CS 441/641 Final Exam
0.) NAME:                 
2016-04-28 through 05-06. Your answers should be yours alone, after consulting with any written or online reference material.  References that substantially influence your answer should be cited.  Do NOT consult with any living sources, such as professors, fellow students, stackoverflow, or 4chan.
1.) Write code (in any language) to send lawlor.cs.uaf.edu (137.229.25.247) various HTTP requests, and collect the HTTP status codes it returns.

1.a) Show the request used and raw HTTP response headers for at least three different status codes (e.g., 200, 404)

1.b) Paste your code here.

2.a) Write code (in any language) to measure the actual performance of a network you have access to:
     Minimum latency, for small messages =       seconds
     Peak bandwidth, for large messages =      megabytes/second

Your performance measuring code:

2.b) In theory, based on a linear network timing model of:
   time to send message = latency + message size / bandwidth 

How big a message would you need to send in order to reach 50% of peak bandwidth?  

2.c) In practice, if you send messages of that size, what percent of the available bandwidth do you actually get?

3.) The CAP Theorem says we can choose any two of consistency (all nodes see the same data), availability (anyone can get any data at any time), or partition tolerance (system continues to operate if the network goes down).  We can't have all three features, so we have to choose which one to give up.  Some have contended we can in fact have all three, although not at the same time.   

You are designing the backend payment processing architecture for a third world micropayment system U$ (pronounced “you money” or localized equivalent), where customers can lend or borrow small amounts of physical money (typically under $1) either from a 'branch' consisting of a single employee with a smartphone and small wad of cash, or in 'peer to peer' style directly between each other, using the U$ app to reconcile the payments, use GPS to find peers, and check balances.

3.a) What problems with U$ will result from giving up each of these features?

Give up Consistency:

Give up Availability:

Give up Partition Tolerance: 

3.b.) Which of the CAP features would you recommend U$ give up, when, and why?

3.c.) What high-level network and server architecture would you recommend for:

A pilot project with 100 customers and 1 'branch'.

An initial version with 100,000 customers and 1000 'branches' in different towns.

A full deployment with 100m customers and 100,000 'branches' in different continents.

4.) Ten years from now, you hear about a small company based in Ireland that is building a product called the CLOVER, described in their marketing literature as “a biological quantum computer”.  The CLOVER evidently uses electron superposition to compute a chain of quantum gate operations inside protected active sites within a chain of large custom-built biological proteins assembled in a problem-specific sequence.  To measure the final values, they use ultraviolet fluorescence on a conventional gene chip.   However, the exact biologically-derived proteins they are using, the method by which the proteins are assembled into a chain, and in fact virtually any of the details of their implementation, have not been revealed.

4.a.) Does this overall approach appear physically possible?

4.b.) Assuming the technology works, what machine code style representation would you recommend to select individual gate proteins, and order these proteins into a quantum computation?
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