Computational Science Ph.D. Qualifying Exam August 23 2001 Questions

Answer Question 1 and at most 5 of the 6 following questions.
1: Overview of Modern Technologies
Consider the following practical computing concepts, technologies and/or systems

a) RMI in Java
b) Portal

c) Grid
d) Servlet

e) CORBA

f) IETF
g) .net
h) Enterprise Javabeans EJB
i) SOAP
j) Globus
k) Data Parallel Programming Model

l) OpenMP

m) Compiler Dependency Analysis

n) MPI
o) Public Key Security
Explain these concepts and define any acronyms

2: Science as a Grid or Web Service
Several major new national initiatives can be thought of as developing “Science” (research and/or Education) as a web service i.e. as a “portal” (user interface) using standards to access a set of resources (libraries, colleagues, computers, instruments ..) which are designed with a common interface using some suitable middle-tier business logic. You are to choose any scientific field and describe how one can choose Java (in middle tier), XML, databases etc. to implement your science as a web service. Describe how this could make science more broadly appreciated. Discuss separately technologies and standards. You can use any client side technologies that you feel are appropriate.

3: Objects and Their Services

Describe what an electronic object is and what services are associated with them. Discuss COM CORBA XML and Java. The XML discussion should include Schema and SOAP; Java the Java Object Object and RMI etc. 

Choose two of the four following applications and describe how the concept of electronic objects could be used.

a) Education

b) The Electronic Shoebox (keeping track of photos, videos etc.)

c) Stock Market

d) An Earthquake

4: On Languages

Consider three of the six following languages. Describe and contrast them. 
1) Java on the Server Side

2) Perl (and CGI Scripts)

3) C++

4) XSLT

5) C#
6) JavaScript

5. Programming question.

In this question, you are to write a program that displays to the user eight textfields and a button on an HTML page.  This can be written either in Java or in JavaScript.  If written in Java, this will be an applet.  If written in JavaScript, this will be an HTML page with JavaScript in it.

The program is to help me grade this exam and should behave as follows: the user (i.e. me) should type in a number in the first 7 textfields, which are grades for seven questions. The program should check that grades lie between 0 and maximum allowed for question. When the button is pressed, the program should total the 6 best question scores for a final grade and present this in last textfield. It should store internally in a static variable the passing grade and indicate fate of this exam in some suitable way that you can choose. Note program only handles one exam at a time. Please include with your code a description of how the event handling is taking place, and in the case of JavaScript, how your program uses the Document Object Model.

Note that since you will be writing this program on paper, we will not deduct points for simple syntax errors, but will primarily grade your solution on the basis of your understanding of placing GUI elements, doing event handling, and in the case of JavaScript, the Document Object Model.

6: Use of XML 
Note full marks require use of Schema NOT DTD. Partial Credit available for DTD (see end).

You are a librarian and wish to convert to an XML based card catalog and keyword/metadata system. Your library has books but also a collection of 13th century art and a collection of MP3 audio files. Define the XML Schema for your library and give one (partial) example of its use. This will be an XML file consistent with your Schema.
This is a set of tags and attributes such as the following example

<artifact type=”mp3” sku=”1110.223.334”> <author>Beatles</author> <daterecorded status=”unknown” /> ...

</artifact>
Explain the structure of your representation of a library. There are various cosmic standards (RDF and Dublin Core) which could be relevant. It is not essential to use these although this is certainly allowed.  For this question 40% of credit will be for Schema (20% if give DTD not Schema), 35% for explanation and 25% for example. 

7: The Real World -- Answer two and only two of a) b) c) d) e) f) g)
a) What are Design Patterns? Describe and discuss

b) Describe XML Schema. Describe and discuss
c) Describe UDDI and WSDL Web Service Standards
d) What is Jini. Describe its properties and related (competitive) approaches

e) Describe Java Message Service JMS and MOM (Message oriented Middleware)
f) Explain Javabeans and Enterprise Javabeans

g) Describe LDAP and give examples of its use

