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(20%) 1. Suppose that two unsigned binary integers X = xgx;x; and Y = ygy;y, are to be multiplied. Yo ’y(: Pél’L.
(a) Design a 3-bit combinational multiplier with two-bit AND gates and full adders. x4, W /Xﬁl
(b) Design a 3-bit combinational multiplier usmg the cell M. Suppose that M’s output yand z
are the carry-out and sum of the arithmetic expressm\n of ac+b+d where a, b, ¢, and d
are M’s inputs.. | e 4 bud

m»v)

(10%) 2. Compare peripheral processors and coprocessors in the hardware implementation of
floating-point instructions, considering programming requirements, processing speed, and
communication with the host CPU.

(20%) 3. Encode the microinstructions described below so that-the-minimumnumber of control bits
is used and all inherent parallelism among the microoperations is preserved.

Table 1
Microinstruction  Control signals activated
I abcg
L aceh
I ' adf
I b f
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(15%) 4. A 2K x 8-bit RAM is to be designed from 256 x 4-bit RAM ICs. Assume 1-out-of-4
decoder ICs are also available, as well as Iéa Containing standard_logic ga();g The main

design goal is to minimize the total number of ICs used. Carry out the design assuming that
each RAM ch1p has a single ch1p— enable line CE. Give your answer by using the following
block diagrams of 256 x 4-bit RAM and 1-out-of-4 decoder in Figure 1.

Control lines

4 l L

—] g" Enable 14
: — Wos ———Z; ¢ 1 decoder
AI — — Z) \L \[/ \L \L
Address lines I | | I Data output B Z 2 Iy
XU X.l X 2 X 3
Data input
(a) 256 x 4-bit RAM ICs (b) 1/4 decoder
Figure 1
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(10%)5. Consider a two-level memory hierarchy of the form (M, ,M, ) where M, is connected
1M 1

directly to the CPU. Let ¢, and .S, denote the cost per bit and total storage capacity of M,

for 7=1,2. Let ¢, be the access time of M, i.e., the average time to read one word from

M, to 1ts own output port. Define the kit ratio H, associated with the memory M at level
7 as the probability that the information requeStedﬂe CPU has been aSSIgnw
Determine the average cost per bit ¢ and the average access time ¢ 4 (with respect to the CPU)

—
—

for the data given in Table 2.

_ Table2
Level i Capacity S, Cost ¢;($/bit)  Access time ¢ 4 (s)  Hitratio A,
M, (main) 016 0.001 107 0.9
M, (secondary) 2% 0.00001 107 1.0

(10%) 6.What are the differences between the following contrasting pairs of terms in the conteXt of
computer networks: (a) Twisted pair vs coaxial cable (b) Simplex vs duplex (c) Circuit
switching vs packet switching (d) Local area vs wide area (¢) Baseband vs broadband.

(15%) 7. (a) List the advantages and disadvantages of designing a floating-point processor in the

form of k-segment pipeline rather than a k-unit parallel processor. (b) A floating-point
pipeline has four segments S, ,S5,,S,, and 5, whose delays are 100, 90, 100, and 110 ns,

respectively. What is the pipeline’s maximum throughput in MFI.OPS? Explain the reasons

for the answer. fA NV IAN




