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Context of this work
Infosmation Scciety ;

® The present courseware has been elaborated in the context of the
MODELPLEX European IST FPé project ( ).

® Co-funded by the European Commission, the MODELPLEX project
involves 21 partners from 8 different countries.

® MODELPLEX aims at defining and developing a coherent
infrastructure specifically for the application of MDE to the
development and subsequent management of complex systems within a
variety of industrial domains.

® To achieve the goal of large-scale adoption of MDE, MODELPLEX
promotes the idea of a collaborative development of courseware

dedicated to this domain.

® The MDE courseware provided here with the status of open-source
software is produced under the EPL 1.0 license.

B INRIA 2 © 2008 INRIA


http://www.modelplex.org/

Knowledge Discovery: How To Reverse-Engineer Legacy Sytems

Outline

® Knowledge Discovery Principles
® Definition of Knowledge Discovery
® Description of the overall process:
Model| Discovery + Model Understanding

® The Eclipse-GMT MoDisco Project
® Presentation
® Current toolbox & use case
® The future platform

® Possible Applications
® From source code
® From database
® From other kinds of systems

® A Concrete Application: Legacy System Interoperability Discovery
® Global picture of the process
® The implemented framework
® First experiments on concrete material from industrial partners
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Knowledge Discovery Principles

® Definition of knowledge discovery

® Important issue:
> Reverse-engineering of legacy

systems

® The objective is to apply MDE in order to bring
practical solutions to this issue:

eExtraction of models from legacy systems (applying
a metamodel-driven approach)

eUse of the information they stored

—
Model Discovery

or Model-Driven Reverse Engineering (MDRE)
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Knowledge Discovery Principles

/<

® Definition of knowledge discovery

Modeling World

Metamodel

MM;

7

c2
(conforms To

® Step 1:
e Define the
metamodel

® Step 2:
® Create the
"discoverer"

® Step 3:
® Run the

discoverer to

extract model
M. from
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Knowledge Discovery Principles

® Definition of knowledge discovery
® Motivating Examples (1/4)

A Metamodel for UniSystems PS Example Of The
Unix file system
® Study of a static
n view of the
e . system
) I‘é o U svem® ® Snapshot of the

system at time t
@ Discovery >

© 2008 INRIA
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Knowledge Discovery Principles

® Definition of knowledge discovery
® Motivating Examples (2/4)

A Metamodel for Unix Systems Py Example Of The
Unix users'’
actions

® Study of the
dynamic behavior

Dynamic behavior Of The Sys.'.em

of a Unix system
Dlscoverer .
® Execution trace of
@ Discovery > the system
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Knowledge Discovery Principles

® Definition of knowledge discovery
® Motivating Examples (3/4)

® Conclusions:

® The same general discovery process is applied in both

examples
® Only the nature of the “"discoverers” is changing

® Need for a system classification
® A decision tree more than an absolute classification
® Several points of view are possible on the same system
® A support and methodology for facilitating the development of
the "discoverers"”
® For instance, encouraging the use of the introspection
capabilities in the case of a reflexive system
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Knowledge Discovery Principles

® Definition of knowledge discovery
® Motivating Examples (4/4)

® A possible system classification (simplified version)

Dynamic System

Syntactic Static System Reflexive Dynamic System
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Knowledge Discovery Principles

® Description of the overall process

—> Model —> Model

Discovery Understanding
System Interpretation
(raw data) Presentation
Discoverers, transformations, etc Analysis
Synthesis

N N etc
RN
ATl AMWaN  AM3s

eclipse , eclipse eclipse
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Knowledge Discovery Principles

® Description of the overall process

® Model Discovery - build a view on a system
® Retrieval of the data from an existing system according to a
specific metamodel (expressing a viewpoint)
® Injection of this data into a model (i.e. the view on the
system) conforming to this metamodel

® Model Understanding > extract additional

knowledge from the model

® Process the discovered model in order to:
® Select parts of it
® Reorganize it
® Transform it to another model conforming to a different metamodel
® Compute additional elements
® Etc
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The Eclipse-GMT MoDisco Project

® Website homepage:

. I"Home | users | memeers | commirers | pownLoans | resources | prosects | apoutus | Custom Search Search
eclipse
About This Project
. Incubation
GMT MoDisco Home page
Download Welcome
Documentation . . . ) . o o
MoDisco (for Model Discovery) is an Eclipse GMT component for model-driven reverse engineering. The objective
Wiki is to allow practical extractions of models from legacy systems. Because of the widely different nature and incubation
: technological heterogeneity of legacy systems, there are several different ways to extract models from such a
MoDisco systems. MoDisco proposes a generic and extensible metamodel-driven approach to model discovery. A basic
framework and a set of guidelines are provided to the Eclipse contributors to bring their own solutions to discover
Roadmap models in various kinds of legacy.

Getting Started

Use Cases

Due to the highly diversified nature of the considered legacy, MoDisco is a collaborative component involving

R S A . , ) « Flyer-poster
many organizations. Each of them will bring its own expertise in a given area. MoDisco will use as often as Iver

Tool Box possible the solutions elaborated by the OMG ADM (Architecture Driven Modernization) Task Force. The latest g;/:m:z)\:i:o(:lules)
Inter d Parties information on ADM recommendations like the Knowledge Discovery Metamodel (KDM), GASTM or SMM T8 =~

may be found at http://adm.omg.org. + MoDisco
Related Projects Documentation

_ As a GMT component, MoDisco will make good use of other GMT components or solutions available in the
Documentation Eclipse Modeling Project (EMF, M2M, GMF, TMF, etc), and more generally of any plugin available in the
Wiki Eclipse environment. e
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The creation and the launch of the MoDisco component has been realized in the context of the IST European
MoDisco Wiki Page

MODELPLEX project (MODELing solution for comPLEX software systems, FPG-IP 34081).

.

more about MoDisco » | MoDisco Use Cases » | MoDisco Tool Box »

Quick Navigator MoDisco News

-» MoDisco sources just moved from old Technology CVS
.» MoDisco Roadmap to new Modeling SVN posted 1709-2008

N The KDM-to-UML2 Converter is now available from the
) MoDisco tool box posted 31-03-2008

.» Use Cases

The "Visual Basic 6" discovery tool (part of the "Visual

. Basic Code Analysis” use case) is now available from
‘*:m___: the MoDisco tool box posted 31-10-2007

ws ToolBox X T T

’ The "Java 2 Standard Edition 5.0 Discovery Tool”

specification is now available posted 05-10-2007

The "Performance-Annotated UML2 State Charts” new
MoDisco use case is now available posted 24-07-2007

.» Interested Parties ‘:
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The Eclipse-GMT MoDisco Project

® Presentation

® MoDisco component's goal:
eProvide an extensible base framework for
performing metamodel-driven reverse
enhgineering

® The key to success:
® Adoption by leading industrials
e Development of a wide user community in
different application domains
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The Eclipse-GMT MoDisco Project

® Presentation

® A unified model-based approach and a metamodel-
driven methodology:
® Work in the homogeneous world of the models

e Match different requirements
® Data integration, tools interoperability, systems
migration, etc

e Use models properties and facilities
® Transformations, weavings, extractions, etc

® A possible wide user community

® A common toolbox & framework for MDRE
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The Eclipse-GMT MoDisco Project

® Already available sample tools & use cases

® Tool Box
e Java Abstract Syntax Discovery Tool
® Metrics Visualization Builder
® ATL model-to-model transformation tool
® AMW model-weaving tool
ectc

® Use Cases
e Bugzilla Metrics
eLEclipse/BIRT Project Sample Database
ePerformance-Annotated UML2 State Charts
ectc
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The Eclipse-GMT MoDisco Project

® The future platform
MoDisco

MoDisco Use-Cases
(L egacy Modernization Use Cases)

MoDisco Technologies
(L egacy-Dependent Framework)

MoDisco Infrastructure
(L egacy-Independent Framework)

Model-Driven Engineering Platform

Diff Repository
Modeling Framework

Eclipse Platform

B iINRIA 16 © 2008 INRTA
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The Eclipse-GMT MoDisco Project

® The future platform
® Model-Driven Engineering Platform

® Modeling Framework : ® Visualization
e Facilities fo manage models and metamodels ® Generation of modeling tools from the
e Provides serialization capabilities definition of the graphical representation
® Provides navigation capabilities ® Supported ITM use-cases :
e Supports main modeling standards (MOF ® Graphical visualization of viewpoints on
eCore, XSD, DTD, DSLTools, KM3, . e e tasontral Flow.
® M2M (Model-to-Model
transformations) ® Weaving
e Supported ITM use-cases : e Creation of links between model elements
e Knowledge Discovery (extraction of (possibly from different models)
viewpoints) e Supported ITM use-cases :

® Model Understanding (detection of patterns or
anti-patterns)

® Generalization (upgrading level of abstraction)

e Tragability during modernization process
e Mapping between equivalent artifacts (ex :
data migration)

® Specialization (downgrading level of e Mapping between patterns participants (ex :
abstraction) MVC)
Architecture Transformation fo (C . f d | )
o | omparison ot modeils
o M2T (MOdel to-Text e Supported ITM use-cases :
Tr'anSfor'mC(TlOnS) e Integration of source modifications done

during a migration

® Supported ITM use-cases : ,
® Measurement of transformation

e Refactoring (regeneration of code)

e Export to existing tools (generation to N
proprietary interchange formats) ® Rtepcs)uspz;‘;(r)':e)c; I(TSMTuoszg:gseeSOf mOdelS )
7’ e T2M (T@XT'TO'MOdel e Modernizations of big existing applications
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The Eclipse-GMT MoDisco Project
® The future platform

* Use-cases layer: components
providing a solution for a

specific modernization use- MoDisco
case.

MoDisco Use-Cases
(L egacy Modernization Use Cases)

* Technologies layer:
components dedicated to one MoDisco Technologies
(L egacy-Dependent Framework)
legacy technology but
independent from the
P . . f MoDisco Infrastructure
modernization use case. (Legacy-Independent Framework)

* Infrastructure layer:
generic components
independent from any legacy
technology.

B iINRIA 18 © 2008 INRTA
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The Eclipse-GMT MoDisco Project

e The future
platform

MoDisco Platform

Use Cases

Technologies

Technology-Independent Control Flow ][ 6UI ][ OR Mapping ][

Knowledge Components

Cinematic ][ SOA ][ Relational ][ KDM/ASTM

uo14oZIuobuQ 432fouy

Technology-Independent File System }[ Metrics ][ Composition }[
Utils Components

Abstract Discoverers ) [ Patterns ] [ Orchestration

Infrastructure

Model-Driven Engineering Platform

Eclipse Platform

B iINRIA 19 © 2008 INRTA
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The Eclipse-GMT MoDisco Project

® The future platform
® Technology-Independent Utils Components

B INRIA

Set of metamodels providing utilities for manipulating the models of the existing
systems, independently from the kind of knowledge we need to extract and the
technology of the source artifacts

Examples :

FileSystem : model of the physical representation of existing
systems (disks, folders, files, source regions, ...)

Composition of metamodels : metamodels composed of already
defined metamodels (ex : Struts = Java + JSP + MVC, Hibernate =
Java + Relational + ORMapping)

Abstract Discoverers : set of Java Interfaces that discoverers
must implement (ex : FolderInjector, FileInjector,
DataflowInjector, DatabaseInjector, ...)

Metrics : model of metrics calculated from an existing application
(lines of code, number of components, average complexity, number of
defaults, ...)

Patterns : model describing patterns (or anti-patterns) and model
elements conforming to these patterns © 2008 INRIA
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The Eclipse-GMT MoDisco Project

® The future platform
® Technology-Independent Knowledge Components

® Set of metamodels defining the concepts dedicated to a kind of knowledge we
need to extract out of an existing system, independently from the technology of
the source artifacts

® Examples:

B INRIA

Control Flow : the execution paths of a program

GUTI : the graphical interface of an application (screens, widgets,
events, ...)

Cinematic : the flow of screens and actions in a graphical interface

Relational : the structure of tables and columns in a relational
database

ORMapping : the way objects are translated to raws into a relational
database

SOA : the signature of services and their collaboration in a Service-
Oriented architecture
KDM/ASTM : the OMG standard to describe existing systems

indenendentlyv from their imnlementdtinon © 2008 INRIA
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The Eclipse-GMT MoDisco Project

e The future

pla‘rform MoDisco Platform

Use Cases

. —— . Technologies
¢ e ][JSP J Microsoft
strurs | spring | | [ |[ve |

Mainframe

: Hibernate ] [ [ ASP ] [ ] Cobol

Web JCL
[ HTML ] [ Javascript ] [ PHP ]

uo14pziuobuQ 422fouy

Infrastructure

Eclipse Platform

Model-Driven Engineering Platform
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The Eclipse-GMT MoDisco Project

® The future platform
® Technologies

e Metamodel

® Mapping :

® Source concepts <-> Metamodel concepts

® Discoverer(s)

e Partial/Complete

® Project/Archive
® Sample(s)

® Model

® Source code

® Model-browser extension
® icons
® derived links ?

® source code association
B INRIA 23 © 2008 INRIA
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The Eclipse-GMT MoDisco Project

e The future

pla’rform MoDisco Platform

Use cases

technology X technology Y

diff ][ me'rr'ics] [ migration to technology Y ] [ diff ][ metrics

understanding ][ quality analysis ] [ understanding ][ quality analysis

reverse-modeling ] [ refactoring ] [ reverse-modeling ] [ refactoring

uo14oZIuobuQ 432fouy

Technologies

Infrastructure

Model-Driven Engineering Platform

Eclipse Platform
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The Eclipse-GMT MoDisco Project

® The future platform
® Use Cases

® Set of "off-the-shelf" components for concrete use-cases
® Work for one source technology

® The launch of the component, its parametrization and the
presentation of the results are integrated with the development
environment of the source

® Examples:

® meftrics : computation of metrics for a language

® quality analysis : detection of patterns and anti-patterns for a
language
understanding : utilities to help understanding an existing program
reverse-modeling : bridge to existing modeling tools (UML, DSL, ...)
refactoring : automatic transformations on an existing program

diff : structural differences between two versions of the same
program

® migration : automatic transformation from a language to another
% vria® Use-cases reuse components from MoDisco's SSF and SIE

© 2008 INRIA
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Possible Applications

® From Java source code (abstract syntax discovery)

Real World i Modeling World

Java Abstract
SN Syntax M2

-

® Example of a
produced model

excerpt) in XMI )
( p ) eg_(repres'e‘r)é:)aftion Of)_é_
: g hd : M1

Discoverer

Discovery >
<statements xsi:type="java.ast:Expression3tatement> eetetencsecencntencnacencnsenananed eereseeresenssinccnasenannsocnannad
<expression xsi:type="java.ast:MethodInvocation">
<arguments xsi:type="java.ast:3tringlLiteral"” escapedValue="gquot;Done !gguot;"™ literalValue="Done !"jf>
<expression Xsi:type="java.ast:QualifiedNawe"” fullyQualifiedName="3System.out">
<name fullyQualifiedName="out" identifier="out"jf>
<gqualifier xsi:type="java.ast:SinplelNawme" fullyQualifiedHame="3ystem" identifier="3ystem"f>
</expression>
<name fullyQualifiedName="println" identifier="println"jf>
</expression>
</statements>

c
(conforms To)
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Possible Applications

® From a MySQL database (schema + content discovery)

RealWorld i Modeling World
Sl Relational DB Relational DB [l
SRR  Schema M2 Content M2 SN
' = Pl
: | & : T I
P13 2 |
: | & N E |
| 9 : T
g 8 2 |
Relational W | | e '
elationa : repOf : 2
(repres'entation of) Database § |
v Schema M1 :
‘ s |
Discovery > |
: I
f |
1 : Database I
repOf Content M1
| (representation of) |
..................................... I fiteerreeseesieeesreesaessseessaeseesssasssaesssessasssaessaeast |
S d

Metamodel Driven
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Possible Applications

® From a MySQL database (schema + content discovery)

1) n 1\
* Excerpt of a "schema” model . Excerp‘r of a "content” model
B3R\t orm: resource| Test {models/BIR TSampleDB-schema. ecare: :
[} 4 Data Base classicmodels [=]-<4> Data Base classn:models
[+~ < Table customers [+ < Table customers
[l 4 Table employees [l 4 Table employees
-4 Column employeeNumber = < Tuple
, < Column lastName P <4 Tuple Element 1002
-4 Column firstName P <4 Tuple Element Murphy
4 Column extension - 4 Tuple Element Diane
< Column email - 4% Tuple Element x5800
<4 Column officeCode - % Tuple Element dmurphy@classicmodelcars.com
< Column reportsTo - % Tuple Element 1
‘ 4 Column jobTitle - % Tuple Element
<4 Table offices P <4 Tuple Element President
[+ < Table orderdetails < Tuple
<4 Table orders < Tuple
< Table payments < Tuple
<> Table productlines < Tuple
< Table products < Tuple
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Possible Applications

® From a MySQL database (conversion to a specific
metamodel from the discovered "content” model)

‘Classic Models’
BIRT Sample Database

RelationalDBContent ClassicModels
‘ Model - Model

Raw data

Legend: mmmm))> Injection
‘ Model -to-model

transformation
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Possible Applications

® From a MySQL database (conversion to a specific
metamodel from the discovered "content” model)

put/BIRTSampleDB-classicModels, ecore

|»

14 Classic Models
E Office 461 2 9264 2451
< Employee Patterson
< Employee Fixter
< Employee Marsh
< Employee King
0 Office +33 14 723 4404
[ Office +1 212 555 3000
[« Office +44 20 7877 2041
® Office +1 650 219 4782
& Office +81 33 224 S000
® Office +1 215 837 0825
[# 4 Product Line Classic Cars
[#- 4 Product Line Ships
[= 4 Product Line Trains
Product 1950's Chicago Surface Lines Streetcar
& Product 1962 City of Detroit Streetcar
Product Collectable Wooden Tran
< Product Line Planes
<4 Product Line Vintage Cars
[+ 4 Product Line Motorcycles
4 Product Line Trucks and Buses
<4 Customer Dragon Souveniers, Ltd,
# 4 Order Shipped
4|~ 4 Order Shipped
# 4 Order Shipped
-~ 4 Order Shipped
< Order Detail 28
4 Date 2004
¥ Date 2004
4 Date 2004
<4 Order Shipped
< Payment DD635262
¥ Date 2004
44 Payment BISO7030
& Payment KM172879
& Payment ME497970
Customer Cramer Speziaititen, Ltd v

B INRIA 30 © 2008 INRIA
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Possible Applications

® From Bugzilla data (information discovery + metrics
computation + visualization generation)

HTML
model

.html file
containing

XML Bugzilla Metrics Table Excel
D o D e W | —

Bugzilla model
bugs info
SV6
Raw data model
Legend: mmmm)) Injection Presentation

mmmmm)) Extraction
mmmm)> Model - to-model

transformation
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Possible Applications

® From Bugzilla data (information discovery + metrics
computation + visualization generation)

CONTACT LEGAL
. I n p u 1- Bugzilla - Bug List
Home |Mew | Search|[ | @ | Reports | Reguests | Newr &ccourt | Log In | Terms of Use
Thu Nov 27 2008 06:42:34 0400
This list is too long for Bugzilla's little mind; the Next/Prev/First/Last buttons won't appear on individual bugs.

(Expo r‘-red QBQI[b)ugs fUU;ld. . - .

1D Sev Pri 0OS Assignee Status Resolution Summary
M X ML 87631 nor P3 Wind freddy. allilaire@obeo.fr RESO FIXE GUI exception in ATL
I n ) 89941 nor P3 Linu  freddy.allilaire@obeo.fr NEW Jjava.lang.NumberFormatException on making 'mapsTo' syntax error in ATL

89943 nor P3 Linu frederic.jovault@univ-nante... RESO FIXE ‘notEmpty()' operation does not work

90776 nor P3 Linu  freddy.allilaire@obeo.fr NEW ATL "mapsTo" directive seems to be ignored

92188 nor P3 Linu freddy.allilaire@obeo.fr NEW ATL fails to copy MOF StructureType types (ERROR: null)

93974 nor P3 Linu  freddy.allilaire@obeo.fr RESO FIXE Another GUI exception in ATL

98056 nor P3 Linu freddy.allilaire@obeo.fr RESO FIXE ATL helpers not found if using more than one library

100192 nor P3 Linu freddy.allilaire@obeo.fr NEW ATL uses M3 elements instead of M2 elements with same name, when setting meta-model to #OF

108790 min P3 Wind ed@willink.me.uk NEW UMLX documentation page: dead link

110370 nor P3 Linu  ed@willink.me.uk RESO INVA ClassNotFoundException

110708 nor P3 Wind freddy.allilaire@obeo.fr NEW Wrong metamodel names cause NPE at runtime

110710 nor P3 Wind freddy.allilaire@obeo.fr NEW Mismatch in metamodel names causes NPE, tool

111351 nor P3 Wind freddy.allilaire@obeo.fr ASSI Need reusable transformation rules

111353 nor P3 Wind freddy.allilaire@obeo.fr NEW Need aliases for metamodels

114480 nor P3 Wind freddy.allilaire@obeo.fr RESO FIXE Add MOF operations

116333 nor P3 Wind freddy.allilaire@obeo.fr RESO FIXE llegalArgumentException with org.;oo style project name

116670 nor P3 Wind freddy.allilaire@obeo.fr NEW ATL User Doc is missing

117283 nor P3 Wind freddy.allilaire@obeo.fr RESO FIXE ATL transformation using a library helper provokes an error

123101 nor P3 Wind freddy.allilaire@obeo.fr RESO FIXE ATL File wizard creates files at the project root
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Possible Applications

Knowledge Discovery: How To Reverse-Engineer Legacy Sytems

® From Bugzilla data (information discovery + metrics
computation + visualization generation)

® Outputs

(HTML, SVG, Excel...)

B3 Microsolt Excel - generated Bugzilla metrics for Eclipse-GMTS =101 x|
4] Echier Edtion Affichage  Insertion Format Outks  Dornées  FepBtre 2

Adobe POF =1
DSHdR VR B-F92-- B Hef
“R R B RN - E
=Ewg

Al v ~
A B | c Al

1 Number of bugs per severity type —
2 Blocker

3 Critical 4

4 |Major 28 =
5 |Normal 214

6 |Minor 16

7 Tral 6

8 Enhancement 99

9 \
PR »\New table / |« | e
Prét UM /.

Blocker (3)
Critical (4)

Major (28)

Normal (214)
Minor (16)

Trivial (8)
Enhancement (99)

Number of bugs per severity type

B INRIA

| ) generated Bugzilla metrics for Eclipse/GMT - M

Eichier Edtion Affichage  Hstorique Marque-pages Outls 1

@-o-¢& [0 e[| B G
B Oémarage [ Derridres nouveles (G Google

Number of bugs per severity type

Blocker

Critycal 4
Major 28
Normal 214
Mmnor 16
Trwnal (3

Enhancement 99

Terminég

=191 x|

33 © 2008 INRIA
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Possible Applications

® From an Excel file providing execution traces (traces
discovery + metrics computation + profile application)

UML2 State Chart
model
Excel file Performance
containing R XML —> Excel — Trace o Metrics -annotated
execution traces model model model model UML2 State Chart
info model
Performance
UML2 Profile model
Raw data

Legend: mmm)> Injection
‘ Model - to-model

transformation
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Possible Applications

® From an Excel file providing execution traces (traces
discovery + metrics computation + profile application)

e Inputs (1/2)

activity OrderActivity )

[ Create New Order }

/Create
M [ Update Order :

select N .
/update
[ Select Order ;
delete
Sample Activity Diagram: j [ Delete Order anee

Order Management # | Performance.profile.uml &3

=) platform:jresourcejPerformanceannotatedUmlStat
B <Profile> Performance
. fiz=) ML
® UML2 mOdeI (STGTZ Char"‘-) . ‘ 9:?, <Element Import> Action
. ‘ 9:?, <Element Import > Integer
9:?, <Element Import> EInt
“1» <Element Import:> Node
: E] . <Stereotype> ServicePerformance
, Lo (=] «<Property > base_Action : Action
P UMLZ mOdel : P EJ <Property > DBAccess : Integer
: i =) <Property>> DERows ! Integer
(=] «<Property > Host : Node

(“Per‘for'mahce" pr.of”e) --[E] <Property> CPUTime : Integer

¥ <Extension> Action_ServicePerformance
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® From an Excel file providing execution traces (traces
discovery + metrics computation + profile application)

® Inputs (2/2)

* Excel file
(execution traces)

B INRIA

£ Microsoft Excel - Order_PerformanceTrace.xml

(8] Bchisr  Edtion Affichags  [resrtion Formst Qubds  Donndes  Fepdtre 7 Adobe

NSHRGAIVE 4B - Bz g el

J ';l O S
o Sl SR
88 - A Create New Order
A | B | C | D | E ! F G ol

1 |Index Node DB Accesse:DB Rows CPU Time i
2 1 Create New C 0 0 8725

3| 2 Select Order 2 2645 10122

4| 3 Create New C 0 0 7463

5 4 Select Order 3 4225 12473

6 | 5 Select Order 2 2386 10242

7 6 Select Order 4 5786 12703
e fCesetiond 0 0 s

9

10]

11 |Index Node DB Accesse<DB Rows  CPU Time

12| 1 1 Validate 1 114 9789

13| 2 1 Update Order 0 0 12322

14 | 3 1 Cancel 0 0 456

15| 4 1 Delete Order 0 0 4838

16 | 5 1 Delete Order 0 0 5017

17| 6 1 Update Order 0 0 11634

18 7 1 Validate 1 115 9652

19|

ml

21 |Index Node DB AccessesDB Rows CPU Time

22| 2 1 1 Validate 1 1115 9964
23| 4 1 1 Cancel 0 0 451 -~
24 5 1 1 Validate 1 1115 9423
25 | 6 1 1 Validate 1 1114 9756
W 4 % #i)\Order_PerformanceTrace / 1<l | o[
P'& NUM _,,5?
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Knowledge Discovery: How To Reverse-Engineer Legacy Sytems

Possible Applications

® From an Excel file providing execution traces (traces
discovery + metrics computation + profile application)

&) PerformanceAnnotatedStateChart-UML.uml £3

. O u 1" p u 'r =l @] platform: resowrcefPerformanceAnnotatedUmiStateCharts_MoDisco-UseCase/Outputs/PerformanceAnnotatedStatd
= (2 <Model> OrderModel
=l [ <Package> OrderPackage
[=) €91 <Activity > OrderActivity
) <Comment> Sample Activity Diagram: Order Management...
% <Initid Node > InitialNode1
&, <Activity Final Node > ActivityFinalNodel
(#g <<servicePerformance >> <Call Operation Action > Create New Order
& <Decision Node > DecisionNode 1

¢ U M L 2 mo d e I | ?; <Decision Node > DecisionNode2

REA < <servicePerformance > > <Call Operation Action > Select

( ST a.l. ec h a r.1. | _’, < <servicePerformance >> <Call Operation Action> Update Order
g <<servicePerformance >> <Call Operation Action’> Delete Order

. “ " - _’, < <servicePerformance >> <Call Operation Action> Yaldate

W | 'l' h Per‘fo r‘mance ;_’,’ < <servicePerformance >> <Call Operation Action> Cancel

+@ <Join Node > JoinNodel

&a <Decision Node> DexisionNode3

Qrder

profile applied) J

,[: Problems l ] Properties £3 '\ _glEtm Loql 2 Console\i‘_“ Progress

Property | Value

[=] Service Performance
CPU Time = 11385
DB Access - 3
DB Rows = 3761
Host =

= UML
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A Concrete Application:
Legacy System Interoperability Discovery

® To be completed..
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