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|. {20 %) An 8-bit ALU with registers R1, R2, and R3 (also 8 bits) has the instructions

isted beiow.
Instruction
ADD-Rj, Rj Ri+Rj LJCoRi addition, € is a carry hit, 1j=1, 2, or 3, iz]
ADI;I:-TII‘_RL R Ri+Rj+C—» CoRi [add with previous carry bit(as LSB), 1,j= 1, Z, or 3, iz
;;f;(‘_ 1 —:C St Carry
CLRC 0 —C T clear carry
AND Ri, Rj Ri ARj—Ri Logic AND, ij=1, 2, or 3, i
XOR Ri, Rj Ri®GRj—RI Logic exclusive-or, ij=1, 2, or 3,1#j
LD Ri, Int Integer -}Hi“ ‘ Immediate mode, i =1, 2, 07 3
LD Ri, Rj Rj—»Ri data transfer, ij = 1, 2, or 3, i#)

(a) If R2 and Rl store 1°s complement numbers A and B, respectively. how do you

perform R2= A-B by write 2 program using the instructions listed above?

(b} If R2 and R1 store 2's complement numbers A and B, respectively, how do you

perform R2= A.B by write 4 program using the instructions listed above?

2. One commonly used method for accessing [/ devices is through interrupts. [nterrupts
(o) and bus arbitration require means for sefecting one of several requests based on (heir
pricrity. Please design a circuit that implements & rotating-priority scheme for a4 processor
that has four interrupt input Jines, REQI through RECQM. Initially, REQ1 has the highest
and REQ4 the lowest prionity. Alter some line receives service, it becomes the lowest
priority line, and the next line receives the highest priority. For example, after REQ2 has
been serviced, the priority order, starting with the highest, becomes REQ3, REQ4, REQ].
and REQ2. Your circuil should generate four sutpul gram signals, GR 1 through GR4, one
for cach input regquest line. One of these outputs should be asserted when a pulse is
recerved on a lne calted DECTDE.
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3 Consider that Soating-point numbers are represented in a 12-bur [ormat as shown below.

@oﬂ The scale factor has an implied basc of 2 and 4 5-bit, excess-19 exponent, wilh the {wo
end value of 2 and 31 used to signify exact O and infinity, respectively. The 6-bit mantissa
14 normalized as in the IFFE fommat, with an implicd 1 to the {efi of the Yinary point,
(a} Represent the numbers +! 70 -0.012, +19, and 178 in this formar,
{) What are the smaflest and largest numbers representable in this format®
oy Mow dogs the range caloulated in (b compare 10 the ranges of a 12-bi signed integer

and a 12-bit sigened fraction?

idl Perforrn Add and Multiply operations on the operands: A = (000TU1LO1,

B=1010111016010. k— 12 bits _ ._1
i

T w
j 5 hirg £ brits
1 bl dor sign of numbgr —- exeess-15 fractioral
{} signifiey + expanenl mantissa
Psignifies -

4. A computer has 32 pages of virual address space but only 4 page frames in main memory.
(204) Trutiaily, the main memory is empty A program references the virtual pages in the order

0,3,2.357824
(2} Make a list to show page faults with LRU, and

(b) Make a list to show page faults with FIFO.
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. [20%) Stack addressing is also called LIFO [last-in-first-out] addressing. Con-

sider the following code segment using stack addressing. The code sepment performs
arithmetic operations on the inputs and store the final result to the output,

push a
push b
add
push ¢
push d
add
multiply
push e
push f
add
divide
poep ¥

(i) Give the reversed Polish notation for the arithmetic operations performed Ly the
rode segment.

(L3 What s {he value of ¥ after the code segment has been erecined”

(] The stack s frequently used in computer svstems. Give an example application
fother than arichmetic expressions as shown above) where stack 5 used, Give a hriel
description—code sepmoent is not required.




