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1. (a) Give and explain the definition of the Amdahl’s Law ? (5%)
(b) Explain a series of the steps in design an /O system. (10%)

2 Consider a system with the following properties: a 64K byte logical address space, a
physwal memory of 16K bytes, a simple (one-level) page table address translat10n§
implementation using 2048 byte pages. The page tables are stored in physical memory and the;
_gaccess time of physical memory is 50 us. (20%) :
ga.) How many bits wide is a physical address ? _
;b.) Assume it also needs to hold a valid-bit, a reference-bit, and a modified-bit. What is the?
: minimum number of bit wide in a page table entry needs to be ?
ic.) Assume that each page table entry is actually 16 bits wide, how many bytes would a page§
: table occupy in a physical memory ?
gd.) What is the effective memory access time ? :
Ee.) If we introduce an 8 entry TLB cache (a table caching the contents of the virtual to!
physical translation functions), with a 95% hit rate and a 0.005us access time, what Would?

be the effective memory access time (assume no page fault) ?

..............................................................................................................



3. Consider adding a new index addressing mode to DLX. The address mode adds two:
‘registers and 11-bit signed offset to get the effective address. Our compiler will be changed as

?the code sequences of the form:

:ADD R1, R1, R2

'LW Rd, O(R1) (or store) .

;It will be replaced with a load (or store) using the new addressing mode, where “O” is the?

goﬁ'set.

ga.) Assume that the addressing mode can be used for 20% of the displacement loads and;
stores which take 40% of total instruction count of a program. What is the ration of;

instruction count on the enhanced DLX compared to the original DLX ? (5%)

;b.) Suppose the load or store instructions with index addressing mode take three clock cycles,é
i the other load or store instructions take two clock cycles and rest if the instructions take;
only one cycle. The enhanced DLX lengths the clock cycles by 5%. Compute the CPI ofé
the original DLX and the enhanced DLX which machine is faster and by how much ‘7
(10%) '

4, Design an arithmetic circuit with one selection variable S and two 4-bit data inputs?
§A=A3A2A1Ao and B=B;B;B|By. The circuit generated the following four arithmeticé

loperations in conjunction with the input carry Ci,.

S Cin=0 C,’n=1
0 D=A+B D=A+1
1 D=A-1 D=A+B’'+1 (B’ is the complement of B)

;(a.) Draw the logic diagram of the circuit. (10%)

;(b.) Design a circuit to compute the function of f(x)=(3/8)x using the arithmetic circuit of partg

f(a.) as a building block, where x is a 4-bit 2’s complement number. (5%)




5 There are three computers with CPU, cache, bus, and DRAM (main memory) as follows.

.. Type A: use a memory where all components are one word wide.

;:.Type B: use a 4-word wide memory, bus, and cache. ‘

f.Type C: use one-word wide bus and cache with an interleaved 4 memory banks. .
EIf a block size of cache memory is 4 words; DRAM is one-word-wide. Memory access time s
:defined by the count of cycle. |
1 clock cycle to send address,

;.10 clock cycles for each DRAM access initiated,

1 clock cycle to send a word of data.

(a) There are three memory structures as above description, what are their penalties, which?
écontain the access time and transfer time, in terms of clock cycles, respectively. (10%) .
g(b) In type B, if the system uses 2-words (not 4-words) wide memory, bus, and cache, what isé

éthe number of bytes to be transferred per clock cycle for a single miss ? (10%)

6 Consider the 14*4 Torus that forms the interconnection network linking nodes in as:
Edistributed computer. Determine each of the following parameters of this network. (a) What isé
;the definition of diameter; (b) the diameter of this network; (c) the minimum number of edgesé
éneeded to break it into two disconnected parts, each having the same number nodes (this is theg
‘bisection width.) (15%) |
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