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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
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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
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Figure 1. Top level block diagram
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Table 1. Platform availability without cluster-
ing

0 �10 2 '(J�O K O #������ 3��.�NHDO

üª×Vâ�Õ�Ü·ìpì�Ö8è�â�ÜjÚP×Qö�÷xÖ�è�ÚP×¦ì¡â�Û�êDè�â7â�Õ¦Ö ��Þ�Û���Úrß�è�Õ¦Þ�Üj×VéVÚ�Øeë
Ö	à·ìAè8Þ�ñ�â�ê�Û�Ü°×�ÝIâ�Õ�ÖTØ�ãe×¦Þ�éVÜ·è�áDÖ8Õ¦ÞNßeÜjÚPÛAÚ�ÙQÖ8Þ�è�Õ�ì�ê�á¦ì�ã�ì¡â�Ö	é�í
üª×±â�Õ¦Ö"à·Þ�ì?âIñ¦Þ�Û�â�Ú�Ùoâ�Õ�Ü·ì�ì�Ö8è�â�Ü°Ú�×Qö=÷xÖ3è	Ú�×¦ì?â�Û�ê¦è�â ��Þ�Û���Úrß
è�Õ¦Þ�Ü°×¦ì�Ù[Ú�ÛVÖ.Þ�è�ÕmÚ�Ù&â�Õ�Ö â¡÷5Ú¬á�à°Úeè���ì�Ü°× ì�Ö	Û�ÜjÖ.ì�Ú�ÙTø�Þ�â��&Ö�â
ì?ê¦á¦ì?ã�ì?â�Ö8é í

���������  ÆeÅIÃ<Ç"É"!�#$#�%�Ä{É&!�'$É	ÄQÉ)(8Ã	*
ÔoÕ�ÖAñ�Úr÷xÖ	Ûsì�ê�ñ�ñ¦àjã«ä1�xø¦ç¶ì�ê�á¦ì�ã�ì¡â�Ö	é®Ü·ì#éVÚ�Ø�Ö	à°Ö8Ø�á<ã¹éVÖ8Þ�×¦ì
Ú�Ù5Þ3ì?Üjÿeë¤ì?â�Þ�â�Ö�è�Ú�×<â�Üj×eê�ÚPê¦ì¡ë�â�Ü°éVÖ ��Þ�Û �PÚrß3è�Õ¦Þ�Üj×¢Þ�ìTì?Õ�Úr÷�×
Üj× �$Ü°Ý�ê�Û�Ö ��í5üª×*ì?â�Þ�â�Ö ��â�Õ�Ö�â¡÷xÚ�ê�×�Üjâ�ì&Ú�Ùpì�ê�á¦ì�ãeì?â�Ö8é Þ�Û�Ö
ê�ñQí�ü¤Ùpâ�Õ�Ö�ì?ê¦á¦ì?ã�ì?â�Ö8é Ö8×¦è�ÚPê�×<â�Ö8Û�ì�ÞVÙ,Þ�Ü°àjê¦Û�ÖPöDâ�Õ�Ö	×ZÜiâT÷�Üjà°à
éVÚrß�Ö Ù[Û�ÚPé ì?â�Þ�â�Ö �¢â�ÚOì¡â�Þrâ�Ö-��Ú�Û�ì?â�Þrâ�Ö��=� Ø�Ö8ñDÖ8×¦Ø�Ü°×�Ý
Ú�×¢÷�Õ�Ö�â�Õ�Ö	Û¹â�Õ�Ö�Ù,Þ�ê�àjâ�Ü°ì�è	Úrß�Ö8Û�Ö.Ø�Ú�Û¹à·Þrâ�Ö8×<âTÛ�Ö8ì�ñDÖ.è�â�ÜjßPÖ	à°ã�í
æn×�Ú�â�Õ�Ö8ÛoÙ,Þ�Ü°àjê¦Û�Ö¹Ù[Û�Ú�é ì?â�Þ�â�Ö ��Ú�Ûnì?â�Þ�â�Ö �=� ÷�Ü°àjà#é�ÚrßPÖ&â�Õ�Ö
ì?ã�ì?â�Ö8é â�ÚVì¡â�Þrâ�Ö,+¦ö�÷�Õ�Ü·è�Õ3Ü°×¦Ø�Ü·è	Þ�â�Ö8ìxâ�Õ¦Þrâoâ�Õ�Ö¹ñDÚr÷xÖ	Û�ì�ê�ñ�ë
ñ�à°ãTì�ê�á¦ì�ã�ì¡â�Ö	é Ü°ìsØ�Úr÷�×Qí#ù�Õ¦Ö	×¹â�Õ¦ÖpÙ,Þ�Ü°à°Ö8Ø¹ê�×�ÜjâsÜ·ìQÛ�Ö	ñDÞ�Ü°Û�Ö.Ø



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
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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


