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General instruction(s):

» Answer All Questions
* M- Max mark; CO - Course Outcome; BI - Blooms Taxonomy Level (1 - Remember, 2 -
Understand, 3 - Apply, 4 - Analyse, 5 - Fvaluate, 6 - Create)
¢ Course Dutcomes
CO2Design instruction level paralielism using instruction stages. Understand pipelinmg concepts and
wdentify the hazards to rectify in typical processer pipeline
CO3:Analyse the arithmetic algorithms 1o perform ALL operations,
CO4 Design 2 memory system on understanding the chip crganization and analyse its performance

[0.No Question e [ M] co TeL]
P11 | Assume that ench word occupies 4 bytes of memory. The initial value uf1 | co2 ﬁ :

: the Stack Poumnter (SP) is 40 The base address of array D is 3100 The array |

D contains four elements: 14, 6, 9, and 2. The number of elements in the
armay (N) 15 4. Consider a following program in which the base address of
array D and the value of N are passed to a subroutine using the stack for
further processing. |
Main Program 11) INNER: Move (R3), RO e |
1) Move #D, (SP) 12) Move 4(R3), RS |
2) Move N, «(SP) 13) Compare RS, RO |
3) Call SORTSUR 14) Branch>= SKIP
4) Add 8, SP 15) Move RS, (R3)
5) SORTSUB: MoveMultiple RO-R4, -(sp) | &) Move RO.4(R3)
6) Move 24(SP), R 17) SKIP: Add #4, B3
7) Move 28(SP). R2 18} Decrement R4
&) Decrement R 19) Branch>0 INNER | |
9) OUTER: Move R1, R4 20} Decrement RI | |
10) Move R2, R 21} Branch=0 OUTER |
22) MoveMultiple (SP1+, RO-R4 | |
23) Return ! | |
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a)What is the valie of SI" and comtent of SF after execution of Line |

(b) What are the contents of stack memory and vajye of SP after execution
of Line 8?7

(€) What are the values of R0, k1, R2, R3, Rdand RS after execution of |
Line 13 during the lirst INNER loap”

(d) What are the values of RO, R1, R2, R3, R4 and RS afler the second
comparison in the INNER loop?

| () What is the final sorted array after completion of the program?
2

2 Perform Srgnéd Magnitude dwision on |8 and 4 using Restoring Binary | 10 cor
division algorithm

3. | Show the step by step multiplication process using Booth algorithm when co3
the following binary numbers are multiplied Assume G-bit registers that | 10
hold signed numbers. (-19) x (+16)

LS
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-

"4 | Consider three Moating-pont aumbers A, B, and C stored in registers Ra,
Rb, and Re, respectively, accordmg 1o the IEEE 754 single-precision | co
Nuating-point format. I
hie 32-but hexadecimal values stored in the registers are

Ra = 0xC 1400000 Rb = 0x42100000 Re = 0x41400000

Answer the lollowing: 10

|l. Convert each IEEE-754 single-precision pumber into its decimal
equvalent by wleatifying the sign hit, exponent, and mantissa.

<. Using the obtaned decimal values of A, B, and C, verify the correctness
of the [llowing expressions.

| |
| |[9A+C=0 wB=3C ) (B=C)>0 \
|
| 3. Show all intermediate steps involved in the conversion and verification |
5. | Design 512 x 16-bit RAM using 256 » 8-bit RAM chips. Also design 512 COd |2 |
|

—

% 8-bit ROM using 256 % 8-bit ROM chips
To find:

a)  Determine number of chips required ~
b) Draw the memory organization diagram
¢)  Show address line connections and chip select logic.
d) Draw the block diagram ! chip layout for the above memory
orgamzation.
|
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