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1. Dynamic Random Access Vl:mory (DRAM) is 5 common ype of ompuer memory used for
temporay data storage. Sevel in pert
modulg

o, Data notvlid
z. A 4
Figure 1: Timing Diagram of a DRAM read operation for Question 1
a) Explain the ey steps of DRAM read operation based on the timing diagram representedin 5
re 1. forthe DRAM keysteps.  (co1)
(eon)
‘ b) Explain the total access time (T required to respond to a read or write requestbasedonthe 5

timing diagram given in Figure 1. What s the next job of a DRAM chip fter performingthe ~ (o1)
read operation? Explain the necessity of this task and s execution. Assume that this task  (PO1)
requires T time.

©) Given the information in Question Lb), what is the memory cycle time if T, is 60nsand 5
T, is 40ns? What is the maximum data rate supported by this DRAM, presuming a 1-bit ~ (con)
output? What data transfer rate can be achieved by implementing a 32-bit wide memory  (¢O1)
system using these chips?

d) Draw the memory cell tructures of 1-bit DRAM cell and 1-bit SRAM cell 5

(con
(eon)
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a)

‘With appropriate examples and/or figures, define the following terms:
i Instruction Set Architecture

ii. Cylinder

iii. Data Channel

iv. Moore's Law

V. Victim Cache

calculation procedure
1. Explain the steps of the calculation procedure using a flowchart.
i What kind of Pythagorean mean will be used to calculate the overall metric? Justify
your answer.
iii. How will the pipeline-based system idered in "

The flowchart shown in Figure 2(a) outlines the necessary steps for any data transfer be-
tween the CPU and 1/0 devices. However, interrupt-driven 1/0, as shown in Figure 2(b).
s often considered to improve the efficiency of any system. Considering both diagrams, ex-
plain he into the system. Additionally, apply Amdahl's
law to determine in performance while using interrupti

cru-uo
- Do something dse
- et
o cru 1o Py
Emr Eror
Conditon Conditon
o cru o Ry
CPU - Memory. memory | CPU~ Meamory
Nextinstruction Nextinstruction
(@) Programmed /0 (b) Interruptdriven 1/0

Figure 2: Flowcharts of data transfer between CPU and /0 for Question 2)
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/3. a) Consideramain with 32:bit he with 64-byte:
line size. Assume a four-way i atagfield in th 9 bits.
i. Determine the values of the following parameters:
+ Number of addressable units
+ Number of blocks in main memory
+ Number of lines in set
+ Number of sets in the cache
+ Number of lines in the cache

i ifications to the i be performed to make ita
Direct and full i i respectively?
i ly i d four-set
associative mapping approaches.
) What happens whenthe Ertor Correction Sysem finds aneroc

ifthe Hamming
eror correcton code i use o fix single-bit nd detect double-bi errors in a 1024-bitdata
‘word? Justify your answer.
¢) Consider a single-platter disk with the following parameters:
+ Rotation speed: 7200 rpm
+ Number of tracks on one side of the platter: 30,000
+ Number of sectors per track: 600
+ Sector size: 1KB
+ Seek time: 1ms for every hundred tracks traversed
Assume that the disk head starts at track 0. Let the disk receive a request 1o access a random
sector on a random track. Now, calculate the following parameters:
i, Average seek time
i Average rotation latency
iii. Transfer time for a sector
iv. Total average time to satisfy a request
v. Size of a cylinder for a double-sided four-platter disk
Vi. Disk capacity for a double-sided eight-platter disk
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