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1. Basic OSATE



Running OSATE

You will see this window when
you execute OSATE.

workspace - OSATE2

File Edit Navigate Search Project Run OSATE Analyses Window Help
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There are no projects inyour
workspace.
To add a project:

@ Create AADL Project
9 Create a project...
2 Import projects...

[2) Problems 52 | [T Properties [ AADL Prope

Oitems

Classifier In = Project Dep &3 Package an
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Maude Preferences

workspace - OSATE2

* Before lmportlng an example File Edit Navigate Search Project Run OSATE Analyses HybridSynchAADL Window Help
: i e #EiEH IEERN? A ¥ via ] L EERQ v iv il v iy ooy Qs
p I'OJ eCt’ set the pI'OpCI' Maude fAADLN % [ AADLDI = O = & gt Outline R =g
preferences. BV o 8

There are no projects in your There is no active editor
workspace. that provides an outline.

*  Open Preferences menu by

. . . tvpe Filter text Maude Preferences viov §
clicking Menu — Window —
» General Maude Preferences
Preferences. » ALISA Maude directory: /home/hybridsynchaadl/artifact/3rdParty/maude Browse...
» Context
> Help Maude executable: | /home/hybridsynchaadl/artifact/3rdParty/maude/maude Browse...

» Install/Update

* Set Maude directory and ) et
executable file location. | Maude Preferenc

» Model validation
» OSATE

» PropSpec

» Run/Debug

» Scripting

» Sirius

» Team

Restore Defaults Apply

(?:‘ 3 B3 Cancel Apply and Close




OSATE - Importing an Example

We start with a simple example, e e

Select N
namely, Create new projects from an archive file or directory. [@
F OU PDPone S SyStem_FO r‘mat 1on m Select animport wizard:
the directory ———
. v (= General
models/hybridsynchaadl. 0 Archive File
#& Existing Projects into Workspace
L File System
To import the example, choose Caprojects fron : —
&, working Sets Import Projects )
] Menu —_—> Flle —_—> Import —_— » = Git Select a directory to search for existing Eclipse projects. / /4
. . . . » =Install
General — Existing Projects into | » cruyoebu |
b C>Team O Select root directory: v Browse...
Workspace. .
Select archive file: -
Projects:
@ FourDronesSystem_Formation (/home/hybridsynchaadl/Desktop/FourDronesSystem_Forms Select All
Deselect All
Refresh
@ Options
= Search for nested projects
& Copy projects into workspace
Close newly imported projects upon completion
Hide projects that already exist in the workspace
working sets
Add project to working sets New...
(/?:‘ <Back Cancel Finish




FourDronesSystem — Text

workspace - FourDronesSystem_Formation/package/FourDronesSystem.aadl - OSATE2

* FourDroneSystem.aadl

File Edit Navigate Search Project Run OSATE Analyses HybridSynchAADL Window Help

contains the top-level system Cv o iSHEEL IEEEN? A ¥ - ia0r O BEQ iy v idiv v oo - o v g Q im
® AADL Nav % [# AADLDia = B || [ FourDronesSystem.aadl 2 =g
(:()II]I)()II(:Ilt. =R= 8 backgge FourDronesSystem
¥ 2 FourDronesSystem_Formation : pum;ith Drone:
» =i Plug-in Contributions with RefDrone;
=i Referenced Projects with Data Model;
v & package with Hybrid SynchAADL;
» =instances S system FourDronesSystem
» [ Drone.aadl properties
~ Hybrid SynchAADL::Synchronous => true;
» E DroneControl.aadl end FourDronesSystem;
» 2 Environment.aadl
» B FourDronesSystem.aad| S system implementation FourDronesSystem.impl
> 2 Ref dl subcomponents
£l RefDrone.aa dronel: system Drone::Drone.impl;
» = propertysets drone2: system Drone::Drone.impl;

drone3: system Drone::Drone.impl;

. drone4: system Drone::Drone.impl;

» = verification refDrone: system RefDrone::RefDroneControl.formation;

connections
d12x: port dronel.outX -> drone2.inX;
d23x: port drone2.outX -> drone3.inX;
d34x: port drone3.outX -> drone4.inX;
d41x: port drone4.outX -> dronel.inX;
dl2vx: port dronel.outVX -> drone2.inVX;
d23vx: port drone2.outVX -> drone3.inVX;
d34vx: port drone3.outVX -> drone4.inVX;
d41lvx: port drone4.outVX -> dronel.inVX;

» (=requirement

[22 Problems 2 | [T Properties ® AADL Prop ClassifierIn = Project Dep tH Packagean = O

v §
Oitems
Description Resource Path Location
Writable Insert 1:1:0



Instance Model

Open the Outline view by clicking
Menu — Window — Show view —
Outline.

Create an instance model from a system

implementation as follows:

* Right click on
System Impl FourDronesSystem.impl
and choose Instantiate.

workspace - FourDronesSystem_Formation/package/FourDronesSystem.aadl - OSATE2

File Edit Navigate Search Project Run OSATE Analyses HybridSynchAADL Window Help

mihd B EE > IEE R 2
fAADLNav X [# AADLDIa =8 || E
BEEY « §

¥ 2 FourDronesSystem_Formation
» =i Plug-in Contributions
=i Referenced Projects
¥ (= package
» =instances
» [Z/ Drone.aadl
» [Z DroneControl.aadl
» [Z Environment.aadl

» B FourDronesSystem.aadl .

» E RefDrone.aadl
» = propertysets
» =requirement
» = verification

(22 Problems 52 | [ Properties ®] AADL Prop

BtiQ~viv~ - - - -

= B | g= Outline

|

¥vian i d

FourDronesSystem.aad| &2

age FourDronesSystem
=1ic

with Drone;

with RefDrone;

with Data Model;

with Hybrid SynchAADL;

» O System FourDronesSystem

Open Diagram
Create Diagram...

- system FourDronesSystem
properties
Hybrid SynchAADL::Synchronous => tr
end FourDronesSystem;

Instantiate
Analyses

= system implementation FourDronesSystem.ill

subcomponents
dronel: system Drone:
drone2: system Drone:
drone3: system Drone::Drone.impl;
drone4: system Drone::Drone.impl;
refDrone: system RefDrone::RefDrone

connections
d12x: port dronel.outX ->
d23x: port drone2.outX ->
d34x: port drone3.outX -> drone4.in
d41x: port drone4.outX -> dronel.in
dl2vx: port dronel.outVX -> drone2.
d23vx: port drone2.outVX -> drone3.
d34vx: port drone3.outVX -> drone4.
d41lvx: port drone4.outVX -> dronel.

:Drone.impl;
:Drone.impl;

drone2.in
drone3.in

Classifier In 2 Project Dep # Package an

Oitems

Description

Resource Path Location

Openin Classifier Information View

¥ &3 Package Public FourDronesSystem_put

» — System Impl FourDronesSystem.imp

000
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2. Creating Property Specification Files (PSPC)



Creating PSPC Files

workspace - FourDronesSystem_Formation/package/FourDronesSystem.aadl - OSATE2

* To create a PSPC file, choose e edit Novieste - et Aun OSATE A Vo ,
e  Menu — File —» New — Other —» C~  (®S#mEaBEEREN? S ¥~ a0y 1 OEiQ-is v ifivhlv Gv a4 QB

HybridSynchAADL — 2 AADL Nav %2 |[& AADELjiI'i = i = ii| iii” i e

HybridSynchAADL Property v EFourbronessystem R select a wizard —

. . » =i Plug-in Contributior
SpeCIﬁcathn ﬁle =i Referenced Project de -
¥ (=package
» (=instances

» £ Drone.aadl
» 2 DroneControl.aat | » & Eclipse Modeling Framework

» 2 Environment.aad | ?» & Example EMF Model Creation Wizards
» 2 » &=Git
» £ RefDrone.aadl ¥ (= HybridSynchAADL

» &> propertysets £ HybridSynchAADL Property Specification file

Wizards:

type filter text

» (=requirement » = Java
» & verification » = Scripting Bon.
» (= Sirius

» (= Examples

'(;?)' Back Next > Cancel Finis

T

{22 Problems X | [ Properties ™ AADL Prop Classifier In = Project Dep t Packagean = O
v §

Oitems
Description Resource Path Location

Writable Insert 13:48[4]
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Creating PSPC Files

workspace - FourDronesSystem_Formation/package/FourDronesSystem.aadl - OSATE2

Any valid AADL instance model [HEusss ;b G

can be chosen in the wizard. O~ ise Ok OEE RN A% vinnm o

2 AADL Nav 2 |[# AADLRia__= = -
B%

¥ 2 FourDronesSystem_Fi HybridSynchAADL Property Specification

» =i Plug-in Contributiot This wizard creates a new property spec file (*.pspc) that can be

Choose the instance model we
have Created ln the pI'eVIOU,S . izzzi:":ed Project used to verify an HybridSynchAADL instance model
SlldeS » =instances

» £ Drone.aadl
» £ DroneControl.aat

Choose aninstance model to verify:
w2 FourDronesSystem_Formation
¥ (=package
» £ Environment.aad v instances
SE I FourDronesSystem_FourDronesSystem_impl_Instance.aax(2
» = RefDrone.aadl

Use default location
» (=propertysets

» =requirement Location: | /FourDr n_F ) B e
bve”ﬂcatlon Qontalner: requiremenc tion '
@ <Back Next Cancel Finish

T

{22 Problems X | [ Properties ®] AADL Prop Classifier In = Project Dep tH Packagean = O

)
Oitems

Description Resource Path Location

Writable Insert 13:48[4]
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Creating PSPC Files

workspace - FourDronesSystem_Formation/requirement/FourDronesSystem_impl_Instance.pspc - OSATE2

This Screen ShOWS the generated File Edit Navigate Search Project Run OSATE Analyses HybridSynchAADL Window Help

(empty) PSPC file. O~ L SEEEx IBEER R ¥ -8 0w 0 BB iV v ifv il ey T g QB
? AADL Navigator & [& AADL Diagrams = B | 2 FourDronesSystem_impl_Instance.pspc &2 =8
== 8 name: FourDronpsSystem impl Instance;
. . ¥ 2 FourDronesSystem_Formation .
There arc Sample PSPC ﬁle 1n thlS ’E‘/aPlug—inConiributi_ons model: FourDronesSystem::FourDronesSystem.impl;
. =\ Referenced Projects instance: "/FourDronesSystem Formation/package/instances/FourDronesSyste
pI‘O_]eCt ¥ (= package

» =instances
» £ Drone.aadl
» |2 DroneControl.aadl
» £ Environment.aadl
» [ FourDronesSystem.aadl
» [Z RefDrone.aadl
» (= propertysets
¥ (=requirement

B FourDronesSystem_impl_Instance.pspc

» = verification

{22 Problem % | Properti [ AADL Pr Classifier = ProjectD tH Package = O

]

000

Oitems

Description Resource Path Lo

Writable Insert 1:15:14
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3. HybridSynchAADL Constraints Checker



Checking HybridSynchAADL Constraints

workspace - FourDronesSystem_Formation/requirement/FourDronesSystem_impl_Instance.pspc - OSATE2

¢ There are three menu ltems mn File Edit Navigate Search Project Run OSATE Analyses HybridSynchAADL Window Help
HybrldSynchAADL i~ BHEE D IBEERN? Y v Constraint Checking , P Q im

. 2 AADL Navigator %X [# AADL Diagrams = 5 || 2 FourDro [RSSSCICEREY -
Constraints Check, s 1 nane: IREEIE
COde Gener‘at 10n, » =i Plug-in Contributions

and For\mal AnalySiS. =) Referenced Projects

A .
¥ P FowDronesSystem_Formation model: FourDronesSystem::FourDronesSystem.impl;

instance: "/FourDronesSystem Formation/package/instances/FourDronesSyste

v &package =proposition [initial] : abs(dronel.environment.x + 0.1) < ©.01 and abs(c

» (=instances abs(drone2.environment.x - 0.5) < 0.01 and abs(c

» 2 Drone.aadl abs(drone3.environment.x - 2.5) < 0.01 and abs(d

. o o abs(drone4.environment.x - 5.5) < 0.01 and abs(d

i Clle ConSt r‘alntS CheCk tO » [5 DroneControl.aadl abs(refDrone.env.x - 0.3) < 0.01 and abs(r

» £ Environment.aadl

perform COIlStI'ail’ltS ChGCkiIlg. » [ FourDronesSystem.aadl = proposition [collision] : (abs(dronel.environment.x-drone2.environment.

*
} (abs(dronel.environment.x-drone3.environment.x

» [E/RefDrone.aadl (abs(dronel.environment.x-drone4.environment.x

» = propertysets (abs(drone2.environment.x-drone3.environment.x
v (=requirement (abs(drone2.environment .x<drone4.env1ronment.:

" (abs(drone3.environment.x-drone4.environment.
B FourDronesSystem_impl_Instance.pspc

» = verification invariant [inv] : ?initial ==> not(?collision) in time 500;

{22 Problem X | Properti ] AADL Pr Classifier = ProjectD tH Package = O

- o

U 8

Oitems

Description Resource Path Lo

Writable Insert 1:2:1
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Checking HybridSynchAADL Constraints

workspace - FourDronesSystem_Formation/requirement/FourDronesSystem_impl_Instance.pspc - OSATE2

¢ When the mOdel has no File Edit Navigate Search Project Run OSATE Analyses HybridSynchAADL Window Help
constraints error, the tool notifies =~  ®@#EACBEE 2 ¥ g0n L DEGr 5 s B s e 0 S Q s

. . £ AADL Navigator &2 (& AADL Diagrams = O || 2 FourDronesSystem_impl_Instance.pspc = =08
that the mOdel 1S Valld. S Y name: FourDronesSystem impl Instance;

g
¥ 2 FourDronesSystem_Formation

8

model: FourDronesSystem::FourDronesSystem.impl;
» =4 Plug-in Contributions

=\ Referenced Projects instance: "/FourDronesSystem Formation/package/instances/FourDronesSyste
v package =proposition [initial] : abs(dronel.environment.x + ©.1) < 0.01 and abs(c
» (=instances abs(drone2.environment.x - 0.5) < 0.01 and abs(d

» 2 Drone.aadl abs(drone3.environment.x - 2.5) < 0.01 and abs(d
abs(drone4.environment.x - 5.5) < 0.01 and abs(d

= DroneControl.aadl 0.01 and abs(r

=| Environment.aad Constraints Check
drone2.environment.

=| FourDronesSys(§ drone3.environment
> - Valid Instance Model! | S :
-| RefDrone.aadl rdrone4.environment.
» (=propertysets rdrone3.environment.
rdrone4.environment.
| rdrone4.environment.

v v v v

¥ (=requirement

» = verification OK ime 500;

[2} Problem 22 | Properti M AADL Pr Classifier = ProjectD 3 Package = 8

Oitems

Description Resource Path Lo

Writable Insert 1:2:1
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Constraints Ch

What if some HybridSynchAADL
constraints is not satisfied?

Let us add an invalid initial value to
data component and see what

happened.
* by changing the property value
param => SomethingWrong.

eck — Erroneous Model

workspace - FourDronesSystem_Formation/package/FourDronesSystem.aadl - OSATE2

File Edit Navigate Search Project Run OSATE Analyses HybridSynchAADL Window Help

CivEBRssE EHxaBEERN? A% v a0
£ AADL Navigator % [&] AADL Diagrams = O
BSY
¥ 2 FourDronesSystem_Formation
» =4 Plug-in Contributions
=i Referenced Projects
¥ (= package
¥ (=instances
» @ FourDronesSystem_FourDronesSysten

» [ Drone.aadl
» £ DroneControl.aadl
» [ Environment.aadl

» B FourDronesSystem.aadl

» [ RefDrone.aadl
» = propertysets
¥ (=requirement
[2 FourDronesSystem_impl_Instance.pspc
» = verification

(2! Problem 2 [ Properti

Oitems

Description

Writable Insert

[E FourDronesSystem_impl_Instance.pspc

4

Ej ,Qv A 4 {}‘v{}‘v*\,‘:\,‘:’v

*FourDronesSystem.aad| &2
d4lvy: port drone4.outVY -> dronel.lnvy;

v
L

Q

2 =

rlx: port refDrone.outX -> dronel.refX;

r2x: port refDrone.outX -> drone2.refX;

r3x: port refDrone.outX -> drone3.refX;

r4x: port refDrone.outX -> drone4.refX;

rlvx: port refDrone.outVX -> dronel.refVX;

r2vx: port refDrone.outVX -> drone2.refVX;

r3vx: port refDrone.outVX -> drone3.refVX;

r4vx: port refDrone.outVX -> drone4.refVx;

rly: port refDrone.outY -> dronel.refY;

r2y: port refDrone.outY -> drone2.refY;

r3y: port refDrone.outY -> drone3.refY;

r4y: port refDrone.outY -> drone4.refY;

rlvy: port refDrone.outVY -> dronel.refVy;

r2vy: port refDrone.outVY -> drone2.refVy;

r3vy: port refDrone.outVY -> drone3.refVy;

r4vy: port refDrone.outVY -> drone4.refVy;

properties

Data Model::Initial Value => ("SomethingWrong}') applies to
dronel.environment.x, drone2.environment.x,
drone3.environment.x, drone4.environment.x;

Data Model::Initial Value => ("0") applies to
dronel.environment.dotx, drone2.environment.dotx,
drone3.environment.dotx, drone4.environment.dotx;

Data Model::Initial Value => ("0") applies to
dronel.environment.dotdotx, drone2.environment.dotdotx,
drone3.environment.dotdotx, drone4.environment.dotdotx;

® AADL Pr Classifier = ProjectD t Package =
)
Resource Path
57:58:1962

16
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Constraints Check — Erroneous Model

workspace - FourDronesSystem_Formation/requirement/FourDronesSystem_impl_Instance.pspc - OSATE2

After re-instantiating the model, |
click Constraints Checkto 7~ - -@8maudibexr ¥-00. e dreor oo Qi
. . fA R ” =8 | = FourDronesSystem_impl_Instance.pspc & | = FourDronesSystem.aadl| =8
perform Constralnts CheCklng_ BEEY 8 name: FourDronesSystem impl Instance;
wih
e EOUIDIONESSYS model: FourDronesSystem::FourDronesSystem.impl;
» =i Plug-in Contr
. . . =\ Referenced instance: "/FourDronesSystem Formation/package/instances/FourDronesSystem FourDronesSystem impl I
Click Initial Mode o
> package = proposition [initial] : abs(dronel.environment.x + 0.1) < 0.01 and abs(dronel.environment.y + 0.1
» gzinstances abs(drone2.environment.x - ©.5) < ©.01 and abs(drone2.environment.y - 0.5
» 2 Drone.aad abs(drone3.environment.x - 2.5) < 0.01 and abs(drone3.environment.y - 2.5
) abs(drone4.environment.x - 5.5) < 0.01 and abs(drone4.environment.y - 5.5
Our tool then shows an error > & DroneCon S Y i b icinone onv.y - ©.3) < b,
. . » [Z Environme Constraints Check )
message in the Problems view. > (& Fourbrone | © | 2nd abs(dronel. envd
) 2 - Invalid Instance Model! § and abs(dronel.envi
-| RefDrone. | and abs(dronel.envi
» (= propertyset: | and abs(drone2.envi

| and abs(drone2.envi

¥ (=requirement .
=req | and abs(drone3.envi

» = verification L
& Problems % | Properties ] AADL Property Classifier Inform = Project Depend #} PackageandPro = O
4 errors, 0 warnings, 0 others
Description Resource P

¥ @ Errors (4 items)
@ Data Component: initial value property permits only the integer, boolean and 'param’ string value : FourDronesSys: /F
@ Data Component: initial value property permits only the integer, boolean and 'param’ string value : FourDronesSys: /F
@ Data Component: initial value property permits only the integer, boolean and 'param’ string value : FourDronesSys: /F
@ Data Component: initial value property permits only the integer, boolean and 'param’ string value : FourDronesSys: /F

Wwritable Insert 1:24:23

17
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4. Maude Code Generation



The FourDronesSystem Example

Let us go back to the correct model.

Don’t forget to instantiate the
model again.

workspace - FourDronesSystem_Formation/package/FourDronesSystem.aadl - OSATE2

File Edit Navigate Search Project Run OSATE Analyses HybridSynchAADL Window Help

Ci~ Q~iyvBEEEHLIEERN? AY¥viaa

fAADLNa X [# AADLDI = O

BEEY « §

¥ 2 FourDronesSystem_Formation
» =i Plug-in Contributions
=)\ Referenced Projects

|2 FourDronesSystem.aadl &

rix: port
¥ (=package r2x: port

» (=instances r3x: port

rdx: port
» B Drone.aadl rlvx: port

» £ DroneControl.aadl ravx: port

» £ Environment.aadl r3vx: port

» £ FourDronesSystem.aadl ravx: port

» 2 RefDrone.aadl rly: port
» = propertysets r2y: port
; . r3y: port
¥ (=requirement r4y: port
[ FourDronesSystem_impl_In rlvy: port
» = verification r2vy: port
r3vy: port
r4vy: port

properties

S Data Model:
dronel.
drone3.

S Data Model:
dronel.
drone3.

S Data Model:
dronel.

[22 Problems %2 | [ Properties

Oitems

Description

Writable Insert

| D8 v §lv ooy v 4

dl2vy: port dronel.outVY -> drone2.1inVY;
d23vy: port drone2.outVY -> drone3.inVY;
d34vy: port drone3.outVY -> drone4.inVY;
d41lvy: port drone4.outVY -> dronel.inVY;

refDrone.outX -> dronel.refX;
refDrone.outX -> drone2.refX;
refDrone.outX -> drone3.refX;
refDrone.outX -> droned.refX;
refDrone.outVX -> dronel.refVx;
refDrone.outVX -> drone2.refVX;
refDrone.outVX -> drone3.refVx;
refDrone.outVX -> drone4.refvX;

refDrone.outY -> dronel.refY;
refDrone.outY -> drone2.refY;
refDrone.outY -> drone3.refY;
refDrone.outY -> drone4.refY;
refDrone.outVY -> dronel.refVy;
refDrone.outVY -> drone2.refVy;
refDrone.outVY -> drgs.refVy;
refDrone.outVy -> .refvy;

:Initial Value => ("parm") applies to
environment.x, drone2.environment.x,
environment.x, drone4.environment.x;
:Initial Value => ("0") applies to
environment.dotx, drone2.environment.dotx,
environment.dotx, drone4.environment.dotx;
:Initial Value => ("0") applies to

environment.dotdotx, drone2.environment.dotdotx,
#] AADL Prope Classifier In = Project Dep & Package an
13:48[4]
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Maude Code Generation

workspace - FourDronesSystem_Formation/requirement/FourDronesSystem_impl_Instance.pspc - OSATE2

Clle COde Gener\atlon tO File Edit Navigate Search Project Run OSATE Analyses HybridSynchAADL Window Help
automatically generate the oo BEE SRR e

|
O~

i ‘IAd Constraint Checking ¢ Q B

. 2 AADLNa 2 [@ AADLDI = O || 2 FourDronesSystem _i CodeGenerati?n =g
rewriting-modulo-SMT model from 5%y & name: FourdronesslAMMMAMES

¥ 2 FourDronesSystem_Formation

the HybrldsynChAADL mOdel b mPlugin Contributions model: FourDronesSystem::FourDronesSystem.impl;

=\ Referenced Projects instance: "/FourDronesSystem Formation/package/instances/FourDronesSystem FourDrone
v package = proposition [initial] : abs(dronel.environment.x + 0.1) < 0.01 and abs(dronel.envir
» =instances abs(drone2.environment.x - 0.5) < ©.01 and abs(drone2.envir
» 2 Drone.aadl abs(drone3.environment.x - 2.5) < 0.01 and abs(drone3.envir
. abs(drone4.environment.x - 5.5) < 0.01 and abs(drone4.envir
» [5 DronecControl.aadl abs(refDrone.env.x - 0.3) < 0.01 and abs(refDrone.env

» [ Environment.aadl
» E FourDronesSystem.aadl = proposition [collision] : (abs(dronel.environment.x-drone2.environment.x)<0.1 and a
. (abs(dronel.environment.x-drone3.environment.x)<0.1 and a
» 5 RefDrone.aad| (abs(dronel.environment.x-drone4.environment.x)<6.1 and a
» = propertysets (abs(drone2.environment.x-drone3.environment.x)<0.1 and a
¥ (= requirement (abs(dronez.environment.x-drone4.environment.x]<0.i ang a
and a

: (abs(drone3.environment.x-drone4.environment.x)<0.
B FourDronesSystem_impl_|

» = verification invariant [inv] : ?initial ==> not(?collision) in time 500;

{22 problems 2 | [C] Properties [ AADL Prope ClassifierIn & Project Dep t Packagean = O
S g
8

Oitems

Description

Writable Insert 1:1:0
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Maude Code Generation

workspace - FourDronesSystem_Formation/verification/instance/FourDronesSystem_impl_Instance.maude - OSATE2

The generated MaUde ﬁlCS, iIlChlding File Edit Navigate Search Project Run OSATE Analyses HybridSynchAADL Window Help
. . [ vy v RIE S 85 B 5] 3¢ A2 Y viF ! FL /S v By oo v v 2
Maude files for properties, are in the = M A Ut L = ST L

fAADLNa % [# AADLDI = B | [2 FourDronesSystem_impl_Instance.maude & =8

ver i .F i cat i on / i nstance directory. 2SY o 8 mod FOURDRONESSYSTEM IMPL INSTANCE-MODEL is

v FourDronesSystem_Formation including MODEL-TRANSITION-SYSTEM .

» = Plug-in Contributions --- AADL identifiers
=i Referenced Projects ops nx ny t refay refaX : -> VarId [ctor]

-r K ops refVX outVY currVX outVX refVY currVY currX currY refX inX refY inY accY inV
& package ops drone4 drone3 drone2 dronel nx ny droneThread offsetX offsetY refDrone FourD
» =instances ops output init exec : -> Location [ctor]

» 2 Drone.aadl ops loopBoundNum transBoundNum : -> Nat .

- --- the initial state
> B Dronecontrol.aadl op initial : -> Object .

» [Z Environment.aadl eq initial = < FourDronesSystemimplInstance : System |
» 2 FourDronesSystem.aadl features : (

- none),
» [Z RefDrone.aadl subcomponents : (
» = propertysets < dronel : System |

features : (
) < inX : DataInPort |
[2 FourDronesSystem_impl_In cache : null(Real),
w = verification content : null(Real) ,
- properties : none >
¥ &instance < inY : DataInPort |
[2 FourDronesSystem_impl_ cache : null(Real),

B FourDronesSystem_impl content : null(Real) ,

» =randomized-simulation - in\e)r(o?e[:;:;n;o:gnT ”

¥ (=requirement

» Eresult cache : null(Real),

» (=semantics content : null(Real) ,
. . t :

» =symbolic-reachability - inS;o?egat:inPo?gnT g

cache : null(Real),
content : null(Real)
[2 Problems 2 | [T Properties ®] AADL Prope ClassifierIn & Project Dep t Packagean = O
7 8
Oitems
Description

Writable Insert 1:1:0
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Outline

5. Formal Analysis



Portfolio Analysis

. ° . workspace - FourDronesSystem_Formation/requirement/FourDronesSystem_impl_Instance.pspc - OSATE2
Clle POPt‘FOllO AnalyS]'S to File Edit Navigate Search Project Run OSATE Analyses HybridSynchAADL Window Help
perform symbolic reachability and

N DR SRl - T (= H Rt | E RTINS "4  Constraint Checking

. . A . “ AADLNa X [# AADLDI = 0 |2 FourDronesSystem_iniiibasattbaiel =g
randomized simulation simultaneously =% . § || hane: FourbronesslAUMCUIIES B symbolic Reachabilty
; Randomized Simulation
. o . ¥ 8 FourDronesSystem_Formation .

- model: FourDronesSystem::FourDronesSystem.im = .

using rewriting-modulo-SMT. b = Plugin Contributions Portfolio Analysis
=i Referenced Projects instance: "/FourDronesSystem Formation/package/instances/FourDronesSystem FourDrone
¥ package = proposition [initial] : abs(dronel.environment.x + 0.1) < 0.01 and abs(dronel.envir
» =instances abs(drone2.environment.x - ©.5) < ©.01 and abs(drone2.envir
2 Drone.aadl abs(drone3.environment.x - 2.5) < 0.01 and abs(drone3.envir
- abs(drone4.environment.x - 5.5) < 0.01 and abs(drone4.envir
= abs(refDrone.env.x - 0.3) < 0.01 and abs(refDrone.env

Environment.aadl

[

4
» 5 DroneControl.aadl
4
>

E FourDronesSystem.aadl = proposition [collision] : (abs(dronel.environment.x-drone2.environment.x)<6.1 and a
(abs(dronel.environment.x-drone3.environment.x)<0.1 and a

» [5/RefDrone.aadl (abs(dronel.environment.x-drone4.environment.x)<0.1 and a

» (= propertysets (abs(drone2.environment.x-drone3.environment.x)<0.1 and a
v (=requirement (abs(drone2.environment.x-drone4.environment.x)<0.1 and a
(abs(drone3.environment.x-drone4.environment.x)<0.1 and a

¥ (= verification invariant [inv] : ?initial ==> not(?collision) in time 500;
¥ (=instance
[2 FourDronesSystem_impl.|
[E| FourDronesSystem_impl_
» =randomized-simulation
» =result
» =semantics
» = symbolic-reachability

(22 Problems %2 | [ Properties (] AADL Prope # Classifierin = Project Dep & Packagean = O

7 2
8

Oitems

Description

Writable Insert 1:1:0
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Portfolio Analysis

Create a new configuration file

Set PSPC file

“FourDronesSystem impl Instancel.pspc”

path

Click Portfolio Analysis radio
button

Set positive integer value in Timeout

infinity can be set for infinite
time.

Run Configurations »Q

Create, manage, and run configurations

ko Name: | New_configuration

type filter te Anlaysis

EASE Scri|| lPropSpec File | ${workspace}/FourDronesSystem_Formation/requirement/FourDronesSystem_impl_Instance.ps Brd
v HybridSyl| | nalysis Method I
= Randomized Simulation: Symbolic Reachability: Portfolio Analysis: ©
¥ Java App
— Random seed: 1
J1Java App
@ Launch Gi| | Default minimum bound of "param": | -10000
Default maximum bound of "param": | 10000
Loop bound:
Transition bound:
Timeout: infinity
Filter matched
@ Close Run
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Analysis Results

workspace - FourDronesSystem_Formation/requirement/FourDronesSystem_impl_Instance.pspc - OSATE2

The HYbI'idsynChAADL Result File Edit Navigate Search Project Run OSATE Analyses HybridSynchAADL Window Help

: M g A EH B A a2 AY¥ i N - [WH PR STUR R L TR 4 v [ 4 1 =
view shows the analysis results. P e 0 DN
& ” = O | = FourDronesSystem_impl_Instance.pspc & \ =8
BSY name: FourDronesSystem impl Instance;
§ model: FourDronesSystem::FourDronesSystem.impl;
O FourDron
v & FourDron instance: "/FourDronesSystem Formation/package/instances/FourDronesSystem FourDronesSystem imp
» =iPlug-in = proposition [initial] : abs(dronel.environment.x + 0.1) < 0.01 and abs(dronel.environment.y +
=\ Referel abs(drone2.environment.x - 0.5) < 0.01 and abs(drone2.environment.y -
» = packag abs(drone3.environment.x - 2.5) < 0.01 and abs(drone3.environment.y -
) abs(drone4.environment.x - 5.5) < 0.01 and abs(drone4.environment.y -
» & proper abs(refDrone.env.x - 0.3) < 0.01 and abs(refDrone.env.y - 0.3) <
¥ (=require o ) )
= proposition [collision] : (abs(dronel.env;ronment.x-dronez.env;ronment.x)<0. and abs(dronel.
- (abs(dronel.environment.x-drone3.environment.x)<0.1 and abs(dronel.
» & verifica (abs(dronel.environment.x-drone4.environment.x)<6.1 and abs(dronel.

(abs(drone2.environment.x-drone3.environment.x)<0.
(abs(drone2.environment.x-drone4.environment.x)<0.
(abs(drone3.environment.x-drone4.environment.x)<0.

and abs(drone2.
and abs(drone2.

1
1
1
1
1
1 and abs(drone3.

m em omomomom

invariant [inv] : ?initial ==> not(?collision) in time 500;

\ 4

{22 Problems [ Properties [ AADL Prop % Classifierin = Project De 3 Packagean |#® HybridSync X | = &
PSPCFile Propertyld Result Method CPUTime RunningTime Lot

FourDronesSystem_impl_Instance.pspc inv Counterexample found random 196ms  2165ms

Writable Insert 4:1:87
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Counterexample

Each file in Location in the result view contains a counterexample of an invariant property if it exists.

workspace - FourDronesSystem_Formation/verification/result/FourDronesSystem_impl_Instance-random-inv.txt - O...

File Edit Navigate Search Project Run OSATE Analyses

workspace - FourDronesSystem_Formation/verification/result/FourDronesSystem_impl_Instance-random-inv.txt - O...

File Edit Navigate Search Project Run OSATE Analyses

HybridSynchAADL Window Help

HybridSynchAADL Window Help

i SHEEEHIBEERN? FY vian = [
Q im®
% | ” = 0 | 2 FourDronesSystem_impl_Instance.pspc |5/ FourDronesSystem_impl_Instance-random-inv.txt & | =g
=3¢ (
Time: ©
§7 FourDronesSystemimplInstance ->[
O FourDron drone4 ->[
v & FourDron (drong . droneProc . droneThread) ->[
i variables: (offsetX |=> 0.0),(offsetY |=> 0.0),(refvye |=> 0.0),refvxe
» =i Plug-in |=> 0.0
=i Referer currState: init]
> = k env1rqnment ->[
©packag variables: (dotx |=> 0.0),(dotdotx |=> 0.0),(dotdoty |=> 6.0),(x |=>
» = proper 5.5043037873027618), (y |=> 5.5068853148857322),doty |=> 0.0
¥ (=>require currMode: @@default@loc@@]]
drone3 ->[
(drone . droneProc . droneThread) ->[
» & verifica variables: (offsetX |=> -5.0e-1),(offsety |=> 0.0),(refvye |=> 0.0),
refvxe |=> 0.0
currState: init]
environment ->[
variables: (dotx |=> 0.0),(dotdotx |=> 0.0),(dotdoty |=> 0.0),(x |=>
2.5020552674103653) , (y |=> 2.5071589124009845) ,doty |=> 0.0
currMode: @@default@loc@@]]
drone2 ->[
(drone . droneProc . droneThread) ->[
variables: (offsetX |=> 0.0),(offsetY |=> 5.0e-1),(refvye |=> 0.0),refvxe
|=> 0.0
currState: init]
environment ->[
variables: (dotx |=> 0.0),(dotdotx |=> 0.0),(dotdoty |=> 0.0),(x |=>
5.0089766355019472e-1). (v |=> 5.0694503474909458e-1) .dotv |=> 0.0
[22 Problems [ Properties [ AADL Prop # Classifier In = Project De 3 Packagean | @ HybridSync % | = O

Method CPUTime RunningTime Location
196ms 2165ms

Propertyld Result

|_Instance.pspc inv Counterexample found random

Writable Insert 1:1:0

N~

@ FourDron
v FourDron.
» =\ Plug-in
=i Referer

» = packag

» =proper

¥ (=require

B Four

» (= verifica

BHEE BRI

A¥ il =] - [P R SR HEEE SR 2R A CTeR ARl

Q m®
|2l FourDronesSystem_impl_Instance.pspc |5/ FourDronesSystem_impl_Instance-random-inv.txt 22 =0
\
Time: 1600
FourDronesSystemimplInstance ->[
drone4 ->[
(drone . droneProc . droneThread) ->[
variables: (offsetX |=> 0.0),(offsety |=> 0.0),(refvye |=> 0.0),refvxe
|=> 0.0
currState: init]
environment ->[
variables: (dotx |=> -5.8329791565432182e-1),(dotdotx |=> -4.0e+1),(

dotdoty |=> -4.0e+l),(x |=> 5.5000508315814276),(y |=> 5.502632359164398),
doty |=> -5.8329791505432182e-1
currMode: @@default@loc@@]]
drone3 ->[
(drone . droneProc . droneThread) ->[
variables: (offsetX |=> -5.0e-1),(offsety |=> 0.0),(refvye |=> 0.0),
refvxe |=> 0.0

currState: init]
environment ->[

variables: (dotx |=> -5.2987239764301874e-1), (dotdotx |=> -4.0e+1),(
dotdoty |=> -4.0e+l),(x |=> 2.498545707938066),(y |=> 2.5036493529286852),

doty |=> -5.2987239764301874e-1
currMode: @@default@loc@@]]
drone2 ->[
(drone . droneProc . droneThread) ->[
variables: (offsetX |=> 0.0),(offsetY |=> 5.0e-1),(refvye |=> 0.0),refvxe
|=> 0.0
currState: init]
environment ->[

{22 Problems [ Properties ®] AADLProp & Classifier In = Project De &} Package an | @ HybridSync X | = O

Propertyld Result Method CPUTime RunningTime Location
|_Instance.pspc inv Counterexample found random 196ms  2165ms
Writable Insert 1:1:0
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Thank you!



