Software Engineering 
Books or notes are not allowed. 
Write only on these sheets. Concise and readable answers please.

Surname, name, matricola _________________________________________________

Student management  
Most universities have developed web sites to manage most procedures between students and university. 
In the following you should analyze and model the application that supports web based student – university interaction. 

Key functions to be considered are:

· First definition of curriculum (list of courses to be attended per academic year) of student, change of curriculum
· Print list of courses in curriculum of student with status for each course (to be followed, followed, passed with grade ..)
· Show exam sessions available for a course
· Subscribe to exam session for a course (course must be in curriculum)

· Define exam sessions (by administration)

· Show students enrolled in exam session for a course (by teacher)

· Show students following a course in certain academic year (by teacher)

· Define grade for an exam of a course for a student 
	Requirement ID
	Type
	Description

	F1
	
	Manage Curriculum

	F1.1
	Functional
	Define curriculum of a student

	F1.2
	F
	Add course to curriculum of student

	F1.3
	F
	Cancel course in curriculum of student

	F1.4
	F
	Print curriculum (print all courses in curriculum, with status of each exam)

	
	
	Define grade for exam for a course for a student

	
	
	Show exams and grades for a student

	F2
	F
	Manage  courses

	F2.1
	F
	Add course to catalogue

	F2.2
	F
	Search course in catalogue

	F2.3
	F
	Print / show all courses in catalogue

	F2.4
	F
	Modify course

NF: response time < 0.01sec

Reliability: < 10 fault per year



	F2.5
	F
	Remove course from catalogue

	F2.6
	
	Show students enrolled in course of certain academic year

	
	
	Enroll a student in a course of certain academic year

	
	
	Cancel enrollment of a student in a course of certain academic year

	F3
	
	Manage exam session

	F3.1
	
	Define a new exam session (for a course, in a date, in a classroom)

NF: response time < 0.1sec

Reliability: < 1 fault per year



	3.2
	
	Show all exam sessions for a term
NF: response time < 0.2sec

Reliability: < 10 fault per year



	3.3
	
	Show all exam sessions for an academic year

	3.4
	
	Subscribe a student to an exam session

	3.5
	
	Show all students subscribed to certain exam session

	
	
	ALL Functions <0.1sec

All functions, reliability <1 fault per year

Portability: windows to linux 

Portability: MySQL and Oracle 

Portability: Ansi C99


GLOSSARY
Exam session = specific place and date for exam for a course

Term = period of exam sessions in academic calendar (typically too short …)

Course = sequence of lessons about a defined topic

1 (14 points) – a.  Define the context diagram (including relevant interfaces) 
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	Actor
	Physical  interface
	Logical interface

	Student
	PC, smartphone
	Screens, menus 

	Teacher
	PC, smartphone
	

	Bank system
	Internet connection, Rj11 cable
	API

Credit(cardNumber, amount)
Debit((cardNumber, amount)

Verify(cardNumber)


STAKEHOLDErS
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Define the  model (UML class diagram) for the application 
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Define one scenario describing a student who subscribes to an exam session for a certain course
Precondition: 
Postcondition:

	Step
	Description
	Req ID

	1
	
	

	2
	
	

	3
	
	

	4
	
	

	5
	
	


2 (8 points) -Define black box tests for the following function

The function receives the grades of a student on her courses (for simplicity exactly six grades for six courses are considered)  and computes the average. Grades can be from 18 to 30, integers. The average is computed excluding the best and worse grade. 
double average( int grade1, int grade2, int grade3, int grade4, int grade5, int grade6);
ex. average(30,18,26,28,27) ( 27  (computed excluding 30 and 18, (26+27+28)/3 = 27)
      average(25,24,28,27,26) ( 26  (computed as (25+26+27)/3        
3 (6 points) – For the following function define the control flow graph, and define test cases to obtain the highest possible node coverage, edge coverage, multiple condition coverage, loop coverage. 
For the test cases, write only the input value.
1
double average (int grade1, int grade2, int grade3, int grade4, int               

                                              grade5, int grade6){
2

int grades[6]; grades[0]= grade1; grades[1]= grade2;
3           grades[2]= grade3; grades[3]= grade4; 

4           grades[4]= grade5; grades[5]= grade6;

5           double sum = 0.0; double min =33; double max = 0;
6

for (int i=0; i<6; i++){ 
7                sum = sum + grades[i];
8                if (grades[i] < min) min = grades[i];
9    

     if (grades[i] > max) max = grades[i];
10          }
11

return (sum –max - min)/4;

}
	Coverage type
	Feasibility (Y/N)
	Coverage obtained (%)
	Test cases

	Node
	
	
	

	Edge
	
	
	

	Multiple condition (line 8)
	
	
	

	Loop
	
	
	

	Path
	
	
	


4 (1 points) – Provide an example of a configuration item
5 (1 points) –  Describe the copy modify merger strategy for controlling changes
6 (1 points) – What is the difference between validation and verification
7 (1 points) – Describe shortly the inspection technique. 

