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4.1

Introduction

The LTSA Eclipse plug-ins for the SENSORIA Case Tool are a set of services providing
interfaces to the LTSA suite of model-checking tools. The SENSORIA Case Tool provides a
framework for offering these services and can be used to script the execution of service
methods in a workflow style. The set of LTSA services and functions currently available
includes the following:

e Core LTSA safety, liveness property model checking
e WS-Engineer (WS-BPEL and WS-CDL) FSP models and property checking
e LTSA MSC (MSC from LTSA traces and from MSC XML)

e LTSAUML (LTSA and FSP models and analysis from UML XMI Models)

Glossary and Acronyms

Acrony Description

m

FSP Finite State Processes

LTSA The Labelled Transition System Analyser
MSC  Message Sequence Chart

Installation

The LTSA Eclipse SENSORIA Case Tool plug-ins require the LTSA Eclipse plug-in, and can be
installed as features from the main LTSA Eclipse Update site (which is used via the Help ->
Software Updates -> Find and Install option in the Eclipse IDE.

Please see the LTSA Eclipse help guide for further details of installing the core LTSA Eclipse and
associated plug-ins.

Tutorials

Featured tutorials include:

1. lllustrated MSC Trace from the safety check of a BPEL process
2. MSC Trace of a UML Interaction Diagram

MSC Trace from BPEL Process

This tutorial demonstrates producing a Message Sequence Chart trace from the analysis of a
Business Process Execution Language for Web Service (BPEL4WS) process specification. Each
step is illustrated with an example figure.

1. Locate the SENSORIA Browser view and check that the following plug-ins
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Tutorials

have been installed.

Analysis -> Web Services -> WS-Engineer
Modeller -> MSC -> LTSA MSC

& Sensoria - WS-Engineer - Eclipse SDK

File Edit Mawigate Search Project Run  Window Help

il 3 DA R
* Sensoria Browser 5 =g ! wWS-Engineer 4
== Analysis .
#- = Model Checker WS-Engineer
=B web Services Info

7Y Engineer Basic information about khis kool
=B Z‘?d:lu:cr 1d: ic.doc. sensoria. wsengineer . wSEngineer
- Mame: WS-Enginest

Descripkion: The WS-Engineer Analysis Suite

= b= Orchestration

4T shell Functions
= b= Transformation Awailable Functions
44 Hugo Mads! Transformatar * java.lang.String checkBPELSaFety(java.lang. String)

Safety check a BPELWS L .x process
* java.lang.String checkBPELProgressiiava.lang. String)

Progress check a BPEL4WS 1.x process

* java.lang.String bpeltoFSP(iava.lang. String)
zenerake FSP For a BPELAWS 1.x process

5 Mavigator 52 =8
-
= <‘=:=='>
= = test Tool Infa
= project S -
marketplacs_2.bpsl Sensatia Shell &2
=] marketplace_msc2,xml wi'elcome bo the Sensoria Scripting Shell
marketplace bpel Please type help() for more infarmation.
Sensoriaz

=g

| / sensoria

" Sensoria Blackboard &1

Bv:uﬁ

2. Select and invoke the checkBPELProgress method on the WS-Engineer
Tool info view, and then use the invoke function wizard to select a BPEL

process file or string.
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£ Sensoria - WS-Engineer - Eclipse SDK

File Edit Mavigate Search Project Run Window Help
- [E - % Invoke Function [=¢3 ﬁ[m =
/ Sensotia Browser I3 ~ Invoke a tool function

=B Analysis This wizard page allows vou to invoke a kool Function. Please select parameter values.
- Model Checker
ts: Web Services
'% WS-Engineer
Modeller

/ Sensotia Blackboard 22 =8

Invoking Function java.lang. String checkBPELProgress(java.lang. St e 251l
Parameters of Function call

Select a value for parameter type dass java.lang. String

=] T MsC Expected Type Selected Yalue S
s LTsa mse java.leng. String nl From string | From blackboard | Fram file
T oML

= Orchestration

Select a file:

& Load a file =13

== Shel
Transformation Flease select an existing or new file
$ Huga Model Transfo = = test

Jproject
el
marketplace_msc2,xml
- @9 marketplace, bpel

T35 Navigator 52 :

= 1= test

: project

ﬂg marketplace_2.bpel
marketplace_msc2,
ﬂg marketplace, bpel @

The result of the Function call {if any) will be posted to the blackbog

3 Please choose |

File: Narne:

®

D()

3. If the call was successful, check that the result is on the SCT Blackboard
view.
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& Sensoria - LTSA MSC - Eclipse SDK

File Edit Mavigate Search Project Run Window Help
3

ﬁ| / Sensoria |

I EB AP
/ Sensotia Browser 23 {2y = B[ / ws-Engineer (/ LTSA MSC &8 = B[ / sensotia Blackboard &7 &y =8
[S8-H AEaIysws LTSA MSC = % W_S-Engineer )

-t Model Checker {21 30/08/07 10:22 - Compiling: MARKETPLACE_BPELMad. ..

- Web Services Info
4 ws-Engineer Basic information about this tool
M_odeller d: ic,doc. sensoria,msc, LT3AMSC
& M Mame:  LTSAMSC
Lol TSA MSC
=ML Description: LTSA M3C Funchions
E= Orchestration
(&= Shel Functions
Transformation Avalable functions

4, Huga Madel Transformator ® jovalang, String mscFroml TSATracet ava.lang, String)
M5C analysis from ICL implementation of IST standard

5. Mavigator 52 =8
Eh-
B = test Taol InfnJ < | >
~[E .project =
@-9 mparlietplaca 2.bpel /' Sensoria shell &2 =¥ =08
-B marketplaca:msczxml ‘Weltome ko the Sensoria Scripting Shell
@@ mnarketplace. boel FPlease type help() for more information,
place.bp Sensariaz
e
]

4. Use the result on the SCT Blackboard as Input to the LTSA MSC plug-in
method mscFromLTSATrace.
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£= Sensoria - LTSA MSC - Eclipse SDK

File Edit Mavigate Search Project R Wi : (= e |
ile it Mavigate Searc roject un Wil Invoke Function @ |EH5|

Do E g g = N »
: - : - HRY .
(0 fQ- i i i Invoke a tool function ﬁ' # Sensaria |

/ Sensaria Brawser £4 fit © 7| This wizard page allows you to invoke a tool function, Please select parameter values, kboard &4 ffy & o T O

=T Analysis

! 15 Model Checker
== Web Services
5 wWS-Engineer Parameters of function

Invaking Function javala & parameter Value 10:22 - Compiing; MARKETPLACE_BPELMad, ..

Select a value for parameter type class java.lang. String

Expected Type From string | From blackboard | From file |

java.lang.string
o TSR MSC () Exacttype orly (O Arrays & Iterables (O All objects (Bean view)
Board object;

= '&, W3-Engineer

. ompiling: MARKETPLACE_BPELMod
ransformation

ﬁ; Hugo Model Transformatar

T Navigatar &2 =
= <“'=?> The result of the functior]
= & test m I sl
< i | E = =g
@® marketplace_2Z.bpel =

marketplace_mscz il @ Compiling: MARKETPLACE_BPELModel 0 OCompiled: MARKETPLACE _SELI
@Q matketplace.bpel

n<>

5. If successful, a new LTSA MSC editor window will display with a graphical

trace of the BPEL interactions. If the call is not successful, please check the
result on the SCT Blackboard.
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& Sensoria - String-based file: new - Eclipse SDK

File Edit Mavigate Search Project Run Window Help
CCi-H D R LI [ | / Sensoria »
/' Sensoria Browser & = B / wsEngineer /LTS8 MSC T *new &2 = B / Sensoria Blackboard 52 =0
= I Analysis [ hmscC r trace1 == LTSA MSC
# T Model Checker = (=1 30/06/07 10:24 - running (class java.lang. String)
=t web Services 7l =125, W3-Engineer
< ws-Engineer seller tiatketpla... buyer negatiti... ‘=1 30/08/07 10:22 - Compling: MARKETPLACE _BPEL
=B Modeller
= marketp\acefsellg _receive_offerprocct
_ Rl LA NES matketplace_buydr_receive_reduirepricuct
H- ML —
=B Orchestration negotisti
#-T5= shel marketplace_selep_reply_offerproducy =
= H= Transfarmation —_—
< Hugo Modsl Transformator marketplace_buydr_reply_requireprociict
B Mavigator 52 =8 [
= <
= =S Rl
] Il [ ]
= = test =
£ project o x| m e e ]
marketplace_2.bpel = - -
) marketplace_mse2.xml M35 Editor | FSP Editor £ b
! n :
marketplace. bpel /' Sensoria Shell 22 ==
‘Welcome to the Sensoria Scripting Shell
Flease type helpl) for maore infarmation,
Sensarias
me

4.2 MSC Trace of UML Interactions

This tutorial demonstrates producing a Message Sequence Chart trace from the analysis of a UML2
interaction specification (exported to UML XMI 2 standards). Each step is illustrated with an example
figure.

Note that this tutorial requires sources files downloaded from here: http://www.doc.ic.ac.uk/ltsa/
eclipse/sensoria/tutorials/umlmscexamplel.zip

1. Locate the SENSORIA Browser view and check that the following plug-ins
have been installed.

Modeller -> MSC -> LTSA MSC
Modeller -> UML -> LTSA UML XMI

© 2007 DoC Imperial College London
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2. Select the LTSA UML XMI plug-in and execute the

& Sensoria - LTSA UML XMI - Eclipse SDK

File Edit Mavigate Search Project Run Window  Help

M Rl= N P A SR R £ | / Sensori | >
/ sensn iF '?«:T.Nawg] = B 4 LrsaumL M 5 = 8| / sensoriaBlack 32 =0
o = LTSA UML XMI fir
- B Analysis
= &= Modeller Info
C =t MaC Basic information about this taol
% LTSA MSC d: ic.doc.sensoria, uml LTSALML
T;_: ML Mame: LTSA LML =MI
<, Argo UML Madeller Description: LTSA UML ¥MI Functions
< LTSA UML RV
== Orchestration T
(-t Transformation uan lons .
Available functions
*  java.lang, String mscAMLEromIMLINterackioniiaya lang, Skring
Returns MSC XML from LML #MI Interaction Model
Toal InFoJ
[ ]
/ Sensoria Shell 52 =7 =8
‘Welcome ta the Sensoria Scripting Shell
Flease type help() For more information.
Sensoria
oe

mscXMLFromUML Interaction service method, using a valid UML2 XMI
document containing the UML Interaction.

£= Sensoria - LTSA UML XMI - Eclipse SDK

i Modeller

File Edit Mavigate Search Project Runm window  Help
09~ Q- i - F e
/s 5\ oo | 70| QECEREERN,
G S LTSA UML XMI
B Analysis
- Info

Biasic information about this bool

£ Invoke Function

Invoke a tool function

This wizard page allows wou to invoke a tool Function, Please select &

parameter values,

Io?\ﬂ;ﬂ_g;s & Parameter Value X

Id: ic.doc,sensoria.uml LT} Paramets Select a value For parameter bype class java.lang. String
Marme: LTS& UML ¥MI Expect -
<& Argo UML Madeller Description: LTS LML 3MI Functio| | o1 | | From string | From blackboard | From il |
< LTSA UML =M Select a file:
2= Orchestration 4
i = Browse. ..
&= Transformation Fl.lantlDl'lS ) | | [_]
Available functions The result
® java.lang.String mscAMLFroml
Returns MSC SML From UML $MI)

Toal InFo]

[

/ Sensoria Shell 23

‘Welcome to the Sensoria Scripting Shel
Flease type help() for more infarmation.
Sensarias

3 Flease choose a file.

o | Com ] |

3. If successful, an XML document will be placed on the Sensoria Blackboard.
If the method is not successful, an error message will be placed on the
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Sensoria Blackboard.

& Sensoria - LTSA UML XMI - Eclipse SDK

File Edit Mavigate Search Project Run Window  Help

| il > N th o §>| / Sensoria| >
/ Sensn 1 B Navig | = O/ LTsaumLsmr £2 = 8| / sensoriaElackboard £2 =8
= LTS& LML XM
LTSA UML XMI “ 1. S—
= Analysis [=d04/11 /07
=t Modeller Info
Ot MsC Basic information about this tool
<L LT5A MaC 1d: ic,doc, sensoria, uml LTSALML
(= B umML Marne: LTSA UML <MD
<, Argo UML Modeller Description: LTSA UML ¥MI Functions
Sl LTSA UML 3MI
&= Orchestration o
= Transformation unctions

Available functions

* java.lang.String
sCHMLFromUMLInter action(iava.land. String )
Returns M3C ML From UML $MI Inkerackion Model

Tool Infa

| "
ol

/ Sensoria Shell &2 =Y 0

wielcome bo the Sensoria Scripting Shel
Flzase type help() for mare infarmation.
SEnsoriat

4. Select the LTSA MSC plug-in and execute the openMSCEditorWithMSC

service method, using a successful result of the LTSA UML XMI service
method in 3.

© 2007 DoC Imperial College London
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£ Sensoria - LTSA MSC - Eclipse SDK - |
£ Invoke Function 18
e ) L : o Invoke a tool function -
3 - 3 @ 3 2o : =
: [ : % el This wizard page allows vou ta invoke a tool function. Please
/ senso B2 %SNavig | T O |[ LTS UMLHMI £ x select parameter values. = O
nvoking Function java.lang.String open Ear i java.lang. String) ol
Invoking Function j | Skri MSCEditorwithMSiC(. | String) of
& Analysis tool LTSA MSC. a.lang.st
-1 Modeler Info Parameters of Function call
— i i i i class jav.
2% MaC Biasic information about this boal [ selected Yalue [Edit... ] s I
% LTSA MSC Id: ic.doc.sensoria.msc. LTSAMT java.lang, String null
(= B= umL Marme: LTS& MSC
<k, argo UML Modeller Description: LTSA MSC Functions & Parameter Value
A LTSA UML XM =
1= Orchestration o Select a value for parameter type class java.lang.String
B Transformation F:Vr:;::;g:unctions The res Fram string | From blackboard | From file |
® java.lang.String (%) Exact type only () Arrays & Iterables () All objects (Bean view)
mscFroml TSATrace(java.lang. Skring) i
MSC analysis From ICL implementatiar] Boardlobiect)
standard ~ A
® java.lang.String @ 3
openMSCEditorwithMSCiava.lang. St S — —
Load an M5C %ML dacoument and open MSC < | Rd
Editar
| <7eml version="1.0" encoding="UTF-5"? >0 0O <specification> <hmsc = <bm
Tool Info
/ Sensoria Shell 23
‘Welcome to the Sensoria Scripting Shell
Please bvne beln™ For more infoemation. QK ] [ Cancel
k4

5. If successful, the LTSA MSC Editor will be opened displaying a trace from
the XML document generated in 3. If the method is not successful, an error
message will be placed on the Sensoria Blackboard.

& Sensoria - String-based file: new - Eclipse SDK

File Edit Mavigate Search Project Run ‘Window Help LTSA  MSC

rEHO BB GCdEd QS Y e | / Sensaria | >
/ Sens B2 Tomavig | T O/ LTS&UML RMI 4 LTSA MSC B *rew 53 = 0Ol /sen 2. T O
hMSC interaction|
15 Analysis ~ll| =% 158 MaC
=k M_odeller vehicle userprompt reasoner remotedis... archestra... '%%'l WA i)
= & MsC | 04/11J07 18
B L LTSAMSC getvehice [ LTSA UML XMI
= B UML
<L argo UML Modeller findServices
- % LTSA LML =HL findServices_repl
= Orchestration —_—
= Transformation get'ehicle_reply
getRoute
getRoute_reply
(Rl = z
< |
RX TR e
M3C Editor | FSP Editor
& >
/ Sensaria shell | O) LTS Output 52 =0
o
=4
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5 Plug-in Reference

These plug-in references refer to specific details about each LTSA SENSORIA plug-in provided.

The plug-ins are categorized by Software Engineering topic. For example, by Analysis plug-ins or by
Modelling plug-ins.

51 Analysis

The Department of Computing, Imperial College London provides the core LTSA model
checker in the Analysis services within the SENSORIA browser.

5.1.1 Model Checking

5.1.1.1 LTSA
ID: ic.doc.sensoria.ltsa
Name: LTSA

Description: Core LTSA Functions plug-in

5.1.1.1.1 Info
ID: ic.doc.sensoria.ltsa
Name: LTSA

Description: Core LTSA Functions plug-in

5.1.1.1.2 Functions

Analyse
Provides a method to analyse a Finite State Process model.

Input:  An FSP model (type: String)
Output: A Trace (type: String)

Safety
Provides a method to safety check a Finite State Process model.

Input:  An FSP model (type: String)
Output: A Trace (type: String)

Progress

Provides a method to progress check a Finite State Process model.

© 2007 DoC Imperial College London
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Input:  An FSP model (type: String)
Output: A Trace (type: String)

Compile
Provides a method to compile an FSP source model to a Finite State Machine.

Input:  An FSP model (type: String)
Output: Result of compilation (type: String)

5.1.2 Web Services
Enter topic text here.
5.1.2.1 WS-Engineer

Enter topic text here.
5.2  Modeller

Enter topic text here.

5.21 MSC
Enter topic text here.
522 UML

Enter topic text here.

6 Appendix
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