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1) List three characteristics that a computer must have in order to be considered a computer.  (e.g., define a computer via three necessary properties)
(1 points)
This is discussed throughout chapter 5, and particularly on pages 139-141.  

Three necessary characteristics of a computer are

· A computer can carry out complex calculations/computations autonomously 

· A computer can carry out any computation: universality
· A computer must be able to operate under a program that can be changed
Note that

· Simple ability to do repeated calculations does not make something a computer

2) Compare and contrast a Jacquard loom and a computer.
(2 points)
This is discussed on page 141.  Both computers and the Jacquard loom can execute programs, can do so autonomously and can have its program changed. The main difference between a modern computer and the Jacquard loom is that the loom cannot be programmed to make decisions, and a computer can be so programmed. (Note that the loom can execute loops of instructions, i.e., loops of punched cards.)
3) List three important people in computer history, and state their contribution to the development of the computer.
(3 points)

This is discussed throughout chapter 5, and was also discussed in class and in the videos.

There are many, many possible answers to this question!  Some important people are
· Blaise Pascal, 17th Century:  constructed a geared machine that could add and subtract in base 10 (rather than in binary, base 2)

· Gottfried Leibnitz, 17th Century:  extended Pascal’s computer to be able to multiply and divide

· Charles Babbage, 1830s:  Conceived of the first universal (any program), general purpose programmable calculating machine (was never built)

· Ada Lovelace, 1830s:  Colleague of Babbage, is considered to be the first computer programmer.

· Alan Turing 1940s and 50s  (discussed in chapter 4):  Mathematician who proposed theoretical methods to prove what computers can and cannot do. Developed what has come to be known as the Turing Test, for AI.

· Herman Hollerith, 1940s:  Instrumental in inventing machines to be used by the US Census Bureau; company became IBM.

· Conrad Zuse, 1930s and 40s: Developed and built the first programmable computer machine

· John Mauchly and J Eckert, 1940s:  Electronic computer design pioneers, designers of the ENIAC and UNIVAC.  Their important insight was the fact that instructions could be stored in a computer’s memory, just as data can be.

· Steve Jobs and Steve Wozniak – as many of you listed!  Founders of Apple and great innovations in user friendly computers

4) Identify the 5 generations of computer technology. Include the time frame of each generation and the technology that defines the generation
(2 point)

This is discussed in section 5.1.3.

· First generation, 1940s to 1950s

· These computers had vacuum tubes for switching elements

· Second generation – 1957 –

· Computers using transistors for switching elements

· (Transistors are superior because they are smaller, cheaper, faster and more reliable than vacuum tubes)

· Third generation – mid-1960s to early 1970s

· The use of the integrated circuit for computer design and manufacturing

· Fourth generation – 1971

· The development of the microprocessor – an entire CPU on one chip

· VLSI = very large scale integration

· Fifth generation – 1990s to …?

· Multi-processing computers, AI, … (there are different opinions on what to define as the fifth generation)
5) We have talked about how the computer (CPU) can update what is shown visually on the computer monitor (writing the new bit pattern for each pixel into the video memory)  Briefly discuss how a computer might play a song (audio rather than visual output), and also how a computer (CPU) might change the song being played.   
(1 point)

This is discussed on page 156.  “… a sound device might include a memory location whose contents determine what note it is playing.  The CPU could play a song simply by writing the appropriate sequence of numbers to that location.  As far as the CPU is concerned, it would simply be using STORE (STO) instructions to load numbers into memory.  The fact that doing so causes a song to be played is due to the way the computer system as a whole, hardware and software, is constructed.”  
A song could be changed simply by changing the data (the data that represents the music) stored in the location that is read by the music application.
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