Ryerson University
Department of Electrical and Computer Engineering
COE 758 - Digital Systems

Midterm Test October 29, 2018
Name: Student Number: Section:

Time limit: 1 hour 50 min Examiners: N. Mekhiel
Notes:

a) Closed book.
b) No calculators.
c) Answer all questions in the space provided.

Marking: Each question=10

Q1-Compare the advantages and disadvantages of each of the following choices:-

o)
A-Using address lines for DRAM versus address lines for SRAM
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@ B-Using precharge interleaving versus fast page mode for Multi-bank DRAM
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E-Using pages versus segmentation for virtual memory .
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Q2- A memory system uses 4MX8 DRAM with 2 banks mapped around low order address interleav- ( J
ing and fast page mode.
Find the page hit rate of accessing the following addresses in sequence. The addresses are given in hex.
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Q3-A-Draw the timing of accessing the above memory system of 52ACS5A followed by 52AD78 using
fast page mode assuming precharge TRP=4 cycles, TRC=3 Cycles and TCAC= 3 Cycles.
Calculate total time in cycles for the two accesses.
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Q3-B-Explain the operation for each timing parameter in DRAM:-
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@ C-Using larger cache block versus smaller cache block ’\j;/
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D-Using two way set associative cache versus direct mapped f
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Q4-A- Calculate the hit rate for two way set associative cache of size=16 words assuming block size

words and it uses LRU policy for the following sequence of accesses:-

15,37, 14, 36, 78, 55, 79, 54
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Q4-B- Calculate average access time for two level cache system assuming number of memory reques
=10,000 and 9200 were found in L1 cache, and 600 found in L2 if the following:- (—f

L1 access time = 1 ns, L2 access time = 10 ns, and main memory access time = 100 ns.
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Q5-A-Assume virtual memory size=16 KB and main memory size= 4 KB and page size=2KB. The

content of page table from base=0,2,1,0,3,2,1,0 with most significant bit used as valid bit. Find page hit
rate of the following (not in sequence): Q
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, L( /Q5-B-Calculate the size of page table for 32 bit virtual address and 24 bit physical address if page size
j is 4KB and it uses 2 bits for valid and protection
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