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Abstract. In this paper, we present Reo2MC, a tool chain for the perfoce
evaluation of coordination models. Given a coordinatiordelgepresented by a
stochastic Reo connector, Reo2MC is able to automaticalheate the Quan-
titative Intentional Automaton (QIA) as its operationahsmtics, and the cor-
responding Continuous-Time Markov Chain (CTMC), whicloa# us to apply
existing CTMC tools, e.g., PRISM, for performance analyiReo connectors.
In support of understanding connector behavior and pedoo® properties, the
tool also provides the graphical representation of the Qld lslarkov Chains.

1 Introduction

The growing complexity and importance of coordination rmede software applica-
tions necessarily lead to a higher relevance of performasces for coordinators dur-
ing development of systems. In this context, the performaricsuch models plays an
important role in the quality of the final software system.fdttunately, the lack of
tools that support the performance analysis of coordinatiodels makes it difficult to
automatically verify the performance properties of cooadiion models.

Reo [2] is a channel-based exogenous coordination modekivheomplex coordi-
nators, called connectors, are compositionally built dstrapler ones, calledhannels.
Stochastic Reo [3] extends Reo by annotating with stoahpastiperties, such as pro-
cessing delays on channels and arrival rates of data/reginesn outside; the arrival
rates are influenced by the environment while the procesitays are influenced by
the primitive behavior of connectors. With these stoclegstoperties, Stochastic Reo
specifies not only the behaviour of connectors, but also &mabiour of the environ-
ment. The operational semantics of Stochastic Reo is peoviy QIA which are an
extention of Constraint Automata (CA) [4]. The states of A@how the configurations
of a system and their pending I/O requests, relevant to thregponding processing and
data arrivals, respectively. This paper introduces Reo2@Gol for automatically gen-
erating CTMCs out of Stochastic Reo connectors. Reo2MC bas mplemented us-
ing QIA as an intermediate bridge for translating Reo cisto homogeneous CTMCs
(see [3]).

Reo2MC is a plug-in for the Eclipse Coordination Tools (EQT]) It is fully au-
tomated, unlike theorem proving methods that may requiee assistance. The tool is
able to automatically derive the QIA semantics of Reo modals their correspond-
ing CTMCs. The generated CTMCs can be represented in diffézgtual file formats,



Fig. 1. A Snapshot of Reo2MC

to be used as input files for other tools, such as PRISM and éla&planalyze the

performance of the connector. The integration with ECT rsdk@ossible to specify

a connector by the graphical editor inside ECT or synthesitem other specifica-

tions like UML or BPMN automatically, and then generate ibsresponding QIA and

CTMC to check its behavioral properties and analyze itsggerénce. Figure 1 depicts
a snapshot of the Reo2MC tool in ECT.

2 Tool Usage

Reo2MC works as an Eclipse application through a graphsead imterface (see Figure
1). The execution flow is depicted as in Figure 2: the userigesvas an input a Reo
circuit, which is obtained either by using the graphicatadin ECT, or by automatic
synthesis from other specifications, such as UML sequemggatins or BPMN models,
the tools for which are also provided in ECT, and a textuatdpson of the stochastic
constraints on the connector and its environment. Onchiallriput has been provided,
the model can be automatically translated into QIA and CTM@ah represented in
XML. The GMF framework in Eclipse is used to generate the biegd representation
of QIA and CTMCs, and the XML files of the generated CTMCs carpaesed into
several other file formats, which are used as input to PRISMTM\B and Maple to
analyze the performance of connectors.

3 Experiment and discussion

In order to demonstrate the tool chain, we use PRISM [5] testrot an experiment
using a small example: Mary bought a new mobile phone andsamantransfer her
contracts stored in the old phone to the new phone. To keemtgel simple, we
assume there are three contacts that need to be transfeéigede 3 shows the Reo
circuit connecting two phones. The new phone “CM2” sendsdlhequests sequentially,
each of which is used to get a contact, through the output“patt. The new phone
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Fig. 2. Architecture of Reo2MC

“CML1” receives the requests from the input port “in” and setitrough its “out” port
the contacts, which are received by “CM1” in the “in” port. 'Reo circuit in the
system also guarantees the ordering among the data flowrequést is followed by
a reply before next request is issued. Figure 4 shows the wéhe probability of
completing the contact transmission within different iatds, which is specified as the
following PRISM CSL formula

P =?[true U[0,T] TransComplete].

The generated CTMC model has 2128 states and 7174 trassition

PRISM is a popular probabilistic model checker, which candba discrete and
continuous time Markov chain models and is able to not onfifwéhem against prob-
abilistic temporal logic formulae, but also supports relveased properties. Both states
and transitions in a system can be associated with rewardy@h instantaneous and
cumulative rewards properties can be checked. Our futurk witl aim to add rewards
to QIA so that we can handle non-functional properties negliby QoS analysis.
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Fig. 4. The experimental results.
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