CSci 330, Fall 2006, Final

Name:

1. [10 pts] Distinguish between a memory-register instruction set (such as x86) and a load-store instruc-
tion set (such as MIPS). What are their relative performance advantages in today’s technology?

2. [8 pts] Define the term pseudo-operation as used in the context of assembly language programs.

3. [8 pts] Explain what control hazards are in the context of pipelining, and describe two techniques to
reduce their impact.

4. [8 pts] Even in a single-pipeline processor, executing instructions out of order can sometimes be
beneficial. Provide an example of this based on the five-stage MIPS pipeline that we studied in class,
and explain how out-of-order execution would help.
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5. [8 pts] What does the term hyperthreading or simultaneous multithreading mean in processor design?

6. [8 pts] What are the two basic models for inter-processor communication in multiprocessor systems?
(You don’t need to describe them — just provide their names.)

7. [8 pts] Describe the read broadcast protocol that was analyzed in the paper by Eggers and Katz that
we studied in Assignment 3.

8. [10 pts] What are the five layers of the network stack as studied in this class?

9. [8 pts] What is the function of the Data Link layer?
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10. [8 pts] Suppose we are using CRC error detection (as spec-
ified in class) with a polynomial of x> +x* +x+ 1. What
additional detection bits would be sent for the 8-bit mes-
sage 100100107 Show your intermediate work at right.

11. [8 pts] Suppose we are using Hamming error correction
to detect one-bit errors in a 11-bit sequence. The follow-
ing diagram is meant to remind you how it would work,
assuming we want to send the 11-bi pattern 101010101.
(The small numbers above indicate the indices used, and
the boxed numbers represent the error-correction bits.)

11111111
111100001111
11001100110011
101010101010101
[1]oJ1[1j010[0]1010101

If we receive the following 15-bit sequence where one bit
has been flipped from the original, which bit has been

flipped?
11111111
111100001111
11001100110011
101010101010101
[0[1]o[1J010[0j0101100

12. [8 pts] What are the relative advantages of 10Base-T (twisted-pair cables) and 10Base-F (fiber optics)
in modern Ethernet systems?

13. [8 pts] What are MAC addresses, and how are they typically assigned in Ethernet networks?
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14. [8 pts] Breaking a message into many fragments necessitates transmitting many more overall mes-
sage bits, due to the headers that must accompany each fragment. Thus, one might think that net-
works would work better with very large maximum frame sizes, so long messages can be broken into
fewer frames. Why, then, do real networks impose a relatively restrictive maximum frame size (like

Ethernet’s limit of 1,500 bytes per frame)?

15. [8 pts] In the original ALOHA system (the predecessor to the Ethernet protocol), each station would
commence sending a message as soon as a program requested that it be sent. A proposal called
“slotted ALOHA” was made for improving it. Explain this alternative system and why it makes a

better use of the bandwidth.

16. [8 pts] Describe the link state protocol for routing table updates. (This is roughly the protocol used
within the Internet today.)

17. [8 pts] In quantum computing, there are two categories of operations that one can apply to a single
qubit — unitary transformations and measurement. Choose one of these, and describe what it does.

Have a happy and safe holiday break!



