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Agenda

Objectives

What are we looking for?
Where can we look it for?
How can we look it for?
What else can we look for?
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*Not just Web Services
*Thread Communication

*Remoting
*COM and CORBA

*etc

Data Access Logic

Service Agents




What are we looking for?

Coordination Patterns using Web Services calls
e Synchronous
e Asynchronous

But we also need to keep the code that regulates Web
Service Calls

flights findFlight (string whereAmI) {
SRS T e e s e s e
return KlmReservationWebService () ;
else
return TapReservationWebService () ;
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Where to look it for?

Visual Basic

C++

UI Process Components

UI Components Haskell

C#

Java

34 d
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UI Components

Service Interfaces

Business Workflows Business Entities ‘

Data Access Logic

Service Agents
Components

Intermediate Language

Executable Code
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Syntax Tree -> MDG

Create a node for each statement

Create flow edges between control flow dependent
statements

If statement contains function call, then create MDG
for the called function and connect it to the analyzed
statement,
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How can we look it for?




MDG -> Annotated MDG

¢ Parametric Annotations
e Annotate Direct Web Service Calls (SOAP)

« Synchronous
« Asynchronous
e Annotate COM and CORBA object calls
e Synchronous
e Asynchronous
e Annotate Object Remoting calls (RMI, .net Remoting)
e Synchronous
e Asynchronous
e Annotate Inter Thread Calls
e Synchronous
e Asynchronous

e RSS, REST, ...
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How can we look it for?




Annotated MDG -> CDG

Remove all nodes that are not annotated except:

e 1) Function call nodes for which there is a path to an
annotated node

e 2) Control flow nodes for which there is a path to an
annotated node
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How can we look it for?




CDG -> Orc

* Traverse the CDG and

e Generate Site Calls for the
» Web Service calls
e COM and CORBA calls
e Remoting Calls
e Threading calls
e Generate Orc for the Control Flow nodes
« XOR(a, b, ¢)
« IF(a, b)
o Recursive calls for While, For and Foreach
e Simulate (in a different way) the internal workflow
e Detect Recursive calls and generate equivalent Orc recursive
definitions
e Treat mutual recursion cases



File View Tools Help

Orc Inspector  :
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Step 1
From  Lisbon -
Amsterdam -
domingo . 21de Outubro de 2007 [0~

Step 4

From  Bedim -
To  Budapeste -
Date  domingo . 4de Novembro de 2007 [H~

Step 2

From  Amsterdam -
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Book Hotel
# To
Rert a Car

Date segundadeis. 29de Outubro de 2007 ()=

Step 3
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=] % Forml -
) Base Types
(4 Derived Types
<4 .ctor)
é@ buttonl_Click(Object, EventArgs) : Void
&% CallServices() : Void
&% CarBetweenStepl AndStep2() : Void
&% CarBetweenStep2AndStep3() : Void L
&% CarBetweenStep3AndStepd(] : Void 5
@@ Dispose(Boclean) : Void
&9 FlightsStepl () : Void
&% FlightsStep2() : Void
% FlightsStep3() : Void
&% FlightsStepd() : Void
éﬁ Forml_Load(Ohbject, EventArgs) : Void
&% GetCheapestFlight(DataSet) : DataRow
&% HotelBetweenStepl AndStep2( : Void
é@ HotelBetweenStep2AndStep3() : Void
&% HotelBetweenStep3AndStepd ) : Void
&% InitializeComponent() : Void
&9 buttonl : Button
g% cbBookHotell2 : CheckBox
g® chBookHotel23 : CheckBox

= hRonkboteld « CheckBoy
< 1] ] 3

Method Execution Graph

Coordination Graph
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private void buttonl_Click(object sender, EventArgs e); )
Declaring Type: TripPlanner.Forml

Assembly: TripPlanner, Version=1.0.0.0

4

4 m ] *

TripPlanner.Forml.buttonl_Clicl

TripPlanner Forml.HotelBetweenStepl AndStep? = TripPlanner.WorldHotelReser

TripPlanner.KLM.KImReservations.BookFlightAsync ::= Discr(Signal, BookFlightCall)

(TripPlanner.Forml.FlightsStepl() >> (TripPlanner.Forml CarBetweenStepl AndStep2() = >
(TripPlanner.Forml.HotelBetweenStepl AndStep2() > » (TripPlanner.Forml FlightsStep2() » >
(TripPlanner.Forml.CarBetweenStep2AndStep3() »> (TripPlanner.Forml HotelBetweenStep2 AndStep3() > »
(TripPlanner.Forml.FlightsStep3() = > (TripPlanner.Forml.CarBetweenStep3AndStepd ) = >
(TripPlanner.Forml.HotelBetweenStep3AndStepd () > > TripPlanner.Forml.FlightsStepd ())111)))

rWarldHotelReservations.

lableHotels()



..\..\CoordinationDiscovery\CoordinationDiscoverer\OrcInspector\bin\Debug\Reflector.exe
..\..\CoordinationDiscovery\CoordInspector\TripPlanner\bin\Debug\TripPlanner.exe
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Conclusion

No need for source code
Multi-language platform (>40 languages)

e ADA, COBOL, Visual Basic, C#, J#, Delphi, C++, Prolog,
Chrome, Ocaml, Mercury, JScript, PowerShell, Haskell,

Python, Rubyj, ...
Can be used on running applications

e Useful for analyzing servers and other non-terminating
systems

The analysis method can cope with “Reflective Systems”

e Since the analysis is performed on running systems, system
reflection modifications are also detected
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What else can we look for?

First, implement all the light grey parts

Look for more complex coordination patterns
e p.e. Van der Aalst workflow patterns
e At the Orc and Graph levels

Generate “dummy” Orc for the called sites, so that the entire
model can be animated

If available, generate the actual Orc of the called sites
Implement Orc expression transformation rules
Implement properties verification over the generated Orc

Generate skeleton implementations based on the transformed
Orc

If possible, generate running implementations based on the Orc
generated and on the intermediate graphs
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