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Q1 
1- What is the distinction between computer structure and computer function?
2- What are the four main functions and components of a general purpose computer?
3- List and define the main structural components of a computer.
4- List and define the main structural components of a processor.
5- Explain Moore’s law.
6- Explain the key characteristics of a computer family.
7- [bookmark: _GoBack]Choose a computer or a computer family, state its features, its technology principal, then compare between it with the previous and next computer or computer family?
Q2 For the following IAS computer architecture, indicate the width in bits of each of the data paths.
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B Vacuum tubes. Al any time, only one vacuum fube was in the ON state, representing
L one of the 10 digits. Assuming that ENIAC had the capability to have multiple vacuum

tubes in the ON and OFF state simultancously, why is this representation “wasteful”
and what range of integer values could we represent using the 10 vacuum tubes?

2.10. A benchmark program is run on a 40 MHz processor. The executed program consists of

100,000 instruction exccutions, with the following instruction mix and clock cycle count:

Instruction Type Instruction Count Cycles per Instruction

Integer arithmetic 45000 1
Data transfer 32000 2
Floating point 15000 2

Control transfer 8000 2

Determine the effective CPL, MIPS rate, and execution time for this program.
2.11. Consider two different machines, with two different instruction sets. both of which
have a clock rate of 200 MHz. The following measurements are recorded on the two
machines running a given set of benchmark programs:

Instruction Count

Instruction Type (millions)

Machine A

Cyeles per Instruction

Arithmetic and logic 8 1
Load and store 4 3
Branch 2 4
Others 4 3

Machine A
Arithmetic and logic 1
Load and store
Branch

Others
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2.14.

cach of the four programs. Calculate the MIPS values for each computer for each pro-

gram. Then calculate the arithmetic and

means assuming equal weights for the

four programs, and rank the computers based on arithmetic mean and harmonic mean.
The following table, based on data reported in the literature [HEATS4]. shows the ex-
ecution times, in seconds, for five different benchmark programs on three machines.

b.

<]

Benchmark Processor
R M Z
E 417 244 134
F 83 70 70
H 66 153 135
1 39,449 | 35527 | 66,000
K 772 368 369

Compute the speed metric for each processor for each benchmark, normalized to
machine R. That is, the ratio values for R are all 1.0. Other ratios are calculated
using Equation (2.5) with R treated as the reference system. Then compute the
arithmetic mean value for each system using Equation (2.3). This is the approach
taken in [HEATS4].

Repeat part (a) using M as the reference machine. This calculation was not tried in
[HEATS4].

‘Which machine is the slowest based on each of the preceding two calculations?

Repeat the calculations of parts (a) and (b) using the geometric mean, defined in
Equation (2.6). Which machine is the slowest based on the two calculations?
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