CS351 – QUIZ 2 
Q: Consider an unsorted file with record size of 200 bytes and 60,000,000 records. Assume that during sorting 20 MB of sorted segments (runs) are generated using the heap sort algorithm. To obtain the final sorted file 2-way merge is used.

Calculate the time needed to sort this file: indicate the times needed by both the heap sort and 2-way merge. Assume an IBM 3380 disk environment. Show your steps and work.

Solution:
Total file size = 60,000,000 * 200 = 12,000,000,000 bytes = 12,000 MB

total number of segments(nsg) = file size / size of sorted segments = 12000 / 20 = 600

As block size is 2400 bytes ( blocking factor (bfr) = 2400 / 200 = 12

Total number of blocks (b) = 60,000,000 / 12 = 5,000,000

Cost of one pass = 2 * p * nsg * (r+s) + 2 * b * ebt  

                           = 2 * 2 * 600 * 24.3 + 2 * 5,000,000 * 0.84 



   = 8,458,320 msec 

Total number of passes required = log2 nsg = log2600 = 10 passes

Time spent for forming the initial sorted segments (i.e. heap sort) = 2 * b* ebt 

                                                                                                         = 2 * 5,000,000*0.84    

                                                                                                         = 8,400,000 msec

Total time = number of passes * cost of one pass + time spent for heap sort 

                 = 10 * 8,458,320 + 8,400,000 = 92,983,200 msec = 25.8 hours
