
� � � � � � � � � � 	 
 � � 	 � 
 
 � � � � � � � � 
 � � � � 	 � 	 
 � � 
 � � � � � 
 
 � � � � 	
� � � � 
 � � � 	 
 � �

� � � � � � � � � � � � � � �  ! � � � � � " � � � � �
# $ % $  & � � ' � ( � � � )� � � ! � � � ' � * $ � � + ,

- . / 0 . 1 2 0 3 3 4 5 6 7 4 . 4 8 9 : 4 3 0 8 4 /

; < = > ? @ A >

B C D E F G H I J I K L I K M F F N O F P J F C Q F J C D E F R I F K L S T U V
G H I F W M F D E K W I X Y F G F Z J F [ F D E H D H M K P F P F \ C F W H C W
I D P J C ] F C D I D P R Q D R P J C ] K L D E F ^ C K Y Z F W ] F J C D E F _ F ` R J P F V
M F C D a O F Q J \ Q H D J K C M H b E F Z O D E F I O F Q J \ Q H D J K C O P K Q F I I
H C W M H ^ F F H I J F P D E F Q K C I J I D F C Q b Q E F Q ^ I H M K C ] D E F [ H P V

J K R I Q K M O K C F C D I c d E R I Y F O P K O K I F H Y H b K L I D P R Q V
D R P J C ] H C W P F O P F I F C D J C ] D E F _ F ` R J P F M F C D a O F Q J \ Q H D J K C
H P D J L H Q D I D E H D O P F I F C D I H C R M G F P K L C K [ F Z D J F I Y c P c D c D E F

G F I D V ^ C K Y C Q R P P F C D M F D E K W I c B R P O P K O K I H Z J I M R Z D J V
[ J F Y X R I F Q H I F V W P J [ F C H C W S T U V G H I F W e D E R I H Z I K K G f F Q D V
K P J F C D F W c g K Y F [ F P X H Z I K G F C F \ D D J C ] K L I K M F F H P Z J F P
Y K P ^ X C K D H G Z b J C D E F a D P R Q D R P F W h C H Z b I J I X Y F D H ^ F H
P H D E F P H G I D P H Q D [ J F Y X D P b J C ] D K H [ K J W H O P F F M O D J [ F W F V
Q J I J K C K C D E F Q Z H I I F I I D P R Q D R P J C ] D E F I b I D F M D K G R J Z W e
D E H D J I H Q E J F [ F W C K D K C Z b M H ^ J C ] H I E H P O W J I D J C Q D J K C G F V
D Y F F C G R I J C F I I i W K M H J C M K W F Z Z J C ] H C W D E F I b I D F M X G R D
H Z I K W F H Z J C ] Y J D E D E F I b I D F M H D D E F P F ` R J P F M F C D Z F [ F Z
H I H G Z H Q ^ G K N X O P K [ J W J C ] K C Z b D E F M J C J M H Z I D P R Q D R P F

C F F W F W D K F N O P F I I D E F J C D F P H Q D J K C I Y J D E D E F Q K C D F N D c

j k l > ? m n o A > p m l
_ F ` R J P F M F C D Q H O D R P F H C W I O F Q J \ Q H D J K C E H I G F F C P F Q K ] V

C J q F W H I H O H P H M K R C D H Q D J [ J D b J C F [ F P b I J ] C J \ Q H C D I K L D V
Y H P F W F [ F Z K O M F C D O P K Q F I I M K W F Z c r C P F Q F C D b F H P I Y F
E H [ F I F F C D E F J C D P K W R Q D J K C H C W D E F H Q Q F O D H C Q F K L R I F V
Q H I F W P J [ F C H O O P K H Q E F I Q K M G J C F W Y J D E K G f F Q D V K P J F C D F W
D F Q E C J ` R F I X O H P D J Q R Z H P Z b J C Q K C C F Q D J K C Y J D E [ J I R H Z C K V
D H D J K C I I R Q E H I S T U s t u c d E J I J I D E F Q H I F K L I K L D Y H P F
W F [ F Z K O M F C D O P K Q F I I M K W F Z I I R Q E H I _ S v w D E F _ H D J K V
C H Z S C J \ F W v P K Q F I I s x u y X z H D H Z b I J I s { u H C W z B T | d s } u c

B R P Y K P ^ D P J F I D K P F \ C F H C W Q K M O Z F M F C D D E K I F O P K V
O K I H Z I F I O F Q J H Z Z b J C D E F Y H b Y F I D P R Q D R P F D E F P F ` R J P F V
M F C D I O F Q J \ Q H D J K C H Q D J [ J D b H C W D E F P F I R Z D J C ] H P D J L H Q D I c
r C W F F W X H L D F P I K M F I F P J K R I F N O F P J M F C D I J C D F H Q E J C ] H C W
R I J C ] D E K I F H O O P K H Q E F I X Y F H P F Q K C [ J C Q F W D E H D H M K P F
I b I D F M H D J Q H C W I D P J C ] F C D I D P R Q D R P J C ] Q H C E F Z O J C D Y K
W J P F Q D J K C I ~ M H ^ F D E F O P K Q F I I L H I D F P X Q R D D J C ] I K M F D J M F I

F C W Z F I I W J I Q R I I J K C I X H C W X G F Q H R I F K L D E F D J ] E D F P Q K C V
C F Q D J K C I H M K C ] D E F H P D J L H Q D I X I R O O K P D D E F Q K C I J I D F C Q b
Q E F Q ^ I K L D E F K [ F P H Z Z I O F Q J \ Q H D J K C c

d E F M F D E K W Y F O P K O K I F X P J ] K P K R I Z b M R Z D J [ J F Y X R I F V
Q H I F W P J [ F C H C W S T U V G H I F W X O P F I F C D I I K M F C K [ F Z D J F I X
I K M F D J M F I W F O H P D J C ] L P K M D P H W J D J K C H Z K G f F Q D V K P J F C D F W
W K ] M H I H C W I K M F D J M F I J C Q K P O K P H D J C ] I K M F ] K K W X G R D
O F P E H O I Z K I D X J W F H I L K R C W J C Y F Z Z V ^ C K Y C M F D E K W I X I R Q E

H I a D P R Q D R P F W h C H Z b I J I s { � u X H C W J C D E F Y K P ^ K L I K M F
O J K C F F P I X I R Q E H I T c � H Q ^ I K C � I s � u c

r C W F F W X Q F C D P H Z D K K R P H O O P K H Q E H P F D E F L K Z Z K Y J C ]
D E P F F Q K C Q F O D I ~

� D E F D K D H Z I F O H P H D J K C K L D E F � K M H J C T K W F Z L P K M
D E F � � � � � � X H W J I D J C Q D J K C I K M F Y E H D G Z R P P F W J C
M H C b K G f F Q D V K P J F C D F W H O O P K H Q E F I e

� D E F W J I D J C Q D J K C G F D Y F F C D E F � � � � � � H C W D E F F C [ J V
P K C M F C D X L K P M H Z J q F W J C H � � � � � � � � � � � X D E H D Y J Z Z
G F D E F G H I J I L K P D E F W F \ C J D J K C K L D E F P F ` R J P F M F C D I

H G K R D D E F J C D F P H Q D J K C G F D Y F F C D E F � � � � � � H C W
D E F Q K C D F N D X J C Q K C f R C Q D J K C Y J D E D E F R I F Q H I F W J V

H ] P H M e
� D E F R I F K L H [ F P b � � � � � � � � � � � � � X J C I D F H W K L D E F

M H C b K O D J K C H Z R I F Q H I F I D H D F I X D K H Z Z K Y F N O P F I I J C ]
H G I D P H Q D P F ` R J P F M F C D I H G K R D D E F J C D F P H Q D J K C K L

D E F � � � � � � H C W D E F Q K C D F N D X Y J D E K R D O P K [ J W J C ] H C
K G f F Q D V K P J F C D F W I D P R Q D R P J C ] H D H I D H ] F Y E F C I R Q E

H I D P R Q D R P F J I C K D P F ` R J P F W H C W Q H C G F O P F M H D R P F e
K L Q K R P I F X J C K R P [ J F Y X I R Q E � � � � � � Q K C Q F O D Y K R Z W
W J I H O O F H P J C D E F L K Z Z K Y J C ] � F I J ] C I D H ] F I w \ P I D

T K W F Z V � P J [ F C H C W D E F C d F Q E C K Z K ] b V B P J F C D F W y c
� J C H Z Z b Y F H Z I K M F C D J K C D E H D K R P O P K O K I H Z P F Z J F I K C

D E F R I F K L H Y F Z Z V Q E K I F C I R G I F D K L S T U D E H D Q H C G F
] J [ F C H P J ] K P K R I I F M H C D J Q L K R C W H D J K C X D E K R ] E Y F Y J Z Z
C K D W J I Q R I I D E H D J I I R F J C D E J I O H O F P c

r C D E F \ P I D I F Q D J K C Y F K R D Z J C F K R P M F D E K W X O R D D J C ]
J D J C D K Q K C D F N D H C W H C D J Q J O H D J C ] J D I C K [ F Z L F H D R P F I e M K P F V
K [ F P Y F J C D P K W R Q F H I M H Z Z G R D I J ] C J \ Q H C D P R C C J C ] F N V

H M O Z F K C Y E J Q E Y F Y J Z Z J Z Z R I D P H D F J D I R I F c r C D E F I F Q K C W

{



(System) Requirement Specification
1..*

PDM

definition: Package
�

1

Model-Driven Design
1..*

1

Technology-Driven Design
1..*

1

operates on

realizes

realizes using

� J ] R P F { ~ h P D J L H Q D I

Y F Y J Z Z O P F I F C D J C M K P F W F D H J Z D E F M H J C L F H D R P F I K L D E F
H O O P K H Q E X Y J D E I H M O Z F H O O Z J Q H D J K C D K D E F P R C C J C ] F N V
H M O Z F c � J C H Z Z b Y F Y J Z Z Q K C Q Z R W F Y J D E Q K M M F C D I H C W

Q K M O H P J I K C D K F N D H C D Y K P ^ c
d E P K R ] E K R D D E F O H O F P Y F H I I R M F H G H I J Q ^ C K Y Z F W ] F

K L D E F S T U s t u C K D H D J K C X H I Q H C G F L K R C W J C s � u c

� � o > � p l �
d E F Q K C D F N D K L K R P Y K P ^ J I I ^ F D Q E J Z b P F O P F I F C D F W J C
� J ] c { X Y E F P F Y F O P F I F C D I K M F F I I F C D J H Z I D F O I w H P D J L H Q D I

D K G F O P K W R Q F W y J C H M K W F P C I K L D Y H P F W F [ F Z K O M F C D O P K V
Q F I I c � F J C D F C W D E F _ F ` R J P F M F C D a O F Q J \ Q H D J K C H Q D J [ V
J D b G R J Z D K [ F P D E F v P K G Z F M � K M H J C T K W F Z Z J C ] w �   ¡ y
H C W O P F Z J M J C H P b D K T K W F Z V � P J [ F C � F I J ] C X L K Z Z K Y F W G b

d F Q E C K Z K ] b V � P J [ F C W F I J ] C c h I Q R P P F C D Z b Y J W F Z b H W [ K V
Q H D F W X G b T K W F Z V � P J [ F C � F I J ] C Y F J C D F C W D E F H Q D J [ V
J D b K L O P K [ J W J C ] H I K Z R D J K C K L D E F O P K G Z F M J C D F P M I K L
T K W F Z V � P J [ F C h P Q E J D F Q D R P F w I F F X F c ] c X s ¢ u y X C H M F Z b H C
H P Q E J D F Q D R P F G H I F W K C D E F H G I D P H Q D M K W F Z Z J C ] H C W J C V

W F O F C W F C D K L D E F J M O Z F M F C D H D J K C O Z H D L K P M X D K Y E J Q E J I
D H P ] F D F W D E F d F Q E C K Z K ] b V � P J [ F C � F I J ] C c

� F W K C K D W F H Z E F P F Y J D E D E K I F H Q D J [ J D J F I X C K P Y J D E
D E F � K M H J C T K W F Z Z J C ] c a D J Z Z Y F J C D F C W D K I D P F I I D E H D
J C K R P H O O P K H Q E _ F ` R J P F M F C D a O F Q J \ Q H D J K C J I D E F \ P I D
H Q D J [ J D b J C Y E J Q E D E F w a K L D Y H P F y � � � � � � J I D H ^ F C J C D K

Q K C I J W F P H D J K C c z R P P F C D Z b � K M H J C T K W F Z Z J C ] J I Q K [ F P F W
J C M K I D M F D E K W I G b D E F I K V Q H Z Z F W £ R I J C F I I T K W F Z Z J C ]
H Q D J [ J D b w H I X F c ] c X J C _ S v s x u y X G R D Y F O P F L F P D K ^ F F O D E F

C H M F v P K G Z F M � K M H J C T K W F Z Z J C ] D K I D P F I I D E H D L K P R I
� K M H J C T K W F Z Z J C ] W K F I C K D J C Q Z R W F H C b H I O F Q D K L D E F
� � � � � � c

d E F _ F ` R J P F M F C D a O F Q J \ Q H D J K C I D P R Q D R P F H C W H Q V
D J [ J D b Y F O P K O K I F H I I R M F I D E H D D E F v P K G Z F M � K M H J C
T K W F Z Z J C ] O P K W R Q F I H I H C H P D J L H Q D H S T U O H Q ^ H ] F X D E R I

W F I Q P J G J C ] J C H C K G f F Q D V K P J F C D F W L H I E J K C D E F O H P D K L D E F
P F H Z Y K P Z W D E H D Q K C Q F P C I D E F � � � � � � X G R D Y J D E K R D H C b
P F L F P F C Q F D K D E F � � � � � � J D I F Z L C K P D K D E F O P K G Z F M D K

Requirement Specification

11

1..*

Context View
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Internal View

definition: Package
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Dictionary

definition: Package
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UseCase Description
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UseCase 
Behaviour View

definition: Statechart
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Causal View

definition: ActivityDiagram
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Interaction View

definition: Collaboration
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summary: UseCase Diagram§
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give(nbil) /ë
if(Lottery.availableTicktes() < Lottery.dim) then
{ N = min(card(Lottery.availableTicktes()),nbil);

À
  while(N > 0 and  Players->select(ps.freeTickets >0).notEmpty) 
  { pr’ = first(Players->select(pr.freeTickets >0));
    num = pr’.getFreeTicket();
   EMAIL.send(pr’.data.email, "got ticket  num");
    N = N - 1 }}

checkSituation()  /D
MAN.available(Lottery.availableTickets())
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pr’ = first(Players->select(pr.freeTickets >0));á
num = pr’.getFreeTicket();æ
EMAIL.send(pr’.data.email,"got ticket  num");
N = N - 1 

give(nbil)ë

[Lottery.availableTicktes < Lottery.dim ]
µ

[ N > 0  and 
µ
Players->
   select(pr.freeTickets>0).notEmpty]

[ N <= 0 or 
µ
Players->select(pr.freeTickets >0).empty]
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N = min(card(Lottery.availableTicktes()),nbil)

MAN.available(Lottery.availableTicktes())

checkSituation()  D
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connectMe(PU,D,CD) /D
AH.check(D,CD);

\

okCode(D,COD,k) /ç
Players->select{ pr.CD = CD} .connect(k);
PU.connected(k)

wrongCode(D,CD) /¶
PU.error();
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connectMe(pu,D,cod)D
check(D,cod)D

okCode(D,cod,k)ç
connect(k)D

connected(k)D

pu: PlayerU�E
�
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�

Handler
�PlayerR
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disconnectMe(pu,k) 
é
[Players->

µ
    select(pr.sessionKey = k).notEmpty] /
Players->
    select(pr.sessionKey = k).disconnect();
pu.connectionEnd()á

disconnectMe(pu,k) 
é
[Players->

µ
   select(pr.sessionKey = k).Empty] /
pu.error();á
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PlayerR

disconnect()
é disconnectMe(pu,k)

é

connectionEnd()D

E
�

pu:PlayerU�
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buyTicket(PU,K,N)
è
[ Players.sessionKey->includes(K) and 

µ
  Tickets.num->excludes(N)] /
CCH.charge(Players->                        )

ì
                {pr.sessionKey=K}.creditCard,
(         1000)

í

buyTicket(PU,K,N)
è
[ Players.sessionKey->excludes(K)   

µ
   or 
  Tickets.num->includes(N)]/
PU.error();

charged() /D
Players->{pr.sessionKey=K}.buyTicket(N)
PU.boughtTicket(N);

notCharged() /æ
PU.error();

availableTickets?(PU)  /ä
PU.available(Lottery.stillAvailable())

Ã Â ¯ Å À Ç · ¯ Ã ³ Â

availableTickets?(ts)ä

charged()D
boughtTicket(k,N)

è

pr:PlayerR�
pu:PlayerU�

buyTicket(N)
è

charge(C,1000)D

E
�

buyTicket(pu,k,N)
è available(ts)ä

Lottery

ts = available()
â

C = pr.CreditCard
ì

CreditCard
å

Handler
�
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draw()
é
[CurrentLottery.availableTickets()=0 ] /

µ
VL = CurrentLottery.winners();
for I = 1 to VL.length do
      EMAIL.send(VL[I].data.email, "Won price i-th");
for all   pr in Players  do
     EMAIL.send(pr.data.email, "End of the lottery");
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for I = 1 to VL.length do
     EMAIL.send(VL[I].data.email, "Won price i-th");

draw()
é

[Lottery.availableTicktes=0]
µ
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VL = Lottery.winners();

for all  pr in Players do
     EMAIL.send(pr.data.email, "End of the lottery");
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startNewLottery(D,ord,gen) /à
for all  t in Tickets do   destroy(t);

ß
CurrentLottery.dim = D;

ì
CurrentLottery.Order = ord;

ì
CurrentLottery.Law = gen;

ì
for all  pr in Players do

ß
   EMAIL.send(pr.data.email,"Start new lottery");
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PlayerR

connected: Bool = FalseD
sessionKey: Keyà
COD: Code

ì
data: PersonalData

é
creditCard: CreditCardDataD
connect(Key)D
disconnect

é

Key
<<datatype>>

Code
<<datatype>>

PersonalData

ok: Boolç
email: String�

<<datatype>>

CreditCardData

ok: Boolç
<<datatype>>

Player

ó 5 : / 0 ô / ó 5 : : 0 ó / ø û ú û 0 � ù ú
ü 2 0 ú . 0 ý þ 8 ó 5 : : 0 ó / 0 7 � õ - ý . 0 - : 7

: 5 : 0 ô 4 . / . - ü ý - � 0 2 ô . 8 / 8 ô 8 . 0 . . 4 5 : û 0 � � û
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ó 5 : / 0 ô / 7 4 . ó 5 : : 0 ó / ú

ü 2 0 ú . 0 ý þ 8 ó 5 : : 0 ó / 0 7 � ö 2 9 0
ü 5 . / ú . 0 ý þ 8 ó 5 : : 0 ó / 0 7 � õ - ý . 0
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PlayerS Ticket Lottery
1**

Lottery

<<A_Executor>>

TicketsPlayers
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AccessHandler

register(PersonalData,CreditCardData): Code
check(PersonalData,Code)D

Client

failedRegistration
ß
areRegistered(Code)ä

CreditCard Handler

check(CreditCardData)D
charge(CreditCardData,Int)D

Email

send(String,String)à

PlayerU

available(Set(Int))ä
boughtTicket

è
connected(Key)D
connectionEndD
error�

AlgebraicLottery

availableTickets?(PlayerU)ä
buyTicket(PlayerU,Key,Int)

è
chargedD
checkSituationD
connectMe(PlayerU,PersonalData,Code)D
draw

é
disconnectMe(PlayerU,Key)

é
give(Int)ë
notChargedæ
okCard(CreditCardData)ç
okCode(PersonalData,Code,Key)ç
registerMe(Client,PersonalData,CreditCardData)´
startNewLottery(Int,Order,GeneratoreNumero)à
wrongCard(CreditCardData)¶
wrongCode(PersonalData,Code)¶

Each call of register willr 
eturn always new codes.�
It will never return a key 
already used.ä

Manager

available(Int)ä
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