Appendix I - System Availability Analysis





Communications equipment maintenance will be required whenever a partial or full outage of the network caused by communications equipment malfunction or failure is experienced.  The service providers will be responsible for maintaining their communications equipment.  The SHA will be responsible for  maintaining the state-owned communications equipment.


For a highly redundant network, outages should rarely occur.  Robust network designs such as these are generally prohibitively expensive to build and maintain.  Most networks will experience outages over a given interval of time.


The system outage rate (failures per unit of time, () is the reciprocal of the mean time between failures (MTBF). The MTBF can determined as a function of the network system availability (a) and the mean time to repair (MTTR) as follows:





	a = MTBF/(MTBF+MTTR) 


Rewriting the above equation:


	MTBF*(1-a) = a*MTTR


Solving for MTBF:


	MTBF = a*MTTR/(1-a)


Solving for (:


	( = 1/MTBF  





Table I-1 illustrates the sensitivity of ( to system availability and MTTR.  A goal of 99 percent has been established for the SHA network system availability, and four hours is viewed as an achievable system MTTR.  Referring to the first three columns of Table I-1, the system availability is assumed to be a constant 99 percent while the MTTR assumes values of 3.5, 4.0, and 4.5 hours, respectively.  For each combination of availability and MTTR, the system MTBF is calculated to be 346.5, 396, and 445.5 hours, respectively. The corresponding values of ( are shown in the fourth column.  They are 25.30,  22.14, and 19.68 failures per year,  respectively.


In the best possible scenario (for the SHA),  the service provider will be responsible for repairing all of these failures.  In the worst possible scenario (for the SHA), the State will be responsible for all failures. Table I-1 also illustrates the effect on subsystem availability of varying the percentage of total system failures between the service provider and the owner (SHA).  For example, if the provider and owner are responsible for repairing the same number of failures and the MTTR is 3.5 hours, the provider’s and owner’s portions of the network must both achieve an availability of 0.99490.  If the owner is responsible for repairing 65 percent of the failures, then the owner’s portion of the network must achieve an availability of 0.993434.


Tables I-2 and I-3 illustrate the sensitivity of ( assuming a 98.5 percent and 98 percent system availability.  Referring to the tables, the number of system failures is larger and the availabilities of the provider and owner portions of the network are lower compared to corresponding values for a 99 percent system availability.


For the all-lease architectures investigated, the SHA would be responsible for maintaining less network equipment compared to the hybrid architectures. Hence, depending on the specific network designs involved, it is likely that the on-call costs for hybrid architectures will be greater than those for all-lease architectures. 
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Table I-1.  Network Outages For a Given MTTR and a 99% Network System Availability
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Table I-2.  Network Outages For a Given MTTR and a 98.5% Network System Availability
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Table I-3.  Network Outages For a Given MTTR and a 98% Network System Availability
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