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Properties of CSP-CASL

1. Supports full CASL (basic & structured specifications)

in the data part:
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◦ Subsorting & partiality
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2. Works with all denotational Csp models such as T ,N ,F .

3. Simple refinement notion with clear relations to

◦ Data refinement and
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Closely related approaches: the data part

• Initial specification in CEL (no partiality, no subsorting):

◦ Lotos (Iso 8807, 1989)

◦ Ccs-Casl (Salaün et. al, 2001 & 2002)

• Functional language with fixed data types:

◦ E-Lotos (2002)

◦ CspM (input language of FDR)

• Loose specification in equational logic (no partiality, no subsorting):

◦ µCRL (Groote, 1995)

M.Roggenbach: CSP-CASL, June 2006
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Some reactive CASL extensions

Framework Csp-Casl
Ccs-Casl
Casl-Chart
Do-Casl

�
�

�
��	

@
@

@
@@R

Meta-Framework Casl-Ltl Co-Casl

M.Roggenbach: CSP-CASL, June 2006



Modelling ep2 in CSP-CASL

M.Roggenbach: CSP-CASL, June 2006



Modelling ep2 in CSP-CASL 11Specification System Specification
System Boundaries

1 - 12 © 2002 eft/pos 2000, Version 1.0.1, July 05, 2002

Figure 1 ep2 Context Diagram
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The ep2 Consortium

Cornèr Bank Card Center, Credit Suisse / Swisscard aecs, Swiss Post,

Telekurs Multipay AG, Telekurs Card Solutions AG, Diners Club Schweiz

AG, JCB International Co. Ltd., Verband Elektronischer Zahlungsverkehr

VEZ.

Some terminal manufacturers:

Epsys AG, CCV-CardPay AG jeronimo SA, CCS Card Solutions, Telekurs

Card Solutions AG, ICP Paysys GmbH, C.A.R.U.S Retail Information

Technology GmbH, Thales e-Transactions GmbH.

M.Roggenbach: CSP-CASL, June 2006
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ep2 specification style

• plain English

• UML-like notation (use cases, activity diagrams, message sequence

charts, class models, etc.)

• pictures

• tables

• lists

• file descriptions

• encoding rules

M.Roggenbach: CSP-CASL, June 2006



Modelling ep2 in CSP-CASL 14

Shortcomings

ep2 specification style is state of the art . . .

M.Roggenbach: CSP-CASL, June 2006



Modelling ep2 in CSP-CASL 14

Shortcomings

ep2 specification style is state of the art . . .

. . . however, it is hard to produce a correct implementation:

• not usable for tool supported software development

• interleaving between different levels of abstraction

• ambiguities ; interoperability problems

• inconsistencies within/between documents
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A typical EP2 dialog: the Acquirer’s side

Acquirer Specification Specification
Use Case: Get Initialisation Data

© 2002 eft/pos 2000, Version 1.0.1, July 05, 2002 5 - 23

5.3 Overview

An overview of all messages related to the initialisation of a terminal can be found in
[ep2int], section 2.5 ’Messages Overview’.

Figure 3 Use Case Activity Diagram: Get Initialisation Data

Acquirer Use Case: Get Initialisation Data

Receive «Session Start»
Message

Send «Session End»
Message

Send «Config Data Noti-
fication» Message

Receive «Config Data
Acknowledge» Message

Send «Config Data Re-
quest» Message

Receive «Config Data
Response» Message

Send «Remove Config
Data Notification»

Message

Receive «Remove Con-
fig Data Acknowledge»

Message

Send «Activate Config
Data Notification»

Message

Receive «Activate Con-
fig Data Acknowledge»

Message

Check for Additional
Configuration Data

[no actions]

[read]

[download]
[remove]

[activate]
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. . . formalised in CSP-CASL

AcquirerInit = C_SI-Init ? start: D_SessionStart
-> CManagement

CManagement = ExitCManagement |~| ReadC |~| DownloadC ...

ExitCManagement = C_SI-Init ! end: D_SessionEnd -> Skip

ReadC =
C_SI-Init ! request: D_ConfigDataRequest

-> C_SI-Init ? response: D_ConfigDataResponse
-> CManagement

See paper at WADT 04.
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CSP-Prover

(cooperation with Y.Isobe (AIST, Japan))

Refinement proofs ‘P v Q ’ in various Csp models

• Based on Isabelle-HOL (Complex)

• Generic architecture

• At the moment: stable-failures-model (and traces-model)

• Deep encoding

• Denotational Csp-semantics (metric, partial order)

M.Roggenbach: CSP-CASL, June 2006
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Theory map

M.Roggenbach: CSP-CASL, June 2006
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Deadlocks in CSP

P is in a deadlock after trace s if

(s ,A ∪ {X}) ∈ failures(P)

Stable-failures refinement:

P vF Q :⇔ traces(P) ⊇ traces(Q) ∧ failures(P) ⊇ failures(Q)

Facts:

• Stable-failures abstraction preserves deadlocks:

Q has a deadlock, P vF Q ⇒ P has a deadlock.

• Sequential processes (prefix, non-deterministic choice)

are deadlock free.

M.Roggenbach: CSP-CASL, June 2006
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Proof of deadlock-freedom in CSP-Prover

Init vF TerminalInit |[ C SI Init]| AquirerInit

where

Init = C_SI-Init ! start: D_SessionStart
-> Loop

Loop = C_SI-Init ! end: D_SessionEnd -> SKIP
|~| C_SI-Init ! request: D_ConfigDataRequest

-> C_SI-Init ! response: D_ConfigDataResponse
-> Loop

|~| ...

M.Roggenbach: CSP-CASL, June 2006
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Proof of deadlock-freedom in CSP-Prover

Init vF TerminalInit |[ C SI Init]| AquirerInit

where

Init = C_SI-Init ! start: D_SessionStart
-> Loop

Loop = C_SI-Init ! end: D_SessionEnd -> SKIP
|~| C_SI-Init ! request: D_ConfigDataRequest

-> C_SI-Init ! response: D_ConfigDataResponse
-> Loop

|~| ...

See papers at TACAS ’05, FOSE ’05, CONCUR ’06.
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EPSRC project ‘Processes and Data’

Starting date: 1.8.2006

• Topics:

Structured Csp-Casl, Refinement, Tools, Testing.

• Doctoral students:

A.Gimblett, L.O’Reilly, G.Samuel, T.Kahsai.

• Visiting researchers:

Y.Isobe (Japan), T.Mossakowski (Bremen), H.Schlingloff (Berlin).

• Industrial Partners:

Zühlke (Switzerland) – EP2 specification.

C.A.R.U.S (Germany) – EP2 terminal.

M.Roggenbach: CSP-CASL, June 2006
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The semantical construction

(Sp,Ch,P)

?

encoding

(Sp then SpCh,P ′)

?

Casl

(P ′′(A(β(M ))))M∈Mod
-

Csp

@
@

@
@

@
@

@
@

@
@

@
@

@
@

@
@

@
@@R

(dM)M∈Mod

Csp-Casl

Mod := Mod(Sp thenSpCh)
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Data:
‘traditional’ approach Csp-Casl

initial semantics loose + initial sem.

CEL SubPCFOL

(with local top elem.)
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The new aspects of CSP-CASL

Data:
‘traditional’ approach Csp-Casl

initial semantics loose + initial sem.

CEL SubPCFOL

(with local top elem.)

Processes:

operational generic (denotational)

Proof tools:

model checking aim: theorem proving

M.Roggenbach: CSP-CASL, June 2006
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