Digital Systems Engineering COE 758
Midterm Test, Date: October 29, 2009

Time: 1 hour apnd 50 Minutes
Each question=1G marks
Answer all the following questions

Student name

Q1-Briefly compare the advantages and disadvantages of the following:-
) 1.‘ a-Low order address bank mapping versus-high order address.in DRAM.
o b-Using a capacitor versus transistors as a storage element in memory
! L c-Using unified cache versus separate D and I cache for L1
"‘x d-Using LRU versus random policy in cache
e-Large versus small page size in Virtual memory
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., Q2-i-A memory system uses 4-Banks with fast page and high order address
“ bank mapping implemented with IMX8 DRAM modules.
e Find the page hit rate for the following sequence of addrebses gwen in hex: =
01A00100, OQA{EQ& DIAODBS, 2 - GIABRINA. 3 R

of each access)
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Q2-ii-Find average access time to DRAM that uses two banks precharge
interleaving assuming a bank conflict=20%, precharge time(Trp)= 4 cycles, row
to column time (TRC)= 2 cycles, and column access time (Tcac)= 2 cycles.
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Q3-1 -A direct mapped Cache system with total size = 32 bytes and the
block size = 4 bytes. For the following sequence of accesses, find the hit rate:
84010178 161119
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Q3- ii-Compare the performance of a direct mapped cache to a two way set

associative cache assuming the tollowing:-
-direct mapped cache uses a block size= 16 B, has a miss rate= 8%, speed
-two way assoekative hase-bleck size— 8.1 umiss zate= 5%, and speed = 15
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Q4-i-A 16 KByte V.M. space, if main memory size = 8 KByte, page size=

2 KByte and the content of page table starting 1 .
3, 2 and MSB js nsed-as vadid bit. IHnd- % page hit-for the felle:wmg {m -m_____._ o

sequence) accesses: b0, 1078, 2750, 2040, 5180, 7050
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Q4-1i-Calculate the size of two way set associative TLB that has 128 entry
for a 40 bit virtual address and a 32 bit physical address if page size is 16 KB
and it uses 4 bifs for protection, valid and modity.
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