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Message Sequence Charts (MSCs)

What are Message Sequence Charts

Visual specification language

Often used in the design of communication protocols

Standardized: ITU-TS Recommendation Z.120

Similar to UML’s sequence diagrams

What does our tool provide

MSCAN tests MSC specifications for implementability



Introduction to Message Sequence Charts Implementability Tool Presentation Summary and Outlook

An MSC Example
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Definition: Compositional MSC (CMSC)
[Gunter & Muscholl & Peled TACAS’01]

A CMSC is a tuple M = 〈P, E, t,m,≤〉

P finite set of processes

E =
⊎

p∈P

Ep = Send ⊎ Rec set of events

t : E → {p!q, q?p | p, q ∈ P} labeling function

m : S−→ R partial injective matching function
(respects FIFO)

≤ ⊆ E × E partial order on events

Ep is totally ordered by ≤

If m is total and bijective, we call M an MSC
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A CMSG Example (Alternating-Bit Protocol)
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A CMSG Example (Alternating-Bit Protocol)
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Definition: Compositional MSGs (CMSGs)
[Gunter & Muscholl & Peled TACAS’01]

A CMSG is a tuple G = 〈V,R, V 0, V f , λ〉

〈V,R〉: finite graph (R ⊆ V × V )

V 0 ⊆ V : set of start nodes

V f ⊆ V : set of end nodes

λ : V → CMSC: node labeling function

If λ maps to MSC, then G is called an MSG.
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Definition: Communicating Finite-State Machine (CFM)

Let P be a given finite set.

A CFM A = 〈(Ap)p∈P , F 〉

(Ap)p∈P : collection of local automata

F ⊆
∏

p∈P

Sp: set of global final states

Ap = 〈Sp, sp,−→p〉

finite automaton

Sp: finite set of local states

sp ∈ Sp: local start state

−→p⊆ Sp × {p!q, p?q | q ∈ P} × Sp:
local transition relation



Introduction to Message Sequence Charts Implementability Tool Presentation Summary and Outlook

An easy example
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An easy example

p
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The problem we face:

Deadlocks

The solution:

Local-choice MSGs
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Local-choice CMSG
[Genest TACAS’05; Ben-Abdallah & Leue TACAS’97]
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Local-choice CMSG
[Genest TACAS’05; Ben-Abdallah & Leue TACAS’97]
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Globally cooperative CMSGs
[Genest et al. ICALP’02; Morin STACS’02]
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Not globally cooperative!
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Globally cooperative CMSGs
[Genest et al. ICALP’02; Morin STACS’02]
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Globally coop. = implementable

Special case: Regularity
[Henriksen et al. ICALP’00]
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Overview

Property Complexity Implementable
w/wo deadlocks

local P YES / YES

local-choice P YES / YES
[Genest et al. ICALP’02]

locally coop. P YES / NO
[Genest et al. ICALP’02]

regular Co-NP complete YES / NO

globally coop. Co-NP complete YES / NO
[Muscholl & Peled MFCS’99] [Genest & Kuske &

Muscholl IC’06]

generally NO / NO

Safe/globally cooperative CMSGs come along with decidable
model-checking problems! [Madhusudan & Meenakshi FSTTCS’01]

[Genest & Kuske & Muscholl Information&Computation’06]
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Summary

What was done so far

implementation of GUI and console application

implementation of several property checks

tests on small and mid-size examples

Visit our tool web page at:

http://www-i2.informatik.rwth-aachen.de/MSCan/
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Outlook

Future Work

tests on larger examples

performance tests

speed-up by exploiting inclusion hierarchies

realizability without extra data
[Alur et al. ICSE’00; Lohrey CONCUR’02; Morin STACS’02]

automatic CFM generation from MSC specifications
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