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&RQWHQWV

u DXU�<83R�Uh`UbY]U^d
° @XicYSc�W_Q\c
° 4UdUSd_b
° <83R�Y^�^e]RUbc

u BUaeYbU]U^dc
° 7U^UbQ\�bUaeYbU]U^dc
° C`USYVYS�<83R�bUaeYbU]U^dc
° 9]]UTYQdU�^UUTc

u @b_ZUSd�?bWQ^YjQdY_^�Q^T�@\Q^^Y^W
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/+&E��3K\VLFV�*RDOV

u <83R�Yc�Q�TUTYSQdUT�Uh`UbY]U^d�Qd�<83�S_\\YTUb�V_b
`bUSYcY_^�]UQcebU]U^dc�_V�3@�fY_\QdY_^�Q^T�bQbU�TUSQic
° 3@�fY_\QdY_^�SebbU^d\i�_RcUbfUT�Y^�[Q_^�TUSQic�Yc�S_^cYcdU^d�gYdX
CdQ^TQbT�=_TU\��Red�SQ^^_d�UhS\eTU�dXQd�3@�fY_\QdY_^�Yc�`Qbd\i
_b�UfU^�U^dYbU\i�TeU�d_�^Ug�`XicYSc�

° 3_c]_\_Wi��RQbi_^�WU^UcYc��ceWWUcdc�dXQd�Q^�QTTYdY_^Q\�c_ebSU
_V�3@�fY_\QdY_^�_dXUb�dXQ^�dXU�CdQ^TQbT�=_TU\�Yc�^UUTUT�

u <83�Yc�Q^�YTUQ\�`\QSU�d_�`b_TeSU�\_dc�_V�2T�Q^T�2c
u 1\\�Y^dUbUcdY^W�TUSQi�SXQ^^U\c�XQfU�! �%�fYcYR\U�RbQ^SXY^W
VbQSdY_^c�
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/+&E��7KH�'HWHFWRU

u CY^W\U�Qb]�c`USdb_]UdUb�gYdX�V_bgQbT�Q^We\Qb�S_fUbQWU
Vb_]�n! �]bQT�d_�n#  �"% ��]bQT�
° FUbdUh�TUdUSd_b

© CY�b�φ�cdbY`�TUdUSd_b��cY^W\U�cYTUT�!% �µ]

° DbQS[Y^W�cicdU]
© ?edUb*�TbYVd�SXQ]RUb�X_^UiS_]R��9^^Ub*�=C73�gYdX�75=�_b�=3C3

° B938�cicdU]
© B938!*�1Ub_WU\���3$6! ��B938"*�36$

° 3Q\_bY]UdUb�cicdU]
© @bUcX_gUb*�cY^W\U�\QiUb�@R�CY��531<*�CXQcXY\Y[��831<*�1d\Qc�DY\U�3Q\�

° =e_^�cicdU]
© =e\dY�WQ`�B@3�Q^T�3@3
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([SHULPHQWDO�=RQH
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point 1
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/+&E�LQ�QXPEHUV
u 3_\\QR_bQdY_^*�$"�9^cdYdedUc��##&�`QbdYSY`Q^dc
u 3_cd�_V�dXU�Uh`UbY]U^d*�(&�=386
u 5\USdb_^YSc*�n! &�bUQT_ed�SXQ^^U\c
u DbYWWUb�CicdU]*�$�<UfU\c��$ �=8j→!�=8j�→$ �[8j�→�%�[8j

→"  �8j
u 4QdQ�1SaeYcYdY_^*�' �[2�UfU^d��"�$�72�c�→" �=2�c��!�%�! &�=9@c
u CdQdec�_V�dXU�5h`UbY]U^d*

° 6UR�)(�DUSX^YSQ\�@b_`_cQ\�ceR]YddUT
° GU�X_`U�:e\�)(�bUS_]]U^TQdY_^�Ri�<833�Q^T�CU`�)(�Q``b_fQ\�Ri�BUcUQbSX
2_QbT�

Ð<83R�Yc�Q�c]Q\\Ub�Q^T�^UgUb�S_\\QR_bQdY_^�dXQ^�1D<1C�_b�3=C��3_]`QbQR\U�d_
dXU�cYjU�_V�Q�<5@�Uh`UbY]U^d��<Ucc�QTfQ^SUT��D@�^_g��D4Bc��Ri�"   ���2ed��Yd
^UUTc�d_�RU�bUQTi�Qd�dXU�cQ]U�dY]U�
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/+&E��7ULJJHU�	�'$4�V\VWHP

Timing
&
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~3 µs

Variable latency 
~256 µs
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L2 ~10 ms

L3 ~200 ms

LA
N(multiplexing onto front-end links)1 MHz
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5HTXLUHPHQWV
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7KH�([SHULPHQW�&RQWURO�6\VWHP

u DXU�53C�gY\\�RU�ecUT�d_�]_^Yd_b�Q^T�S_^db_\�dXU�_`UbQdY_^Q\
cdQdU�_V�dXU�<83R�TUdUSd_b��_V�dXU�TQdQ�QSaeYcYdY_^�Q^T�_V
dXU�Qcc_SYQdUT�Uh`UbY]U^dQ\�Y^VbQcdbeSdebUc�

u Di`YSQ\�ceR�cicdU]c�QbU*
° 7Qc�cicdU]c
° 8YWX�Q^T�<_g�f_\dQWUc
° BUQT�_ed�U\USdb_^YSc��Vb_^d�U^T�Q^T�bUQT�_ed�^Udg_b[�
° 5^fYb_^]U^dQ\�`QbQ]UdUbc��dU]`UbQdebU��`bUccebU��UdS��
° 3__\Y^W�Q^T�fU^dY\QdY_^
° 5aeY`]U^d�CQVUdi
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*HQHUDO�6\VWHP�5HTXLUHPHQWV
u 3_]]_^�S_^db_\�cUbfYSUc�QSb_cc�Uh`UbY]U^d*

° 4YcdbYRedUT�Y^V_b]QdY_^�cicdU]��3_^db_\�TQdQ�QbSXYfQ\�Q^T�bUdbYUfQ\�
° CicdU]�S_^VYWebQdY_^�cUbfYSUc��3_XUbU^d�Y^V_b]QdY_^�Y^�TQdQRQcU�
° 5bb_b�bU`_bdY^W�Q^T�Q\Qb]�XQ^T\Y^W�
° 4QdQ�`bUcU^dQdY_^*�CdQdec�TYc`\Qic��dbU^TY^W�d__\c��UdS�
° 5h`Ubd�CicdU]�d_�QccYcd�cXYVd�SbUg�

u ?RZUSdYfUc
° 5Qci�d_�_`UbQdU*�"�#�`U_`\U�d_�be^�dXU�S_]`\UdU�Uh`UbY]U^d�
° 5Qci�d_�QTQ`d�d_�^Ug�S_^TYdY_^c�Q^T�bUaeYbU]U^dc�

u 9^dUWbQdY_^�_V�43C�gYdX�dXU�S_^db_\�_V�41A�Q^T�4QdQ�AeQ\Ydi�
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,QWHJUDWHG�6\VWHP��([DPSOH��D�

u 1<5@8
�@bUcU^dUb

C\_g�3_^db_\

41A
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,QWHJUDWHG�6\VWHP��([DPSOH��E�

u 1<5@8�5bb_b�<_WWUb
° DXU�_`UbQd_b�be^^Y^W�dXU�Uh`UbY]U^d�^UUTc�_^\i�d_�Y^dUbQSd�gYdX
Q�cY^W\U�Ubb_b�TYc`\Qi�d_�TUQ\�gYdX�Q\\�`b_R\U]c�

 ALEPH error logger, ERRORS + MONITOR + ALARM

 2-JUN 11:30 ALEP R_ALEP_0 RUNC_DAQ     ALEPH>> DAQ Error
 2-JUN 11:30 ALEP TPEBAL   MISS_SOURCE  TPRP13 <1_missing_Source(s)>
 2-JUN 11:30 ALEP TS       TRIGGERERROR Trigger protocol error(TMO_Wait_No_Busy)
 2-JUN 11:30 TPC  SLOWCNTR SECTR_VME    VME CRATE fault in: SideA LowC\_g�3_^db_\

41A
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,QWHJUDWHG�6\VWHP��([DPSOH��F�

u 1SdYfU�\Y^[c�RUdgUU^�4QdQRQcUc

SCDeviceSCDevType

SCChannel

SCCrate

SCDevType

Slow Control Database

VMEModule

VMECrate ModuleType

VICCable

VME Readout Database

VSBCable

DXU�`_gUb�ce``\i
_^�dXQd�F=5
SbQdU

Fastbus
database

Detector
description

SCDetector
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,QWHJUDWHG�6\VWHP

u 4YVVUbU^d�S_]`_^U^dc�gXYSX�SQ^�S_]]e^YSQdU�UQcY\i�gYdX
UQSX�_dXUb�Ri�cXQbY^W�cUbfYSUc���UhQ]`\U*�=C�?VVYSU�

u 9^dUWbQdUT�≠�=_^_\YdXYS
u 1TfQ^dQWUc*

° CQ]U�\__[�Q^T�VUU\�Y^�Q\\�Q``\YSQdY_^c��5QcYUb�d_�\UQb^�
° BU�ecU��2UddUb�aeQ\Ydi�Q^T�UQci�]QY^dU^Q^SU�
° 6QSY\YdQdUc�db_eR\U�cX__dY^W�
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6\VWHP�SDUWLWLRQLQJ

u GU�g_e\T�\Y[U�d_�ReY\T�Q�cY^W\U�S_^db_\�cicdU]�gXYSX�SQ^�RU
`QbdYdY_^UT�Y^cdUQT�_V�ReY\TY^W�^�Y^TU`U^TU^d�cicdU]c�

u @QbdYdY_^Y^W�g_e\T�Q\\_g*
° 9^TU`U^TU^d�TUfU\_`]U^d�_V�dXU�S_^db_\c�V_b�dXU�ceR�cicdU]c�_b
ceR�TUdUSd_bc�Q^T�\QdUb�Y^dUWbQdY_^�

° 1\\_g�fQbY_ec�ceR�TUdUSd_bc�d_�be^�Y^TU`U^TU^d\i�Q^T
S_^SebbU^d\i�gXY\U�]Y^Y]YjY^W�`_ccYR\U�Y^dUbVUbU^SU��dUcd�
S_]]YccY_^Y^W��SQ\YRbQdY_^��UdS��
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6SHFLILF�5HTXLUHPHQWV

u 4UdUSd_b�3_^db_\
71C 8F <F 1\YW^� 3Q\YR� 5^fYb_^�

FUbdUh ä ä ä ä
9^^Ub�DbQS[Y^W ä ä ä ä ä
?edUb�DbQS[Y^W ä ä ä ä ä
B938�!���" ä ä ä ä ä
@bUcX_gUb ä ä ä ä
531< ä ä ä ä
831< ä ä ä ä
=e_^ ä ä ä ä ä
41A ä ä

u 9^VbQcdbeSdebU��S__\Y^W��fU^dY\QdY_^��]QW^Ud��`_gUb��<83����
° =_^Yd_bY^W�Q^T�5bb_b�1\Qb]�XQ^T\Y^W�

u 6b_^d�U^T�U\USdb_^YSc
° 3_^VYWebQdY_^��`QbQ]UdUb�T_g^\_QTY^W��dXbUcX_\Tc��WQY^c��dY]Y^W�
_`UbQdY_^�]_TU��UdS��
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6SHFLILF�5HTXLUHPHQWV����

u DbYWWUb�cicdU]
° 3_^VYWebQdY_^*�@b_WbQ]�QSdYfQdY_^�Q^T�`QbQ]UdUb�T_g^\_QTY^W�
° 3_]]Q^Tc*�5^QR\U�TYcQR\U�
° =_^Yd_bY^W�Q^T�1\Qb]�XQ^T\Y^W�

u BUQT�_ed�e^Ydc�Q^T�bUQT�_ed�^Udg_b[
° 3_^VYWebQdY_^*�>Udg_b[�S_^VYWebQdY_^��`QbQ]UdUb�T_g^\_QTY^W�
° Be^�dY]U�RQS[`bUccebU��dbYWWUb�dXb_dd\U��
° =_^Yd_bY^W�Q^T�1\Qb]�XQ^T\Y^W�

u 5fU^d�6Y\dUb�VQb]
° 3_^VYWebQdY_^*�@b_WbQ]�QSdYfQdY_^�Q^T�`QbQ]UdUb�T_g^\_QTY^W�
° =_^Yd_bY^W�Q^T�1\Qb]�XQ^T\Y^W�
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6SHFLILF�5HTXLUHPHQWV����

u CSQ\U�_V�dXU�<83R�3_^db_\�cicdU]
° 4UdUSd_b�3_^db_\*�?�! %��`QbQ]UdUbc
° 65�U\USdb_^YSc*�6Ug�`QbQ]UdUbc�h�! &�bUQT_ed�SXQ^^U\c
° DbYWWUb���41A*�?�! #��41A�_RZUSdc�h�?�! "��`QbQ]UdUbc

u 5^fYb_^]U^dQ\�S_^cdbQY^dc*
° �BQTYQdY_^*

© <�-�"h! #"�S]�"c�!��1d�TYcdQ^SU�.�$�]��![bQT�Y^�! �iUQbc��cdQ^TQbT
U\USdb_^YSc��9^cYTU�TUdUSd_b��bQTYQdY_^�XQbT�_b�d_\UbQ^d�

° 1SSUccYRY\Ydi*
© ?`U^�WU_]Udbi��5Qci�QSSUcc�YV�<83�^_d�be^^Y^W�
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$UFKLWHFWXUH�GULYHQ

u GU�QbU�S_^fY^SUT�_V�dXU�Y]`_bdQ^SU�_V
XQfY^W�Q�W__T�QbSXYdUSdebU*
° =QhY]YjU�S_]]_^�Y^VbQcdbeSdebU��]_bU�bU�
ecQR\U�S_]`_^U^dc�

° DUSX^_\_Wi�SXQ^WUc��5f_\edY_^�
° 2UddUb�aeQ\Ydi�

u 3bUQdY_^�_V�Q�VbQ]Ug_b[�dXQd�cQdYcVYUc�Q\\
[^_g^�XQbT�bUaeYbU]U^dc�Q^T�Yc�QR\U�d_
QTQ`d�d_�dX_cU�bUaeYbU]U^dc�dXQd�QbU�^_d
iUd�[^_g^�_b�gU\\�e^TUbcd__T�

Common infrastructure

Common infrastructure

System Functions

System Functions

BUaeYbU]U^d�TbYfU^�`b_ZUSd

1bSXYdUSdebU�TbYfU^�`b_ZUSd
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,PPHGLDWH�QHHGV

u GU�XQfU�Q^T�gY\\�XQfU�S_^db_\�^UUTc�Y^�\QRc��dUcd�RUQ]c�
`b_TeSdY_^�cYdUc��UdS�
° GU�T_�^_d�gQ^d�d_�S_]`b_]YcU�dXU�VY^Q\�cicdU]�d_�cQdYcVi�dXU
Y]]UTYQdU�^UUTc�

° 1T�X_S�Q^T�Y^dUbY]�c_\edY_^c�gY\\�RU�`b_fYTUT��DXU�bUaeYbU]U^dc
_V�dXUcU�c_\edY_^c�QbU�TYVVUbU^d�Vb_]�dX_cU�_V�dXU�VY^Q\�cicdU]�

° 1�]YWbQdY_^�`QdX�Vb_]�dXU�Y^dUbY]�c_\edY_^c�d_�dXU�VY^Q\�cicdU]
Yc�U^fYcQWUT�

u 3ebbU^d�Y]]UTYQdU�^UUTc*
° DUcd�RUQ]c*�>_d�iUd�RYW�U^_eWX�d_�bUaeYbU�Q�S_^db_\�cicdU]�
° <QR_bQd_bi*�DXU�8iRbYT�@X_d_TY_TU��8@4��\QR_bQd_bi�UhQ]`\U�
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,PPHGLDWH�QHHGV��+3'�/DERUDWRU\
u 8@4�@X_d_SQdX_TU�4U`_cYdY_^��1��7_�Ud�Q\��

° D_�]_^Yd_b�Q^T�S_^db_\��`X_d_SQdX_TU�TU`_cYdY_^
`b_SUcc�V_b�dXU�VQRbYSQdY_^�_V�8iRbYT�@X_d_TY_TUc�

° Dg_�]_^Yd_b�Q^T�41A�bQdUc*
© C\_g�BQdU*�4ebY^W�dXU�fQSee]�RQ[U�_ed�`b_SUcc
�n'"Xbc���dXU�dU]`UbQdebU�Q^T�`bUccebU�_V�dXU
TU`_cYdY_^�SXQ]RUb�QbU�]_^Yd_bUT�

© 6Qcd�BQdU*�4ebY^W�dXU�TU`_cYdY_^�`b_SUcc��n" ]Y^���
dXU�TU`_cYdY_^�SebbU^d��ceRcdbQdU�dU]`UbQdebU�Q^T
dXYS[^Ucc�QbU�S_^db_\\UT��DXU�`X_d_SQdX_TU�SebbU^d�
dU]`UbQdebU�Q^T�`bUccebU�QbU�]_^Yd_bUT�

° 3_^db_\�^UUTc*
© $�?ed`ed�`QbQ]UdUbc��#�Q^Q\_W�Q^T�!�TYWYdQ\�
© (�9^`ed�`QbQ]UdUbc��Q^Q\_W�
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8=9
1``YSQdY_^
8=9

1``YSQdY_^

,PPHGLDWH�QHHGV��+3'�/DERUDWRU\����
2QcUT�_^�?@3�cUbfUb�S\YU^d�]_TU\*
�6YU\T@_Y^d�TYcdbYRedUT�9�?�cicdU]
S_^^USdUT�d_�@3�fYQ�BC�"#"�`_bd�

�2bYTWUF95G��@b_SUcc�S_^db_\�c_VdgQbU

8=9
1``YSQdY_^

?@3

2bYTWUF95G
5^WY^U

DQWc

BUQ\�DY]U
4QdQRQcU

8Ycd_bi��
<_W�6Y\Uc

6YU\T@_Y^d

6YU\T@_Y^d

?@3�-�?<5�V_b�@b_SUcc�3_^db_\
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3URMHFW�2UJDQL]DWLRQ�DQG�3ODQQLQJ
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3URMHFW�2UJDQL]DWLRQ

u DXU�<83R�3_^db_\c�@b_ZUSd�Yc�`Qbd�_V�dXU�_fUbQ\\
3_]`edY^W�@b_ZUSd�gXYSX�Y^S\eTUc�dXU�_^�\Y^U�Q^T�_VV�\Y^U
S_]`edY^W�QSdYfYdYUc�Q^T�S_fUbc�R_dX�XQbTgQbU�Q^T
c_VdgQbU�

u 1�TUTYSQdUT�dUQ]�gY\\�RU�bUc`_^cYR\U�V_b�dXU�<83R�S_]]_^
S_^db_\�Y^VbQcdbeSdebU��DXU�ceR�TUdUSd_b�dUQ]c�gY\\�RU�Y^
SXQbWU�_V�QTQ`dY^W�TUfU\_`Y^W�ceR�TUdUSd_b�c`USYVYS
Q``\YSQdY_^c�

u 1SdYfU�`QbdYSY`QdY_^�Y^�dXU�<83�:_Y^d�3_^db_\c�@b_ZUSd��GU
bU\Qi�XUQfY\i�_^�dXU�`_cYdYfU�_edS_]U�
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3URMHFW�2UJDQL]DWLRQ����
Steering Group

Computing
Facilities

Recon-
struction

Analysis Simulation DAQ

Re-usable Components

•   Coordination, Planning, Resources

Controls Control
Room

Software
Engineering

Group•Farms
•Desktop
•Storage
•Network
•Operating
 System

•Level 2
•Level 3
•Prompt Rec.
•Full Rec.
•Calibration

•Framewk
•Tools

•GEANT4
 Framewk
•Tools
•Production

•Methods
•Tools
•Code 
  Management
•Quality
•Document.
•Training
•Licenses
•Collab.
  Tools

•Event 
 Builder
•Readout 
 Network
•Interfaces
•Links
•Crates
•DAQware

•DCS
•LHC
•Safety
•Run 
 Control

•Operations
•Consoles
•Shift Crew
 Enviroment

•Data Management : Event Store, Geometry, Database Utilities, ODBMS
•Architecture : Frameworks, Component model, Distributed system
•Toolkits : GUI, Histograms, Communications
•Utilities : data quality monitoring, event display, bookkeeping
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3URMHFW�3ODQQLQJ

u=QY^�=Y\Ucd_^Uc*
° 3X_YSU�_V�dUSX^_\_Wi�V_b�dXU�XQbTgQbU�Y^dUbVQSUc*�:Q^�"   
° 3X_YSU�_V�VY^Q\�`b_TeSd�dUSX^_\_Wi*�:Q^�"  "
° 9^cdQ\\QdY_^�Y^dUWbQdY_^���S_]]YccY_^Y^W�TebY^W�"  $
° ?`UbQdY_^Q\�cicdU]�Y^�"  %

u �6b_]�^_g�d_�:Q^�"  "
° E^TUbcdQ^TY^W�bUaeYbU]U^dc��1bSXYdUSdebU�TUcYW^�
° 3__bTY^QdY_^�
° 5fQ\eQdY_^c�_V�`b_TeSdc�Q^T�dUSX^_\_WYUc�
° B�4��@b_d_di`Uc��9^dUbY]�c_\edY_^c�
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(YDOXDWLRQV��3URWRW\SHV�DQG�5	'

u 7QdXUbY^W�[^_g\UTWU�V_b�VY^Q\�`b_TeSd�dUSX^_\_Wi�SX_YSU�
u 1SdYfYdYUc�gXYSX�QbU�Y^dUbUcdY^W�Vb_]�_eb�`_Y^d�_V�fYUg*

° 6YU\T�RecUc*�E^TUbcdQ^TY^W�dXU]��8Q^Tc�_^�`bQSdYSU�
<Y]YdQdY_^c��C_VdgQbU�`b_d_S_\c��8QbTgQbU�Y^dUbVQSUc�

° @<3c*�E^TUbcdQ^TY^W�dXU]��8Q^Tc�_^�`bQSdYSU��<Y]YdQdY_^c�
° ?@3�cdQ^TQbT*�E^TUbcdQ^TY^W�dXU�cdQ^TQbT��DUcd�fQbY_ec
S_^VYWebQdY_^c��CebfUi�]Qb[Ud�

° 9^dUWbQdY_^�dUSX^_\_WYUc*�E^TUbcdQ^TY^W�dXU]��2eY\TY^W�cicdU]c
_ed�_V�c_VdgQbU�S_]`_^U^dc��S_]`_^U^dgQbU���@b_d_di`Uc�
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3URMHFW�3ODQQLQJ����
,' 7DVN�1DPH

� 'HWHFWRUV

� 5	'�DQG�SURWRW\SHV

� &RQVWUXFWLRQ

� ,QVWDOODWLRQ

� '$4�V\VWHP

� $UFKLWHFWXUH�3URWRFROV�5	'�

� 7HFKQRORJ\�FKRLFHV

� +DUGZDUH�'HYHORSPHQW

� 3URGXFWLRQ�3XUFKDVH

�� 6RIWZDUH�'HYHORSPHQW

�� 6\VWHP�,QVWDOODWLRQ�,QWHJUDWLRQ�WHVW

�� /+&E�VWDUWXS

�� &RQWURO�V\VWHP��'&6�

�� 85��VXE�GHWHFWRUV��KDOO�LQIUDVWUXFWXUH�

�� $UFKLWHFWXUH�(YDOXDWLRQV�5	'

�� ,QWHUIDFH�WHFKQRORJ\�UHFRPPHQGDWLRQV

�� ,QWHULP�GHYHORSPHQW�7HVW�EHDPV�3URGXFWLRQ

�� )LQDO�7HFKQRORJ\�3URGXFW�FKRLFH

�� 3XUFKDVH

�� &RPPRQ�LQIUDVWUXFWXUH�GHYHORSPHQW

�� 6XEGHWHFWRU�V\VWHPV�GHYHORSPHQW

�� 6\VWHP�,QVWDOODWLRQ�,QWHJUDWLRQ

�� /+&E�VWDUWXS

4� 4� 4� 4� 4� 4� 4� 4� 4� 4� 4� 4� 4� 4� 4� 4� 4� 4� 4� 4� 4� 4� 4� 4� 4� 4� 4� 4� 4� 4� 4� 4�

���� ���� ���� ���� ���� ���� ���� ����
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&RQFOXVLRQV

u GU�dbi�d_�Q``\i�\Ucc_^c�\UQb^UT�Vb_]�<5@�Uh`UbY]U^dc�
° 7\_RQ\�S_]`edY^W�Q``b_QSX��bUTeSU�_^�\Y^U���_VV�\Y^U�RQbbYUbc�
° @b_]_dU�bU�ecQR\U�S_]`_^U^dc�gXYSX�`b_fYTU�cUbfYSUc�QSb_cc
Q``\YSQdY_^c�

° 9^dUWbQdUT�5h`UbY]U^d�3_^db_\�CicdU]�
° 1f_YT�Te`\YSQdY_^�Y^cYTU�cQ]U�Uh`UbY]U^d�

u DXU�TYfUbcYdi�Y^�S_^db_\�U^dYdYUc�Y^�<83R�Yc�cY]Y\Qb�d_�_dXUb
<83�Uh`UbY]U^dc��DXUbUV_bU��UaeYfQ\U^d�S_]`\UhYdi�

u GU�QbU�Y^�Q^�B�4�`XQcU�V_b�dXU�^Uhd�"�iUQbc�
u <83R�Yc�Ve\\i�S_]]YddUT�d_�dXU�<83�:_Y^d�3_^db_\c�@b_ZUSd�


