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Note: All questions are compulsory. Carrying of mobile phone during examinations will be iredted as case of

unfair means. Vague answers will credit 1o zero marks

1.

Justify the following statements with suitable reasoning, exaimples, diagrams and 'niat;!}gmétical formulas
a. Computer architecture is different from computer organization.

b. Hardwired control logic is faster than micro programmed control logic,. .

¢. RC delay is one of the drawbacks of contemporary computer des_i;gjn!."i:gf "

d. Scale out approach of processor design is better than scale up approdth

‘e. Amdahl’s law imposes upper bound on performance of multi:corg systems, [5]
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2. Imagine that you are the lead architect on a team assigned 1o, ﬁés};gg;a} new multiprocessor computer. The
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goal for this new product is for it to be a cost performqpéie lé*aic“!fegi\ifithin the server computing market.
The marketing team has already specified that the to}gili‘ébs,ﬁgff;[he machine must fall somewhere within
the range of the $50,000 - $100,000 that is typicaf_.fgf h‘i‘gh%’nd server machines, and that furthermore it
ought to be as close as possible to the low endﬁdﬁ:fhi%}ange, S0 as to best attract the value-seeking
customer. You expect that the purchasers in ffl%qf}jqaflget for this particular product will not care very
nwuch about power consumption, as long asg !iétﬁés{%_‘”tﬁ’an about 50 k'W.

You are trying to choose between two di{fg:r‘e,qu‘-’e {types of processors to base your system design on. Chip
A costs $2,750, performs at a throughiput 'leVél, of 80 work units (database transactions) per second in a
benchmark application, and consgﬁigs”_lf{)!(}a " of power. Chip B costs $1,600, completes 50 work units
per second, and consumes SO\Z\{éfo‘fzf)bwér. (For this problem, neglect the cost and power consumed by
other components.) li

In the following, use thes;e,}yariabléé'; Csys,min = The minimum cost of the system, Csys,max = The
maximum cost of the,gystenﬁs‘l?fs;ys,max = The maximum power consumption of the system, CX = Cost
of a chip of type X{gﬁfiqg‘e X ='A or B) (And similarly with P (power) and T (throughput) of chips A and

B) nchips = Number,of chips of the selected type in the systenr.
(a) Identify t!l}ge”(ig;sigq constraints that our system design must satisfy. Also, assuming that power will
not end up being the limiting factor in the design, identify the quantities that we should be trying to
maximiz¢ and/or minimize in this design scenario.

(b) Nofxﬂs EJ;"o'r'“nf;plate analytical expressions, in terms of the variables given above,

for:(i) tle, constrajnts that our design must satisfy (ii) the quantity that we should be maximizing in our
design'(figure of merit) (iii) the quantity that we should be minimizing in our design (figure of demerit)
(c) Answer the following questions and show your work.

(1) Which type of chip (A or B) does a better job of maximizing the figure of merit? (i) How many
copies of this chip should we include in our system design? That is. what is the optimal value of nchips,
within the design constraints? (iii) Does the chip that you chose in part (i) also minimize the tigure of
demerit. within the design constraints? {5]
Explain different methods 1o fill up the performance gap between processors and memory svstems with
sultable reasoning and examples. [5]



