By kRPN EFEA %iﬂfﬁ ENERXAS
i _Feresh Raa BE A%Es H IR ®IH
1. System software like assembler has intimate relation about the CPU architecture.
Following are some question abowt the CPU architecture design.
2) The commen types of operands nclude immediate, register and memory.
Explain the difference. (5%)
b) In order to handie complex data iypes, there are several addressing mode
designed. Explain what addressing mode can be used to access 1-dimension
array and two-dimension array. (5%)

2, Immediate operands and literals are both ways of specifying operand value in a
source statement, What are the advantages and disadvantages of each? When

might each be preferable to-the other? (10%)

3. Suppose that you are writing assemhlér for a machine that has only program-
counter relative addressing. (that is, there are no direct-addressing instruction
formats and no base relative addressing.) Suppose that you wish to assemble an
instruction whose operand is an absolute address in memory-for example, --*
LbA 100 ' '

1o load register A from address (hexadecimal}i00 in memory. How might such
an instruction be assembled 1n a relocatable program? What relocation operations

would be required? {10%)
4. About the design of assembler or macro processor, we ofien use 2-pass assembler
design and one-pass macro processor design, why? (10%)

5. In order to provide a muili-programming environment, program should be
refocatable. What hardware and software design is necessary to provide
relocatable program? (10%) |

6. Construct a general resource graph for the following scenario and determine if the
graph is completely reducible: R, R,, and R, are reusable resources with a total
of 2, 2, and 3 units. Process P, is allocated one unit of each R, and R; and is
requesting 1 unit of R); Process P, is allocated 1 unit of R, and is requesting 2
units of R;; and Process Py is allocated [ unit each of R, and R, and is requesting
I unit of R, (20%)

7. Please list the components of the UNIX System memory. Also please describe a
Iypical memary layout of the UNIX operating system, {10%)

¢ 8. A page-replacement algorithm should minimize the number of page faults. We
can do this minimization by distributing heavily used pages evenly over all of
memory, rather than having them compete for a small number of page frames. We
can associate with each page frame a counter of the number of pages that are
associated with that frame. Then, to replace a page, we search for the page frame
with the smallest counter. _

(a) Define » page-replac:ment algorithm using this basic idea. Specifically,
address the problems of (1) what the initial value of the counters is, (2) when
counters are increased, (3) when counters are decreased, and (4) how the page
ta be replaced is selected. (10%)

(b} How many page faults oceur for your algorithm for the following reference
s’rnng, for four page frames? (3%}

1,2,3,4,53,4,1,6,7,8,7,8,9,7,8,9,5,4,5,4, 2.

(c} What is the minimum number of page fanlts for an optimal page-replacement

strategy for the reference siring in past:{b) with four page frames? (5%}




