
&KDOOHQJHV�LQ�FRPSXWLQJ�DQG�
VRIWZDUH�IRU�RXU�ELJ�GDWD�

-(1$6�0D\�������0DGULG

*��0HULQR��PHULQR#SLF�HV



hq�²�E]ZdkjQ[O�EP<YYI[OIh ��"�/�ÃÁÃÃ��!<GgQG�!<s�Æ��ÃÁÃÃ�

2XWORRN


]ZdkjQ[O�¥hq�²�G<j<�<[<YshQh¦�<h�<�Âhj�EY<hh�EQjQvI[�Q[�hEQI[jQNQE�E]YY<D��<[G�Q[hjQjkjQ][h

௅ �[EI[jQpI�j]�E][jgQDkjI�j]�E]ZdkjQ[O��<h�E]Zd<gIG�j]�GIjIEj]g�E][hjg��]dh�

௅ h�q�GIp��<h�<[�Q[jIYYIEjk<Y�<EjQpQjs���
<gIIg�d<jP�N]g�.IhI<gEP�/]Njq<gI��[OQ[IIgh

�rjg<]gGQ[<gQYs�Gs[<ZQE�I[pQg][ZI[j

௅ !<hhQpI�Q[pIhjZI[jh�Ng]Z�Q[Gkhjgs���Y]jh�]N�Q[[]p<jQ][��hP]gj�EsEYIh�

௅ �QIgEI�E]ZdIjQjQ][�N]g�j<YI[j

/khj<Q[<DQYQjs�jPg]kOP�
]YY<D]g<jQ][���
������++�
���"k++�
��<[G�DIs][G

�



hq�²�E]ZdkjQ[O�EP<YYI[OIh ��"�/�ÃÁÃÃ��!<GgQG�!<s�Æ��ÃÁÃÃ�

/EQI[jQNQE��[hjgkZI[j<jQ][

G<j<

DQDO\VLV

G<j<

GQOQj<Y�Q[Ng<hjgkEjkgI

'LJLWDO�,QIUDVWUXFWXUH�DV�LQWHJUDO�SDUW�RI�6FLHQWLƪF�
,QVWUXPHQWDWLRQ



hq�²�E]ZdkjQ[O�EP<YYI[OIh ��"�/�ÃÁÃÃ��!<GgQG�!<s�Æ��ÃÁÃÃ�

+/�/+&�IXWXUH�FRPSXWLQJ�QHHGV

ÂÁr�Z]gI�G<j<��ÂÁr�Z]gI�E]ZdYIrQjs


][hIgp<jQpI�hEI[<gQ]��EkggI[j�

dIgh][d]qIg�<[G�IrdIgjQhI�

Z<Q[j<Q[IG�

�OOgIhhQpI�hEI[<gQ]��Q[EgI<hI�

dIgh][d]qIg�<[G�IrdIgjQhI�

�Y<EX�YQ[Ih��ÛÂÁ�ÃÁÚ�sI<gYs�E<d<EQjs�

Q[EgI<hI��<hhkZIG�Q[�NY<j�DkGOIj�

hEI[<gQ]�

�

6RXUFH��&(51�/+&&����������UHSRUW

http://cds.cern.ch/record/2802918/


hq�²�E]ZdkjQ[O�EP<YYI[OIh ��"�/�ÃÁÃÃ��!<GgQG�!<s�Æ��ÃÁÃÃ�

5	'�IRU�UHGXFLQJ�UHVRXUFH�QHHGV

/kDhj<[jQ<Y�d<gj�]N�EkggI[j�.²��INN]gjh�j]q<gGh�d]gjQ[O�E]GI�j]�hdIEQ<YQvIG�Pq�¥IO��+1h¦

௅ �I[Ig<j]gh����kd�j]�ÃÁÚ�]N�
+1�DkGOIj��

௅ /QZkY<jQ][���N<hj�hQZkY<jQ][h�khQ[O�! �jIEP[QfkIh

௅ .IE][hjgkEjQ][�¥ÉÁÚ�]N�Edk�DkGOIj�N]g�
!/¦���]NNY]<GQ[O�d<gjh�]N�jPI�gIE][hjgkEjQ][�

j]��+1h

�<j<�Z<[<OIZI[j

௅ 
][j<Q[�GQhX�[IIGh���gIGkEIG�hQvI�<[<YshQh�N]gZ<jh��G<j<�dY<EIZI[j�E<EPQ[O

௅ "Iq�E]YkZ[<g�G<j<�N]gZ<jh�QZdg]pQ[O�gI<G�jPg]kOPdkj�

௅ !Q[QZQvI�Q[Ng<hjgkEjkgI�E]hj�Ds�E]]gGQ[<jQ[O�jQIgIG�hj]g<OI�
௅ !<Q[�N<EQYQjQIh�OIjjQ[O�gI<Gs�j]�hE<YI�kd�][�j<dI�E<d<EQjs

�



hq�²�E]ZdkjQ[O�EP<YYI[OIh ��"�/�ÃÁÃÃ��!<GgQG�!<s�Æ��ÃÁÃÃ�

+DUGZDUH�FRVWV

/kDWIEj�j]�Y<gOI�NYkEjk<jQ][h��IpI[�][�jPI�jQZIhE<YI�]N�Z][jPh�

�]g�Z<[s�E]Zd][I[jh�Qj�Qh�[]j�jIEP[]Y]Os�jP<j�GgQpIh�jPI�dgQEIh��Dkj�Z<gXIj�N]gEIh��Y<EX�

]N�<p<QY<DQYQjs��<[G�k[EIgj<Q[js�]pIg�jPI�NkjkgI�]N�EIgj<Q[�jIEP[]Y]OQIh�

�kjkgI�E]hj�]N�E]ZdkjQ[O�Qh�<YZ]hj�QZd]hhQDYI�j]�dgIGQEj��

�
/]kgEI��/��
<Zd<[<���
���Á¿ÁÀ

https://indico.cern.ch/event/1085137/


hq�²�E]ZdkjQ[O�EP<YYI[OIh ��"�/�ÃÁÃÃ��!<GgQG�!<s�Æ��ÃÁÃÃ�

6HPLFRQGXFWRU�HYROXWLRQ

!]]gI�h� <q�<[G��I[[<gG�hE<YQ[O�

௅ �rd][I[jQ<Y�dIgN]gZ<[EI�QZdg]pIZI[j�

N]g�GIE<GIh�

�[G�]N���/��hY]qG]q[�]N�!� ��

௅ .QhQ[O�E]hjh�]N�hIZQE][GkEj]g�<Gp<[EIh

௅ �pIg�N<hjIg�E]ZdkjIgh��Z]gI�IrdI[hQpI

�

/]kgEI��ÃÁ�sgh�]N�ZQEg]dg]EIhh]g�jgI[G�G<j<�����.kdd

�[�<[�Ird][I[jQ<Y�q]gYG��
+1�EY]EX�Qh�[]q�NY<j��

௅ �g]qjP�qQYY�P<ddI[�Ds�d<g<YYIYQv<jQ][��GQhjgQDkjIG�gIh]kgEIh��

௅ 0PI�EP<YYI[OI�Qh�<kj]Z<jQ][��$gEPIhjg<jQ][�j]�Z<[<OI�E]ZdYIrQjs�

https://www.karlrupp.net/2018/02/42-years-of-microprocessor-trend-data/


hq�²�E]ZdkjQ[O�EP<YYI[OIh ��"�/�ÃÁÃÃ��!<GgQG�!<s�Æ��ÃÁÃÃ�

)HGHUDWHG�,QIUDVWUXFWXUH

0IEP[]Y]Os�<[G�[IIGh�Ip]YpI�Ird][I[jQ<YYs��Dkj�<p<QY<DYI�dI]dYI�h�INN]gj�G][�j�

௅ 0PI�XIs�Qh�j]�NQ[G�jPI�q<s�j]�/
� ��

0PI�NkjkgI�Qh�YQXIYs�j]�DI�GQhjgQDkjIG���khI�gIh]kgEIh�qPIgIpIg�jPIs�<gI�

!kYjQdYI�EI[jIgh�Û�Q[jIOg<jQ][�qQjP��+
�<[G�
Y]kG�

௅ /]ZI��+
�qQYY�DI�kh<DYI��h]ZI�q][�j

௅ 
Y]kG
௅ "IIG�j]�k[GIghj<[G�0
$�¥IrdIgQI[EIh�<j�Y<gOI�hE<YI�<YgI<Gs�k[GIg�q<s�� //0���0 �/�«¦

௅ 
Y]kG�<Gp<[j<OI�Qh�IY<hjQEQjs�

௅ �IId�E][jg]Y�]pIg�jPI�G<j<���<p]QG�pI[G]g�Y]EX�Q[

�

https://www.lsst.org/news/rubin-observatory-will-partner-google-cloud-host-interim-data-facility
https://npps.bnl.gov/experiments/google-atlas.html


hq�²�E]ZdkjQ[O�EP<YYI[OIh ��"�/�ÃÁÃÃ��!<GgQG�!<s�Æ��ÃÁÃÃ�

+LJK�3HUIRUPDQFH�&RPSXWLQJ

�QO�Q[pIhjZI[jh�Q[�hjg<jIOQE�<OI[G<h�]N�hIpIg<Y�E]k[jgQIh�

!]hj�hshjIZh�Q[�j]dÆÁÁ�P<pI��+1h���Og]qQ[O�jgI[G�

"IIG�j]�NQ[G�jPI�DIhj�q<sh�j]�khI��+
�N]g�hEQI[jQNQE�

IrdIgQZI[jh���hjg][OIg�E]YY<D]g<jQ][�

௅  IpIg<OI�DQO�d]]Y�]N��+1�gIh]kgEIh�N]g�! �<[<YshQh��

hjQYY��<�hZ<YY�Ng<EjQ][�]N�jPI�]pIg<YY�[IIG�

௅ /kEEIhh�Q[�IrdY]QjQ[O��+1h�qQYY�dY<s�<[�QZd]gj<[j�g]YI�

௅ �Yh]�<[�]dd]gjk[Qjs�N]g�IrdIgQZI[jh�j]�<EEIhh�

]dd]gjk[QhjQE�
+1�<[G�ZQjQO<jI�Qjh�hP]gj<OI�gQhX�
�



hq�²�E]ZdkjQ[O�EP<YYI[OIh ��"�/�ÃÁÃÃ��!<GgQG�!<s�Æ��ÃÁÃÃ�

+LJK�3HUIRUPDQFH�&RPSXWLQJ

�<ggQIgh�j]�khI��+
�N]g�hEQI[jQNQE�IrdIgQZI[jh

௅ �EEIhh�d]YQEQIh���fk<gjIgYs�E<YYh�N]g�hP]gj�dg]WIEjh

௅ 7�"�[]j�GIhQO[IG�N]g�Z<hhQpI�G<j<�Q[�]kj

௅ "]�]kjO]Q[O�E][[IEjQpQjs�Ng]Z�jPI�q]gXIg�[]GIh�

!]gI]pIg��jPIgI�qQYY�DI�[IIG�j]�<EEIhh��+
�Q[�gI<Y�jQZI

௅ ��/��<YgI<Gs�G]Q[O�jPQh�<j�"�./
��Z]gI�j]�E]ZI�«

��



hq�²�E]ZdkjQ[O�EP<YYI[OIh ��"�/�ÃÁÃÃ��!<GgQG�!<s�Æ��ÃÁÃÃ�

(QHUJ\�(ƭFLHQF\

�<j<�EI[jIgh�E<khI�<�hQvI<DYI�E][jgQDkjQ][�j]�����IZQhhQ][h�<Eg]hh�hIEj]gh�¥<[G�Og]qQ[O¦

/EQI[jQNQE�E]ZdkjQ[O�EI[jgIh�P<pI�j]�DIE]ZI�Z]gI�I[IgOs�INNQEQI[j

௅ �[EgI<hQ[OYs�QZd]gj<[j�g]YI�Q[��+
����gII[ÆÁÁ�YQhj�g<[Xh��+
�Ds�dIgN]gZ<[EI�q<jj

�[QjQ<jQpIh�][O]Q[O�j]�QZdg]pI�<EE]k[jQ[O�]N�E<gD][�N]]jdgQ[j�]N�hEQI[jQNQE�E]ZdkjQ[O

௅ �<EQYQjQIh��Z<rQZQvI�E]]YQ[O�INNQEQI[Es��khI�IYIEjgQEQjs�Ng]Z�gI[Iq<DYI�h]kgEIh�

௅ 1hIgh�²�hq�dg]pQGIgh��QZdg]pI�E]GI�<YO]gQjPZ�INNQEQI[Es�

 <Dh�<gI�<YgI<Gs�<[<YsvQ[O�jPIhI�<[G�dkDYQhPQ[O�<[[k<Y�I[pQg][ZI[j<Y�gId]gjh

�[EYkGI�E<gD][�N]]jdgQ[j�Q[�jPI�dY<[[Q[O�GIEQhQ][h�<[G�jg<GI]NNh�

௅ 
][hQGIg�d]qIg�E<gD][�I[pIY]dI��DIhQGIh�E]hj�I[pIY]dI
��



hq�²�E]ZdkjQ[O�EP<YYI[OIh ��"�/�ÃÁÃÃ��!<GgQG�!<s�Æ��ÃÁÃÃ�

6KDUHG�,QIUDVWUXFWXUH

!<[s�]N�jPI�Y<gOI�hEQI[jQNQE�E]ZdkjQ[O�N<EQYQjQIh�<gI�hkdd]gjQ[O�ZkYjQdYI�IrdIgQZI[jh�

�E][]ZQIh�]N�hE<YI�N]g�]dIg<jQ][h���/kdd]gj�"r�IrdIgQZI[jh�qQjP�GIYj<�INN]gj�

.IGkEI�]dIg<jQ][<Y�hkdd]gj�Y]<G�Ds���]dI[�h]kgEI��]dI[�dg]j]E]Yh�²�NIGIg<jIG�gIh]kgEIh�

௅ ]dI[�h]kgEI�d]gj<DYI�DkQYGQ[O�DY]EXh��khIG�<[G�GIpIY]dIG�N]g�Dg]<GIg�E]ZZk[QjQIh�

௅ qQGIYs�khIG�hj<[G<gGh�¥OgQGNjd�ĺ�Pjjd��rÆÁÊ�ĺ�$��
�«¦

௅ ZQGGYIq<gI�j]�Q[jIOg<jI�PIjIg]OI[I]kh�gIh]kgEIh����q]gXY]<Gh�<[G�G<j<NY]q�

]gEPIhjg<j]gh�

��



hq�²�E]ZdkjQ[O�EP<YYI[OIh ��"�/�ÃÁÃÃ��!<GgQG�!<s�Æ��ÃÁÃÃ�

&ORXG�1DWLYH�WHFKQRORJLHV

!IjP]G]Y]Os�j]�GIdY]s�<ddYQE<jQ][h�²�Q[Ng<hjgkEjkgI�

௅ hIgpQEI�D<hIG�<gEPQjIEjkgI��GIEY<g<jQpI��+�h��E][j<Q[Igh��QZZkj<DYI�Q[Ng<hjgkEjkgI�«�

�ZIgOQ[O�<h�GI�N<Ej]�hj<[G<gG�Q[�Q[Gkhjgs�

௅ 1hQ[O�hq�GIpIY]dZI[j�j]]Yh�<[G�dg]EIhhIh�j]�Z<[<OI�Q[Ng<hjgkEjkgI�
௅ 
][j<Q[Igh�Û�E][j��]gEPIhjg<j]gh�¥XÉh¦����IEY<g<jQpI�E]GI�N]g�Q[Ng<hjgkEjkgI

��
+gQ[EQdYIh�]N��Qj$dh��Pjjdh���OQj]dh�E]ZZk[Qjs�OQjPkD�Q]�XQj�

௅ ]dd]gjk[Qjs�j]�QZdg]pI�]dIg<jQ][<Y�

INNQEQI[Es�
௅ hP<gQ[O�dg]EIhhIh�²�E]GI�DIjqII[�

N<EQYQjQIh�¥Z]gI�d]gj<DQYQjs��YIhh�

]dIg<jQ][<Y�E]hjh¦

https://gitops-community.github.io/kit/


hq�²�E]ZdkjQ[O�EP<YYI[OIh ��"�/�ÃÁÃÃ��!<GgQG�!<s�Æ��ÃÁÃÃ�

6XVWDLQDELOLW\�

 ]jh�]N�hEQI[EI�dg]Og<Zh�<gI�hd<[[Q[O�GIE<GIh���hkhj<Q[<DQYQjs�]N�jPI�E]ZdkjQ[O�

Q[Ng<hjgkEjkgI�Qh�<h�DQO�<�EP<YYI[OI�<h�g<q�E<d<EQjs�

�[EgI<hIG�E]YY<D]g<jQ][�Qh�][I�]N�jPI�XIsh�j]�hkhj<Q[<DQYQjs�

��

ÃÁÃÁ�kdG<jI�]N�jPI��kg]dI<[�/jg<jIOs�N]g�+<gjQEYI�dPshQEh

௅ �QOPYQOPjh�jPI�QZd]gj<[EI�]N�hs[IgOQIh�DIjqII[�jPI�

[IQOPD]kgQ[O�NQIYGh���++�
���"k+�



௅ !kjk<YYs�DI[INQj�Ng]Z�hEQI[jQNQE�IrEP<[OIh�<[G�

jIEP[]Y]OQE<Y�E]]dIg<jQ][�Q[�<gI<h�]N�E]ZZ][�Q[jIgIhj�

hkEP�<h�.²��N]g�h�q�<[G�E]ZdkjQ[O�



hq�²�E]ZdkjQ[O�EP<YYI[OIh ��"�/�ÃÁÃÃ��!<GgQG�!<s�Æ��ÃÁÃÃ�

(XURSHDQ�2SHQ�6FLHQFH�&ORXG���(26&

�[��
�<EjQ][�j]�QZdYIZI[j�jPI�$dI[�/EQI[EI�pQhQ][�<[G�d]YQEQIh�hP<gIG�Ds�ZIZDIg�hj<jIh

௅ ��EY]kG�N]g�gIhI<gEP�G<j<�Q[��kg]dI�<YY]qQ[O�hI<ZYIhh�<EEIhh�j]�G<j<�<[G�

Q[jIg]dIg<DYI�hIgpQEIh

௅ 7QYY�NIGIg<jI�IrQhjQ[O�I�Q[Ng<hjgkEjkgIh��[<jQ][<Y�G<j<�EI[jgIh�<[G�gIhI<gEP�

Q[Ng<hjgkEjkgIh��<YY]qQ[O�gIhI<gEPIgh�<[G�EQjQvI[h�j]�dkDYQhP��<EEIhh�<[G�gI�khI�G<j<�

��

Pjjdh���I]hE�d]gj<Y�Ik�

https://eosc-portal.eu/


hq�²�E]ZdkjQ[O�EP<YYI[OIh ��"�/�ÃÁÃÃ��!<GgQG�!<s�Æ��ÃÁÃÃ�

(6&$3(

�1�dg]WIEj�Q[�gIhd][hI�j]��ÃÁÃÁ�E<YY�j]�DkQYG�jPI��$/
�Ds�E][[IEjQ[O�Qj�j]�jPI��/�.��.�h�

�/
�+����hjg][]Zs�<[G�+<gjQEYI�+PshQEh��/�.�h�¥ÃÁÂÊ���ÃÁÃÃ¦

௅ �]<Y���IpIY]d�E]ZZ][��I�Q[Ng<hjgkEjkgI��h]YkjQ][h�N]g�<�qQGI�g<[OI�]N�d<gjQEYI�

dPshQEh�²�<hjg][]Zs�gIhI<gEP�N<EQYQjQIh�

௅ �EX[]qYIGOI�jP<j�D]jP�E]ZZk[QjQIh�qQYY�OI[Ig<jI�Z<hhQpI�G<j<�<[G�qQYY�dkhP�jPI�

hj<jI�]N�jPI�<gj�Q[�G<j<�ZOZj��<[G�E]ZdkjQ[O�.²��

��

௅ 
]ZZ][�EP<YYI[OIh�N]g�Y][O�jIgZ�G<j<�dgIhIgp<jQ][��

hkhj<Q[<DQYQjs�<[G�]dI[�<EEIhh�j]�G<j<�

௅ �rdY]Qj�hs[IgOQIh�DIjqII[�D]jP�E]ZZk[QjQIh�IrdIgjQhI

Pjjdh���dg]WIEjIhE<dI�Ik�

https://projectescape.eu/


hq�²�E]ZdkjQ[O�EP<YYI[OIh ��"�/�ÃÁÃÃ��!<GgQG�!<s�Æ��ÃÁÃÃ�
��*��/DPDQQD��1X33(&�0DU�����

https://indico.ph.tum.de/event/6784/


hq�²�E]ZdkjQ[O�EP<YYI[OIh ��"�/�ÃÁÃÃ��!<GgQG�!<s�Æ��ÃÁÃÃ�

(6&$3(�:RUN�3URJUDPPH

+g]j]jsdI�<[G�GIdY]s�]dI[�G<j<�hIgpQEIh�jP<j�hd<[�jPI��+����+�<[G�"+�G]Z<Q[h�

�[jIOg<jQ][�GIZ][hjg<jQ][�jPg]kOP�jq]�0Ihj�/EQI[EI�+g]WIEjh��� Q[XIG�j]�jq]���"����]�h

௅ �<gX�!<jjIg�0/+���Q�!�k��]�

௅ �rjgIZI�1[QpIghI�0/+����g<pQj<jQ][<Y�7<pIh�N]g�Nk[G<ZI[j<Y�dPshQEh��]�
��

https://indico.cern.ch/event/869195/overview
https://agenda.infn.it/event/22947/overview


hq�²�E]ZdkjQ[O�EP<YYI[OIh ��"�/�ÃÁÃÃ��!<GgQG�!<s�Æ��ÃÁÃÃ�

%URDGHU�V\QHUJLHV�ZLWK�RWKHU�UHVHDUFK�FOXVWHUV

�QpI�jPIZ<jQE�/EQI[EI�
YkhjIgh�

Nk[GIG�k[GIg�jPI�h<ZI��Á¿Á¿�

E<YY�¥Ç¿Ø�]N��/�.��.�h¦

��

'HF�����
G]Q�À¿�ÄÁÇÀ�vI[]G]�ÂÅÆÄ¿ÇÀ�hpO

-XQH�����
G]Q�À¿�ÄÁÇÀ�vI[]G]�ÃÇÈÁÁÃÄ�hpO

https://zenodo.org/badge/DOI/10.5281/zenodo.3675081.svg
https://zenodo.org/badge/DOI/10.5281/zenodo.4892245.svg


hq�²�E]ZdkjQ[O�EP<YYI[OIh ��"�/�ÃÁÃÃ��!<GgQG�!<s�Æ��ÃÁÃÃ�

6XPPDU\���FKDOOHQJHV

�rjgIZIYs�Gs[<ZQE�I[pQg][ZI[j���<YZ]hj�QZd]hhQDYI�j]�Z<XI�Y][O�jIgZ�dgIGQEjQ][h�

௅ "IIG�<�Ng<ZIq]gX�<[G�dg]EIhhIh�j]�Z<[<OI�EP<[OI�

௅ !IjgQEh�N]g�E][jQ[k]kh�<hhIhhZI[j���QGI[jQNs�qPI[�EP<[OIh�<gI�[IIGIG���QjIg<jQpI�

QZdg]pIZI[j�

!<hhQpI�Q[[]p<jQ][�Ng]Z�Q[Gkhjgs���<gG�N]g�gIhI<gEP� <Dh�j]�E]ZdIjI�

௅ $kg�DQO�p<YkI�Qh�jPI�E<d<EQjs�j]�OI[Ig<jI�PQOP�fk<YQjs�PQOP�p<YkI�G<j<�

௅ 7I�[IIG�j]�I[O<OI�qQjP�Q[Gkhjgs�j]�Q[jIOg<jI�<[G�IrdY]Qj�[Iq�jIEP[]Y]OQIh��

"Iq�D]k[G<gs�E][GQjQ][h�N]g�DkQYGQ[O�IrdIgQZI[j�E]ZdkjQ[O�Z]GIYh��/IpIg<Y�jg<GI�]NNh��

௅ +I<X�dIgN]gZ<[EI��jPg]kOPdkj��E]hj��I<hI�]N�]dh��I<hI�]N�khI��gQhXh��E<gD][�N]]jdgQ[j

௅ �QNNIgI[j�]djQZ<Y�d]Q[jh�N]g�GQNNIgI[j�E]ZZk[QjQIh���hkdd]gj�PsDgQG�I[pQg][ZI[jh
��



hq�²�E]ZdkjQ[O�EP<YYI[OIh ��"�/�ÃÁÃÃ��!<GgQG�!<s�Æ��ÃÁÃÃ�

6XPPDU\���FKDOOHQJHV

�[O<OI�qQjP��+
�j]�I[<DYI�INNIEjQpI�gIh]kgEI�kh<OI�Ds�hEQI[jQNQE�.�h

௅ �[EgI<hI�gIhI<gEPIgh�<DQYQjs�j]�dg]pQhQ][�hIgpQEIh�<j��+
�EI[jIgh�

௅ �rdIgQZI[jh�j]�GIpIY]d�j]]Yh�j]�dg]pQhQ][�<[G�]gEPIhjg<jI�Q[Ng<hjgkEjkgI�<j��+
h�

௅ �[<DYI�dg]GkEjQ][�khI�]N�[]pIY�<gEPQjIEjkgIh�<j��+
�EI[jgIh

௅ 0IEP[]Y]Os�j]�hkdd]gj�gI<Y�jQZI�IrdIgQZI[j<Y�q]gXY]<Gh

�DQYQjs�j]�hE<YI�kd�Qh�XIs����IGIg<jIG�GQhjgQDkjIG�Q[Ng<hjgkEjkgIh�

௅ �NN]gj�[IIGIG�j]�j<EXYI�jPI�QhhkIh�<[G�hjkGs�jPI�jg<GI]NNh
௅ �+
��<EEIhh�d]YQEQIh��PIjIg]OI[I]kh�<gEPQjIEjkgIh

௅ 
]ZZIgEQ<Y�
Y]kGh��E]hj�dgIGQEj<DQYQjs��G<j<�h]pIgIQO[js

��



hq�²�E]ZdkjQ[O�EP<YYI[OIh ��"�/�ÃÁÃÃ��!<GgQG�!<s�Æ��ÃÁÃÃ�

6XPPDU\���FKDOOHQJHV

 ][O�jIgZ�G<j<�dgIhIgp<jQ][�Qh�EP<YYI[OQ[O�N]g�]kg�dg]WIEjh���ZkYjQ�GIE<GI�jQZIhE<YI

௅ "IIG�]gO<[Qv<jQ][h�qQjP�hkhj<Q[<DYI�Nk[GQ[O�Z]GIY��jgkhjIG�Ds�jPI�E]ZZk[Qjs

௅ 7QjP�jIEP[QE<Y�IrdIgjQhI�][�G<j<�Z<[<OIZI[j

+Igh][d]qIg�j]�hkdd]gj�hEQI[jQNQE�E]ZdkjQ[O�Qh�[]j�Q[EgI<hQ[O��

௅ "IIG�j]�Q[EgI<hI�<kj]Z<jQ][�j]�DI�Z]gI�INNQEQI[j�j]�hE<YI�kd�E<d<DQYQjQIh�qQjP�

E][hj<[j�INN]gj�

/EQI[jQhjh��jQZI�Qh�jPI�Z]hj�dgIEQ]kh�gIh]kgEI��7I�[IIG�j]�gIGkEI�jPI�G<j<�Z<[<OIZI[j�

DkgGI[�][�jPIZ�h]�jPIs�E<[�N]Ekh�][�jPI�hEQI[EI�

��



hq�²�E]ZdkjQ[O�EP<YYI[OIh ��"�/�ÃÁÃÃ��!<GgQG�!<s�Æ��ÃÁÃÃ�

WKDQN�\RX

��


