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Erweitertes System

UML-like
pe:PlayerEnsemble E Definition

- creator[1] BEHQ [ 2] PL:Player[0..* .
G Creatorfi] ﬂ » Strukturierte Klassen
& oz (SDL: Blocktypen)

B o ? * Ports

(SDL: Gates)
* Events
(SDL: Ankunft von
Nachrichten)
* Interface
(SDL-RT: Schnittstelle

aktiver Klassen)
Server[*]:GameServer ° Pa rts

dg:DeamonGame E

M: Monitor

(SDL: Blockinstanzmenge/
Prozessinstanzmenge)

|
N

Unterschied:
D: Deamon S: Semaphore Kardinalitatsangabe
* Verbindung
R:Random

ll-?- | (SDL: gerichteter
Ubertragungskanal)
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Weitere Prazisierungen (SDL als UML-Profil)

Self
—> Parent

SDL-Agent

Offspring
/ \ Sender

Player

Deamon

Existenz verbunden mit Vergabe systemeindeutiger Pld-Werte

SDL-Signal
«Signal»

jedes Signal Ubertragt die Pld des sendenden
Prozesses
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PragmaDev DS- Project Manager

SDL-RT SDL-Z100

=101 x]

L Edt Y - G«w_vote?oolscvswrdommb
B R= 00|02z

vy
»

v% pingpong rdp

—o B s r}Q\ g
och u{ All files are gathered
—oH ol in a project file

— rJ positioned at the top
— of the tree.

—» @ R S

—o [ sTableTennis

—o g dist
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DeamonGame-Projekt

"] DeamonGame. rdp ProjektDatei

—4ft] DeamonGamePackage

——hi MessageDeclarations. rdm

InterfaceDefinition

—{J] DeamonGame

—{ ) Monitor /

— GameServer /!

—_ Deamon K

PlayerEnsemble /

—{ | DeamonGameSystem

—{ | RTDS class sources AR

| RTDS RTOS adaptation T

— ] RTDS generated code

USE i
DeamonGamePackage;

chCreatnrFimw

[randomInit]:

—gCE i

[] [newPlayerLg pe:PlayerEnsemble i
S L |

[(dg2pe) ]1
chPlayeMonitor

__[_EE’?_%@EJJ_]_[ _____________

i gMP i

3 chBéamnnFﬁﬂ—————4gDE dg:DeamonGame i
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Systemname entspricht Dateinamen/Projektnamen

Systemspezifikation bidirektionalerKanal chPlayerMonitor
mit Angabe zu transportierender Nachrichten

Package-Import

/ Systemgrenze

— | ' USE

\I
i DeamonGamePackage;
______________________________ Block pe
Signal vom Typ
newPlayer PlayerEnsemble
von der T~ e,
Umgebung \cn@@mrmﬁi | A E)AD
[] [newPlayer]:” pe:PlayerEnsemble | (= UML-Port)
9PD _+ —++ mit Eingang
- : S Y O S Ll : 2pe und

unidirektionale Kandle [(dg2pe) ] 202p

chCreatorEnv P Ausgang p22dg

chDeamonEnv chPlay .r}'lcnitor \

Nachrichten-Listen
CALlpe2do)d| dg2pe
Signal i gMP | pe2dg
randomInit anEris : e, . I
von der ’[]/Clméa[ raannmInit] EQDE dg:DeamonGame i entweder lokal
Umgebung ] ! | oder im Paket
B NG defniert
entweder lokal

oder im Paket Block dg
defniert vom Typ DeamonGame




Pac

besteht aus verschiedenen Typdefinitionen
und systemglobalen Variablen
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_| DeamonGame. rdp
—E] DeamonGamePackage

\
\

InterfaceDefinition )

—{J] DeamonGame
—{ ) Monitor

—{ ) GameServer

—{ ) Deamon

PlayerEnsemble

/—/@ MessageDeclarations. |m

\

MESSAGE newPlayer(int);
MESSAGE newGame();

MESSAGE randomInit(int, int);
MESSAGE startGame();

MESSAGE playerReference(RTDS Queueld);
MESSAGE endGame();

MESSAGE getResult();

MESSAGE result(int);

MESSAGE probe();

MESSAGE win();

MESSAGE loss():

MESSAGE stopGameServer();
MESSAGE LIST pe2dg = newGame, probe, getResult, endGame;

MESSAGE_LIST dg2pe = startGame, result, win, loss;

Definition von Nachrichtentypen

und
Definition von Nachrichtenlisten

SDL-RT-Besonderheiten

Nachrichtenparametertypen:
- Standard C-Typen

—{ | DeamonGameSystem
—{ | RTDS class sources

— ] RTDS RTOS adaptation

— ] RTDS generated code

() Player
k@ GlobalVars.cpp / - SDL‘TYP PId
- hutzereigene C++ Typen

PId = RTDS_Queueld
SIGNAL = MESSAGE
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Ei] DeamonGame. rdp

—4ft] DeamonGamePackage

——hi MessageDeclarations

T

InterfaceDefinition

DeamonGame

besteht aus

und deren
Assoziationen

UML-like-Definitionen
aktiver und passiver
SDL-RT-Klassen

(duBere Schnittstelle)

H ) Monitor

) GameServer

{ ) Deamon

PlayerEnsemble

) Creator

Interface:

<Richtung> <Nachrichtensignaturs {via: <6ate-Angabe>}

1\;Systemanalyse 4y

—{ | DeamonGameSystem
—f | RTDS class sources
— ] RTDS RTOS adaptation

— ] RTDS generated code

. rdm

Deamon

RandDraw
-p : double = 8.5
+sample() : int
+setP(in p : double)

+<<create>>( p : double) random
1|random
H RandInt

Passive Klassen
-upper : int
-lower : int
+<<create>>(in lower : int, in upper : int)
sample() : int
+setLowerUpper( lower : int, wupper : int)

1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
]

DeamonGame

=newGame () {via:gMP}
>randomInit(in pl : int, in p2 :
<startGame() {via:gMP}

>probe(} {via: gMP}

=getResult() {via: gMP}
=endGame() {via: gMP}

<result({in pl:int) {via: gMP}
<win() {via: gMP}

<loss() {via: gMP}

int) {via:gDE}

Aktive Klassen

PlayerkEnsemble

>newPlayer(in pl : int) {via:gCE}
<newGame() {via:gPD}

=startGame() {via:gPD}

<probe() {via: gPD}

<getResult() {via: gPD}
<endGame() {via: gPD}

sresult(in pl:int) {via: gPD}
>win() {via: gPD}

>loss() {via: gPD}
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Deamon
RandDraw

Pac -p : double = 8.5

+sample() : int
+setP(in p : double)
+<<create>>( p : double) random

[ peamonGame. rdp UML-Klassendiagramm

—E] DeamonGamePackage SDL-RT- Block und —Pr'ocess‘rypen R;:j;::m

. -upper : int
—@ MessageDeclarations. rdm “lower : int
+<<create>>(in lower : int, in upper : int)
InterfaceDefinition sample() . int . .
+setLowerUpper( lower : int, wupper : int)

—{J] DeamonGame \

—{(_) Monitor Random wird lokale Variable von Deamon
—{ ) GameServer (Typ: RandInt)

—{ ) Deamon

PlayerEnsemble

*.h
() Creator wird generiert

—@ GlobalVars.cpp *.CCP
' ist nutzerseitig bereitzustllen

ﬂ DeamonGameSystem
—E RTDS class sources

— ] RTDS RTOS adaptation

1\;Systemanalyse 4y _E;" RTDS generatec‘ COde




Ej DeamonGame. rdp

—E] DeamonGamePackage

—@ MessageDeclarations. rdm C++ | I
—E InterfaceDefinition - u e e n
] DeamonGame . .
) ‘ #ifndef _RANDINT_ H_ #include "DeamonGamePackage\RandInt.h"
—(_J Moniter #define RANDINT H_ #include <cmath>
) GameServer /*
// Forward declaration * ATTRIBUTES FOR CLASS:
) Deanon e Rerdlies B oo
3
=] PlayerEnsemble 3
* [From RandInt]
— Creator
() creator // Standard and common includes * - int lower;
—(_) Player #include "RTDS_gen.h" * - int  upper;
—@ Globalvars.cpp */

// Includes for related classes
— | DeamonGameSystem

) RTDS class sources #include "RTDS_messages.h" // PUBLIC OPERATIONS:

DeamonGanePackage // ==================
RandDraw.cpp
RandDraw.h // Operation RandInt:
' // CLASS RandInt: Y
RandInt.cpp e = RandInt::RandInt(int lower, int upper)
RandInt.h ‘ {
. class RandInt this->lower = lower;
'] RTDS RTO0S adaptation { this-supper = upper;
RTDS ADDL MACRO.h // ATTRIBUTES: }
[ ====essoscs

RTDS_BasicTypes.h // Operation sample:

RTDS_Env.c private: Jf] s=csccoccosooscos
RTDS Error.h Ll lower; int RandInt::sample()
- int upper;

RTDS_MACRO.h int span = upper -lower;

LR
—.9
—L.h
AA(E RTDS 05.c // OPERATIONS: return (rand() % span + lower);
i - J ===esss=asa }
N RTDS 0S.h public
.9 RTDS_TCP_Client.c RandInt(int lower, int upper); // Operation setLowerUpper:
[} wos_Tcp_client.h virtual int  sample(); I~
- Lr_LLLent. virtual void setLowerUpper( int void RandInt::setLowerUpper(int lower, int upper)
—m RTDS_CmdInterpreter.c lower, int upper);
RTDS_CmdInterpreter.h ¥ th:!'s_>lower‘ = lower;
this->upper = upper;
—@ RTDS_FormatTrace.c #endif }
A, Systemanalyse —m RTDS_FormatTrace.h
- [* —@ RTDS Common.h 10-11



Ej DeamonGame. rdp

—E] DeamonGamePackage

—@ MessageDeclarations. rdm
InterfaceDefinition /

—{J] DeamonGame
—{ ) Monitor

—{ ) GameServer

) Deamon

PlayerEnsemble

" ] Player

—@ GlobalVars.cpp
ﬂ DeamonGameSystem
— ] RTDS class sources

— ] RTDS RTO0S adaptation

— ] RTDS generated code

") Creator

/e Erweiterung

N
| muTex
sem(PRIO}
[1

chMonitorGs

1
#include <map>
extern bool deamonIsEven;

clMonitorPl aver
[newGame, endGamel

aMP

[playerReference,
stopGameServer]
GameServer

[probe, getResult]

chGameServerPE

[startGame, win, loss, result]
] E - Di
O Y T domInit] eamon

oMP

Blocktyp DeamonGame
Name = Dateiname

Blocktyp PlayerEnsemble
Name = Dateiname

gCE ]

.
.
PP pezaa) ]

e
,
’
=——————=ChCreato rEm[newPlayer] Creator
.
'
rhElayerDeamonGa]pﬁdgzpe” Player(e)

System
DeamonGameSystem

= true;

/
bool deamonIsEven

/.-~ globale Variable

[1

USE
DeamonGamePackage;

Name = Dateiname

chCeeatnrFiv———qCE
[newPlayer]l!”™ pe:PlayerEnsemble

igDE dg :DeamonGame

chBgamnnFriv——|
[randomInit];
|
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#include <map> 4| muTex
extern bool deamonIsEven; sem(PRIO)
Ej DeamonGame. rdp _ : ( _
P [1 ﬁm“ﬂnltﬂf eﬁESEe, endGame] Honitor ‘
—E] DeamonGamePackage
. Semaphore
—@ MessageDeclarations. rdm / P
chMonitorGs STCUZPUHQ
InterfaceDefiniti
nterfaceDefinition (playerReference,
_@ DeamonGame stopGameServer]
o GameServerJ Prozess-
— Monitor
[probe, getResult] Instanz-
—{ ) GameServer A Mengen
*
—ﬁ Deamon chGameServerPE (1, )
PlayerEnsemble P —
[startGame, win, loss, result]
") Creator
") Player c
\_) Y gDE I hDeamonEnv [randomInit] Deamon
—@ GlobalVars.cpp
—|:| DeamonGameSystem [ besser:
Gate-Angabe -
— ] RTDS class sources Momtor(l,l)( ,
GameServer(0O,
—{ ] RTDS RTOS adaptation C++ StandardTemplatelLibrary | Deamon(1,1)

— ] RTDS generated code
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C++ Standard Template Library

C++ Maps are sorted associative containers
that contain unique key/value pairs.
Maps are sorted by their keys.

‘ Map operators assign, compare, and access elements of a map
Map typedefs typedefs of a map
begin returns an iterator to the beginning of the map
clear removes all elements from the map
‘ count returns the number of elements matching a certain key
empty true if the map has no elements
end returns an iterator just past the last element of a map

returns iterators to the first and just past the last elements
matching a specific key

‘ erase removes elements from a map

find returns an iterator to specific elements

equal_range

1\;Systemanalyse 4y
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Package

Ei] DeamonGame. rdp

—4ft] DeamonGamePackage

——hi MessageDeclarations. rdm

InterfaceDefinition

—{J] DeamonGame

—{ ) Monitor

—{ ) GameServer

—{ ) Deamon

PlayerEnsemble

() Creator

—ﬁ[:] DeamonGameSystem
—f | RTDS class sources

— ] RTDS RTOS adaptation

— ] RTDS generated code o1s




Prototypi

nstanz der Processmenge Monitor

[,
td:: <RTDS 0 Id, RTDS 0 Id= . . o o
runningPairs: e Deklarationsbox: lokale Variable runningPairs
std: :map<RTDS_QueueId, RTDS_Queueld=::iterator
1t;
Y — runningPairs.count(Pid)
- runningPairs[Pid_X]=Pid_Y
runningPairs.erase(Pid)
/ \ . . .
| waitForNewGame :I.__ Zustand runn|n9PG|r'S[Pld]
\ /
Dynamische . .

4 ﬂew%m% | SENDER wird aktualisiert "
ProcessInstanz fall G K ort wird endGame
Generierung alls newGame konsumiert wir

AN _____-_—ZEnnin_g_F;;i rs. count (SENDER }____'_‘::- DCC iSion __——runningPairs. c_c;a_n_t_t_gENDER]--______“

OFFSPRING= true
heue Instanz |
def' Menge GameServer
GameServer

this player has already ! this player has no

playerReference (SENDER)
TO_ID OFFSPRING

/fsave the pair

runningPairs[SENDER] = OFFSPRING;

/ Y
\\\# waltForNewGame ?

Y /

a GameServer running | GameServer running true
__________________________________ Ly
stopGameServer
] TO_ID runningPairs[SENDER]
false false
Adressangabe: PId -
runningPairs.erase(SENDER);
N ) [ \
| waltForNewGame | | waltForNewGame l I waltForNewGame |
\ / \ /

=0-16



Prototypinstanz der Processmenge GameServer

Deklarationsbox: Lokale Variable player: zugeordneter externer Spieler
?\ -
s e o (s )
prnl:-e<
— Exklusiv-
| : .
C | gen=Fuming | 9| senteoreven) zugriffs-
| Recht sichern
f \ ;
|II'L :alt ForPlayerReferenc lllll getResult 5tupEar|E5erver< @szﬁ__)
tzlu-e false
playerﬂ.efer\ence[p'layer]< resultlwins) TO_ID player > win TO_ID player > less TO_I0 p'l.a.rer>
startGame TO_ID player > | gameRunning | )
wins += 1;
| gameRunning ‘.JI vernlChTung J EXkIUSiV"
\ der ™ zugriffs-
| gameRunning |
Weitere Kommunikation des Spielers liber die
Pld-Variable (jetzt Null-Wert) fiihrt zu einem LaufzeitFehler

1\;Systemanalyse 4y




Prototypinstanz der Processmenge Deamon

Deklarationsbox: Lokale Variable lower, ...random sind als Assoziationsende bereits schon Attribute

int lower, upper: Objekterzeugung muss / \ / \
int randSample; . .y | evenstate | | oddstate |
in der Start-Transition \ ) | Timeout- |\ a
erfolgen Nachricht
:: J l." . | ‘ tStateChange tstateChange <
| |

random : RandInt(100,1600)

<
sem(FOREVER) semiFOREVER)
randomInit(lower, \<

upper)

ﬂ sem{FOREVER) deamonIsEven = false: deamonIsEven = true;

sem J sem

J sem \_\ XStatechange{random:»samplet ) %tstatechanget random-=sample())

. \ N
Tl‘mer'-STqu r oddState :. |(F evenState |
mit zufdlligem Wert

random -=setLowerlUpper(lower, uppe ]

deamonIsEven = true;

;{tstatechange{random-bsample{}'l 1

L Transition gilt fiir jeden Zustand

| evenState :-

/
Timervariablen werden in SDL-RT implizit deklariert

Folgezustand ist der Ausgangszustand
10-18




Ei] DeamonGame. rdp
—4ft] DeamonGamePackage

——#li MessageDeclarations. rdm

InterfaceDefinition

—{J] DeamonGame

—{ ) Monitor

—{ ) GameServer

) Deamon

PlayerEnsemble

") Creator
" ] Player
-—%Eﬁ GlobalVars.cpp

DeamonGameSystem

RTDS class sources

RTDS RTOS adaptation

1000

RTDS generated code

JCE

JPD

4‘;& I
I hcreatorEn\[newPlayer] Creator

TTEEEHETTElayEFDEEmDnG

mwidgﬁpel] Player(a)

bool deamonIsEven

= true:

ist nutzerseitig zu

Verbindung zur Semaphore-Variablen

organisieren
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Prototypinstanz der Prozessmenge Creator

int requestedPlayer: T Deklarationsbox: Lokale Variable requestedPlayer

C D
/ \
'\ waitForNewPlayer !.' OFFSPRING wird bei jeder erfolgreichen Instanziierung
der PId-Wert der Instanz zugewiesen
Sollte dabei die maximale Kardinalitat der Instnzmenge
newPlayer (requestedPlayer) < Player Uberschritten werden, wird keine Instanz erzeugt,
@ OFFSPRING erhalt den Wert Null
I
c:iif%ﬁagétedPlayé;ﬁ;j@f::}
tz?e faise
Player H.\ waitForNewPlayer ::|

requestedPlayer -= 1;

&

Darstellung: geschlossene Verbindung ware hier Konnektoren vorzuziehen

1\;Systemanalyse 4y |
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Prototypinstanz der Prozessmenge Player

RTDS_Queueld gameServer; | Playing }'
int gamesPlayed = 0; \ t
:1nt gamesWon = 0; o .. rue
int MAX_GAMES = 5; max. Spielziige
int points;
probeTimer getResult >
TO_ID gameServer
) ——
R
probe TO_ID gameServer >>
!
newGame [ -
VIA chPlayerDeamonGame k waitForEndResult
| waitForProbeResult |
\ :
| waitForGameServer } result(points)
Y /

startGame < | endGame
VIA chPlayerDeamonGame

gamesWon += 1;

gameServer = SENDER;

PIGY@P'I”STGHZ ,J, gamesPlayed += 1;
Und
GameServer-Instanz _—ganesPlayed >=——_

T __MAX_GAMES —
Kennen ol —

Thren jeweiligen | Praving | | i
Par‘Tner‘ per‘ ﬁg probeTimer(1000)
Pid-Wert

% probeTimer(1000) ____.L____

| playing |
\ /

1\, Systemanalyse 4




