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á<ãvó¦Û�ì¡âïè�ÚP×¦ì¡â�Û�êDè�â�Ü°×�Ý\Þ�× Úrß�Ö8Û�Þ�àjà�ì?â�Ú�è�Õ¦ÞPì¡â�Ü°è��=Ö	â�Û�ÜI×�Ö	â
é�Ú�Ø�Ö8à	��� 
�Þ�×¦Ø�â�Õ¦Ö	×Qö�Þ�ê�â�Ú�é«Þ�â�Ü·è	Þ�à°à°ãIè�ÚP×<ßPÖ	Û�â�Ü°×�Ý�Þ�×DØ«ì?ÚPàjß<ë
Üj×�Ýnâ�Õ�Öpê¦×¦Ø�Ö	Û�à°ã<Ü°×�Ý �*Þ�Û���ÚrßnéVÚ�Ø�Ö	àP÷�Üiâ�Õ�ñ¦ÞPè��NÞ�Ý�Ö.ì¶ì?ê¦è�Õ�ÞPì
ø�å&æ ��� � � � 
7Þ�×¦Ø*ø	� �
� � ��
¤ínænàjâ�Ö8Û�×DÞrâ�Ü°ß�Ö8àjãPö¦ó¦ÿeÖ.Øeë¤ñDÚPÜj×<â
Üiâ�Ö	Û�Þrâ�Ü°Ú�×Zé�Ö	â�Õ�Ú�Ø�ì � � 
pè8Þ�×Zá�ÖVê¦ì�Ö8Ø�â�Ú Þ�ñ�ñ�Û�ÚNÿ�Üjé«Þrâ�Ö�â�Õ�Ö
Ø�Ö	ñ�Ö	×¦Ø�Ö	×¦è	Ö�í

���
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ÔoÕ¦ÖIÕ¦Þ�Û�Ø�÷oÞ�Û�Ö�è�ÚP×�ó¦Ý�ê¦Û�Þ�â�Ü°Ú�×�Üj×Dè�à°ê¦Ø�Ö8ì&éIê�àjâ�Ü°ñ�à°ÖIÜ°×¦Ø�Ö	ë
ñDÖ8×¦Ø�Ö	×<âsØ�Û�ÞN÷xÖ	Û�ì�Üj×<â�Ö8Û�è	Ú�×�×¦Ö8è�â�Ö8ØTáeã�Ø�êDÞ�àjë�Û�Ö8Ø�ê¦×¦Ø�Þ�×<â#ø¦îoøeü
è�Õ¦Þ�Ü°×¦ìxÚ�Û �pâ�Õ�Ö8Û�×�Ö	â8í �5Þ�è�Õ3Ø�Û�ÞN÷xÖ	ÛoÕ¦ÞPì

) æuè�ÚPéVñ¦Þ�è�â*�oî5üAá¦ÞPè��eñ�à°Þ�×�Ö
) ��Ö.Ø�ê�×¦Ø�Þ�×<ânñDÚr÷xÖ	Û�ì�ê�ñ�ñ�à°ÜjÖ.ìnÞ�×DØ�Ù,Þ�×¦ì
) æn×OÞ�à°Þ�Û�é è	Þ�Û�Ø¢Ú�ÛIì�ã�ì¡â�Ö	é ì?Ö8Û�ßeÜ·è�Ö«ñ�Û�Ú�è�Ö8ì�ì�Ú�ÛTâ�Õ¦Þ�âé«Þ�×¦Þ�Ý�Ö.ìoñDÚr÷xÖ	Ûoâ�Ú"Þ�à°à#ì�àjÚ�â�ìnÞPìo÷5Ö8àjà$Þ�ìoñ�Úr÷5Ö8Û&ì?ê¦ñ�ë
ñ�à°ÜjÖ.ì	ö5Ù,Þ�×Dì	öxÖ	×eßeÜjÛ�Ú�×¦é�Ö8×<â�Þ�à�Þ�à°Þ�Û�é«ì8ö5Þ�×DØmñ�Û�ÚrßeÜ°Ø�Ö8ì
Ü°×Pâ�Ö	Û�Ù,Þ�è	Ö8ìxâ�ÚVÜ°×<â�Ö	Û�×¦Þ�àQì�Þ�â�Ö	à°à°Üiâ�Ö�î(��+ é«Þ�×¦Þ�Ý�Ö	éVÖ8×Pâ

)-, ê¦Þ�àsøDîoøeüxè�ÕDÞ�Ü°×¦ìxÙ[Ú�Û�Ü°×<â�Ö	Û�×¦Þ�àQÞ�×¦Ø3Ö�ÿeâ�Ö8Û�×DÞ�àQØ�Ü·ì ��ì
) +nàjâ�Û�Þrë¡øeñ¦Þ�Û�è�á¦ÞPì?Ö.Ø�î(�.+
) øeÖ8ß�Ö	Û�Þ�à1Õ�Ú�â&ì?÷oÞ�ñ¦ñ¦Þ�á�à°Ö¹Ø�Ö	ßeÜ·è�Ö8ì�Þ�×¦Ø àjÜ°×�Ö�è8Þ�Û�Ø�ì	í

��Ú�Û�Þ�Õ�ÚPì?â�ì�ãeì?â�Ö8éú÷�Üjâ�Õ�ÚPê�â�è	àjê¦ì?â�Ö8Û�Ü°×�ÝDös×�Ú�Ø�Ö.ì�÷�Üjâ�Õ�Ü°×mÞ
ì?Ü°×�Ý�à°ÖVØ�Û�ÞN÷xÖ	ÛT÷xÚ�ê�à·ØZè	Ú�éVéIê�×¦Ü°è8Þrâ�ÖVÞ�è	Û�Ú<ì�ì&â�Õ¦ÖVè	Ú�éVñ¦ÞPè�â
�xî5üná¦ÞPè��eñ�à°Þ�×�Ö�í ��ÚPÛ�ì?ã�ì?â�Ö8éVì¹÷�Üjâ�Õïè�à°ê¦ì?â�Ö8Û�Ü°×�Ý¦ösè�Ú�éVé�ê�ë
×�Ü°è8Þrâ�ÜjÚP×¦ìAá�Ö�â¡÷xÖ	Ö8×"×�Ú�Ø�Ö.ìAÚP×3Ø�Ü��1Ö	Û�Ö	×<âoØ�Û�ÞN÷xÖ	Û�ìp÷xÚ�ê�à·Ø«á�Ö
Úrß�Ö	Û�ø¦îoøeü Ú�Û �pâ�Õ�Ö8Û�×¦Ö�â8íúî(�.+&ì*Þ�Û�Ö¬Üj×uÞPè�â�Ü°ß�ÖïÛ�Ö8Ø�ê¦×�ë
Ø�Þ�×<â3è	Ú�×�ó¦ÝPê�Û�Þrâ�Ü°Ú�× ÷�Üjâ�ÕHÞmî(�.+�Üj×HÚ�×�Ö*Ø�Û�ÞN÷xÖ	Û«á�Ö	Ü°×�Ý
â�Õ�Ö�è�ê¦Û�Û�Ö	×<â�è�à°ê¦ì¡â�Ö	Û�é«Þ�ì?â�Ö8Û�÷�Õ�Ü°àjÖ�Þ�î(��+ Ü°× Þ�×�Ö8ÜjÝPÕ<á�Ú�Û�ë
Üj×�ÝVØ�Û�ÞN÷5Ö8Û5Ü·ì5â�Õ�Ö�ßeÜ·è�Ö	ë�é«Þ�ì?â�Ö8Û8ö<ñ�Û�Ö	ñ¦Þ�Û�Ö.Ø«â�ÚIâ�Þ���ÖTÚrß�Ö8Û5Ü°×
è	Þ�ì�Önâ�Õ�ÖTéVÞPì¡â�Ö	Û5Ù,Þ�Ü°à°ì8í7ÔoÕ�ÖTàjÜ°×�Ö¹è	Þ�Û�Ø�ì5Þ�Û�Ö/���vÛ�Ö8Ø�ê�×DØ�Þ�×<â
÷�Üiâ�ÕvÞ�è�â�Ü°ß�Ö¬Þ�×¦Øvì¡â�Þ�×¦Øeë¤áeã�è	Þ�Û�Ø�ì3Üj×®Ø�Ü���Ö8Û�Ö8×<â�Ø�Û�ÞN÷xÖ	Û�ì	í

øeê¦è�Õ Þ¢ì�ã�ì¡â�Ö	é è8Þ�× ì�ê�Û�ßeÜjßPÖ�â�Õ¦Ö à°ÚPì�ì�Ú�ÙTÞ�×eãOè	Þ�Û�Ø±÷�Üjâ�Õ
×�Ú�àjÚ<ì�ìxÚ�Ù=ì?Ö8Û�ßeÜ·è�Ö¹Þ�×¦Ø"â�Õ¦ÖTà°ÚPì�ìxÚ�ÙsÞ�×3Ö8×<â�Ü°Û�Ö¹Ø�Û�ÞN÷5Ö8Û5÷�Üjâ�Õ
Ú�×�à°ã"Þ�ñ¦Þ�Û?â�Ü°Þ�à¶àjÚ<ì�ìoÚ�Ù$è	Þ�ñ¦Þ�è	Üiâ¡ãPí
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ÔoÕ�Ö�îxÞ�Û�Û�ÜjÖ8Û?ë¡ðTÛ�ÞPØ�Ö&å�æ øeÚ�Ù�â¡÷oÞ�Û�Ö�ÕDÞ�ìnì�Ö	ßPÖ	Û�Þ�à�Ö	à°Ö	éVÖ	×<â�ì=<
) î5ÚPé�ñ�Ú�×¦Ö	×<âAÜ°×Pâ�Ö	ÝPÛ�Þ�â�Ü°Ú�×Vì?Ö8Û�ßeÜ·è�Ö8ì8ísæ ò�è�ÚPéVñDÚP×�Ö	×<â�ôÜ°×�â�Õ¦Öxì�Ú�Ù�â¡÷oÞ�Û�ÖpÞ�Û�è�Õ�Üjâ�Ö8è�â�ê�Û�Ö7Ü·ìsÞnè	Ú�à°àjÖ.è�â�ÜjÚP×�Ú�ÙeÙ[ê�×¦è�ë
â�ÜjÚP×¦Þ�à°Üiâ¡ã*â�Õ¦Þ�âIè	Þ�×¬á�Ö�á¦Û�ÚPê�Ý�Õ<â�Üj×ïÞ�×DØZÚPê�â�Ú�Ùoì?Ö8Û?ë
ßeÜ·è�Ö�ö¶Þ�×¦Ø�é«Þ�×¦Þ�Ý�Ö.Ø ÞPì�Þ�ê�×�Üjâ8í¹æ Õ�Ü°Ý�Õ�à°ã�ÞNßrÞ�Ü°à°Þ�á�àjÖ
ì�ã�ì¡â�Ö	éuÜ·ì$è	Ú�éVñ�Û�Ü°ì�Ö8Ø�Ú�ÙDÞ�è�Ú�à°à°Ö8è�â�ÜjÚP×�Ú�Ù�è�Ú�éVñ�Ú�×�Ö8×<â�ì
â�Õ¦Þrâ¢è8Þ�×®á�Ö±Üj×¦Ø�Ö	ñ�Ö	×¦Ø�Ö8×<â�à°ã Ø�Ö8àjÜ°ß�Ö8Û�Ö.Ø¶ö�Û�Ö	ñ�à·Þ�è	Ö8Ø¶ö
Þ�×¦Ø éVÞ�×¦Þ�ÝPÖ8Ø¶í

) æ&ßNÞ�Üjà·Þ�á¦Üjà°Üiâ¡ã«é«Þ�×¦Þ�ÝPÖ	éVÖ	×<âxì�Ö	Û�ßeÜ°è	Ö8ì8ísÔoÕ�Ö¹ÞNßrÞ�Ü°à°Þ�á�Ü°àiëÜjâ¡ã�é«Þ�×¦Þ�ÝPÖ	éVÖ	×<âQì?Ö8Û�ßeÜ·è�Ö.ì¶Þ�Û�Ö7Û�Ö.ì?ñ�Ú�×¦ì�Ü°á�àjÖ$Ù[ÚPÛ#è�Õ�Ú�Û�Ö�ë
ÚPÝ�Û�Þ�ñ�Õ�Ü°×�Ýxâ�Õ¦ÖAÞ�ì�ì?Ü°Ý�×¦é�Ö8×<â1Ú�ÙeÞNßrÞ�Üjà·Þ�á�à°Ö7è�ÚPé�ñ�Ú�×¦Ö	×<â�ì
â�Ú&Þ�è�â�Ü°ß�Ö7Þ�×¦Ø�ì?â�Þ�×¦Øeë¤áeãnÛ�ÚPàjÖ.ì	ö.Þ�×¦ØTÙ[ÚPÛQñ�Û�Ú�éVñ�â�àjã�Üj×�Üjë
â�Ü°Þ�â�Ü°×�ÝVÛ�Ö.è�Úrß�Ö8Û�ã«ÞPè�â�Ü°Ú�×Dì5Ü°×�Û�Ö.ì?ñ�Ú�×Dì?Ö�â�Ú�Ù,Þ�Ü°à°ê�Û�Ö¹Û�Ö�ë
ñ�Ú�Û�â�ì8í5ÔoÕ�Ö ��Ö	ã"Ö	à°Ö	éVÖ	×<â�ì&Ú�Ù$â�Õ�Ö�ÞNßNÞ�Üjà·Þ�á¦Üjà°Üiâ¡ã"éVÞ�×�ë
Þ�Ý�Ö	éVÖ8×Pâ&Ù[Û�Þ�é�Ö8÷5ÚPÛ �3Þ�Û�Ö�<5Þ î5Ú�éVñDÚP×�Ö	×<â �nÚ�à°ÖIÞ�×¦Ø
üª×¦ì?â�Þ�×¦è�Ö���Þ�×¦Þ�ÝPÖ	Û�â�Ú�Ü°é�ñ¦àjÖ8é�Ö8×<âIÞ�à°à7Ú�Ùpâ�Õ�Ö�ÞNßrÞ�Ü°àië
Þ�á�Üjà°Üjâ¡ã é«Þ�×¦Þ�Ý�Ö	éVÖ8×Pâ{ñ�Ú�à°Ü°è	ÜjÖ.ì	ö*Þ Ù,Þ�ê�àjâ?ëªØ�Ö	â�Ö8è�â�Ü°Ú�×
éVÚ�Ø�Ö	à$Ü°×<ßPÚ�à°ßeÜj×�Ý«á�Ú�â�ÕZÜ°×�ë¤àjÜ°×�Ö�Ö8Û�Û�Ú�Û&Ø�Ö�â�Ö.è�â�ÜjÚP×ZÞ�×¦Ø
Ö	ÿ<â�Ö	Û�×¦Þ�à�Þ�ê¦Ø�Üjâ�ì8öAÞ�×¦Ø Þ�×OÖ8Û�Û�Ú�Û�è�ÚPÛ�Û�Ö	à·Þrâ�ÜjÚP×OéVÚeØ�Ö	à
Ù[ÚPÛIÜ·ì?ÚPà°Þ�â�Ü°×�Ý*Ö	Û�Û�Ú�Û�ì¹Üj×�Ù[Ö8Û�Þ�á�à°Ö�Ú�×�à°ã¬á<ãïè�ÚPÛ�Û�Ö	à·Þrâ�Üj×¦Ý
é�ê�àiâ�Üjñ¦àjÖ�Û�Ö	ñ�Ú�Û�â�ì8í

)�, Ü°ì?â�Û�Ü°á�ê�â�Ö.Ø¢ì�ã�ì¡â�Ö	é�ì�Ö	Û�ß<Ü·è�Ö.ì	í , Ü°ì?â�Û�Üjá¦ê�â�Ö.ØZì�ãeì?â�Ö8éì�Ö	Û�ßeÜ°è	Ö8ì¶Ö8×¦Þ�á�à°ÖpÞ�ñ¦ñ�àjÜ·è	Þ�â�Ü°Ú�×¦ì¶â�Ú�á�ÖAì?ñ¦Û�Ö.Þ�Ø�â�Õ�Û�Ú�ê¦Ý�Õ�ë
ÚPê�âAÞ¹è�à°ê¦ì¡â�Ö	Û7Ú�Ù�è�ÚPéVñ�ê�â�Ö8Û�ì8ö�Þ�×¦ØIÖ	ÿ�è�Õ¦Þ�×�ÝPÖxì�Ö	Û�ßeÜ°è	Ö8ì
÷�Üjâ�Õ�ÚPê�â"Û�Ö	Ý<Þ�Û�ØOÙ[ÚPÛVâ�Õ�Ö8ÜjÛ3ñ�Õeãeì�Ü·è	Þ�à�à°Ú�è	Þ�â�Ü°Ú�×Qöo×�Ö	â?ë
÷xÚ�Û��«â�ÚPñDÚPàjÚPÝ�ãPöeÞ�×¦Ø3Ü°ì�Ú�à·Þrâ�Ö8Ø3àjÜ°× ��Ù,Þ�Üjà°ê�Û�Ö8ì8í

) +&×¦Ø�Ö	Û�à°ã<Ü°×�Ý ��ñ�Ö	Û�Þrâ�Üj×�Ý�ì�ã�ì¡â�Ö	é�í���ê¦è�ÕVÚ�Ù�â�Õ�ÖoÙ[ÚPê�×�ë
Ø�Þ�â�Ü°Ú�×¢Ù[Ú�ÛTâ�Õ¦Ö�îxÞ�Û�Û�Ü°Ö	Û�ëªðTÛ�Þ�Ø�Ö�å�æ øeÚ�Ù�â¡÷oÞ�Û�Ö>�Aà°Þ�â?ë
Ù[ÚPÛ�é ÕDÞ�ì áDÖ8Ö	×®à·Þ�Ü·Ø\áeã\Ú�×¦Ý�Ú�Ü°×�Ý �næ�ø ä �nÖ	à°Ü°Þ�á�Üjàjë
Üjâ¡ã�ö�ænßrÞ�Ü°à°Þ�á�Ü°àjÜjâ¡ã�öDø�Ö	Û�ß<Ü·è�Ö.Þ�á�Ü°à°Üiâ¡ã¦ç5Ö	×¦Õ¦Þ�×¦è	Ö	éVÖ	×<â�ìoâ�Ú
â�Õ�Ö8ì�Ö�?�Þ�ÝPì�Õ�Ü°ñ�ñ�Û�Ú�Ø�ê¦è�â�ì@<sÛ�Ö8éVÚ�â�Ö5é«Þ�×¦Þ�Ý�Ö	éVÖ8×Pâ=Þ�×¦Ø
Ø�Ö8á�ê�ÝPÝ�Ü°×�Ý�â�Ú<ÚPà°ì8ö¶Ý�Ö8×�Ö	Û�Þ�àsÕ�Ú�â�ë¤ì�÷oÞ�ñZì�ê�ñ�ñ�Ú�Û�â8ö1Ý�Ö8×�ë
Ö8Û�Þ�à�ñ�ê¦Û�ñ�ÚPì�ÖZà°Ú�ÝPÝ�Ü°×�Ý±Ù,Þ�è	Üjà°Üjâ�Ü°Ö8ì8önñ�Û�Úeè	Ö8ì�ì�Û�Ö8ì�Ú�ê�Û�è�Ö
éVÚ�×¦Üiâ�Ú�Û�Üj×�ÝDö.Þ�×¦ØTÛ�ÚPá�ê¦ì?âQÛ�Ö.ì?ÚPê�Û�è�Ö$éVÞ�×¦Þ�ÝPÖ	éVÖ	×<â#Þ�×¦Ø
ñ¦Þ�×�Ü·è¹Ö	à°ÜjéVÜ°×¦Þrâ�ÜjÚP×Qí
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ånÜ°Ý�Õ�ÞNßrÞ�Ü°à°Þ�á�Üjà°Üjâ¡ãVÙ[Ö8Þrâ�ê�Û�Ö8ìoÜ°×¦è�à°ê¦Ø�Ö�<
��í�æ ò�å&ÜjÝPÕ�à°ãVæ&ßrÞ�Ü°à°Þ�á�àjÖ¹ì�ãeì?â�Ö8é«ô�Ü·ìxÞ�è�ÚPéIá�Ü°×¦Þ�â�Ü°Ú�×�Ú�Ù
Õ¦Þ�Û�Ø�÷xÞ�Û�Ö"Þ�×¦Ømì�Ú�Ù�â¡÷oÞ�Û�Ö"è	Ú�éVñDÚP×�Ö	×<â�ì�â�Õ¦ÞrâQP¡Ú�Ü°×<â�à°ã
ñ�Û�ÚrßeÜ°Ø�ÖpÞ�ì?Ö8Û�ßeÜ·è�Ö=÷�Õ�ÚPì�ÖpÞNßrÞ�Ü°à°Þ�á�Ü°àjÜjâ¡ãnÜ·ì¶éIê¦è�Õ¹ÝPÛ�Ö.Þrâ�Ö8Û
â�Õ¦Þ�×®â�Õ�ÖOÞNßrÞ�Ü°à°Þ�á�Üjà°Üjâ¡ã\Ú�Ù�Þ�×eã\Ü°×¦Ø�Ü°ßeÜ°Ø�ê¦Þ�àIè	Ú�éVñ�Ú�ë
×�Ö8×<â8í



��í�ÔoÕ�Ö éVÚPì?â�Ü°éVñDÚPÛ?â�Þ�×<âVè	Ú�éVñ�Ú�×�Ö8×Pâ�ìIÜ°×Oâ�Õ�Ö�ì?ã�ì?â�Ö8é
Þ�Û�ÖVâ�Õ¦ÖOò�î(�.+ ×�Ú�Ø�Ö8ì�ô�ösÖ8Þ�è�ÕïÚ�Ùo÷�Õ¦Ü°è�ÕïÜ·ì�Û�ê�×�×�Ü°×�Ý
Þ�×¢Üj×Dì¡â�Þ�×¦è	Ö�Ú�ÙAâ�Õ¦ÖVøeÚPà°Þ�Û�Ü·ì�Ú�ñ�Ö	Û�Þrâ�Ü°×�Ý�ì?ã�ì?â�Ö8é íIüª×�ë
Ø�Ü°ßeÜ°Ø�êDÞ�à1×�Ú�Ø�Ö8ìxè	Þ�×"á�Ö�Û�Ö	á�ÚeÚ�â�Ö8Ø«÷�Üjâ�Õ3×�Ú�Ö@��Ö.è�âoÚ�×
Ú�â�Õ�Ö	Û�×¦ÚeØ�Ö8ì8í

��í�å&Þ�Û�Ø�÷xÞ�Û�Ö7è�ÚPéVñDÚP×�Ö	×<â�ì¶Þ�Û�ÖpØ�Ü°ì?â�Û�Üjá¦ê�â�Ö.Ø�Þ�è�Û�ÚPì�ì�éIê�àjë
â�Ü°ñ�à°ÖAÜ°×¦Ø�Ö8ñDÖ8×¦Ø�Ö	×<âsØ�Û�ÞN÷xÖ	Û�ì¶Þ�×¦Ø¹á¦ê¦ì?Ö.ìQì�Ú�â�Õ�ÖpÙ,Þ�Ü°àjê�Û�Ö
Ú�Ù¶Þ¹ì?Ü°×�ÝPàjÖxÙ,Þ�×#ö�ñ�Úr÷5Ö8Û?ëªì?ê¦ñ�ñ�à°ã�ö<î(�.+�ö�Þ�×DØ �pâ�Õ�Ö8Û�×¦Ö�â
è	Þ�×�×�Ú�âxâ�Þ��PÖTÚPê�â�â�Õ¦Ö�Ö	×<â�Ü°Û�Ö�è	àjê¦ì?â�Ö8Û8í

�¦í�ÔoÕ�ÖïÜ°×¦Ø�Ü°ß<Ü·Ø�ê¦Þ�à¹×�Ú�Ø�Ö8ì�Þ�Û�Ö¬Þ�à°à�Üj×<â�Ö8Û�è	Ú�×�×¦Ö8è�â�Ö8Ø\â�Ú
Ù[Ú�Û�éýÞ ò�ånÜ°Ý�Õ¦àjã*æ&ßNÞ�Üjà·Þ�á¦àjÖ«øeÖ	Û�ßeÜ°è	Ö«î5à°ê¦ì?â�Ö8Û�ô¦í�ÔoÕ�Ö
×�Ú�Ø�Ö.ì�è	ÚeÚ�ñ�Ö	Û�Þrâ�Ö"â�Ú P¡Ú�Ü°×<â�à°ã±ñ�Û�ÚrßeÜ·Ø�Ö�â�Õ�Ö Û�Ö��Pê¦ÜjÛ�Ö8Ø
Õ�Ü°Ý�Õ�à°ã\ÞNßrÞ�Ü°à°Þ�á�à°ÖZì?Ö8Û�ßeÜ·è�ÖPí ü¤ÙIÚP×�ÖZÚ�Ù�â�Õ¦Ö8ì�Ö¢×�Ú�Ø�Ö.ì
â�ÕDÞrânÜ·ì�ÞIéVÖ	é�áDÖ8Û�Ú�Ùsâ�Õ�Ö�è	àjê¦ì?â�Ö8ÛxÙ,Þ�Ü°à°ìoÚPÛ�Õ¦Þ�ì5â�ÚVá�Ö
ì�Ö	Û�ß<Ü·è�Ö.Ø¶örÞ�×�Ú�â�Õ�Ö8Û#×�Ú�Ø�Ö5÷�Üjà°à�Þ�ì�ì?ê¦é�Öpâ�Õ�Ü·ì#÷xÚ�Û��1örÞ�×¦Ø
â�Õ¦Ö�è�à°ê¦ì¡â�Ö	Û�÷�Ü°àjàsè�Ú�×<â�Üj×eê�ÖTâ�Ú«ñ¦Û�ÚrßeÜ·Ø�Ö�Üjâ�ì&ì?Ö8Û�ßeÜ·è�Ö�í

� í �¹ø �PÖ	Û�×�Ö	à1Þ�×¦Ø�é�Ü·Ø�Ø�à°Ö�ë¤÷oÞ�Û�ÖnÜj×Dì¡â�Û�ê�éVÖ8×Pâ�Þrâ�ÜjÚP×"è�ÚP×�ë
â�Ü°×eê�Ú�êDì?à°ã"è�Õ�Ö.è��«Ù[Ú�ÛoÙ,Þ�Üjà°ê�Û�ÖTÜ°×�ì?ã�ì?â�Ö8é ì�Ö	Û�ß<Ü·è�Ö.ì	í

� í�æ´Õ�Ö.Þ�àjâ�Õ é�ÚP×�Üjâ�Ú�Û�Ü°×�Ý¬Ù[Û�Þ�é�Ö8÷5ÚPÛ �ïÖ	ÿeÜ·ì?â�ì�â�Ú±ÞPì�ì�Ü°ì?â
÷�Üjâ�Õ¬â�Õ�Ö«Ø�Ö	â�Ö.è�â�Ü°Ú�×ïÚ�Ù5Ö	Û�Û�Ú�Û�ì&Ü°×¢á�Ú�â�Õ±ì?ã�ì?â�Ö	é_Þ�×¦Ø
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Figure 1. Top level block diagram
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Table 1. Platform availability without cluster-
ing
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Figure 2. Markov chain for the power supply
subsystem
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Table 2. Failure and repair rates of power sys-
tem submodel

Figure 3. Markov chain for the fan subsystem
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Figure 4. Markov chain for the alarm card
subsystem
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Table 3. Failure and recovery rates of CPU
card subsystem submodel
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Figure 5. Markov chain for the CPU card sub-
system

Figure 6. Markov chain for the Ethernet sub-
system
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Figure 7. Block diagram for satellite model
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Table 4. Failure and recovery rates of back-
plane, SCSI and drive blocks

��������� � 	 (8Ã�% %���(.Ã � 	 ÇrÈ\É&!�'$É	ÄQÉ)(8Ã	*
æ ��ë¤Ú�ê�â�Ú�Ù�ë �xì�Þrâ�Ö8àjà°Üjâ�Öxá�àjÚ�è��TÜj×Iâ�Õ�Ö �$ÜjÝPê�Û�Ö �pÜ·ì#éVÚ�Ø�Ö	à°Ö8ØIáeã
Þ�×�Ö�ÿeâ=àjÖ8ß�Ö8à�Û�Ö	à°Ü°Þ�á�Üjà°Üjâ¡ã�á�à°Ú�è���Ø�Ü°Þ�Ý�Û�Þ�é®ì?Õ¦Úr÷�×�Üj× �$Ü°Ý�ê�Û�Ö ��í
�AÞ�è�ÕVÚ�Ù�â�Õ�Ö�ø�Þ�â��&Ö�âxÞ�×¦Ø�ø�Þ�â�îxÞ�Û�Ø�á�à°Úeè���ìAÜj×��$Ü°Ý�ê�Û�Ö �TÞ�Û�Ö
é�Ú�Ø�Ö8àjÖ.Ø�ê¦ì?Ü°×�Ý�è�ÚP×<â�Ü°×<ê¦Ú�ê¦ì?ëkâ�ÜjéVÖ ��Þ�Û �PÚrß¹è�ÕDÞ�Ü°×¦ì	í7ø�Þ�â��nÖ	â
á�àjÚ�è�� Ü°ì"éVÚeØ�Ö	à°Ö8Ø�ê¦ì�Ü°×�Ý±â�Õ¦Ö ��Þ�Û �PÚrßmè�Õ¦Þ�Ü°×{Ù[Ú�Û �7â�Õ�Ö	Û�ë
×�Ö�âZì�ê�á¦ì�ã�ì¡â�Ö	é'Ø�Ü·ì�è�ê¦ì�ì?Ö.ØHÖ.Þ�Û�àjÜ°Ö	Û.íýø�Þrâ�îxÞ�Û�ØHÜ·ì*Þ ×�ÚP×�ë
Û�Ö.Ø�ê�×¦Ø�Þ�×<â5éVÚ�Ø�ê�à°ÖTéVÚ�Ø�Ö8àjÖ.Ø�áeã�Þ�óDß�Ö�ëªì?â�Þrâ�Ö�è	Ú�×<â�Ü°×eê�Ú�ê¦ì?ë
â�Ü°é�Ö ��Þ�Û �PÚrß3è�Õ¦Þ�Üj×¬Þ�ìTì?Õ�Úr÷�×ZÜj× �sÜ°Ý�ê¦Û�Ö>��í�ÔoÕ�Ü·ì�éVÚ�Ø�Ö8à
Ú�ÙnÞ*ì�Þrâ�Ö8àjà°Üjâ�Ö"è8Þ�Û�ØïÜ°ìIß�Ö	Û�ã¢ì�Ü°é�Ü°à·Þ�Û�â�Ú�â�ÕDÞrâ�Ú�Ùoâ�Õ�Ö�î(��+
è	Þ�Û�Ø¶ö�Ö	ÿ�è�Ö	ñ�âpÙ[Ú�Û7â�Õ�Ö&Ø�Ü��1Ö	Û�Ö	×¦è	ÖnÜj×«ì�Ú�éVÖnÚ�ÙDâ�Õ�Ö�â�Û�Þ�×Dì?Üjâ�Ü°Ú�×
Û�Þ�â�Ö8ì8í

Figure 8. Markov chain for the SatCard sub-
model
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Figure 9. Disksub model
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Table 5. Availability, unavailability and down-
time
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Figure 10. Downtime pie chart
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Figure 11. CPU subsystem downtime break-
down
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Figure 12. CPU subsystem downtime vs 1/
�
t

(transient MTTF)
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Figure 13. CPU subsystem downtime vs
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�
CPh (hardware MTTF)

Figure 14. CPU subsystem downtime vs pp
(panic reboot)
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Table 6. Parameters of the models


