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EXAMINATION  IN  COURSE
  TMM4230   Technology for Integrated Operations and Semantic Web
Technical contact during the exam:  Ole Ivar Sivertsen (97472129), Hans Olav Norheim (95912016) and Jon Atle Gulla (91347759).
Phone:  73 59 25 41
Date
:   2nd of June 2009
Time
:   0900 - 1300
Weighting
:   7,5
Aids allowed              :
D:  No written or handwritten examination support materials are permitted. 



 Certain, specified calculator are permitted.

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
:   20
Number of appendix
:  - 

To be subjected to censorship by  23rd of June  2009.

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. 
Tasks 1.3, 2.3, 2.8, 3.4, 3.6, 7.3, 8.1, 8.3, 8.4 and 8.5 have weight 2, all other tasks have weight 1.

Part 1 – Microsoft .NET and C#
Task 1.1

What is the responsibility of the JIT (Just-in-time) Compiler?

a) Compile source code (for instance C#) to assemblies when invoked by Visual Studio.

b) Prepare the source code (for instance C#) for compilation just before the regular compiler (i.e csc.exe for C#) compiles it.

c) Compile MSIL code in assemblies to machine code when the code is executed.
d) Directly compile source code (for instance C#) to machine code in advance to speed up program execution.
Task 1.2

In .NET, types can be either value types or reference types. Below we list a few types. Indicate if each of them is a value type or a reference type on your answer sheet by copying the list to your sheet and writing “Value” or “Reference” beside each type.

· Class

· Struct

· int (Int32)

· String

· bool  (Boolean)

· Interface

Task 1.3

Your task is to write some nice XML code documentation comments (API Documentation), analogue to JavaDoc, for the method below. Be sure to include both a summary for the method and an explanation of the input parameter and nothing more. The exact wording of the documentation contents does not matter.

Write the XML code documentation on your answer sheet. You do not need to include the method itself, just the lines you insert above it.

	public void PrintToConsole(string text)

{

    Console.WriteLine(text);

}


Task 1.4
What core services are provided by the CLR (Common Language Runtime), as presented in the syllabus? Select all that applies.
a) Memory management and garbage collection

b) C# and VB language compilation

c) WSDL generation for XML web services on port 80

d) Exception handling

e) Disk cleanup handler

f) Thread management

g) CPU manager

h) C# runtime optimizer

Task 1.5

What will the following code print (if inserted into the main method of a program)? ----    

Note: Even though a similar task was given last year, this one has been changed.

	string s1 = “hel”;
string s2 = “lo”;
string s3 = “hellothere”; 
string s4 = s1 + s2;
string s5 = s3.Substring(0, 5); // Returns 5 first chars, no 






// trickery here.
System.Console.WriteLine(s4 == s5);


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
Task 1.6

What is the correct command line to compile the C# source code file HelloWorld.cs into an executable console program with name HelloWorld.exe, referencing the assembly Calculator.dll?

a) csc HelloWorld.cs Calculator.dll

b) csc Helloworld.cs /doc:Calculator.dll

c) csc HelloWorld.cs /target:Calculator.dll

d) ildasm HelloWorld.cs /reference:Calculator.dll

e) jit Helloworld.cs /doc:Calculator.dll

f) None of the above
Task 1.7

What is the name of the language the following source code is given in? Write the answer on your answer sheet. A long explanation receives zero points.
	.method private hidebysig static void  Main(string[] args) cil managed

{

  .entrypoint

  // Code size       13 (0xd)

  .maxstack  8

  IL_0000:  nop

  IL_0001:  ldstr      "Hello World!"

  IL_0006:  call       void [mscorlib]System.Console::WriteLine(string)

  IL_000b:  nop

  IL_000c:  ret

} // end of method HelloWorld::Main


Task 1.8

What best describes the Common Language Specification (CLS)?

a) A set of features guaranteed to be in most .NET languages to allow interoperability.

b) The specification of a new, common programming language for .NET, like C# and Visual Basic.

c) The set of features common to the C# and Java programming languages

d) A short version of the C# language specification, including only the most common and popular features.

Task 1.9
Which alternative best describes the CLR (Common Language Runtime)? 

a) Set of compiler switches for the C# compiler (csc.exe) that turns on runtime optimizations

b) The core runtime engine in the .NET Framework for executing applications

c) Term encompassing the different .NET compilers (C#, VB.NET, J#, C++)

d) Central component in WCF, enabling different languages to listen on port 80 (HTTP)

e) None of the above

Task 1.10

What best describes the point in using namespaces in your applications?

a) Set of compiler switches for the C# compiler (csc.exe) that turns on runtime optimizations

b) They group the code into manageable chunks that are easy to compile, deploy and run.

c) Having all your code in one big chunk without namespaces would overflow the compiler.

d) They are required when creating a class library that is to be used by others.

e) They are required – your program won’t compile without everything being inside a namespace.

f) They are required when your program consists of multiple source (*.cs) files.

g) They prevent naming conflicts between your types and classes and system or other developer’s types and classes.
Task 1.11

Below on the left is a list of access modifiers that can be applied to classes, methods and so on in .NET. On the right is a list of explanations for the same modifiers. Your task is to match them up correctly. Answer by writing a letter and a number together on your answer sheet, for instance,
A2, B1, C3 and so on.
	A. public

B. protected

C. private

D. sealed

E. internal

F. protected internal
	1. Only members of exactly this class

2. Can’t use a as a base class

3. Protected in assembly

4. Only members of class and subclasses may access

5. Public access only within assembly

6. Everyone may call or access


Part 2 – Windows Communication Foundation
Task 2.1
Which of the alternatives below best describe what Windows Communication Foundation is?

a) A programming framework for .NET used to build applications that inter-communicate.

b) A set of amongst others, classes, assemblies and tools that enables design, implementation and runtime for communication on the .NET framework.

c) An extension to the JIT compiler that enables it to compile web services.

d) Microsoft’s primary implementation of the HTTP protocol

e) None of the above

f) a) and b) above

g) a), b) and d) above

h) a), b), c) and d) above

Task 2.2

You have implemented a new web service in WCF that enables people on the local intranet to fetch photos from a photo gallery. You’re using HTTP as the transport for the web service. Later, you discover that the photo transfers are going slowly and you want to alter the web service to use binary TCP as transport. The web service currently returns a byte array (byte[]) with the image data to the client.

What do you need to do on the server to enable this? You want to change as little as you can.

a) Alter the web service contract to include the TCPFormatter option.

b) Modify the web service implementation to format the outgoing picture as binary data.

c) Change the binding of the service to a binary binding, for instance NetTcpBinding.

d) a) and b) above

e) a) and c) above

f) a), b) and c) above
Task 2.3

You are implementing a web service – GreetingService – which implements the IGreetingService interface and greets people with their name when it is called. The interface exposes a single operation – GetGreeting, which takes a Person object as its only input and returns a string.  The Person class has two string properties – FirstName and LastName.

Below, the implementation of the service is shown. Your task is to write down the definition of the IGreetingService interface and the Person class on your answer sheet.

· Remember to add WCF attributes to the service and data contract.

· The FirstName and LastName properties should be implemented as C# 3.5 Properties as we did in WCF Lab 1, ie:
public string SomeProperty { get; set; }
· IGreetingService and Person should be public

· Person should not have any explicit constructor.

	namespace Greetings
{

public class GreetingService : IGreetingService

{


public string GetGreeting(Person person)


{



return “Hi, “ + person.FirstName + “ “ + 





person.LastName + “, nice to see you!”;


}

}
}


Task 2.4
What best describes SOA (Service Oriented Architecture)?

a) SOA is guidelines for creating and using service-oriented applications.

b) SOA is a product from Microsoft, like WCF.

c) SOA is the architecture of the product Microsoft Service Oriented.

d) SOA is a IBM product and a direct competitor to WCF.

e) SOA is a collection of tools and utilities for creating service-oriented applications.

f) None of the above
Task 2.5

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

a) What address the endpoint is bound to

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

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

d) What operations and data types the endpoint exposes 

e) What network card on the server the endpoint is bound to, if there are multiple (such as LAN and WLAN cards)
Task 2.6

	...
<system.serviceModel>

  <services>

    <service name="OrdbokService.OrdbokService">

      <endpoint address="" binding="wsHttpBinding" 




contract="OrdbokService.IOrdbokService">

        <identity>

          <dns value="localhost" />

        </identity>

      </endpoint>

      <endpoint address="mex" binding="mexHttpBinding" 




contract="IMetadataExchange" />

      <host>

        <baseAddresses>

          <add baseAddress="http://localhost:8731/Design_ 



Time_Addresses/OrdbokService/Service1/" />

        </baseAddresses>

      </host>

    </service>

  </services>

</system.serviceModel>
...


The text snippet above is most likely taken from:

a) A WSDL file saved on disk

b) A WSDL generated by a running web service

c) A WCF configuration file

d) A SOAP Message being transmitted between server and client.

e) An XSD Schema

f) Both a) and b) above

g) None of the above

Task 2.7
You are developing a client for the buss oracle in Trondheim using Windows Forms .NET and C#.  You want the client application to consume (use) the BussService web service on the internet which exposes the buss oracle’s functionality. The interface for the web service has a single method with the following signature:

string AskQuestion(string question)
When the user clicks the “Spør” (btnAsk) button, you want the application to invoke (call) the AskQuestion method the web service, sending in the question text from the small text box  (txtQuestion) and putting the answer in the large one (txtAnswer).
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Below is the code for the click event of btnAsk, but some crucial parts have been removed. Complete it by filling in the blanks according to the comments. Write line number and what code you would insert in the blank on your answer sheet.

[image: image3.png]~m

rivate void btnAsk Click(object sender, EventArgs e)

BussServiceClient client =
string question =[] //Get question text fram txtOuestion
string answer = [ ]//call web service to get answer

= answer: //Put the answer in txtAnswer




Note: The width/length of the blanks are not representative for the length of the code you may insert.

Task 2.8 – True/False

What is true about Windows Communication Foundation and Service Oriented Architecture? (select all that applies)
a) The “Services are autonomous” tenet means that services and consumers are dependently versioned, deployed, operated and secured

b) A service can have multiple endpoints

c) The service proxy class is usually located on the server side of the client-server relationship

d) In SOA, it is harder to reuse existing services than in other architectures

e) A WCF service must have a host process to run in

f) A WCF service must expose at least one endpoint to be accessible

g) The NetTcpBinding does not use SOAP for message transfer

h) It is not possible to use BasicHttpBinding with transport security (encryption)

i) An operation tagged with the [OperationBehavior(TransactionScopeRequired=true)] attribute will run in a transaction even if the calling client does not run inside a transaction.

j) WCF is designed primary for WCF to WCF communication, so it is hard to use WCF to communicate with Java applications.
Part 3 – Windows Workflow Foundation

Task 3.1

Windows Workflow foundation (WF) supports two main types of workflows. Which one of them is shown on the figure below? If the figure does not show a WF workflow at all, state this in your answer. Write the answer on you answer sheet. A long explanation receives zero points.
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Task 3.2

In state machine workflows, can states be nested? I.e. can a state contain other states?

a) Yes

b) No

c) Only if the workflow is not defined to be long-lived

d) Only if the workflow is defined using XML

Task 3.3

What does the TransactionScope activity do? 
a) There is no such activity.

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) Switches off transaction support for the workflow when executed.

d) It allows combining the work done by one or more other activities into an atomic transaction.
e) Changes the state of the workflow's state machine. A transition might or might not change the workflow's state.
f) Defines one or more activities that should be executed by default whenever a particular state is entered.
g) None of the above.

Task 3.4 – True/False

What is true about Windows Workflow Foundation? (select all that applies)

a) WF supports workflows defined in CSV (comma separated values) files out of the box

b) Workflow definitions can be changed on-the-fly (while the system is running) to meet changing business demands/rules

c) Workflows are executed by the WF runtime engine

d) It is not possible to use other activities than those that comes with WF out of the box

e) WF supports workflows defined in XAML files out of the box

f) The WF runtime engine needs a host process to run

g) It is always a good choice to use WF for workflow implementation

h) There is no difference between terminating and completing a workflow

i) Workflows can be hosted in both console applications and windows forms applications

j) Persistence and transaction support are examples of runtime services

k) The HandleExternalEvent activity waits for a direct call from a method that’s outside the workflow and outside this application.

Task 3.5

In the workflow below, what best describe what the arrows mean?
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a) The workflow will change its current state to the state an arrow points at if the event at the arrow’s base occurs when it is in the state at the arrow’s base.

b) Inheritance - the same as in a UML class diagram. Different states inherit from each other.

c) They show dependencies between states – which states are needed by another state.

d) They show how data flows through a running workflow.

e) None of the above

Task 3.6

You are given the task of implementing a state machine workflow to track orders, using Windows Workflow Foundation.

· Orders can be in one of four states: Initializing, Open, Processed and Completed.

· An order starts in the Initializing state and ends in the Completed state.

· The following events may occur:

· The OrderCreated event brings the order from Initializing to Open
· The OrderProcessed event applies to Open orders and brings it to Processed.

· The OrderUpdated event sends an order from Processed to Open
· The OrderShipped event brings a processed order to Completed

Draw a sketch of your workflow on your answer sheet in the same style as the figure in task 3.5. Be sure to include sensible names for the different states. Also include state transitions and what events trigger them. Also indicate which states are the initial and completed states.

Part 4 – Real Time Communication
Task 4.1

A SIP (Session Initiation Protocol) message has three parts as described in the curriculum. Write down the names of the three parts on your answer sheet in the correct order. A long explanation receives zero points.
Task 4.2

What functions/services does SIP (Session Initiation Protocol) NOT provide? Select all alternatives that apply.
a) User Interface (displaying call progress to the user)

b) Data Transfer (transferring the voice and video data over the network)

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

d) Voice and video compression (for better utilization of the network)

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

f) Command line interface (provides command line tools for conversation setup)
Task 4.3

What is the most common responsibility of audio and video codecs?

a) Convert the audio or video data into a form that is transmittable over the network.

b) Compress and decompress the audio or video data to make it smaller for storage or network transfer.

c) Codecs are only used to compress the audio and video data. Descramblers uncompress it.

d) A codec is the SIP (Session Initiation Protocol) endpoint on the machine, taking care of sending and receiving SIP messages.

e) None of the above.

Task 4.4

The curriculum lists several challenges with transferring real-time audio and video communication over packet switched networks. Name four of them. A long explanation receives zero points.
Part 5 -  Introduction to the Semantic Web

Task 5.1

What is the role of ontologies in the Semantic Web?

a) Ontologies define the meaning of terms and service items on the web 

b) Ontologies are markup languages for structuring documents and services

c) Ontologies define the layout of XML web pages

d) Ontologies reason about the content of web documents and services

Task 5.2

What is the difference between an ontology and a conceptualization?

a) Ontologies are application-dependent

b) Ontologies are language-dependent

c) Ontologies are personalized conceptualizations

d) Ontologies support reasoning 
Task 5.3

Interoperability is central to the Semantic Web.  What level of interoperability is supported by XML?

a) None

b) Syntactic interoperability

c) Structural interoperability

d) Semantic interoperability

e) All

Task 5.4

Jasper & Uschold  (“A Framework for Understanding and Classifying Ontology Applications”)  presents a framework for ontology classification. What are the four ontology scenarios in the ‘common access to information’ category?
a) Agent communication, human-computer communication, human communication, information reasoning

b) Ontology-aware systems, ontology-driven systems, ontology as database, ontology as user interface

c) Neutral authoring, ontology as specification, human communication, ontology-based search

d) Human communication, data access via shared ontology, data access via mapped ontology, shared services

Part 6 - Ontology languages

Task 6.1

Given that the vocabularies used are strictly partitioned (also known as type separation), what is the correct language inclusion relationships among the ontology languages listed below (one is correct)?
a) OWL Lite ( OWL DL ( OWL Full 

b) RDF(S) ( OWL Lite ( OWL DL 

c) OWL Lite ( OWL DL ( RDF(S)

d) RDF(S) (  OWL DL ( OWL Full

e) XML ( OWL DL ( OWL Full
Task 6.2

What is the range of a property P in RDF?

a) The class of those resources that may appear as subjects in a triple with predicate P

b) The class of those resources that may appear as values in a triple with predicate P

c) The set of instances of P

d) The set of subproperties of P

e) The number of instances of P
Task 6.3

What is the relationship between RDF classes and OWL classes?

a) They are equivalent

b) They are disjoint subclasses of rdf:Resource

c) RDF classes are subclasses of OWL classes

d) OWL classes are subclasses of RDF classes
Task 6.4

What cannot be expressed in RDF Schema (tick one box)?

a) Subclass relationships

b) Subproperty relationships

c) Domains of properties

d) Disjointness of classes

Task 6.5
What are the two most likely OWL modeling primitives for modeling the statement “students take exams”?

a) Individual and class
b) Individual and data property
c) Individual and object property
d) Class and data property
e) Class and object property 

Task 6.6
Recall the main characteristics of OWL DL. What cannot be expressed in OWL DL?
a) Cardinalities on properties
b) Classes of classes 
c) Multiple inheritance
d) Class equivalence

Part 7 -  OWL Modeling
Task 7.1
What is the relationship between individuals and classes in OWL?

a) An individual is related to a class by means of an object property

b) An individual is related to a class by means of a data property

c) An individual is an instance of one or more classes

d) An individual is an instance of exactly one class

e) An individual is a specialization of a class

Task 7.2
What does it mean that a property is functional?

e) The property has exactly one value for each object  
a) The property has at most one value for each object 

b) Two different objects for the property cannot have the same value

c) All objects for the property must have the same value

d) All objects for the property must have the same value

Task 7.3
Below is an OWL definition of administrative staff, serialized in XML.  Write the definition in natural language.

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

<owl:intersectionOf rdf:parseType="Collection">
         
 
<owl:Class rdf:about="#staffMember"/>


<owl: Class>


         <owl:complementOf>


                 <owl: Class>



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



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




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



         </owl:unionOf>


                 </owl: Class>
                        </owl:complementOf>


</owl: Class>
        
</owl:intersectionOf>
</owl:Class> 
Task 7.4
What is not true about object properties in OWL?

a) Object properties may have inverse properties

b) Object properties may be subproperties of other object properties

c) Object properties are binary relations

d) Object properties link individuals to primitive values like integer and strings
Task 7.5

Select all 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

Task 7.6
What does it mean that OWL is based on an open world assumption?

Task 7.7
What property of an OWL DL ontology cannot be checked with reasoning?

a) Consistency

b) Subsumption

c) Equivalence

d) Performance
e) Instantiation
Part 8 -  Abstract OWL Syntax

Task 8.1

Below is an OWL definition of cat owners and old ladies, described using an abstract formal syntax.

Class(OldLady complete

Person Elderly Female

Class(OldLady partial

restriction(hasPet someValuesFrom(owl:Thing))

restriction(hasPet allValuesFrom(Cat)))

Class(CatOwner complete

Person


restriction(hasPet someValuesFrom(Cat)))

Phrase these definitions in natural language
Task 8.2

What can we infer about the relationship between old ladies and cat owners from the definitions in 8.1) (multiple answers may be correct)?

a) Some old ladies are cat owners

b) All old ladies are cat owners 

c) Old ladies and cat owners are equivalent classes

d) All cat owners are old ladies

e) some cat owners are old ladies
Task 8.3

Interpret the following statement in the Manchester abstract syntax and write a corresponding statement as a natural language sentence.

Class: WeirdStudent

     SubClassOf:

          Student AND

          (follows {TDT4215 TDT4175}) AND

          NOT (follows ONLY (Course AND

                                                isTaughtAt VALUE IDI))

Task 8.4

Translate the following definition of international students into the Manchester OWL abstract syntax: “An international student is any student who is following only the Erasmus program and/or the International Master program.”

Task 8.5

Translate the description of web intelligence courses into the Manchester OWL syntax: “Web intelligence courses are taught by Professor Gulla and have at least some good students”
Task 8.6
Given the following facts:

Individual: Barcelona

    Facts: 

        beat ManU

        beat Chelsea

Individual: ManU

    Facts:

        beat Arsenal

Individual: Arsenal

    Facts:

        beat Liverpool

        haveNationality English

Individual: Chelsea

    Facts:

        beat Liverpool

        beat Arsenal

        beat Barcelona

        haveNationality English

Query the ontology for pairs of non-English football teams, X and Y, so that X beat a team Z that in turn beat Y.  What would the system return?

a) Ø (empty set)

b) {(Barcelona, Liverpool)}

c) {(Barcelona, Liverpool), (ManU, Liverpool)}

d) {(Barcelona, Liverpool), (ManU, Liverpool), (Chelsea, Liverpool)}

e) {(ManU, Liverpool)}

f) {(Barcelona, Liverpool), (ManU, Liverpool), (Barcelona, Barcelona)}

Part 9 - OWL Modeling Primitives
Task 9.1

What does it mean that class A subsumes class B?

a) A is a subclass of B

b) All members of B are also members of A
c) There is a property from domain A to range B

d) A and B are disjoint classes

Task 9.2
How do we best characterize the object property isRelatedTo (e.g. Per is related to Kari)?

a) Transitive, symmetric and functional

b) Transitive and symmetric
c) Symmetric and functional

d) Transitive only

e) Symmetric only

f) Functional only
Task 9.3
What does it mean that class A is disjoint with B?

a) No individual can be a member of both A and B
b) All individuals of A are also members of B

c) All individuals of B are also members of A

d) A and B have the exact same individuals
Part 10 - Ontology Engineering

Task 10.1

The tf.idf score is used to extract candidate ontology elements from each document of large text collections.  What kind of OWL elements do we extract with this score?

a) Classes only

b) Individuals only

c) Properties only

d) Classes and individuals
e) Classes and properties

f) Individuals and properties
Task 10.2

What can best explain why the tf.idf score of term T1 is higher than for T2 for a particular document in a collection, even though they have the same frequencies?

a) T1 has the highest single document frequency of the two terms for the document collection as a whole

b) T1’s accumulated frequency for all documents is higher than for T2

c) T1 appears in less documents than T2 

d) T1 appears in more documents than T2
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