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Question 1 [16] (no penalty for wrong answers)
Seminar topics: Choose the most appropriate answer for each item from the selections below.

1.
____ 
Use this if you are lost in the woods.

2.
____
This is a serial bus protocol useful for multimedia.

3.
____
They are designing a digital guitar.

4.
____
A cheap and hardy processor designed for use in automobiles.

5.
____
Can be used as a $400 Linux platform.

6.
____
Cost-effective way of creating a supercomputer from cheap PC’s.

7.
____
This chip is used in the old Pacman arcade game.

8.
____
A Canadian company that makes graphics cards.

9.
____
Specialized processors useful for intensive numeric computations.

10.
____
Wireless communication protocol.

11.
____
They use bits that are simultaneously 0 and 1.

12.
____
Used in the Macintosh G5.

13.
____
A successor to the Crusoe chip.

14.
____
Hard disks can be of this design.

15.
____
Famous example of a supercomputer.

16.
____
These are optical, and not electrical.

A. photonic switches 
O. quantum computers

B. Kawasaki 
P. DNA computation

C. DSP’s
Q. 68000

D. PowerPC 970 
R. SCSI

E. Apple 
S. Crusoe

F. Beowulf 
T. Bluetooth

G. PowerPC MPC565 
U. TM8000 Efficeon

H. PCI 
V. ATI

J. Nvidia 
W. analog computers

K. Xbox 
X. Z80

L. Gibson 
Y. Cray

M. GPS 
Z. firewire


Question 2 [36 marks]  Multiple choice. Circle the most appropriate answer. 

[+2 correct, 0 nothing, -0.5 wrong guess; you are permitted 2 (two) wrong guesses with no –0.5 penalty]

1. A split cache is characterized by:

a) being shared between two CPU’s

b) separating instructions and data

c) associative mapping

d) all of the above 

2.  An advantage of memory mapped I/O is:

a) it’s always  faster than an isolated I/O address space

b) only special I/O instructions can perform I/O

c) virtually an unlimited number of device addresses can be accessed

d) it makes virtual memory management easier

3. Someone has suggested to you the idea of a 4-bus data path. The idea is that there are 2 buses from the ALU back to the registers, permitting 2 registers to be updated in parallel. Your response is:

a) Great idea! Can I be a business partner?

b) Interconnecting 2 buses in parallel is too complex to implement.

c) These 2 buses are redundant. One bus can already perform the same functionality.

d) It will slow down the data path cycle time too much.

4. You are given an instruction format that has 4 bits for opcode, two 3-bit fields for registers, and a 12-bit field for immediate constants. Which is a true statement about this format:

a) A maximum of 4 registers are addressable.

b) The format is unfeasible, because instruction lengths should be in byte multiples.

c) There are far too few bits allocated for opcodes. No microprocessor uses so few instructions.

d) The 4 fields described can be placed in any order in the instruction.

5. A contribution of pipelining to computers is:

a) To provide fast access to instruction byte streams, thereby aiding in slow memory accesses.

b) The pipeline reduces data path complexity, and hence frees up chip space.

c) Pipelines increase the execution throughput of instructions, thereby improving performance.

d) To perform branch prediction, in order to determine which instruction to fetch next.

6. NAND and NOR gates are preferred over AND and OR because:

a) Negative logic is simpler.

b) NOT gates are no longer necessary.

c) They are cheaper to build.

d) None of the above.

7. On the Pentium and Mic-1 architectures, the low 2 bits on the address bus are forced to be 0. The purpose for doing this is:

a) To reduce the address bus size by 2 bits.

b) To force all data accesses to be aligned on word boundaries.

c) Saves on power consumption and heat (0’s are implemented with low voltage signals).

d) To needlessly complicate computer design, and make life difficult for students and professors.

8. A microprogram instruction differs from a machine-language CISC instruction:

a) a microprogram instruction typically does far less overall computation than a CISC instruction

b) microprogram instructions exploit parallelism on the data path

c) microprogram instructions are not directly accessible to the application program

d) all of the above

9. An MBR/MAR pair is also known as a:

a) memory port

b) dual cache

c) secondary storage

d) bus arbiter

10. Which is a true statement about the JVM instruction set:

a) simple RISC instructions intended for small device applications

b) stack-based RISC instructions 

c) stack-based CISC instructions 

d) no registers are used by the CPU during instruction execution

11. Register windows are used to:

a) transfer register values to and from the ALU

b) determine interrupt service routine locations

c) allow DMA devices access to the level-1 cache

d) perform on-chip parameter passing during module calls

12. An orthogonal instruction set is one in which:

a) everything is sacrificed to make data path fast

b) design centers around helping high-level language compilers

c) a highly regular design structure permits all addressing modes to work with all instructions

d) there is a separate I/O address space

13. Which of the following uses register windows:

a) ultraSparc

b) picoJava

c) Pentium

d) MIPS

14. Poison bits:

a) write back values from the cache when required

b) mark cache lines as being valid

c) indicate data transfer errors during bus communication

d) none of the above

15. The locality principle is most pertinent to the design philosophy behind:

a) caches

b) daisy chains

c) RISC chips

d) asynchronous buses

16. One way the MIPS processor differs from UltraSparc is:

a) MIPS is CISC 

b) MIPS instructions are less orthogonal

c) MIPS uses delay slots in the pipeline

d) MIPS is geared more towards multi-processor workstations

17. When both the S and R lines on an SR-latch are enabled, we say that the state of the latch is:

a) high impedance

b) unstable

c) 0

d) stable

18. The ALU circuit discussed in class can be characterized as being:

a) asynchronous

b) synchronous

c) multiplexed

d) vegetables

Question 3 [15 marks]     Briefly  define and discuss the following terms:

(a)  cache line

(b)  IFU

(c)  delay slot

(d)  MIMD

(e) synchronous bus

Question 4 [8] 
Identify and discuss 4 differences between CISC and RISC architectures.

Question 5 [22] This question refers to the Mic-1 architecture (see attached page with Fig. 4-6).

a) [2] What is microprogramming, and why is it used? 

b) [2] Identify the CPU technology that uses microprogramming.

c) [2] Why does the B bus require decoding, while the C bus does not?

d) [2]Why does the MDR have a 2-way connection to memory, while the MBR has a one-way connection?

e) [2] Briefly describe how conditional jumps in microprogram code are accomplished using the N and Z condition codes from the ALU.

f) [2] Why are there separate rd and fetch signals?

Question 5 (cont)
Consider this Mic-1 microprogram code that performs the POP instruction (pop the stack):



Main1
PC=PC+1; fetch; goto (MBR)



pop1
MAR=SP=SP-1; rd



pop2




pop3
TOS=MDR; goto Main1

g)  [2] What value is found in MBR at line Main1?

h) [2] Can pop2 be deleted, thereby squeezing an extra cycle out of the instruction? Why or why not?

g) [4]  The Mic-2 architecture merges the Main1 sequencing loop into the microprogram code. Rewrite the above four lines to show this conversion. 

h) [2] Does the optimization in (g) help in this instance? Why or why not?

Question 6 [20]   

Consider the cache as discussed in class:
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a) [2] Label the fields (columns, rows) of the cache.

b) [2] Describe the function of each field labelled in a):

c) [2]Show how the following hex address is translated to access this cache: 444A

d) [6] Consider the following memory values (addresses in hex):

4448: w1

444C: a1
4450: z1

4449: w2

444D: a2
4451: z2

444A: w3

444E: a3
4452: z3

444B: w4

444F: a4
4453: z4

Simulate the cache using the following reads, in the order given:

444A, 444E, 4450, 4449, 444D, 4451

Indicate cache hits and misses in each read. You can do the simulation in the chart above. However, make sure it clearly shows the final state of the cache (work it out first on scrap paper!)

e) [2] What is the cache efficiency in d)? Show your work.

f) [2] If cache accesses take 10ns, and memory reads take 100ns, what is the mean access time in the simulation? Show your work.

f) [2] Describe program behavior that generally ruins cache performance.

g) [2] What are split caches? Why are they found to be useful?

Question 7 [2x10 = 20] Answer two of the following. Only the first 2 answers will be marked. Keep your discussions pertinent. Point form discussions are allowed.

1. Identify and describe two novel features of the picoJava architecture. What are their advantages? Could such features be included on a Pentium system – why or why not?

2. Define and discuss pipelines. Explain why pipelines are useful. Explain how pipeline performance can be reduced during program execution. Discuss some ways in which microprocessors try to reduce this performance problem. 

3. What are register windows. and why are they used? What kind of CPU uses them? What are their advantages and disadvantages? Would register windows be practical on a Pentium?

Question 7 (cont)

*** The End ***








