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TTool: General Overview Conpime
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Inside a TTool package

g ttool.jar
launcher.jar
config.xml

g ttoolmanual.doc

g9*.xml: examples (files into which ttool modeling ae
saved)

g *.lib: librairies (diagrams that can be included into
other diagrams)

Ludovic Apvrille - UML - 2005. Slide #5



TELECOM

Starting TTool

9JVM 1.4.2 or later must be installed on every macime
running TTool or an external program

Configuration of the xml file
aSee next slide

g Starting of the main program from a terminal
djava —Xmx256m —jar ttool.jar MyConfig.xm|

g The launcher must be started on each machine on
which an external application is used (RTL,
CADP/Aldébaran, Graphviz)

Qdjava —jar launcher.jar
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Example of Configuration

Full network installation

launcher.jar E

Graphviz | aor

TCP/IP
networ
k

ttool.jar

launcher.jar

RTL, rgstrap,
dta2dot

launcher.jar
CADP
(Aldebaran, bcgio)

TELECOM

PARIS

école nationale
supérieure des
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Configuring config.xml

<RTLHost data="cow13.eurecom.fr" />

<RTLPath data="/homes/apvrille/RT-LOTOS/Linux/rtl/b in-linux/rtl" />
<DTA2DOTPath data="/homes/apvrille/RT-LOTOS/Linux/r tl/bin-linux/dta2dot" />
<RG2TLSAPath data="/homes/apvrille/RT-LOTOS/Linux/r tl/bin-linux/rg2tisa" />
<RGSTRAPPath data="/homes/apvrille/RT-LOTOS/Linux/r tl/bin-linux/rgstrap" />
<DOTTYHost data="chaland.eurecom.fr" />

<DOTTYPath data="/homes/apvrille/softs/gv1.7c/bin/tty" />

<AldebaranHost data="cow13.eurecom.fr" />

<AldebaranPath data="/homes/apvrille/cadp/bin.iX86aldebaran" />

<BcgioPath data="/homes/apvrille/cadp/bin.iX86/bcgio" />

<FILEPath data="U:\RT-LOTOS\TURTLEModeling" />

<LIBPath data="U:\RT-LOTOS\TURTLELIibrary" />

<IMGPath data="U:\Figure" />

<LOTOSPath data="U:\RT-LOTOS\TURTLEModeling" />

<GGraphPath data="U:\RT-LOTOS\TURTLEGraphs" />

<TGraphPath data="U:\RT-LOTOS\TURTLEGraphs" />

<TToolUpdateURL data="http://www.eurecom.fr/~apvril le/TURTLE/ttoolversion.html" />
<TToolUpdateProxy data="false" />

<TToolUpdateProxyPort data="8080" />

<TToolUpdateProxyHost data="To Be Completed" />

TELECOM

PARIS

école nationale
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Starting TTool

télécommunications

JT=TE

File Edit Diagram V&YW WView Tool Help

[n]=]s|e| [a]a] [x]|u]e]a][2]e] [« afw]n] [B]x]w]x]e

Mﬁ
4

s

Capture the main window
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Opening a TURTLE Modeling

télécommunications

Menu File, Open, and then select the desired modeling

RT-LOTOS), TURTLEModeli rail DrinkMachine.xml 10 x|
File Edit Diagram W&V View Tool Help

B]=]ele] [z]a] [x]u]e]n] [2]e] [«[a]r]r] [B]=]x]«]&

@ TURTLE Toolkit. UIRT-LOTOSVT /| S asis | 2 Design |
& & Intaractian Cwerview Diagrar -
@ Ef Class Diagram

: f £ Class Diagram r’ £ Wallet r £f] Machine r £f] TeaButton r £f] CoffeeButton

@ &) Wallet =
o B waonne BIEIEEEEEIEEEEE
@ & TeaButtan :
@ &f] CoffeeButton : Wallet &
@ X validation : . L CL I
E*%ValidatedTClasses ; - oin= 2 Matural:
@ &4 Syntax analysis : - % Matural;
@ Actions -» TURTLE gates | -userDelay= 2 : Natural; Sychro & -
O cain_in - userlatency= 4 : Matural; ! Machine ceta e
@ gject_toin ; i E——
@ pushCaoffee : + coinBack : InGate; . + huttonDelay = 5 : Matural;
& tag ; + putCoin - Gate: + coinDelay= 5 : Matural,
: {Wallet.coinBack= Machine.eject_coin
+Wfallet(Matural coing Wallet putCoin = Machine.coin_in } +coin_in : InGate;
+ gject_coin : OutGate;
+ coffee : InGate;

{ CoffeeButton.pushCoffeer= Machine.coffee §
1
CaffeeButton .

2zstas> 1

- mechanicalDelay= 3 Natural;

+ pushCoffee : Gate;

Wand W

Example of logical behaviours:

Ifyou modify the inital value ofthe coin attribute,

you may ohsere different behaviours of the systern

7 {TeaButton.pushTea = Machinetea} | onsimulation traces of on reachability graphs

' coin=1-=impossible to get a tea f coffee

-~ - ~|Synchro & toin = 2 -= pogsibility to get only one tea ar one coffee
coin=3-= one tea or one coffee, and then, nothing
except putting an additional coin in the machine,

and waiting for its ejection

coin=4-= 2 heverages {tea and tea, coffee and {ea, eic)

TeaButton

dstarts =

+ mechanicalDelay= 2 : Matural;

+pushTea : Gate;

Example of ternporal hehaviours:

ifcoin =1 and userDelay = coinDelay, one may ohserve
thatitis not possible to get a heverage

ifcoin =1 and coinDelay = userDelay and

userDelay + userLatency =coinDelay, then,

either the beverage may be obtained, orinserted coins
are gjected.

Capture the main window
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Navigating into Diagrams e
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Class

Diagram  Analysis Design ACtivity

Diagrams

i RT-LOTO ! pdeling’, Training’,D : I ]
File Edit Diagram \V&Y WView To Help l
[nl=slel= 2 ik WA || B & | k| ahrf I
l&TURTLE polkit, UNRT-LOT 2 Design
i £f] TeaButton
MerailGiRRAd Ezd T TTETTE T |

Syntax analysis
@ Actions -= TURTLE gates

E‘mlldated TClasses

&= cain_in :
@ gject_cain 3
@ pushCoffee 3
& tea :

I mechanicalDelay

[4]

| ¥

Capture the main window
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Dealing with Libraries

Libraries = file in which parts of diagrams are staed
Example: classes, activity diagrams, etc.

From TTool:

QCreation of libraries
e Select component
o Menu File, “Export library”

alnclusion of libraries

o Put the mouse pointer in the diagram in which you wish tamport the library
and Make a right click, select “Insert library”

e Or, menu File, “Import library”

5 0Only way to copy/paste diagrams from a modeling to
another
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Dealing with Libraries: Example

7+ TURTLE Toolkit: U:\RT-LOTOS TURTLEModeling’, Training',DrinkMachine.xml
File| Edit Diagram V&V View Tool Help

3 New

= Open
5]

Save as

Ctrl-H t‘l ﬁ @ @ <}<] <][ ﬂ[}

Ctil-0
£ Design |

agram |/ £i] Machine |/ 2% Wallet

Save last RT-LOTOS specification
Save Last Graphs

NEEENE EREL

i Import library
ik

@ Quit

[Import library coe

Etrl-E Z4start=

2 MNatural;
cil-a fral;

=usercelay = 2 ;. Matural,
- userLatency = 4 : Matural;

+ coinBack ; InGate,

TeaButton

<<start= >

+ mechanicalDelay= 2 ; Matural,

+ pushTea : Gate;

Insert Library

Increase horizontal size

Increase vertical size
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supérieure des
télécommunications

2005. Slide #14



Creating a Library

7: TURTLE Toolkit: U:4 RT-LOTOSY, TURTLEModeling', Training, DrinkMachine.xml

File Edit Diagram V&Y View Tool Help

=lol x|

a=[a]a] [s]e] [#]e] e [a] [2]e] [«[«[»[»] [@[~[ee]e

“8F TURTLE Toolkit UART-LOT
log i. Interaction Owerview Diag
© &8 Class Diagram

© ] Machine

o= Ef vallet

© Zf] TeaButtan

| & Anawsis | &2 Design |

[ & Class Diagram |  #§|Machine | £ wallet | £f] TeaButton || £ CoffeeButton |

(8] (7] [=]m|&| [8]8] == ===
: |

]
©- ] CoffeeButtan | |wallet |
idati start
e R alidation ! sistarts> !
1 |- coin= 2 Matural; :
1 (- userDelay = 2 ; Matural; , )
' |- userLatency= 4 : Natural; I ! Machine ...
| ! 1
1 | + coinBack: InGate; : X + huttonDelay = 5 : Matural;
U+ putCoin : Gate; : + coinDelay= 4 Matural;
: v {WalletcoinBack= Machine. gject_coin
L |+ iallet(Matural coin) | Wallet.putcoin = Machine.coin_in } +coin_inInGate;
| ! + gject_cain : OutGate;
: : + cofiee : InGate;
I
X {CoﬁéeButton.pushCoﬁee.: Machine.coffee
I I
|| CoffeeButton | I
| <<start= I 1
1
: - mechanicalDelay = 3 : Matural; :
I
: + pushCoffee : Gate; !
! X W and v:
1 : Example of logical behaviours:
: | Ifyau maodify the inital value of the caoin
| : you may ohserve different behaviours
: X { TeaButton.pushTea = Machinetea} | onsimulation traces or on reachability
i Cut . coin=1-» impossibleto get atea s co
! ----|Smchro & in=
| Copy coin = 2 -= possihility to get only ane te
|| TeaButton L -
, <<start>> Save as libra coin=3-= one tea or one coffee, and th)
i, hanicalDelay= 2 - Natural ik except putting an additional coin in the
X mechanicalbetay= £ - hatural Save as an Image anld waiting for its ejection
: + pushTea : Gate; : coin= 4 -= 2 beverages {tea and tea, co
I
: : Example oftemporal behaviours:
1 : ifcoin =1 and userDelay = coinDelay, o
: | thatitis not possihle to get a beverage.
: : ifcoin =1 and coinDelay = userDelay a
| ! userDelay + userLatency =coinDelay, 1
m---------- - R either the heverage may be obtained,
are ejected. =]
4] v [ ]

Gives as input to RTL the lastest RT-LOTOS specification to check the generated RT-LOTOS code

TELECOM

PARIS

école nationale
supérieure des
télécommunications
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|. Introduction

g TTool: main features
g Installing TTool
g Diagramming with TTool
=) o Formal validation
g Java code generation
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What is Validation?

Simulation
QPartial exploration of the system
aUsed for debugging purposes

Qlncreases confidence in a design when the system’ state space
cannot be explored exhaustive

g Validation / Verification

aFor bounded systems of reasonable size, exhaustive analysis
becomes possible

2 Verification relies on the whole exploration of the systentats
space in order to demonstrate deadlock freeness and other
properties that should be satisfied by any system

2 Validation also relies on exhaustive analysis to demonstrate tha
a model meets specific requirements
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Simulation / Validation Process

[om [ & || @

Analysis of traces
Simulation —

)
(RTL) (@

& & RT-LOTOS S
Syntax an alygis Generatigg — R

IR)

Validation Visualization

(RTL) (graphviz)
Desgn S L N
: H = |

o[ T | .
@ || Errors

eachability Analysis
graph (TTool)
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Simulation / Validation Process (Cont.)

Syntax |
Analysis

‘7> TURTLE Toolkit: UART-LOTOS, TURTLEModeling' AEssail.xml
File Edit Diagram Y&V Code Generation View Tool Help

[olafa]e][a]s] (x]s[ala][>]e] [«[a]w]n

) [’k [

RTL syntax | | Reachability |
analysis i i Analysis |
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Syntax Analysis (From a Design) e

“rChoosing Tclasses to validate x|

~TClasses ignored

»

»

4l

~TClasses to validate

Wallet <<start=>

Machine <=start==>

Button

CoffeeButton_Button <<start=>
TeanButton_Button <<start>=

L3 Start Syntax Analysis

Syntax analysis successful on design diagrams ﬂ

You can now generate the corresponding RT-LOTOS specification

0K

OR

Syntax analysis failed x|

The TURTLE Modeling contains several errors

OK
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Syntax Analysis (From a Design): Errors 23

télécommunications

“: TURTLE Toolkit: U, RT-LOTOS TURTLEModeling®, Training',DrinkMachine.xmil o ] [
File Edit Diagram V&V View Tool Help

B 8| x|ujeju]|2]e| [«[afp|n| &|xxe8
lﬁ TURTLE Toalkit: UART-LOTOSTURTLEMadelingiTraininmDrinkMaching xml : [ DESlgn |

& & Interaction Overview Diagram = :
& B8 Class Diagram 3| [ g £ & 6] #f] TeaButton | 2§

o 8 et W 2] =] \*H@\ |¢||H|\w\w\ ol+| | g\II?JII*@IIW‘JI

@ &f] TeaButton
@ &f] CoffeeButton

Q@ ‘K\Ialldatmn
& H validated i :
Synitax analysis RE
& wallet Action state {coinBack?s: "coinBackyx" is not a correct expression §5_
@= A = C oot 3
mechanicalDelay

Errors are|listed here

(You can click on them to fmd WhICh diagram is mvolved)z

Checks that all diagrams follows the TURTLE s syntax
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Generation of an RT-LOTOS Specification

Click on the magic stick

RT-LOTOS specification |

% RT-LOTO% specification generated

OK

g You can visualize the RTLOTOS specification if
needed, and save it from

aMenu “View”
0“Show last RT-LOTOS specification”
QAdvice: for you, this visualizing this specification is usetes
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RT-LOTOS Code Checking

g The syntax analysis of TURTLE models that you
applied before generating RFLOTOS code avoids the
most common errors.

Nevertheless, the current version of TTool does not
iImplement a full syntax analysis

Before starting simulation or a reachability analyss, it
IS advisable to use the Check RLOTOS Code icon.
The code Is analyzed by RTL.

g1 This takes the form of a one second simulation with
RTL
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RT-LOTOS Code Checking (Cont.)

télécommunications

“:Checking RT-LOTOS specification with RTL

Click on 'start'to launch process
Sending file data
Sending process request

RTL Process:

Using seed = 1100612590

User=0.0s {(0:0min) System=0.64453s
Memory = 0F0 kbytes

Execution time: 0:0s

Speed in lotos machine: 3 statesrs (3 states)
Speed in simulation: 3 statesrs (3 states)
RT-LOTOS end time: 4

RTL process stopped

[4]

1] L]
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Simulation

" Intensive simulation with RTL

Simulation options

i@ Logical actions > temporal actions (default option)

' Logical actions = temporal actions (SIM-1 option)

Simulation time: 20

Select options and then, click on "start"to launch simulation

[4]

|

@ Start B Stop

. Close

J‘-‘-’W—l

TELECOM

Simulation options

>

\ Maximum number of
time units used for
simulation

Information about
the simulation with
RTL, and results
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Analyzing Simulation Traces

m Tool Help
E Show last RT_LOTOS specification
ES Show last simulation trace
£ Show last DTA

On the left, you can see | & i Corresponding TURTLE

B Show last TLSA

I I ow la aldébaran aCtlonS
a list of palred gateS B Show last RG (aldébaran) _

B view projected RG

Ewewmmmmy/’ (when a click is made on a

5 view saved graph

dirac)
“+Lasl simulation krace - 10| x|
e QURTLE action(s): | valfes: ' RTLOTOS action: ActionNo:|
/ \‘
Machine eject_cain Wallet coinBack |\ | | |
Machine.cain_in YWallet putCain \ | | |
/ | | |
1 1 1
S~—— __— 5 10 18
@g Zoom - @g Zoom + . Close

Ludovic Apvrille - UML - 2005. Slide #26



Generating a Reachabillity Graph (RG)

~*Formal ¥alidation with R

Yalidation options
[_] Make Dynamic Timed Automaton
[¥] Make Reachability Graph (default format)
@ from DTA
i on the fly
[ generate TLS&
[_| Make Reachahility Graph {Aldebaran format)

x|

Select options and then, click on "start’ to launch validation

1]

[ »

[4]

|} Start B O Close

TELECOM

) Graph with temporal
- iInformation

I\ Y_l\

Graph without temporal
\ Information. Only graph

that can be used as input
for projection /
minimization
>\ Information about
the generation of

RG with RTL, and
) results
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Visualization of Graphs (Default Format) S

télécommunications

View | Tool Help
A |

= Show last RT-LOTOS specification
ks
£3

-——®___ % Show last RG >
PICO/ :

i
o

% iew RT-LOTOS specification
% view saved graph

- DOTTY

idcoin_in? idcain_in?

ject_coin<lx)

g1
i(pushEoFFe&fe,j(t_c: ;
\@-\.\_\_\_

L /{tea)ushCDFFe?N&Jp__ctljm' i
BN o

it @ puzhCoffee B ii
K ushCD‘FFeE) i{€ject_coin<ly}
4300 0 D

e
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Logical transition —

TELECOM

Temporal transition

Regular termination
or deadlock

ﬂ.

ilcein in

iftea

ifpushCoffee)

/

Substate

Logical transition with
data exchange

iieject_coin<ls)

\i(eject_cum{ 1=)

iftea) <i(pushCufEee) lieject coin<ls)

\
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Visualization of Graphs: AUT Format e

télécommunications

ifooin_ind

itdject_coin<ixr
itgject_coindly? @

iidject_coinwZ> itdject_coindli
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Analysis of Graphs: AUT Format

TELECOM

PARIS

école nationale
supérieure des
télécommunications

View Tool Help

N | = | L& syntax analysis Cirl-F5
E TURTLE TDDIKE ‘5\ Generate RT-LOTOS Cirl-FE&

© & Interaction Ovel Lf check RT-LOTOS code
@ B8 Class Diagram

>} Run intensive simulation Ctrl-F7
;E Run formal validation Cirl-F&

@ 3] Machine
1| & & wallet

@ Ff] TeaButtan
@ &) CoffeeButtan
& % validation

1
File Edit Diagram
|

3T Make projection Ctil-Fa
37 Make bisimulation
B
8 Analysis (last projected AUT graph

‘ B Analysis (saved AUT graph) Analysis {last AUT gra
[ET 1 { !

" rAnalysis on the last RG {AUT format)

Ctrl-F10

[ @ Generalinfo. [[ @ D T
States: Transitions: |48 |

“: Analysis on the last RG (AUT format)

[ 72} Deadlocks | (@

=101 x|

States | {origin, action) |

— |10 (B, tea), (7, tea) [0] -- coin_in--= [8] -- t--= [2] -- coin_in -
20 (22, pushCoffee), (23, pushCoffee) |[0] - coin_in--= [8] -- t--= [2] -- t = [1] --

27 (22, tea), (23, tea) [0] -- coin_in--= [8] - t--= [2] - t--= [1] --
|28 (24, pushCoffes), (25, pushCoffee)  |[0] - coin_in = [8] - t--= [2] -- cain_in -
29 (24, tea), (25, tea) [0] -- cain_in --= [0] -- t--= [2] -- cain_in -

9 (6, pushCoffee), (7, pushCoffee) [0] -- cain_in --= [9] -- t--= [2] -- cain_in -

[ »

~> Analysis on the last RG (AUT formak)

=10 x|

Transition s rorigin
cain_in g (0,8%, 01, 7, 62,7, 08, 16, (11, 210, (12,233, (13, 233, (17,
gject_cain=1= g 01, 8%, (3,8, ¢4, 8y, (12,8, (14,8, (15, 8, (17, 83, {149, 83,
gject_coin=2= 3 (B, 113, (22 113, (24,11}
pushCoffee 6 (B, 9y, (7, 9, (22, 26), (23, 26), (24, 28), (25, 28)

t 1 (1,040, (2 10, 6, 3, 08,2, (7 8, (12,18, (13,12, (15, 14)
tea 6 (B, 100, 07, 100, (22 27, (23,27, (24, 29, (25, 249)

. Close

[ ®
. Close
“: Analysis on the last RG (AUT format) - |EI|£|
Shortest path from 0 * | to 0 -
% Compute
[ »

. Close
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Gates synchronized with TELECOM

Projections (Aldebaran) the selected gates  [E58

télécommunications

“r Projection of gates using Aldebaran

Reduce the graph to a set 0 . v e

CoffeeButton.pushCoffee

actions pachne e &
Minimize the graph

achine.coin_in

allet.coinBac

TeaButton.pushTea Wallet. putCaoin

: T:TURTLE Toolkit: U:\RT-LOTOS TURTLEModeling’, Training',DrinkMachine.xml 4l
1 p—
| File Edit Diagram \.-‘&V| View Tool Help \\
| &)= £ Syntax analysis curs || 41 « Selectec
| K TURTLE Toolkit Uj_" Generate RT-LOTOS cie
[ g % Interaction Overl sk Check RT-LOTOS code e Aldeharan: options g a‘te S
zl [n]] ipai
| o &] Maacshsinelagram 3 Run intensive simulation CHl-F7 -If ® -imin
] g é-ﬂ Wallet ;E Run f% Cirl-Fa J@" D -omin
e = —
| £ TeaButton a7 Make projection Crl-Fg -
& &f] CoffecButtd Select gates and then, click on 'start” to launch projection —]
@ %% valigation 5% Make bISIf hake projection coro | CF10 )
Analysis {last AUT graph)
D |
| Analysis {(saved AUT graph)

N

[4]

4] [ *]

I} Start |:| 0 Close
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Projected Graph e

télécommunications

Projection and
Minimization

gject_coin<d>
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From Graphs to TURTLE Actions

télécommunications

" TURTLE Toolkit: U:'\RT-LOTOS", TURTLEModeling’, Training®, DrinkMachine.xmil - |EI|5|
File Edit Diagram Y&V View Tool Help

S| BB| | & & X B 6| W (DS WAl )|kl

(@& TURTLE Toolkit U'RT-LOTOSITURTLEM "% analysis | £ Design |
& & Interaction Overview Diagram §§
&= B8 Class Diagram : r £2 Class Diagram r £%] Machine r £f] wallet r £%] TeaButton r £f] CoffeeButton

@ ¥ Machine =
. i | 5 3 | (R || [EE4]
Action on the |z 217 B Akekabakak
& Ff] TeaButton : -
@ &f] CoffeeButton Wallet &
graph "? "K‘Jalidatinn ZZgtard=>
B—%vanuateu TClasses : e 2 sk
@ b Syntax analysis : ¥ Matural:
. : : : chro &
@ Actions -= TURTLE gates : - usetDelay= 2 : MNatural; S
@ coir_in : - uzerlatency = 4 : Matural; !
D Machine.coin_in 5 I.
[y wallet putCoin * Eﬂ'tféﬂﬁﬁké'"tﬁatei !
. . : + putCain ; Gate; )
) EUESCHC;%ZE : { Wallet.coinBack = Machine.eject_cain
i : +wWalletiMatural coirg Wigllet. putCoin = Machine.coin_in
PR 1 LTt O LS R O TTEE > B _n'}
wachine.cofiee :

= | [Smeivo @
C d I — { CoffeeButton pushCoffes= Machine.coffes §
orresponding .

CoffeeButton P '

TURTLE | — '

- mechanicalDelay = 3 : Matural;

aCt|OnS + pushCoffee : Gate;

-

4 | :E:E:El | ] | '|

Ghve as input to RTL the lastest RT-LOTOS specification to obtain a DTA or a reachability graph
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Common Modeling Errors

g Infinite loops
5 Number of actions generated at t=0 is infinite N -
g -> Simulation cannot be performed —"

Use of many attributes / variables

Use of asynchronous messages (analysis)
Use of many nol-deterministic delays and choice |
-> Generation of reachability graph is difficult / long

(combinatory explosion) O—/'

Non-implementable scenarios (analysis) @

0 -> Abnormal deadlock situations or nothing particular except th
%races on the graph / simulation traces do not match specified
races

Oy - (-

[y
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Observing Properties

Model checking
0 kronos

Observers
0 Avoid generating the full graph -> cut branches logé they are generated
0 Modeled as Tclasses at class diagram |
0 Should be non intrusive

0 Should not induce an important overhead when gentang the graph
o Keep them simple!

0 Should stop the application under verification whenproperty violation is
detected

e ‘“error” transition
e Observer should synchronize with other classes tdop them
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Controller

<<starts >

Synchro &F

- currentFlaar : Matural;
- maxFloor= 5 Matural,

{ Contraller.enginelUp = Engine.anlJp

+ enginelp : Gate;

+ angineDown : Gate,

+ engineStop ; Gate;

+ showlevel | Gate;

+ showlevellJp - Gate;

+ showlewelDown : Gate;
+ openboor ; Gate,

+ tlogseDoor: Gate;

Cantraller.engineDovwn = Engine. onDown
Controller.engineStop = Engine.off }

Synchro @&

Engine
Sastart= >
+onlp : Gate;
+ anDaown : Gate;
+0off | Gate,
Door
<<starts =

—

{ Contraller.openCoar= Doar.apen

-

- . -| Synchro &
{WaitingOhserver.getlevellpn = Controller.showlLevelUp }

Controller.closeDoor= Door.close }

+open ; Gate,
+lose ; Gate,

WaitingOhsenver

<<stat==

+ level = 2 Natural;
+ maait= 180 : Matural;
+ currentlevel : Matural;

+ getlevelldp : Gate;
+ grror; Gate;

+ seiTimer : Gate;

+ gefTimer : Gate;

+ pauseTimer : Gate;
+ resefTimer: Gate,
+ starfTimer ; Gate,
+timerSignal ; Gate;

{WaitingObserver.setTimer = TObject_timer! _TTimer.set
WaitingOhserver.getTimer = TObject_timer! _TTimer.get
WaitingOhserver.resetTimer= TObject_timer1 _TTimer.reset
WaitingOhserver.startTimer = TObject_timer! _TTimer.start
WaitingOhserver.pauseTimer = TObject_timer! _TTimer.pause
WaitingOhservertimerSignal = TObject_timer! _TTimer.interrupt }

TObject timer1:TTimer &

Zaztarts>

Synchro & value = 0;

Example of Property Observation

We want to he sure that a person
heing on a given floar never waits
for the lit o go down, orto go up)
for mare than 180 secands

[fthe building has o floors (or less),
the propery holds. Otherwise, the
propery is violated. It can be seen
on simulation traces {ransition
named *errar®) or on reachability
graphs.

TTimer &

-walue = 0 Natural;

+ get: Gate,

+ get: Gate;

+ reset: Gate;

+ start : Gate;

+ pause : Gate;
+ interrupt . Gate;

TELECOM

PARIS

école nationale
supérieure des
télécommunications
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|. Introduction

g TTool: main features

g Installing TTool

g Diagramming with TTool
g Formal validation

=) - Java code generation
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Fundamentals of Java Code Generation

g/ Java code may be generated from
OTURTLE designs

o Monolithic application -> 1 executable application

QTURTLE deployments

o Distributed application -> 1 executable application / execubin node
Step:
aConfiguration of TTool
0Adding of directives
0 Generation of code
aCompilation of code
0 Execution of code
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Configuration of TTool

config.xml
0 <JavaCodeDirectory data="U:\RT-LOTOS\JavaCode\" />

o Directory in which Java code is generated

a <JavaCompilerPath data="[C:\Program
Files\j2sdk nb\j2sdk1.4.2\bin\javac.exe" />

o Compiler used to compile generated Java code

0 <TToolClassPath data="U\RT-LOTOSJavaCode" />

o Classpath used at compilation / execution

0 <JavaExecutePath data="[C:\Program
Files\|2sdk nb\j2sdk1.4.2\bin\java.exe" />

o Link to the Java virtual machine used for executinggenerated Java code

Libraries
0 Used by the generated Java code
0 Should be located in the TToolClassPath
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PARIS

Adding directives e

télécommunications

TURTLE design

0 Code may be added on the following operators ofaist diagrams
e Actions
o Variable settings

0 Java code executed before the action
0 Java code executed after the action

" - TURTLE Toolkil: U:\RT-LOTOS\TURTLEModeling)Di (o=l
FIIE Edrt Dlagram V&V Cnde Generation View Tunl Help Pre Code -

=101 x|

|?;TUR : (thW
B Class Diagram | £ Machine | & Wallet | £ TeaButton | §] Coffy

o Ry | (BT —
[ol[o] [=][+]e] [o[s]=]]e ||%||ﬂ|\%|\@|\+a||%ﬂ|

b

pushTea

Post Code

rechanicalDelay System_out.printiCposicode™);

4]

Action state | @ cuose idovic Apvrille - UML - 2005. Slide #41




Adding directives (Cont.)

TURTLE deployment
0 Code may be added to TURTLE components (considase@URTLE

designs)

TELECOM

0 Communication protocols between TURTLE componentsynie specified
on links between TURTLE nodes

e UDP, TCP, RMI

==5tation SUMN==
chaland

PraClient D

{clientjar, user codel

Info. on protocols

\

Implementation = LD
Qrigin port= 3214

»

Brestitrator =325
PkgClient.Client. pege r.Semer socket_out

F'kgCIient.CIient.sucket__uut: FkgSerer.Server.socket_in

==PC Linux==
thesac

PkySerer D

{serverjar, user code}
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Generating Java Code

Check the syntax of your
modeling

Then, select theGenerate
JAVA icon

Set various options, includint
O TURTLE time unit vs. Java time

unit
0 Debug information

7+ Java code generation and compilation x|

Generate code | Compile |/Execute |

Code generation
Generate Java code in

TELECOM

|U:1RT— LOTOS W avaCodel

1 time unit = 10 milliseconds

{Note : Hanoseconds are ignored for some TURTLE operators)

[¥] Remove ald Jjava files

[¥] Remave old .class files

1] nanoseconds

Select options and then, click on "start"to launch java code genera

[ b

[4]
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Compiling Java code

~:Java code generation and compilation

-Compilation

Compile Java code in

LHRT-LOTOSW avaCodel

with

"CAProgram Filesy2sdk_nby2sdkl 4. 200inavac. exe”

Select options and then, click on 'start'to launch java code general—

| ]

[4]

b start

B stop

0 Close

TELECOM

PARIS

école nationale
supérieure des
télécommunications
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PARIS

Executing Generated Java Applications =%

x|
MO”O“th'C apphca’uons rGenermecude rCumpiIe Execute
0 Generated from TURTLE designs e et
0 Use of the provided graphical ainClass |
interface with
) . |"C:1F'ru:ugram Filesij2sdk_nhjZsdk1 4. 2bhinjava.exe" |
Distributed systems Classpati

|U:IRT—LOTOBU avaCodel |

O Command line

0 Various applications should be
Started in the rlght Ol’der Select options and then, click on "start"to launch java code genera

e Server side before client side

a RMI

o Start rmiregistryfirst
o Set the security policy
e Run various instances

e See the online help for more
information

[ »

[4]
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How to Improve Generated Code?

Do not use non deterministic choices
QThey are not deterministic

2 The Java code generator may not interpret them as you
expected

Creation of parallel subactivities, sequence operators
preemption operators are translated using Java
threads for each subactivies

aPerformance drawback
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Examples / Exercises

http://www.eurecom.fr/~apvrille/TURTLE/HELP/index.h tml
0 “Example” section

Technical support, maintenance, bug report
0 ludovic.apvrille@enst.fr
KERNE
PAmc.

4@3&;
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