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1. [30 = 10 x 3] Steady state of I/O system. 
a. When is an I/O system reaching steady state? 
b. When is an I/O system reaching flow-balanced state? 
c. If the system is in flow-balanced state, can we say that it is also in steady state? 
Why? 
 
2. [10] Suppose an I/O system with a single disk gets on average 50 I/O requests per 
second. Assume the average time for a disk to service an I/O request is 10 ms. What is 
the utilization of the I/O system? 
 
3. [28 = 7 x 4 ] Provide a suitable recovery sequence for the illustrated RAID-DP (or 
row-diagonal parity) with disks 1 and 3 failed. 

 
 
4. [32 = 8 x 4 ] Single-chip multicore multiprocessor 
 

 



 
For each part of this exercise, assume the initial cache and memory state as illustrated 
in Figure 4.37 (enclosed). Each part of this exercise specifies a sequence of one or 
more CPU operations of the form: 

P#: <op> <address> [<-- <value>] 

 

 

 
 
a. P0: read 120 
b. P0: write 120 <-- 80 
c. P15: write 120 <-- 80 
d. P1: read 110 


