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1 General Questions :]

1l.a Software test 12
Name the different phases of the software test process, discussed in the lecture.

Unit testing

Module testing
(Sub-system testing)
System testing

Acceptance testing

/1
1.b BNF
Explain shortly, the reason for using the Backus-Naur-Form.
The BNF is a formal way to describe a language.
13
1.c umML
Name eight different UML 2.0 diagrams and classify them in Table 1.
Structural UML diagrams Behavioral UML diagrams
Class diagram Sequence diagram
Object diagram Communication / Collaboration diagram
Component diagram State diagram
Deployment diagram Activity diagram
Composite structure diagram Timing diagram
Package diagram Interaction (overview) diagram
Profile diagram Use Case diagram

Table 1: UML diagrams overview
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1.d Hunger Life Cycle Model 12
What is the difference between the Sortie Mission and the Life Mission?

Sortie mission:

Scenario that describe how the system will be used during operational phase,
capturing the reasons the system has for existing

Life mission:

Address the non-operational life cycle aspects of the system, resulting in scenarios
for each life-cycle phase and some that cross life-cycle phases

12

1l.e V-model

Name the four sub models of the V-Model ‘97.

PM — Project Management

QA — Quality Assurance

CM — Configuration Management
SD - System Development
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Multiple choice

You get plus 0.5 points for a right answer and minus 0.5 points for a wrong answer.
In total you cannot get a negative number of points for each subtask. More than one
answer could be true.

1.f Real time systems

Select the correct answers:

/1.5

true false

] ol Hard real-time systems need faster hardware than soft real-
time systems.

ol | The response time of a computing process in a real-time
system is the sum of waiting-, input-, processing- and
output-time.

| ol In the context of a real-time operating system, the “first come

first served” - strategy minimizes the average response time
when tasks arrive at the same time.

1.9 Watchdog timer

Which statements could be made for software watchdog timer and hardware
watchdog timer?

/1.5

true false

O V1 It is not possible to implement both, hardware and
software timer in one system.

7 O Timer in software runs much slower than the processor
clock.

7 O Time resolution of the hardware timer has in best case the

same resolution as the system clock.
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2 Quality function deployment

2.a House of Quality
What is the primary function of the House of Quality tool?

2

The House of Quality tool provides a fast way to pull together the customer
requirements and product features. It systematically flows down the requirements to
lower levels of design, parts, manufacturing and production.

2.b House of Quality /2

Draw the shape of a House of Quality with all its components.

\‘
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2.C House of Quality /2

Name all elements in the House of Quality and point out the location in the figure you
drew in 2.b.

. Customer Requirements / What?

. Weighting of Customer Requirements
. Prioritization

. Technical Benchmarking

. Dependencies

. Comparison with competitor

. Quality Features / How

0 N o o b~ W N PP

. Mutual Influence of Quality Features

/1

2.d House of Quality
Which gradations are commonly used in the relationship entries?

- Influence of Quality Features: Gradations are strong positive, positive,
negative, and strong negative or neutral.
Or Gradations are positive and negative or neutral.

- Dependencies: 0-3 where 0 means no dependency and 3 means a strong
dependency.
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[

3 Petri nets

3.a Petri net characteristics /4

Which of the following characteristics (a-d) of petri nets are mutually exclusive? Give
a short explanation for each.

a) Alive and reversible

b) Alive and dead marking
c) Reversible and not alive
d) Reversible and not safe

a) Mutually exclusive? Yes [ No M
Explanation:

It is possible that a reversible petri net is not alive, if any transition is dead at any
point. But reversibility indicated that the initial marking can be reached from any other
marking and this means that transitions which are live at the beginning are live the
whole time.

b) Mutually exclusive? YesM — No O
Explanation:

If there exist a dead marking, than there are all transitions dead at this point. But the
condition for a live petri net is that all transitions are live.

c) Mutually exclusive? Yes [ No M
Explanation:

As in a) explained it is possible to have a petri net where one transition is not alive at
the beginning and yet the net is reversible. (Not alive don’t only apply dead markings,
but also dead transitions)

d) Mutually exclusive? Yes [ No[]
Explanation:

Not save means that the amount of tokens in a system increases, but the net can still
be reversible if tokens are destroyed.
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Figure 1: Petri net

/5

3.b Petri net characteristics

Is the petri net shown in Figure 1 safe? Draw the transition graph of the petri net and
explain your answer.

Yes.

The amount of tokens in the system doesn’t increase; the maximum amount of
tokens in one place is 2. Hence the petri net is 2-safe.

T1&T2

T1&T4
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3.C Petri net characteristics 12

Is the petri net shown in Figure 1 alive? Explain your answer.
No.

See transition graph answer 3.b. There is no deadlock, but transition T1 can only fire
once, afterwards this transition is dead. Hence the petri net is not alive, because not
all transitions are live

/5

3.d Design a petri net

Consider a circular railroad system with 4 tracks and 2 trains (represented by simple
tokens). No two trains should be on the same track at the same time. The 4w track is
connected to the 1¢track. Between two tracks there is a station located.

Model a Petri net with simple tokens, so that both trains can use the tracks and travel
conflict-free through the entire railroad system.

Point out the capacity of each place and the initial tokens to start from. Use station 1
to 4 and track 1 to 4 as labels for the specific parts of the net.

Track 1 Station 1 Track 2 Station 3
B :Q > m = :m =
O \—/ \/ \_/
1 1
T1 T2 T3 T4
Track 4 T1 Station 4 Track 3 Tl Station 3
< ﬂ: < /.\: <t m: . ﬁ:
\ij _/ \1/ \_/
T8 T7 T6 T5
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4 State charts D

12

4.a History connector

How is history connector “H” treated in a state chart diagram?
Hierarchical state.

At first entry it will enter the default state, afterwards the encircled H as the entry
point means to start in the state within that level which was exited before.

(Each level can have its own history mechanism.)

4.b Design a state chart /8

Design a state chart for a simple coffee dispensing machine. The machine has two
phases: in a first phase the money for the desired drink is collected. The money that
can be inserted is 20 cent coins. Each beverage costs 40 cents. During the collection
phase money can always be reclaimed. If at least 40 cents are stored in the machine,
the user can choose between coffee, decaffeinated coffee and tea. After the drink
was prepared the machine outputs the cup and returns to the collection phase. Pay
attention to the following malfunction of the machine which may occur at any time: an
error could occur and prevent the machine from behaving correctly. After such a
malfunction is repaired, the machine automatically returns to the collecting phase.

Coffee_machine

i)
o

Beverage

coffee —

[ - = ;Cgée ‘_] ? Collect_Money

" Select_beverage ‘ [i>=2] /i=i-2

= ———— tea e
di i Insert_Coin

| Ijrink'jrebrarr;.dr | esmeE = - = ‘ \
ol L dispense_Decaff | decaff reclaim 20cent_inserted /inc(i)

[Reclaim_Money | /i=0
| _Money | _/@

problem_soved Cup_stucked()

\
Error
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5 Scheduling

5.a Task scheduling 8

Four tasks with different priority should be executed on one processor.

The following table shows the features of these tasks.

Task Processing Priority (O is highest) | Arrival time | Deadline
Time

A 32 2| T+0ms T+ 100 ms

B 19 O|T+7ms T+ 125 ms

C 45 1|T+14ms | T+90ms

D 27 3|[T+19ms |T+110ms

Table 2: Scheduling

You are at a certain point in time T, all tasks request processor-time from this point in
time. Plot the processing of the given tasks into the following diagrams (see next
page Figure 2) under consideration of the scheduling methods named below.

Round Robin (time slice 10ms) (Task Queue)
TDMA (time slice 15ms) (Cycle A-B-C-D, A starts at T)
Priority Scheduling
Deadline Scheduling

Systems and Software Engineering
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Figure 2: Scheduling
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5.b Response time

Calculate the maximal and the average response time of every method.

/5

(RR) = Tp,. c =109 ms

(RR) Res A +TRes,B +TRes,C +TRes,D
Res Avg - 4

(91-0) +(59-7) +(123-14) + (108-19) _ 91+52+109 +89
4

(TDMA) = Tpe.c =151ms

+T, +T,
(TDMA) — RES A Res,B

Res Avi
’ 4

 (122-0) +(79-7) +(165-14) + (117-19) 122+72+151+98
4
(Priority) = Tg. , =104 ms

+T +T +T,
Res,A Res,B Res,C Res,D
Res Avg (Prlorlty) 4

~(96-0)+(26-7)+(71-14) +(123-19) 96+19+57+104
4
(Deadline) =Tg, g =116 ms

T +T +T
(Deadline) = —X¢2A___ResB

ReS Av
o 4

_ (77-0)+(123-7) +(59-14) +(104-19) 77 +116+45+85
4

RES Max

RES Max

C +TRes,D

Res,

Res Max

=69 ms

Res Max

+T

Res,C Res,D

=85,25ms

=110,75ms

=80,75ms
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6 Reliability

Figure 3 shows part of a switchgear. The shown setup allows switching from the main
power transformer T1 to the reserve power transformer T2.

Main Auxiliary
busbar busbar
K3 S2 T2 K4 1 K5
SES O, !
Supply
1 A2
——E3—
K1 S1 ™ K2
A1
Figure 3: Part of a switchgear
Component type Amount Code A[10°/h]
Busbar 2 Al, A2 1,0
Power transformer 2 T1, T2 5,0
Disconnector 5 K1-K5 3,0
Power switch 2 S1, S2 10,0
Table 3: Switchgear components and failure rates
/1
6.2 MTTF

Calculate the MTTF for a single power transformer.

A = const -> MTTF = 1/A = 200000h = 2*10°h

Systems and Software Engineering Examination ST 2013 Page 15/21



Student ID: ID-No.:

6.b Reliability block diagram /3

Draw a reliability block diagram for the whole system shown in Figure 3.

Al

K3 S2 T2 K4 | A2 K5

K1 S1 T1 K2

16

6.C Reliability and MTTF

Determine the reliability R(t) and the MTTF of the electronic switch shown in Figure 3.
The answer should compromise the intermediate steps of your calculation.

Ay =1*10°/h

Agy = Agg + Agy + Ay + Aes + Ay + As = 25%107° /h
Aay = Ay + Aoy + Any + Ay = 21%10°° /1

Re;(t) = R, (1) + R, (t) — Re, (t) * Re, (1)

— e_iElt + e_iEzt _ e_(lEl*'/lEz)t

R (t) — RAl(t) * RES(t) — e—(/1121‘*'/1A1)t + e—(ﬂez +Aat _ e—(ﬂEﬁ/IEZ +Am)t

_ A-t*26107%/h

~t*22107% /h ~t*47107% /h
=e +e —e

MTTF = j R(t)dt
0

o 1 =(i+i—i)*1oﬁh
dest Ay Ayt Ay At A, +Ag \26 22 47
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7 UML diagrams

class A {

protected:
int value;

public:

void C1 () {
cout << "Cl()" << endl;

}
)7
class B
public:

void C2 () {
cout << “C2()” << endl;

}
int calc() {
return value * 10;

}
}i
class C
public:
void C3 () {
cout << “C3 ()" << endl;

public A {

public A {

}
}i
class D
private:
C c2;
public:
void C4 () {
cout << “C4 ()” << endl;
}
}i

: public B {

int main () {
D d;
return 0;

Figure 4: C++ software code

Page 17/21
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7.a Class diagram

/5

Draw the corresponding class diagram of the C++ software code given in Figure 4.
The class diagram should include as many information as possible like classes,

attributes, operations and associations.

3 C
#value : int <l
+C1() : void +C3() : void
0
B D
‘1
+C2() : void +C4() : void
+calc() : int
7.b Object diagram /4

Draw the corresponding object diagram of the C++ software code given in Figure 4

with all possible information.

c2:C d:D
#value
+C1() 128
+C3() +C4()
+calc()

Systems and Software Engineering
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7.Cc UML activity diagram

16

a) Analyze the program given below in Figure 5 by drawing an UML activity

diagram.
b) Which task does the function func() fulfill?

void func (int x[], int y) {
for (int i=0; i<y-1; i++) {
for (int j=0; j<y-i-1; j++)
if (x[j] > x[3+1]) |
int z = x[7];
x[J] = x[J+1];
x[3+1] = z;
}
}
}
t

{

Figure 5: C++ software code

\

Input x[landy )

i>=y-1 >©

i<y-1 JL

/_l 4 j== y.i.1

j<y-i-1
fj<=x(j+1]
&S

1]

Z=ilil; |

‘ xEiIX 1K ‘
x[j+1]=z

Sort numbers in an array y[] using Bubblesort algorithm or sorting numbers
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7.d UML use case diagram

14

Develop a use case diagram based on the following description of visiting a party.

“A child can visit a party. Eating and drinking soft drinks are the things a child does
on a party. On a party, an adult can do everything a child can. In addition to a child,
the adult can drink alcohol. Drinking alcohol may result in getting drunk, but it doesn’t

need to.”

package Data @ UseCaseDiagU

. <<include>>

T

0
=
=

i

Adult

DrinkAlcohol

-

DrinkSoftDrinks

-

VisitParty

<<include=>
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8 Nassi Shneiderman diagrams

8.a Nassi Shneiderman diagram

[

14

Build a Nassi-Shneiderman diagram from the pseudo code program stated below.

float doSomething(float x, int r) {
if (x == 0) return 1;
float v = 1;
float w = 1;
X *= —Xy
if (r<1) {
r=10;
}
int i=1;
do{
W = WxX;
w = w/(2%x1-1);
w = w/(2x1);
v t+= w;
++1i;
} while ( i<=r );
return v;
}
True x==0 False
v=1
w=1
X *=-x
True r<i False
r=10
i=1
return 1 W = W*X
w = w/(2*i-1)
w = w/(2%*i)
V+=wW
i++
until(i > r)
returnv
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