Sample Answers for Problem Set 1
15110 -- Fall 2015

1. (1 pt) Why is Jacquard's loom considered to be a milestone in the history of computing?

1.  Jacquard's loom used punched cards to input the patterns to be
weaved by the loom. If there was a hole in the card in a particular
location, then a hook could pass through the card, grasp a thread, and
raise it to allow a second thread to pass underneath. If there was no
hole, then the hook could not pass through and the thread would pass
over the warp. The ability to input the patterns in this fashion is
considered to be the first example of programmability in a device, and
the punch cards constitute the first known use of digital storage.  
The existence and absence of a hole can be interpreted as representing
the bits 1 and 0 respectively. 

(2 pts) Moore's Law states that the processing power of a computer doubles approximately every 2 years. We can interpret "doubling of power" as "doubling of the number of transistors on a chip".
a. According to Moore's Law, approximately how many transistors will a chip contain 6 years from now? You can assume that a typical chip today contains 1 billion transistors.
b. How many years will it take to have a computer that is approximately a thousand times more powerful than today's computer?

2a. The number of transistors will double 6/2 =  3 times over 6 years. If we
have 1 billion transistors on a chip now, we will have 1 * 2^3 = 8
billion transistors 6 years from now.

2b. 1 thousand is approximately 2^10. Since we assume that a computer
becomes twice as powerful every two years, then for it to become 2^10
times more powerful it will take 10 periods of doubling in power,
which is 10 * 2 = 20  years.

Years     Times More Powerful
      2               2
      4               4
      6               8
      8               16 = 2^4
     10               32 = 2^5
     ...              ...
     20               2^10 = approximately one thousand

Answer: 20 years

1. (1 pt) What does the phrase "Big Bang Disruption" refer to in the article Happy Birthday to Moore's Law. Give a 2-3 sentence answer using your own words.

3. As described by Moore's Law, digital products are getting more
powerful and cheaper over time, at a fast rate. This has
had a direct impact on businesses in digital industries such as
communications, software, and digital entertainment. "Big Bang
Disruption" refers to the fact that the impact is not confined to
digital industries -- other information-related industries are also
going through big changes because they are inevitably affected by the
advances in computing enabled by the factors described by Moore's Law.

(2 pts) Suppose you have an electronic device that has 512 GB of memory.
a. How many files of size 2KB can you fit into its memory?
b. Suppose that you clear the device's memory and then connect it to a communication port that receives data at a rate of 16Mbps. How long will it take to fill up the memory of this device as you continuously receive data from the port? Note the lower case b in 16Mbps. It means 16 mega-bits (not Bytes) per second.

4a. 512 GB = 2^9 * 2^30 = 2^39
     2 KB = 2 * 2^10 = 2^11
     2^39 / 2^ 11 = 2^28

4b.  16 Mbps = 16/8 MBps = 2 MBps
     512 GB / 2 MBps = 2^39 Bytes / 2^21 Bps = 2^18 seconds 

(3 pts) Based on your reading of Chapter 1 of Blown To Bits, answer the following questions. For each answer cite the numbers of the pages that include the information on which your answer is based.
a. Once digital data about you is stored by a third party, can you be sure that it could be completely expunged upon your request? Why or why not?
b. Years ago, people copied songs on to cassette tapes and shared them with their friends, yet the recording industry did not pursue these people for copyright infringement. Today, however, sending a friend a copyrighted mp3 file can get you in trouble. Why is the response different now?
c. Pick an application that you use frequently on your computer or phone and disccuss it with respect to the opportunities it provides and the risks its poses to you or to the society? Give a brief answer using 2-3 sentences.

5a. Some paraphrasing of the following quote would be a good
answer. "And the data will all be kept forever, unless there are
policies to get rid of it. For the time being at least, the data
sticks around. And because databases are intentionally duplicated -
backed up for security, or shared while pursuing useful analyses - it
is far from certain that the data can ever be permanently expunged,
even if we wish that to happen." (pp. 11-12)

5b. Some paraphrasing of the following quote would be a good
answer. "In the days when music was distributed on audio tape,
teenagers were not prosecuted for making copies of songs, because the
copies weren't as good as the originals, and copies of copies would be
even worse. The reason that thousands of people are today receiving
threats from the music and movie industries is that their copies are
perfect - not just as good as the original, but identical to the
original, so that even the notion of "original" is meaningless."
(p. 7)  

5c.  For example, social networking applications such as Facebook allow
us to stay connected with friends but they also let us leave many
electronic traces that could be exploited by people who can make use
of these traces to harm us or to use our personal information for
their own benefits. The very last section of Chapter 1 in Blown to
Bits has many examples. 

(1 pt) This question concerns the course syllabus and organization, details of which can be found at the course web page .
1. Can you turn in an assignment after its due date? What grade would you get in that case?
2. Write the dates for the 2 written exams and the 2 lab exams.
[bookmark: _GoBack]
6a. You are not allowed to turn in assignments late. They would get a
grade of 0. However, at the end of each semester we drop 1 Programming
Assignment, 1 Problem Set, and 2 labs without any penalty. This means
if you could not hand in an assignment on time and got a 0, that may be your
dropped assignment. 

6b. Exam 1: October 7
    Exam 2: November 16
    Lab exam 1: October 22  
    Lab exam 2: December 10

