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All tasks are to be answered. Each answer has to be marked with the corresponding task-number and index. The answers must be clearly and nicely written. It will be emphasized that the text is clear and concise. Sketches should be made in such a scale that they are easily understood.

Language
:   English

Number of pages
:   19
Number of appendix
:   -
To be subjected to censorship by the 27th of June  2008.

Note: Unless specified, select only ONE alternative. If more than one seems plausible, select the most correct one.

Write the task number and the chosen alternative on your answer sheet. In some of the tasks, you are supposed to write an answer, not only select an alternative. This will be clearly specified in the task. Question 1.7, 1.10, 1.11, 2.5, 7.5, 7.6, 7.7, 7.9, 7.10, 8.1, 8.3 and 8.4 have weight 2, all other questions have weight 1.
Part 1 – Microsoft .NET and C#

Task 1.1

What best describe ”Microsoft .NET”/.NET Framework?

a. Platform/Windows component for development and execution of different types of applications by using different programming languages.

b.  Virtual machine for running managed code (like the Java Virtual Machine, JVM)
c. General guidelines on how to write applications for Windows

d. Framework for developing SOA (Service Oriented Architecture) applications
Task 1.2
What is an assembly in .NET?

a. Add-in to Visual Studio, extending it with new features
b. Unit containing highly optimized machine code, ready to be executed at full speed, a big competitive advantage for .NET
c. Any file with a .dll file extension
d. Classes and their source code and resources are compiled into an assembly, which is a main building block in .NET applications
Task 1.3

What is MSIL (Microsoft Intermediate Language)?

a. High-level programming language like C# and Visual Basic .NET

b. A language that is outputted from for instance the C# compiler, and is what .NET assemblies contain
c. Regular English written language used in specialized requirements specifications
d. A language Microsoft intended should be the new C++, but later abandoned and went for C# instead (thereof intermediate)
e. None of the above

Task 1.4

Does C# have Garbage Collection? If yes, what is it?
a. C# does NOT have garbage collection

b. C# HAS garbage collection, which is a function in Visual Studio for cleaning up your source code

c. C# HAS garbage collection, which is an automatic process in the CLR which frees unused (unreachable) memory during program execution.
d. C# HAS garbage collection, which is a compiler feature that removes unused code.

Task 1.5

We are implementing the class B, which should inherit from A and implement the interface IDisposable. Which of the following code snippets show the correct way of doing this in C#? 
… indicates the contents of the class.

a) public class B extends A implements IDisposable
{ ... }
b) public class B : A implements IDisposable
{ ... }

c) public class B : A, IDisposable
{ ... }

d) public class B inherits A, IDisposable
{ ... }
e) public class B : A ; IDisposable
{ ... }
f) None of the above

Task 1.6

Does C# support multiple inheritance?
a. Yes, both from classes and interfaces

b. Only from interfaces, not classes
c. No, not at all

Task 1.7

The C# code given below is run. What is the output to the console?
Write the complete output on your answer sheet.
	try

{

    Console.WriteLine("Inside try");

    throw new IOException();

}

catch (IOException e)

{

    Console.WriteLine("IOException caught");

}

catch (Exception e)

{

    Console.WriteLine("Exception caught");

}

finally

{

    Console.WriteLine("Inside finally");

}

Console.WriteLine("After try");


Task 1.8

Can .NET programs (for instance a class library) written in VB.NET be used from C# code?

a) No, this is not possible

b) Yes it is possible, but requires very “dirty tricks” and is generally not a good idea

c) Yes, but it requires you to run the VB2C# converter tool to convert the VB code to C#

d) Yes, it is enough to add a reference to the assembly written in VB.NET
Task 1.9

What is the difference between classes (class A { … }) and structs (struct B { … }) in C#?

a) There are no major differences, like in C++, where a struct is a class with everything being public

b) There are no differences at all
c) Structs are lightweight data containers, a value type passed by value, residing on the runtime stack instead of the heap

d) None of the above

Task 1.10

Static void Main in the C# code given below is run. What is the output to the console? 
Write the complete output on your answer sheet.
	static void Main()

{

    int i = 4;

    if (i == 4 || Evaluate())

    {

        Console.WriteLine("Inside if");

    }

    Console.WriteLine("After if");

}

static bool Evaluate()

{

    Console.WriteLine("Inside Evaluate()");

    return true;

}


Task 1.11

Given in the C# code below is a class with a private member variable name. We want to implement a public, read-only property with the name Name that returns the value of the name variable. 
You should write code that implements this property (inserted into the box) on your answer sheet. It does not necessarily have to be the same number of lines as shown in the box below.
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Task 1.12

What will the following code print (if inserted into the main method of a program)?
string s1 = “hello”;
string s2 = “hello”;
Console.WriteLine(s1 == s2);

a) “False”

b) “True”

c) The answer depends on the memory allocations in each run of the program

d) The code does not compile and cannot be run; nothing is printed
Part 2 – Windows Communication Foundation
Task 2.1
Which of the alternatives below best describe what a web service is?

a) Internet site with extra functionality, such as a web shop (thereby extra service)

b) Web site using HTTP and HTTPS as its primary protocols

c) Any application listening on TCP port number 80 is a web service

d) A programmable application, accessible trough standard internet protocols, designed for machine to machine interaction
Task 2.2
What best describes SOAP (Simple Object Access Protocol)?
a) Platform INDPENDENT protocol for exchanging XML messages over computer networks, usually over HTTP/HTTPS

b) Platform DEPENDENT protocol for exchanging XML messages over computer networks, usually over HTTP/HTTPS
c) Protocol for sending HTML over TCP/IP

d) Replacement for TCP when sending XML data over HTTP

e) Binary protocol for sending binary XML data over UDP
Task 2.3

Which of the alternatives below lists technologies, in the same order, corresponding to the following items:
1) represent data (structured storage), 2) message protocol, 3) data- and operation contract.

a) UDDI, XML, SOAP

b) XML, SOAP, WSDL

c) DISCO, XML, WSDL

d) None of the above

Task 2.4

The document format for WSDLs (Web Service Description Language) is

a) Plain text

b) Binary format

c) CSV (Comma separated values)

d) XML

e) None of the above

Task 2.5

You are implementing a calculator web service which exposes a single operation – Divide, which takes a DivisionInput object as its input and returns an int.  The operation contract (ICalculatorService) and data object (DivisionInput) is shown in the code below, but the lines with the empty boxes have been left out.

Fill in the missing lines by writing the line number (3, 6, 10, 13, 15) and the missing code on your answer sheet. If there are multiple solutions for each box, select the shortest ones. There can be boxes where there should not be any code.
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public interface ICalculatorService

{
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Task 2.6

What is the relation between SOA (Service Oriented Architecture) and WCF?

a) WCF and SOA is the same

b) WCF is Microsoft’s platform for, amongst others, building SOA applications

c) SOA is a specific technology, WCF is a generalized view of how distributed applications should be built

d) None of the above
Task 2.7

An endpoint in WCF is often described using ABC – Address, Binding, Contract. What best describes what the binding actually defines?

a) What operations the endpoint exposes, for instance AddNumbers(int, int) 

b) What address the endpoint is bound to

c) The operating system, web server technology, passwords, file system and performance of the server hosting the service

d) The transport, encoding, security, reliability implementation and session support

e) What network card on the server the endpoint is bound to, if there are multiple (such as LAN and WLAN cards)
Task 2.8

What does an instance of a WSDL (Web Service Description Language) define? (Select ONE)
a) It defines services as collections of endpoints/ports

b) It defines messages (in terms of data types) sent and received by the services it defines

c) It defines the bindings (transport protocol and message format) used

d) Both a) and b) above

e) Both a), b) and c) above.

Task 2.9

Decorating a service contract with the attribute 
[ServiceContract(SessionMode = SessionMode.Required)] ([ServiceContract(Session=true)] in the previous version of WCF) makes the contract require sessions. What is the primary use of sessions, as we used it in the WCF hands-on lab?

a) Enables us to connect calls to different operations from the same client in the same session to each other and keep state in between them
b) Verify that the user supplied the correct username and password and deny access to operations accordingly

c) Log server and client activity to XML for various purposes

d) Enable encrypted and reliable communication btween the server and client to secure the data being transferred
Part 3 – Windows Workflow Foundation

Task 3.1

What are the two main types of workflows that can be created in Windows Workflow Foundation? (write the two names on your answer sheet – three words should be enough). A long explanation receives zero points.

Task 3.2

Windows Workflow Foundation is… (Select ONE)
a) A Server Product from Microsoft (like Windows and SQL Server) which hosts workflows

b) An application (like Word or Excel) that loads and runs workflows written in XML

c) A framework for implementing workflows in .NET applications

d) A set of assemblies, classes and other code that enables design, implementation and runtime for workflows on the .NET platform

e) None of the above

f) c) and d) above

g) b), c) and d) above

Task 3.3

What does the EventDriven activity do when used in a state machine state? 
a) Fires a specific event whenever the state machine arrives in a particular state from another particular state
b) Defines a transition containing one or more activities that should be executed when a specific event is received while in a particular state.
c) Changes the state of the workflow's state machine. A transition might or might not change the workflow's state.
d) Defines one or more activities that should be executed by default whenever a particular state is entered.
Task 3.4

Which of the following alternatives are main components in Windows Workflow Foundation, as presented in the syllabus? Select all alternatives that apply.
a) Base Activity Library

b) Base Workflow Library

c) Web Services Execution Engine

d) Runtime Engine

e) (Visual) Designer

f) Activity Runtime Executor
Task 3.5

What is the point with implementing workflows in Windows Workflow Foundation (WF) instead of programming them “the regular way”? Select all alternatives that apply 

a) Workflows implemented in WF have better performance (runs more quickly)

b) WF provides common functionality that many workflows need

c) In WF, workflow definitions can be changed on-the-fly (while the system is running) to meet changing business demands/rules

d) Some business processes can only be modeled using WF

e) WF provides a framework for implementing workflows in a consistent manner

f) Programs written in WF consume considerably less disk space
Task 3.6

Can workflows be defined using XML?

a) Yes

b) No

Task 3.7

Is there an upper time limit on how long a workflow can run/stay active?

a) Yes;  24 hours

b) Yes, 1 year

c) Yes; 1 hour

d) No

e) No, but only if the workflow is loaded using the LongLived=TRUE flag

Part 4 – Real Time Communication

Task 4.1

What does SIP (Session Initiation Protocol) do?

a) Sets up, manages and tears down sessions (such a voice or video calls) between parties

b) Sets up, transfers/communicates the content of sessions (for instance the video images if it is a video call) and tears down sessions

c) Replaces IP (Internet Protocol) for multimedia calls/sessions (such as voice calls) since IP is not well suited for such applications

d) Compresses voice or video data to achieve better quality when doing multimedia calls over low bandwidth links
Task 4.2

What functions/services does SIP (Session Initiation Protocol) provide? Select all alternatives that apply
a) User Location (address lookup and name mapping)

b) User Capabilities (determines codecs, encryption capabilities etc. of the client devices)

c) Session Setup (sets up the session between the communicating parties)

d) Session Management (call transfer, session termination etc.)

Task 4.3

What best describes the difference between telepresence and regular video conferencing?

a) Video conferencing usually runs over IP (Internet Protocol), telepresence does not

b) Telepresence tries to replicate the brain’s preferences for interpersonal communication to a greater extent than video conferencing

c) Telepresence is video conferencing with extra good video and sound quality

d) Telepresence is a product name from Tandberg (Norwegian company) and is not directly comparable to video conferencing

e) None of the above
Task 4.4

Why is UDP (User Datagram Protocol) often preferred over TCP (Transmission Control Protocol) in real-time applications like voice and video conferencing?

a) UDP gives less jitter between packets that make it to their destination (variance in delay between packets)

b) UDP is compatible with more network equipment
c) TCP only supports text-based protocols such as SOAP and HTML and is therefore inefficient to transfer sound and pictures

d) TCP retransmits lost packages, a feature that is often not desirable in these applications

e) None of the above

Part 5. Introduction to the Semantic Web

5.1 What is the Semantic Web?

a) An alternative web to the current web, in which all documents are semantically described

b) An extension of the current web

c) The underlying semantics of web documents

d) A semantic language for describing the contents of web documents

5.2 What is the role of XML in the Semantic Web stack of languages?

a) Semantic description of web documents

b) Mapping from ontologies to web pages

c) Presentational layout of ontologies
d) Serialization of ontology models

5.3 What is not a property of ontologies?
a) Formal representation of meaning

b) Conceptualization of a domain

c) Express shared understanding of a domain

d) Database schema for domain-specific applications 

e) Explicit representation of meaning

5.4 What is an interpretation of an ontology based on Description Logic?

a) A domain and a mapping from concepts, roles and individuals to parts of this domain.

b) An ontology that satisfies all axioms in Description Logic

c) A dictionary describing all concepts, roles and individuals of the ontology

d) The set of implicit axioms and facts inferred from the ontology.

5.5 What are the three categories used by Uschold et al. (“A Framework for Understanding and Classifying Ontology Applications”) to classify ontology applications:
a)   Syntactic interoperability, structural interoperability and semantic interoperability
b)  Taxonomy, thesaurus and logical theory

c)  Intelligent search, interoperability and services

d)  Common access to information, indexing, and neutral authoring

Part 6. Ontology languages

6.1 What are the building blocks of RDF statements?

a) Subject, attribute, data type

b) Subject, object, attribute

c) Subject, object, property

d) Object, attribute, data type

e) Object, property, attribute 
6.2 What is not a resource in RDF?

a) A literal data value

b) A URI

c) A file reference

d) A URI fragment

6.3 RDFS is an extension of RDF.  What are predefined classes in RDFS?

a) rdfs:Resource, rdf:Property and rdfs:Class

b) rdf:Property, rdf:Type and rdfs:Datatype

c) rdfs:Class, rdfs:Datatype and rdfs:Restriction

d) rdfs:Class, rdfs:Literal and rdf:Description

6.4   Select the ontology language which provides maximum expressiveness:  
a) OWL Lite

b) OWL Full
c) RDFS
d) OWL DL

6.5  Recall the main characteristics of OWL Full. Which of the following statements is not true?
a) Unrestricted expressiveness
b) Flexibility of RDF
c) Full reasoning
d) Class can be treated as individual

Part 7.  OWL Modeling
7.1  Which of the constructs class, property and individual can be hierarchically decomposed in OWL?

a) Class only

b) Property only

c) Individual only

d) Class and property

e) Class and individual
7.2 What is an OWL functional property?

a) A data property that can have at most one value

b) An object property that can have at most one value
c) A data property that can have many values

d) An object property that can have many values

7.3  Select the correct statement about OWL DL class construct.
a) owl:Class is equivalent to rdfs:Class
b) owl:Class is a proper subclass of rdfs:Class
c) classes can be treated as individuals
d) rdfs:Class is a proper subclass of owl:Class
7.4  Select the correct statement about owl:Thing. 

a) A special class used to structure the Protégé tree hierarchy only

b) A superclass for all tangible individuals

c) A class that has no individuals but is a superclass of all OWL classes

d) A superclass of all OWL classes and a class for all individuals

7.5  What is difference between the OWL constructs disjointWith and complementOf? 
7.6 Given the following informal statements in OWL DL:

hasChild(JOCASTA, OEDIPUS), 


i.e. Jocasta has a child called Oedipus

hasChild(JOCASTA, POLYNEIKES),

i.e. Jocasta has a child, Polyneikes

hasChild(OEDIPUS, POLYNEIKES), 

i.e. Oedipus has a child, Polyneikes

hasChild(POLYNEIKES, THERSANDROS), 
i.e. Polyneikes has a child, Thersandros

Patricide(OEDIPUS), 



i.e. Oedipus is a patricide

¬Patricide(THESANDROS), 


i.e. Thersandros is not a patricide

Assume the following query:
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   hasChild.(Patricide        hasChild.¬Patricide))(JOCASTA), 
i.e. is there a child of Jocasta, so that the child is a patricide and itself has a child that is not a patricide? 

What will be the result of the query?
a) No answer due to incomplete information

b) One answer only: Oedipus and his child Polyneikes

c) One answer only: Polyneikes and his child Thersandros

d) One answer only: Oedipus and his child’s child Thersandros

e) Two answers: Oedipus and his child Polyneikes, Polyneikes and his child Thersandros

7.7 Analyze the fragment of the OWL ontology below and choose the most correct interpretation of class D’s definition.
  <owl:Class rdf:ID="D">

    <rdfs:subClassOf>

      <owl:Class>

        <owl:unionOf rdf:parseType="Collection">

          <owl:Class>

            <owl:complementOf>

              <owl:Class rdf:ID="B"/>

            </owl:complementOf>

          </owl:Class>

          <owl:Class rdf:about="#C"/>

        </owl:unionOf>

      </owl:Class>

    </rdfs:subClassOf>

    <rdfs:subClassOf>

      <owl:Class rdf:ID="A"/>

    </rdfs:subClassOf>

  </owl:Class>
a) A AND (C OR NOT B)

b) A OR NOT(B AND C)

c) (B OR C) AND NOT A

d) NOT B OR (C AND A)

7.8  Interpret OWL statement SubClassOf(ci unionOf(cj ck)) and choose the most correct interpretation: 
a) ci is superclass for both cj and ck
b) ci is subsumed by union of cj and ck
c) ci is superclass of union of cj and ck
d) ci is subsumed by either cj or ck
7.9  Given the following fragment of an OWL DL ontology

<owl:Class rdf:ID="ntnu_skier">

    <rdfs:subClassOf>

      <owl:Restriction>

        <owl:allValuesFrom>

          <owl:Class rdf:ID="skier"/>

        </owl:allValuesFrom>

        <owl:onProperty>

          <owl:ObjectProperty rdf:ID="hasFriend"/>

        </owl:onProperty>

      </owl:Restriction>

    </rdfs:subClassOf>

    <rdfs:subClassOf>

      <owl:Restriction>

        <owl:hasValue>

          <university rdf:ID="NTNU"/>

        </owl:hasValue>

        <owl:onProperty>

          <owl:ObjectProperty rdf:ID="studiesAt"/>

        </owl:onProperty>

      </owl:Restriction>

    </rdfs:subClassOf>

    <rdfs:subClassOf rdf:resource="#skier"/>

  </owl:Class>

Interpret the definition of NTNU_skier and write a corresponding definition as a natural language sentence.

7.10 Use the subsumption (
[image: image4]) and standard set operations (
[image: image5] , 
[image: image6], () in OWL DL to specify that the classes A and B are disjoint classes.

Part 8.  Abstract OWL Syntax

8.1 Interpret the following statement in abstract OWL syntax and write the corresponding statement in a natural language sentence. 
Class: Debtor

    SubclassOf:



Person AND



has some Loan

8.2  What is the most likely definition of the property has from Question 8.1?

a) data property from class Person to data type Loan

b) data property from data type Loan to class Person 

c) object property from class Person to class Loan

d) object property from class Loan to class Person 

8.3  Convert the definition of NTNU skier from Question 7.9 to OWL abstract syntax.

8.4 Use OWL Abstract Syntax to define a skiing resort as a rural area that offers at least one skiing opportunity and has minimum two lifts.  

Note that rural area, skiing and lifts are all defined as classes.

8.5 Given the following statements in OWL abstract syntax:

Individual: Mini_Me
Facts: 

hasFriend 
Dr_Evil 
hasFriend 
Douglas Powers
hasPet 

Mr_Bigglesworth

Individual: Frau_Farbissina
How many friends does Mini-Me have?

(a) 1

(b) 2

(c) At least 1
(d) At least 2

(e) 1 or 2

Part 9. Ontology Engineering

9.1 What are the steps in Grüninger and Fox’s ontology engineering methodology used in the TOVE project?

a) Planning and quality assurance, Knowledge acquisition, Specification, Conceptualization, Formalization, Implementation, Evaluation, Configuration management

b) Capture of motivating scenarios, Formulation of informal competency questions, Specification of terminology

c) Identify purpose, Building the ontology, Evaluation, Documentation

d) Specification of application, Preliminary design based on relevant top-level ontological categories, Ontology refinement and structuring

9.2 A system extracts concepts for each document in a text collection using the tf.idf score.  What cannot explain that term X has a higher tf.idf score for document D1 than term Y has for document D2?

a) X is found in more documents than Y

b) X is found in less documents than Y

c) X is more frequent in D1 than Y is in D2

d) The maximum term frequency in D1 is lower than in D2
9.3 Given the following information about a document collection:
The document collection consists of the following three documents:

D1:  x y z x y


(i.e. the document contains 5 words only)

D2:  q x w y w p

D3:  p y r q

The log function is given by the following table:

	x
	1
	1.5
	2
	2.5
	3
	3.5
	4

	log(x)
	0
	0.18
	0.30
	0.40
	0.48
	0.54
	0.6


Rank the terms x, y  and z for document D1 based on the tf.idf score of the terms.

a) x > y > z  


(i.e. x is most prominent term of document D1)

b) x > z > y

c) y > z > x

d) y > x > z

d) z > x > y
e) z > y > x 
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