Digital Systems Engineering COE 758 Midterm 7S,

Time: 1 hour and 50 Minutes Each question=10 marks Answer all the
following questions

1 Q1
-Briefly compare the advantages and disadvantages of the following:-
i-DRAM versus SRAM
2-Open page policy (Fast page mode) versus closed page with (autoprecharge)
3y -direct mapped versus two way set associative cache
L -Using larger cache Block size
< -Virtual memory using Paging versus Segmentation
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2 Q2-1

-A memory system uses 4-Banks with open page and low order address inter-
leaving implemented with 1IMX8 DRAM modules.

Find the page hit rate for the following sequence of thefokowdng addresses:
1200, 1201, 1600, 2401, 6501 and 7501 (find bank, row of each access)




2.1 Q2-1

- Draw the timing for SDRAM Read operation of location 1200 of above memory
assuming: a page miss, precharge time = 3 cycles, bank activation=2 cycles,
CAS delay=2 cycles and burst length=8.




3 Q3-1

-A Cache system uses two-way set associative organization with LRU policy.
The total size of cache.= 16 bytes and the block size = 2 bytes. For the
following sequence of accesées, find the hit rate: 0, 12, 1, 11, 2, 3, 13, 10, 6,3




3.1 Q3- i

-Calculate the average access time of a memory system that uses a direct mapped
cache with block size=64 Byte, speed= 1 ns, miss rate= 2and bus width= 64
bit. SDRAM precharge= 2 cycles, bank activation = 2 cycles, CAS latency= 2
cycles. Assume that each cache miss is a page miss access with bursi;j Qm,m&
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4 Q4-i

-A 32 KByte V.M. space, if main memory size = 16 KByte, page size= 4K Byte
and the content of page table starting from base is 0, 4, 3,1, 2,5, 7, 0 and MS 3
is used as valid bit. Find 1056, 3567, 4470, 5857, 21567, 25068 Z Dok |




4.1 Q4-ii

-Calculate the size of fully associative TLB that has 64 entry for a 40 bit virtual
address and a 32 bit physical address if page size is 4 KB and it uses 4 bits for

protection, valid and modify.




