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vS�BA�mPsi��tuw �it�o �*hrj�3 t � xWtuoA�c� f ����Â'C<á6t h ��tuw �6g q�s g wiÈ�t�wÖ� j w t�npwit�� � tum hW� tun�xzt h
npw�wit h sâm �p� oWt�npwit�o�� t �8Ú>�6hWj áÇoWt h tun{wiÈ�tuÈPt � tuw g w��¨Æ g t�npwit�� Æ�tuwDx h m � t�w ~ t h ��t h lgi� t h>Ú
x h mPÈ�t�we�!��� Â g xzs�tuwDxzn{Æun{x lm�x g wi� ë lm � oWq�s g wiÈPoWoWn{q�sit h situn�x �it h �Ig q�s g wiÈ Æ g È�t�á lm�s hW� tun Ú
orxWtuwe�To j��{� tuw
wit � tuw �it h sit hr� lj �Í� � n{q�situwED*t h orq�s � lg oWoWt �pg w�È��it h ��m�xWtuw�á lmPs h tuwi� n{s h t�o
� h mPwio k[jPh xzo*m g q�s �inpÈPn{x�m � t ~ npÈPwâm�x g�h tuw ��n{x!�<n � |»t*� j wÍÌIsin ki� m h xWtuwio � orxzt��Ít�w�tunpw�È�tuort�xzÆ�x
á6t h ��tuwe�

vSw �in{tuort h Â hW� tun�x�t hW�ç�Slm h t�npq�sÖÆ g w lm�q�siorx��inpt�Âcw�| jPh �it hWg wiÈPtuw¨m�w �in{t�ÌIs�n ki� m h xztuw Ú
o � oyxztu��t np� �JhWj�3 t � xA�c� f ����Â��e��npt�Â<w�| j�h ��t hWg wiÈ�tuwT�e�inptÃoWn{q�sÖm g o:�it��3��tuoWt�xzÆ�Æ g�h
�in{È�n{xzm � t�w ~ n{È�wâm�x gih t h ÈPt � tuw g wi�R�in{t�áÇn{q�sçxWnpÈ�oyxzt�w � Æ�á�� � t � m�wiwDxztuoyxzt�w � ��k t�w g wi�~ xzmPwi�âm h �io<| lg�h � j ��t h w�t ÌIsin ki� m h xWtuw � tuoWt�È�t h lm�xzt g wi�VÌIsin ki� m h xzt�w � ÌI� Ú Â � v�� � Ì}ö ~ Ìc�� �:Ì ~iú Á�Á � è�k tuwâÌïm h �e�%o j áÇnpt v ~iè<Ú à�é Á Ù êì��m`xztun{o � orxWtu��í�� ��npwi� j áÇo�| j�hA~ �Ím h xzq�m h �e�
�
�<�8� è�~#g wi��î�m���mDÌïm h �e� � m�oWoWt�wi��Æ g �in{tuortuw ~ x�mPw��âm h ��oÇ| jP� ÈPx}t�npwit l� � t h ornpq�sDx lg�� t h
�%tun{orx g wiÈ g wi� �*h tun{o6� j w#ÌIsin k�� m h xzt�w g wi�#�%t�oWtuÈPt h lm`xztuw�� j w��in���t h oWt�w#�<t h orxWt �{� t h w&mP�
�
m hr� x��â�in{t:| lgih �c� f ����Âònpw#ë h m�È�t �Pj ����tuwe�io j áÇnpt�tun{wit � t�áIt h x g wiÈi��Â � orq�s � n{tGF�t�wi�� tuoWq�s h tun � t�npq�s tun{winpÈ�t fJh |·m�s hWg w�È�tuwe�*�in{t#npq�s²��n{x���tu� f wDxSáÇnpq �ç�pg w�È�o � n{x&Ì ��� t hIH tKJ
Âcq�qut�oWo ~ ���/�it h ë¹n h �Ím ~ q�s �pg � � t h È�t h È�t�ozmP����t � xïsâm � tP�

f npwit&Â<w � npwi� g wiÈÖ��t h ÌIsin ki� m h xWtuw g wi� �%tuoWt�È�t h lm�xzt���n{x�L è:k tuw�Ìïm h �NM�t h oWq�sit�npwDx
mP�õoWn{wiwD� j��{� oyxztuwT� �im è:k t�w�Ìïm h � �Pj � ki� t�xWx<m g |6î�m���m � mPoWn{t h x g wi�
�âmP��n{x�tun{w�|·mPq�sVm g o
�it�� Â kik�� t�x��it h �c� f ����Â Ú � hy��k x j�g �ÍÈ�t �ig wiÈ�sit h m g ocmPw�È�tuo kihWj q�situw�áIt h �it�w � mPwiwT�

Â � o:�%tuortuÈ�t hÔlm�x � npt�xWt�xcoWnpq�s
�âmPo�ÌIsin k � h n{�Pt ��n{q hrj �it h ë!n h ��m�� j áÇn�x j���j mPwe� �âm�t�o
oWt�s h��ç� t�npwe� kih t�nporá6t h x��et�npw�|·m�q�sVoWt h npt �p� m�wioWq�s � npt
F � m h<g wi� è:k t�w�Ìïm h � ��j � k m�xzn � t � n{orx��f npwit�î�m���mDÌïm h �Ö| lmPsinpÈPt�ÌIsin ki� m h xWtÍt�npÈ�w�t�xÃoWnpq�s¨m g o lm�siw � n{q�situw¨� h�lg wi�it�w � oWnptÍnpoyx���n{x
á6tuwin{È Â g |ÉáImPwi� è:k t�w�Ìïm h � ��j � k m�xzn � t �[g wi��m g F�t h �it�� n{��ë g w � xWn j wio g ��|·mPwiÈ�win{q�sDx
tun{wiÈ�t�oWq�s h lmPw � x Ú �im h t � m�xzn���tun{w�|·mPq�s kihrj È h m��Í��npt hW� m h6g wi��o j ��n{xïorx�m hW� t h á6tun{xWt hr� m h �

f npw �*hrj��i� tu�-oyxzt �{� x��âm�oÃoyx h t�wiÈ�t���t�oWt�xzÆ�Æ gih �inpÈPn{x�m � tuw ~ npÈ�wâm`x gih �âm hu� tuo�| j�h �it h xÚ w�t � tuw � tuorxWnp����xzt�w
Â � È j�h n{xWsi�Ít�w
m g |*�it h ÌIsin ki� m h xzt Ú �in{t�È�t�wit h t �p� t�Â<w�| j�h ��t hWg wiÈ
vS� ~�f Ì L f ÝOMcmPw��inpt�ÌIs�n ki� m h xztuw�sâm h �8áïm h tP�ço j áÇn{t L f Ä�M<mPwÍ�%tuortuÈ�t hÔlm�xWtP����tunpw�t è�k tuw Ú
Ìïm h ��| lmPsin{È�tÃÌIsin k�� m h xztAt h | lgi�p� x��it h Æutun�xc��nptuort�Â<w�| j�h ��t hWg wiÈi� f npw �Jgi��� npq Ú ��t �#Û t h xWn{Ü Ú� m�x¹� g Fc�im h�lgi� t h sinpwim g o�� j w�t�npwit h¹� tuoyxzn{�Í��xWtuw Û t h xzn{ÜiÆunpt hWg w�È�oWoyxzt �{� t*t h orxWt �p� x�áIt h �it�we�
�âmP��n{x:tunpw�t �inpÈ�n�x�m � t ~ n{È�wâm�x gih È�t�oWt�xWÆut�o �Pj w�| j�h � n{orx��TÂ �p� t h �inpwiÈPoc|»tus � x��c� f �¿��ÂØtun{wh n{q�sDxznpÈPtuo!� hWg orx�ÌIt�wDxzt h | lgih tunpw�tïÈ�tuort�xWÆutuo �Pj w8| j�h ��t}�inpÈPn{x�m � t ~ npÈPwâm�x g�hu� �âmPoPAÇtuq�sit�wiÆut�w Ú
x hrg � �it h �<win���t h oWn�x lm�x���m hr� o hrg sit�n{orx � t�npwit h t�È�npoyx h npt h xzt Û t h xWn{ÜâÆ�npt hrg wiÈ�ororxWt �p� tP�

Q�R S#T�UWV�SKXZY[U]\^ _7`IaWb S#cdVeT)f)gGUhX ijUhY `Pk S a XjU a T)V `
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vS�Øî gi� n ÁÔùPù é�sâm�x*�it h ��npwin{orxzt hWh m�xJ�it�o6��mPw��ituo � mP�it�w Ú � lg�h xWxWtu� � t h È��inpt f npw8| lg s hWg wiÈ
tun{wituo¿� �pjP� m � sim g oWsim � xWo[n{�~A�mPsi��tuw��it�o L ë lg s hrg wiÈ�o Ú g wi��vSw�| j�h ��m�xWn j w�oWo � oyxztu��oNêEÌ j w Ú
x hrj��p� npwiÈDí#M � tuorq�s �pj oWoWt�we�¿Â � o�t h oyxztuw ~ q�s h n{xWxA� lg oWortuw �inpt�� j q�siorq�s gi� t�w � mP��tuw Ú � lgih x Ú
xzt�� � t h ÈPo!��n{x¹tunpw�t h � j oyxzt�w Ú%g w�� �%tunpoyx g w�È�o h tuq�siw g wiÈÃm � î�m�w g m h ÄPûPû�û � tuÈ�n{wiwit�w�4 Á Ý�6E�
�:nptÍ�<w�n{��t h orn{x lm`x ��m hW� o hrg sitÍ| lg s h x �imPsit h Æ g � Á �!î�mPw g m h Ä�û�û�û�t�npwit�w È �pjP� m � n{oWn{t h xWtuw
�cm g oWsâm � x g wi�&�âmP��n{x*�Pt hW��g wi�it�w���npt:� j oyxzt�w ÚJg w��#��t�npoyx g wiÈPo h t�q�siw g wiÈ�tun{we�çvS�nA�mPs Ú
��tuw �it�o �*hrj�3 t � xWtuo L �c� f ����Â8M7C�o j��p� �inpt�oWt&� j oyxzt�w ÚAg wi� �%tun{orx g wiÈ�o h tuq�s�w g wiÈ ��n{x
�<n � |»t:��tuocÌ j � k�g xzt h o g wDxzt h orx lg xzÆ�x<á6t h �ituwT�

vSw
�<� f ����Â o j��{� �in{t�� j wçx j | lg s hrg wiÈ�tun{wituo}vSw�orxzn�x g xWou��m � o j Æ�� � ���âmPoÇ� lm�xzn{È�tuw�� j w�Ig q�s g w�È�tuwe� h t�q�siwit h È�t�orx lg xzÆ�x g wi� Ú npw ÛTgi�çg w�|Éx Ú��Pj � ki� t�xrx k m k npt hW�{j o&m g |�tun{witu�
Æut�wDx h m � tuw ~ t h �Pt h � gih q�siÈ�t�| lg s h x&á6t h �ituwT�ïou�ïÂ �i� n � � g w�È Á � Á � �:t h�� tum hW� tun�xzt h È�n � x
mPw1t�npwit�� Ì � n{tuwDx Ú Ì j � k�g xzt h ortunpw�t �Ig q�s g w�È npwiwit h sâm �p� t�npwit�o �Ihrj áÇoWt h>Ú ëâtuw�orxzt h o&n{w
tun{w1î�m���m Ú Â kiki� t�x�tun{we�J�âmPo��âm h m g |»s�npw �inpt#Â g |»ÈDm � t lg�� t h win{�Í��xu�±�in{t���m`xztuw Æ�á6tuq � o
�Ötun{xWt h ��t h m hW� tun�x g w�ÈÍÆ g �it�� Æut�wDx h m � tuw ~ t h ��t h Æ g x h mPw�o k j�h xWnpt h tuwe�

Âcw �inpt�oWtÍ��m�xzt�w lgi� t h x h m�È g wiÈ&á6t h ��tuw¨�in{t �ç� mPoroWnporq�situw �çhr��k x j È h m k sinporq�sit�Â<w�| j�hyÚ
�it hWg wiÈPtuwq4ÞÄ�Ä:6�È�tuoyxzt �{� x �

Á �<��tusit�np��sâm � x g wiÈ��
Ä8�ÇvSwDxzt�È h n�x lm�xu�
Ê���D*t h | lm � oWq�s g wiÈ�oroWn{q�sit h situn�x��
Ýi�ÇÂ g xzsit�wDxznpÆ�n{x lm�x��
Q�R S#T�UWV�SKXZY[U \^ _7`IaWb S#cdVeT)f)gGUhX ijUhY `Pk S a XjU a T)V `
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JavaServer

JDBC

Datenbanksystem
Informix

Client Computer
Browser(JavaApplet)

Client Computer
Browser(JavaApplet)

Client Computer
Browser(JavaApplet)

SmartCard

SmartCard

SmartCard

BankKasse

RMI mit Secure Sockets

Â ��� n � � g wiÈ Á � Á �â�JhWj)3 t � x<�c� f ����Â

� lmPs h tuwi����npt�t h oyxzt�w�� h t�n�Âcw�| j�h �it hrg wiÈ�t�w�npw�wit h sâm �p� �it�oï�c� f �¿��Â î�mÔ��m Ú Â kik�� t�x
np� ki� tu��tuwDxzn{t h x¹á jPh �it�w�oWn{wi�e��Æ�� � �D�Ín�x�Ac��v�� lgi� t h L ~ t�q gih t ~�j q � t�xzo
M�ê lm�siw � n{q�s ~i~ ����í��
o jP�p� �in{t�Â g xWsituwDxWnpÆun�x lm�xÇ��n{xï�it h �<n � |»tc� j w
ÌIsin ki� m h xzt�wio � orxWtu��tuw�t hWh tun{q�sçx�á6t h ��tuwe�

rtsK� }����P���������G� �
���� ������� �¡� ���
¢£�#� ��¤ � v¥�¦���]��§��¡��� �
¨��
l� ��� npq�s�t h á6tun{oWt&á6t h ��tuw �ç� m�oWoWn{oWq�sit�L � m k npt h M ÚS�Ig q�s g wiÈ�t�w Ú Æ�� � �Nm g |c�it�w � t � mPwiwDxWtuw
ë j�h � �i� lm�xrxzt h w Ú � g�h q�s¨t�npwitÍsâmPwi�iorq�s h n�|Éx � npq�sitÍ�<wDxzt h orq�s h n�|Éx��it�o�Â g ororxWt �p� t h o�m g xWsituw Ú
xzn{oWq�s � �inptV��wDxzt h oWq�s h n{|Éx�oWn{q�sit h x#�itu� f � k | lm�wiÈ�t h �ï�it h npwR�it h �¿m�È�t�npoyx��6�inpt�oWt �<w Ú
xzt h orq�s h n�|ÉxÃÆ g lg�� t hWkih�lg |»tuwe��Æ g �%�âm�F#�in{t �Ig q�s g wiÈ
m g xzs�tuwDxzn{oWq�s Ú m � o j t�q�sçx Ú npoyx��%��m�o
sit�n©FPx}n{w#�inpt�oWtu� ë m �p� t��8�im�F �inpt �6g q�s g wiÈÍ� j w�tunpw�t hÇ� t h o j w���n{xï�it h t�wçxWo kih tuq�sit�wi�it�w� t h tuq�sDxWnpÈ g w�È�m g oWÈ�t�orxzt �p� x}á j�h �ituw�npoyx��

Â g q�sGt � t � x hrj winporq�sit �Ig q�s g w�È�tuw � lj w�wituw g wDxzt h oWq�s h npt � t�wGá6t h �ituwe�N��mPo t � t � x hWj�Ú
win{oWq�sit lÂ ª g n{��m � tuwDxcÆ g tun{wit h sâmPwi�iorq�s h n�|Éx � npq�sit�wV�<wDxzt h orq�s h n�|Éx g wDxzt h tun{witu� � m k npt h � j`Ú�çg ��tuwDxÇáÇn h � lgi�i� npq�sit h á6tun{oWt��Ín�x L �in{È�n{xzm � t h ��wçxWt h oWq�s h n{|ÉxGM j ��t h L �in{È�n{xzm � t h}~ n{È�wâm�x gih M� tuÆut�npq�siw�t�x �
D j w&t�npwit�� t � t � x hWj win{oWq�sit�w�� j��çg �Ít�wDxAê·Æ�� � ��tunpw�t h}�Ig q�s g wiÈçí6áÇn h �&tun{w&�cmPorsDáIt h x�t h>Ú
Æut g ÈPx g wi� �inpt�oWt h �imPwiw L ornpÈ�w�npt h xGMD�[�e�Þse���Ín�x�tun{witu�-ÈPtutun{È�wit�xztuw ~ npÈPwinpt h m � È j�h n�xzsi� g o
ê·Æ�� � �NA ~ Â�í g wDxzt h orq�s h n{t � tuwe�%��m�o fJh ÈPt � win{oc�in{tuortuo D jPh ÈDmPw�È�o<n{orx<�inptA�in{È�n{xzm � t���wçxWt h>Ú
oWq�s h n{|Éx54 é�6ì�

�:t h!f � k | lmPw�È�t h � j w t � t � x hWj win{oWq�sit��¯� jP��g �Ít�wçx g wi���in{È�n{xzm � t h �<wDxzt h oWq�s h n{|Éx � m�wiw
«I¬ `$­¯® Y `�°]` YWV ®:±�² fe³ ® c$SKYWi ® fµ´+¶Z·I¸º¹»½¼ ` c$T a[` ¼ ® cd¾ ` YdU!¿�SºÀ `Ia ´+¶Z·IÁº¹
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��n{x���n � |»t�tunpw�t h L Û t h xzn{ÜiÆunpt hWg w�È�oWoyxzt �{� t7MGÂÃ� j��çg �Ít�wDx g wi�¨��wDxzt h oWq�s h n{|ÉxÃm g | f q�sçxWsitun�xlgi� t hrkih lg |»t�we�
vSw �c� f ����Â¥o jP�p� �inptÍÂ g xWsituwDxzn{Æun�x lm�x��it h t � t � x hWj win{oWq�sit�w �Ig q�s g wiÈ�t�w �Ín�x �<n � |»t

tun{wit h �in{È�n{xzm � t�w ~ npÈ�wim�x gih È�t�á lmPs hr� tun{orxWt�x�áIt h �it�we�e�:n{tuoÇÈ�tusDx<winpq�sDxcw g�h ��n{xrxzt � o h t�npwit h~8j |ÉxSáIm h tu��t�xzs j �it�w ê»áÇn{t�ÆP� � � � � � í��¿o j wi��t h w m g q�s �Ín�x���n � |»t�� j �it h wit h ÌIsin ki� m hyÚ
xzt�wio � oyxztu��tGÃ¾��ÌIs�n ki� m h xztuw�o � orxWtu��t sâm � tuw È�tuÈPtuw lgi� t hA~�j |ÉxSáïm h t tun{winpÈPt8D j�h xztun � t�� Æ�� � �
oWn{q�sit h situn�xzoyxztuq�s�winporq�sit h<j �it hÇ� t�áIt�nporxWtuq�siw�npoWq�s�t h Â h xu�i�inpt�ornpq�s�np� áIt�n{xzt h t�w�ort �p� orx�t h>Ú�ç� lm h tuwe�

rtsÅÄ Æ��G¢Ç�
� �5¤ � v¥�¦���]��§��¡��� �
¨�� È �
� ÉÊ���eË�Ì � �����]��§�Í�§���� Î
È ��� �e� u vxwzy|{x}

vS� | j�� È�tuwi��tuw�áIt h �it�w��inptÇÂ<w�| j�h ��t hWg wiÈ�tuw g wi�Í�âmPo ~ Æut�wâm h n jA� t�oWq�s h npt � tuwT�8n{wiwit h sâm �{�
�it�oWoWt�w��in{tAÌIsin ki� m h xzt�w g wi���%tuort h È�t h lm�xzt�npw��<� f ����Âòt�npwiÈ�t�oWt�xzÆ�xÇá6t h �ituw�o j��p� tuw �

Âcw �âmPoÍÌ j � kig xWt h o � orxzt�� �ituo � t�w g xzÆut h ê lgi�i� npq�sit h á6tunport#tunpw vSwDxzt ��� ÌØ�Ín�x � t Ú
x h npt � oWo � oyxzt�� ��n{wi� j áÇo�Ï���íÇn{orx<tun{w�ÌIsin ki� m h xWtuw � tuortuÈ�t h lm�x Ú áIt � q�sit h ë j�h �õm g q�s
n{� Ú
��t heÚ ��n{x�t�npwit h �imPÆ gÃk mPoWortuwi��tuw L �çhr��k x j | lmPsin{È�tuwNMïÌIsin ki� m h xWt6m�wiÈ�tuorq�s �pj oWoWt�we� L � hy�8k�Ú
x j | lm�sinpÈOM � t��it g xzt�xÇs�npt h ���âm7F��inpt:�Am h xztc�âmPÆ g n{�Íoyx�mPw��itcn{orx�� �çhr��k x j È h m k sinporq�sit è:k t Úh m`xzn j wituw&áÇnpt�D*t h orq�s � lg oroWt � we� f wDxzoWq�s � lg oroWt � w j �it h�~ n{È�win{t h t�w#� gih q�s�Æ g | lg s h tuwT�

��mPo �Ig q�s g w�È�o kihrj È h mP�Í�¥ê·tun{wÍî�mÔ��m Ú Â kik�� t�x�í �Slm g |ÉxJnpw t�npwit h î�m��Pm Á �ÅÄc| lmPsin{È�tuw�Dcn hyÚ
x g m � �
m�q�sinpwit�ê·ÆP� � � ~8g wÍî�m��Pm Á � Ä �J�{g È�npwA| lgih Ï�t�xzorq�m k t j �it h vSwDxWt h w�t�x f J ki�pj�h t h í�� ~�j��p�
tun{wit �Ig q�s g wiÈ:m � È�t�oWq�sin{q � x¿á6t h ��tuwe�`o j<� t h tuq�s�wit�x¹�âmPo¿Â kik�� t�x�� j w��it h¿�Ig q�s g wiÈ:t�npwit�w
�cm�oWsDáIt h x g wi� lgi� t h È�n � x±nps�w �it h ÌIs�n ki� m h xztP�P�inpt6Æ g �itu�¯�cmPorsDáIt h xNtun{wit ~ n{È�wâm�x gih mPw Ú
|»t h xzn{ÈPx g wi�&Æ gih lg q �ç� n{t�|»t h x����:nptuort ~ n{È�wâm�x gih áÇn h ����n{xWozmP�ÃxI�it h}�Ig q�s g w�È��imPwiw#mPw���tuw
Æut�wDx h m � tuw ~ t h ��t h ÈPtuoWq�s�npq � x��

ÛTg � fJh orxWt �{� tuwGtun{wit h �<wDxzt h oWq�s h n{|Éx�� g F¨��npt��Am h xzt�tun{wituw²tuwDxzo kih t�q�situwi��tuw ~ npÈ Ú
win{t h ö �*g��i� n{q Ú ��t � Â � È j�h n{xWsi� g o � t�sit hrh orq�situwe����m h�lgi� t h sin{wâm g o%o j��p� xzt!��t h%kih n{��m�xzt ~ q�s �rlg o Ú
oWt � m g |N�it h ��m h xWt�t h Æut g ÈPx g wi�VÈ�t�o k tun{q�sit h x�áIt h �it�w � lj wiw�tuwe�%o j �âm�F&t h m g o ~ n{q�sit h>Ú
sit�n{xzorÈ h lg wi�ituw w�npt�m g oWÈ�t � t�oWtuw á6t h �ituw � mPwiw g wi� �inpt���m h xWt�win{tu�Ím � o���t hW� lm7FPx�� f npwit h
t��PtuwDx g t �p� tuwGÂïxWx�m�q � t�Æ g �ßÂ g o � tuortuw j �it hÍfJhrh m�xWtuw �ituo�È�t�situn{�Ít�w ~ q�s � lg oroWt � o�o j��{� xzt
�in{tV��m h xWt
� j�hr� t g È�t�we� ~ n{wiwD� j��{� m g o�� h lg wi�ituw��it h�è�Ð t�wisitun�x&È�t�È�tuw lg�� t h o k lm�xWt h tuwfJh á6tun�xzt hrg wiÈ�t�w&npoyxIt�oIÆ g �itu���8�im�F��âm�o Û t h xzn�Ü � m�x��ç�e�Þse���it h � j � � hWg oyxÇÌIt�wçxWt hïg wçxWt h>Ú
oWq�s h npt � t�wit lj�Ð tuwDx � npq�s�t ~ q�s � lg oWort � �Ín�x6Æ g o lm`xzÆ � npq�sit�w�vSw�| j�h ��m`xzn j wituw lgi� t h ��tuw�vSwisim � t h
�it h ��m h xzt t � t�wio j m g |6�it h ��m h xWt�o k tunpq�s�t hW� m h�g wi� t#J k[jPh xzn{t hr� m h npoyx�����n�xA�<n � |»t��it�oÛ t h xzn�Ü � m�xzo � mPwiw��it hc~ t h �Pt h �inpt���wDxzt h oWq�s h n{|Éx�Æ g �it��õ� j��çg �Ít�wDx lgi� t hWkih lg |»tuwT�

�:npt ~ npÈ�w�npt h � j�h È lmPwiÈPtIo jP�p� xWtuw ��j w�| j�h �/��n{x¹�it�� �:t g xzoWq�s�tuwtL`��t�oWt�xzÆ}Æ g�h �inpÈPn{x�m � tuw
Ñ SKT�cdV ­ iÒY�Ó a T�UhY�Ô ` fGY `$a�®:±:`Ia ÔNÕ�ÖNÔ `$a YWiZ×7c$SKY ` Õ�T:YWV ®
a iZY�À _�`$ØI` iÙcdV)f ` YÚºÔÛV)ijÜ)¾ÅS a Y ` f7UhÀ:UhY `$­�Ý�± i `Pk�®#­¡_ ijf�SÅY[i ® f�³ ® f]ÔÛV�iZÜ)¾ÅS a Y ` f)X ` U ` g `$a \SÅY!T)f ±�Þß° iÙc a[® Ü aW®
Ø$` U[U ®#a ÖáàâÔÛV�iZÜ:Ö¾ÅS a Y `
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~ n{È�wâm�x gih M²ê·ornpt�sitÖÂ � oWq�s�win{xrx Ä8� Á í�oWt�npwe�}�âm oWn{t �imPwiw n{� ��tuÈ�t�wiozm�xWÆÖÆ g t�npw�|·mPq�s�tuw
t � t � x hrj win{oWq�sit�w���m�xWtuw#tun{wituw�È�t�áÇn{oWortuw 3rgih n{orxzn{oWq�sit�w � t�á6tunpoyáIt h x � t�oWn{xWÆut�we�

��m¨�âmPo �Ig q�s g wiÈ�o k�hWj È h mP��� tun{w î�mÔ��m Ú Â kik�� t�x�nporxu�ïo jP�p� xWt
�in{t�Âcw � n{wi� g w�È � j w
ÌIsin ki� m h xWt g wi����t�oWt�È�t h lm�x*m g o¹tun{witu�òÂ k�ki� t�x±sit h m g o!� lj È � npq�s�orx¿tun{w�|·mPq�s�Æ g�h tum � n{oWnpt h t�w
oWt�npwe�

� lg wiorq�situwioyáIt h x}á lm h tÇt � tuwio j �in{tc� lj È � n{q�s � t�n{xWtuw�Æ gih t�npw�|·mPq�s�tuw fJh áIt�n{xzt hWg w�È��it h
ÌIsin ki� m h xWtP� � t�npo k npt � orá6tun{oWt*�âmPo �JhWj È h mP���Ín{t h tuw�tun{È�tuw�t h �Am h xzt�w Ú Â kiki� n � m�xzn j wit�we�u�it�wiw
�âmP��n{x � lj wiwDxWt ��mPw�ÆP� � � ~ x g �it�wDxztuwim g orá6tun{oWt g wi� ��tuwioWm Ú ÌIsin ki� t � oA� gih q�s tun{wit�t�npw Ú
Æun{È�tAÌIsin ki� m h xWtAt h ort�xzÆ�tuwe�
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vSw �<� f ����Â�o j��{� tuwÖ�inpÈPn{x�m � t h Æ�t g È�xzt&��wçxWt h oWq�s h n{|Éxzt�w � lj È � n{q�siorx �Pj w�| j�h � ��n{xA�itu�
L`��tuoWt�xzÆ�Æ gih �in{È�n{xzm � t�w ~ npÈPwâm�x g�h M�oWt�npwe�%�âm#�in{tuoWtÍ� j w�| j�h �Ín�x lm�x g �Ë�Ã��tun{wituw È�t�áÇn{oWortuw3rgih nporxWnporq�situw � t�á6tun{orá6t h x:��n{xïornpq�s �ih n{wiÈPxu�

�¨m�o�npoyx��âmPoåL`��tuort�xWÆ
Æ g�h �in{È�n{xzm � t�w ~ npÈ�wim�x gih M��±áImPo � tu�it g xzt�x��in{tuoWt h L � t�á6tunpo Ú
á6t h xGM)æ��Öt � q�sit:Â<w�| j�h ��t hWg wiÈ�tuw#oyxzt �{� xI�âmPoÇ��tuort�xzÆ�m�w&tunpw&ÌIsin ki� m h xzt�wio � orxWtu���io j �im�F
�âmP��n{x�mPwiÈPt�|»t h xzn{ÈPxztÍ�inpÈ�n�x�m � t ~ npÈ�wim�x gih tuw �it�� ~ n{È�wâm�x gih ÈPtuoWt�xzÆ�t�wDxzo k�h tuq�s�tuw g wi� oWn{t
o j lmPsiw � npq�s#�it�w � t � mPwiwDxWtuw
simPwi�iorq�s h n�|Éx � n{q�situw��<wDxWt h orq�s h n�|Éxzt�w�tun{wituw�È�tuoyxzt�npÈ�t h xzt�w 3rg�Úh n{orxWnpoWq�s�tuw � t�á6tun{orá6t h x � t�oWn�xzÆut�wçæ

��s:r èé�PêÇë ¤ �]È §���� ¤e¤ ����¢

� m k npt h � j��çg ��tuwDxWtI��n{x�sâmPw��ioWq�s h n{|Éx � npq�s�t h �<wDxzt h oWq�s h n{|Éx!È�t � xzt�wÃ� jPh ��t h npq�sDx±m � o¹� hW�çg w Ú
�it g w�� sâm � tuw Ú n{�/ë�m �{� tNtun{wit h*~ x h t�n{xWnpÈ � tun{x Ú wâm�q�s�ìGì�Ý Á Ù���Ý�ÝDû Û n���n �pk�hWj Æ�tGF j�h �iw g wiÈ:o j
L t h s lj sDxzt�w � t�á6tun{orá6t h xGM ��~ n{tcÈ�t � t�w L o j |»t h w&ornptc� j w&�ituw&Â g oWoyxzt �p� t h w g wDxWt h orq�s h n{t � tuw
4 �{���Ò6*ornpwi�T�T� j��{� t�w � t�á6tunpoA�âm�| lg�h �e�âm7F���npt npw n{si�«t�wçxWsâm � xztuw�tuw f*hr�ç�Slm hrg wiÈ�t�w � j wÖ��tuw
Â g oWorxWt �{� t h w
m � È�tuÈPt � tuw�oWnpw��e�ßMå4 Ê76ì�

fJ� t � x hWj win{oWq�sitI� j��çg ��tuwDxzt6sinpwiÈPtuÈ�t�w�oWn{wi� � tun{q�sçx¹Æ g lmPwi�it h w � ÆP� � �`�ituwÃvSwisâm � x!t�npwit hf ��m�n �cj �it h n{s h tVÂ � oWt�wi�it h mP� h tuoroWt Æ g | lm � oWq�s�tuw nporx Ú m g q�s j s�wit �âm�F �it h�� t�x hrg È
m gOÐ lm �{� x Ú oWt�s h tun{w�|·mPq�s � lj È � npq�se�`��mPsit h sâm � t�w�t � t � x hWj w�npoWq�s�t}� j��çg ��tuwDxztï� j�h ��t h n{q�sDx� t�npwit�w � Æ�á���tun{wituw�oWt�s h È�t h npwiÈ�t�w � t�á6tun{orá6t h xí4ÞÊ�6E�

�:nptÃ� hr��k x j È h m k sinpt � npt�xzt�x 3 t�� j q�sV��npt�� lj È � npq�s � tun{x<��n{x<�<n � |»t�� j w
�inpÈ�n�x�m � tuw��<w Ú
xzt h orq�s h n�|ÉxztuwVê·oWn{tusit�Â � oWq�siwin�xWx Á �ÅÄ�í*Â g xzs�tuwDxzn{Æun{x lm�x6m g q�s�| lgih t � t � x hWj w�npoWq�s�t:� j��çg ��tuw Ú
xzt Æ g Æ g oWn{q�sit h we���<� | lgih �in{È�n{xzm � t ~ n{È�wâm�x gih t�w tun{witqAÇtuq�sDxzo � mPoWn{oVÆ g oWq�sim Ð t�we�:sâm`x
�it h ��t�oWt�xWÆuÈ�t � t h �imPo&o j ÈPtuwâmPw�wçxWt L ~ npÈ�wim�x gih È�tuort�xWÆ�Mî4 Á 6 g wi� �âmPÆ g È�tus lj�h t�wi�it�D*t h>Új�h �iw g wiÈ�t�w#�Pt h m � oWq�s�nptu��t�x����in{t:È�t�wâm g |»tuoyx � tuÈ�t�we��áImPo}tun{wit��inpÈPn{x�m � t ~ npÈPwâm�x g�h npoyx����e�ËsT�g wDxzt h á6t � q�situw ���Íoyx lmPwi��tuw¨t�npwit�áÇnpt�È�t � tunpoyxzt�xzt��inpÈ�n�x�m � t��<wDxzt h orq�s h n�|Éx 3rgih nporxWnporq�s m � o
oWn{È�wâm�x gih ÈPtuoWt�xzÆ ÚS�Pj w�| j�h ��È�t � xztuw#o j��p� �

×



�]���P
G�����ðïO�E�ñ
#�����������]�ò� �O����� Ù

��mPo ~ npÈ�wim�x gih È�tuort�xWÆ � tuoWq�s h tun � x Ú wit � t�w�Âcw�| jPh �it hWg wiÈPtuwVmPw��inpt Û t h xzn�ÜâÆun{t hWg wiÈ�o Ú
orxWt �{� tuwT�¾m g |8�inpt*sin{t h winpq�sDx¿tun{wiÈ�t�ÈDmPwiÈ�t�wAáÇn h � Ú �inpt f npÈPtuwiorq�sâm�|Éxzt�we�¾�inpt*�in{tJxztuq�s�winporq�situw
� j � k[j w�tuwDxzt�we�In{w g wiort h tu� ë�m �{� t�m � o j �in{tVÌIsin ki� m h xWtuw g wi���%tuoWt h È�t hÔlm�xWtP�ït h | lgi�{� t�w
� lg oWortuwe� g � h tuq�sDxzorÈ lgi� xWnpÈ�t:�<wDxzt h oWq�s h n{|ÉxWtuwiw�Æ g t h Æ�t g È�t�we�ivS� | j�� È�t�wi�it�w�áIt h �it�w���npt Ú
oWt f npÈPtuwiorq�sâm�|Éxzt�w � tuorq�s h n{t � tuwe�

��sK� ó����]�
¢£��� ��� } ¤ ¢ÇêÇ���
����È �]�

�:npt�Æ g � ~ n{È�win{t h t�w&��t h áIt�wi�it�xztuwVÂ � È jPh n{xWsi��tuw�ornpwi��wâmPq�s<4Þé�6�È�tuwâm g�� tuoyxzn{�Í��xu�>Ï g�h
�in{t � t�w g xzÆ g wiÈ�| j�� È�tuwi��t h Â � È j�h n�xzsi��tuw�Æ g � �<mPoWs�tuw g w�� ~ npÈPwinpt h tuw�tun{wituo6t � t � x hrj win Ú
oWq�s�tuw�� jP��g �Ít�wçxWtuo�tuwDxzo kih t�q�situw
�itu� ~ n{È�wâm�x gih ÈPtuoWt�xzÆ �

Á ���<mPoWs�| g w � xzn j wituw
ô AÇv �*f!Ú �
� Á Ù�û
ô ~ �<Â Ú Á

Ä8� ~ n{È�win{t h m � È j�h n{xWsi�Ít�w
ô A ~ Â
ô � ~ Â
ô f Ì Ú � ~ Â
ô f Ì Ú �A� ~ Â
ô f Ì Ú Ï�A
ô f Ì Ú �:Ìï� ~ Â

� t�n[�it h � mPs � �it h npw�4Þé76TmPwiÈPtuÈ�t � t�wituw � m h mP��t�xWt h6� t�Æ lg È � npq�s ~ q�s � lg oWoWt �p� lmPwiÈ�t<oWnpw����in{t
Â � È j�h n{xzs��Ít�w � npo<ÄPûPûPÝ oWn{q�sit h �

��m�Æ�� � ��| lg�h ��npt f*h Æut g È g wiÈÍ�it hc~ q�s � lg oWort �{k m�m h t ÛTg |·m �p� orÆ�mPs � tuw � tuw lj xznpÈ�x}áIt h �it�we�
oWq�s h tun � x��imPo ~ n{È�wâm�x gih ÈPtuoWt�xzÆ�m g q�s1s�npt h�� tuorxWnp����xzt�wGÂ<w�| j�h �it hrg wiÈ�t�w1� j�h�� Æ gih�fJh>Ú
Æut g È g w�È�� j w ~ q�s � lg oWort �{k m�m h tuw#o j��{� t�npw�Â � È jPh n{xWsi� g oN� lj È � n{q�siorx � mPornpt h tuw��#m g |¿tun{witu�k s � oWn � m � nporq�situw ÛTg |·m �{� oWÆumPs � tuw Ú ��t�wit h m�x j�h ��t h á6tuwi�it�x±á6t h ��tuwe��ë lgih mPwi��t h tNÂ g |»ÈDm � tuw Ú
ÆP� � �`Æ g �òt�npÈ�t�wçx � n{q�situw ~ npÈ�w�npt h tuw Úe� mPw�w�tun{w � oWt g � j Æ g |·m �{� oWÆumPs � tuw Ú ��t�wit h m�x j�h¿� tuw g xzÆ�x
á6t h ��tuwe���:t h6�Ig wi�it�ozmPw�Æutun{È�t h 4Þé�6 �Pt h áIt�nporxIsinpt h m g |%tun{witÇtuwDxzo kih t�q�situw��it�v fNf*f!Ú Ï j�h �
4ÞÄPû76ì�

��sÅÄ õ��¡� ¤ ���§�§�� ¤ Î@ö9�]�����
÷øÌ � ���

Â g |ï�it�w ÌIsin ki� m h xWtuw o j��{� tuw tKJ k j�h xznpt hW� m h t g wi� � j wÖtunpw�t hÃÛ t h xzn{ÜiÆunpt hWg w�È�oWoyxzt �{� t g w Ú
xzt h orq�s h n{t � tuwit Û t h xzn{Ü � m`xzt:È�t�o k tun{q�sit h x�á6t h �ituwT� f n{w#o j�� q�situo Û t h xzn�Ü � m�xÇm g |¿�it h ÌIsin k8Ú� m h xWtÔíï� g F | j�� È�tuw��it�vSw�| j�h ��m�xWn j w�tuw&tuwDxWsâm � xWtuw<4Ëà:6 �
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ô Ï<mP�Ít���tuo ~ npÈPwâm�x g�h oWq�s � lg oroWt � npwisim � t h o��
ô lj�Ð tuwDx � npq�s�t ~ npÈ�wim�x gih oWq�s � lg oWort � �
ô � t�Æut�npq�siw g wiÈÍ�it h Â � È j�h n{xWsi�Ít�w�Æ g � � tuw g xWÆutuw��it h<~ q�s � lg oroWt � �
ô � m g |»tuw��itùÏ g ����t h �it�o Û t h xzn�Ü � m�xzo��
ô � t�È�npw�w g wi� f wi��tÃ�it h � lgi� xzn{È � t�n{xï��tuo Û t h xWn{Ü � m�xWou�
ô Ï<mP�Ít���t h<Û t h xzn{ÜiÆunpt hWg w�È�oWoyxzt �{� t g wi�e�
ô Â<wiÈDm � tuwe� jP� ��npt � t�w g xzÆ g wiÈ��it�o ~ q�s � lg oroWt � t�npwiÈPtuoWq�s h lmPw � x<npoyx��
�:npt�oWt Û t h xzn{Ü � m`xzt�� lg�h |»tuwGw gih � j w � t�orxWnp����xzt�we�!� j wG�it h A�t�È gi� n{t hrg wiÈ�o � t�s lj�h ��t

| lgih&�¿j orx g wi���¹t � t �Pj ��� g win � m�xzn j w h tuÈ�n{orx h npt h xWtuw Û t h xzn�ÜâÆun{t hWg wiÈ�oWoyxzt �p� t�wRm g orÈ�tuoyxzt �p� x
á6t h ��tuwe�[�âmP��n{xÇoWn{tÃwimPq�s ~ n{È�wâm�x gih È�t�oWt�xzÆAÈ lgi� xWnpÈ�oWn{wi�e� � n{oWsit h ornpwi��w g�h �in{tÃ�:t g xzorq�sit
�¿t � t �Pj ��� g wi�VÆ g�h ÌIt � n{x�Ä�û�û�û�m g q�sV�inptÃ�:t g xzoWq�s�t �¹j oyx�Â�� h tuÈPnporx h n{t h xWt Û t h xzn�ÜâÆun{t ÚhWg wiÈ�oWoyxzt �p� t�we� f npw Û t h xzn�Ü � m�x}npoyx}| lgih ��m)J�n{��m � | lg w8|*î�mPs h t�È lgi� xWnpÈi�

��s$ú û�üýõEwéÉ

Ï<t � t�w j�� npÈ�t�wþD jPh m g oroWt�xzÆ g wiÈ�tuw oWnpw��Ön{�øá6tun{xWt h tuw ��npt f npÈ�t�wioWq�sim�|Éxzt�w¨�it h vS� ~�f Ì Cf ��m �pg n{t hrg wiÈ�ororx g |»tuw�m g oÇ�!m � t �p� t�Ä8� Á Æ g t h | lgi�p� tuwe�8oWn{tusit�sin{t h Æ g 4 Á à�6ì�
Â �{� tÍxWtuq�siw�npoWq�s�tuw � j � k j wit�wDxztuw Ú �âmPÆ g È�tus ljPh x�m g q�s ~ npÈ�w�npt h o j |ÉxSáIm h t g wi� ÛTg8Ú

|·m �{� oWÆumPs � tuwiÈ�t�wit h m�x jPh�Ú � lg oWoWt�w � j w t�wçxWo kih tuq�sit�wi�it�w L Û t h xzn�ÜâÆun{t hWg wiÈ�oWoyxzt �p� t�wÃ| lgih xzt�q�s Ú
win{oWq�sitI� j � k j wit�wçxWtuwNMe�±wâmPq�s���t h t�wDxzo k�h tuq�s�tuwi�it�wÍvS� ~8f ÌqÏ j�h � Æ�t h xWn{ÜâÆ�npt h x¿áIt h �it�we�
| lgih ÌIsin ki� m h xWtuw�npoyxÇ�inpt�o f Ýi�i| lg�h ��t�oWt�È�t h lm�xztAÈ�n � x f Ä8�

�:npt��it h Æut�n{x<wâmPq�s ~ npÈ�wim�x gih È�tuort�xWÆÃÆ�t h xWn{ÜâÆ�npt h xzt�w�xWtuq�siwin{oWq�sit�w � j � k j wit�wDxztuw�oWn{wi�
npw#�¹m � t �p� t�Ä8�ÅÄ m � È�t � n � �it�xu�

��sKÿ �Ê���ý�]�e§��ý�]��� �����B���G¢Ç�
� �5¤ �]� õ��G¢Ç� � �����

vS� ~ npÈPwâm�x g�h È�t�oWt�xWÆÖ|»t�s � x��inptÖÂ g orozmPÈPtP�<áImPo�ÈPtuwâm g �inptÖ� j w�| j�h �Ín�x lm�x&| lgih �inpt � t Ú
á6tunpo �çh m�|Éx<tun{wit h �inpÈPn{x�m � tuw ~ npÈ�wâm`x gih}� tu�it g xzt�x�� Â � o � t�á6tunpororx lg q � � j�h ��t h npq�sDx<È�n � x}tun{w
sâmPw��ioWq�s h n{|Éx � npq�s g wDxzt h oWq�s h npt � t�wituo � m k n{t h � jP��g �Ít�wçxcm � o L � hW�çg wi�it7M��T�T�Ëse� npw�tun{witu�~ x h tun�xW|·m �{� t j�� �it h Â g xWsituwDxzn{Æun�x lm�xJ��tuoN� j��çg ��tuwDxzt�oJsâm�xJ�âm�oN��t h npq�sDx*n{w oWtun{wit h � h xWtun � o Ú
Üâwi� g wiÈ � tun{wit hr� tun ~�k npt �ph m g � � tunJ�it h ��t�áÇn{q�sçx g wiÈ��inpt�oWt�o � t�áIt�nportuo � �it hA� t�áIt�npoAnpoyx
m � oAê»áImPs h t�íï�!m�xWozmPq�s�tÃsin{wiÆ g witusi��tuwT�
Q ² f�� ®#a[­ SÅY[i ® f�Ó ` cdV)f ® X ® g#À�¼ ` c�T a iZY�À��ç³ÅS#XZT�SKYWi ® fùÔ a iZY `Ia iÙS« Ø T a	��` iZY@Uhijf ±�± S#U ±)`$_ iÙU$´�
!¼ ² T)f ± Ó \^��þ² f�� ®#a[­ SÅY[i ® f�U�Y ` cdV)f�iZ¾
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,&½�?EÀ Ð þ º Ï[¼¾½@? º
fJh Æut g È�tuw�� j w ~ npÈPwâm�x g�h oWq�s � lg oroWt � w f Ý
~�k t�npq�sit h w g wi��Â<wDáIt�wi�ituw
�ituo kih n{��m�xzt�w ~ q�s � lg oWoWt � o f Ý
�¿tuq�s�winporq�sit�� j � k[j wituwDxzt�w�Æ gih È�tuorq�s lm�|ÉxWoW� lm�F�npÈPtuw�Ï g xWÆ g w�ÈÍ� g�h q�s
� h n{xrxzt f Ý
fJh |·mPoWortuwe� ~8k tun{q�sit h w g wi��ÂcwDá6tuwi��tuw��it h vS�ituwDxzn�Ü � m�xzn j wior�âm�xzt�w f Ä
�<mPoWs�tuw
��t h Æ g oWn{È�winpt h t�wi�ituw���m�xWtuw f Ä
fJhr� tuw�w � m h �ÍmPq�sit�w��ituo�vSwisâm � xzo}Æ g ornpÈ�w�npt h tuwi��t h ��m�xzt�w f Ä
�Jh lg |»tuw�tunpw�t h �in{È�n{xzm � t�w ~ npÈPwâm�x g�h f Ä
l� � t hWkih�lg |»tuw�� j w Û t h xzn�Ü � m�xzt�w f Ä
D*t h ÈDm � t�tun{wituo Û t�n{xzoyxzt�� k t � o f Ä

�!m � t �{� t�Ä�� Á �if ��m �{g npt hWg w�È�oWoyx g |»t�w�| lgih xWtuq�siwin{oWq�sit�� j � k j wit�wDxztuwT�âm g o84 Ù76
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� hWg oyx:ÌIt�wDxzt hc~ q�s � lg oWort � È�tuwit h m�x j�h �¹t � t �Pj �
ë g w � xzn j wio � n �i� n j xWsit � ��Ì hr��k x Ú ��Ì}� �¹t � t �Pj �
�¿t � t�oWt�q ~ n{È�wâm�x gihW� m h xzt �¹t � t �Pj �
� hWg oyx:ÌIt�wDxzt hcÛ t h xzn�Ü � m�xzt�oWt h ��t h �¹t � t �Pj �
Ìïm h ���
mPw
ÌIsin k�� m h xzt�w � t�oWt�È�t h�lm�x �Çxzn{��mPq j
~ m�|»t�� g m h ��D*t h oWq�s � lg oWort �{g wiÈ�oro j |ÉxSáIm h t �Çxzn{��mPq j

�¹m � t �p� t�Ä8�ÅÄ � Û t h xzn{ÜiÆunpt h xWtcxzt�q�siwinporq�sit�� j � k j wituwDxWtuw�wâmPq�s<4Ë×�6
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��m1�inpÈPn{x�m � tÖ� j��çg �Ít�wDxzt � tunpw�t � hW�çg w��ituw/oWnpw�� 4ËÄ Á 6 g wi�ò�âm�o ~ npÈ�wim�x gih È�tuort�xWÆ
�âm h lgi� t h sinpwim g o � t�npwit hW� t�nJÂ g orozmPÈPt lgi� t h �it�w � t�á6tunpoyáIt h x�tunpw�t h È�tuort�xWÆutuo �Pj w8| j�h ��tuw
�in{È�n{xzm � t�w �<wDxzt h oWq�s h n{|Éx���m�q�sçxu��È�t � xztuw t � t � x hrj win{oWq�sitÍ� j��çg ��tuwDxztÍm g q�s¨ornpÈ�w�npt h x�w gih
m � o L Â g È�t�wioWq�s�tunpw�o � t�á6tunpo
M g wi� g wDxzt hW� nptuÈPtuw�o j tun{wit h | h tun{tuw � t�á6tun{orá lgih �inpÈ g wiÈ�ê»tun{witu�
s j s�tuw fJh �Ít�oWo g wiÈ�oWo k npt �ph m g ��í�wâm�q�s ì�ÄPéPÙ Ûe�Nè �*��mP�Ín�x�sâm�x�tun{w²�in{È�n{xzm � ornpÈ�w�npt h xzt�o
� j��çg ��tuwDx:t�npwit�wVÈ�t h npwiÈPt h t�w g wi� g wioWn{q�sit h t h t�w � t�á6tun{orá6t h xÃm � oct�npw�sâm�wi�ioWq�s h n{|Éx � n{q�sg wDxzt h orq�s h n{t � tuwit�o � m k npt h � j��çg ��tuwDxu�

�:npt�oWtÇÆ gihIÛ tun�x g wioWn{q�sit h t � t�á6tunpo � mPÈPt<�it h ��npÈ�n�x�m � tuw ~ n{È�wâm�x gih ��t hW�ig w��ituw&��n{xJ��tuw
s j s�tuw�� j orxWtuw�| lgih t�npwit Û t h xWn{ÜâÆ�npt hWg wiÈ�oWnpw��&tunpw&� hrg wi�&�âm lg�h ���im�F � nporsit hNÚ m g F�t h �it h
�¿t � t �Pj � g wi���Çxzn{��mPq jÃÚN� t�npw��<t h orxWt �{� t h ortunpw�t �Jhrj � g�� xWt�sâm�x�Æut h xzn�ÜâÆun{t h tuw � mPoroWt�we�

�:t h ÏcmPq�sDxWtun � �it h�g wioWn{q�sit h tuw � t�áIt�npo � mPÈ�t o j��p� ��n{x#t�npwit h�g ��|·mPoroWtuw��ituw lÂ<wi�it ÚhWg wiÈ �it h t�wDxzo k�h tuq�s�tuwi�it�w ��t�oWt�xzÆut�orxWt#J�xzt np� ~8j ���Ít h ÄPûPû�û � tuoWt�n{xWnpÈPx�á6t h �ituwé4ÞÄ�6E�f npw�oWnpÈPwâm�x g�h È�t�oWt�xWÆ Ú �Pj w�| jPh � g wDxzt h oWq�s h npt � t�wituo�t � t � x hWj win{oWq�sit�o�� j��çg ��tuwDx:o j��p� t�npwit h
� hr�çg wi�it��âmP��n{xcÈ � t�npq�siÈ�t�orxWt �p� xcá6t h �ituwe� f npw�t lÂcwi�it hWg w�È
�it�o fJgihrj�k m h tuq�sDxzo � t�áÇn hr� x
m g FPt h ��tu�3�in{tÍt gihWj�k mÔá6tun�xzt f npw�| lg s hWg wiÈ��it hÃ� t�áIt�npo �çh m�|Éx��in{È�n{xzm � t h�~ n{È�wâm�x gih t�w ��n{xlmPsiw � npq�s�tuw�� h n{xWt h nptuwT�
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�:npt&��t�oWq�sin{q�sçxWt���t h ÌIsin k�� m h xzt � tuÈPnpwiwDx ÁÔù ×�û��Jm � o L �:npwit h�� o�Ì �pgi� M�t�npw �ç� t�npwit�o � t Ú
� hrg q � xztuo ~ x lg q �V� D<Ì npw��it h�� t � mPwiwDxzt�wÖ��m h xzt�w�| j�h � Æ g � � mPs h È�t � � �{j oWt�w � tuÆumPs � t�w
w gih LÔ�Ín�x:�it��-È g xWtuwøÏcm��Ít�w!M�mPw � npt�xzt�x£4 Á Ê76ì�NDcv ~ Â��¿�
m�orxzt h qum h � g wi�Öm �p� t�mPw��it h tuw
� h t��in{x � m h xzt�w g wDxzt h witus��Ít�w�Æun{tusit�w�o k lm`xzt h wâmPq�se� ��m��inpt � tu� hrg q � xztuw ��m h xzt�w
oWq�sDá6t h
�ÍmPoWq�sin{wituw � tuo � m h¹g wi� h t � m`xzn{� � tun{q�sDx±Æ g | lm � orq�situw�ornpwi�T�`| j�� È�tuw �çgih Æï�im h m g |���m h xWtuw���n{x
�
mPÈPwit�xWorx h tun�|»tuwe��Â g |±�it�� �
mPÈ�wit�xzoyx h t�n{|»t�w�ornpwi���inpt�vSw�| jPh �Ím�xzn j wituw&ÈPtuo k tun{q�sit h x����in{t
� jPh sit h m g |��in{t:��m h xWt:È�t�� hWg q � x}á j�h ��tuw#oWn{wi�e� f n{wituw ~ q�s h n{xrxIá6tun�xzt h ÈPtusit�w&�inptc�:t g x Ú
oWq�s�tuwÖ�:t�xzs �pj�Ð g wi� � hÔlj x hWg�kik � ~ npt � mPoWortuw ÁÔù Ù�é��in{t�t h orxWtuw vyÌ}ÌIo#C k m�xWtuwDxzn{t h t�w|4 Á Ê76E�
vSw��inpt�oWtA��m h xWtuw#npoyxÇtunpw �ç� t�npwit h ÌIsin k tun{wiÈ�t�oWt�xWÆ�xu� �imPsit h �it h ÏcmP��t L ÌIsin ki� m h xWt�M��

C1

C2

C4

C3

C6

C5

C8

C7

53, 98 mm

Tiefe:
0, 76 mm

85, 6 mm

2 mm

1, 7 mm

27, 7 mm

11, 25 mm

18, 87 mm
20, 08 mm

Â �i� n � � g wiÈ�Ê�� Á � ��m ��j�g x<wâmPq�s�v ~iè<Ú à�é Á û��8v>� Ú Á
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�:t h ÌIsin k t hW� m gi� xÍÆ g w lmPq�siorx#w gih �âmPo��<npw�tunpw�oWq�s h tun � tuw g wi�R�âmPoÍÂ g o � t�oWtuw1� j w
��m�xWtuw lgi� t h t�npwin{È�t � j wDx�m � x kig w � xztÖm g |��itu� ÌIs�n k ��Ï<t � t�w �in{tuortuw h tun{wituw L ~8k tun Ú
q�sit hW� m h xWtuwNM��Ín�x'A è � j �it hÃf*fN� A è � ê»sit g xznpÈPtÍÂ<wçá6tuw�� g wiÈ � �¹t � t�| j w � m h xWtuw g wi�
� h mPw � tuw � m�oWoWt�w � m h xWtuw�íÇtuwDxzoyxzt�situw � m � � h npq�sDxzn{È�t L ��npq hWj�k�hWj Æ�tuoWo j�hW� m h xzt�w!M����:npt�o}oWn{wi��Pj � ki� t�xrxzt���n{winpq j � kig xzt h ��n{x:��n �çhWjPkihWj Æ�tuoro j�h tuwe�¹Ì � �õêìé � n�x��[q�m���×&���<ÆÔí��@A�Â:�
ê·qum�� Á � �6� xzt�í���A è � ê·qum���Ä�Ý�� �6� xzt�í g wi� f*fN� A è � ê·qum�� Á Ù&� �6� xzt�í��%t�npwit�� � t Ú
x h npt � oWo � xWtu������m�xzt�npo � oyxztu� g wi� ��tus h t h tuw�Â kiki� n � m�xWn j wit�we�I��npt m g |Ã�it h ÌIsin ki� m h xWt
m g orÈ�t�| lg s h xNáIt h �it�wþ4 Á Ê76ì� f n{winpÈPtÇ�Am h xzt�w � tuorn{xzÆ�tuwÍwit � tuwÍ�it h Ì � ��m g q�s&Ì j�kihrj Æut�oWo j�Úh t�we�DáÇnptÇÆP� � �çtun{wituw �çhr��k x j È h m k sinporq�situ� Ì j�k�hWj Æ�tuoWo j�h Æ g � D*t h oWq�s � lg oWort � w�� j w���m�xzt�wj �it hÇ� t h t�q�siwituw�� j w��inpÈ�n�x�m � tuw ~ npÈ�wâm`x gih tuwe�

�:nptÇv ~iè Ï j�h � àPé Á û � tuorq�s h t�n � xI�inpt k s � oWn � m � nporq�situw f n{È�tuw�oWq�sâm�|ÉxWtuw�� j w��Pt h orq�sinpt Ú
�it�wituwÍ��m h xWtuwDx ��k t�w�áÇn{tÇ�:np��tuwiorn j we��A j��ig oyxzsit�n{x*È�t�È�tuw lgi� t h D*t h | j�h � g wiÈi���¿tu� k t h m Ú
x g�hW� tuorx lmPwi�in{È � t�n{x g oyá���4 Á Ê�6E�â�:t h ��m h xWtuwDx ��k v ~iè à�é Á û�v>� Ú Á m g o�Â �i� n � � g w�È�Ê�� Á sâm`x
�âmPo g w�o � t � mPw�wçxWt8L¾� h tu�in�x � m h xWtuw�| jPh �Ím�xGMD�

Ï<t � t�w¨�ituw � j wDx�m � x � m h xzt�w Ú �in{tÍ��m h xzt�we���inpt�Æ g tun{witu� �%t�oWtuÈPt h lm`x�� g�h q�s � j w Ú
x�m � xWorxWt �p� tuwÍm g |T�itu� ÌIsin k n{wÇD*t hW� n{wi� g wiÈ�x h t�xWtuw Ú t#J8n{orxzn{t h tuwÍm g q�s ��j wDx�m � x �{j oWt<��m hyÚ
xzt�we�T��npt k t h vSwi� gi� xzn j wio kih n{wiÆun k ��m�xzt�w lgi� t�x h mPÈ�t�we�e�:n{tuort�� lj o g wiÈ�tuw ornpwi�Vm �p� t h �in{wiÈ�oh t�q�sDx�xzt g t h �¹|»tus � t h mPw�| lm �{� n{È g wi� | lgih tun{wit����ÍÈPt �ig w�Èi�¹n{w �it h ortus h s lm g ÜâÈ���npt ��hy��k8Ú
x j È h m k sinporq�sit#ë g w � xzn j w �it h ��m h xzt � tuw lj xWnpÈPx�áÇn h �T�!tus�t h�g wiÈ�t�tun{È�wit�xu� f o�È�n � x m g q�s
o k t � xzm �çgi� lm h t�ë j�h �Ít�w�� j w ~ ��m h xzqum h ��ou�âáÇnptÃÆP� � �[��t h î�m���mÍv �Ig xWx j w �Ô�[��t h ��npt � lj F�tg wi��ë j�h � tun{wituo���w j�k |»t�oÇsâm�x��

�:npt�ÌIsin ki� m h xzt�� � Æ�á��e�inpt�Â kiki� n � m�xWn j we�â��npt m g |*�it h ÌIsin ki� m h xWt m g orÈ�t�| lg s h x:áÇn h �e�
o jP�p� ��n{xJ�it h Â kiki� n � m�xzn j w m g |e�it�� � Ì �Pj ��� g win{Æun{t h t�we�D�:n{tuoWt�� j ��� g win � m�xzn j w�áÇn h �
� j w�t�npwit h L �im hWg wDxWt hW� npt�È�tuwi��tuw ~ q�sinpq�sDxGMA| j�� È�tuw��it h ��m�FPtuw h tum � n{oWn{t h xù4 ù 6 �

ô �in{t � Ì Ú Â k�ki� n � m`xzn j w�oWq�sin{q � x:��m�xWtuw�mPw#�ituw
ÌIsin ki� m h xWtuw � tuoWt h �
ô �it h ÌIs�n ki� m h xztuw � tuort h oWq�sin{q � xc�inptÃ��m�xWtuw�á6tun�xzt h mPw��inpt�ÌIsin ki� m h xWtP���inpt�ornpt���t h>Ú
m hr� t�n{xWt�x��

g wi� g ��È�t � tus h x
ô �in{tAÌIsin k�� m h xzt�orq�sinpq � x<tunpw�t�ÂcwDxSá jPh xcmPw#�ituw�ÌIsin ki� m h xzt�w � t�oWt h �
ô �it h ÌIsin ki� m h xzt�w � t�oWt h orq�sinpq � x<�inpt�oWtA��m�xzt�w&áIt�n{xzt h mPw���npt � Ì Ú Â kiki� n � m�xzn j we�
�:npt�o � t��it g xWt�x�| lgih �in{t f wDxSáÇn{q ���{g wiÈ�tun{wit h t�npÈ�t�wituw ÌIsin k�� m h xzt�wâm kik�� n � m�xWn j wT� �im�F

wâmPq�s � h t�n ~ x�mPwi�im h � Ú>~ q�siwin�xWxWorxzt �p� tuw np� ki� t��Ít�wçxWnpt h x�á6t h ��tuw¨� g Fi� g wi� Æ�áïm h | lgih �in{t
� j ��� g win � m`xzn j w�Æ�áÇn{oWq�sit�w �

Á � � Ì g wi�
�%t�oWtuÈPt h lm`x�� �:npt�o}nporx � tuorq�s h n{t � tuw�npw#Â � orq�siwin�xWx�Ýi�
«$VGYhYWÜ Ý����ºb�b�b�� i _ T)YhY ® f � c ®#­
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Ä8���%tuortuÈ�t h lm�x g wi� ÌIsin ki� m h xWtP� � tun:ÌIsin ki� m h xzt g wi�R�%tuort h È�t h lm�x�| g w � xWn j win{t h x��it h
��m�xWtuwâm g orxzm g oWq�s ��j � ki� t�xWx lgi� t h ��tuw Âcw�oWq�s �{g oWo�Ì}àÖê·o��¹Â �i� n � � g wiÈ
Ê�� Á í��¿�:npt
�âm`| lgih Æ g oyx lmPwi��npÈ�t�w �JhWj x j���j��p� t ê·ÆP� � �*�� �û��J�� Á �}���{�Åí�ornpwi� wâmPq�s v ~iè àPé Á Ù Ú Ê
|»t�orxzÈPt � t�ÈPx g wi��áIt h �it�w&mPw��inpt�oWt hI~ xzt �{� t}win{q�sDxNá6tun�xzt h6� tuorq�s h n{t � tuwVê»oWn{tusitz4 Á Ê76 í��
�:n{t:� j �it h wit�w
ÌIs�n ki� m h xztuw�oWn{wi�#�Ít�npoyxztuw�oÇ� j � � ��k �� �û j �it h �� Á � g wi���in{t
�%tuort hïg wçxWt h orx lg xzÆut�w#o j á j s � �� �û�m � oIm g q�s&�� Á ���:n{t L D*t h oyx lmPw��inpÈ g wiÈ M��%tuort h*Ú
��m h xzt�orxWt �{� x�m � o j � t�npw �JhWj��i� tu��| lg�h �inpt f wDxSáÇnpq �ç�pg wiÈ�t�npwit h Â kiki� n � m�xWn j w��im h �

Ê�� � Ì Ú Â kiki� n � m�xzn j w&ê»ÆP� � �D�it��¯Â k�ki� t�x*np� �IhWj áÇoWt h �ituo � t�w g xzÆ�t h í g w��Í�it�w�ë g w ��Ú
xWn j wit�we�ç�inpt��in{t�ÌIsin ki� m h xWtP� � Æ�á��8�ituoroWt�w � t�x h npt � oWo � oyxzt����8Æ gih D*t h | lg È g wiÈ�oyxzt �p� x
ê»ÆP� � �i��m�xWtun{o � orxWtu� Ú � j �it hI�çhr��k x j È h m k sinporq�sitAë g w � xzn j wituwâí���Â g |¿�inpt ~ x�m�wi�âm h �io
�it h ÌIsin ki� m h xzt�w�áÇn h �#np��ë jP� È�t�wi�ituw#t�npwiÈ�t�ÈDmPwiÈPtuwe�

�<� �in{t*t���t�wDx g t �p� t�w �çhr��k x j È h m k sin{oWq�sit�w ë lmPsin{È � t�n{xWtuwA�it h ��m h xWtNÆ gÃ� tuw g xWÆut�we�P�âm�o
��m�xWtunpo � orxzt��«m�wiÆ g o kih t�q�situw g wi�Vwit g t�Â kiki� n � m�xzn j wituw�| lgih �in{t���m h xzt�Æ g tuwDxSáÇnpq � t � we�
� g F��âm�o<��m h xzt�w � t�x h n{t � oro � orxWtu��� � Æ�á����ituoroWt�w
Â � v��cmPwiÈ�t�o kihrj q�sit�w�á6t h �ituwe�

Ï<t � t�w kihWj�k�h npt�x lm h tuw&� lj o g wiÈ�t�w�| lgihï� tuorx h n{t � oro � orxWtu��t g wi��ÌIsin ki� m h xWtuw Ú Â � vSoïsâm Ú� tuw�oWnpq�s#| j�� È�tuwi��t ~ x�mPw��âm h ��o�t�x�m ��� npt h x �

Ä�s:r ûPõ"! #%$�r'&ùÎçú (*) � ¤ �]§�Í�§����]È { � �P���]�,+

�:npt*á6tun{xr��t hW�ih tun{xWt�xWt�Ï j�h �òv ~iè àPé Á Ù Ú Ý<n{orx¹tun{w � t�x h n{t � oro � orxWtu��orxzmPwi�âm h � | lgih ÌIsin ki� m hyÚ
xzt�we� ~ npt � tuÈPx�t�npwit�w � t�|»tus � oWoWm�xzÆ��¿t�npw ��m�xWtunpo � orxzt�� g wi�Ö�âmPoA��m�xzt�wâm g oyx�m g oWq�s�| j�h ��m`x
| lgih ��n �çhWj�kihrj Æut�oWo j�hyÚ �Am h xzt�w�|»t�orxu�

�:t h v ~iè à�é Á Ù Ú Ý � t�|»tus � oWoWm�xzÆ g ��|·m�FPx#��npt g wDxzt h oWq�s�nptu� � npq�s�tuw è:k t h m�xzn j wituw Æ g�h
�
mPw�n kigi� m�xzn j w��it�oc��m`xztun{o � orxWtu��o g wi��tunpw�npÈ�t �çhy�8k x j È h m k sin{oWq�sit � t�|»tus � tP�

��mPoA��m�xzt�npo � oyxzt��3m g |6�it h ÌIsin ki� m h xWt�nporx���t h�� t � mPwiwDxzt�w sin{t h m h q�sin{oWq�sit�w � m g � Ú
orx hWgi� x gih �ituoÍ� è�~çÚ ��m�xWtun{o � orxWtu� lm�siw � n{q�se� f o�È�n � x��<wDxWt h �Pt h Æutun{q�siwin{oWoWt ê L ��ë Ú �:t Ú
�in{q�m�xWtu�Vë!n � t�oGM¾í��âo j áÇnpt�t�npw�|·m�q�sit���m�xWtuw ÚIj �it hc�*hrj È h mP�Í���âm�xWtun{tuw êhL f ë ÚÇfJ� tu��tuwDx�m Úhr� ë!n � tuo
M¾í��TîPtu��tuo��<wDxWt h �Pt h Æutun{q�siwin{oWo�áÇnptu��t hWg � � mPwiwVo j á j s � áIt�n{xzt h t���ë!o:m � ocm g q�sf ë!o�tuwDxzsim � xWtuwe�¿��m h�lgi� t h sin{wâm g o:áÇn h � �âmPo L � gih Æ�t � �Pt h Æutun{q�siwin{oGM���n{xA��ë¯ê L �
mPorxWt h>Ú
Ü � t�M¾í � t�Æutun{q�siwit�x��±�:t h Â<wçá6tuw��it h�� mPwiw k t h�� t�|»t�s � ��m�xWtun{tuw¨m�w � t�È�tuwe� �Slj oWq�sit�w g wi�
��t h lmPw��it h w j �it hÇ� tuorxWnp����xzt �*hrj È h mP�Í��t�m g |!�it h �Am h xzt�oyx�m h xztuw<4ÞÄPé76ì�

��m�xzt�w k m � t�xWtP�Ç�e�Þse� � t�|»t�s � t g w�� � m h mP��t�xWt h � j � A�t�q�siwit h mPw��in{t ��m h xWt g wi�g ��È�t � tus h x��!á6t h �ituwGnpw¨o j È�t�wâmPwiwDxzt#Â � ����oIÂ L tun{wiÈ�t k mPq � xGM g wi� mPw �in{t#ÌIsin ki� m h xWt
È�t�oWtuw��it�xu� ornpt�sit�Â �i� n � � g wiÈ�Ê�� Ä��
»IÕ@Ü)Ü�XZiÙc$SKYWi ® f.- a[® g a S ­<² fGY `$a �ßS#c `Ñ Õ@Ü)Ü�XZiÙc$SKYWi ® f.- a[® Y ® c ® X0/�SÅY[S ^ f)iÒY
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Instruktions
Typ

Instruktions
Code

Parameter1 DatenfeldParameter2

1 Byte 1 Byte 1 Byte 1 Byte 1 Byte 1 Byte

Datenfeld Antwortfeld
Breite Breite

Â ��� n � � g wiÈ�Ê��ÅÄ � Â � ���òë j�h ��m�xI| lgih �ituw���m�xWtuwâm g orx�m g oWq�s

Ä�sK� 1 �32'� É � ���

~8j��{� | lgih t�npwit�ÌIsin ki� m h xWt�t�npwit&t�npÈ�t�wit#Â kik�� n � m�xWn j w tuwDxSáÇnpq � t � x�á6t h ��tuwe�No j � g F �it h�JhWj È h mP���Ín{t h t h n{w�t�npwit h*� t�orxzn{�Í�Ãxztuw ~8k�h mPq�sit�ê g �Å�A��n{w�ÂcoWortu� ��� t h í±tunpw � m h xWtuwio k t�Æun Ú
Üâorq�situo �Jhrj È h m��Í� oWq�s h tun � tuw � t h orq�s h t�n � x<oWt�npw �JhWj È h mP����o k tuÆ�npt �p� | lgih �in{tÃë g w � xWn j�Ú
wit�w���nptï�âm�oJÂ � v¹��t h ��m h xWt � t h t�n{xzoyxzt �p� xu�P�:t h Ïcm�q�sçxWtun �i� n{tuÈPx±m g | �it h �<mPwi� �P� t�nitun{witu�
�Ötuq�siort � m g |Jtun{wituw
mPwi�it h tuw ��m h xzt�wçx ��k
ÚIj ��t h npw
t�npwit h ���ÍÈPt �ig w�È���n{xÇ��t h oWq�s�nptu��t Ú
wit�w���m h xzt�w Ú � g F 3 t�á6tun � oIáÇnpt��it h tunpw&w�t g t�o �*hrj È h mP�Í�Øo k t�Æunpt �p� | lgih �in{tcwit g t���m h xWt
È�t�oWq�s h npt � tuw á6t h �ituwe�ç�A�Å�A��oWn{wi��m �{� t �*hrj È h mP�Í��tïm g |��it h ��m h xzt}m g q�s |»tuorxr��t h � h mPsDxzt�xu�
�e�Þse�iornpt:á gih �ituw � t�np� fJh Æut g È�t�w � Æ�á�� L � t h o j wâm � n{oWn{t h t�w!M��it h ��m h xzt L |»t�orxWÈ�t �ih mPwiwDxGM��
��mPwiw � lj wiw�tuw � tun{wit�áIt�n{xzt h t�w
Â k�ki� n � m`xzn j wituw&m g |±�in{t���m h xWt�È�tuo k npt � x}á6t h ��tuwe�

�:npt:vS��tut�sinpwDxWt h �it h L î�mÔ��mDÌïm h �NMå4ÞÄPÊ76%n{orx}t�ou�âtun{witAî�m���m5D:n h x g m � �
mPq�s�npwitAm g |¹�it h
ÌIsin ki� m h xWtAÆ gih D*t h | lg È g wiÈ�Æ g orxzt �p� tuwe� f npw#Â<wçá6tuw��it h �T�it h ortunpw�tAt�npÈ�t�wit�Â kik�� n � m�xWn j w
| lgih �in{t�ÌIsin k�� m h xzt}t�wDxSáÇnpq � t � w�áÇn �p� ê·t�wçxWo kih tuq�sit�wi� L Â kiki� t�xzo
MÇá6t h �ituwÍ�inpt}Â kiki� n � m�xzn j�Ú
wit�w sin{t h L Ìïm h � � t�xWo
M:ÃAÈ�t�wâmPwiwDx�í�� � m�wiw �in{tuort�o j
��j � k�� t�xrx�npw î�m��Pm#np� ki� tu��tuwDxzn{t h t�we�
��m h lgi� t h sin{wâm g o�o j��p� tuw �inpt�oWttL`Ìïm h � � t�xzo
M�m g |6��t h oWq�s�nptu��tuwit�w î�mÔ��mDÌïm h �ioÃm �i� m gOÐ lmPsinpÈ
oWt�npwe�ç�e�Þse�ç�in{t�t�npÈ�t�wit���m h xWtuwio j |ÉxSáïm h t�� g F � t�n t�npwit�� � t�q�sioWt � ��t h �Am h xzt�w�win{q�sDx6w�t gkihrj È h m��Í��npt h x áIt h �it�we�`�:t h��JhWj È h mP���Ín{t h t h � m�wiw�oWtun{wit6Ìïm h � � t�xWo%npw��âm�o���m�xzt�npo � oyxztu�
�it h ��m h xWtIÆ g�3 tu�it�� Û t�n{x kig w � x¹sit hrg wDxzt hr� mP��tuw g wi���âmPwiw k t h!� t�|»t�s � oyx�m h xzt�we� � lj oWq�s�tuwg oyá��8�:n{t�î�m��Pm�Ìïm h �tD:n h x g m � �
mPq�s�npwitÇnpoyx L orx h n k tu� Ú � j áÇwNMD�D�T�Ëse�çornptÇtuwDxzs lm � x*win{q�sDx6��tuw
� jP�p� t�w¨����|·mPw�È
tun{wit h î�m��Pm Á � Ä�D:n h x g m � �
mPq�sin{wit � o j |»t�s � xÃÆP� � �!��nptÍ�<wDxzt h orx lg xzÆ g wiÈ
| lgih ��tus h t h tA�}s h t�m��iou��tuo�È�n � x � t�npw�� � wâmP��nporq�situo ÏcmPq�s � mP�it�w�� j w�� � mPoWortuw g wi��tun{win Ú
È�t���m�xWtuwDx ��k t�we�âáÇnpt���tus h �inp��tuw�n j wâm � t�Â hWh m � o j �it h È hrj F�t���m�xWtuwDx ��k t�w�áÇn{t�� j�gi��� tP��pj wiÈi�T������4ËÄPÙ�6%|»tus � tuwe�

î�m��Pm�Ìïm h � � npt�xWt�x��itu� Ìïm h � � t�x �JhWj È h mP���Ín{t h t h tun{w Â � v���n{xA�in���t h oWt�w � hr��k x j`Ú
| g w � xWn j wit�w mPwe� áÇnpt �<mPoWs Ú � ~ n{È�win{t hyÚïg wi��D*t h oWq�s � lg oroWt �{g wiÈ�oWm � È j�h n�xzsi��tuw*4u�T�in{t�t h | lg�h
oWt�npwitÃÌïm h � � t�xzoÇw g xzÆ�tuw � m�wiwe�

��mPo wit g t�î�mÔ��mDÌïm h �GÄ8� Á t h � lj È � npq�sDx��âm h lgi� t h sinpwâm g o��ituw ��m�xWtuwâm g orx�m g oWq�sGÆ�áÇn Ú
oWq�s�tuw
Æ�áIt�n¹Ìïm h � � t�xWou�âo j áÇn{tA�imPo f*h Æut g È�tuw�� j w ~ q�s � lg oWort � w�m g |¹�it h ��m h xzt��

�:t h tun{È�tuwDx � npq�s�t<��m`xztuwim g orxzm g orq�s�Æ�áÇn{oWq�sit�w#Ìïm h � � t�x g w�� � Ì Ú Â kik�� n � m�xWn j wT� � Æ�á��
�it�oWoWt�w ��n{�i� � t�áïm h t�ê·o��âÂ � orq�siwin�xWx<ÝçíIt h | j�� ÈPx lgi� t h Â � ���<o��
ÚºÔNS ad± X ` Y�ijUhY�S _ g ` X ` iZY ` Y@SKT�U Þ ¼ ­ S a Ydà�ÔNS ad± T)f ± Õ@Ü)Ü�X ` Y5½¼:R�Õ@Ö[·
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z.B. ISO 7816
Dateibefehle

Mikroprozessor

Cardlet Cardlet Cardlet

Java Virtual Machine

Computer Applikation

Befehle/Daten an die Cardlets

Betriebssystem

Â �i� n � � g wiÈ�Ê��ËÊ � Â h q�sin{xWt � x g�h ��t h î�m��Pm�Ìïm h �e��m g o84ËÄPÙ�6

f npwit fJh á6tun�xzt hWg wiÈ�� j w�î�m���mDÌïm h ��n{orx¯Dcnpozm è:k tuw �J� m�xr| j�h ���ñD è��G� tuÈPx g wçxWt h mPw Ú
�it h tu�/|»tuorxu�PáÇnpt�Ìïm h � � t�xzo±� j �ØÌ j � kig xWt h m g |[��npt}��m h xzt}È�t�o k n{t � x g wi��� j�h xJ��t h áïm � xzt�x
á6t h ��tuwe��oWn{tusit£4 Ê�û76ì�

î�m��Pm�Ìïm h �ÇD:n h x g m � �
mPq�sin{wituo g wDxzt h t�npwâmPw��it h oWn{wi��w g�hï~8jPgih q�t Ú Ì j �it �Pj � k m`xzn � t ��Úg wi� ê·w j q�s�í�w�npq�sDx �D� xzt�q j �it Ú � npw lm hc�Pj � k m`xzn � t � ��áÇnptÃ�inpt �ç� mPoroWn{oWq�sit�w�D:n h x g m � �
mPq�sin Ú
wit�ou�

Ä�sÅÄ ? �e����ê'�B§ ¨�êÇ� õ�È � ���¯É � ���
lÂcs�w � n{q�s��ituw�î�m���mDÌïm h �io!�Pt h | jP� ÈPx L ��npwi� j áÇo!| jPhJ~ �Ím h xWq�m h �!MI��tuw Âcw�ozm�xWÆP���in{tIÂ hW� tun{x
| lgih��*hrj È h mP�Í��npt h t h � j w ÌIsin ki� m h xWtuw Ú Â kik�� n � m�xWn j w�tuw Æ g t hW� tunpq�sDxWt h wT�±��n�x ��npq hrj o j |Éx
D:n{o g m ��� mPoWn{q g wi�EDcnpo g m � ÌA@'@ � lj wiwituw
Â kiki� n � m�xWn j wit�w&q�sin k�� m h xzt�w g wâm � s lmPwiÈ�n{È�tuwDx Ú
áÇnpq � t � x g w��Vm g |!�inptÃ��m h xWtAÈPt � m��ituw�áIt h �it�we�T��m�o���n{wi� j áÇo � t�x h npt � oWo � oyxzt��ø| lgih �in{t
��m h xWt#nporxÍm g oWoWt h �it�� npwG� j � k j wit�wçxWtuw g wDxzt h xzt�n � x�� k m h mP��t�x h npornpt h>Ú�g wi�²mPw k m�oWo � m h
mPw#�in{tc� lg wiorq�sitÃ��tuo � tuw g xWÆut h ou� ~8j ornpwi�&Æ�� � �â��npt f npÈPtuwiorq�sâm�|Éxzt�w�áÇn{t:�in{tA� h lj F�t:�it�o
��m�xWtunpo � orxzt��Ío��6��npt � tuw g xWÆ � m h tuw �çhr��k x j È h m k sin{oWq�sit�w �Jhrj x j���j��p� t g wi�1��t h oWq�s�nptu��tuwit� t�|»tus � t��it h D:n h x g m � �
mPq�sin{wit�t�npwiÆ g orxWt �{� tuw-4 Á é�6E��Â g |Ç�inpt��Am h xzt�á6t h ��tuw m � o j win{q�sDx
w gih �in{tIÂ k�ki� n � m`xzn j wituwÃÈ�tuo k npt � x���o j w��it h wÍm g q�s �inpt6| lgih �in{tIÂ k�ki� n � m`xzn j wituw � t�w lj xzn{ÈPxzt�w
� j � k[j w�tuwDxzt�w��it�o}��npwi� j áÇo � t�x h n{t � oro � orxWtu��ou�
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C andere
Sprache

Compiler Compiler

MEL

Multos-AAM
Operating System

Hardware

MEL API

Off-Card

On-Card

Â �i� n � � g wiÈ�Ê��ËÝ � �
�c��� è�~ � m g o84 ÁPÁ 6

Â g q�s
�âmPo<�Am h xzt�w � t�x h n{t � oro � orxWtu�«�
�c��� è�~ED t h � lj È � n{q�sçxÇ�imPoc� � wâm��Ín{oWq�sit ~8k tun Ú
q�sit h w g wi� ~ xzm h xWtuw¨� j w oWt �p� oyx tuwDxSáÇnpq � t � xztuwG��m h xWtuw Ú Â kik�� n � m�xWn j w�tuwe�@Ï�t � tuw tun{witu�
v ~iè àPé Á ÙÍ��m`xztun{o � orxWtu� � n{t�xWt�xc�
�c��� è�~ lgi� t h �inpt �JhWj È h mP���Ín{t h o kih mPq�sitÃ� f �GFc�in{t
� hWg wi� � mPÈ�t&Æ gih�f wçxSáÇn{q �ç�pg wiÈ � j w²tun{È�tuw�tuw o j ÈPtuwâmPw�wçxWtuw�� f � Ú L Ì j �it � t�xzo
M��*Ì Ú>�JhWj`Ú
È h mP�Í��npt h t h�Úcj �it h��*hrj È h mP�Í��npt h t h m�wi�it h t h �Jhrj È h m��Í��npt h o k�h mPq�sit�w Úc� lj wiwit�w nps h t
ÂcwDá6tuwi� g wiÈ�t�w¨wâmPq�s¨� f � �Pj wD�Pt h xWnpt h tuw-4 Á�Á 6E���:n{t o j tuwDxzoyxzt�situwi��tuw � f � Ú Ì j �it � t�xWo� lj wiwit�w�m g | 3 t��it hJ� t � npt � npÈ�t�w��
�<�8� è�~çÚ ��m h xzt}È�t � mP��tuw g wi��m g orÈ�t�| lg s h x*á6t h ��tuwe�ç��m Ú� tun!o j�h È�x�m g |*�it h ÌIsin ki� m h xWt��inptÃÂ kik�� npqum�xzn j w
Â � orx h mPq�xA�
mPq�s�npwit#ê»ÂcÂ:��í Ú lmPs�w � n{q�s
�it h î�m��PmÇD:n h x g m � ��mPq�sinpw�t Ú | lg�h tun{wit ���Íort�xzÆ g wiÈ���t h � f � Ú>� t�|»tus � t�n{w
�in{t � t�|»tus � t
�it�oJÌIsin ki� m h xWtuw � t�x h npt � oWo � oyxztu��o�ê·o����imPÆ g Â �i� n � � g w�ÈcÊ��ÞÝçí��PîPt��it h±f wDxSáÇn{q ��� t h � g F<| lg�h3 tu��t�oWt�npwit h Â kiki� n � m�xzn j wituw � tun@L`� j mPorq j M��[�it�� � j wio j�h xzn g ���â�imPo��
�<�8� è�~�kOH tuÈPxu�
tun{witIá6t � xSáIt�n{xJt�npwi�it g xzn{È�t}Ä �6� xzt � m�wiÈ�tNv>� � t�m�wçx h mPÈPtuwe� f o � m�wiw�m � o j �Ím�J8np�Ím � ÙD×�×PÊ�×
��t h orq�sinpt��ituwit��
�c��� è�~ Â k�ki� n � m`xzn j wituw�ÈPt � tuwq4 Á�Á 6E�
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�<� �ituw ÛTg È h n Ð m g |A�in{tVë g w � xzn j wâm � n{x lm�x���t h ÌIsin ki� m h xWtuwio � oyxzt��ÍtV| lgih Â kiki� n � m�xzn j�Ú
wit�w Æ g ��t h tun{w�|·mPq�sit�we��t#J8npoyxzn{t h t�w áÇnptu��t hWg � Â � v ~ x�m�wi�âm h �iou� f oVÈ�t�sDx � t�n��inpt�oWt h
L`��n{�i� � t�áïm h t7M���tun{orx g � ��tus h �çm � o g � h t�npwit}� h t�n � t h oWq�siwin�xWxWorxzt �p� tuw�| lgih ��t h oWq�s�nptu��tuwit
�cm h ��áIm h t�êì�%tuort h<g wi� ÌIsin ki� m h xWtuw�í���o j wi��t h w�m g q�s g �õm � orx h m � xzt�ë g w � xzn j wâm � n{x lm`xztuw
áÇnpt�L)A�t�oWo jPgih q�t ��mPwâmPÈ�t h M g w�� L ~ t h �8n{qut �JhWj ��np��t h M�� ~ npw�wR�inpt�oWt h ��np�i� � t�áIm h t�npoyx
tuo����âm�F#Âcw � n{t�xzt h � j w ÌIsin ki� m h xzt�wio � orxWtu��tuw¨t�wDxzo k�h tuq�s�tuwi�it#� j á Ú �%t���t � ë g w � xWn j wit�w
nps h t h<�JhWj � gi� xztÃnp� ki� t��Ít�wDxznpt h t�w g w���npw��inptAtuwDxzo kih t�q�situw��ituw ~ xzt �p� tuw
n{� ��np��� � t�áïm Úh tcÂ � v*tunpw8| lg È�tuwT�i�:t hï�*hrj È h mP�Í��npt h t h t�npwit h Â k�ki� n � m`xzn j w � mPwiw&�imPwiw#�âmPo�ê»tun{w�|·mPq�sit�í
� j q�sio kih mPq�s�tuw Ú Â � v!�it h ��np��� � t�áïm h t kihrj È h m��Í��npt h tuw g wi� � g F�oWnpq�s g �¯�in{tInpwDxWt h w�tuw
D j�h È lmPwiÈ�tÃnp� �%tuort h:g w��Öm g |*�it h ÌIsin ki� m h xzt � tun{wit���tu�âm�w � t�w �ÍmPq�sit�we� lÂ<wi�it h x�oWn{q�s
�âmPo6ÌIsin ki� m h xWtuwio � orxzt�� Ú áIt h �it�w�mPw��it h t<��m h xzt�w j �it h �%t�oWt h*� tuw g xWÆ�x��Do jÃ��h m g q�sDxN�in{t
Â k�ki� n � m`xzn j w��âm�| lgih w�npq�sDx�wit g�kihWj È h mP���Ín{t h xIÆ g á6t h ��tuwe�

�:npt*��np�i� � t�áIm h t*m hW� tun{xWt�xex h mP��n{xzn j wit �p� wâmPq�s��it�� f wçxSá g�h |»oW� g orxWt h L f n{wiÆut � oyx lg q � M�4ËÄ�Ý�6 �� t�np�ØvSwin{xWn{xzm � n{oWnpt h t�wÍ�it�o���np��� � t�áïm h tuo � oyxzt��Íoïá6t h �ituw#�in{tcsit h orxWt �{� t h o k tuÆ�n{Üâorq�situw�vS� Úki� tu��tuwDxzn{t hWg wiÈ�tuwRn{wRtun{wituw�È �{j�� m � tuw ÛTg È h n Ð o k�g w � x&È�t � mP�it�w g wi��orxWtusit�w m � �âm�wiwg wDxzt h �inpt�oWtu� ÛTg È h n Ð o kig w � xÇÆ g�h D*t h | lg È g wiÈi�

ú�s:r Éýü Îâ}xè û

�:t h}~ x�mPw��âm h ��ÌI� Ú Â � v C á gih ��t ÁÔù�ù ÙÃ� j w#�it h �:t g xWoWq�sit�w��¿t � t �Pj �����it h �A�
�����itu�
� l��D�vSw�| j�h ��m�xWn j w�orxzt�q�siwin �Vg wi�¨�¿t � tu� hWg oyx �:t g xzoWq�s � mPwi� �it�Üâw�npt h x�� fJh npoyx�t�npwit � t Ú
oWq�s h tun �ig wiÈÃw gih | lg�hI~ q�siwin{xrxzoyxzt �{� t�we�D�inptÇ�%t�oWtuÈPt h lm`xztcÆ gih D*t h | lg È g wiÈÃorxWt �p� tuw�o jP�p� t�w g wi�� n{t�xzt�x � tun{wit*áIt�n{xzt h È�t�situw��itIÂ � orx h m � xzn j w�� j w�ÌIsin k�� m h xzt�w�| g w � xWn j wâm � n{x lm�x���áÇnpt � Ì}ö ~ Ìj �it h�è:k t�w�Ìïm h �¨mPwe�¹ÌI� Ú Â � v�n{orx h t�q�sçx�tun{w�|·mPq�s¨m g |»È�t � m g x���ortunpw�t ~ q�siw�n{xWxWorxWt �p� t � t Ú
orxWtusDx<w g�h m g oÇ� h t�n � t�|»t�s � t�we�âoWn{tusit��¹m � t �p� t:Ýi� Á �

ÂcwisimPwi�&�it�o � m h mP��t�xzt h o L �âmP�NM:áÇn h � � tunTÌI� �âm�xzm�t hr� m�wiwDx�� jP� �âmPoï� j �Í�ÍmPwi� j
QIÔNS ad± Ó `$a[­ iZf7SKXµÕ@Ü�Ü)XZiÙc$SKYWi ® f.- a[® g a S ­¯­ ijf)g ² f
Y `$a �ßS#c `
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ÌI� Ú Â � v}ë g w � xWn j w � tu�it g x g w�È
ÌI� n{win{xAê»q�xWwe� k w�í ÌI� Ú Â � v g wi���in{t D*t hW� n{wi� g w�È�Ì j � kig xWt hÚ �%tuort h ÈPt h lm`x�Ï h �âq�xzw
��n{x ~8�pj x k w�n{win{xWn m Ú� n{oWn{t h t�w
ÌI� �âm`x�mÍê·q�xWwe�D�âmP�T�â4 ���{� 6ì�Dq j ����m�wi�e�ç4 �{��� 6E�h tuo k[j w�oWt�í

��m�xWtuwâm g orx�m g oWq�s���n{x&�%t�oWt h Ï h �Iq�xzw mPw
Âc� h tuoroWt��âmP�e� � t�|»t�s � Ì j ����mPw��e� �JgOÐ t h
| lgih Â<wçxSá j�h xcn{w h tuo k[j w�oWt

ÌI� q �pj ort�ê»q�xWw�í D*t hr� npw�� g wiÈ�Æ g �%tuort h Ï h �âq�xzw � t�tuwi��tuw

�¹m � t �{� t:Ýi� Á � ÌI� Ú Â � v Á � Á ê·��n{x}��tuw#áÇnpq�sDxzn{È�orxWtuw � m h mP�Ít�xzt h w�í���m g o84 Á Ù�6

tun{w � t�|»t�s � | lgih �âmPo��%tuort h È�t h lm�x�oWt �p� oyx j �it h tun{w ��m�xzt�w k m � t�xÍê»Â � ���:í�| lg�h �inpt ÌIsin k8Ú� m h xWt�nporxu�
ÛTg ��tuw �%tuortuÈ�t hÔlm�x Ú>� t�|»tus � tuwe���in{tÍÌI� Ú Â � v�m�w � npt�xWt�x � �%È�tus ljPh tuw � t�|»t�s � t�áÇnptÇA f!Ú~�f ���¿� f � ~ �¿ÂJ�Ç� ~ � f î f ÌI� vyÌ}Ìc� j �it h v�Ï � �<� g wi� è �<� � �<� | lgih ��t h�lm�xzt ��n{x

�:npo ki� m �Íg wi���!mPoyx�m�x gih �
ÌI� Ú Â � v6m � oyx h mPsinpt h x � tun{wit�ÌIsin ki� m h xWtuw�| g w � xzn j wâm � n�x lm�xu��tuo � m�wiw � t�|»t�s � t g wi�#��m Ú

xzt�w ê·Æ�� � ��npw�ë j�h � � j w&Â � ���<ozíN� g�h q�s&�it�w#��t�oWt h w gih mPw��inptc�Am h xzt�w�á6tun{xWt hrh tun{q�situwT�

ú�sK� èÊÉTStõ�É

��n{q hWj o j |Éxu����tu� ki�pg o ~ Â�� �Igi�{� �<�<t�á � t�xrx Ú>� mPq � m h �T�:v � �Ö� ~ q�s �pg � � t h È�t h � ~ nptu��tuw�o
Ï<n J8� j�h |>� ~8g wV��npq hrj o � oyxztu��ou��� j oWs�n � m��ñD*t h npë j wit g wi��vSwDxzt ��� tuÈ�t�w�ortun�x Á�ù�ù Ù �inpt L vSw Ú
xzt hWj�k t h m � n � n{x �&~8k tuqun�Üâq�m`xzn j w�| j�h vyÌ}ÌIocmPwi� � t h o j wâm � Ì j � kig xWt h<~�� orxWtu��o
M�|»t�orx�4ÞÊ Á 6E�Û npt � �in{tuoWt hA� Ì}ö ~ Ì �Ã� j�hW� È hrj�gik npoyx�tuou���in{t ÛTg ozm��Í��tuwâm hW� tun{xc� j w¨��npq hWj o j |Éx���npw Ú
� j áÇo � ÌIo���n{xÇÌIs�n ki� m h xztuw�o � orxWtu��tuw�Æ g �Pt h t�npw�|·m�q�situwe�

vSw1Â ��� n � � g wiÈÖÝi� Á npoyx��it h LÔorq�sinpq�sDxzt�wâm h xznpÈPt�M�Â g | � m g ��tuo � Ì}ö ~ Ì ~ç� oyxzt��ÍoÍÆ g
t hr� t�wiwituwT�

f npw � Ì}ö ~ Ì ~�� orxWtu� � tuorxWtusDxÍwit � tuw1ÌIsin ki� m h xzt�w ê·vyÌ}ÌIozí�m g oÍvSwDxWt h |·m�qut��:t���npq�t
�cm�wi� � t h wOÂ��âtunpw�tu� AÇtuoro j�gih qut��
mPwâm�È�t hÇg wi����tus h t h t�w ~ t h ��n{qut �JhWj ��np�it h we�

�:npt�Â g |»ÈDm � tÍt�npwit�oÃvSwDxzt h |·mPq�t��:t��8n{qut��cm�wi� � t h oAnpoyxÃt�ou����t h oWq�s�nptu��tuwit#�%tuortuÈ�t h lm�xWtg wi�V��t h t�w Âcwiorq�s �pg FP� lj È � npq�s � tun�xzt�w êì� ~�� �Tort h npt �{� �����{�Åí�sin{wDxzt h tunpw�t h�~ q�siwin{xrxzoyxzt �{� tÃÆ g
��t h oyxztuq � tuwe���:n{t ~ q�siw�n{xWxWorxWt �p� t � n{t�xWt�xJm � o±ë g w � xWn j wim � n�x lm�x��in{tï� j ��� g win � m�xzn j wÃ��n{x¹�it h
ÌIsin ki� m h xWtP�Po j áÇnpt}�it h tuw ÛTg oyx�mPw��io Ú l� � t h áImPq�s g wiÈ�ê·Æ�� � �DÌIsin ki� m h xztït�npwiÈPt � t�ÈPx���sit h m g o Ú
È�t�w j ���Ít�we�e���{�Åí��
« ÔNÓNÖU
@Ô!¼�´�ÔNS ad± Ó `$a[­ ijf�S#XV
!S#UWijcPÔ ®#­¯­ SKf ± ¼ ` YI´ñ¶ W�X½¹»:- `$a U ® f�SKX Ô ®#­ Ü)T)Y `$a ¼ ­ S a Y�ÔNS a[±Ñ ² fGY `$a �ßS#c ` / ` ³GiÙc `òÞß²ZY /�àNÖâ¿ ` U ` g `$a \SÅY
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Interface
Device

Interface
Device

Interface
Device

ICC ICCICC

IO-DriverIO-Driver

IFD HandlerIFD Handler IFD Handler

IO-Driver

Applikation

Crypto Service ProviderICC Service Provider

IFD Service Provider

Middleware

RS-232 PS/2 USB

Applikation

Ressource Manager

Treiber

Hardware

Â �i� n � � g wiÈ�Ýi� Á �â� Ì}ö ~ Ì�Â g | � m g wâmPq�s<4ÞÊ�Ä�6

�:t h A�t�oWo j�gih q�t��
mPwimPÈ�t h<� lj oyx�� h t�n �JhWjP�i� t��Ít � t�np� ÛTg È h n Ð m g |Jv>ë±�:o g wi�
�it h tuw
ÌIsin ki� m h xWtuw<4ÞÊ Á 6 �

Á � ÛTg oyx�mPw��io lgi� t h áïm�q�s g wiÈ lgi� t h ��nptN�itu� Ì j � kig xWt h mPwiÈ�t�oWq�s �{j oWortuwit�w�v>ë±�:ou�¾o j áÇn{t
�it h t�w�ÌIsin k�� m h xzt�we�*��mPÆ g È�t�s lj�h x��in{t � t h t�n{xWorxzt �p�{g wiÈ g wi� � t�n{xzt h ÈDm � t��inpt�oWt h
vSw�| jPh �Ím�xzn j wituw#m�w � tun{� AÇtuoWo j�gih qut��
mPwâmPÈPt hÇh t�È�npoyx h n{t h xzt:Â kiki� n � m�xzn j wituwT�

Ä8���:t h AÇtuoro j�g�h qutc�
mPwimPÈ�t hN�Pj wçx hWj��{� n{t h x±�ituw ÛTg È h n Ð m g |%��m h xWtuw g wi����t�oWt�È�t h lm�xzt��
��mP� gih q�s áÇn h � t h � lj È � npq�sDxu���âm7F��Ít�s h t h t}Â k�ki� n � m`xzn j wituw�È � tun{q�siÆut�n{xWnpÈ:m g |[ë g w ��Ú
xWn j wit�wÖ� j w¨tun{witu� �%tuortuÈ�t hÔlm�x g wi�¨t�npwit h ÌIs�n ki� m h xzt�Æ g È h tun{|»t�w j �it h m � t h tunpw�t
Â kiki� n � m�xzn j w��it�w ÛTg È h n Ð LÔt#J �ç�pg orn{�âMAt h s lm � xu�

Ê�� � t h t�n{xzoyxzt �p�pg wiÈI� j w�� j ��� g win � m�xzn j wio k�h np��n{xWn{�Ptuw}| lgih L �âm h lgi� t hr� npt�È�tuw��it7M ~ q�s�npq�s Ú
xWtuw ����j � ki� tKJ�tÇë g w � xWn j w�tuw � mPwiw��in{tÇÌIsin k�� m h xztIw g�h npw ��tus h t h t�w�m g |»tun{wâmPwi��t hyÚ
| j�� È�tuw��ituw ~ q�s h n{xrxztuwÍm g oy| lg s h tuwe�ç�it h tuw ~ xWt g t hWg wiÈAáÇn h ��� j � AÇtuoro j�gih qutc�
mPwâm Ú
È�t h lgi� t h w j �Í��tuwT�
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�:npt ~ t h �8n{qut �Jhrj ��n{�it h ê»vyÌ}Ì ~ t h ��n{qut �JhWj ��np��t h:g w�� Ì hr��k x j È h m k sinpq ~ t h ��n{qut �JhWj`Ú
��np�it h í*m � oyx h m�sinpt h tuw��inptÇnp� ki� tu��tuwDxzn{t hWg wiÈ�orxWtuq�siw�npoWq�s�tuw&�:t�x�mPn � o±��t h orq�sinpt��ituwit h ÌIsin k8Ú� m h xWtuw g wi� � npt�xWtuw��it h tuwVë g w � xWn j wâm � n{x lm�x lgi� t h tun{wit ~ q�siwin�xWxzoyxzt �p� tAmPwT�[�:t h vyÌ}Ì ~ t h>Ú
��npq�t �*hrj �8n{�it h�� n{t�xWt�x���m�xWtunpo � orxzt���| g w � xzn j wâm � n�x lm�x g wi� Â g xzsit�wDxzn{ÜiÆunpt hWg w�È�o kih np��n{xWn{��t
ê·Æ�� � � � v�Ïcí�m�we�¾�:tuwÃ� ~çÚSf J k j�h x � tuoWq�s hÔlmPw �çg w�È�tuw g wDxWt hW� npt�È�tuwA�inpt6Ì hy�8k x j È h m k sin{q ~ t h>Ú
��npq�tuo � oWn{t � npt�xztuw ~ q�s � lg oWort � �Pt h áïm � x g w�È�npw �ç� � f*h Æut g È g wiÈ��T�<mPoWs ÚIg wi� ~ npÈPwinpt h | g w � xWn j�Ú
wit�we�%o j áÇnpt�D*t h orq�s � lg oroWt �pg wiÈ����<�«��npt�LÔtKJ8xWtuwi��tu� qum k m � n � n�xzn{tuo
M�4ÞÊ�Ä�6±�it h ��t�oWt�È�t h lm�xzt��
áÇnpt�Æ�� � �[�:n{o ki� m ��g w�� � v�Ï ÚS� mP� � lg ���Ít h xÇoWn{q�s���t h v>ë±� ~ t h �8n{qut �JhWj ��np�it h �

�:tu�3Â kiki� n � m�xzn j wio ÚS�JhWj È h mP���Ín{t h t h oyxzt �p� x��imPoÃÂ � v:| lgih 3 tu�it��inpt�oWt h L ~ q�s�npq�sDxzt�w!M
tuwDxWo kih tuq�sit�wi�it � n �i� n j xWsit � or| g w � xzn j wituwRÆ gih D*t h | lg È g wiÈ�� � nporsit h tKJ�xznpoyxzn{t h x�w g�h tunpw�tj\[ Æun{t �{� tïvS� ki� t��Ít�wDxznpt hWg w�È��it h*� Ì}ö ~ Ì Â � v � n �i� n j xzs�t � t�we� g wi�ÍÆ�áïm h t�npwit���npq hrj o j |Éx
D*t h oWn j w | lgih vSwDxzt � ��n{wâÊDÄ ~�� oyxztu��tP�±�Ötun�xzt h t �J� m�xrxW| j�h �Ít�w�ê·n{wDxzt h tuorozmPwDx�á lm h t�w Æ�� � �
��npw�� j áÇo�Ì f j �it h Ï<� m g |ÇÂ �pk simDö���n k o�í�oWn{wi� � npoÃsit g xzt&m g q�s w�npq�sDx�È�t ki� m�wçxu�!vS�
A�mPsi��tuw��ituoI�
� ~ Ìï� f 4 Ý76 �*hrj�3 t � xWoNáÇn h ��tunpw�t�LÔnpw j\[ Æ�npt �{� t7M � Ì}ö ~ Ì � n �i� n j xzsit � | lg�h
�%npw g J#n{� k�� tu��tuwDxWnpt h x��

ú�sÅÄ !�Ë<���9É � � �

�:npt��%n{orxzt��it h ��n{xzÈ � npt��it h ��tuo è�k tuwâÌïm h ��Ì j wio jPh xzn g ��o�n{orx � m�wiÈ � Ê Ú �/vSwDxzt h wâm�xWn j wim � �
Âc��t h npqumPw f J k�h tuoro6� h m��Pt � A�t � m�xWtu� ~ t h ��npq�tuo�� �6gi�p� �P��m �{� mPo ~ tu��npq j wi� g q�x jPh �Dë!n h oyxJÂcq Ú
qut�oWo��P��tu� ki�{g ou��v � �Ö��� j oWs�n � m�Ì j�hrk[j�h m�xzn j we��� j áÇn�x j���j � ~ q�s �{g � � t h È�t h � ~ npt��Ít�wiou� ~8g w
��n{q hWj o � orxWtu��ou�ç� � n7]1vSwiqP����D:n{ozm:vSwDxzt h wâm`xzn j wâm � �`o j áÇn{t_^:Â�Ì Â g x j ��m�xWn j wT�`vS� ��t�È�tuw Ú
ozm`xzÆ�Æ g � � Ì}ö ~ Ì Â<wiozm`xzÆ Ú | lgih t�npwit �J� m`xWxW| jPh �øê»��n{wi� j áÇo�í��âtunpw&Â � vIÆ g#h t�m � npoWn{t h tuwe�
npoyx��inpt*vS�it�t*�ituo è:k t�w�Ìïm h ��ë h mP��t�á j�hW� o��in{tP��� lj È � npq�sioyx ki� m`xWxW| jPh � g wim � s lmPw�È�npÈïÆ g t�npw �
�âmPo è:k tuw�Ìïm h �
ë h mP�Ít�á jPhW� Ã n{orxÇt�npw ki� m`xWxW| jPh � g wim � s lmPw�È�npÈ�t�ou� h t�npw#npw�î�m���m�È�t�oWq�s h npt Ú� tuwit�oÍÂ � v�w g�h | lgih î�m���m��*��mP��n{x n{orx è:k t�w�Ìïm h � kihrj È h m��Í��npt hW� m hÃg wi� � t�w g xzÆ � m h
m g | 3 t��itu�«Ì j � kig xzt h � | lgih �it�wVtuo�tun{wit�î�m���m£D:n h x g m � �
mPq�sin{wit È�n � x Ú � j � Ï<t�xSá j�hr�
Ì j � kig xWt h lgi� t h �ituw � Ì � n{o}sinpw#Æ g � � hrj F h tuq�siwit h �

��mPo è:k t�w�Ìïm h ��ë h mP��t�á j�hr� oWt �p� oyx � t�orxzt�sDx:m g o�Æ�áIt�n��¹t�n � t�w 4 Á Ä)6 �
Á �<Ìïm h � ~ t h ��n{qutA��m � t h

�:n{tuoJnpoyx*tun{wit ~ q�siwin�xzoyxzt �{� t}Æ g � ÛTg È h n Ð m g |T��nptÇë g w � xzn j wâm � n{x lm�x±�it h ��m h xWtP� � Æ�á��
�it�w Â k�ki� n � m`xzn j wituw m g |��it h ��m h xWtP����mPÆ g È�tus lj�h t�w �inpt ë!n � t�Âcquq�tuoro�Ìïm h � ~ t h>Ú
��npq�tuo��±| lgih �ituwG�<��ÈDmPwiÈ ��n{x���m`xztun{tuw g wi�G��m�xWtunpo � orxzt��Ít�wG��t h ��m h xWtP�Jo j áÇn{t
�in{t ~ npÈ�wim�x gih tÔÌïm h � ~ t h ��npq�tuoÃ| lg�hA�çhy�8k x j È h m k sin{oWq�sit�ë g w � xzn j wituw áÇnpt ~ n{È�winpt h t�wg w�� D*t h orq�s � lg oroWt � we�Ç�¿tun � �it h Ìïm h � ~ t h �8n{qut�o�n{orx�m g q�s �imPo#Â kiki� npqum�xzn j wR�
m Ú
wâm�È�tu��tuwDx � �in{tuo���t h áïm � xzt�x��in{t�Â kiki� n � m�xzn j wit�w²m g |��it h ÌIsin k�� m h xzt�� f o � npt�xzt�x
ë g w � xWn j wit�w¨áÇnptÍ�inpt�vSw�orx�m �p� m`xzn j wÖt�npwit h Â kik�� n � m�xWn j wT�%Â gOH n{orxWtuwe� ~ x�m h xzt�w g wi��I�{j q � n{t h t�w&� j w�Â kik�� n � m�xWn j w�tuwe�

Ú ®:±:`$a ¾eT a[Ø#Ý IPÔ Y
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Ä8�Ç�¿t h �Ín{wâm �%~ t h ��n{qutÃ�¿m � t h
�:n{tuoWt h �¹t�n �â� n{t�xzt�xN�ituw ÛTg ÈDmPw�ÈÃÆ g �it�w k s � oWn � m � n{oWq�sit�wåL ~8�{j xzo
M���t h ��t�oWt�È�t h lm�xzt �
�in{tïÂ � | h mPÈ�tI�ituo ÛTg oyx�mPwi��oJ�it h ��m h xztP�P�âmPoJÂ g oWsâmPw��it � w�� j w�� j �Í� g win � m�xWn j w�o Úk m h mP��t�xWt h wT� fJh t hW� m gi� x:�imPo ~ t�wi�ituw g w�� f � k |·mPw�È�tuw�� j wVÂ � ���<o�� � t�n!tuwDx Ú
o kih t�q�situwi��tuw ��t h�lm�xzt�w �Tlj wiwituwÖ�:npt�wiorxWt�áÇnpt � v�Ï Ú>� m�� j �it h ��m g ��tuwâm � � hrg q ��Ú
�%tuort h mPwiÈPtuo k�hWj q�situw
á6t h �ituwT�

�:npt�ë g w � xWn j wioyáIt�nport�� j w è�k tuwâÌïm h ��nporx}�Pt h È � t�npq�s � m h ��n{xï��t h � j w � Ì}ö ~ Ìc�
ÌIsin k�� m h xzt�wisit h orxWt �{� t h6� npt�xzt�wÍ| lgih nps h t<o k t�Æun{t �p� t:ÌIs�n ki� m h xzt�tunpw�t<vS� ki� t��Ít�wDxznpt hWg w�È

�it�ocÌïm h � ~ t h ��npqut���m � t h o�mPwe��È�tuwâm g o j áÇnpt��%t�oWtuÈPt hÔlm`xztus�t h oyxzt �p� t h �âmPo�Ìïm h ���¿t h �Ín{wâm �
��m � t h np� ki� tu��tuwDxzn{t h t�we�

��mPo è:k t�w�Ìïm h ��ë h mP��t�á j�hr� áÇn h �#npw ~8g wio ~8j�� m h n{o D*t h oWn j w�é�t�wDxzsâm � xzt�w�ortunpwT�

ú�s$ú è {xÉ�õ ` rtr

�:npt#ë¹n h �ÍmþA ~ Â ��t�Üâwin{t h x���n{x � �:Ì ~²ú ÁPÁ �it�w L`Ì hy�8k x j È h m k sin{q�� j�� tuw1vSwDxzt h |·mPq�t~ xzmPwi�âm h �!M��Im g q�s L Ì hr��k x jP� nWMVÈ�tuwimPwiwDx��ÇÌ hy��k x j�� n�n{orx&t�npwit ~ q�siwin{xrxzoyxzt �{� t�Æ�áÇnporq�situw
Â k�ki� n � m`xzn j w g wi�Ö�ituwÖo j Èi��LÔq hr��k x j È h m k sinpq x j�� t�wio
MD� f npw � j�� t�w npoyx�tun{w¨��t h�lm�x��%�âm�o
� hr��k x j È h m k sinpt¡L � mPwiwNMD� f o g wDxzt h orx lg xzÆ�x �çhr��k x j È h m k sinporq�sitÇë g w � xzn j wituwÃáÇnpt¡D*t hyÚeg wi�f wDxzoWq�s � lg oroWt � we��D*t h n{ÜâÆ�npt h tuw g wi� ~ n{È�winpt h t�w�4 Á ×�6 g w�� o k tunpq�s�t h x ��hy��k x j È h m k s�npoWq�s�t è���Ú3 t � xWtP�*áÇnpt ~ q�s � lg oWort �pk m�m h t j ��t h�Û t h xWn{Ü � m�xWtP�J� j�� t�w � lj wiwit�w1ÆP� � �6ÌIsin ki� m h xWtuw j �it h
mPwi��t h tc�cm h ��áIm h t�o � orxWtu��t�oWtun{w Ú tuoïtKJ8nporxWnpt h tuw�m � t h m g q�s h t�npwit L ~8j |ÉxSáIm h t Ú � j�� tuwio:4�MD�

f npw L ~8�pj xGM m g o�Â �i� n � � g w�È Ý�� Ä npoyx�t�npw k s � orn � m � npoWq�s�t h
ÛTg ÈDmPwiÈPo kig w � x�| lgih tun{w
� j�� t�we��o j ÆP� � �âtun{w��%t�oWt h | lgih ÌIsin ki� m h xWtuwe�

Ï<t�xzoWqum k tuo �Ihrj áÇoWt h L`Ì j ��� g win{q�m�x j�h M � mPwiw � �:Ì ~�ú Á�Á � j�� t�wio:tun{w � npwi��tuw g wi�
Æ g�h Â g or| lg s hWg w�È �çhr��k x j È h m k sinporq�sit hcè:k t h m�xWn j w�tuw#mPwioyxzt g t h tuwe�

5$VGYhYWÜ Ý����ºb�b�b�� Y a T�U�Ydc ` f
Y `$aa� ±)`b� VGY ­ X � - a[®e± T)¾GY `b� Ó�Ô - k Ô!¼�·#· � ·dcG¸#Á � VGY ­
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Applikation 1 Applikation k

Cryptoki Cryptoki

Device Contention/Synchronisation

Slot 1 Slot n

Token nToken 1

Â �i� n � � g wiÈ�Ýi�ÅÄ �â� �:Ì ~�ú ÁPÁ m g o84 Á ×)6
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�<n{t h | j�� ÈPx}t�npwit l� � t h oWn{q�sDxct�npwin{È�t h ÌIs�n ki� m h xztuwT�â�it h tuw�ë g w � xWn j wim � n�x lm�x g wi� �Jh tun{ou�
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ÛTg �¹m � t �{� t�×8� Á �

ô �Jh t�nportAn{w���� � tun%Â � wâmPs��Ít�� j w�ÝDûPû f n{wisitun�xzt�we� Á ���« Á � ù ×PÙ�Ù�� ~­¬�®
ô �Jh t�nport�npw&� � m��Í��t h w � � j ��t �p� w j q�s�w�npq�sDxï��t h | lg È � m h � �*h tun{o}�ituo¯D j�h È lmPwiÈPt h � j�Ú
�it �p� o ®

ô � t�nT�it h}~ xzm h q j o ~�� � g wi�&�it h ��n{q�m h � j ÌIsin ki� m h xWtcn{orxï��npt Û t h xWn{ÜâÆ�npt hrg wiÈÃwâmPq�s~ n{È�wâm�x gih ÈPtuoWt�xzÆ�npw#Â hW� tun{x ®
ô �:t h î�mÔ��m�v �Ig xrx j w&� j w
��m �{� mPoInporxïwinpq�sDx Ú áÇnpt��in{t�mPwi�it h tuw#� jPh È�t�orxzt �p� tuw
ÌIsin k8Ú� m h xztuw Ú t�npwit�v ~�è àPé Á û �*� mPorxWn ��Ú ÌIs�n ki� m h xztP�8o j w��it h w�t�npw � m�xrxzt h npt�Æut �p� t�w lmPsiw � n Ú
q�sit h ��t�x�m �{��Ú ��w j�k |>�D�it h m � o ~ q�s � lg oroWt � mPwis lmPwiÈ�t h �im � o A�n{wiÈ g � ��tuw&ë!n{wiÈ�t hNj �it h
t�npwiÈ�tum hW� tun�xzt�xÍn{w �âmPo�Â h � � mPwi� tunpw�t h �<s h C D*t h áIt�wi� g w�È¨Üâwi�it�x�� fJh �Pt h | lg ÈPx3 t�� j q�s lgi� t h tun{witGî�mÔ��mDÌïm h �¯Ä8� Á Dcn h x g m � ��mPq�sinpw�tP�A�:t h v �Ig xrx j w � tuw lj xWnpÈPx
wâm`x lgihr� npq�sÍtun{w�o k tuÆ�npt �{� t�oI�%tuortuÈ�t h lm�xu���it�w�L)A�t�qut k x j�h M�� g wi� � mPwiw&��n{xN�it�w#mPwi�it Úh tuw�npw#�!m � t �p� t�×8� Ä � t�x h mPq�sDxzt�xzt�wV�%tuoWt h w�winpq�sDxÇ��t h á6tuwi��t�x:á6t h �ituwe�
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ÌIs�n k � h n���tÃ��npq hWj ö
� j áÇn{x j��Pj ÌI� Ú Â � v�� � Ì}ö ~ Ì Ù�Ù�J8ÝDé)J ÁPÁ ×Pû Ù ù
�AÌ¯A Ý Á ûDö
��tu� ki�{g o � Ì}ö ~ Ìc� è:k t�w�Ìïm h � é�Ù�J�éD×:JâÄ�Ù æ�æ Á ÊD×
AÇt H t#J
à�Ä�ö~ q�s �pg � � t h È�t h ÌI� Ú Â � v�� � Ì}ö ~ Ì à�×)JiàPû)JâÄP× æ�æ é�é
Ìïm h ���
m�w�� jP� n � tÔö
�Çxzn{��mPq j

ÌI� Ú Â � v�� � Ì}ö ~ Ìc� è:k t�w Ú
Ìïm h �T� ~ npÈç�òÆut h xzn�ÜâÆun{t h x f Ä æ)æ Á ×�û ÄPû�û

v �6g xWx j w
AÇtuq�t k x j�h ��n{x�ö
��m �p� m�o

è:k t�w�Ìïm h � q�m�� Á Ù��Í�³² æ�æ ´<Ä ù

�¹m � t �{� tA×8�ÅÄ � l� � t h oWn{q�sDx<t�npwin{È�t h �%t�oWt h
Q�U � V)i `IaWØ T VGYWYWÜ Ýµ���Åb�b�b�� i _ T:YWY ® f � c ®#­
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ÛTg �¹m � t �{� t�×8�ÅÄ �

ô �Jh t�nport n{w����Ö� � tun:Â � wâmPsi��tV� j w ÄPû�û f npw�situn�xztuwT� Á ���  Á � ù ×PÙ�Ù � ~¶¬ �
��t�áÇn{q�sçx�n{w�È��iÂ � ��tuoro g w�È�tuw �Ih t�n{xzt�J#�}n{t�|»t�J�� lj sit�npw#��� ®

ô � j � k m�xWn � t � Æ g�è:k tuw�Ìïm h � � tu�it g xzt�xÇnpw���nptuort h �¹m � t �{� tP�ç�âm7F��it h �<t h orxWt �p� t h tun Ú
È�t�witÃî�m��Pm Ú wâm�xWn{�PtA� h t�n � t h | lgih �in{t���m h xWt � t h tun�xzorxWt �{� x��i� hrg wi�io lm�xzÆ � n{q�s�o j��p� xzt 3 t Ú
�it h±� Ì}ö ~ Ì ��j � k m�xzn �i� tN�%tuort h m g q�s��Ín�x è�k tuwâÌïm h � m hW� tun{xWtuwe�`�âm�npw è:k tuw�Ìïm h �
t�npwit t�wçxWo kih tuq�sit�wi�itÍvS� ki� tu��tuwDxzn{t hrg wiÈ�� j w � Ì}ö ~ Ì/m � o�Ìïm h ���¹t h ��npwâm � ~ t h ��npqut
t�wçxWsâm � xztuw�npoyx��

ô Â �p� t��%tuoWt h m g o��!m � t �p� t ×8� ÄÍá6t h �ituw lgi� t h tun{w oWt h npt �p� t�o���m � t � ��n{xc�itu� A�t�q�s Ú
wit h ��t hW�ig w��ituwe� f o#t#J8n{orxzn{t h tuw�m g q�s�Â<wioWq�s �{g F�� lj È � npq�s � tun{xWtuw1��n m � Ì}�
ÌIvSÂ Ú~ xWtuq �çki� m�xzÆ��}� ~�� � �N~ ö�Ä8� k m h m �{� t � �*npwR�in{t��¹mPorxzm�x gih n{wDxztuÈ h npt h x j �it h ë �pjPkikD�çÚf npw�oWq�s lgi� t ê»oWn{tusit�m g q�s�4 Á Ê)6Éí����:npt}oWt h n{t �p� tÇë j�h � ��tuoNÂcwiorq�s �pg oroWt�oïsâm�x6�ituwÇD j�hyÚ
xWtun � �it hN�J� m�xrxW| j�h � g wâm � s lmPwiÈPnpÈ � tun{xu�Pm � t h �im�| lgih �it�w¦Ïcm�q�sçxWtun � �it h6~ x hWj ���Pt h o j�h>Ú
È g wiÈ �e� tunJt�npwin{È�tuw �%tuort h wÖ� g F#Æ g o lm�xWÆ � n{q�sit hÃ~ x hWj �øÆP� � � lgi� t h �it�w �N~ ö�Ä�Âcw Ú
orq�s �pg F�Æ g ÈPt�| lg s h xÃá6t h �ituwT�!Âcw��it h t�� lj o g wiÈ�tuw m hW� tun�xzt�wÖ��n{x�Æ�áÇnpoWq�s�tuwiÈ�t�oWq�sâm ��Ú
xWt�xzt�w�Â �ç��g o�ê»ÆP� � ��� j áÇn{x j��Pj í��
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�Öt � q�s�t h ÌIsin ki� m h xWtuw � tuoWt h:g wi��á6t � q�sitÍÌIsin k�� m h xzt�tunpÈPwit�xcoWnpq�s mP� L � t�orxWtuwNM�| lgih ��tuwf npwioWm�xzÆ�n{w��<� f ����Âéæ
��m���npt�Â g |»È�m � t�wiorxWt �{�pg wiÈ#��t hW� mPwiÈPxu��m g oAtunpw�tu� î�m���m Ú Â kiki� t�xAsit h m g o�m g |}�%tuort h �

ÌIsin ki� m h xWt g wi���it h tuw ~8j |ÉxSáïm h tÇÆ g Æ g È h t�n{|»t�we�P| lm �{� x¿Æ g w lmPq�siorx6�in{t6� mPs � �it h ��np��� � t�áïm Úh t:m g | è:k t�w�Ìïm h �T�>Ï gih s�npt hI� m�wiw j siwit�È hWj F�t�w&Â g |ÉáImPwi� Ú áÇn{t:�it�� f npw � n{wi�ituw�� j w
Ïcm`xzn{�Pt Ú ë g w � xzn j wituw�n{w î�m���m Ú �in h t � x:�imPoAî�m��Pm è:k tuw�Ìïm h � Ú Â � v kihWj È h mP���Ín{t h x�á6t h>Ú
�it�we�â��m��âm�oÇî�m��Pm �:t���t �pj�k ��tuwDxÇ��n�xïm g |¹t�npwit h D:n{t � Æ�mPs � � j w �*� m�xWxr| j�h ��tuw���t h | lg È � m h
npoyx�� � lj wiwituw��âm h lgi� t h s�npwâm g o è:k t�w�Ìïm h � Ú Â k�ki� n � m`xzn j wituw m g |���t h oWq�sin{tu�it�wituw ~�� orxWtu��tuw
tuwDxSáÇn{q � t � x<á6t h �ituwT�

&�s:r ÉÊ���eË�Ì � �����]�

�:npt�t�npwiÆ�npÈ�t�w �çhr��k x j | lmPsin{È�tuw�ÌIsin k�� m h xzt�we�â| lgih �inpt��in{tÃ��t h orxzt �p� t h�� t h tun�xzo è:k t�w�Ìïm h � Ú
Ìïm h � ~ t h ��npqut�o±vS� ki� t��Ít�wçxWnpt hWg wiÈPtuw�ê·ou�¾�¹m � t �p� t6×8� Á í � t h tun�xzorxWt �{� tuwT�`ornpwi�A�in{tï� � �AéPû�û�û��
o j áÇn{tA��t h î�m��Pm�v �Ig xrx j wT�

vSq�s&oWq�s � mPÈ�t 3 tu� j q�s�t�npwit ��hy��k x j | lm�sinpÈ�tcî�m���mDÌïm h �Í� j�h ���im��inpt�oWtc�Am h xzt�wDx �8k tuwÍ��t h>Ú
oWq�s�nptu��tuwit]D j�h xztun � t<sâm � tuw � ornpt:ornpwi��� gi� xWn m kik�� n � m�xWn j w�o Ú ��m h xzt�we�D�e�Þse��n{w&nps h tu� ë g w ��Ú
xzn j wio g ��|·m�wiÈ
win{q�sDx�m g | h t�npwit�� hy��k x j È h m k s�nptVêÉáÇnpt���npt���tun{orxzt�w � t�x h mPq�sDxzt�xztuwG��m hyÚ
xzt�w�í � tuorq�s h lmPw � xu����n�xcá6tuwin{È�Â g |ÉáImPwi� � mPwiw
nps h t�ë g w � xzn j w���n{x<�<n � |»tA�it h Ìïm h � � t�xWo� t � n{t � n{È t h áIt�n{xzt h x�áIt h �it�w Ú �ÍmPw���tuw � t¨mPw �ituw ~ x g �ituwDxzt�wâm g oyáIt�npo j �it h m�wi�it h tf npwioWm�xzÆ�� lj È � n{q�s � t�n{xzt�we�ç��m h�lgi� t h sin{wâm g o*n{orxN�inpt f wDxSáÇnpq �ç�pg wiÈ�� j w�tun{È�tuw�tuw è:k tuw�Ìïm h �
Ìïm h � ~ t h ��npqut�o�êÉ|·m �p� o:w lj xWnpÈçíÇ| lgih tun{wit�î�m��Pm�Ìïm h � h t�q�sçxÃtun{w�|·mPq�s �%g wçxWt h 4ÞÄ�×�6Jn{orx � t h t�n{xWo
m g oy| lg s hr� npq�s�t hÇ� t�npo k npt � Ú Ì j �it:� jPh sâmPw��ituwe�

Â �{� t h �inpw�È�o�È�n � x � tunIÌIsin ki� m h xWtuw � npoyx�� j w�| jPh ��n{x lm`x��Ín�xÃ��tu� ~ npÈPwâm�x g�h È�t�oWt�xWÆ g w Ú
��t h Æ�npq�sDx � m h � �Pj �Í��x�w g�h �inpt���Ì è�~ � � Æ�á��J�in{t�w j q�s np� Û t h xWn{ÜâÆ�npt hWg wiÈPo kihrj Æut
F � t Ú
Üâwi� � npq�s�tuw ~ xzm h q j o ~�� � g wi� ��n{q�m h � j ��m h xWtuw n{w ë h mPÈ�t��!��t�npwit&m�wi�it h t#ÌIsin ki� m h xWt
npoyxIÆ gih}Û t�n{xNÆut h xWn{ÜâÆ�npt h x�� f npwit�Âcw � n{wi� g w�È�� j w���Ì èA~ m�w�tun{w&î�m���mÃÂ kiki� t�xIn{orx 3 tu� j q�s

Ä�×
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oWt�s h m g |Éá6tuwi��npÈi�
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è:k t�w�Ìïm h ��npoyxIn{wiÆ�áÇn{oWq�sit�w g wDxzt h �ituw¦LÔÈ lmPwiÈ�n{È�tuwNMc�%tuort h w&��t h È hWj F�t�w&�<t h oyxzt �{� t h á6tun�x
��t hW�ih tun�xzt�xu� g wi���itu��tuwDxzo kih t�q�situw���npoyxÇ�inpt�Â g oráImPs � mPw#È�tut�npÈ�w�t�xzt�w
�%t�oWt h w
È hrj Fi�

f npw �JhWj��i� tu� � tun%��t h Â g oyáïm�s � tunpw�tuo��%tuoWt h o�ê·o��â�!m � t �{� t�×�� Ä�í ��h npw�ÈPx 3 tu� j q�s�áÇnpt Ú
�it h ��npt�� j w�| j�h �Ín�x lm�xc�Ín�x��itu� ~ npÈ�wâm`x gih È�tuort�xzÆ � ��xWnp�ÍmPq j sâm�x�Æ gih�Û tun{xAm � o�tun{wiÆun{È�t h
�<t h oyxzt �{� t h oWtun{wit �%tuoWt h �it h L¾Ìïm h ���
mPwNM Ú AÇtun{sitVwâmPq�s�vS� ~�f Ì f Ä Æ�t h xzn{ÜiÆunpt h t�w � mPo Ú
oWt�we�IvSoyx&�in{t ~ n{È�wâm�x gih ÈPtuoWt�xzÆ Ú � j w�| j�h �Ín�x lm�x�t h | j�h �it hr� npq�sT�N� g F¨�it h �%tuort h m g o��inpt�oWt h
��xWnp�ÍmPq j`Ú AÇtunps�t oWtun{we�¹ë m �p� o��in{tuort�� j w�| j�h �Ín�x lm�x�w�npq�sDx�t�wçxWoWq�sit�np�it�wi� nporxu��oWq�s � mPÈ�t�n{q�s
�âmPoÍÌIsin k � h n{�Pt���npw�nï�it h ë!n h �Ím
� j áÇn�x j���j � j�h�� wit � tuwGoWtun{witu� g wioWq�s � mPÈ � m h È�t h npw Ú
È�t�w �*h tun{o}oWnpw���� j�h m �p� t��Ø�inpt �ç� tunpw�tuw&Â � �Ít�oWo g wiÈ�tuw � tune��t h ornpwiwD� jP�p� t�w �J� m�xWÆunpt hWg w�È
�it�oï�%tuort h oN� j wÇD j�h xWtun � �Dë lg�h ortun{wit f n{wiozm�xWÆ�| lmPs�npÈ � tun{xNo kih n{q�sçxIm g FPt h ��tu�÷�in{t��¹m�xWozmPq�sit��
�âm�F�o j á j s � �in{t�� h t�oW�iwit hyÚ m � oïm g q�s&�inpt�Ì j �Í��t h Æ � m�w � �imPoÇÌIsin k � h n{�Pt���n{winemPw�nps h t
� g wi�it�w�| lg�h vSwDxWt h w�t�x Ú � j ��t � mPw � npwiÈÍm g o � n{t�|»t h we�

è:� wimPq�sÃ��t h npw Â � orq�siwin�xWx!Ä8�Å×ïmPwiÈ�t�o kihrj q�sit�wituw���t�oWt�xzÆut�o lmPw��it hrg wiÈcá6tun�xzt h t6ÌIsin k8Ú� m h xWtuw g wi�Ã�%tuort h � j w��it�w���t h orxzt �p� t h w�Æ�t h xWn{ÜâÆ�npt h xeá6t h �ituwe�¾n{orx%| h m�È � n{q�s � ��npt�Ïcm�q�s�| h mPÈPt
wâmPq�s Æut h xWn{ÜâÆ�npt h xzt�w ~�� oyxztu��tuw áÇn h � �ç� tunpw ��� tun � t�we�e�it�wiw �
mPoWortuwâm�wçá6tuw�� g wiÈ�t�we�!áÇn{t
ÆP� � ��� j ��t � m�w � npwiÈA| g w � xzn j winpt h t�w�oWq�s j w�ortun�xïÈ�t h m g ��t hIÛ tun�x}m g q�s j siwit ~ npÈ�wim�x gih È�t Ú
oWt�xzÆ��PÆP� � ��� j ��t � mPw � npwiÈ�w gih lg�� t hJ~i~ � ê·�:t g xWoWq�sit � mPw � í j �it h lgi� t h winpq�sDx!Æut h xzn�ÜâÆun{t hyÚ
xztc� � ÌIv½C Ú>~8j |ÉxSáIm h t<�Ín�xNwinpq�sDxïÆ�t h xzn{ÜiÆunpt h xWt h ÌIsin ki� m h xzt�êì� h t�oW�iw�t hyÚ ö�Ì j ���Ít h Æ � mPw � í��

� hrg wi�io lm�xzÆ � n{q�s1o j��{� xWt��ÍmPw²�imPsit h ��� f � lg�� t hW� t�È�tuwT� j�� �inpt
ÌIsin k�� m h xzt�wio � oyxztu��t
wâmPq�s ~ n{È�wâm�x gih È�t�oWt�xzÆ lgi� t h sim gik x�Æut h xWn{ÜâÆ�npt h xÇoWt�npw�� lg oroWt�we�
vSw �it h L �Jh m�J8npo
MïáIt h �it�w � t h tun�xzo!x lmPÈ � n{q�s j s�wit �JhWj���� tu��t}��n �p� n j w�tuwÃ��� k t h vSwDxzt h wit�x Ú
� j �Ít � mPw � npw�È�È�t ��g q�sDx�� g w�� �imPo�m �{� tuo j siw�t ~ npÈPwâm�x g�h È�t�oWt�xWÆP�T��mPsit h nporxctuo:| h mPÈ � n{q�se�j�� �c� f �¿��Â �âmPo ~ n{È�wâm�x gih È�t�oWt�xzÆ lgi� t h sâm gik x �ih m g q�sDx��

Â g FPt h ��tu� orxzt�sDx�| lgih �c� f ����Â � tunpwGÈ�tut�npÈ�w�t�xzt�o�� hWg oyxzqut�wDxzt h�Ú o j wi�it h w L w gih M
�âmPo�A�t�q�situwiÆ�tuwDx hrg � �it h �<win���t h oWn�x lm�x Ú Æ g�h�f*h orxWt �p�{g wiÈ g wi�9D*t h áïmPs hWg wiÈV� j w Û t hyÚ
xzn�Ü � m�xzt�w � t h t�n{xu�ïë h mPÈ � npq�sGnpoyx��âm h lgi� t h sin{wâm g o�� j�� ��npt��Pt h áIt�wi�it�xWt ~�j |ÉxSáïm h tP�ïm � o j
sin{t hÇè:k tuw�Ìïm h �e�â�âmPoÇ�<� f ����Â Â kiki� t�x j �it h È�m h �in{t�î�m��Pm�Dcn h x g m � �
mPq�sin{wit Á �ÅÄ � tun
È�t�oWt�xWÆut�orx h t g t�� f n{wiozm�xWÆ�winpq�sDx<m g q�s�Æut h xzn�ÜâÆun{t h x}áIt h �it�w
� lg oWortuwe�
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�:t h t�npwiÆ�npÈ�t��<t h oyxzt �{� t h �J�it�� tuo�È�t �{g wiÈ�t�wGn{orx��Jn{wiwit h sâm �{� � j w²� h tun<� j wâm�xzt�w²ortunpw�t
î�m���mDÌïm h � f wDxSáÇn{q ���{g wiÈ�o g ��È�t �ig wiÈ �Pj oyxzt�w �pj o�ê �Jh t�n6qum��¹��� ù é�û8� Ú í�Æ gih D*t h | lg È g wiÈ
Æ g orxzt �p� tuwe�*npoyx ~ q�s �pg � � t h È�t h �6�:npt�ë!n h ��mÖ��nptuortuq � t"¿3�:t�� h n{tuwDx � tuoyx�mPw��Rm g |���tuw
��m g |[nps h tuo*��� Á �ÅÄ�×Pû�� Ú xWt g t h tuw�� j8j��{� n{xzo���á lmPs h tuw�����tu� �J�pg oJÆ�áïm h o j á j s � ��nptÇm � x g�Ú
t �{� t�D*t h oWn j w�vSs h t h ��tu�r^ kih tuoro j Ä Á�Á � � ��m � o�m g q�s
��npt�ê·w�npq�sDx�î�m���mDÌïm h ��íÇ� � ��é�û�ûPû
��t h o kih mPq�sT� 3 t�� j q�s�win{q�sçx � npt�|»t h xWtP�

��mPo�t h sâm � xWtuwit�L`Ì ��� t hIH tKJGÂcquq�tuoro ~ ���íM � t�orxzt�sDx&m g o�t�npwit�� t�xSáIm¨×Pû�û ~ t�n{xzt�w
orxzm hW� tuw tuwiÈ � nporq�situw �<mPwi� �ig q�se�}Æ�á6tunÃÌ ��� t hIH tKJ�Âcq�qut�oWo
ÌIsin ki� m h xzt�we�ïtun{witu� �%tuoWt h
AÇt H tKJGà�Ä8�¹o j áÇnpt�t�npwit h Ìï�¥�Ín�x��it h tuwDxzo kih t�q�situwi��tuw ~8j |ÉxSáïm h t&npw ë j�h � � j w � h tun Ú� t h w1| lg�h �it�w���t�oWt h �I��t h ��n{q hrj o j |Éx � Ì}ö ~ Ì ��np��� � t�áïm h t ê�L`��npq hWj o j |Éx ~ �Ím h x�Ìïm h �
AÇtuoWo j�gih qut���mPwâmPÈ�t h M`í g wi��wâm`x lgihr� npq�s��it�� tun{È�tuwDx � npq�s�tuw ~ ��� �+ÏcmPq�sÍ�it h vSwioyx�m �{� m�xWn j wg wi� Æ�áIt�np�Ím � n{È�tu�zÏ�t g oyx�m h x Ú m g q�s g wDxzt h ��n{wi� j áÇoPÏ�� Ú nporx!�âmPo ~ ����t�npwioWm�xzÆ � t h t�n{x��ÛTg w lm�q�siorx�| lm �p� x 3 t�� j q�s m g |>���âm�F1�it h vSwi�itKJ ��tuo���n{xWÈ�t � npt�|»t h xWtuw��cmPwi� �ig q�sioVwin{q�sDx
��n{x:��tuwVx�m�xWo lmPq�s � npq�s�tuw ~ tun�xzt�wiÆ�mPs � tuw lgi� t h tun{wiorxWnp����x��[��mP��n{x<nporx:�âmPoA�cmPw�� �ig q�sÖm � o
Ïcm�q�sioWq�s � mPÈ�t�áIt hW��� m g �õÆ g È�t �ih m g q�sit�we�%��m�FÍtun{w�È hWj F�t h �¹t�n � �ituo��<mPwi� ��g q�situoAm g o
�it h Â g |»Æ lmPs �{g wiÈÍ�it h tunpw�Æut � wituw�np� ki� t��Ít�wDxznpt h t�w
î�m���mDÌïm h �V� � mPoroWt�w � tuorxWtusDx��[npoyx g w Ú
��t h oyx lmPwi� � npq�s � Æ g � Ïcm�q�sioWq�s � mPÈ�t�w²oWn{wiwD� j��{� t h n{orx��in{t � tuw g xWÆ g wiÈ �it h î�m��PmP� j q#��m Ú
xzt�npt�we���inpt���n{x��it�� ~ ����Æ g oWmP���Ít�w m g |}�inpt�ëâtuoyx ki� m�xWxWtÍn{wiorxzm �p� npt h xcá6t h �ituwT�±��m�| lgih�Pj �Í��x�n{�ß�<mPwi� �ig q�s1�inpt fJhr��� lm hWg wiÈÖ��t h ��t h oWq�s�nptu��tuwit�w L � j È�npw Ú>~ x g |»tuwNM g wi� �in{tÛTg È h n Ð o h tuq�sDxztAm g |±��m�xzt�npt�w&�it h ��m h xWtP�âo j áÇn{t��it h tuw lÂcwi�it hWg w�È�Æ g��çgih Æ��

��mPo�tunpÈPtuwDx � npq�sit ~ ��� � tuoyxzt�sçx:m g o�tun{wit h Â h xc��m`xztun{��m�wâmPÈ�t h �i��n{xÇ�it��¥��m�w
��m Ú
xzt�npt�w g w��R�<wDxzt h �Pt h Æ�tun{q�siwinporoWt�t h oyxzt �{� t�we�6Ìïm h � � t�xWoÍm g o � t h tun�xzo �Pj � k n � npt h xzt�w �ÁÀbÂ7Ã�Ä:Ä
ë!n � tuoAt h Æut g È�tuw g wi� Â � ���<o mPw ��npt���m h xzt�orq�sinpq � tuw � mPwiwe�!�<npw�Æ g¨��j �Í�Ãx��in{t#Ì �DÚ� t hIH t#JVvS� ki� tu��tuwDxzn{t hWg wiÈ��it h î�m��Pm�Ìïm h � ë g w � xWn j wit�wVnp� �ÅÀwÂ7Ã;ÄaÄ ë j�h ��m�xu� � tuorq�s lmPw � x
�ÍmPw
ornpq�s � tunp� �JhWj È h mP����npt h tuw�m g |*�in{t�ë g w � xWn j wit�w��it�oAî�mÔ��mDÌïm h � Ä8� Á ~ xzmPwi�âm h �io��
�in{tAn{w���t h Ì ��� t hIH tKJ�Â<ququt�oWo<np� ki� t��Ít�wçxWnpt h xïá gih �ituw ê·ou� g �Åí���o j�� mPwiw���mPw#ornpq�sit hW� n{q�s
m g q�s��inpt j�h n{È�npwâm � tuw�ê g wi� ��j orxWtuw �{j oWt�w�í �ÅÀwÂUÃ�ÄaÄ ë!n � tuo%� j wÇÆAÆAÆ � È�Ã0É�ÃO�ÊÄ�Ë\Ì��ÅÀ�ÍpÎ%Ï�È�Ã0É�ÃÐÀ�Ã;Ñ�Ò� tuw g xzÆ�tuwe�
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f npwit �Pj ��| j�h x�m ��� t�Â h x��it h��JhWj È h mP����tuwDxSáÇnpq �ç�pg wiÈi�eáÇnpt�ÆP� � �¿�inpt��it h ��tu�r^ kih tuoro j
AÇÂ:� ê � t�oWq�s h npt � t�w�npw 4ËÄ ù 6Éí�� j �it h ÈDm h tun{wit<î�mÔ��m � t�mPw lmPsiw � npq�sitÇ� h mPÈÖ¿ � hWj�k�Ú ë j�h ���
È�n � x}tuo � tun ~ q�s �pg � � t h È�t h winpq�sDx � tunpÈPtuwit �JhWj È h mP����t:� lg oWoWt�w�n{w&tun{wit h mPw��it h tuw f wDx Ú
áÇnpq �ç�{g wiÈ�o g �ÍÈPt �ig w�È kihrj È h mP�Í��npt h x g wi���âmPwiw��Ín�x ~ q�s �{g � � t h È�t h o L ��m`xztun{��m�wâmPÈ�t h M
m g |¹�in{t��Am h xzt�È�t�o k n{t � x}áIt h �it�we�

~ q�s �{g � � t h ÈPt h np� ki� tu��tuwDxzn{t h x¹m g |[��t h Ì ��� t hIH t#J�Â<ququt�oWoNw gih tun{wituw��¿tun � �it�oNî�m��Pm Ú
Ìïm h � Ä8� Á ~ x�mPw��âm h ��ou�±t�o�|»tus � tuw Æ�� � �!ë g w � xzn j wituw Æ gih ��tuwit h n{t hWg wiÈ�� j w ~ q�s � lg oroWt � wj �it h �in{tN�
��× g wi�8A�v �*f �cmPors Ú Â � È j�h n{xWsi�Ít�we���:t�w�Â g | hrg |���t h A ~ Â L oWnpÈPw!M Ú ë g w � xWn j w
npwDxWt hWk�h t�xWnpt h x ~ q�s �pg � � t h È�t h m � o:tun{w ~ �<Â Ú Á �cm�oWsit�w g w��Ö�âm h m g |*| j�� È�tuw��Vtunpw f J k[j`Ú
wit�wçxWnpt h tuw
�Ín�xÇ�itu� kih n{��m�xWtuw f J k j wituwDxWtuw Ú �inpt�o<sim�xcÆ gih � j wioWt
ª g tuwiÆ��T�âm�F ~8j�gih qut Ú
q j �it�| lgih �in{t�Ì ��� t hIH t#J&w�npq�sDx ��j � k m�xzn � t � Æ g mPwi�it h t�w�î�mÔ��mDÌïm h �io6nporxu���:n{tuoNÈ�n � x6m g q�s
| lgih �in{t�Ì �8� t h$H t#J ë g w � xWn j w ÀwÑØ×�Ù	ÚQÍÛ�8Ù�ÒVÃEÚQÛ�� ��nptuo�n{orx � tunJ�it h Ì ��� t h$H t#JÖ�in{t�t�npwiÆ�npÈ�t
� lj È � npq�s � tun�xIÆ g �Øtun{È�tuwDx � npq�sit�w¦A ~ Â ÚSf J k j wit�wDxznpt h t�w ÚÜÀbÑQ×�Ù	ÚØÍÛ��Ù	Ò�ÃEÚØÛ npoyx 3 t�� j q�s�tunpw�th t�npwit ~ q�s �pg � � t h È�t h ë g w � xWn j w g wi�Íw�npq�sDxNnp�¯î�mÔ��mDÌïm h ��Ä8� Á ~ xzmPwi�âm h ��tuwDxzsâm � xzt�we�D�:t h~ ��Â Ú Á Â � È jPh n{xWsi� g oÃnpoyx�m g F�t h �it�� win{q�sDx �Pj � k m�xWn � t � ��n{x�mPwi�it h t�w ~ �<Â Ú Á vS� k�� t Ú
��tuwDxzn{t hWg wiÈ�tuwT�PÆP� � ��npw è:k tuw ~i~ �*�P�:npt�o � tu�it g xzt�x����âm7F:È � t�npq�sit ~ �<Â Ú Á �<mPoWsDá6t h xWt}w gih
m g |}Ì ��� t hIH tKJ¨��m h xzt�wÖt h Æut g ÈPxAáIt h �it�w � lj wiwit�w g w��Öwin{q�sDxÃ�Pt h È � tun{q�s � m h ö � t�w g xzÆ � m h
��n{xÇmPw��it h tuw�� hy��k x j o � orxzt��Ít�w�oWn{wi�e�

��m ~ q�s �pg � � t h È�t hN� tun{wituw ~ np� gi� m�x j�h | lgih �âm�oN�¿tuoyxzt�w�� j w�Ìïm h � � t�xzoN�Ín�x � n{t�|»t h x g wi�
tun{È�tuw�t Ú win{q�sçx�î�mÔ��mDÌïm h �ÖÄ8� Á �Pj � k m�xWn �i� t Ú ë g w � xWn j w�tuw � tuw g xzÆ�x�� � mPwiw m g q�s �it h n{w~8g w�oIî�m���mDÌïm h �ÍÄ8� Á � m � t�xIt�wçxWsâm � xztuw�t ~ np� g�� m�x j�h Æ g � �¿tuorxWtuwÍwinpq�sDx � tuw g xzÆ�x*áIt h �it�w �
Æ g � Â g o kihrj�� n{t h t�wRtun{wit h lÂcwi��t hWg wiÈ npoyx��ÍmPw²o j È�tuÆ�á g wiÈ�t�w��âmPo&Ìïm h � � t�x&m g |��in{t
��m h xWt�Æ g o k n{t � tuw g wi��Æ g xztuoyxzt�we��tunpw�t�oWtus h Æ�tun{xzm g |Éá6tuwi��npÈ�t �JhWj Æutu� gih �

�:nptïÌ �8� t h$H t#J�Â<quq�tuoWoPDcn h x g m � �
mPq�sin{witïtuwDxWs lm � xJm g q�s � t�npwit�w���m hW� mPÈ�t}Ì jP�p� t�q�x j�h �
áÇnpt<ÆP� � �it�npwin{È�t�D*t h orn j wit�w&�ituoIv �Ig xWx j wio��â�:npt�o � tu�it g xzt�x��i�âm7F m �p� t �{j�� m � t�w£DNm h n m ��� tuw
� j w �JhWj Æ�tu� g�h tuw&È �pj�� m � �it�Üiwinpt h xNáIt h �it�w�� lg oWoWt�we���âmAo j wioyxïoWq�s�wit �{� o lmP��x � npq�s�t h6~8k tun Ú
q�sit h ��t hW�ih m g q�sDx�npoyx��¹�
mPw � m�wiw �in{t L t � t�ÈDmPwDxzt7M �JhWj È h mP���Ín{t h áIt�npoWt � j w î�m���m ê·��n{xÌ�Û ÆNíÇwin{q�sDx � t�n � tusâm � xzt�w g wi��áÇn h ��npw&t�npwit�Â h xcî�mÔ��m Ú ÂcoroWtu� �i� t h È�tuÆ�á g wiÈ�t�w Ú �âmP��n{x
È�t�sçx��it h È hWj FPt L î�mÔ��m Ú D j�h xWtun � Mc�Pt hW�{j�h t�we�

è�Ð t�w � m h oWq�sit�npwDx��inptAÌ ��� t hIH t#J�Âcq�qutuoro<È hWg wi��o lm�xWÆ � n{q�sit �JhWj���� tu��t���n{xï��t h<~8k tun Ú
q�sit h ��t h áIm � x g wiÈRÆ g sâm � tuwe���:n{t ë g w � xWn j w L oWt�x���t � M����Ín�x��it h ÆP� � ��A ~ Â Á ûDÄ�Ý � n{x~ q�s �rlg oWort � n{win{xWn m � npoWn{t h xâáIt h �it�w�o jP�p� t�we� � mPw�w�winpq�sDx¿m g |8tun{wi�Ím � m g |���tuw�ÈDmPwiÆ�tuw ~ q�s �rlg oWort �
Æ g È h t�n{|»tuwT�To j wi�it h wÖ� g F&o gi� Æ�tuoWorn{�PtÍ� h tun±�Ím � 3 t�á6tun � o�tun{wV� h n�xWxWt � �ituo ~ q�s �rlg oWort � o � t Ú
m hr� t�n{xzt�we�â��mPÆ g oyxzt�sçx 3 t�� j q�s � t�npw��<n{wçá6tun{oÇnp� �<mPwi� ��g q�se�

~ q�sit�npw � m h L �Pt h orq�s �pg q � xGM�ornpq�s �in{t&Ì ��� t hIH tKJ Âcq�qut�oWo�m g q�s ��n{xA��t h oWq�sâm�q�sçxWt � xztuwÌ�Û Æ¯Â g | hWg |»t�w � np� è�k tuwâÌïm h � � tun{o k n{t � Ú ] g t �{� xWt#J�x � t�Üâw��it�xÍoWn{q�sGt�npwGî�m��Pm�Ìïm h �GÄ8� Á
Ìïm h � � t�x ~8j�g�h qut��ï�âmPoÍnp� � j wioyx hWg�� x j�h t�npwin{È�t h � � mPoroWtuw1á6tun�xzt h tV� � m�oWoWt�w êìmPw��it h tuw
� �8k o�ícnpw�orx�m�wiÆun{npt h x�� ~8j m g |*�inpt���m h xWt�È�t � mP�it�we�Toyx lgih Æ�xWt��âmPo�Ìïm h � � t�x:��n{x�t�npwit�� g w Ú� t � mPwiwDxzt�w¨ëâtus � t h m � � f*h orx�m � o��in{t�vSwiorxzmPwiÆun{npt hWg wiÈPtuwÖm g oA�itu� � j wioyx hrgi� x j�h npw �in{t
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