24�À#,/./Â6.\1 ¢ =�ÛF.2E%;	.9.21FIJ?�1VÀ3.21B;C.2,<4�.24�Æ'.MÇV,�ÂVÂ	.24KÄ�43,<;B,H5�Å<,�ÂB,/.21ZÄ34QÆ�Â65�Ä#IvÇP5�4RÀqÈzÀ3.21C5�=�.21wÀ�5�43E
À3.21bË!.21ZÇ0.24RÀ3.2;	.24eæ�.�D6G343,<Ep4aÄ�1Ê.2,<437Å5�Å\Ô31	?4Á@4aÇ0.24RÀ�Ä34QÆ�ÂVÂB;65�1B;-5�ÄRÂZÆ'.\IÈR3G31	;bÇ0.21VÀ3.24O7�ÄRÂVÂ�+3Ä�4
À#,/./Â	.27ÆÇ�5�Å�Å�=31B,<4QÆ�;sÀ3.21
ÜP5�D6G�.e,<4òµ�Ä�5pÂ	,mÛB./À3.27�ÝP.21	.2,/D6G�¶·?�1B;	.2,�Å/.mÈaÀ�5 À#,/.�ÉxÅ/5pÂ6ÂB,gÊ Î ,/.21	.210?�G34�.f×
ó ô {}�V��q[h�|��Oõ��­ö��FzF��hj�Oõ}i���qLw��}qnö���x�q[h��F��|�|�÷`|Jx[�F�Pø?ù��F|�|�u\{`q[�F�Fi!��z�� ö���ln~6x[�Fh��Fi!�
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G3,<4�Æ'.MÅH5pÀ3.24&Ç0.21VÀ3.24S7CRRÂVÂ	.24\È�ÇP.\4�4&ÂB,/.-=�.24RÓ�;B,�Æ�;[Ç0.21VÀ3.24\È�Ä34RÀ½./ÂbÂB,/D6G&À�5�=�.2,qÄ37 .2,<4�.-IJ./ÂB;	.mÈ
Æ'.21B,<4QÆ'. Á@4 Î 5�GQÅ\Ë!?�4 ¢ =�ÛF.2E%;	.24SG�5�4RÀ3.MÅ<;�+
ÏÔ.2,<;	.21	.SÇ"¾�Å�Å/.�ÂB,<4RÀ À3.243E%=�5�1KÈn,<4~À3.24�.24ã.2,<4�.�Ä34�;	.21VÂ	D6G3,/./À�Å<,/D6G�.S¶·?�1ZÆ'.2G�.24RÂZÇ0.2,�Â	.�ÛF.p4�5�D6G

â�,/.MÅ�ÔQÅH5�;B;FIJ?�1B7¬Ä34RÀ4×�5�4aÇ0.24RÀ�Ä34QÆ95�4QÆ'.2=3165�D6G�;P,�ÂB;�+!Ä�7 ¢ Ô3;B,<7Å5�Å�I[5�Å�Å9Â6?pÅgÅ<;	.�À�5pÂ�ÉxÅH5pÂVÂ	,gÊ�E�5�;B,/?�4RÂu×
79?aÀ�ÄQÅzÂB,/D6GO.�D6G�;Ê1	./ÂVÂ	?pÄ316D2.24�5pÀ�5�Ô3;B,�Ë�Ë'.21BG�5�Å<;	.24*Ä34RÀ&Æ'.24�5�Ä*À#,/.wße./ÂVÂ	?pÄ31	D�.24S4aÄ3; Î .24\ÈhÀ#,/.C5�Ä#I
À3.21xÌoÅH5�;B;FIJ?�1B7&È9Ä34�;	.21�À3.21Q./ÂQ5�ÄRÂZÆ'.\IJR3G31B;xÇV,<1VÀqÈ�IJ1	.2, Î Ä31U¶�.21FIJRQÆmÄ34QÆ�ÂB;	.2G�.24L+9Í-,/./Â-,�ÂB;-,<4�À3.21
5�E�;ZÄ�.MÅ�Å/.24KÇ�5pÂVÂZÄ34QÆ&À3./Â Òô?aÀ�ÄQÅ�ÂQ4�?!D6GÔ43,/D6G�;Õ,<7;ÔQÅ/.279.\4%;B,/.21B;KÈLE�5�434�ÛF./À3?�D6G�IÈR31 ÂZÔh¾�;	.21	.>¶·.21u×
ÂB,/?�4�.24 5�4QÆ'./À�5�D6G�;wÇ0.21VÀ3.24L+\Ø�ÂQ,�ÂB;Y5�Å�Å/.21VÀ#,<4QÆ�Â�5�Ä�D6G Î ÄÔ.21ZÇb¾�G34�.24\ÈDÀ�5pÂVÂ À3.21 Î .2,<;Õ4�?�D6GÔE!.2,<4�.
Æ�1VÓp¿'.21	.244ÒX.24QÆ'.24;Ë!?�4;ße./ÂVÂ	?pÄ316D2.249.2,<4QÆ'./Â	.2; Î ;rÇP.\16À3.24\È�IJR31rÀ#,/.
Â	,<D6G9.2,<4>1	./Â6Â	?pÄ31	D�.24�5pÀ�5�Ô3;B,�Ë'./Â
ÜP5�D6G3,<4QÆ�,<4�=�./Â	?�4RÀ3.21	.27¬Ò�5�¿'.@.2,�Æ�4�.24|ÇVR31VÀ3.�+�Øc,<4�.UØc,<4�ÐRÄRÂVÂB4�5�G379.UÀ3./ÂsÁ@4aÇ0.24RÀ�Ä34QÆ�Â65�1	D6G3,g×
;	.2E�;	.24 5�Ä#I�À#,/. Î Ä31?ÉxÅH5pÂVÂB,gÊ Î ,/.21ZÄ34QÆtË!.21ZÇ0.24RÀ3.2;	.24�ß@./ÂVÂ	?pÄ31	D�.24 ,�ÂB;[ÛB./À3?�D6G*ÛB.2; Î ;?Â	D6G�?�4(Â	.2G31
Ç0?�GQÅÊ74ÓpÆmÅ<,/D6G\Ú�Í-,/.&ÉxÅH5pÂVÂB,gÊ Î ,/.21ZÄ34QÆ�Â65�Å�Æ'?�1B,<;	G379.�4�Â	,<4RÀ�ÇV,/.½,<4�Á@=RÂ	D6G343,<;B; � + � + � IB+c=�./Â	D6G31B,/.f×
=�.24�Â	.2G314Ä34�;	.21VÂ6D6G3,/./À�Å<,/D6G\È�ÇP5pÂÅ,<G31	.*É@?�7;ÔQÅ/.fÑ%,<;6¾�;|Ä34RÀ~Á@4#I�?�1VÀ3.21ZÄ34QÆ'.24 5�4�=�.MÅH5�4QÆ�;�+�Í-,/./Â	.
æW5�;VÂ65�D6G�.4Â6?pÅ�Å<;	.;À�5 Î Ä�Æ'.24aÄ3; Î ;wÇ0.21VÀ3.24\ÈqÄ37 À#,/.xÛB.MÇ0.2,�Å�ÂY5�7¸.2G�./Â	;	.24�Æ'.�.2,�Æ�4�.2;	.24K¶·.21FI�5�G�1	.\4
5�ÄRÂ Î ÄaÇ
¾�GQÅ/.24L+�Ã%?U,�ÂB;n=�.2,�ÂZÔ3,/.MÅ�ÂZÇ0.2,�Â	.Ê.2,<44ÉUR34RÂB;ZÅ<,/D6G�./Â�À-.MÄ31	?�4�5�Å/./Â�À-.2; Î IJR31n1	./ÂVÂ	?pÄ31	D�.24RÂ6D6GaÇP5¡×
D6G�.;ÌoÅH5�;B;FIJ?�1B79.24�Æ'.24�.21	.MÅ�Å�Â	D6GQÅ/.�D6G�;	.21wÆ'.�.2,�Æ�4�.2;�5�Å�ÂÕ.2,<4KÀ-5�,�Ë!./Â ÝP5�Þ'./Â Á�Å�Æ'?�1B,<;BG37�ÄRÂ�+\Ø�,<43,�Æ'.
ße./ÂVÂ	?pÄ31	D�.24�5pÂVÔ�.2E�;	.xÀ3./ÂbÉxÅH5pÂVÂB,gÊ Î ,/.21	.21VÂbÅH5pÂVÂ	.24�Â	,/D6Gp74ÓpÆmÅ<,/D6G�.21ZÇ0.2,�Â6.Õ5�Ä�D6G�À#,<1	.2E%;bÀ�Ä31	D6GÖE�Å/.2,g×
4�.21	.�Ü0?aÀ3.f× ¢ Ô3;B,<78,/.21ZÄ�4QÆ'.24�5�7�ÉxÅH5pÂVÂB,gÊ Î ,/.21	.21-5�4QÔ�5pÂVÂ6.\4�+
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+ÖffentlicheMethode(in parameter1 : short, out parameter2 : long) : bool
#GeschützteMethode(in datenfeld : byte[]) : int
-PrivateMethode()

+öffentliches_attribut : int
-privates_attribut : float

Beispielklasse

Á@=3=3,�Å�À�Ä34QÆ|Ã#+<M � ÚRÝP.2,�ÂZÔ3,/.MÅÂIÈR31e.2,<4&ÙUÒtá9×`ÉxÅH5pÂVÂ	.24RÀ#,H5�Æ�165�787

Ç*ÈOú ûüÕ/Í&ý�Ð²Õþ×²Ë�Û ÿ � Ð/Û�Û���� ÞnÐ/ß��hÎ`Ò/Û#ÏÑÎK×*Õ � Û

Ät4(À3.24 =3,�ÂBG�.21B,�Æ'.24�ÉÕ5�Ô3,<;	.MÅ<4�ÇbÄ31VÀ3.24NG�5�ÄQÔ3;VÂ6¾�D6GQÅ<,/D6Gã5�Å�Å�Æ'.279.2,<4�.|É@?�4 Î .MÔ3;	.|Ä34RÀ ÄøÀ3.�.24 =�.f×
Â	D6G31B,/.2=�.24\ÈqÀ#,/.C=�.2,F���d� Î Ä37�Øc,<4RÂ65�; Î E'?�7879.24L+�À�Ä34�Â6?pÅ�Å"À3.21�ÁBÄ#IJ=�5�Ä�À3./ÂxÉxÅH5pÂ6ÂB,gÊ�E�5�;B,/?�4RÂZ×
79?aÀ�ÄQÅ�ÂoÂVÞ�ÂB;	.27Å5�;B,�Â6D6G>=�.2G�5�4RÀ3.MÅ<;�Ç0.21VÀ3.24\È�,<44À3.21�Ç�?�1B7 ÇV,/.V./Ân,<7�ß-5�G379.244À3.21rË'?�1ZÅ<,/.MÆ'.24RÀ3.24
Áe1B=�.2,<;Ê;65�;VÂ¶¾�D6GQÅ<,/D6GS,<7;ÔQÅ/.279.24�;B,/.�1B;BÇbÄ�1VÀ3.�+
ÍQ5pÂrÆ'./Â�5�7C;	.[Ìc1	?�ÛB.2E%;�,�ÂB;�,<4�;	.21B49,<4 Î Ç0.2,�æ�.2,�Å/.[Æ'.fÆmÅ<,/./À3.21B;KÚaØc,<4�.21�IJR31�À3.24ò�����R×`ÂZÔ�. Î ,gÊhÂ	D6G�.24

Ü0?aÀ3.BÄ34RÀ�.2,<4�Ç0.2,<;	.21	.21vIÈR31sÀ#,/.�Òô.21BE%7Å5�Å�Â	.fÑ%;	165�E�;B,/?�4L+�Í@,/./Â6.BÁ�ÄRÂZÅH5�Æ'.21ZÄ34QÆ?À3.21sÒX.21BE�7Å5�Å�Â6.fÑa×
;B165�E�;	,<?�4|Å<,/.MÆ�;
À�5�1B,<4�=�.MÆ�1BR34RÀ3.2;KÈ�À�5pÂ6Âv./ÂsÂB,/D6G�Ä37�À#,/.�ÌW?�1B;B,/.21ZÄ34QÆ8.2,<4�.210E!?�7;ÔQÅ/.2;B;	.24�Á@4aÇ0.24�×
À�Ä34QÆ Î ÄO.2,<4�.21�Ýv,<=QÅ<,/?�;BG�.2E½G�5�4RÀ3.MÅ<;KÈhÀ#,/.Y5�Å�Â ½ 5�4 Î ./ÂÊ=�.2,<=�.2G�5�Å<;	.24eÇ0.21VÀ3.24eÂ	?pÅ�Å<;	.�+RÍUÄ31	D6G*ÂB;65¡×
;B,�Â	D6G�./Â[áÂ,<43E!.24S.24�;VÂB;	.2G�;VE!.2,<4 ½ ./Â	D6GaÇV,<4RÀ#,�Æ�E!.2,<;VÂB4�5�D6G�;	.2,�Å�È�./ÂPG�5�4RÀ3.MÅ<;BÂB,/D6G�Å/./À#,�ÆmÅ<,/D6G&Ä37 .2,<4�.
æ�1	.2434aÄ34QÆ Î Ä31oØ�4�;,ÇV,/D6EaÅ�Ä34QÆ�Â Î .2,<;�+�ÏÔ.2,<;	.21	.[É@?�7;Ô�?�4�.24�;	.24ÅE�Ó�434�;	.248G3,<4 Î Ä3E!?�7879.24\È�Ç0.24344ÂB,/.
5�ÄRÂÊ5�4�5�Å/?pÆ'.24 ½ 1BR34RÀ3.24S.2,<4�.Q.2,gÆ'.24�.�Ý0,<=QÅ<,/?�;BG�.2Ep1	.�D6G�;FIJ.21B;B,�Æ'.24\ÈQÇV,/. Î +¢ÝU+�À�5pÂÊ5�7��¶ôhê`îMí¶ô�ì�êvövè��
ô�ìpñ\ÕrèmóBòJþ�ê`îfí
ç��/öyîfô��6î	�¶ô�ºfêvövêvþ�ê`îP,<4;ÝP.21BE'.MÅ/.MÞ�.24�;,ÇV,/D6E'.MÅ<;	.
ÏK.21BE Î .MÄQÆ�ó�íZìmê`î Î Ä31oÝ0.21	.�D6G34aÄ34QÆ
À3.21BÁe1B;B,<E�ÄQÅH5�;B,/?�4RÂZÆ'./Â	D6GaÇV,<4RÀ#,�Æ'E'.2,<;�ùiË�ÆmÅ[+QÒX?�1ZÆ!5�4&Ä34RÀSÇ�?mÂZÅ/.21KÈLM ����î ú\+
ÍU.21 ½ 1	?�=�5�Ä#IÈ=�5�Ä~À3./Â�Òô?aÀ�ÄQÅ�Â8.24�;VÂZÔ31B,/D6G�;4À3.27 ,<4�Á@=3=L+ � + ± 5�Ä#IQÃ%.2,<;	.�Ã�µeÀ�5�1ZÆ'./ÂB;	.MÅ�Å<;	.24

Ã#5�D6GaË!.21BG�5�Å<;�+�Áe4QÆ'.MÅ�ÔQÄ343E%;oÀ3.21c¶·.2165�1B=�.2,<;ZÄ34QÆÕ,�Â	;rÀ#,/.bÌc,�Ô�.MÅ<,<4�.mÈmÇ0.MÅ/D6G�.[À3.248E!?�7;ÔQÅ/.2;B;	.24�ÉxÅH5pÂu×
ÂB,gÊ Î ,/.21ZÄ34QÆ�ÂZÔ31	? Î ./ÂVÂ
À�Ä31	D6G#IJR3G31B;sÄ34RÀp5�ÄQ¿'.21VÀ3.27¬À�5pÂ05�E%;ZÄ�.MÅ�Å/.�ÝP.24aÄ3; Î .21B79?aÀ3.MÅ�ÅqÂZÔ�.2,/D6G�.21B;�+%Ät4�×
4�.21BG�5�Å<=|À3.21�Ìc,�Ô�.MÅ<,<4�.-.21FI�?pÅ�Æ�; Î Ä�.21VÂB;�À#,/.�Òô.21BE%7Å5�Å�Â	.fÑ#;B165�E�;B,/?�4L+aÍ-,/.BÒô.21BE%7Å5�Å/.[Ç0.21VÀ3.24|À�5�434
5�4*À#,/. ÉxÅH5pÂVÂB,gÊ Î ,/.21	.21eR3=�.21ZÆ'.2=�.24\ÈhÇ0.MÅ/D6G�.Õ4�5�D6G�.2,<4�5�4RÀ3.21U5�ÄRÂVÆ'.\IÈR3G31B;BÇ0.21VÀ3.24L+hÍ@,/.
ÛB.MÇ0.2,�Å<,�Æ'.24
Øc1ZÆ'.2=343,�ÂBE�ÅH5pÂVÂ	.24 Ç0.21VÀ3.24 ,<4 À�5pÂCIJR31�À#,/.�Ìc,�Ô�.MÅ<,<4�.½.fÑ%E�Å�ÄRÂB,�Ë!.|À�Þ�4�5�78,�Â	D6G�.�ÝP5KÞ!./ÂVÂ	D6G�.ÖÀ@.2; Î
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+ProcessingPipeline()
+~ProcessingPipeline()
+ProcessWave(in daten : byte[], in länge : int) : bool
+ProcessRaw(in daten : byte[], in länge : int, in kanäle : short, in samplerate : int, in bitrate : short) : bool
+GetResults() : Dictionary<String, String>
+Reset()

-classifiers : RuntimeClassifier[]
-user_model : Dictionary<String, String>
-bayes_net : BayesNet

ProcessingPipeline
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À#,/./ÂBÆ�165KË%,/.21	.24RÀ3.?ÁBÄRÂVÇV,<1BEaÄ34QÆ'.24�5�Ä#I�À#,/.�ÉUÅH5pÂ6ÂB,gÊ�E�5�;B,/?�4XG�5�=�.24\È�À�58,<7 ½ 1ZÄ34RÀ3.wÆ'.24�?�7879.24
E'.2,<4�. ÂB,<434aË!?pÅ�Å/.24*ÍQ5�;	.24S79.2G31[Ë!.2165�1B=�.2,<;	.2;BÇ0.21VÀ3.24L+
Í-,/. ¶·.2165�1B=�.2,<;ZÄ34QÆ ,<434�.21BG�5�Å<= À3.21 Æ'.24�5�434�;	.24 ÇRÄ343E%;B,/?�4�.24 E�5�434 5�Å�Â Ù�Òtá9×

ÁeE%;B,�Ë%,<;6¾�;VÂVÀ#,H5�Æ�165�787 À�5�1VÂ	;	.MÅ�Å�;�Ç0.21VÀ3.24 ùvÂ�+UÁ@=3=L+�Ã#+<M�|aú\+YÃ�,/.(Å�¾�Ä#IJ;�ÇV,/. I�?pÅ�Æ�;Ô5�=\Úwâ�Ä�.21VÂB;
ÇV,<1VÀN.2,<4N4�.MÄ�.21;Òô.21BE%7Å5�Å�Â	.fÑ#;B165�E�;	?�18.\16ÂB;	.MÅ�Å<;�+2ÝP.2,
À3.27 ¢ =�ÛF.2E%;85�4(Â	,/D6G G�5�4RÀ3.MÅ<;8./Â?Â	,/D6G³ã
Ë'.21	.2,<4#I[5�D6G�;|Æ'./Â65�Æ�;åã�Ä37 .2,<4�.eß@.2,<G�.&Ë!?�4�¶·5�1B,H5�=QÅ/.24\ÈsÀ#,/.4ÛB.MÇ0.2,�Å�Âp.2,<4�.21BE�5�434%;	./Â½ÃaÔ3165�D6G�×
79.21BE�7Å5�ÅW.24�;BG�5�Å<;	.24L+�ÍU.21�ÒX.21BE�7Å5�Å�Â	.fÑ#;B165�E%;	?�1BÇV,<1VÀ*À�5�434O78,<;UÀ3.24O=�.2E�5�434�;	.24tÁ�ÄRÀ#,/?aÀ�5�;	.24
5�ÄRÂZÆ'.\IJR3G31B;�+�Ç�5�ÅgÅ�Â�À#,/.4Ø"Ñ#;B165�E%;B,/?�4ÔIJ.2GQÅ�Â6D6GQÅ�¾�Æ�;6ãeÄ34RÀ�À3,<./Â6.21YÇ�5�Å�Å�;B1B,<;B;Y,<4�À�.\1�Ìc165¡Ñ#,�ÂÕ43,/D6G�;
4aÄ31P=�.2,�I�.2GQÅ/.21BG�5}IÈ;	.24&ÍQ5�;	.24S5�Ä#IZÈ�Â6?�4RÀ3.21B4 Î +¢ÝU+35�Ä�D6GÖ=�.2,�=�./ÂB;	,�787�;	.24&Áe1B;	.\I[5�E%;	.24©ã�Â	??ÇV,<1VÀ
À#,/. ÉxÅH5pÂVÂB,gÊ Î ,/.21ZÄ34QÆp5�=QÆ'.2=31	?�D6G�.24eÄ34RÀS.2,<4OÇ�.2GQÅ/.21BÆ'.\79.MÅ�À3.2;�+
Á@4RÂ	D6GQÅ<,/.M¿'.24RÀã.21FI�?pÅ�Æ�;�À3.21�ÁBÄ#IJ1ZÄ#IQ5�Å�Å/.21�ÉxÅH5pÂ6ÂB,gÊ Î ,/.21	.21�+�Áe4~À3,<./Â6.21pÃ�;	.MÅ�Å<.*Â	?pÅ�Å<;	.S.21ZÇ
¾�G34�;

Ç0.21VÀ3.24\È9À�5pÂVÂUÀ�5pÂUÉxÅH5pÂVÂB,gÊ�E�5�;B,/?�4RÂB79?aÀ�ÄQÅ�5�Ä�D6G�À#,/.?Á�ÄRÂFIÈR3G�1ZÄ34QÆp?�G34�.?ÝV5KÞ!./ÂVÂ	D6G�./Â-À@.2; Î Ä34�×
;	.21VÂB;BR3; Î ;�+2Í-,/./ÂY,�Â	;Y=�.2,�ÂZÔ3,/.MÅ�ÂZÇ0.2,�Â6.�À�5�434(Ô3165�E�;B,�Â6D6G\ÈDÇ0.2434(Å/.MÀ3,gÆmÅ<,/D6G À#,/.�Ø"ãÂ.2E�;B,�Ë%,<;6¾�;C4�.MÄ�.21
ÉxÅH5pÂVÂB,gÊ Î ,/.21	.21�Æ'.2;	./ÂB;	.2;BÇ0.21VÀ3.24eÂ6?pÅ�Å�È�?�G34�.wÀ3.24eØc,<4�ÐRÄRÂVÂ�À3.21 Î Ç0.2,<;	.24tØc=�.24�.�5�Ä#IrÀ�5pÂ�Øc1ZÆ'.2=�×
43,�Â Î Ä�=�.�5�D6G�;	.24L+�ÍU.21·¶·?�1ZÆ!5�4QÆC,�Â	;�Å/.2,/D6G�;sË'.21VÂ	D6G�,<./À3.24\È�ÛB.Ê4�5�D6GRÀ3.27&È%?�=|À�5pÂ0À-.2; Î Ë!.21ZÇ0.24RÀ3.2;
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Merkmalsextraktion

FeatureExtractor

«exception»
Klassifizierung fehlgeschlagen

Beginn der Evidenzsammlung

BayesNet

Merkmalsvektor erstellen

Klassifizierung

Ergebnis in DBN speichern

Ergebnis in Wörtebuch speichern

BayesNet

Ende der EvidenzsammlungErgebnisse aus DBN auslesen

BayesNet

Instance

RuntimeClassifier

ProcessingPipeline

Áe=3=3,�Å�À�Ä34QÆ|Ã#+<M�|RÚRÁ@E�;B,�Ë%,<;6¾�;VÂVÀ#,H5�Æ�165�787dIJR31rÀ#,/.VÇQÄ34�E�;B,/?�4�.24Åé�¸3æ#ä�Í�î&îa`\ëmë&ë!bxÀ3.21oÉxÅH5pÂVÂ	.Vé�¸3æcW
ä�ÍYî&î%Ë`Ó&5!é�Ë-6#Í�å#Ë}Ó#Í

ÇV,<1VÀ�?aÀ3.21043,/D6G�;�+�ÄøÂB;�À#,/. Î Ç0.2,<;	.UØc=�.24�.U5�E%;B,�Ë�,/.21B;KÈ�Â	? ÇV,<1VÀ Î Ä�.21VÂB;sÀ#,/.�ØrË%,�À3.24 Î Â65�787;Å�Ä34RÆ�IÈR31
À�5pÂCÀ-.2; Î ,<43,<;B,H5�Å<,�Â	,/.21B;�+2ÍQ5�4�5�D6G�ÇV,<1VÀKIÈR31[ÛB./À3.24(ÉxÅH5pÂVÂB,gÊ Î ,/.21	.21?Æ'.MÔ31BR#IJ;KÈ�?�= 5�Å�Å/.Å=�.24RÓ�;B,�Æ�;	.24
Òô.21BE%7Å5�Å/.e.fÑ#;B165�G3,/.21B;�Ç0.21VÀ3.24�E!?�434�;	.24L+aÁ�Ä�D6GÅG3,/.21·E�5�434�À3.21vÇ�5�Å�Å�.2,<4�;B1	.2;	.24\È�À�5pÂVÂ�À�Ä31	D6G|Áe1u×
;	.\I�5�E%;	.9=�./ÂB;B,<787C;	.|ÁBÅ�Æ'?�1B,<;BG379.24 Î Ä31?Òô.21BE%7Å5�Å�Â	.fÑ#;B165�E�;B,/?�4KI�.2GQÅ�Â	D6GQÅH5�Æ'.24�Ä�4RÀ�À�5�G�.21C43,/D6G�;
5�Å�Å/.�Òô.21BE%7Å5�Å/.?Ë!?�1ZÅ<,/.fÆ'.24L+�Ã%?pÅ�Å<;	.;À#,/./ÂxÀ3.21QÇ�5�Å�ÅrÂ	.2,<4\ÈJÂ6?�ÇV,<1VÀX4aÄ31�À3.21U=�.2;B1	.fã�.24RÀ3.;ÉxÅH5pÂ6ÂB,gÊQ×
Î ,/.21	.21UR3=�.21VÂZÔ31ZÄ34RÆ'.\4�Ä34RÀX43,/D6G�; À#,/.�E'?�7;ÔQÅ/.2;B;	.>¶·.2165�1B=�.2,<;ZÄ34QÆ�+�Ã%?�I�.21B4Ô5�=�.21Õ5�Å�Å/.�ÒX.21BE�7Å5�Å/.
Ë'?�1BG�5�4RÀ3.24tÂB,<4RÀqÈQÇV,<1VÀO.2,<4*ÒX.21BE�7Å5�Å�ÂVË'.2E%;	?�1Ê,<4OÇ�?�1B7�À3.21�äe,�Å�IyÂBE�ÅH5pÂVÂ	.>�`ÓIî�É�¶�Ó�ä�ÍYî�ùiËaÆmÅ[+RÁ@=�×
Â	D6G343,<;B;xÃ#+ ´ + ³ úÊ.21VÂB;	.MÅ�Å<;�Ä34RÀeÀ�Ä31	D6GtÁ�Ä#IÈ1ZÄ#IrË!?�4X(�åm¶Yîmî�Ë}Ò&¹½5�4eÀ3.24tÉxÅH5pÂVÂB,gÊ Î ,/.21	.21-R3=�.21ZÆ'.2=�.24L+
Ç�5�Å�Å�ÂbÀ#,/.xÉxÅH5pÂVÂ	,ÿÊ Î ,/.21ZÄ34RÆ9.21FIJ?pÅ�Æ�1	.2,/D6G�ÇP5�1KÈ�ÇV,<1VÀ�À#,/.xØc1ZÆ'.2=343,�ÂBE�ÅH5pÂVÂ	.U,<4�À3.24&À3.27 ÉxÅH5pÂVÂB,gÊ Î ,/.f×
1	.21 Î ÄQÆ'.�?�1VÀ#4�.2;	.244ÉU4�?�;	.24�À3./Â2ÝV5KÞ'./Â6Â	D6G�.24�À@.2; Î ./ÂW.2,<4QÆ'.2;B165�Æ'.24�+�À-5�D6G�À3.27FÁ@=�5�1B=�.2,<;	.2485�Å�Å/.21
ÉxÅH5pÂVÂB,gÊ Î ,/.21	.21�ÇV,<1VÀ�À#,/.�ØrË�,�À3.24 Î Â�5�787;Å�Ä34QÆ�=�.�.24RÀ3.2;sÄ34RÀ�À#,/.@Ät4#I�.21	.24 Î È�ÀÂ+ GL+aÝP.21	.�D6G34aÄ34QÆ�À3.21
=�./À#,<4QÆ�;	.24�ÏK5�G�1VÂ	D6G�.2,<4QÅ<,/D6G3E'.2,<;	.24\ÈQÀ�Ä31	D6GQÆ'.\IJR3G31B;�+�ÍQ5�4�5�D6Gp7CRRÂ6Â	.24|À#,/.UØc1ZÆ'.2=343,�ÂVÂ	.-4�?�D6G½5�ÄRÂ
À3.27 ÝV5KÞ!./ÂVÂ	D6G�.24>À-.2; Î 5�ÄRÂVÆ'.MÅ/./Â	.24�Ä34RÀ�,�4;À�5pÂ2Å/?�E�5�Å/.bâ�.2,/D6G�.24#I�?pÅ�Æ'.24aÇsÓ�1	;	.21B=QÄ�D6G9íIî�Í�¸#"�Ì�æ'Ñ%Í!å
E'?pÔ3,/.21B;�Ç0.21VÀ3.24L+2Í@,/./Â	./ÂYE�5�434�Ë!?�4�À3.21?Áe4aÇ0.24RÀ�Ä34QÆ Î Ä .2,<4�.27A=�.MÅ<,/.2=3,�Æ'.24~â�.2,<;ZÔQÄ343E%;CR3=�.21
À#,/.0ÇRÄ343E%;B,/?�48ì%Í�É�_3ÍYî}í3å�É�î@5�=QÆ'.\IÈ165�Æ�;rÇ0.21VÀ3.24L+päx¾�Ä�ÊRÆxÆ'./Â	D6G3,/.2G�;rÀ#,/./Â"Ä34378,<;B;	.MÅ<=�5�1c4�5�D6G;À3.27
ÁBÄ#IJ1ZÄ#I2Ë!?�4Sé&¸#æ#ä�ÍYîmîL`(ë&ë&ëdb3+
Ä,Â	;�À#,/. Î Ç0.2,<;	.UØc=�.24�.UÀ3.�5�E%;B,�Ë�,/.21B;KÈ�Â	? Å�¾�Ä#IJ;sÀ3.21v¶·?�1ZÆ!5�4QÆ�.2;,ÇP5pÂP5�4RÀ3.21VÂP5�=L+Y´'./À3.27¬ÉxÅH5pÂVÂB,g×

Ê Î ,/.21	.21e,�ÂB; Î ÄRÂ6¾�; Î Å<,/D6GO4�?�D6Gô.2,<4eÌc1	?�ÊRÅ�Ô#I�5pÀ Î ÄQÆ'.�?�1VÀ#4�.2;KÈ�À3.21-5�4QÆ�,<=3;KÈRÇ0.MÅ/D6G�.�ÃaÔ31	.�D6G�.21	.2,�Æ'.�4�×
Â	D6G�5}IÈ;C.21Y=�./Â	;B,<787C;�+zÍ-,/./ÂYE�5�434 Î +¢ÝU+DÀ�5pÂ>ÃaÔ31	.�D6G�.2165�Å<;	.�1�Â	.2,<4L+DØc,<4(ÉxÅH5pÂVÂ	,gÊ Î ,/.21	.21�ÇV,<1VÀK4aÄ31
À�5�434K5�ÄRÂVÆ'.\IÈR3G31B;KÈqÇ0.2434�À3,<.4À�Ä31	D6G�,<G34Ô=�./ÂB;B,<787C;	.4Øc,�Æ'.24RÂ	D6G�5}IJ;Õ4�?�D6GÔ43,/D6G�;Q,<434�.21BG�5�Å<=�À3./Â
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ÅH5�Ä#IJ.24RÀ3.24(Á�Ä#IJ1ZÄ#IvÂ Ë!?�4K.2,<4�.27 5�4RÀ3.21	.24(ÉxÅH5pÂVÂB,gÊ Î ,/.21	.21�=�./ÂB;B,<787C;�ÇbÄ31VÀ3.�+DáL,/.MÆ�;�À3,<.�Øc,�Æ'.24�×
Â	D6G�5}IJ;0=�.21	.2,<;VÂsË!?�1KÈ�Â	?�ÇV,<1VÀ�À3.21
ÉxÅH5pÂVÂ	,gÊ Î ,<.21	.21VR3=�.21VÂZÔ31ZÄ34QÆ'.24L+QÍ-,/.UØ�1ZÆ'.2=343,�ÂVÂ	.UÇ0.21VÀ3.24�À�5�434
?�G34�. É@?�4aË!.\1	;B,/.\1VÄ34QÆ�À#,<1	.2E�;Ê,<4&À�5pÂ[Å/?�E�5�Å/.ÕÇ�.MÅ�ÀÖE!?pÔ3,/.21B;KÈQÇP5pÂe5�Ä�D6G Î Ä31eÇ�?pÅ�Æ'.QG�5�;KÈRÀ�5pÂVÂ[ÂB,/D6G
À�5pÂ[Ìc5�1VÂ	.24*À3.21BØc1ZÆ'.2=343,�ÂVÂ	.Õ78,<;[Ä34RÀS?�G34�. Î Ç0.2,<;	. Øc=�.24�. Ä34�;	.21VÂ6D6G�.2,�À�.\4ôE�5�434L+
Ï�,<1VÀX4�Ä34�4�5�D6G�Á@=RÂ	D6GQÅ�ÄRÂVÂ�À3.21Õ¶�.2165�1B=�.2,<;ZÄ34QÆO,<4�À3.21 Ìc,�Ô�.MÅ<,<4�.9.2,<4�.4À3.21Õé�¸3æ#ä�ÍYî&îa`\ëmë&ëdb�×

ÇRÄ343E�;B,/?�4�.24K.21B4�.MÄ3;Q78,<;Õ.2,<4�.21Q4�.MÄ�.24 ï ÄQ¿'.21ZÄ34QÆO5�Ä#IvÆ'.21ZÄ#IJ.24\È\Â	?|ÇV,<1VÀ�À#,/./Â	.85�Å�Â Î ÄRÂ6¾�; Î Å<,/D6G�.
â�.2,<;VÂ	D6G�.2,<=�.v,<4�À�5pÂzÀQÞ�4�5�78,�Â	D6G�.sÝP5KÞ!./ÂVÂ	D6G�.·À-.2; Î .2,<4QÆ'.\IJRQÆ�;�+¡ÍQ5pÀ�Ä31	D6GCE�Ó�434�.24?À#,/.�Øc1ZÆ'.2=343,�ÂVÂ	.
À3.21&Ë'?�165�4RÆ'.fÆ!5�4RÆ'.\4�.24FÉxÅH5pÂVÂB,gÊ Î ,/.21ZÄ34QÆ'.24 ,<4àÀ#,/.�4�.MÄRÂB;	.24¯Ý0.21	.�D6G34aÄ�4QÆ'.24�78,<;O.2,<4�=�. Î ?pÆ'.24
Ç0.21VÀ3.24L+�Ä,ÂB;wÀ#,/./ÂY43,/D6G�;wÆ'.MÇVR34RÂ	D6G�;KÈzÂ	?½E�5�434�À#,/.�Á@4aÇ0.24RÀ�Ä34QÆeÀQÄ31	D6G�ÁBÄ#IJ1ZÄ#IbÀ3.21CÇRÄ343E%;B,/?�4
_#Í�î�Í�É 5�Å�Å/.eâ�.\,<;VÂ6D6G�.2,<=�.24ã,<7ÎÀ-.2; Î Â	?�ÇV,/.�À�5pÂ;Ë!?�1BG�5�4RÀ3.24�.&ÝP.24aÄ3; Î .21ZÔ31	?�ÊRÅBÅ�ÓmÂ	D6G�.24L+oÍQ5�=�.2,
G�5�4RÀ3.MÅ<;·./ÂoÂB,/D6G;Ä37 .2,<4�.P,<4ÅÇQÄ�43E�;B,/?�44Ä34RÀ;Ìn.21FIJ?�1B7Å5�4 Î .2;,ÇP5xÆmÅ/.2,/D6GaÇ0.21B;B,�Æ'.BÁ�Å<;	.21B4�5�;B,�Ë!. Î Ä37
á\ÓmÂ	D6G�.24|Ä�4RÀ�À-.MÄ�5�4QÅ/.MÆ'.24�À3.21
Ìc,�Ô�.MÅ<,<4�.�+�áL./À#,�ÆmÅ<,/D6G�À3.21
ÉxÅH5pÂVÂB,gÊ Î ,/.21	.21u×øÜP5�D6G�.UÇV,<1VÀ�43,/D6G�;04�.MÄ
.21VÂB;	.MÅ�Å<;KÈ#I[5�Å�Å�Â[À�5pÂV=�.2;B1	?�ãÂ.24�. ¢ =�ÛF.2E%;[À#,/.�Å/.2; Î ;	.ÕÄ�4RÂB;65�4 Î .2,<4�.21eé�¸3æ#ä�ÍYî&î%Ë`Ó&5!é�Ë-6#Í�å#Ë}Ó#Í>,�ÂB;�+
Ä�7�ÛF.2; Î ,�Æ'.24�Øc4�;,ÇbÄ31FIsÀ3.21-¶·.2165�1B=�.2,<;ZÄ34QÆ�Âu×`Ìc,�Ô�.MÅ<,<4�.>4�?�D6GX43,/D6G�;U.24�;BG�5�Å<;	.24�,�Â	;UÀ#,/.C¶·?�1ZË'.21u×

5�1B=�.2,<;ZÄ34QÆ*À3.21CÃaÔ3165�D6GhÀ�5�;	.2,[+DÌc1B,<7�¾�1ÕG�5�4RÀ3.MÅ<;Y./Â�Â	,/D6G�À�5�=�.2,oÄ37©À#,/.;É@?�4aË!.21B;B,/.21ZÄ34QÆS,<4�À�5pÂ
=�.24RÓ�;B,�Æ�;	.OÇ�?�1B7Å5�;8,<7�äe,<4�=QÅ<,/D6E:5�Ä#I�Áe=3;65pÂ	;FIÈ1	.�µaÄ�.24 Î ÈrÁ@=3;65pÂB;B;B,/.\I�.�Ä34RÀ~ÉÕ5�4�5�ÅH5�4 Î 5�GQÅ[+�Í-,/.
Òô.21BE%7Å5�Å�Â	.fÑ#;B165�E�;B,/?�4eÂ6.MÅ<=RÂB;ÊE�5�434 Î ÇP5�1e78,<;e=�.MÅ<,<.2=3,�Æ'.24XÇ�?�1B7Å5�;	.24�5�1B=�.2,<;	.24\ÈmÛB./À3?�D6G*Â6?pÅ�Å<;	.24
À#,/./Â	.UE'?�7;Ô�5�;B,<=�.MÅ Î Ä�À3.24½=�.2,<7£æ�165�,<43,<4QÆ4Ë'.21ZÇ0.24RÀ3.2;	.24*Á�ÄRÀ#,/?�IJ?�1B7Å5�;	.24*Â	.2,<4L+QÍQ5>5�Å�Å/.21VÀ#,<4QÆ�Â
æ�165�,<43,<4QÆ�À3.21�ÉxÅ/5pÂ6ÂB,gÊ Î ,/.21	.21xÄ34RÀtÁ�ÄRÂFIJR3G31ZÄ34QÆ�À3.21xÉxÅH5pÂVÂ	,gÊ�E�5�;B,/?�4�,<7kß-5�G379.24�À3./ÂUÆmÅ/.2,/D6G�.24
Áe4�Ç0.24RÀ�Ä34QÆ�ÂVÂ Î .24�5�1B,/?mÂÅ5�ÄRÂZÆ'.\IJR3G31B;?Ç0.21VÀ3.24\È"Â6?pÅ�Å<;	.p./ÂCE!.2,<4�Ìc1	?�=QÅ/.27�À�5�1VÂB;	.MÅ�Å/.24\ÈW,<4N=�.2,�À3.24
Çr¾�Å�Å/.24&À#,/.�ÆmÅ/.2,/D6G�.24OÇ�?�1B7Å5�;	. Î Ä�Ë!.21ZÇ0.24RÀ3.24L+QÏ 5pÂ
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À#,/./Â	.24(Ìc16¾ Î ,�Â	,/?�4RÂZË'.21ZÅ�ÄRÂ	;KÈ2Â	?�I�.21B4(À#,/.�ØrË�5�Å�Ä3,/.21ZÄ34QÆ�,<7879.21�4�?�D6G .2,<4�.p5�E Î .MÔ3;65�=QÅ/. ½ ./Â�5�7C;u×
Æ'.24�5�Ä3,�Æ�E'.2,<;Õ.21ZÆ�,<=3;�+qØc,<4�.�=�./ÂVÂ	.21	.�ÁBÅ<;	.21B4�5�;B,�Ë!.�=3,/.2;	.2;�ÂB,/D6GÔ5�=�.21U74ÓpÆmÅ<,/D6G�.21ZÇ0.2,�Â	.95�4\È�,<4RÀ3.27
Î Ä37�æ�165�,<43,<4QÆY,<4�À3.21�Ø�4�;,ÇV,/D6EaÅ�Ä34QÆ�ÂVÔQÅH5�;B;FI�?�1B7Æ.2,<4�.BÀ�Ä31	D6G�À�5pÂ05�Ä#IqÀ3.21
â�,/.MÅ�ÔQÅH5�;B;FI�?�1B7�ÅH5�Ä#IJ.24�×
À3.�ÉxÅH5pÂVÂB,gÊ�E�5�;B,/?�4RÂB79?aÀ�ÄQÅc.21VÂB;	.MÅ�Å<;	.?ÒX.21BE�7Å5�Å�Â6À�5�;	.24�=�5�43E*Ë!.21ZÇ0.24RÀ3.2;UÇV,<1VÀÂ+JÍQ5 Î Äô7�ÄRÂ6Â@.2,<4�.
Ï�165�ÔQÔ�.21u×`Á�ÔQÔQÅ<,<E�5�;B,/?�4*Æ'./Â	D6G31B,/.2=�.24&Ç0.21VÀ3.24\ÈQÇP.fÅ/D6G�.Õ.2,<4�. É@?�1ZÔQÄRÂ65�4�5�Å�Þ�Â	.Y5�Ä#I"À3.21�â�,/.MÅ�ÔQÅH5�;B;u×
IJ?�1B7�À�Ä31	D6G#IÈR�G31	.24SE�5�434\Èh¾�G34QÅ<,/D6G&ÇV,/.Q,<4*Áe=hÂ	D6G343,<;B;�Ã#+ î +^Ã>=�./Â	D6G31B,/.2=�.24L+
]síZì�ìmêBÇbÄ31VÀ3.�,<7kß@5�G379.24tË!?�4�Ç�.MÅ�À�ù � µ�µ ³ ú-5�Å�ÂxÂB;65�;B,�Â	D6G�.?Ý0,<=QÅ<,/?�;BG�.2ESIJR31xÀ3.24Ô]bè��\apîMêH] Õ

Ô�?�1B;B,/.21B;�+�Í-,/.e,<4�À3.21�Æ'.24�5�434�;	.24�Á@1B=�.2,<;�Ô316¾pÂ6.\4%;B,/.21B;	.@¶·.21VÂB,/?�4|Â	?pÅ�Å<;	.�Ä31VÂZÔ31BR34QÆmÅ<,/D6GÖ4aÄ31v,<4�À#,/.
���B��×øÜ�Å<,/.24�;u×`Ý0,<=QÅ<,/?�;BG�.2E½5�Ä#I"À3.27f]bè��\apî/êH]�Õ�,<4�;	.MÆ�1B,/.21B;BÇ0.21VÀ3.24L+QÍUÄ31	D6G&À#,/.QÀ-.MÄ�?�1B,/.24�;B,/.21ZÄ34QÆ
78,<;­������G�5�;DÂ	,/D6GY.2,<4�.·.2;,ÇP5pÂDÆ'.24�.21	.MÅ�Å/.21	.0Ç�?�1	7�ÄQÅ<,/.\1VÄ34QÆUÀ3.21"â�,/.MÅ�ÔQÅH5�;B;FI�?�1B7¾.21ZÆ'.2=�.24L+¡ÍU.2434�?�D6G
E'?�434�;	.24 ½ 1	?p¿�;	.2,�Å/.�À3.21[ÌW?�1B;B,/.21ZÄ34QÆ�Â�5�1B=�.2,<;BÄ34RÀ ¢ Ô3;B,<78,/.21ZÄ34QÆ�À#,<1	.2E�;VR3=�.21B4�?�7879.24*Ç0.21VÀ3.24\È
ÇV,/. Î +¢ÝU+
À#,/.�ÁBÄRÂVÆmÅ�,/./À3.21ZÄ34RÆ~À3.21�Æ�165¡ÊhÂ6D6G�.24àÝP.24aÄ3; Î .21	?�=�.21uÐ�¾�D�G�.�+[Ìc1B,<4 Î ,�Ô3,/.MÅ�ÅwÅH5pÂVÂ	.24¦ÂB,/D6G
5�Å�Å/.�Òô.21BE%7Å5�Å/.p5�ÄRÂZÅ/./Â	.24\ÈzÀ#,/.p5�Ä�D6G 78,<;?À3.21�ÍU./ÂBE%;	?pÔ�×[¶·.21VÂB,/?�4(À3./ÂwÏK.\1	E Î .MÄQÆ�Â Î Ä .21FI[5pÂVÂ	.24
ÂB,<4RÀqÈ�5�Å�Â	?Õ,<4RÂB=�./Â	?�4RÀ3.21	. Å ífþaô��ué¶í6î��/þQîfô#_/Èdâ�övêyê`îfíMÈQçI��öió�ó�îfíMÈ��¶ôhê`îfô3ºföiê[^mê2Ä34RÀ   ìpífó4èpôRö��Möiê����øê�è��
� èpö�º/î\���[ìmêvövè�+
Ät7 ���d�R×`ÉxÅH5pÂVÂ	,ÿÊ�E�5�;B,/?�4RÂB79?aÀQÄQÅqÇV,<1VÀS]
íZì�ìmê�Æ'.2E�5�ÔhÂ	.MÅ<;bÀ�Ä31	D6G�À#,/.UÉxÅH5pÂ6Â	.yí%Ím¶�É�í&¸3Í� a��É&¸B¶#ä&W

É#æ�¸�ùvÂ�+hÁe=3=�+�Ã#+<M ³ ú\+�Øc,<4 ¢ =�ÛB.2E�;�À#,/./Â6.21�ÉxÅH5pÂVÂ6. ÇV,<1VÀô.21VÂB;	.MÅ�Å<;KÈ�Â	?�=�5�Å�À�ÃaÔ3165�D6G379.21BE�7Å5�Å/.85�ÄRÂ
.2,<4�.21�ÍQ5�;	.2,c.fÑ%;	165�G3,/.21B;xÇ0.21VÀ3.24�Â	?pÅ�Å/.24L+9ÍQ5pÂ ¢ =�ÛF.2E%;U.24�;BGh¾�Å<;UIJR31�ÛB./À3./ÂxÒX.21BE�7Å5�Åc.2,<4�.?Å/?�E�5¡×
�Æö���hns`�F�¿����x�q[u'�'�Fi}�Fi½k�zF�Fi}q[h�u�o�~6q-s`h��Õ��i�x�oLh�������{�i}�\|?,}�y~	x�x�w�u6q[��$c�"��(+����{}i�s�s�~6|emc�j~6|�|�h�����~6x[h�u\i}|��Vu�s}{��
oL{`qts}�n{�i�x[��q��4�"�L�+�'�h�c~6{�|�����w���õ}q�xB�
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+FeatureExtractor()
+~FeatureExtractor()
+ExtractFromData(in daten : byte[], in länge : int) : bool
+GetFeatureValue(in merkmal : String) : double

-pitch_min : double
-pitch_max : double
-pitch_mean : double
-jitter_ppq : double
-...

FeatureExtractor

Á@=3=3,�Å�À�Ä34QÆ|Ã#+<M ³ ÚRÙUÒeá9×`Í-,H5�Æ�165�787 À3.21BÉxÅH5pÂVÂ6.6í%Ím¶�É�í&¸#Í' a��É&¸B¶#ä`É3æ4¸

Å/.�¶·5�1B,H5�=QÅ/.�+qÍ-,/.�ÍU5�;	.24�;øÞaÔ�.24�Â	?pÅ�Å/.24�À3.21sÛB.MÇ0.2,�Å<,�Æ'.24�Òô.21BE%7Å5�Å�ÂB1	.MÔ316¾pÂ	.24�;65�;	,<?�4Ô=�./Â	;B74ÓpÆmÅ<,/D6G
5�4QÆ'.MÔ�5pÂVÂB;BÂ	.2,<4L+hâhÄ�1 Î .\,<;[Ë!.21ZÇ0.24RÀ3.24ô5�Å�Å/.�ÒX.21BE�7Å5�Å/.ÕÇ2Å<,<.M¿�E!?�787Å5 Î 5�GQÅ/.24O78,<;BÀ3?pÔQÔ�.MÅ<;	.21 ½ .f×
4�5�Ä3,�Æ�E'.2,<;?ùJÑ%æ�í&·3å!Íaú\+
Ä�7¯É@?�4RÂB;B1ZÄ3E�;	?�1�IÈR31zÀ3.24Kí#Í&¶�É�í&¸3Í� ��!É&¸B¶#ä}É#æ�¸�Ç0.21VÀ3.2485�Å�Å/.�Òô.21BE%7Å5�Å/.05�Ä#I�.2,<4�.248Ã�;65�4hÀ�5�1VÀ�×

Ç0.21B;YIJ./ÂB;ZÆ'.MÅ/.MÆ�;KÈDÇ0.MÅ/D6G�.21YIJR31²¦[43,/D6G�;�Ë'.21FIJRQÆ�=�5�1�§�ÂB;	.2G�;�+DÉÕ5�434N.2,<4�ÒX.21BE%7Å5�Å·43,/D6G�;�.21BG�5�Å<;	.24
Ç0.21VÀ3.24\È�Â	?Õ=QÅ/.2,<=3;
À#,/.BÅ/?�E�5�Å/.e¶v5�1B,H5�=QÅ/.-5�Ä#IDÀ3.27 Ã�;65�4hÀ�5�1VÀ�Ç0.21B;V.\,<4QÆ'./Â	;	.MÅ�Å<;sÄ34RÀ�À3.21sÁBÄ#IJ1ZÄ#I�.21
.21BE'.2434%;KÈJÀ�5pÂVÂUÀ�5pÂUÒX.\1	E�7Å5�ÅW43,/D6G�;UË'.21FIJRQÆ�=�5�1-,�ÂB;�+�Ä�4eÀ#,/./Â6.27 Ç�5�Å�Å2ÇVR31VÀ3.�.2,<4tÉxÅH5pÂ6ÂB,gÊ Î ,/.21	.21KÈ
À3.21BÀ#,/./Â6./ÂBÒô.21BE%7Å5�Å�5�Å�Â�æ�.2,gÅzÀ3./ÂBØ�,�4RÆ!5�=�.fË!.2E%;	?�1VÂe=�.24RÓ�;B,�Æ�;KÈ�IJR31BÀ#,/.Q=�.2;B1	.fãÂ.24RÀ3. ï ÄQ¿'.21ZÄ34QÆ
43,/D6G�;@5�ÄRÂZÆ'.\IJR3G31B;[Ç0.21VÀ3.24L+
â�Ä31
ÍUÄ31	D6G#IJR3G31ZÄ34QÆ;À3.21bÒô.21BE%7Å5�Å�Â	.fÑ%;	165�E�;B,/?�4�ÇV,<1VÀ|À#,/.UÇQÄ343E%;B,/?�4Ö ��!Ém¸�¶3ä`Émí&¸#æ�Ì%$B¶�É�¶>5�Ä#I
×

Æ'.21ZÄ#IJ.24L+2Í-,/.MÂ6.ÅÇRÄ343E%;B,/?�4 1ZÄ#IÈ;C,<4�;	.21B4 G�5�ÄQÔ3;VÂ6¾�D6GQÅ<,/D6G ße?pÄ3;B,<4�.24(À3.218]síZì�ìmê`×`Ý0,<=QÅ<,/?�;BG�.2EN5�Ä#IuÈ
Ä37FÀ#,/.sÍU5�;	.24 Î ÄC=�./ÂB;B,<7879.24L+�â�Ä�.21VÂB;2Ç0.21VÀ3.24�À#,/.�Á�ÄRÀ#,/?aÀ�5�;	.24?Ë!?�48]síZì�ìmê\Æ'.MÅ/./Â	.24?Ä34RÀY,<4�;	.21u×
Ô31	.2;B,/.21B;�+páÂ,/.MÆ'.24�Ä34QÆ�RRÅ�;	,gÆ'.bÍQ5�;	.24?Ë!?�1KÈ¡Â6?e=31B,/D6G�;rÀ#,/.0ÇRÄ343E�;B,/?�4>78,<;n.2,<4�.27dÇ�.2GQÅ/.21�5�=�ùJ./Â2ÇV,<1VÀ
íY¶�åYî'Í Î Ä31BR�D6E�Æ'.MÆ'.2=�.24�ú\+�Áe4RÂ	D6GQÅ<,/.M¿'.24RÀ&ÇV,<1VÀ&À#,/. ½ 1ZÄ34RÀ#IÈ1	.�µaÄ�.24 Î E'?�4�;ZÄ31@=�.21	.�D6G34�.2;�+hä@,/.21B=�.2,
ÇV,<1VÀ8.2,<4�.PÇ�1	.�µaÄ�.24 Î 5�4�5�Å�Þ�Â	.P78,<;oäe,�Å�I�.0.2,<4�.21oÁ�Ä3;	?�E!?�1B1	.MÅH5�;B,/?�4RÂB79.2;BG�?aÀ�.e5�ÄRÂrÝP?�.21VÂB7Å5;ùFM ��� Ã�ú
ÇV,/.QIJ?pÅ�Æ�;�À�Ä31	D6GQÆ'.\IÈR3G31	;KÚ�ÇWR31e.2,<4�. Æ�1	?p¿'.wÁ@4 Î 5�GQÅW5�4eÌrÄ343E�;	.24ô,<434�.21BG�5�Å<=tÀ3./Â-Ã�Ô3165�D6GRÂB,�Æ�4�5�Å�Â
ùvÂB;65�4RÀ�5�1VÀ#7�¾�¿�,�Æô,<7 Áe=RÂB;�5�4RÀ�Ë!?�4�ÛB.9µ�È�µ#M�Ã%.2EaÄ34RÀ3.24�úxÇV,<1VÀÔ.2,<4ÔE�Å/.2,<4�.21wÝ0.21	.2,/D6G .2,<4�.21QI�./Âu×
;	.24 ½ 1VÓp¿'.Q=�.2;B165�D6G%;	.2;KÈhÀ3.21[Ä37 À#,/.MÂ6.24*ÌrÄ343E%; Î .24�;B1B,/.21B;e,�Â	;�+QÍ-,/. ½ 1VÓp¿'. À3./ÂBÝP.21	.2,/D6GRÂÊGh¾�4QÆ�;
Ë'?�4�À3.21P78,<43,<7Å5�Å/.24 Î ÄÖ.21BE!.2434�.24RÀ3.24½Ç�1	.�µaÄ�.24 Î 5�=L+�Á�Ä#IzÀ�5pÂÊÃ�,�Æ�4�5�Å�,<4�À#,/./Â	.27 Ý0.21	.2,/D6G�ÇV,<1VÀ
À�5�434Ô.2,<4  wìpôRôRöiô�����
�ö
ô���èpëd5�4QÆ'.MÇ0.24RÀ3.2;�+\Í-,/./ÂU,�Â	;Q.2,�4�.>ÇRÄ343E%;B,/?�4\ÈqÀ#,/.;À3.24�ÆmÅ/.2,/D6G�.24�ÍU.fÊQ×
43,<;B,/?�4RÂB=�.21	.2,/D6G�ÇV,/.?À�5pÂUæ�.2,�Å�ÂB,�Æ�4�5�Ån=�./ÂB,<; Î ;UÄ34RÀ Î Ä�À3.24�ß�¾�4RÀ�.\1	4XG3,<4tÆ'.fÆ'.24�À�ÄQÅ�ÅzÆ'.2G�;�+JÝP.2,
Ò*ÄQÅ<;B,�ÔQÅ<,<E�5�;B,/?�4ô78,<;UÀ3.27 Á�ÄRÀ#,/?mÂB,�Æ�4�5�ÅDÇV,<1VÀeÀ#,/./Â	./Â-5�4eÀ3.24eß�¾�4RÀ3.21B4�5�=QÆ'./Â	D6GaÇ
¾�D6G�;UÄ34RÀS,<7
â�.24�;B1ZÄ37 G�.21ZË!?�1ZÆ'.2G�?�=�.24L+c¶·?�7�Øc1ZÆ'.2=343,�Â;ÇV,<1VÀ À�5�434~À#,/.p4�?�1B78,/.21B;	.&ÁBÄ�;	?�E'?�1B1	.MÅH5�;B,/?�4ã=�.f×
1	.�D6G34�.2;KÈ�Ä34RÀ|À3,<./Â6.�ÇV,/./À3.21ZÄ37£À�Ä31	D6G&À#,/.UÁ�Ä3;	?�E!?�1B1	.MÅH5�;B,/?�4&À3.21
äU5�4343,<4QÆp×�Ï�,<4RÀ3?�Ç
×tÇRÄ343E%;B,/?�4
À#,�Ë�,�À#,/.21B;�+rÙ@7¥À#,/.�Ì�,<;	D6G�×tÇ316.�µaÄ�.24 Î&Î Ä(Ê�4RÀ3.24\Èn7CRRÂVÂ	.24 4aÄ34 À#,/.|Å/?�E�5�Å/.24 Ò�5¡Ñ%,<7Å5eÆ'./ÂZÄ�D6G�;
Ç0.21VÀ3.24\È�ÇP?�=�.\,9À�5pÂ�Æ�1VÓp¿�;	.�Ò�5¡Ñ%,<7�Ä37�À3.21v=�./ÂB;	.BÉÕ5�4RÀ#,�À�5�;vIJR31�À#,/.eÇ�1	.�µaÄ�.24 Î 5�7 =�.2;B165�D6G�;	.f×
;	.24�ÌoÄ343E�;v,�ÂB;�+�ÍQ5 À�5pÂVÃ�,�Æ�4�5�Å�5�=�.21v43,/D6G�;P5�Å�ÂvÇRÄ343E�;B,/?�4�Ë!?�1ZÅ<,/.MÆ�;KÈaÂ	?�4RÀ3.21B4�Ë�,/.MÅ<79.2G310,<4�Ç�?�1B7
Ë'?�4½.2,<4 Î .MÅ<4�.24XÃ#5�7;ÔQÅ/./ÂKÈ#E�Ó�434�.24&À#,/./Â	.xÒ�5¡Ñ%,<7Å5C4aÄ31bÀQÄ31	D6G½Ä�4�;	.21ZÔ�?pÅH5�;B,/?�4*À3.21
Ë'?�1	G�5�4RÀ3.24�.24
ÏÔ.21B;	.>=�./Â	;B,<787C;�Ç0.21VÀ�.\4�+\Í@,/.8Ç�?�1B7©À3.21 ÉxÄ31ZË!.8.24�;VÂZÔ31B,/D6G�;wÀ3.21Õ.2,<4�.21

sin(x)/x
×tÇRÄ343E%;B,/?�4\È
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À�5�G�.21xÇV,<1VÀ�À#,/./Â	. Î Ä31�ÝP.21	.�D6G34aÄ34QÆ½=�.24aÄ3; Î ;�+\Í@,/.�æP,/.\I�.�À3.21QÄ�4�;	.21ZÔ�?pÅH5�;B,/?�4�=�./ÂB;B,<787C; À�5�=�.2,
À#,/. ½ .24�5�Ä�,gÆ�E!.2,<;4À3./Â�Øc1ZÆ'.2=343,�ÂVÂ	./Â`+"Í@,/./Â6.21�Ìc1	? Î ./ÂVÂ>=�.�5�4RÂZÔ31ZÄ�D6G�;8,<4 À3.24N79.2,�Â	;	.24ßÃ Î .24�5�1B,g×
.24�À3.24�Æ�1VÓp¿�;	.24�æ�.2,�Å�À3.21 Æ'./Â65�7C;	.24K¶·.2165�1B=�.2,<;ZÄ34QÆ�Â Î .2,<;�+zÍQ5�43E�.2,<4�.21Y,<4KÇ�.MÅ�À�ù � µ�µ ³ ÈWÃ�+ �'´ ú
Ë'?�1ZÆ'./Â	D6GRÅ/5�Æ'.24�.24 ¢ Ô3;B,<78,/.21ZÄ34QÆ�E'?�4�4�;	.�À3,<. ½ ./Â	D6GaÇV,<4RÀ#,�Æ�E!.2,<;BÛB./À3?�D6G�Ä37�D�5#+�Ç�5�E�;	?�1 � Æ'.f×
ÂB;	.2,�Æ'.21B;�Ç0.21VÀ3.24\È�Ç0?�=�.2,BÆ'.21B,<4QÆ'.*Ìc1¶¾ Î ,�Â	,/?�4RÂZË'.21ZÅ�ÄRÂ	;	.S,<4�ÉÕ5�Ä#I�Æ'.24�?�7879.24�Ç0.21VÀ3.24�7CRRÂVÂ	.24
ùiÇ0.243,�Æ'.21V5�Å�ÂPµ�È�µ�µ�µ�µ#MUÌc1	? Î .24�;ZÔQÄ343E%;	.xÁ@=aÇ0.2,/D6GaÄ34QÆaú\+%ÄøÂB;�À#,/./Âv43,/D6G�;V5�E Î .MÔ3;65�=�.MÅ�È�Â6?ÕE�5�434|À#,/.
Áe4aÇ0.24RÀ�Ä34QÆ�5�Ä�D6G 5�Ä#I[À#,/. ¢ Ô3;B,<78,/.21ZÄ34QÆtË!.21 Î ,/D6G�;	.24L+zÝP.24�D6G37Å5�1BE�ÂC,�4NÇ�.MÅ�À�ù � µ�µ ³ ÈnÃ�+ ��± ãDú
G�5�=�.24�ÛB./À3?�D6GeÆ'. Î .2,�Æ�;KÈJÀ�5pÂVÂ-5�Ä#IoÅ/.2,�ÂB;ZÄ34QÆ�ÂVÂ	D6GaÇV5�D6G�.24�ÌrÅH5�;B;FI�?�1B79.24tÇV,/.�À3.27Ï]bè��\amîMêH]�Õ�À#,/.
¶�.2165�1B=�.2,<;ZÄ34QÆ�Â Î .\,<;UÀ�Ä31	D6G&À#,/. ¢ Ô3;B,<78,/.21ZÄ34QÆ�.2;,ÇP5?Ë!?�4 ± µ85�Ä#I ´ Ã%.2E�Ä34RÀ3.24h�xÆ'./Â	.243E%;bÇ0.21VÀ3.24
E'?�434�;	.mÈ�5�Å�Â6?�Ä34�=�./À#,<4QÆ�;�À�Ä31	D6GQÆ'.\IJR3G31B;BÇ0.21VÀ3.24eÂ	?pÅ�Å<;	.�+
Í-,/. ½ 1ZÄ34RÀ%IJ1	.�µ�Ä�.24 Î E!?�4�;ZÄ31bÇV,<1VÀ Î Ä31bÝP.21	.�D6G34aÄ34QÆÅ5�Å�Å/.21 ½ 1ZÄ34RÀ%IÈ1	.�µaÄ�.24 Î ×`Òô.21BE%7Å5�Å/.U=�.24RÓ�×

;B,�Æ�;KÈRÂ6?�ÇV,/. Î Ä37�Ø�1VÂB;	.MÅ�Å/.24eÀ3./Âeé#æ#Ë`Ó�É�é&¸#æ3ä�ÍYîmî�× ¢ =�ÛB.2E�;VÂ`+QÍ-,/./Â	./Â ¢ =�ÛF.2E%;e.24�;BGh¾�Å<;@.2,<4�.wße.2,<G�.
Ë'?�4eÌrÄ343E�;6.\4�5�Ä#IoÀ3.21xâ�.2,<;65�D6GRÂ	.mÈ�À#,/.QIÈR31-5�EaÄRÂB;	,�Â6D6G�.�Ï�,/./À3.21BG�?pÅ�Ä34QÆ�ÂB,<4�;	.21VË�5�Å�Å/.?ÂB;	.2G�.24\ÈhÄ34RÀ
ÇV,<1VÀ�R3=�.21Ö.\,<4�.24¦ÌW.21B,/?aÀ3.24�.21BE!.2434aÄ34RÆ�Â65�Å�Æ'?�1	,<;BG37?ÄRÂÖ,<4}À3.21ÖÀx¾�G�.*Ë!?�4ÁÃ�;	.MÅ�Å/.24�78,<;|Æ�1	?p¿'.21
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ÉxÅ/5pÂ6ÂB,gÊ Î ,/.21	.21u×`ÉxÅH5pÂVÂ	.24Å5�Ä3;	?�7Å5�;B,�Â	D6G;Ë!?�4òá3.21;ó`¬�ôn¬Xõ�öÑ÷d��¬I®�ø
ù4õLú�ø�û�ön°u�ýü'.\4�.\1	,<.21B;SþP.\1�á3.24Ðÿ34háÐá�5�4�5�D6Gô43,/D6G�;-7Å5�4�ÿ�.�����=�.�5�1B=�.2,<;	.2;Sþ0.21Zá3.24L+JÙ@7�ü'.2E'.2G31B;
ü�,<=3;0.��0.2,<4�.24p.24�;��	D6G�.2,=á3.24há3.24Ö¶�?�1	;	.2,�����þ0.2434�IÈR31DÛB.xá�.\4�É	�H5
���B,gÊ Î ,/.21	.21P.2,<4�.-.2,Äü'.24�.UÉ	�/5
���	.@.21u×
Î .xÿcü�;ÈþV,<1ZáqÚ�Ø��
�H5
���	.24��B,/D6G�E��H5
���	,gÊ Î ,/.21	.21u×��ZÔ�. Î ,gÊ��	D6G�. ¢ Ô3;B,<78,/.21�ÿ34cü'.24�Ë!?�1Èá3.21sÉ@?�7;Ô3,��<,/.21�ÿ34hü
á�ÿ31	D6G#IÈR3G31	.24L+RÝP.2,��ZÔ3,/.�����þ0.2,��	.U7�ÿ����vIJR31V.2,<4�ÍQ5�;	.24#IJ.��=áÖ43,/D6G�;�ü'.2;B1	.2434�;4á#,/. ¢ =�.21�ü�1	.24 Î .Q,<4½.2,g×
4�.21�¶·5�1B,H5�=��/.24ìü'.��ZÔ�.2,/D6G�.21B;Èÿ34há Î ÿ31�á�5�ÿ#I Î .2,<;05�ÿ���ü'.xþ0.21B;	.2;�þ0.21Zá3.24����	?�4há3.21B4êá#,/. ¢ =�.21�ü�1	.24 Î .
þV,<1ZáÔ5�4�ÛF.�á3.21CÃ�;	.����/.>,<7 ¡ ÿ�.����/D�?�á3.�5�����â�5�G���.2,<4cü'.��	.2; Î ;�+LÄ�4�á#,/.��	.27 ÿ34há ã�G34��<,/D6G�.24KÇ/ã����/.24
E�Ó�434�.24:5����	?X5����Äü'.279.2,<4�.|É@?�4��	;B1�ÿ3E�;	.äá�ÿ31	D6G��ZÔ�. Î ,gÊ��	D6G�.21	.24
ÿ34há
á�5�78,<;CGåã�ÿ�Êhü��6D6G34�.����/.21	.24
Ü0?�á3.Õ.21��	.2; Î ;Úþ0.21Zá3.24L+

¢ =�þ0?�G��e.��8E'.2,<4�.Ö79?�á3.����H5�=3GXã�4cü',Äü'.24�É	�H5
���	.24}ü�,<=3;��c.fÑ#,��B;B,/.21B;ñá3.2434�?�D6Gß.2,<4�.S5����Äü'.279.2,<4�.
ÝP5
�	,��BE��H5
���	.½IÈR31Ö5����/.eÉ	�H5
���B,gÊ Î ,/.21	.21�+VÃ�,/.ô;B1�ã�ü�;äá�.\4 ÀU5�79.\4�_!í�Ó!É�Ë�Ì�Í'(�åm¶Yîmî�Ë�Ò�Ë�Í�¸��;ÿ37 á#,/.
Î þ0.�D6E�=�.�á#,<4cü�;	.�Ùe4�;	.21��6D6G�.2,=á�ÿ34cü Ë'?�4ðá3.24¦É	�H5
���B,gÊ Î ,/.21	.21B4 á3.21�Øc4�;ºþV,/D6E��Äÿ34cü��ZÔ��H5�;B;FI�?�1B7 Î ÿ
Ë'.21Zá3.xÿ3;��<,/D6G�.24L+�Í@,/.��6.Ê=�.��B,<; Î .24�,<7 âU.xü'.24��65�; Î�Î ÿäá3.24�.24äá3.��sÉ	�H5
���B,gÊ�E�5�;B,/?�4��B79?�á�ÿ����04Xã�7��<,/D6G
4�?�D6G á#,/.eÒeÓRü �<,/D6G3E!.2,<;��Èá�ÿ31	D6G}æ�165�,<43,<4cü
á#,/.S,<4�;	.21B4�.eÍQ5�;	.24��B;B1�ÿ3E%;�ÿ31 Î ÿ�.21��B;	.����/.24�?�á3.21 Î ÿ
.21�þ0.2,<;	.21B4���þ0?�G3,<4cü'.xü'.24Ô.2,<4ë_�í!Ó�É�Ë�Ì�Í'(%å&¶�î&î�Ë�Ò�Ë�Í4¸ÖE!.2,<4tæ�165�,<43,<4cürÿ34�;	.21��B;BR3; Î ;¤ÿ34há��/.xá3,"ü �<,/D6G
á3.21�É	�H5
���B,gÊ Î ,/.21�ÿ34cüiá#,/.24�;�+�Í-,/.*É	�H5
���	.S,��B;Å,<4"!@=3=L+
##+<M ± á�5�1�ü'.��B;	.����<;�+sÍ-,/.OÀ-?�;ºþ0.24há#,Äü�E!.2,<;
á#,/.��	.21rÝV5
�B,��BE��H5
���	.0.21�ü�,<=3;$�	,/D6Gòá�5�165�ÿ��%�Rá�5
���/á�5
�"É	�H5
���B,gÊ�E�5�;B,/?�4��	79?�ácÿ��há#,/.
É	�H5
���	,ÿÊ Î ,/.21	.21�4�ÿ31
R3=�.21n.2,<4�.Èü'.279.2,<4��65�79.ÊÃ%D6G343,<;B;��B;	.����/.P=�.�á#,/.24�.24>E�5�434L+�ÇWR31Ñá#,/.��6.24>Ç�5����&�	D6G�.2,<4�;�á#,/.v¶·.21	.21B=cÿ34cü
,<4¦ÕsÖUÖ á#,/.�ü'.�.2,Äü�4�.2;	.�á\Ó �Zÿ34cü Î ÿ'�	.2,<4\ÚJÍ-,/.?É	�H5
���	.C,��B;Q5�=��B;B165�E%;���á�5�.��@E!.2,<4�.T¦�Ã�;65�4há�5�1Zám§�×
Ät7;Ô��/.279.24�;B,/.21�ÿ34hü>.2,<4�.21sÉ	�H5
���B,gÊ Î ,/.21�ÿ34cü ü�,<=3;���áÂ+ GL+KÛF.�á3.21sÉ	�/5
���B,gÊ Î ,/.21	.21v7�ÿ����Èá#,/.��	.�Òô.2;BG�?�á3.
=�.��	D6G31	.2,<=�.24L+

!(���/.
É	�H5
���B,gÊ Î ,/.21	.21rË!.21FIÈRcü'.24>R3=�.21c.2,<4�.bße.2,<G�.sË'?�48Ç�.��=á3.21B4L+ !@4>.21��B;	.21·Ã�;	.����/. Î ÿ�4�.2434�.248,��B;
á#,/.U�`$)�Rþ0.��/D6G�.V=�.2,<7�Ø�4�;ºþéÿ31FI�I�.��B;�ü'.��/.xü�;/þÊ,�1�áòÿ34háñá3.244É	�H5
���B,gÊ Î ,/.21	.21·,<434�.21BG�5��<=ìá3.��oÒX?�á�ÿ����
.2,<4há3.xÿ3;B,Äü8E!.2434 Î .2,/D6G34�.2;�+B{@=�.21*�B,/.àþV,<1Zá8á�5
�
Ø�1�ü'.2=343,��Úá3.��
É	�H5
���B,gÊ Î ,/.21	.21��Úá3.27xÛF.243,Äü'.24&ÉU4�?�×
;	.24Ö,<7¬ÝV5KÞ!.����	D6G�.24½À@.2; ÎxÎ ÿcü'.�?�1Zá#4�.2;��cþ0.��/D6G�.21éá#,/.Sü �/.2,/D6G�.QÄøÍT=�.��B,<; Î ;�+QÍ@,/.��6.-.24�;BGXã��<;V,<48á3.21
ße.xü'.���E'.2,<4�.24�äe,<4�þ0.2,��V5�ÿ#IÑá3.24 Î ÿcü�1�ÿ34há3.+�<,/.xü'.24há3.24,!-�"ü'?�1	,�;	G37�ÿ����&�	?�á�5
���	á#,/.��	.2104�5�D6G�;B1�ã�üp×
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+RuntimeClassifier()
+~RuntimeClassifier()
+ClassifyInstance(in merkmalsvektor : Instance) : int
+GetProfilePath() : String
+GetClassName() : String
+GetFeatureName(in merkmalsindex : int) : String
+GetLabelForClass(in klassenindex : int) : String
+GetFeatures() : String[]
+FromString(in daten : String)
+ToString() : String

+id : String
#profile_path : String
#class_name : String
#num_features : int
#features : String[]
#num_classes : int
#class_labels : String[]
#gd_mean : double[]
#gd_stddev : double[]

RuntimeClassifier

+id : String = KwKm_Ew_Em_SwSm
#profile_path : String = user::KwKm-Ew-Em-SwSm
#num_features : int = 5
#features : String[] = {jitt_ppq, shim_apq3, harm_mean, pitch_quant, pitch_mean}
#num_classes : int = 2
#class_labels : String[] = {KwKm, Ew, Em, SwSm}

sbc_MultiGauss_KwKm_Ew_Em_SwSm

+id : String = Ew_Em
#profile_path : String = user::Ew-Em
#num_features : int = 5
#features : String[] = {shim_apq3, harm_mean, harm_stddev, pitch_quant, pitch_mean}
#num_classes : int = 2
#class_labels : String[] = {Ew, Em}

sbc_WeightedUniGauss_Ew_Em

!e=3=�,��=á�ÿ�4cü.##+<M ± ÚRÙUÒtá9×`Í-,H5�ü�165�787 á3.21|É	�H5
���6.í_!í�Ó!É�Ë�Ì�Í!(�åm¶Yîmî�Ë}Ò�Ë�Í�¸��	?-þV,/. Î þ0.2,/.21rá�5KË!?�4
5�=cü'.��/.2,<;	.2;	.21UÉ	�H5
���	.24
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�<,/D6G ü'.oã�4há3.21B;4þ0.21Zá3.24SE�5�434���?�G34�.Bá�5
���/�	,/D6G8þ0.2,<;	.21	.0!4ÿ���þV,<1BE�ÿ34cü'.24X5�ÿ#I/á#,/.�É@?�4�ÊhüLÿ31�5�;B,/?�4
á3.21 Î þP.\,<;	.24eØc=�.24�. á3.��BÒô?�á�ÿ����e.21�ü'.2=�.24L+
ÍQ5�4�.2=�.24�G�5�;wÛF.�á3.21|É	�H5
���B,gÊ Î ,/.21	.21Ö.2,<4�.24}Ìc1	?�Ê��gÔ3I�5Rá ù16&¸3æ�Ò�Ë�å�Í!"R6B¶�Émé�úòÿ34há�.2,<4�.eÉ	�H5
���	.

ù�ä�åm¶Yî&î'"�ÓB¶}Ì�Í�ú\+JÍU.21xÌc1	?�Ê���Ô#I[5RáfþV,<1ZáX4�ÿ31�á�5�434�Ë'.21�þ0.24há3.2;��Hþ0.2434�á�5
�xÒX?�á�ÿ��c?�G34�.�ÝV5KÞ'.��u×
�	D6G�.��UÀ-.2; Î E!?�4�ÊhüLÿ31B,/.21B;�þV,<1Zá1��ÿ37 á�5
��Øc1�ü'.2=343,��Bá3.21�É	�H5
���B,gÊ Î ,/.21	.21�ÿ34378,<;B;	.��<=�5�1Y.2,<4�.21�ÝP.f×
4�ÿ3; Î .21	.2,Äü'.24��	D6G�5}IJ; Î ÿ�?�1Zá#4�.24 Î ÿ8E�Ó�434�.24L+mÍU.21rÉ	�H5
���6.2434�5�79.�þV,<1Zá95����oØc1��65�; Î IÈR31/á#,/.P,<4�ÕsÖxÖ
43,/D6G�;oË!?�1BG�5�4há3.24�.[ß@.fÐ�.2E�;B,/?�4ñü'.��ZÔ�.2,/D6G�.21B;�+aØc12�	.2; Î ;2�B,/D6GÅ5�ÿ���á3.273!e4�þ0.24há�ÿ34hü��B4�5�79.24tùiË&ü �[+
!e=��6D6G343,<;B;4##+ � + � ú5�Ñá3.276!-�Äü'?�1B,<;BG37�ÿ�� ÿ34há
á3.21�ÄøÍ Î ÿ��65�7879.24L+;âU.24�ÿ3; Î ; þV,<1Zá
á#,/.��	.21�ÏK.21B;
79?�79.24�;65�47�/.�á#,Äü �<,/D6G Î ÿüÍU.2=cÿcüLü�,<4cüp×øâåþ0.�D6E!.24��4áÂ+ GL+éÿ37 á#,/.�Ìc1	?�;	?�E!?
���=á�5�;	.2,C,<4#IJ?�1B7Å5�;B,�Ë!.21
Î ÿiü'.��B;65��<;	.24L+cÇWR31>=�.2,=á3.|ÏK.21B;	.Ö.fÑ#,��	;B,/.21B;>4�?�D6G:.2,<4�.8�	?Ðü'.24�5�434�;	.ÐâU.2;u×�!ÊD�D�.����	?�1u×`ÒX.2;BG�?�á3.
ùJì%Í�É�é�¸3æ�Ò�Ë�å�Í�éY¶�É&é ÿ34há�ì%Í�É%(%å&¶�î&î}àB¶}Ì�Í�ú5��á3.21	.24Ô.2,<4 Î ,Äü'.�!àÿ#I1ü!5�=�.>.��U,��B;��Há#,/.��	.>Ç�.��=á3.21U4�5�D6G
5�ÿcç'.24SG3,<49�	D6G31	.2,<=cü'.��	D6G�R3; Î ;@=�.21	.2,<; Î ÿ��B;	.����/.24L+
âåþ0.2, Î .24�;B165��/.:!P;B;	1B,<=cÿ3;	.U.2,<4�.��2ÛF.�á3.24�É	�H5
���B,gÊ Î ,/.21	.21��/�B,<4hárá#,/.UË'?�4Ö,<G37 =�.24RÓ�;B,Äü�;	.24&ÒX.21BE�×

7Å5��/.Bÿ34háíá#,/.C5�ÿ���ü'.xü'.2=�.24�.24tÉ	�H5
���	.24(ùÈ,<7 Ã�,<434�. á3.21�É	�H5
���B,gÊ�E�5�;B,/?�4�ú\+�Ý0.2,=á3.Bþ0.21Zá3.24ô,<4�;	.21B4
5����Ê¶�.2E%;	?�1Ê=�.2G�5�4há3.��<;àÿ34háS4�ÿ314á�ÿ31	D6GôÄ�4há#, Î .��Ê1	.\I�.21	.24 Î ,/.21B;��Xá�5�á#,/.��(�	.2G31BË�,/.���.gñ Î ,/.24�;	.21@,��B;
5���� Î +¢ÝU+�R�=�.\1 ÝP. Î .2,/D6G34�.21�+LÄtG31	.�ÛB.xþ0.2,��<,Äü'.�!e4 Î 5�G��c,��B;U,�4�Ó!í�Ì�"�Ò#Í&¶�É!í&¸3ÍYîìÿ34háXÓ�í�Ì�"3ä�åm¶Yîmî�ÍYî
ü'.��ZÔ�.2,/D6G�.21B;Kån,<4iá3.21;ße.xü'.���þV,<1ZáeÛF.�á3?�D6G ,<7Î5�ÿ3;	?�7Å5�;B,��	D6Gã.21 Î .xÿcü�;	.24�Ü0?�á3.rá3.218.2,Äü'.24�;��<,/D6G�.
ÏÔ.21B;-5�4��	;	.����/. á3.21@¶·5�1B,H5�=��/.24X.2,<4cü'.��6.2; Î ;�+�Ä�434�.21BG�5��<=ëá3.21@Ä�4��B;65�4 Î .2,<4�.���ÒX?�á�ÿ����e7CR����6.24Ðá#,/.
Ät4há#, Î .���E!?�4��B,��B;	.24�;;�	.2,<4��oþP5
��á�ÿ31	D6G á3.24�Øc1 Î .xÿcüLÿ34cü��ZË'?�1�ü!5�4cü	�B,/D6G�.21�ü'.��B;	.����<;�þV,<1ZáÂ+¡Ø��FþV,<1Zá[ÛF.f×
á3?�D6GÅ43,/D6G�;Èü!5�165�4�;B,/.21B;���á�5
����á#,/.eÄ�4há#, Î .�� Î þV,��	D6G�.24 Î þP.\,åü'.2;B1	.2434�;0.21 Î .xÿcü�;	.24ÖÄt4��B;65�4 Î .24p.2,<4�.��
Òô?�á�ÿ����-78,<;¤ü �/.2,<D6G�.\1 É@?�4�ÊhüLÿ3165�;B,/?�4�,=á3.24�;B,��6D6G'�	,�4XáÂ+�Ç�R31¤á3.24�Ç�5������Há�5
���-.2,<4�Øc,<4�;B165�üÖ43,/D6G�;
5�ÿ����	D6G��<,/.xç �<,/D6GpR3=�.21	á3.24�Ä�4há3.fÑ91	.\IJ.21	.24 Î ,/.21B;	þ0.21Zá3.24�E�5�434���þ0.21Zá3.24Ö5�ÿ�D6Gäá#,/.�ÝP. Î .2,/D6G34�ÿ�4cü'.24
á3.21UÒX.21BE%7Å5��/.�ÿ34hátÉ	�/5
���	.24ô,<4�Ç�.��=á3.21B4ëü'.��ZÔ�.2,/D6G�.21B;4ùJÒ#Í&¶�É!ím¸#ÍYîñÿ34há ä�å&¶�î&î'"!åm¶4·#Í�åYî�ú\+�Ùe7
á#,/. ÝP. Î .2,/D6G34�ÿ34cüp.2,<4�.��Ê=�.��B;B,<787C;	.24tÒô.21BE%7Å5������3=�5
�B,/.21	.24háô5�ÿ#I;á3.27 Ä�4há3.fÑ<� Î ÿS=�.��B;	,�7879.24��
E�5�434fá#,/.�ÒX.2;BG�?�á3.�ì%Í�Émí#Í&¶�É!í&¸3Í�àB¶}Ì�Í4Ë!.21�þ0.24há3.2;Sþ0.21Zá3.24\å�IJR31UÉ	�H5
���	.24Ðü'.��6D6G3,/.2G�;¤á#,/.��U5�4�5¡×
�/?Rüìá�ÿ31	D6GOì#Í�É���¶4·3Í!å�í%æ4¸#(�åm¶Yîmî%+�Ø�,<49!àÿ#IÈ1�ÿ#I"Ë'?�4Oì%Í�Émí%Ím¶�É�í&¸3ÍYî=�<,/.\I�.21B;Ê,<4S.2,<4�.27>!4ÿ3IÈ1�ÿ#I�5����<.
Òô.21BE%7Å5��/. Î ÿ31BR�D6E)��,<4há3.27b.2,<4�.bÉ@?pÔ3,/.éá3.��cÇ�.��=á3.���Ò%Ím¶�É�í&¸#Í�î@.21��B;	.����<;/þV,<1ZáÂ+mÍ-,/.
ÒX.21BE�7Å5����B=�.f×
Î .2,/D6G34�ÿ34cü'.24�á#,/.24�.24òá3.21râåÿ�?�1Zá#4�ÿ34cü Î ÿ á3.24?�B;65�;B,��6D6G�.24?ÒX.21BE�7Å5��/.24òá3.��WÇ�.�5�;�ÿ31	./Ø"Ñ#D2;B165�D2;6?�1��
ù@��+KæW5�=�.����/.A##+B#@5�ÿ#I�Ã%.2,<;	. ´4± ú�=�.2,<7FØc1��B;	.����/.24�.2,<4�.��·�}ÓIî�É�¶�Ó�ä�Íp× ¢ =�ÛF.2E%;���ùiË&ü �[+%!@=��	D6G343,<;B;C##+ ´ + ³ ú
5�ÿ��P.2,<4�.27 í#Í&¶�É�í&¸3Í� ��!Ém¸�¶#ä}É#æ�¸�× ¢ =�ÛB.2E�;�+�ÝP.2,=á3.�áÂ,��B;	.24rþ0.21Zá�.\4 á�5�1BR�=�.\1ÊG3,<4�5�ÿ�� Î ÿ31P¶·.21B=�.��u×
�	.21�ÿ34cüBá3.21oáL.��B=�5�1BE!.2,<;;á3.21oÌ�1	?�;	?�E'?
���=á�5�;	.2,hË!.21�þ0.24há3.2;�+�!4ÿcç'.21Zá3.27D�H5
���	.24E�B,/D6G�á�5Rá�ÿ31	D6G�5�ÿ�D6G
ÏÔ.21BE Î .xÿcü'.P1	.�5��<,��B,/.21	.24��aá#,/. Î ÿ31oØrË�5��Äÿ3,/.21�ÿ34cüY.2,<4�.��oÉ	�H5
���B,gÊ�E�5�;B,/?�4��B79?�á�ÿ����·?�á3.21 Î ÿ�1rÉ@?�1ZÔcÿ��u×
!e4�5���Þ&�	.xË!.21�þ0.24há3.2;Úþ0.21Zá3.24OE�Ó�434�.24L+
Í-,/.�.2,Äü'.\4%;��<,/D6G�.�É	�H5
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���B,gÊ Î ,/.21	.21Y,<4K.2,<4�.�â�.2,/D6G�.24#IJ?
�Äü'.
ÿ37�þP5�4há3.��<;�+\Í@,/.��UE�5�434�á�5�434�4�R3; Î �<,/D6GX�	.2,<4���þ0.2434�á�5
��ÒX?�á�ÿ��n,<4�.2,<4�.9Ã%.21ZË!.21u×�!�ÔQÔ��<,<E�5�;B,/?�4
,<4�;	.xü�1B,/.21B;àþ0.21Zá3.24��	?
�����hþ0.��/D6G�.�Ü
�<,/.24�;��@78,<;�É	�H5
���B,gÊ Î ,/.21	.21u×`Ù�Ô�á�5�;	.��UË!.21��	?�1�ü�;�+hÍ-,/.Õ=�.��	D6G31B,/.f×
=�.24�.24�ÒX.2;BG�?�á3.24ñþ0.21Zá3.24Å43,/D6G�;oË!?�4Å5����/.24�É	�H5
���B,gÊ Î ,/.21�ÿ34cü��ZË!.21FI�5�G�1	.24ìÿ34�;	.21��B;BR3; Î ;�+�Ï�,<1Záñá3.21
!4ÿ��	;65�ÿ��	D6G�Ë!?�4�É	�H5
���B,gÊ Î ,/.21	.21B4�Ë!?�4Ô.2,<4�.210!@4�þ0.24há�ÿ34cü ü'.xþVR34��6D6G�;����6?p7�R����	.24�,<7 ¶�?�1FI�.��=á
Ô�5
���	.24há3. ÒX?�á�.5���/.Bü'.xþ�ã�G��<;e?�á3.21Ê4�.xÿO.24�;ºþV,/D6E!.��<;4þ0.21Zá3.24L+

!(���[Øc,<4��6D6G31�ã�43E�ÿ34cü�=�.2,Fá3.21@Ã#.\1	,/5��<,��	,/.21�ÿ34cüÅ,��B; Î ÿ½=�.�5�D6G�;	.24��åá�5
���Úá#,/. É	�H5
���	.Õ.2,<4�.��BÉ	�H5
�u×
�B,gÊ Î ,/.21	.21���ã ÿ34há�á�5�78,<;�á#,/.8Ät7;Ô��/.279.24�;B,/.21�ÿ34hüíá3.��Q.2,"ü'.24%;��<,<D6G�.\4R!(�Äü'?�1B,<;BG37�ÿ��yãS=�.21	.2,<;��Q,<7
É	�H5
���B,gÊ�E�5�;B,/?�4��B79?�á�ÿ���.\4%;BG�5��<;	.24,�	.2,<4Ö7�ÿ�����+�Ý0.2,�á�.\4O5�ÿ��B;65�ÿ��	D6G%=�5�1	.24&ÍQ5�;	.24½G�5�4há3.��<;Ê.��P,<7
ÏÔ.��	.24�;��<,/D6G�.24iÿ37 á3.24(æ�.2,��	á3.��?É	�H5
���	,gÊ Î ,/.21	.21�����þ0.��/D6G�.21òá�ÿ31	D6Giá3.24(æ�165�,<43,<4cü��ZË!?�1�ü!5�4cü�.21u×
�B;	.����<;0?�á3.21P.21�þ0.2,<;	.21B;�þV,<1ZáÂ+3Ã%?�78,<;0E�Ó�434�.24rá�ÿ31	D6Grá#,/.UÃ%.21B,H5��<,��B,/.21�ÿ34hü�á3.21sÉ	�H5
���	,gÊ Î ,/.21	.210E!.2,<4�.
4�.xÿ�.24½¶·.21FI�5�G31	.24½,<4��B;65����<,/.21B;Úþ0.21Zá3.24���5�=�.21Úá#,/.xÍQ5�;	.24�=�5
�B,��*��ã
���B;*�B,/D6GS5�E%;�ÿ�5��<,��B,/.21	.24O?�á3.21e5�4
.2,<4�.24N4�.xÿ�.24 É@?�4�;	.fÑ#;85�4QÔ�5
���6.24L+2áL.2; Î ;	.21	.��>=3,/.2;	.2;��B,/D6GN=�.��	?�4há3.21���IÈR31�79?�=3,��/. âU.21�ã�;	.½5�4��
þ0.��/D6G�.oÛF.V4�5�D6G½Ã�;65�4há3?�1B;v78,<;�Ë!.21��	D6G3,/.�á3.24�.24|Í-,/.24��B;65�4�=3,/.2;	.21B4|Ë!.21B=cÿ34há3.24��	.2,<4ÅE�Ó�434�.24L+�ÍU.21
�����Q×�Ã#.\1VË'.21 á3.��:!e4�=3,/.2;	.21��QE�5�434�á�5�434Ô.2,<4�.24K5�4�á#,/.95�E�ÿ��B;B,��6D6G�.24fÿ34háY�	? Î ,/?Rü�165¡Ê��	D6G�.24
âU.f×
ü'.2=�.243G�.2,<;	.24 á3.21�Øc,<431B,/D6G�;Zÿ34cüK5�4cü'.MÔ�5
���B;	.24 É	�H5
���	,gÊ Î ,/.21	.21u×`É@?�4�;	.fÑ#;Å5�ÿ#Iàá�5
��79?�=3,��/. âQ.21�ã�;
�H5Rá3.24L+

IZI[ln��q/[1\O\�øÈk�xt~6i�s}~6qtsÊ|��F����|Jx�s}�!��i�h���q�xL�2��hji}��k`��q[hj~���h�|�h���q[{�i}�}�
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9;:=<;:�] @BA�C_^�`HN/EHD�C!AUa�U³DHO�OaGcb�dXG"A�C'KÑM�N�O��fAcI eH�$fFA�M
Ý0,��BG�.21�þéÿ31Zá3.24=g�þ0.2,�h	�H5
���B,�i�g�,/.21�ÿ34cü��	79.2;BG�?�á3.24CIJR31Fá�5
��.2,<4cü'.2=�.2;B;	.2;	.sÒX?�á�ÿ��',<7;Ô��/.279.24�;B,/.�1B;�+
jQ5�=�.2,�G�5�4há3.��<;V.��*�B,/D6Gäÿ37 á3.24Á
;îfö��4�aê`î	� � ôRö Å ìpþ�º6ºpÕ2ñ�ì�º6ºfö �
îfí5�&þ0.��/D6G�.21V,<7�ÏK.��	.24�;��<,/D6G�.24S.2,g×
4�.27�âQ5�ÿ����B,H5�4�ÒO,gÑ#;�ÿ31	.xÒô?�á3.��Â.24�;��ZÔ31B,/D6G�;���ÿ34hárá3.24£}*þañgêvö Å ìpþ!º�ºpÕ2ñ�ì�º6ºfö �sîMí5�&á3.21V.2,<4�.24ÖE��/5
�Z×
�B,��	D6G�.24�ÝV5KÞ'.����6D6G�.24Eh	�H5
���B,�i�g�,/.21	.21Èá�5�1��	;	.����<;�+�j-,/.V=�.2,=á3.24�ÒX.2;BG�?�á3.24ìþéÿ31Zá3.24p5����vÃ%D6G�5�=��/?�4�.24
IÈR31Bá#,/.©���d��ó`¬�ôn¬hõ�ö�÷���¬I®�ø ù4õaú�øHû�ö#°u� 5�4cü'.��/.xü�;�+DÝP.2,JÛB.�á3.27©Ý	ÿ3,��=á�×[¶·?�1�ü!5�4cü þ0.21Zá3.24�ÛB.
4�5�D6G�h@?�4�ihüLÿ3165�;B,/?�4 á3.21>.21��	;	.24�Øc=�.24�.S5�ÿ�� á#,/.��6.24ãÃ%D6G�5�=��/?�4�.24kh	�H5
���	.24:.21�g�.+ÿhü�;��/ã�G34��<,/D6G
á3.24Å,<4.!@=3=L+�##+<M ± á�5�1�ü'.��B;	.����<;	.24½5�=cü'.��/.2,<;	.2;	.24Qh	�H5
���	.24Úî�·�ä�"�Þ3Í3Ë)5&é!É3Í�Ñ l%Ó�Ë�ìY¶�íIî&î'"� �ê3"' �Ìòÿ34há
î�·�ä�"���í#å�É�Ë�ìY¶�íIî&î'"�ê�ê%ê�Ì�"� �ê3"' �Ì�"�V�ê�V}ÌÂ+
jU.21�
;îfö<���aê`î	� � ôhö Å ìpþ�º6ºmÕ2ñgì�º�º¶ö �sîfíUI1ÿ343E%;B,/?�43,/.21B;·I�?
�Äü'.24há3.21B7Å5�ç'.24\Ú#Ät4êá3.21sÒX.\;	G�?�á�.-(�å&¶�î&W

î�Ë�Ò�¹��`ÓIî�É�¶�Ó�ä�ÍàþV,<1ZáCIJR31JÛF.�á3.Ah	�H5
���	.P.2,<4�.	ü'.xþV,/D6G�;	.2;	.Úá�ÿ31	D6G��6D6G343,<;B;��<,/D6G�.bÏ 5�G31��	D6G�.2,<4��<,/D6G3E'.2,<;
pi
=�.21	.�D6G34�.2;�+�j-,/.+h	�H5
���6.@78,<;�á3.27 GRÓ�D6G��B;	.24

pi
þV,<1ZáÖ5����
Øc1�ü'.2=343,��*g�ÿ31BR�D6E&ü'.��<,/.�I�.21B;�+

pi
þV,<1Zá

=�.��B;B,<787C;��',<4há3.27bIJR319ÛB.�á3.���Òô.21BE%7Å5���.2,<4�.�þ�ôRöið¡ìpífövì�ê`î Å ìpþ�m:n º�����î � èpífó;ìmñ ðpîfífê`îMö
ñÿþaô%��á�ÿ31	D6G�×
ü'.\IÈR3G31B;¤ÿ34háëá�5
�xØc1�ü'.2=343,��U78,<;Q.2,<4�.27 âQ.xþV,/D6G�;

wi
7�ÿ��<;B,�Ô��<,�g�,/.21B;�þV,<1ZáÂ+)jQ5�g�ÿ�=�.\4hÓ�;B,Äü�;�á3.21

h	�H5
���B,�i�g�,/.21	.21:�/.�á#,Äü �<,/D6G á#,/.�4�5�D6GYh	�H5
���	.24fÿ34há�Òô.21BE%7Å5��/.24fü'.2;B1	.2434�;	.24(â�5�G��/.24�IJR31xÒô,<;B;	.��g×
þ0.21B;éÿ34háOÃ�;65�4há�5�1Zá�5�=�þ0.2,HD6G�ÿ34hüìá3.21[æ�165�,<43,<4cü���á�5�;	.24��cþ0?�á�ÿ31	D6GO.21V4�ÿ31/�	.2G31�þ0.243,ÄüpÃaÔ�.2,/D6G�.21
=�.24RÓ�;B,Äü�;�+�j@,/.SâU.xþV,/D6G�;	.Úþ0.21Zá3.24�=�.2,<7�ØrÑ�Ô�?�1B;�o!?�1�ü!5�4cü=o!?�4ìá3.21�Øc4�;ºþV,/D6E��Äÿ34cü��ZÔ��H5�;B;BIJ?�1B7Æ=�.f×
1	.2,<;�ü'.��B;	.����<;Sÿ34�;	.21-¶�.21�þ0.24há�ÿ34cüÖ.2,<4�.��@=�.��<,/.2=3,Äü'.24Y!(�Äü'?�1B,<;BG�7�ÿ��àþV,/.0g'+¢ÝU+åá3.27®Ø"Ñ�Ô�.�D2;65�;B,/?�4�×
ÒX5¡Ñ#,<78,�g`5�;B,/?�4�×�!-�Äü'?�1B,<;BG37 ÿ��V?�á3.21P.2,<4�.21V.2,<4#I�5�D6G�.24�Ø$o�5��Äÿ3,/.21�ÿ34cü�á3.21
æ�1�ÿ�.+pW? �	,�;	,�o!.Uß@5�;6.ÊIÈR31
á�5
�[ÒX.21BE%7Å5��[+

ï G34��<,/D6G:5�ÿ#I1ü'.2=�5�ÿ3;>,��B; á3.21�}*þ�ñÿêvö Å ìpþ�º6ºmÕ2ñgì�º�º¶ö �sîfí2+q!àÿ�D6G .21C=�.��B;B,<787C;>,<4 (%å&¶�î&î%Ë}Ò�¹��`Ó�W
î}ÉB¶�Ó�ä�Í á#,/.	h	�H5
���	.@78,<;éá3.210GRÓ�D6G��B;	.24�ÏK5�G31��	D6G�.2,<4��<,/D6G3E!.2,<;

pi
+%Ät4rá#,/.��	.27 Ç�5����<�B;	.����<;

pi
5����/.21u×

á#,<4cü��àá#,/.4ó?þ�ñgêvö
ð¡ìmí¶öyìmê`î Å ìpþ5m:n º��g��î � èmí¶ó4ìpñÿð�îfíMê`îföiñ þ�ô�� á�5�1��Xá#,/.Õ78,<;�ä@,���IJ.:o!?�4OÇ�?�1B79.�� � +<Mzã
?�G34�.Õ4�5�D6G#I�?
�Äü'.24há3.Y79.21BE%7Å5������ZÔ�.�g�,�i��	D6G�.òâQ.+þÊ,<D6G%;�ÿ34cüåã�=�.21	.�D6G34�.2;SþV,<1ZáÂ+RÏ�,/.Y5�43G�5�4háÐá3.21
Ç�?�1B79.��
g�ÿ .21BE!.2434�.24 ,��B;���þP.\1�á3.24
á�5}IJR31�á#,/.�ÒO,<;B;	.��Äþ0.21B;	. �Ñá#,/.Å,<4�o!.\1��	.�Ò�5�;B1B,gÑ á3.21?h@?%o�5�1B,g×
5�4�g�7Å5�;B1B,gÑ8ÿ34há á#,/.HjU.2;	.21B78,<4�5�4�;	. á3.21(h@?%o�5�1B,H5�4�g�7Å5�;B1B,gÑ½IÈR31@5����/.Hh	�H5
���	.24½=�.24RÓ�;B,Äü�;�+
âåÿ3E%R34#IÈ;B,Äü.�	?
���/.24S4�?�D6Gíþ0.2,<;	.21	.Õ¶·.21FI�5�G31	.24SIÈR�1����d��o'.21FIJRcü�=�5�1Úü'.27Å5�D6G�;àþ0.21Zá3.24��hþV,/.Õ=�.2,g×

�ZÔ3,/.�����þ0.2,��	.�Øc4�;��6D6G�.2,=á�ÿ34cü��B=Xã�ÿ37Å.�ÿ34há0hUR34��B;���,/D6G�.vÀ-.xÿ31	?�4�5��/.vÀ@.2;�g�.�ù@�B,/.2G�.v5�ÿ�D6G=hÕ5�Ô3,<;	.�� ´ ú\+

9;:=<;:�rsaòU³DHO�OaGcb�dXG"A�C!A�C¶P t�G1Uu^�O�~HU³D�O�O)A�M
ÝP.2,&á3.21Oh	�H5
���B,�i�g�,/.21�ÿ34cü¤þ0.21Zá3.244jQ5�;	.24��B;B1�ÿ3E%;�ÿ31	.24>=�.24RÓ�;B,Äü�;���þ0.��/D6G�.v43,/D6G�;W,<7bÃaÔ3165�D6G�ÿ37>I�5�4cü
o'?�4eÕsÖxÖX.24�;BG�5��<;	.24=�B,<4há�ÿ34háBá�5�G�.21zæ�.2,���á#,/.��	.21q!@1B=�.2,<;�þP5�1	.24L+¡âåþ0.2,��	?
�/D6G�.21Dä@,���I@���	;B1�ÿ3E�;�ÿ31	.24
�	?
���/.24SG3,/.21ÊE�ÿ31�g:o!?�1�ü'.��B;	.����<;Úþ0.21Zá3.24L+

j-,/.�.21��B;	..jQ5�;	.24��B;B1�ÿ3E%;�ÿ31�ù@��+q!@=3=L+C##+<M ´ úÕ;B1�ã�ü�; á�.\4 À-5�79.24��`Ó�î}ÉB¶�Ó�ä�Í ÿ34háæþéÿ31Zá3..o'?�4
á3.21¤ü �/.2,/D6G34�5�78,Äü'.24Xh	�H5
���	.�,<7 
�ýoõz�s×�pn5�E!.2;Y5�=cü'.��/.2,<;	.2;�+�Ã�,/.�E�5�Ô��	.��<;Q.2,<4�.24�ÒX.21BE�7Å5�����o!.2Ea×
;	?�1vIJR31�á#,/.+h	�H5
���	,ci�g2,/.21	.21�+QÒô,<;�á3.21
ÒX.2;BG�?�á3.zí�¸#æ�Ì�í� a��þV,<1Zárá3.21
ÒX.21BE�7Å5�����o'.2E%;	?�1�á�ÿ31	D6G8á#,/.
¶�.2165�1B=�.2,<;�ÿ34hü��u×�pc,�Ô�.��<,<4�. ��=�5
�B,/.21	.24háN5�ÿ#IÊ.2,<4�.27 í%Ím¶�É�í&¸3Í� a��É&¸B¶#ä}É#æ4¸�× ¢ =�ÛB.\E%;���IJR31Y.2,<4�.24 =�.f×
�B;B,<787C;	.24Rh	�H5
���B,�i�g�,/.21	.21�.21��B;	.����<;�+qjU5�g�ÿ�Ô31BR#IÈ;�á#,/.4Òô.2;BG�?�á�.�g�ÿ34Xã�D6G��	;���?�= á3.21C5�4cü'.xü'.2=�.24�.
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+Instance()
+~Instance()
+FromFEx(in klass : RuntimeClassifier, in fex : FeatureExtractor) : bool
+GetCount() : int
+value(in index : int) : double

-daten : double[]

Instance

!e=3=3,��=á�ÿ34cü�##+<M ´ ÚRÙUÒtá9×�j-,H5�ü�165�787 á3.21/h	�H5
���	.>�}ÓIî}ÉB¶�Ó�ä�Í

+Matrix(in zeilen : int, in spalten : int)
+Matrix(in daten : double[][], in zeilen : int, in spalten : int)
+Matrix(in daten : double[], in zeilen : int)
+Matrix(in original : Matrix)
+~Matrix()
+get(in i : int, in j : int) : double
+set(in i : int, in j : int, in wert : double)
+transpose() : Matrix
+operator=(in a : Matrix) : Matrix
+operator+(in a : Matrix) : Matrix
+operator-(in a : Matrix) : Matrix
+operator*(in a : double) : Matrix
+operator*(in a : Matrix) : Matrix

-daten : double[][]

Matrix

!@=3=3,��=á�ÿ34cü.##+<M î ÚhÙ�Òtá9×�j-,H5�ü�165�787 á3.21(h	�H5
���	.U�B¶�Ém¸�Ë)�

í%Ím¶�É!ím¸#Í' a��É&¸�¶3ä`É3æ4¸½5����/.Y=�.24RÓ�;B,Äü�;	.24�ÒX.21BE%7Å5��/.C.24�;BGXã��<;���,<4há3.27 á#,/.�ÒX.21BE�7Å5��/.�á3.��+h	�H5
���B,g×
i�g�,/.21	.21���78,<;�ì%Í�Émí#Í&¶�É�í&¸3ÍYîO5�ÿ���ü'.��/.��	.24
ÿ34háæá�5�434N78,<; á3.24
á�ÿ�1	D6G
á#,/.pì%Í�ÉYí%Ím¶�É�í&¸#Í�&�¶�å�í3Í�×
Òô.2;BG�?�á3.¤á3.��PÇ�.�5�;�ÿ316.MØrÑ%;B165�D2;	?�1��Ag�ÿ31BR�D6E&ü'.xü'.2=�.24�.24�ÏK.21B;	.24½5�=cü'.xü �<,/D6G�.248þ0.21Zá3.24L+�Ã�,<4há½5����/.
ÏÔ.21B;	./o!?�1BG�5�4há3.24����6?�þ0.21Zá3.24��B,/.Ê,<4�.2,<4Å,<4�;	.21B4�.��vjQ5�;	.24#IJ.��=áÅE!?pÔ3,/.21B;�+�!@4há3.21B4#I�5������
�<,/.\IJ.21B;	á#,/.
Òô.2;BG�?�á3.6íY¶�åYî�Í?g�ÿ31BR�D6Eêÿ34hárá3.21*h	�H5
���B,�i�g�,/.21	.21éþV,<1ZápR3=�.21��ZÔ31�ÿ34cü'.24�ùwo�ü �[+&!@=��	D6G343,<;B;/##+ ´ +<M�ú\+
ÝP.\,8á3.21xg�þ0.2,<;	.24yjU5�;	.24��	;B1�ÿ3E�;�ÿ31àùZ��+=!@=3=L+4##+<M î úKG�5�4há3.��<;ã.����	,<D6G ÿ37 .2,<4�.�ÒX5�;B1B,gÑ�×

Ät7;Ô��/.279.24�;B,/.21�ÿ34hü�+)jQ59.2,<43,Äü'.?h+�H5
���B,�i�g�,/.21�ÿ34cü���o!.21FI�5�G31	.24fþV,/. á3.21T}*þ�ñÿêvö Å ìpþ�º6ºpÕ2ñ�ì�º�º¶ö �
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Anwendung

ProcessingPipeline
Erstellen ("new")

Aufzeichnung einer Spracheingabe

ProcessRaw()

GetResults()

Klassifikationsergebnis

Zerstören ("delete")

Benutzeradaption
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Anwendung ProcessingPipeline1 ProcessingPipeline2

ProcessWave(Äußerung von Benutzer 1)

Klassifikation

KlassifikationSprecherwechsel - Reset()

ProcessWave(Äußerung von Benutzer 3)

Klassifikation

GetResults()

Klassifikationsergebnis (noch nichts bekannt)

GetResults()

Klassifikationsergebnis (Jm)

ProcessWave(Äußerung von Benutzer 2)
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Km 255 316 252 77 1105 23 4 5
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Sm 0 34 1 254 0 24 1694 30
Em 0 15 0 32 0 72 128 1790
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Neue Technologien
(z.B. 

Sprachenerkennung, 
Kontextklassifikation)

Verbesserte 
Technologien

(z.B. genauere 
Klassifikationsverfahre
n, mehr Altersklassen)

Weiterentwicklung des 
Klassifikations-
Frameworks, 

Portierung auf neue 
Plattformen

Feedback von 
konkreten Projekten 

aus, neue 
Anforderungen der 

Industrie

Erweiterung der 
Datenbasis

Weitere Forschung 
(z.B. Korpusanalyse, 

Literaturstudien)

Erstellung neuer 
Klassifikationsmodule

Entwurf neuer 
Anwendungen

m3i ShopAssist

Telefonie-Projekt

Externe Projekte

Integration in Anwendungen und Testumgebungen

Entwicklung von SBC
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SBC-Client-Bibliothek SBC-Server

SBC_MSGTYPE_HELLO (SampleClient, PocketPC)

hello SampleClient iam SampleServer

SBC_MSGTYPE_BINARY_PACKET (...Daten...)

Klassifizierung
SBC_MSGTYPE_REQ_UPDATE_PROFILE (user::age)

SBC_MSGTYPE_REQ_UPDATE_PROFILE (user::age)

Warten auf Zeitüberschreitung

profile user::age=young (0.85)

&>é#éBà�(V*B3BÚ�4yëBê ¸ �B²�ß�àVU�c#àDß,(.èÁä#åWß}à"ÚBßyÛyw�45("àDÝ?ÞBße¡�â�ÛbÛ[3#Ú#à"ã$Ü á�àDâ�Ú;X�t�à:U?Ý?ÞBß�ÚF��("àDß�Ú�á73#Ú�*�­%ß�å�q�ß�å
ä#é�ß�å'*BÜ�UÀìOí�î#�/u.å�â�á�â�ã�â�(:(
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Telefonieplattform

Anrufer

TTS ASR

HTTP-Protokoll
Applikationsserver

(J2EE)

SBC
JII ... Weitere

Dienste
JN

I

Wrapper-
DLL für
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Klassifikations-

modul
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+getGender() : int
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+getAgeClass() : String
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-gender : int
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