ELEC 5200-002/6200-002 Computer Architecture and Design 
Fall 2006
Homework 1 Solution
Assigned 8/21/06, due 8/28/06

Problem 1. Define following architectures in one sentence each:

a. Harvard architecture

b. Von Neumann architecture

c. Stored-program computer
Answer

a. Harvard architecture: Data and program are kept in separate memories.

b. Von Neumann architecture: Data and program are kept in the same memory.

c. Stored-program computer: A computer using the von Neumann architecture.
Problem 2. What is von Neumann bottleneck and how can an architect reduce its impact on performance?
Answer: On a computer that follows the von Neumann architecture, the time spent performing memory accesses can limit the overall performance. Architects use the term von Neumann bottleneck to characterize the situation, and avoid the bottleneck with techniques such as restricting most operands to registers.
Problem 3. Redraw the block diagram of a computer showing the hardware structure that allows communication among the five parts. Which of the five parts provides the control for the communication structure?
Answer: The communication among five parts of a computer is provided by a communication bus. This is shown in the schematic below. Additional communication paths are provided by multiplexers. The control circuit provides the control signals for bus drivers and multiplexers to establish communication between units.
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Problem 4. What are the inputs and outputs of the control circuit?
Answer: The input to the control circuit is the opcode of the instruction fetched for execution. The outputs are a set of control signals for bus drivers and multiplexers, as well as for certain memory and register read/write operations.
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