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[SA] {104+5=15 marks) A uxgdzﬁ’ed single-error mrrectmg, double-error detecting H:
four bits of Data Dy, Ds, Dg, and D; has the following parity bit equations: Py =
Py = Qa@ﬂg@ﬂ;, Pi=D3s@Dg® D;,and Py = Ds @ Dg & Ds.

a) Find the binary values of the four check bits for a single error in each of the eight bi

code. Form.a table. Ecter
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b)For each of the following words read from memory evaluate the check bits and indicate
error, daubie error, or no error has occured. Write the correct word were possible.

i) 10105;3

WWWQ

i) 11001110 -5
S bR pDIT B o nbit B

Right word s : 110 99710@
iii) 00011101

Cg Cy C‘g C, = 40 10 = Oldué(é’ Croor 0
Since (1t 2 nat iy T
abave.

{33} (3 marks) What are t of the following techniques for detecting and

in memory systems?

a) Error detection using sing
b) Error correction using single parity non&
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[4} (gz&%éml& marks) We are interested in two implementations of a machine, one wit!l
special floating-point hardware. Both machines have a clock rate of @MH& Consi
with the following mix of operations.

fioating-point multiply 10%

floating-point add 15% o :
floating-point divide 5% /
integer instructions 70%

Machine MFP (Machine with Floating Point) has floating point hardware and can th
thé floating point instructions directly. It requires the following number of clock cycles f¢
class. :

floating-point multiply 6
floating-point add 4
floating-point divide 20
integer instructions 2

Machine MNFP (Machine Without Floating Point) has no floating-point hardware an
the floating-point operations using integer instructions. The integer instructions all t
The number of integer instructions needed to implement each of the floating-point opera

floating-point multiply 30
floating-point add 20
floating-point divide 50
Insb Coual - stsé

Exec_Lime .10 Imibs

a)Find the MIPS ratings for both machines. MIPS =
clack rate 4
MIPS 2 —CPx x 10¢ Ave

pex for MFP: (10x6+ iSx44 5x20+ 79x2) /100 = 3.6 @

CP1 for MNFP = 2 P

. legeM ] ‘ = looa?
ApS For wel 2 =0 :_27 and  MIPS far MNFP ¥

b)If the machine MFP needs"300 million instructions for this program, how many intege
the machine MNFP require for the same program?

Instruckion Class | Frequoucy on MFP | Coumt on MEP ki0%] Count on M1
Fiant fu = Paint 10/ 20 oo
Floaking fsint 15/ 4o wo
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[5] (20 marks) A computer system with an 80386SX microprocessor (24-bit address bu
bus) requires 4 Mb of memory starting at address 0. This 4 Mb should be divided into
at the bottom, 2.0 Mb of DRAM at the middle, and 0.5 Mb of EPROM at the top. T
are 64Kx8 EPROM chips, 128Kx8 SRAM chips, 512Kx4 DRAM chips, 3 x 8 decoder
and combinational logic gates. The processor provides MRDC, MWTC, BHE, and BLE
signals. The SRAM and DRAM chips have WE, OE, and CE control inputs. The EPRC
and CE control inputs. Find the start and end addresses for the three memory parts, dra

MMy diagram, and label the wires in your design. HIGH 6
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[6] (20 marks) \__//

[GA] (10 marks) A program repeatedly performs a three-step process: It readsina 4 Kb
disk, does some processing on that data, and then writes out the result as another 4 K
" on the disk. Each block is located on a single track on the disk. The disk rotates at 5
average seek time of 8 ms, and has a transfer rate of 20 Mb/sec. The controller overhead
program is using the disk or processor, and there is no overlapping of disk operation wit
processing step takes 20 million clock cycles, and the clock rate is 400 MHz. What is the

speed of the system in blocks processed per second.

3 ; S
Average fotation bime < 05 rotakion e B55E v

5400 Yobabions m i i

Troms Fer Eime = 4 xb il 'x sfm. do Seceads
20 Mb/sec

V.
P Average disk access bime = Bms 4 §.56ms & 0.2mS§ +
(read

Simce each bleck pracessed invalve, Ture- accemes
disk. cowpovert of Eime 5 3AXig.76= 3.52 MS @

Computobion bake, 20 willien cycles X}/QM unz = Bo xas
Thes, tetel bie b procem ome black A E_E,‘\“N-";"'

————————

qu bwoa blaclk Vfé(«ﬁf&ﬁé yYer Second )
1/o.08152 = 14. 27

Leen
[SB] (6 marks) For the following set of variables, {CPI, clock rate (F), cycle time (1),
instructions in program (I), number of cycles in program (C)}, identify all of the subset:
to calculate execution time. Each subset should be minimal; that is, it should not co

that is not needed._ cPl T condrnyg o
B, C @) J
ol a

) MiPs, I G)
dcrer,c, mips(D
e,) C{’I 4 II F
N, LT 10,
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