
%!&/��C6ANI>8�!ADJ9�!=6AA:C<:H

�'CCDK6I>DC�*:69�;DG�"6I6
��C6ANI>8H��

4>HJ6A>H6I>DC�#C<>C::G>C<

��
�
���� �3)�2-.�1#!0#2�120�.��

2=>H�>C;DGB6I>DC�>H�:M:BEI�;GDB�">H8ADHJG:�JC9:G�I=:�$G::9DB�D;�'C;DGB6I>DC��8I������6C9�B6N�7:�HJ7?:8I

ID�:M:BEI>DC�JC9:G�DI=:G�3)�>C;DGB6I>DC�A:<>HA6I>DC��0:;:G�9>H8ADHJG:�G:FJ:HIH�ID�%!&/�DC�



�EEGDM>B6I:AN ��� >AA>DC�#K:CIH�.:G

"6N�;GDB����	�M��%�7:6G:GH

!DBBH

��

&DHI

0:;:G:G:G

���
26G<:I

":I:8I>DC

'9:CI>;>:G�

.G:H:C8:

���

-I=:G

��


�������������

!=:AI

���


�������������

��
�
��������0:;���������� 3)�2-.�1#!0#2�120�.�� �

&DHI

0:;:G:G:G

���

5:7

4>H>IH

���

26G<:I

":I:8I>DC

'9:CI>;>:G�

.G:H:C8:

���
 J9:

���

U 186A:�26G<:I�;DG�+6N����� >H

6EEGDM>B6I:AN ����M���%�L>I=

6�86E68>IN�;DG ���� #."

U 2NE>86A�G:I:CI>DC�>H�H>M

BDCI=H
 HDB:I>B:H�G:9J8:9

ID�8DE:�L>I=�KDAJB:�>C8G:6H:



��
�
��������0:;���������� 3)�2-.�1#!0#2�120�.��



/J:GN�$D8JH:9�"6I6H:I
5=6I�6G:�/$"H

U ��96I676H:�9:H><C:9�;DG�6CHL:G>C<�6
H>C<A:��DG�;:L��6C6ANI>8�FJ:HI>DC

U 'C>I>6AAN�69DEI:9�;GDB
G:H:6G8=
�:C<>C::G>C<�I6H@:9�ID
B6IJG:�6C9�H86A:��1�.

U 2=:�:C<>C::G>C<�=6H�7::C
>C8G:B:CI6A�76H:9�DC�EG>DG>IN

U *>7G6GN�D;�8DBEDC:CIH�6C9�9:H><C
E6II:GCH�9:K:ADE:9

U 186A:�JH>C<�6EEGDEG>6I:AN�H>O:9
96I676H:�>CHI6C8:H
�;:9:G6I>DC
JH>C<�H:GK>8:�I>:GH

U ":EADNB:CI�D;�C:L�>CHI6C8:H�6C9
JE96I:H�HIG:6BA>C:9

U !DGEDG6I:�HJEEDGI

U ,:L�/$"H�HI>AA�7:>C<�EGD9J8:9�7N
:C<>C::G>C<�6C9�DI=:GH�JH>C<�I=:
HI6C96G9�8DBEDC:CIH

U 1DB:�CDL�EGDK>9:9�>CI:G68I>K:
688:HH�ID�96I6H:IH�<:C:G6I:9�7N
&�"--.1�76I8=�6C6ANI>8H

/$"�$68IH�6C9�$><JG:H

U �EEGDM>B6I:AN�����/$"�>CHI6C8:H
9:EADN:9�;DG����9>;;:G:CI�/$"H�	
BDG:�;DG�3'�:I8

U #68=�L>I=�:K:CIH��DG�G:HJAIH�
6EEGDEG>6I:�;DG�I=:�FJ:HI>DCH�I=:N
6CHL:G

U &6G9L6G:�H=6G:9�9:E:C9>C<�DC
/$"
�6AA�HIDG6<:�>H�H=6G:9

U "G>K:C�7N�I=:�C::9�;DG�6�;A:M>7A:
EA6I;DGB�6I�A6G<:�H86A:�L>I=�ADL
DK:G6AA�8DHI

U 0:9=6I #CI:GEG>H:�*>CJM
�-G68A:�" 
�" �C::9H�6G:�H>BEA:�

U *6I:HI�<:C:G6I>DC�&.� *���8�%�
7A69:H
����8DG:
���% �0�+
�#4�
HIDG6<:�P���2 �JH67A:

U+DHI�/$"�>CHI6C8:H�=6K:���2 
JH67A:�86E68>IN

U 2DI6A�HIDG6<:���. �G6L
���. �JH67A:

U ��96I676H:�9:H><C:9�;DG�6CHL:G>C<�6
H>C<A:��DG�;:L��6C6ANI>8�FJ:HI>DC

U 'C>I>6AAN�69DEI:9�;GDB
G:H:6G8=
�:C<>C::G>C<�I6H@:9�ID
B6IJG:�6C9�H86A:��1�.

U 2=:�:C<>C::G>C<�=6H�7::C
>C8G:B:CI6A�76H:9�DC�EG>DG>IN

U *>7G6GN�D;�8DBEDC:CIH�6C9�9:H><C
E6II:GCH�9:K:ADE:9

U 186A:�JH>C<�6EEGDEG>6I:AN�H>O:9
96I676H:�>CHI6C8:H
�;:9:G6I>DC
JH>C<�H:GK>8:�I>:GH

U ":EADNB:CI�D;�C:L�>CHI6C8:H�6C9
JE96I:H�HIG:6BA>C:9

U !DGEDG6I:�HJEEDGI

U ,:L�/$"H�HI>AA�7:>C<�EGD9J8:9�7N
:C<>C::G>C<�6C9�DI=:GH�JH>C<�I=:
HI6C96G9�8DBEDC:CIH

U 1DB:�CDL�EGDK>9:9�>CI:G68I>K:
688:HH�ID�96I6H:IH�<:C:G6I:9�7N
&�"--.1�76I8=�6C6ANI>8H

U �EEGDM>B6I:AN�����/$"�>CHI6C8:H
9:EADN:9�;DG����9>;;:G:CI�/$"H�	
BDG:�;DG�3'�:I8

U #68=�L>I=�:K:CIH��DG�G:HJAIH�
6EEGDEG>6I:�;DG�I=:�FJ:HI>DCH�I=:N
6CHL:G

U &6G9L6G:�H=6G:9�9:E:C9>C<�DC
/$"
�6AA�HIDG6<:�>H�H=6G:9

U "G>K:C�7N�I=:�C::9�;DG�6�;A:M>7A:
EA6I;DGB�6I�A6G<:�H86A:�L>I=�ADL
DK:G6AA�8DHI

U 0:9=6I #CI:GEG>H:�*>CJM
�-G68A:�" 
�" �C::9H�6G:�H>BEA:�

U *6I:HI�<:C:G6I>DC�&.� *���8�%�
7A69:H
����8DG:
���% �0�+
�#4�
HIDG6<:�P���2 �JH67A:

U+DHI�/$"�>CHI6C8:H�=6K:���2 
JH67A:�86E68>IN

U 2DI6A�HIDG6<:���. �G6L
���. �JH67A:

��
�
��������0:;���������� �3)�2-.�1#!0#2�120�.��



��H:A:8I>DC�D;�I=:�B6?DG�/$"H
���� ���
������� 	����������������� �����
�� ����������

�32-�11-!  JA@�JCH:A:8I:9�2"'�2"'�8DGG:A6I>DCH�L>I=

8DC;>9:C8:�H8DG:H�

5=6I�DI=:G�2"'H�7:ADC<�ID�NDJG�I6G<:I��

5=6I�I:8=CDAD<>:H�NDJG�I6G<:I�>H�JH>C<��

�	��>CHI6C8:H
�:68= �����2 

HIDG6<:

#KDAK:9

+JI6CI� GDI=

'9:CI>;N�L=:C�8:GI6>C�2"'H�6EE:6G�>C�IG6;;>8

L=>8=�>C9>86I:�I6G<:I�JH6<:�6C9�I=:>G

AD86I>DC��2:A:E=DCN�6C9�!�!�96I6�EGDK>9:�6

8DCK:G<:9�K>:L�

5=:G:�=6H�BN�I6G<:I�7::C�

5=6I�@>C9�D;�8DBBJC>86I>DCH�9:K>8:H�=6H�BN�I6G<:I

7::C�JH>C<�

��	��>CHI6C8:H
�:68= ��2 

HIDG6<:

&6G9��HHD8 .GDK>9:�HIGDC<AN�8DGG:A6I:9�H:A:8IDGH�;DG

7DI=�!�!�6C9�2:A:E=DCN�IG6;;>8�I6@:C�;GDB

2"'H�6EE:6G>C<�>C�I=:�H6B:�E68@:I

�G:�I=:G:�6CN�6AI:GC6I>K:�!�!�DG�2:A:E=DCN�H:A:8IDGH

;DG�BN�I6G<:I�

�	��>CHI6C8:H
�:68= ��2 

HIDG6<:

&0+6E &DHI�G:;:GG:G�G:A6I>DCH=>EH � >C;DGB6I>DC

67DJI�=DL�E:DEA:�<:I�ID�L:7H>I:H
�>C8AJ9>C<

A>C@H�;DAADL:9�6C9�9>G:8I�688:HH:H�

&DL�9D�E:DEA:�<:I�ID�BN�L:7H>I:�D;�>CI:G:HI�6C9

L=:G:�9D�I=:N�<D�ID�C:MI�

5=6I�L:7H>I:H�=6K:�7::C�K>H>I:9�;GDB�6�<>K:C�'.�

�	��>CHI6C8:H
 :68= ��2 

HIDG6<:

&DHI�G:;:GG:G�G:A6I>DCH=>EH � >C;DGB6I>DC

67DJI�=DL�E:DEA:�<:I�ID�L:7H>I:H
�>C8AJ9>C<

A>C@H�;DAADL:9�6C9�9>G:8I�688:HH:H�

&DL�9D�E:DEA:�<:I�ID�BN�L:7H>I:�D;�>CI:G:HI�6C9

L=:G:�9D�I=:N�<D�ID�C:MI�

5=6I�L:7H>I:H�=6K:�7::C�K>H>I:9�;GDB�6�<>K:C�'.�

�	��>CHI6C8:H
 :68= ��2 

HIDG6<:

)�0+�

.-*'!#

5=>8=�2"'H�=6K:�7::C�H::C�6I�6EEGDM>B6I:AN

I=:�H6B:�I>B:
�6C9�;GDB�I=:�H6B:

8DBEJI:G
�6H�K>H>IH�ID�L:7H>I:H�

5=>8=�L:7H>I:H�NDJG�I6G<:I�K>H>IH
�6C9�L=:C
L=:G:

I=DH:�K>H>IH�D88JGG:9�

5=D�K>H>IH�HJHE>8>DJH�L:7H>I:H
�6C9�L=:C
L=:G:

I=DH:�K>H>IH�D88JGG:9�

5=>8=�DI=:G�L:7H>I:H�6G:�K>H>I:9�7N�E:DEA:�L=D�K>H>I

6�HJHE>8>DJH�L:7H>I:�

5=>8=�'.�699G:HH�6C9�L:7�7GDLH:G�L:G:�7:>C<�JH:9

7N�NDJG�I6G<:I�L=:C�I=:N�K>H>I:9�6�L:7H>I:�

��	��>CHI6C8:H
 :68= ��2 

HIDG6<:
��	� 8DGG:A6IDG

>CHI6C8:H

1-!'�*

�,2&0-.-'"

!DCK:G<:9 8DBBH :K:CIH�6AADL>C<�NDJ�ID

H::�L=D�NDJG�I6G<:IH�=6K:�8DBBJC>86I:9

L>I=�K>6�E=DC:
�DK:G�I=:�>CI:GC:I
�DG�JH>C<

8DCK:G<:9�8=6CC:AH��:�<��H:C9>C<�:B6>AH

;GDB�6�E=DC:�DG�B6@>C<�KD>8:�86AAH�DK:G�I=:

>CI:GC:I��

5=6I�8DBBJC>86I>DCH�NDJG�I6G<:I�>H�:C<6<:9�>C�

5=D�=6H�NDJG�I6G<:I�7::C�8DBBJC>86I>C<�L>I=�

5=6I�8DBBJC>86I>DCH�=6K:�D88JGG:9�JH>C<�6

E6GI>8JA6G�AD86IDG��'.�699G:HH
�8:AA�IDL:G
�:I8��

�	��>CHI6C8:H
 :68= ��2 

HIDG6<:

��
�
��������0:;���������� �3)�2-.�1#!0#2�120�.��



&�"--.�!AJHI:GH

$68IH���$><JG:H

U 2=G::�76I8=�6C6ANI>8�8AJHI:GH
�&�"--.�8ADJ9H�

U #68=�8DCI6>CH�JC>FJ:
�JCH:A:8I:9
:K:CIH
�G:;:G:C8:�6C9�G:HJAIH�96I6

U 0:9=6I #CI:GEG>H:�*>CJM
��E68=:
&�"--.��+6E�0:9J8:�

U #68=�L>I=�P����96I6�CD9:H
�EAJH
3'
>C<:HI
:<G:HH�H:GK:GH

U #68=�CD9:���8DG:
���% 
0�+
��M�2 

U #68=��. �G6L�HIDG6<:
����. �;DG
:K:CIH���M�G:EA>86I>DC�6C9�G:HJAIH�

U 2=:�I=G::�8ADJ9H�8DJA9
�>C
I=:DGN
�HIDG:����2G>AA>DC�:K:CIH�����
 #."�6C9���BDCI=H�G:I:CI>DC�E:G>D9

3H6<:

U ����86E67>A>IN�9:K:ADE:G�688DJCIH

U +6CN�BDG:�JH:GH�67A:�ID�688:HH
6EEA>86I>DCH

U %J>9>C<�A><=I�������JH:GH

U $>GHI�!DCI68I
�!ADJ9N�!D7G6�����

U (D7H�9JG>C<�LDG@>C<�=DJGH

U -E:G6I>DC6AAN�69�=D8
�:ME:G>B:CI6A
�H:6G8=
�DC:�I>B:
JH:�

U ":K:ADEB:CI�D;�C:L�86E67>A>IN

U 18=:9JA:H�(D7H�GJC�DK:GC><=I

U 1JHI6>C:9
�DE:G6I>DC6A�6EEA>86I>DCH

U 'C8G:6H>C<�:ME:8I6I>DC�;DG�;JAAN
HJEEDGI:9
�6JIDB6I:9�?D7H�HJ8=�6H
0JBDJG�+>AA

U 2=G::�76I8=�6C6ANI>8�8AJHI:GH
�&�"--.�8ADJ9H�

U #68=�8DCI6>CH�JC>FJ:
�JCH:A:8I:9
:K:CIH
�G:;:G:C8:�6C9�G:HJAIH�96I6

U 0:9=6I #CI:GEG>H:�*>CJM
��E68=:
&�"--.��+6E�0:9J8:�

U #68=�L>I=�P����96I6�CD9:H
�EAJH
3'
>C<:HI
:<G:HH�H:GK:GH

U #68=�CD9:���8DG:
���% 
0�+
��M�2 

U #68=��. �G6L�HIDG6<:
����. �;DG
:K:CIH���M�G:EA>86I>DC�6C9�G:HJAIH�

U 2=:�I=G::�8ADJ9H�8DJA9
�>C
I=:DGN
�HIDG:����2G>AA>DC�:K:CIH�����
 #."�6C9���BDCI=H�G:I:CI>DC�E:G>D9

U ����86E67>A>IN�9:K:ADE:G�688DJCIH

U +6CN�BDG:�JH:GH�67A:�ID�688:HH
6EEA>86I>DCH

U %J>9>C<�A><=I�������JH:GH

U $>GHI�!DCI68I
�!ADJ9N�!D7G6�����

U (D7H�9JG>C<�LDG@>C<�=DJGH

U -E:G6I>DC6AAN�69�=D8
�:ME:G>B:CI6A
�H:6G8=
�DC:�I>B:
JH:�

U ":K:ADEB:CI�D;�C:L�86E67>A>IN

U 18=:9JA:H�(D7H�GJC�DK:GC><=I

U 1JHI6>C:9
�DE:G6I>DC6A�6EEA>86I>DCH

U 'C8G:6H>C<�:ME:8I6I>DC�;DG�;JAAN
HJEEDGI:9
�6JIDB6I:9�?D7H�HJ8=�6H
0JBDJG�+>AA

��
�
��������0:;���������� �3)�2-.�1#!0#2�120�.��



.=NH>86A�-K:GK>:L

Hadoop Cluster

Master Node

Ingest Node

Application Node
(QFD)

Innovation Node
(QFD)

Data NodeData NodeData Node

Master Node

Ingest Node

Capability
Developer

Analyst

Application Node
(QFD)

Innovation Node
(QFD)

External Data
Sources

Hadoop Cluster

Master Node

Ingest Node

Application Node
(QFD)

Innovation Node
(QFD)

Data NodeData NodeData Node

Master Node

Ingest Node

Capability
Developer

Analyst

Application Node
(QFD)

Innovation Node
(QFD)

External Data
Sources

.G>K6I:�!ADJ9

U "6I6�,D9:H

U &�"--.�+6HI:G�,D9:H��(D7�2G68@���,6B:�,D9:�

#9<:�,D9:H�8DCC:8I�ID�!DBEJI:G�&6AA�,:ILDG@

U 'C<:HI�,D9:H

U �EEA>86I>DC�,D9:H��EGDK>9:�JH:G�>CI:G;68: Q L:7�

U 'CCDK6I>DC�,D9:H��86E�9:K�AD<>C�ID�H:GK:GH�

�3)�2-.�1#!0#2�120�.����
�
��������0:;����������



"6I6�'C<:HI

'C<:HI�":H><C�%D6AH

U 1IDG:�6AA�96I6�G:8:>K:9
�>�:�
9DCRI�G>H@�ADH>C<�>BEDGI6CI
;>:A9H�7N�CDGB6A>H>C<�ID�H>C<A:
;>A:�;DGB6I�

U .6GI>I>DC�7N�9>G:8IDGN�HIGJ8IJG:

U .6GI>I>DC�7N�96I6�INE:�ID
H>BEA>;N�8DBBDC�FJ:G>:H�

U .6GI>I>DC�7N�>C<:HI�96I:�ID
6AADL�>C8G:B:CI6A�6C6ANI>8H�

U .6GI>I>DC�7N�H:8JG>IN
8DBE6GIB:CI�

U &DG>ODCI6A�H86A>C<�7N�699>C<
C:L�=6G9L6G:�

"6I6�$DGB6IH

U 2*4 Q 26<�*:C<I=�46AJ:

U !DBB6�":A>B>I:9

U $>M�.DH>I>DC

U 1>C<A:�*>C:���+JAI>�*>C:

U +JAI>EA:�46G>6I>DCH

U �8IDG��8I>DC

U +6CN�HDJG8:H�6C9�B6CN�INE:H

�3)�2-.�1#!0#2�120�.����
�
��������0:;����������

U 1IDG:�6AA�96I6�G:8:>K:9
�>�:�
9DCRI�G>H@�ADH>C<�>BEDGI6CI
;>:A9H�7N�CDGB6A>H>C<�ID�H>C<A:
;>A:�;DGB6I�

U .6GI>I>DC�7N�9>G:8IDGN�HIGJ8IJG:

U .6GI>I>DC�7N�96I6�INE:�ID
H>BEA>;N�8DBBDC�FJ:G>:H�

U .6GI>I>DC�7N�>C<:HI�96I:�ID
6AADL�>C8G:B:CI6A�6C6ANI>8H�

U .6GI>I>DC�7N�H:8JG>IN
8DBE6GIB:CI�

U &DG>ODCI6A�H86A>C<�7N�699>C<
C:L�=6G9L6G:�

U 2*4 Q 26<�*:C<I=�46AJ:

U !DBB6�":A>B>I:9

U $>M�.DH>I>DC

U 1>C<A:�*>C:���+JAI>�*>C:

U +JAI>EA:�46G>6I>DCH

U �8IDG��8I>DC

U +6CN�HDJG8:H�6C9�B6CN�INE:H



�C6ANI>8�JH:�D;�96I6

1:8JG>IN

U "6I6�688:HH�8DCIGDAA:9�68GDHH��
9>B:CH>DCH�

U 3H67>A>IN��-E:G6I>DC6A��HI6C96G9
:K:CIH��DG�!DCIGDAA:9��HE:8>6A
EJGEDH:�:�<��I:HI�

U !A6HH>;>86I>DC��+JAI>EA:�7J8@:IH �
-E:C��211��
�6�;:L�8DBE6GIB:CIH

<:C:G6A�!'-H�1:CH>I>K:

U !6E67>A>IN�9:K:ADE:G�688:HH
G:HIG>8I:9�7N�;>A:
9>G:8IDGN
E:GB>HH>DCH

U 3H:G�;68>C<�6EEA>86I>DCH�6EEAN�;>C:
<G6>C:9�H:8JG>IN�DC�E:G�G:8DG9�76H>H

1>AK:G�*>7G6GN

U �7HIG68I>DC�A6N:G�ID�H:E6G6I:�6C6ANI>8
9:K:ADEB:CI�;GDB�HIDG6<:
9:E:C9:C8>:H

U .AJ<<67A:�E6GH:GH�;DG�C:L�;DGB6IH

U 0:8DG9�E6GH:GH�;DG�:K:CI�96I6�=:A9�>C
&"$1

U �EEA>86I>DCH�HI>AA�C::9�ID�@CDL�;>:A9
A67:AH��;JC8I>DC�86AAH�

U �EEA>86I>DCH�D;I:C�699�699>I>DC6A
67HIG68I>DCH

U 'CEJI�6C9�-JIEJI�=6C9A:GH�ID�G:69
6C9�LG>I:�96I6�76H:9�DC�INE:

U 3I>A>IN�;JC8I>DCH�ID�6>9�9:K:ADEB:CI

U 1>BEA:�H:6G8=�6C9�;>AI:G�GDJI>C:H

U #K:CIH�.GD9J8I�!:CIG:�B6>CI6>C:9

�3)�2-.�1#!0#2�120�.����
�
��������0:;����������

U "6I6�688:HH�8DCIGDAA:9�68GDHH��
9>B:CH>DCH�

U 3H67>A>IN��-E:G6I>DC6A��HI6C96G9
:K:CIH��DG�!DCIGDAA:9��HE:8>6A
EJGEDH:�:�<��I:HI�

U !A6HH>;>86I>DC��+JAI>EA:�7J8@:IH �
-E:C��211��
�6�;:L�8DBE6GIB:CIH

<:C:G6A�!'-H�1:CH>I>K:

U !6E67>A>IN�9:K:ADE:G�688:HH
G:HIG>8I:9�7N�;>A:
9>G:8IDGN
E:GB>HH>DCH

U 3H:G�;68>C<�6EEA>86I>DCH�6EEAN�;>C:
<G6>C:9�H:8JG>IN�DC�E:G�G:8DG9�76H>H

U �7HIG68I>DC�A6N:G�ID�H:E6G6I:�6C6ANI>8
9:K:ADEB:CI�;GDB�HIDG6<:
9:E:C9:C8>:H

U .AJ<<67A:�E6GH:GH�;DG�C:L�;DGB6IH

U 0:8DG9�E6GH:GH�;DG�:K:CI�96I6�=:A9�>C
&"$1

U �EEA>86I>DCH�HI>AA�C::9�ID�@CDL�;>:A9
A67:AH��;JC8I>DC�86AAH�

U �EEA>86I>DCH�D;I:C�699�699>I>DC6A
67HIG68I>DCH

U 'CEJI�6C9�-JIEJI�=6C9A:GH�ID�G:69
6C9�LG>I:�96I6�76H:9�DC�INE:

U 3I>A>IN�;JC8I>DCH�ID�6>9�9:K:ADEB:CI

U 1>BEA:�H:6G8=�6C9�;>AI:G�GDJI>C:H

U #K:CIH�.GD9J8I�!:CIG:�B6>CI6>C:9



#M6BEA:��C6ANI>8H
#K:GN��HHD8

U3H:G�
B68=>C:�8DGG:A6I>DCH�;GDB�!�!�EG:H:C8:

#K:GN�.DA>8:

U3H:G�
B68=>C:�L:7H>I:�K>H>IH

#K:GN�!G:6IJG:

U3H:G�
B68=>C:�H:6G8=�I:GBH

#K:GN :�"

U3H:G�
B68=>C:�:A:8IGDC>8�6II68@�E6II:GCH

%J>9>C<�*><=I

U+'�>C;DGB6I>DC�INE:H
KDAJB:H�D;�IG6;;>8�DC�7:6G:G

%DA9:C��M:

U%:C:G6I:9�A>HI�D;�HJHE:8I:9�8ADC:�BD7>A:�E=DC:H��'+#'
<G:N�A>HI�

2G>76A !6GC:B

U3H:H�069>JH�AD<H�ID�>9:CI>;N���8DAA:8I�68I>K>IN�;DG�'.�H:HH>DC

.J7A>8��C:BDC:

U%:DAD86I>DC 76H:9�DC�L:7�76H:9�B6E�H:6G8=:H
U3H:G�
B68=>C:�:A:8IGDC>8�6II68@�E6II:GCH

#K:GN�!>E=:G

U3H:G�
B68=>C:�8>E=:G�:K:CIH

%G:N�$DM�
�1>AK:G�$DM

U!DJCIGN�A:K:A�HJBB6GN�D;�L=:G:�>9:CI>;>:G�D7H:GK:9

$>GHI�!DCI68I

U������=DE�8DCI68I�8=6>CH�7:IL::C�H::9H�6C9�I6G<:IH

!ADJ9N�!D7G6

U%ADG>;>:9 <G:E 9G>K:C�7N�%3' Q ;>C9�:K:CIH�I=6I�8DCI6>C
JH:G�H:6G8=�I:GB

U%:DAD86I>DC 76H:9�DC�L:7�76H:9�B6E�H:6G8=:H

#E>8�$6>A

U'9:CI>;>:H�86G:A:HH�JH:�D;�2-0�C:ILDG@H

1I:GA>C<�+DI=

U'.�HJBB6G>H6I>DC�IDDA�JH>C<�8�!�EG:H:C8:�:K:CIH

$D<=DGC

U$>C9�CDC�I6G<:IH�JH>C<�I6G<:IH�B68=>C:H

�C9�B6CN�BDG:V�

��
�
��������0:;���������� ��3)�2-.�1#!0#2�120�.��



0>8=�4>HJ6A>H6I>DC

• ":H@IDE�6EEA>86I>DCH�;DG�G>8=
K>HJ6A>H6I>DC�6C9�6C6ANH>H � #8A>EH:�0!.

• *--)',%�%*�11�8A>:CI�EA6I;DGB
�$'0#
#,%',#�FJ:HI>DC�76H:9�;:9:G6I:9
688:HH�ID�:K:CIH�6C9�G:;:G:C8:�96I6
HDJG8:H

• .>ADIH
– ,%!!�!DCI68I�8=6>C>C<�L>I=

!�!
8DCK:G<:9�:K:CI�96I6

– /$"�$:9:G6IDG

– ,%�%:D��!DCK:G<:9�<:D�:K:CIH
6C6ANH>H

• ,:MI�HI6<:�ID�A:6GC�;GDB�E>ADIH�6C9
7J>A9�I=:�IDDA�;DG�:K:GNDC: � �*.&�
!#,2�30'

• ":H@IDE�6EEA>86I>DCH�;DG�G>8=
K>HJ6A>H6I>DC�6C9�6C6ANH>H � #8A>EH:�0!.

• *--)',%�%*�11�8A>:CI�EA6I;DGB
�$'0#
#,%',#�FJ:HI>DC�76H:9�;:9:G6I:9
688:HH�ID�:K:CIH�6C9�G:;:G:C8:�96I6
HDJG8:H

• .>ADIH
– ,%!!�!DCI68I�8=6>C>C<�L>I=

!�!
8DCK:G<:9�:K:CI�96I6

– /$"�$:9:G6IDG

– ,%�%:D��!DCK:G<:9�<:D�:K:CIH
6C6ANH>H

• ,:MI�HI6<:�ID�A:6GC�;GDB�E>ADIH�6C9
7J>A9�I=:�IDDA�;DG�:K:GNDC: � �*.&�
!#,2�30'

��
�
��������0:;���������� ��3)�2-.�1#!0#2�120�.��



0JBDJG�+>AA Q .JH=��C6ANI>8H

• 0JBDJG�+>AA�>H�6�96H=7D6G9�I=6I
L>AA�

– #C67A:�6C6ANHIH�ID�EG>DG>I>H:�C:L
LDG@�6H�>I�6GG>K:H�;GDB�8JHIDB:GH�7N
:6H>AN�;>C9>C<�DJI��L=6I�9D:H�%!&/
6AG:69N�@CDL�

– #C67A:�6C6ANHIH�ID�BDC>IDG�:M>HI>C<
LDG@�ID�HEDI�L=:C�HDB:I=>C<
=6EE:CH�I=6I�LDJA9�8=6C<:�I=:>G
EG>DG>I>:H

• $>GHI�A:K:A�G:HJAIH
�A>HI�D;�FJ:HI>DCH
6<6>CHI�>9:CI>;>:GH���1>BEA:�N:H
CD
6CHL:GH

• !A>8@�DC�6�N:H�ID�I=:�H:8DC9�A:K:A �
9G>AAH�>CID�I=:�9:I6>A

• +6CN�FJ:HI>DCH�6G:�9:G>K:9�;GDB
8ADJ9�76H:9�6C6ANI>8H�GJC�:68=�96N
6<6>CHI�I=:�8JGG:CI�>9:CI>;>:G�A>HI

• 0JBDJG�+>AA�>H�6�96H=7D6G9�I=6I
L>AA�

– #C67A:�6C6ANHIH�ID�EG>DG>I>H:�C:L
LDG@�6H�>I�6GG>K:H�;GDB�8JHIDB:GH�7N
:6H>AN�;>C9>C<�DJI��L=6I�9D:H�%!&/
6AG:69N�@CDL�

– #C67A:�6C6ANHIH�ID�BDC>IDG�:M>HI>C<
LDG@�ID�HEDI�L=:C�HDB:I=>C<
=6EE:CH�I=6I�LDJA9�8=6C<:�I=:>G
EG>DG>I>:H

• $>GHI�A:K:A�G:HJAIH
�A>HI�D;�FJ:HI>DCH
6<6>CHI�>9:CI>;>:GH���1>BEA:�N:H
CD
6CHL:GH

• !A>8@�DC�6�N:H�ID�I=:�H:8DC9�A:K:A �
9G>AAH�>CID�I=:�9:I6>A

• +6CN�FJ:HI>DCH�6G:�9:G>K:9�;GDB
8ADJ9�76H:9�6C6ANI>8H�GJC�:68=�96N
6<6>CHI�I=:�8JGG:CI�>9:CI>;>:G�A>HI

��
�
��������0:;���������� ��3)�2-.�1#!0#2�120�.��



1=6G>C<���!DAA67DG6I>DC

-I=:G�1'��6C9�;DG:><C�E6GIC:GH

"6I6��7JA@���FJ:GN��6C9�I:8=CDAD<N�:M8=6C<:

2LD�B6?DG�8DBEDC:CIH�2LD�B6?DG�8DBEDC:CIH�

U 5:7�JH:G�>CI:G;68:H��4�'*��DC�%!&/�H:GK:GH�7JI
688:HH>7A:�;GDB�I=:�E6GIC:G�H>I:���'CI:G68I>K:�FJ:GN�D;
/$"H����AADL�:MEDHJG:�D;�%!&/�IG69:8G6;I�

U  GD@:G>C<�H:GK>8:H���1JHI6>C:9�688:HH�;DG�>CI:G68I>K:�FJ:GN
D;�%!&/�96I6�>CI:<G6I:9�>CID�E6GIC:G�IDDAH�

��
�
��������0:;���������� 3)�2-.�1#!0#2�120�.�� ��



$JIJG:�-EI>DCH�;DG�#K:CI

.GD8:HH>C<

$JIJG:�-EI>DCH�;DG�#K:CI

.GD8:HH>C<

��
�
��������0:;���������� ��3)�2-.�1#!0#2�120�.��



):N�!=6AA:C<:H

U �AA�9>B:CH>DCH
�8DHI
�EDL:G
�8DDA>C<
�HE68:
�HIDG6<:
�76C9L>9I=
�EGD8:HH>C<��:I8

U �H�L:�H=6G:�L>I=�BDG:�E6GIC:GH
�I=:�688:HH�9:B6C9H�>C8G:6H:

U #C67A:�BDG:�9:A>K:GN�7N�8DAA67DG6I>C<�L>I=�DI=:GH

�;;DG967A:
�8DCI>CJ>C<
H86A:�D;�DJG�86E67>A>I>:H

U ,::9�ID�HIG:6BA>C:�JC9:GHIDD9�LDG@;ADLH�ID�H6K:�6C6ANHIH�I>B:

U ,::9�ID�EJH=�96I6�ID�6C6ANHIH
�HDB:I>B:H�L>I=�ADL�A6I:C8N

U #C67A:�C:MI�A:K:A�6C6ANH>H
�7:=6K>DJG6A
�E6II:GC�D;�A>;:
�CDI>8>C<
8=6C<:
�EG:9>8I>DCH

#C67A>C<�DJG�6C6ANHIH�ID
8DE:�L>I=�8DBEA:M>IN
6C9�KDAJB:�D;�96I6

U ,::9�ID�HIG:6BA>C:�JC9:GHIDD9�LDG@;ADLH�ID�H6K:�6C6ANHIH�I>B:

U ,::9�ID�EJH=�96I6�ID�6C6ANHIH
�HDB:I>B:H�L>I=�ADL�A6I:C8N

U #C67A:�C:MI�A:K:A�6C6ANH>H
�7:=6K>DJG6A
�E6II:GC�D;�A>;:
�CDI>8>C<
8=6C<:
�EG:9>8I>DCH

#C67A>C<�DJG�6C6ANHIH�ID
8DE:�L>I=�8DBEA:M>IN
6C9�KDAJB:�D;�96I6

U 1J>I67AN�H@>AA:9�E:DEA:�6G:�=6G9�ID�;>C9�>C�=DJH:�6C9�:MI:GC6AAN

U +JHI�7:�67A:�ID�8DE:�L>I=�B>M:9�B6IJG>IN�86E67>A>I>:H

U 5DG@AD69�H:E6G6I>DC
�EGD8:HH>C<�8DCI:CI>DC
�8GDHH�H>I:�6C6ANI>8H

!DBEA:M>IN�6C9�E68:�D;
6C6ANI>8�9:K:ADEB:CI

U )::E�E68:�L>I=�9:K:ADEB:CI
�G:HEDC9�ID�8DBBJC>IN�9:B6C9H

U 3C9:GHI6C9�6C9�B6I8=�I=:�:KDAK>C<�7JH>C:HH�:ME:8I6I>DCH�D;�B6IJG>IN

U 1JEEDGI�6EEGDEG>6I:AN
�6<G::9�HIG6I:<N�;DG�G:H>A>:C8:

�<>A>IN
�G:H>A>:C8:�6C9
B6IJG>IN�D;�EA6I;DGBH

��
�
��������0:;���������� ��3)�2-.�1#!0#2�120�.��



�EEGD68=�ID�8=6AA:C<:H

U 1J>I67AN�G:;G:H=:9
�L>AA�6CHL:G�>BB:9>6I:�H86A>C<�8=6AA:C<:

U 0:9J8:�HJEEDGI�7JG9:C�6C9�HIG:6BA>C:�C:L�86E67>A>IN�9:K:ADEB:CI

U 'BEA:B:CI�>BEGDK:B:CIH�ID�:M>HI>C<�6G8=>I:8IJG:

":EADN�BDG:�D;�I=:
H6B:�L=>A:�B6IJG>C<

U ,DC�G:A6I>DC6A
�9>HIG>7JI:9�96I676H:H��/$"�8DCHDA>96I>DC���8DCK:G<:C8:

U 0:H:6G8=�>C>I>6I>K:H����1#+
&�)'+
120#�+',%
�6C9�8DBB:G8>6A�D;;:G>C<H

U !DAA67DG6I>DC�DEEDGIJC>I>:H�!*-3" �1#
�!!3+3*-

#MEADG:�C:L
I:8=CDAD<N

)CDL�I=:�K6AJ:�D;�DJG
96I6

U "DCRI�<:C:G6I:
>C<:HI�96I6�L:�9DCRI�JH:
�;>AI:G�DG�9:�9JE:�JEHIG:6B

U  :�HB6GI�67DJI�G:I:CI>DC
�7:�HB6GI�67DJI�C::9�;DG�>CI:G68I>K:�6K6>A67>A>IN

U ">HI>A�I=:�G6L�96I6�ID�<:C:G6I:�G>8=�>C;DGB6I>DC�H:IH�;DG�6C6ANHIH

)CDL�I=:�K6AJ:�D;�DJG
96I6

U �JIDB6I:�I=:�H>BEA:�LDG@;ADLH�L>I=�HJBB6G>:H�6C9�EJH=�6C6ANI>8H

U -EI>B>H:�86E67>A>I>:H�;DG�I=:>G�JH:�6C9�688:HH�AD69

U +6IJG:
�EGDK>9:�G:H>A>:C8:�6C9�HJEEDGI�6H�6EEGDEG>6I:

3C9:GHI6C9�JH6<:�D;
86E67>A>I>:H

U #C67A:�8DAA67DG6I>DC�6C9�ADL:G�I=:�:CIGN�76G�;DG�86E67>A>IN�9:K:ADE:GH

U 1I6N�K:C9DG�C:JIG6A
�8DCI>CJ:�ID�JH:�DE:C�HI6C96G9H
�DE:C�HD;IL6G:

U #C=6C8:�I=:�7:C:;>I�;DG�7DI=�G:H:6G8=���:C<>C::G>C<�D;�LDG@>C<�ID<:I=:G

1I6N�;A:M>7A:�6C9
>C8G:6H:�8DAA67DG6I>DC

��
�
��������0:;���������� ��3)�2-.�1#!0#2�120�.��



Small proportion of queries for
some of the analysts

Small proportion of queries for
some of the analysts

Large proportion of queries for
most of the analysts

Large proportion of queries for
most of the analysts

3C9:GHI6C9�JH6<:�D;�86E67>A>I>:H

3H:�!6H:�!A6HH�+6EE>C<

Target Based Discovery

Target-based
Development

Target Based Discovery

Target-based
Development

Anomaly DetectionAnomaly Detection

3C@CDLC

26G<:I
�3C@CDLC

/J:GN

)CDLC

26G<:I
�3C@CDLC

/J:GN

• ":K:ADE:9�?D>CIAN�7:IL::C�%!&/
6C9�,1��ID�JC9:GHI6C9

– I=:�7:C:;>IH�D;�DJG�8JGG:CI

86E67>A>I>:H

– L=:G:�G:HE:8I>K:�HIG:C<I=H�6C9

L:6@C:HH:H�:M>HI

• .GDK>9:H�6�8A:6G�H:I�D;�9G>K:GH�;DG
6G8=>I:8IJG6A�:KDAJI>DC

– +>HH>C<�86E67>A>I>:H

– 1J7DEI>B6A�JH:�D;�86E67>A>I>:H

– -EEDGIJC>I>:H�;DG�8DAA67DG6I>DC�6C9

G:JH:

Small proportion of queries for
some of the analysts

Large proportion of queries for
most of the analysts

Target Based Discovery

Target-based
Development

Target Based Discovery

Target-based
Development

Anomaly DetectionAnomaly Detection

Target TrackingTarget Tracking
Behaviour-based

Discovery
Behaviour-based

Discovery

3C@CDLC

26G<:I
�)CDLC

/J:GN

)CDLC

26G<:I
�)CDLC

/J:GN

• ":K:ADE:9�?D>CIAN�7:IL::C�%!&/
6C9�,1��ID�JC9:GHI6C9

– I=:�7:C:;>IH�D;�DJG�8JGG:CI

86E67>A>I>:H

– L=:G:�G:HE:8I>K:�HIG:C<I=H�6C9

L:6@C:HH:H�:M>HI

• .GDK>9:H�6�8A:6G�H:I�D;�9G>K:GH�;DG
6G8=>I:8IJG6A�:KDAJI>DC

– +>HH>C<�86E67>A>I>:H

– 1J7DEI>B6A�JH:�D;�86E67>A>I>:H

– -EEDGIJC>I>:H�;DG�8DAA67DG6I>DC�6C9

G:JH:

��
�
��������0:;���������� ��3)�2-.�1#!0#2�120�.��



#M>HI>C<�8DK:G6<:�D;�JH:�86H:H

U 1IG:6B>C<
�0JBDJG�+>AA�6C9�/$"�86E67>A>I>:H��EDHH>7AN�6HH>HI:9�7N�8ADJ9�6C6ANI>8�

U !DJA9�H:A:8I�96I6�HJ7H:I�76H:9�DC�I6G<:I
�8DJA9�EG:�86A8JA6I:�G:HJAIH

U *6G<:�JH6<:�6C9�6JIDB6I>DC�HJ<<:HIH�C::9�;DG�DEI>B>H:9�86E67>A>IN

U 1IG:6B>C<
�0JBDJG�+>AA�6C9�/$"�86E67>A>I>:H��EDHH>7AN�6HH>HI:9�7N�8ADJ9�6C6ANI>8�

U !DJA9�H:A:8I�96I6�HJ7H:I�76H:9�DC�I6G<:I
�8DJA9�EG:�86A8JA6I:�G:HJAIH

U *6G<:�JH6<:�6C9�6JIDB6I>DC�HJ<<:HIH�C::9�;DG�DEI>B>H:9�86E67>A>IN

)CDLC�26G<:I
�)CDLC
/J:GN

)CDLC�26G<:I
�)CDLC
/J:GN

U ,DI�EDHH>7A:�L>I=�:M>HI>C<�/$"�86E67>A>I>:H

U ,::9H�C:L�6C6ANI>8�DG�BDG:�>C9:M:H�DC�I6G<:I�H:A:8I:9�96I6

U *6G<:�JH6<:�6C9�C::9H�HJ<<:HI�6�C:L�86E67>A>IN

U ,DI�EDHH>7A:�L>I=�:M>HI>C<�/$"�86E67>A>I>:H

U ,::9H�C:L�6C6ANI>8�DG�BDG:�>C9:M:H�DC�I6G<:I�H:A:8I:9�96I6

U *6G<:�JH6<:�6C9�C::9H�HJ<<:HI�6�C:L�86E67>A>IN

)CDLC�26G<:I
�3C@CDLC
/J:GN

)CDLC�26G<:I
�3C@CDLC
/J:GN

U ,DI�EDHH>7A:�L>I=�:M>HI>C<�/$"�86E67>A>I>:H

U ,::9H�C:L�6C6ANI>8�DG�BDG:�>C9:M:H�DC�I6G<:I�H:A:8I:9�96I6

U *6G<:�JH6<:�6C9�C::9H�HJ<<:HI�6�C:L�86E67>A>IN

U ,DI�EDHH>7A:�L>I=�:M>HI>C<�/$"�86E67>A>I>:H

U ,::9H�C:L�6C6ANI>8�DG�BDG:�>C9:M:H�DC�I6G<:I�H:A:8I:9�96I6

U *6G<:�JH6<:�6C9�C::9H�HJ<<:HI�6�C:L�86E67>A>IN

)CDLC�26G<:I
�3C@CDLC
/J:GN

)CDLC�26G<:I
�3C@CDLC
/J:GN

U !DG:�/$"�86E67>A>IN
�EDHH>7AN�EDEJA6I:9�7N�8ADJ9�6C6ANI>8

U $JAA�JCH:A:8I:9�96I6�H:I�G:FJ>G:9�7JI�L=6I�A:K:A�D;�>CI:G68I>K:�FJ:GN�

U 'H�>I�688:EI67A:�I=6I�DA9:G�96I6�7:�B69:�6K6>A67A:�CDC�>CI:G68I>K:AN�

U !DG:�/$"�86E67>A>IN
�EDHH>7AN�EDEJA6I:9�7N�8ADJ9�6C6ANI>8

U $JAA�JCH:A:8I:9�96I6�H:I�G:FJ>G:9�7JI�L=6I�A:K:A�D;�>CI:G68I>K:�FJ:GN�

U 'H�>I�688:EI67A:�I=6I�DA9:G�96I6�7:�B69:�6K6>A67A:�CDC�>CI:G68I>K:AN�

3C@CDLC�26G<:I
�)CDLC
/J:GN

3C@CDLC�26G<:I
�)CDLC
/J:GN

U 3H:�76I8=�6C6ANI>8�EA6I;DGB�;DG�ADL�A:K:A�H:6G8=�DG�C:L�6C6ANI>8

U !DJA9�6�=:6K>AN�>C9:M:9�HIDG:�EGDK>9:�6�G:HEDCH>K:�86E67>A>IN�

U .DHH>7AN�DCAN�DK:G�6�HJ7H:I�D;�96I6 � G:8:CI�96I6�DCAN�

U 3H:�76I8=�6C6ANI>8�EA6I;DGB�;DG�ADL�A:K:A�H:6G8=�DG�C:L�6C6ANI>8

U !DJA9�6�=:6K>AN�>C9:M:9�HIDG:�EGDK>9:�6�G:HEDCH>K:�86E67>A>IN�

U .DHH>7AN�DCAN�DK:G�6�HJ7H:I�D;�96I6 � G:8:CI�96I6�DCAN�

3C@CDLC
26G<:I
�3C@CDLC�/J:GN

3C@CDLC
26G<:I
�3C@CDLC�/J:GN

��
�
��������0:;���������� 3)�2-.�1#!0#2�120�.�� ��



46AJ:�6HH:HHB:CI

5=6I�B:6HJG:H�D;�K6AJ:�

U "JEA>86I:9�DK:G�I>B:�DG�68GDHH�7:6G:GH

U 46AJ:�9:8G:6H:H�L>I=�6<:

U 46AJ:�9:8G:6H:H�6;I:G�EGD8:HH>C<��1.�+
�HJBB6G>:H�

U 3H:�7N�6C6ANHIH�6C9�6C6ANI>8H

5=6I�68I>DCH�ID�I6@:�5=6I�68I>DCH�ID�I6@:�

U "D�;>AI:G>C<�JEHIG:6B�DG�9DCRI�<:C:G6I:9

U 'CK:HI><6I:�JH:�D;�HIG:6B>C<�86E67>A>I>:H�;DG�;>AI:G>C<�DG�H6BEA>C<

U ">H86G9�>BB:9>6I:AN�6;I:G�;>GHI�HI6<:�EGD8:HH>C<

U �<:�D;;�6C9�9>H86G9�BDG:�H:A:8I>K:AN

U .:G>D9>86AAN�:K6AJ6I:�96I6�INE:H�ID�JC9:GHI6C9�JH6<:

,::9�ID�6<G::�EDHH>7>A>I>:H�L>I=�DE:G6I>DCH�6C9�:ME:G>B:CI

��
�
��������0:;���������� 3)�2-.�1#!0#2�120�.�� ��



2:8=CDAD<N�86C9>96I:H

/$"�8DCHDA>96I>DC�6C9�&�)'+

#M>HI>C<�/$"�9G6L768@H

U 1DB:�9JEA>86I>DC�7:IL::C�/$"H��P����

U ,::9�C:L�/$"H�ID�6CHL:G�C:L�FJ:HI>DCH

,::9�6�8DCHDA>96I:9�96I676H:�L>I=�BJAI>EA:�>C9:M:H�6C9�;A:M>7A:�699>I>DCH

U &�)'+�>H�6�G:H:6G8=�EGDIDINE:�ID�9D�?JHI�I=6I

U 3C>;>86I>DC�D;�96I6
�6HHD8>6I:9�96I6�@:EI�ID<:I=:G

U /J>8@�6C9�;A:M>7A:�699>I>DC�D;�C:L�96I6�INE:H�6C9�>C9:M:H

U 186A67A:�6C9�8DHI�:;;:8I>K:

U &�)'+�>H�6�G:H:6G8=�EGDIDINE:�ID�9D�?JHI�I=6I

U 3C>;>86I>DC�D;�96I6
�6HHD8>6I:9�96I6�@:EI�ID<:I=:G

U /J>8@�6C9�;A:M>7A:�699>I>DC�D;�C:L�96I6�INE:H�6C9�>C9:M:H

U 186A67A:�6C9�8DHI�:;;:8I>K:

-I=:G�86C9>96I:H�:M>HI�6C9�HDB:�&�)'+�8DBEDC:CIH�8DJA9�7:�G:EA68:9

U -G68A:�" �DG�9>HIG>7JI:9
�CDC�G:A6I>DC6A�96I676H:�

U !DCK:G<:C8:�L>I=�&�"--.�HI68@�& �1#
�!!3+3*-

#C<>C::G>C<�>H�LDG@>C<�L>I=�G:H:6G8=�ID�9:K:ADE�ID�I=:�C:MI�HI6<:

��
�
��������0:;���������� 3)�2-.�1#!0#2�120�.�� ��



2:8=CDAD<N�86C9>96I:H

2=:�SH@>CCNT�8ADJ9��*6JG:A�

5=6I�>H�>I�

U ��76I8=�6C6ANI>8�&�"--.�8AJHI:G

U !DCI6>CH�6AA�I=:�96I6�7JI�;DG�6�H=DGI�G:I:CI>DC�E:G>D9

5=6I�LDJA9�>I�7:�JH:9�;DG�

U �C�>9:6A�EA68:�ID�9D�>C8G:B:CI6A�6C6ANI>8H

U �CHL:GH�I=:�8GDHH�H>I:�6C6ANI>8�EGD7A:B

U !DJA9�7:�9:9>86I:9�ID�HJHI6>C:9�JH6<:

U .GDK>9:H�HDB:�G:H>A>:C8:�7N�9JEA>86I>C<�G:8:CI�96I6

U �C�>9:6A�EA68:�ID�9D�>C8G:B:CI6A�6C6ANI>8H

U �CHL:GH�I=:�8GDHH�H>I:�6C6ANI>8�EGD7A:B

U !DJA9�7:�9:9>86I:9�ID�HJHI6>C:9�JH6<:

U .GDK>9:H�HDB:�G:H>A>:C8:�7N�9JEA>86I>C<�G:8:CI�96I6

5=6I�6G:�I=:�8=6AA:C<:H�

U !6C�L:�IG6CH;:G�6C9�>C<:HI�6AA�I=:�96I6

#C<>C::G>C<�8DJA9�EDI:CI>6A�7J>A9�I=>H�JH>C<�DC�DG9:G�@>I

��
�
��������0:;���������� 3)�2-.�1#!0#2�120�.�� ��



2:8=CDAD<N�86C9>96I:H

2=:�%!&/�S8DG:T��&6G9N�

5=6I�>H�>I�

U ��&�"--.�8AJHI:G�L>I=�+6E
0:9J8:�6C9�>CI:G68I>K:�FJ:GN
6C6ANI>8H�86E67>A>I>:H

U .GD767AN�JH>C<�!*-3" �1#
�!!3+3*-�6C9�G:JH>C<�,1��@CDLA:9<:

5=6I�LDJA9�>I�7:�JH:9�;DG�

U ��EA68:�;DG�96I6�6C9�HJBB6G>:H�EGDBDI:9�;GDB�I=:�7JA@�HIDG:H

U )CDLC�26G<:I
�)CDL�/J:GN�6C9�HDB:�)CDLC�26G<:I
�3C@CDLC�/J:GN

U -EI>B>H:9�;DG�B6?DG�JH:�86H:�6C9�HJ>I67A:�;DG�96I6�H=6G>C<

U .GDK>9:H�HDB:�G:H>A>:C8:�7N�9JEA>86I>C<�>BEDGI6CI�96I6

U ��EA68:�;DG�96I6�6C9�HJBB6G>:H�EGDBDI:9�;GDB�I=:�7JA@�HIDG:H

U )CDLC�26G<:I
�)CDL�/J:GN�6C9�HDB:�)CDLC�26G<:I
�3C@CDLC�/J:GN

U -EI>B>H:9�;DG�B6?DG�JH:�86H:�6C9�HJ>I67A:�;DG�96I6�H=6G>C<

U .GDK>9:H�HDB:�G:H>A>:C8:�7N�9JEA>86I>C<�>BEDGI6CI�96I6

5=6I�6G:�I=:�8=6AA:C<:H�

U %!&/�=6H�A>B>I:9�:ME:GI>H:�L>I=�!*-3" �1#
�!!3+3*-�I=>H�I:8=CDAD<N

U 2=:�EGDBDI>DC�6C6ANI>8H�6C9�8G>I:G>6�6G:�CDI�9:K:ADE:9

#C<>C::G>C<�8DJA9�EDI:CI>6A�7J>A9�I=>H�JH>C<�DC�DG9:G�@>I

��
�
��������0:;���������� 3)�2-.�1#!0#2�120�.�� ��



3)�2-.�1#!0#2�120�.����
�
��������0:;����������


