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1. CACHE (15p)

Cache.
2. IA-64 ARCHITECTURE (12p)

a) Why does the IA-64 instruction bundle include a template? (2p)

b) What is meant with the speculative loading (control speculation and data speculation)? Benefits? Hazards and solutions?  (5p)

c) Explain predication and its benefits. (5p)

3. HARDWARE LEVEL (12p)

a) Explain terms ”big endian” and ”little endian”? (2p)

b) How is the principle of locality taken into account when organising the CPU? Give at least three examples. (3p)

c) Both instructions and the data are presented as bits in memory. How does the CPU know if it has to interpret the presentation as an instruction, as a twos complement integer, or as an IEEE’s floating-point? (3p) 

d) What are the mandatory hardware features that are needed to be able to implement a multitasking operating system? Give the reasoning! (4p)

4. DEPENDENCIES (12p)

When CPU uses pipelining, it is working parallel with several instructions. What kind of dependencies must be taken into account? Describe precisely the dependency problem types and give code examples of each type. 
How can the CPU avoid or reduce the performance problems caused by each dependency type?
	Old wisdom is in the books, the new one is in our heads.


