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EXAMINATION  IN  COURSE  
TMM4230 Technology for Integrated Operations and Semantic Web
(WITH PROPOSED SOLUTIONS IN RED)
Technical contact during the exam:  Ole Ivar Sivertsen (97472129), Jon Atle Gulla (91347759) and
Qazi Ahmad (41448391)
Phone:  73593768
Date
:   30st of May, 2012

Time
:   09:00 – 13:00
Weighting
:   7,5
Aids allowed              :
D:  No written or handwritten examination support materials are permitted. 



 Certain, specified calculator** are permitted.

**
"Certain, specified calculator" means a calculator with simple, numerical and trigonometrical functions such as +, -, sine, cosine etc. The type of calculator is to be easy for examination invigilators to recognize.

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
:   12
Number of appendix
:   0
To be subjected to censorship by  20th of June, 2012
Note: Unless specified, select only ONE alternative. If more than one seems plausible, select the most correct one. Most tasks give 1 point for a correct answer, and 0 for a wrong answer, but some give more points and can also give a negative score. This is noted in the task text.

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. 

Part 1 - C# and .NET
Task 1.1
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.

a) Class = Reference
b) Struct = Value
c) int (Int32) =Value
d) String =Reference
e) bool  (Boolean) =Value
f)  Interface =Reference
Task 1.2
The main method of the standard Hello World program looks like this


	static void Main(string[] args)

	        {

	            Console.WriteLine("Hello World");

	        }


 What does the static and void keywords mean, and how can you pass arguments to the " string[] args" variable? 
	Static means the method can be called without an object instance.

Void means the method does not return a value.

The arguments can be passed through command line e.g Program.exe value1 value2


Task 1.3
“ Boxing", in .NET, is the process of storing primitive data type values as: 

a)  web reference

b)  a String

c)  with in an XML tag

d)  Object = TRUE
Task 1.4
What is the language Silverlight uses for structuring its user interface content?
a)  C#

b)  XAML=TRUE
c)  XML

d)  RDF

e)  SOAP
Task 1.5
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.=TRUE
d)  C# HAS garbage collection, which is a compiler feature that removes unused code

Task 1.6
What is the purpose of the Common Language Infrastructure (CLI) and the Common Language Runtime (CLR) in .NET development?
	CLI is an open specification which defines an environment that allows multiple high-level languages to be used on different computer platforms without being rewritten for specific architectures.

CLR is the virtual machine part of the .NET platform and is responsible for the management and execution of .NET programs.


Task 1.7
Consider there is an interface called “Head” and another interface called “Body”. You are creating a class called “Human” that implements both of these interfaces and it also extends a class called “Animal”. How would you define the class “Human”? 

	Class Human:Animal,Head,Body


Part 2 – .Net and Semantic Web
Task 2.1
Semantics-Framework provides an API library in its package called RDF API. Three of its classes are DataSource, GraphDataSource and InferenceDataSource. Explain the difference between these three classes.
	DataSource is the abstract base class.

GraphDataSource contains all the fact statements and does not support inference rules.

InferenceDataSource supports inference rules and inferences can automatically be updated.


.

Task 2.2
Write any 4 classes of RDF API from Intellidimension’s Semantic Web Platform (excluding the ones mentioned in above question)? 
	RdfValue

RdfUri

RdfReader

RdfFormatter


Part 3 – Web Services, WCF and SOA
Task 3.1
What is the Windows Communcation Foundation? 

a)  It is a part of the .Net framework that is used for creating Graphical User Interfaces 

b)  It is the network part of the .NET framework

c)  It is a unified platform for distributed computing using .NET = TRUE
d)  It is a class library for Instant Messaging for .NET

e)  It is the system used by Microsoft to communicate on the Internet
Task 3.2
What is wrong with the following web method if you are going to write a C# Web Service?

	[WebMethod]

	        private int add(int a, int b)

	        {

	            return a+b;

	        }


a)  All Web methods need a return of type String

b)  All Web methods need String inputs

c)  Web methods need to be public, but this one is private =TRUE
d)  The [WebMethod] attribute is wrong, it should read [WebService]

e)  a and b are correct
f)  a and c are correct

Task 3.3
The text below is taken from a WCF configuration file. What happens if you change the binding to basicHttpBinding? 
	

	<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>


	BasicHttpBinding sends data in pain text while WsHttpBinding sends it in encrypted and secure manner.

BasicHttpBinding is compatible with clients that do not have a .net 3.0 installed e.g windows 2000 but WsHttpBinding cannot be consumed by clients older than .Net 3.0 framework.


Task 3.4
Select the best option for relating an XML-scheme with an XML file?

a) Look 

b) Data type

c) Dictionary=TRUE
d) File type

e) Mime type
f) None of these
Task 3.5
What is SOAP? Write a simple skeleton SOAP message showing its structure.

	It is an XML based protocol for exchanging structured information in the implementation of Web Services across networks. This brings interoperability between computer machines which may use different representations for datatypes.

· <?xml version=“1.0”> 

<soap:Envelope xmlns:soap="http://www.w3.org/2001/12/soap-envelope" soap:encodingStyle="http://www.w3.org/2001/12/soap-encoding">

<soap:Header>

…

..

</soap:Header>

<soap:Body>

…


<soap:fault>


…


</soap:fault>

</soap:body>

</soap:Envelop> 


Task 3.6
You are employed in an Enterprise as a Software Architect. You created an SOA based application to perform some necessary work. You are asked by different internationally located branches of the same enterprise to share the functionality and structure of this SOA based application so that it can be used. How would you do it using the SOA standards?
	I will publish a WSDL document about my SOA based application to an Internal Service Registry from where it can be contacted and downloaded through UDDI by other branch locations.  


Task 3.7
 One important factor about WCF was to separate business logic (the core of the program) from the network connectivity code so that software developers can purely concentrate on the business logic and leave the connectivity issues to the administrator. How was that achieved in WCF?
	It was achieved by allowing the connectivity code to be written in WCF configuration files.


Task 3.8

Given the code
	[ServiceContract]

	Public interface IKnowledgeBase

	{

	
[OperationContract]

	
bool DrawGeometry(CustomType info);

	} 

	Public class CustomType

	{

	
[DataMember]

	
string coordinates {get;set;}

	
[DataMember]

	
string Shape {get;set;}

	}

	

	Public class KBImplement : IKnowledgeBase

	{

	
//some code here

	}


This code has a basic problem. Can you identify what that is?

	The attribute [DataContract] is missing for the class CustomType.


Task 3.9

If a WCF developer has to host the web service manually in a custom application and does not choose to use IIS or WAS, there is a class in System.ServiceModel which can be used. Write the name and a couple of lines of code for how to use it. Correct explanation is also acceptable in place of code.

	The name of the class is ServiceHost.

Uri baseAddress=new Uri(“net.tcp://localhost:9000”);

ServiceHost serviceHost=new ServiceHost(typeof(CalculatorService),baseAddress);

serviceHost.open();


Part 4 - Windows Workflow Foundation
Task 4.1
A workflow can execute by its own, it does not need a hosting application.
a) True

b) False =TRUE
Task 4.2
Windows workflow Runtime Engine has some extensions. Persistence is one of them. This service ensures that

a) Workflow keeps running in the background in a separate thread

b) Workflow state can be saved/retrieved to/from a database =TRUE
c) Workflow errors can be caught, hence used for exception handling.

d) Workflow terminates in a required procedure.

f) None of these? 

Task 4.3
You need to pass some arguments to your workflow. Can you write a small piece of code to do that? 
	Var wf=new workflow();

IDictionary<string,object> input=new Dictionary<string,object>();

Input[“argument”]=value;

WorkflowInvoker.Invoke(wf,input);


Task 4.4

You are working with a workflow and you need to write some expressions for some activities. The expression has to be written in
a) C# language

b) VB.net language = TRUE
c) VC++ language

d) Depends on the type of project

f) None of these?

Task 4.5
State Machine workflow depend on
a) Sequence of a workflow

b) type of activity to be followed

c) Events to be triggered = TRUE
d) Persistent data 

e) None of these

Part 5 - Real Time Communication
Task 5.1
Real Time Communication is...
a) Asynchronous, same place
b) Asynchronous, different place
c) Synchronous, same place
d) Synchronous, different place = TRUE



Task 5.2
Briefly explain the main differences between Telepresence and Videoconfrencing.
	Videoconferencing is the traditional technology for audio/video chat on flat screens.

Telepresence is an advanced technology which gives the feeling of a person being at the spot while geographically located far. The different features of TP are Eye Contact (camera at the eye level of participents),3D life-size sense of presence,fluid motion, 3D sound. 


Part 6 - Introduction to the Semantic Web

Task 6.1

Which form of terminology models is not suitable for representing associations between concepts?


a) RDF ontology


b) Taxonomy = TRUE

c) Thesaurus


d) Description Logic


e) OWL ontology

Task 6.2

What form of interoperability is supported by XML?


a) None


b) Syntactic interoperability = TRUE

c) Logical interoperability


d) Structural interoperability


e) Semantic interoperability

Task 6.3

What is normally not represented by URIs in RDF triples?


a) Subjects


b) Predicates


c) Resource objects


d) Literals = TRUE

e) Attributes

Task 6.4

Which of these statements are correct?


a) RDFS provides a formal semantics for XML


b) RDFS is a serialization of OWL


c) OWL ontologies may include RDFS statements = TRUE

d) RDFS specifies the instances of OWL ontologies

Task 6.5

What is not true about ontologies?


a) Ontologies are explicit specifications of conceptualizations


b) Ontologies describe domain terminologies


c) Ontologies include taxonomic relations


d) Ontologies  are algorithmic specifications of domain phenomena = TRUE
Part 7  RDF Modeling

Task 7.1

What does the following Turtle RDFS specification mean?

@prefix a: <http://someurilocation> .

@prefix b: <http://someotherurilocation> .

a:uri rdf:type c:Painting; c:ownedBy b:uri; c:title “Scream”, “Skrik”  . 

b:uri c:name “McDuck” .

	The painting “Scream” (“Skrik”) is owned by McDuck.




Task 7.2

How would you use the Turtle syntax to specify in RDFS that stainless steel contains 11% chromium (tip: blank nodes)?

	@prefix ex: <http://someurilocation> .

ex:StainlessSteel   ex:hasMass   _:id .

_:id                       ex:Mass         ex:Chromium ; ex:amount “11%” .




Task 7.3 

What is not a predefined class name in RDFS?


a) Class


b) Type = TRUE

c) Resource


d) Literal


e) Datatype

Task 7.4

When do you normally use blank nodes in RDFS?


a) Specifying resources that have unknown URIs


b) Specifying taxonomies of properties


c) Specifying resources hidden to SPARQL queries


d) Specifying many-valued relationships = TRUE
Part 8  OWL Modeling

Task 8.1

What is not correct about owl:Thing?


a) Every individual of the ontology is an instance of owl:Thing


b) Every class of the ontology is a subclass of owl:Thing


c) Every property of the ontology is a subproperty of owl:Thing = TRUE

d) Every ontology must include owl:Thing

Task 8.2

What are the three basic modeling primitives in OWL?


a) Individuals, properties and classes = TRUE

b) Classes, relationships and attributes


c) Classes, instances and concepts


d) Subjects, objects and predicates


e) Resources, literals and URIs

Task 8.3

How would you model a hasBiologicalFather property in OWL


a) Symmetric object property


b) Transitive object property 


c) Functional object property = TRUE

d) Symmetric data property


e) Transitive data property

Part 9  Semantics and Reasoning

Task 9.1

How do in Description Logic define a car owner that has no electrical cars?


a) Carowner ( (Elcar


b) Carowner ( (hasCar.(Elcar


c) Carowner ( (hasCar.(Elcar


d) Carowner ( (Elcar


e) Carowner ( (hasCar.(Elcar = TRUE
Task 9.2

An interpretation in Description Logic is defined by means of a domain D and an interpretation function I.  How are concepts interpreted?


a) Concepts are mapped onto subsets of D = TRUE

b) Concepts are mapped onto elements of D


c) Concepts are mapped onto binary relations over D


d) Concepts are mapped onto triples of elements of D

Task 9.3

What is a model of an ontology?


a) An interpretation with a non-empty interpretation domain


b) An interpretation that assigns unique domain elements to all individuals of the ontology


c) An interpretation that satisfies all axioms in the ontology = TRUE

d) An interpretation that associate concepts to all individuals

Part 10 Query Languages

Assume the following  RDFS database:

@prefix ab: < http://someurispecification>

ab:i001 ab:skier “Cologna” ;

             ab:victories 1 .

ab:i002 ab:skier “Northug” ;

             ab:address ab:l001 ;

             ab:address ab:l003 ;

             ab:victories 2 .

ab:i003 ab:skier “Hellner” ;

             ab:victories 2 ;

             ab:address ab:l002 .

ab:l001 ab:name “Trondheim” ; ab:population 160000 .
ab:l002 ab:name “Gällivare” ; ab:population 8400 .
ab:l003 ab:name “Mosvik” .
Task 10.1

What is the result of the following SPARQL query:

PREFIX ab: < http://someurispecification>

SELECT ?a 

WHERE {?c ab:skier ?a . 

                 ?c ab:victories ?v .

                 FILTER (?v>1)

                  }

	a

“Northung”

“Hellner”




Task 10.2

What is the result of the following SPARQL query:

PREFIX ab: < http://someurispecification>

SELECT ?s ?t ?p

WHERE {?c ab:skier ?s . ?c ab:address ?t . ?t ab:population ?p }

	s                   t                        p

“Northug”  “Trondheim”   160000

“Hellner”   “Gällivare»      8400



Task 10.3

Write a SPARQL query that lists all the skiers together with their respective addresses, if any.

	PREFIX ab: < http://someurispecification>

SELECT ?skier ?addr

WHERE {?s ab:skier ?skier . 

                 OPTIONAL {?s ab:address ?a . ?a ab:name ?addr }

                }




Task 10.4

Write a SPARQL query that checks if Northug has more than one victory

	PREFIX ab: < http://someurispecification>

ASK {?s ab:skier “Northug” . 
           ?s ab:victory ?v
           FILTER (?v > 1) 
           }




Task 10.5

Write a SPARQL query that lists towns where skiers live

	PREFIX ab: < http://someurispecification>

SELECT ?town 
WHERE {?a ab:name ?town . 
                ?b ab:address ?a .

                ?b ab:skier ?c 
                }




Part 11  Ontology Engineering and Quality

Task 11.1

What does it mean that an ontology is unsatisfiable?


a)  The ontology is not shared by all stakeholders


b)  There are no individuals in the ontology


c)  There is at least one individual that is an instance of more than one class


d)  There are indefinitely many models of the ontology


e)  There is no possible world in which all statements of the ontology hold = TRUE
Task 11.2

What is not true about coherent ontologies?


a) An incoherent ontology  is always inconsistent = TRUE

b) A consistent ontology can be incoherent 


c) An inconsistent ontology is always incoherent 


d) A coherent ontology does not contain inconsistent classes 

Task 11.3

Why is the statement Happy ( (hasChild.Happy  an unfortunate (and wrong) specification of the fact that happy people are parents that have happy children?


a) It implies that any person with no children is happy = TRUE

b) It implies that only one of the children needs to be happy


c) It does not require that the happy person is in fact the parent of the child


d) It says that happy children are children of happy parents

Task 11.4

What is not a typical mistake in ontology modeling?


a) The direction of roles (properties) is wrongly modeled


b) Top-most class in ontology is not included = TRUE

c) Part-of relations are modeled as subclasses


d) Domains and ranges of properties are too specific


e) Class disjointness not properly modeled

Task 11.5

hich ontology is most likely to change?


a) Upper-level ontology


b) Task ontology


c) Domain ontology


d) Application ontology = TRUE
_________________________________________________________________________________
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