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1. What is the ModelBus?

ModelBus is a modelriven tool integration framework which allows you to build a
seamlessly integrated tool environment for your system engineering process.
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process:

- Inconsistencies between development artifacts
To cover the whole software development process you mostly need to apply different
independent tools. Modeling artifacts within one tool do not know about modeling
artifacts in another tool. There &st relationships between those artifacts, but they
are not explicitly covered and handled by the separate tools.

- Low degree of automation
Due to the separation of the tools it is quite often complicated to automate the
development process. Combinationtobls is mostly a manual process using the
export and import mechanism of the tools and perhaps manually adapting the
intermediate results. Those manual workflows are time consuming and-pramre.

- Insufficient common terminology
Different tools quite ofén use different terminologies which need to be adapted or a
common terminology to be used

- Complexity
Complexity of the systems as well as the processes is a real challenge. Automating
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processes, concentrating on specific aspects through views coulddéipndle this
complexity.

Cost

Automating processes, reuse of sub steps could help to decrease costs

Decoupled software tools

Decoupled tools need means to handle relationships of modeling artifacts crossing
tools boundaries

Produced data remain proptiagry and depend on specific tools

Quite often data created within one tool have a tool specific format. Transformations
and adaptations are needed to cross tool boundaries

ModelBus addresses integration challenges like:

Data Integration: How can toothare data (models)?

Control Integration ("service sharing”): How can a tool use a service provided by
another tool?

Process Integration: How can software engineering processes that involve several
tools, roles and work products be supported?

How does MdelBus help?

=

= =4 A -4

ModelBus offers open interfaces and is based on SOA principles.

Commercial of the shelf tools (COTS) can be plugged to the ModelBus to make their
functionality available.

ModelBus helps you automating your development process.

ModelBussupports transparent model sharing.

ModelBus allows homogenous views on heterogeneous data and model sources.
ModelBus is built on existing standards (SOAP, MOF, EMF, BPMN, BPEL, JMI, OCL).

The ModelBus Core components are provided as Open Source.
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2. ModelBu s Architecture

Figurel and Figure2 within this section show different aspecof the ModelBus and its use.

The first shows the ModelBus as integration and communication platform connecting
different services offered by tools connected to the ModelBus. Based on SOA principles it
also offers a service registry and notification segvas core services. Workflows that can be
executed automatically can be defined and executed using orchestration tools. Models can
be stored within Repositories (Model Storage) and made available for all tools attach to the
ModelBus. Generic model vadétion services can be used to verify intermediate modeling
results with respect to some modeling guidelines. Model transformations can be used to
transform the results created with one tool to be usable in the context of another tool.
Keeping track of t& relationships between the artifacts within the model can be supported
by a traceability service.

Requirements Deployment:

Simulation

Analysis Tool

Management
Verification
Coding Tool | | Unit Test Tool | Control Tool | I °"’$“T“°"|

Lifecycle Tools Process Enactment

Model Bus

Core Services Modelling Services

Service P
Regi Notification Verification Transformation Testing
Model Storage | Simulation ” Analysis “ Traceability II Generation l

Figurel The ModelBus General Structure

Figure2 shows another view on the ModelBus.

11



™ MODEL
BUS

ModelBus Users Guide

Indexing

¢ Trans-
armation
N~
- Deploy- Model
ment Checking
Developrent

Process
3

v

@
o
®
- w

Repositories

Figure2 The ModelBus General Architecture
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3. How to install the M odelBus

Figure 3 shows a typical deployment of a simple ModelBus installation. The ModelBus
installation is usually done on a dedicated server or even on your loaahime. In this
simple installation the ModelBus consists of a WebServer with the ModelBus repository,
which is based on Subversion. You can install this locally at your site or you can use an
installation remotely, run by another site. In more sophistezhinstallations the ModelBus
server most likely also includes other modeling services (e.g. transformation).

On the left side we see the tools that makes use of services (e.g. repository) through the
ModelBus using WebServices communication mechanismeseTlave to be installed
separately. The concrete installation process may differ from tool to tool.

EMF Model
Compare < WebServEe>

TeamProvider RSA

Eclipse . ModelBus
W\ TeamProvider | Eclipse Repository
l ‘_l g r WebServey
WebServi =
l RSA n
AN

Subversion

Tool specific
Im-/Export

WebServi

£ WebService »
RSA Model /
Compare \
G
GE >

Other Tool

File System ModelBus

Figure3 General Deployment Architecture

We will illustrate the installation of a local ModelBus and the installation®f@f A Sy (¢ ol &
on Eclipse and offering Team support on the ModelBus repository to the user.

- A s oA . Ve Z

31 )T O0AT T AGETT 1T &£ A O1TAAT -1TAAI " 0066 O1 Al

A Please note: The ModelBus installation procedure has changed significantly wi
release of version 1.9.7. Fmstallation instructions for older versions please refe
the user guides of the corresponding version.
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You will find all the packages you need through MhadelBus Web site

http://www.modelbus.org/modelbus/index.php/downloads/curreatelease

Always use the links from the ModelBus Website to get the actual current release version.

The ModelBus Server and Repositoiig pre-bundled, but not complete with SVASuppot.

5dz2S 2 fAOSyaS NBauUNAROUA2yA &2dz YSSR (2 R2gyf
from the Website With release 1.9.5 there will be different versions of the ModelBus Server

on the Web site. This document focuses on the Windows installatiaheofModelBus. It

depends on your personal taste whether you use the Helios or Galileo based version. If for

some reasons (e.g. greater Java Heap space availability) you prefer a 64 bit version you are
bound to the Helios based Win64 version. In our exampktallation the Galileo based

Win32 version will be usedll other versios are installed quite similar. Be aware that for a

64 bit installation you also need a 64 bit Java JDK.

Unpack it to a location as you find appropriateg. C\ModelBusserver.

The ModelBus installation procedure has changed significantly with the release of version
1.9.7. However, for reasons of backward compatibility, the settings for older releases will
work with release version 1.9.7 as well. In the following, both the ilaitah process for the
1.9.7 release and for older releases will be explained in detail.

3.1.1 Installation Instructions for Release 1.9.7

For the ModelBus server setup, there is at least osiagle environment variable
MODELBUS_RO@&eded. This variable has fmint to the location thecontents of the
downloadedarchive hae beenextracted to(seeFigureb).
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Umgebungsvariablen S0 S &J

Benutzervariablen fir local_men

Variable Wert
TEMP %USERPROFILES:\AppDataLocal {Temp
™P %USERPROFILEY:\AppData \Local {Temp

[ Meuw.. | |Begrbeiten...| | Lisschen

Systemvariablen

s ~
Systemvariable bearbeiten @

Variable Wert

M2_HOME C:\Program Filg
MODELBUS_ROOT  C:\developmeny Mame der Variablen: MODELBUS_ROOQT
NUMBER_OF P... 4

05 Windows_NT

Wert der Variablen: C:'WModelBus'server

Neu... | O | | Abbrechen

(&

| oK | | Abbrechen |

——

Figure4 ModelBus Root System variable

¢KS aSNIBSNJ Aa O2yFAIdzNBR (G2 221 F2NI I O2y 7.
serverConfiguratiorfolder within the installation folder. This model contains the basic
configuration needed to run the ModelBus server. As default, the model imeatk as

follows:

<?xml version="1.0" encoding="UTF - 8"?>

<config:ConfigModel xmi:version="2.0" xmIns:xmi="http://www.omg.org/XMI"

xmins:config="http://www.modelbus.org/system/model/config.ecore">
<locations hame="repositoryLocation"

location="http://0.0.0.0:8080/modelbusrepository"/>

<! -- <locations name="secureRepositoryLocation"
location="https://0.0.0.0:8181/modelbusrepository">
(...)
</locations> // - >
<locations name="notificationLoca tion" location="tcp://localhost:61616"/>
<locations name="svnRepositoryLocation" location=" \ repository"/>

</config:ConfigModel>

The content of the configuration model isitially made up ofthree different locations
repositoryLocationnotificationLocationand svnRepositoryLocatiomhe repositoryLocation
contains the URL where the repository server will be runnired (e.g.
http://0.0.0.0:8080/modelbusrepository (seeFigure6y @.0.¢t0808¢ Y dza (i acédSy NI LIt
the real host and porthe serveiis running on.

17
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A By specifying.0.0.0as host, the ModelBus server will be bound to both, the inte
interface (ocalhos) and the corresponding external interface. If you do not want the se
to be available externally, you should repldc8.0.0by localhost

Please make surethatyé2 y 20 FRR | [[dzSNE &AGNAYy 33 6 ¢

The second location in the configuration modwbtificationLocation defines the URL for the
ModelBus notification service (e.g. tcp://localhost:61616) which is needed to run the
ModelBus server. In most situations, is might be not necessary to change the value of this
location.

A5 a8 YiyR thémotlication Dddex k ¢ A Y

The valueof the configuration optionsvnRepositoryLocatiodefines the URIof the folder
where theModelBus repositorycontent should be stored in, e.yepository

A Please note: ModelBus installation directory and ModelBus Repository directory
to be different. ModelBus Repository directory shall be empty before staitieg
ModelBus server the first time.

You can specify either a path relative to the ModelBus installation folder
\repository) or an absolute path (e.@AModelBusrepository)

(Optional) Createthe directory defined as thesvnRepositoryLocatidocation e.g.

\repository This folder needs to be empty. The ModelBus server will create the initial data
structure within that directory. When you do not create the folder the ModelBus server will
create it automaticallyn startup

The following is a summary of sample values forNtuele|Bus locationsnentioned above:

System variable Value

repositoryLocation http:// 0.0.0.08080modelbusrepository

18
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notificationLocation tcp://localhost:61616

svnRepositoryLocation \repository

A Since ModelBus version 1.9.7, the ModelBus server can be run higjrsgprotocol
Please sesection4 Setting up ModelBus fdincrypted Communication (HTTP&)r
more detailed information for the setup.

Now we need to add thedditional software forthe SVN support Download the SVNKkit
using the link on the ModelBug S 6 & A (i & whichn dirksho the version needed:
http://www.svnkit.com/org.tmatesoft.svn_1.3.4.standalone.zip (at least
http:// www.svnkit.com/org.tmatesoft.svn_1.3.2.standalone)zidJnpack it to your most
favorite temporary location.

Move the following files toX\ModelBusServébin\lib (the lib directory of your préundled
Serve}:

svnkitjavahl.jar
svnkit.jar
trilead.jar
jna.jar

= =4 -4 -

The rest of the SVNKIit is not needed any lorggethatyou can throw it away.

To be able to runthe ModelBus Serveyou need to have dava 6 SDKistalled, which you
can download athttp://java.sun.com/javase/downloads/index.jspe.g. j&k-6u2l-windows
i586.exefor the 32 bit server ojdk-6u21-windowsx64.exefor the 64 bit server

3.1.2 Installat ion Instructions for Older Releases

Create a directorywhere you want theModelBus repositorycontent to be stored, e.g.
C\ModelBusModelBusRepositoryThis folder needs to be empty. The ModelBus server will
create the initial data structure within that directory. You must createea system variable
MODELBUS_SVN_REPOSITORY_LOQAIRKDY to that location (sed-igureb).

A Please note: ModelBus installation directory and ModelBus Repository directory
to be different. ModelBus Repository directoshall be empty before starting th
ModelBus server the first time.
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Umgebungsvariablen *“ - M

Benutzervariablen fir local_men

Variable Wert
TEMP %LUSERPROFILE%:\AppDataLocal {Temp
T™MP Sl JSERPROFILE%:\AppData\Local \Temp
Meu... ] [Begrbeihen...] [ Léschen ]
& ~—
Systemvariablen Systemvariable bearbeiten h; ﬂ
Variable Wert

MODELBUS_REP... http:/flocalhod | Mame der Variablen: MODELBUS_SVN_REPOSITORY _LOCATION
MODELBUS_ROOT  C:'developme:
MODELEUS_SVN... C:\ModelBusy, Wert der Variablen: C:'\ModelBus repository|
MUMBER_OF_P... 4

[ OK J [ Abbrechen

] [ Abbrechen ]

Figure5 ModelBus SVN Repository Location System variable

An additional environment variable MODELBUS REPOSITORY_LOCATION is needed that
contains the URL where the repository server will be running (e.g.

http://localhost:8080/modelbusrepository(seeFigure6y @ AdstBBE f K dzA G 0SS NBLIX |
by the real host and port it is running on.

A 115135 Y18 adNB GKFG d2dz R2 y2§ R
location.

=

— = ™
Systemvariable bearbeiten h; M

Mame der Variablen: MODELBUS_REPOSITORY_LOCATION

Wert der Variablen: tp:/ localhost:8080/modelbusrepositor

[ OK ] [ Abbrechen ]

I ——

Figure6 MODELBUS_REPOSITORY_LOCATION variable

Thevariable MODELBUS _NOTIFICATION_LOCATION with the URL for the notification service
(e.g. tcp://localhost:61616) (sdeigure?) is needed to use the notification sergic

At t51Has YiyR thémoication Dddex k ¢ Ay
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Systemvariable bearbeiten @

Mame der Variablen: MODELEUS_MNOTIFICATION_LOCATION

Wert der Variablen: tep:/flocalhost:61616

[ OK l I Abbrechen J

Figure7 MODELBUS_NOTIFICATION_LOCATION variable

The following is a summary of sample values for the system variable mentioned above:

System variable Value

MODELBUS_SVN_REPOSITORY_LOCA] C\ModelBusrepository

MODELBUS_ REPOSITORY_LOCATION | http://localhost:8080modelbusrepository

MODELBUS_NOTIFICATION_LOCATION tcp://localhost:61616

Now we need to add thedditional software forthe SVN support Downloadthe SVNKkit

using the link on the ModelBug S 6 & A (i & which dinksPto the version needed:
http://www.svnkit.com/org.tmatesoft.svn_1.3.4.standalone.zip (at least

http://www.svnkit.com/org.tmatesoft.svn_1.3.2.standalone.zipUnpack it to your most
favorite temporary location.

Move the following files toX\ModelBusServétib (the lib directory of your préoundled
Serve}:

svnkitjavahl.jar
svnkit.jar
trilead.jar
jna.jar

= =4 -8 -

The rest of the SVNKIit is not needed any lorggethatyou can throw it away.

To be able to rurthe ModelBus Serveyou need to have dava 6 SDkistalled, which you
can download athttp://java.sun.com/javase/downloads/index.jspe.g. jdk-6u2l-windows
i586.exefor the 32 bit server ojdk-6u21-windowsx64.exefor the 64 bit server
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3.2 Start and Shutdown of ModelBus Server

Now you can make the ModelBus and its repository availablestasting the ModelBus
Server You should usstartModelBusServezxecutablein the server installatiorfiolder (see
Figure8 and Figure9).

Aiisras R 2a SN (3xeSSirkdSlderto start the ModelBus Server. In th
case the server would not start properly. In addition, there would be no console avalil
indicating problems on startup.

-

bin repository serverConfigurati startModelBusSer
on VEr.Exe

ix‘?.". =

Figure8 UsestartModelBusServer.ex¢o start the server

.
Ci\developmentiserverL97\bin\ serviceexe T - - == X
- - = .

osgi» log4j:WARN Mo appenders could he found for logger <org.springframework.osg
i.extender.internal.activator.ContextLoaderListenerd.

log4j:WARN FPlease initialize the log4j system properly.

Loading Intent map from [classpath:/0S8GI-INF-cxf~intents/intent—-map.xmll
application context: OsgiBundleXmlApplicationContext<(hundle=org.modelbus .cxf . dos
gi. config=classpath:~-08GI-INF- cxf intents~intent—map.xml>: startup date [Tue De
c 86 14:45:43 CET 28111; root of context hierarchy

retrieved intent map: IntentMap: {addressing=org.apache.cxf.ws.policy.WSPolicyFe
ature@lbaad2e, logging=org.apache.cxf _feature.LoggingFeatureF4Bd611,. SOAP=org.ap
lache .cxf .hinding.soap.SoapBindingGonf igurationfab32be,. SOAF.1_1=org.apache.cxf.h
inding.soap.SoapBindingConfigurationfab32be. SOAP.1_2=org.apache.cxf .binding.zo0a
- SoapBlndlngGonflgutat10nEl4d659d HITF= PROUIDED}

Service org.modelbus.dosgi.repository.service.RepositoryServicelmpl started at:
http: ~168.147_66.157: BBBB/modelhu¢1epod1t01

Created MBeanServer with ID: ?fbiB@98: 134139f7d28 —-8808:TP-T518-—men:1

Stq1t1ng service consumer: org.modelbus._.dosgi.repository.descriptor.Repositoryle
PrUilce

Gervice consumer Ftatted org.mode lbus .dosgi.repository.descriptor.Repositoryler

wice, target service at: http:/-B.8.0.0:8080-modelbusrepository
Mode lbus JHS brokeyr started at: tcp:-s~localhost:61616

Figure9 Server console window
Toshutdown ModelBusServerg just close theserver@ console window.

If you plan to handle largmodelsit could be necessary to increase the Java heap space size
for the server. Therefore you have to etlite startup.batfile in the bin folderand insert an
additional parameter. The example shown sets the heap space to 1024NB also is the
default value(Figurel0). With the 64 bit ModelBus server version you can only increase the
heap space to ~1.5 GB.
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Datei Bearbeiten Format Ansicht 7

58t MODELBUS_LIB=%-dp0l1ib

rem set MODELBUS_LIB=%MODELBUS_ROOT%/bin/Tib

start _service -console -consolelog -clean -vmargs -classpath=./1ib -xmx1024m -Djava.util.logging. config.file=/META-INF/logging.properties
241

rem start bin/_service -console -consolelog -clean -vmargs -classpath=./1ib -xmx1024m
rem -xrunjdwp:transport=dt_socket,server=y,address=9191,suspend=y -Xdebug

4 » I

B

FigurelOIncrease Java heap save on the server

You can quickly check wtiner the server is running using a web browser and invoking URL
that you stated in therepositoryLocatiorconfiguration optionaugmented with thequery
a0 NR Y3 a Kitp:Hetalkost:308 matidbusrepository?wsdl The result should be a

listing ofthe RepositoryServicasdl

23
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4. Setting up ModelBus for Encrypted Communication (HTTPS)

As of release 1.9.7, ModelBus supports eptegd communication using HTTP& HTTPS
connector can be setup in parallel to the HTTP connemtstandalone

If you are not familiar with SSL, ségtp://docs.oracle.com/javase/1.5.0/docs/tooldocs/
windows/keytool.htmlfor some detded information about the terms and conceparound
SSL and its implementation in Java.

4.1 SSL ©nfiguration in ModelBus Co nfiguration Model

The configuration options needed to setup a HTTR®ecdtion to the ModelBus servdras
to be provided through the ModelBus configuration moaebdelbus.configntroduced in
chapter 3.1.1 by using thesecureRepositoryLocatidacation The followingexcerptof the
configuration model shows the relevant fragment to configgthe HTTPS connection:

<?xml version="1.0" encoding="UTF - 8"?>
<config:ConfigModel xmi:version="2.0" xmIns:xmi="http://www.omg.org/XMI"
xmlins:config="http://www.modelbus.org/system/model/config.ecore">

(...)
<locations name="secureRepositorylLocation"
location="https://0.0.0.0:8181/modelbusrepository">

<properties name="SSLTrustStore" value="SSL \ cacerts.jks"/>
<properties name="SSLTrustStorePassword" value=" yourpassword "/>
<properties name="SSLKeyStore" value="SSL \ modelbus.keystore"/>
<properties name="SSLKeyStorePassword" value=" yourpassword "/>
<properties name="SSLAlgorithm" value="RSA"/>
<properties name="SSLPassword" value=" yourpassword "/>

</locations>

(...)
</config:ConfigModel>

Beside the HTTPS location itséiftf§s://0.0.0.0:8181/modelbusrepositoyysome additional
propertieshave tobe passed to the ModelBuserverin order to configure &SL connection
for ModelBus

1. SSLTrustStar& he absolute or relativpath (relative to the configuration folderio

the trust store which stores trusted certificates for certificate authorities (CAs) known
to the server. If this option is not set, the default trust store shipped with the JDK will
be used instead of an ownne. See the Java Docs for more detailed information

http://docs.oracle.com/javase/1.5.0/docs/tooldocs/windows/keytool.html#cacerts

24
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2. SSLTrustStorePasswoitle password required to access the trust store referenced in
the SSLTrustStoggroperty. If any own trust store isonifguredthe password for the
JDK builin trust store has to besed (efault changemg.

3. SSLKeyStaréhe absolute or relative path (rei@e to the configuration folder) to the
key store containing the SSL certificate to use for the communication with the
ModelBus server.

4. SSLKeyStorePasswoiithe password required to access the key store referenced in
the SSKey5toreproperty.

5. SSLAlgorithmThe name of the algorithm used to generate the key pairs and to sign
certificates (e.g.RSA  An overview of supported algorithms can be found at
http://docs.oracle.com/javase/1.5.0/docs/tooldocs/windows/keytool.html#DefaultAl
as

6. SSLPasswardhe password required to recover the private key generated for the
certificate.

In the example configuration both the key store and the trust store residefatddar named
SSL which is a subfolder of the ModelBus configuration folBeth files are not initially
included in the ModelBus configuration and have to be created as explained in cHapter

The usage of thesSLTrustStorproperty is optional. If any own trust store is used, the
ModelBus server will rely on the CAsted in the JDK buiin trust store. In tlis case you
SAUKSNI KIS G2 AYLRZNI GKS OSNIAFTFAOFOGS 2F @&2c
use a sekkigned certificate or you have to use a certificate verified by a real CA whose
certificate is available in the trust store.

In order to check whéter the server is running correctly using HTTPS, you can open up a web
browser and target it to the URL you have defined in tecureRpositoryLocation

O2y FAIAdzNF GA2Yy 2LIiA2yd tfSIasS R2 y20 TFT2NBS
https://localhost:818 /modelbusrepository?wsill The result should be a listing of the
RepositoryService wsdl as indicated in chagter

4.2 Creating ModelBus SSLCertificate

You can eiter use a real SSL certificate to run the ModelBus server in productive
environment oryou can create a seligned one for test purposes. This section describes
how to create a custom SSL certificate and howsigdt using a custom CA

Java is delivee with akey and certificate management utiligalled keytool which allows
users tocreate and manage their owkeys and thecertificatesassociated to themkeytool
stores the keys and certificates in a fdelled adkey store€ which can be understood as
repository of cetificates holding the public and private keys required for communication
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the default implementation the kegtoreis implementedas a filewhere theprivate keysare
protected bypassword.The keytool utity can be used to import, export and list the contents
of a key store and to generate ssifjned certificates for test purposesor detailed
information about the keytool utility see
http://docs.oracle.com/javase/1.5.0/docs/tooldocs/windows/keytool.html

In order to create a certificate for the ModelBus server, the follgyvsteps have to be
performed:

1. Create two folders, e.gClkeytools and C\keytooldkeys and chang to folder
C\keytools

2. Create the key store containing the ModelBus certificate and its key pair.
With the keytool utility, this can be done in one step usinggeekeyoption:

keytool -genkey -alias ModelBusServer -keyalg RSA - validity 365 - keystore
keys/m odelbus .keystore

CKAA gAff LINPYLIWG F2NJ a2YS AYTF2NNIOGA2Y | 062 dz
the certificate. The following fragment shows some example data for the oreatia

certificate for the R& department of an exemplary company named
ExampleCompany.

Enter keystore password: yourpassword

What is your first and last name?
[Unknown]: www. examplecompany .com

What is the name of your organizational unit?
[Unknown]:  R&D

What is the name of your organization?
[Unknown]:  Example Company

What is the name of your City or Locality?
[Unknown]:  Berlin

What is the name of your State or Province?
[Unknown]:  Berlin

What is the two - letter country code for this unit?
[Unknown]: DE

Is CN=www.examplecompany.com, OU=R  &D, O= Example Company , L= Berlin ,

ST=Germany, C= DE correct?
[no]:y

Enter key password for < ModelBusServer >
(RETURN if same as keystore password):
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As a result, a key store file containing the ModelBus private and public keys and its
wrapping certificate is created &\keytoolskeydmodelbus.keystore

Export the ModelBus certificate from the key store.
This can be done using tlexportoption of keyool. The following command exports
the ModelBus certificate to a file nameédodelBusServer.can the C\keytoolsfolder:

keyt ool -export - alias ModelBusServer - storepass  yourpassword - file
ModelBusServer .cer -keystore keys/m odelbus .keystore

4. Signingthe certificate.
If the certificate should be signed by a wietlown CA, you first have to initialize a
Certificate Signing Request (CSR) and sent the generated artifact to the CA prior to
importing the certificate into a trust store. See
http://docs.oracle.com/javase/1.5.0/docs/tooldocs/windows/keytool.html#certreqC
md for detailed information about this procedure.
5. Import the certificate into a trust store
The keytoolutility can be usedwith the import parameterto create a own trust
store and add theModelBus server certificate toit. Therefore, the following
additionalparametersshould be used
keytool -import -v -trustcacerts -alias  ModelBusServer  -file
ModelBusServer.cer - keystore cacerts.jks - keypass yourpassword - storepass
yourpassword

After having confirmed that you trust the certificate you are about to import, a file
namedcacerts.jkss created and the ModelBus certificate is imported as a trusted CA,
but seltsigned certificate since the CA is no real one.

Both, the key store containing the certificate fhre ModelBusserver (modelbus.keystone
and the trust store providing the ceficate of the custom CAcécerts.jky have to be
provided to the ModelBus using the configuration model as described in sedtibrin
addition, the passwords afined in this procedure have to be added to the ModelBus
configuration model.
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5. Installing ModelBus Client for Eclipse

Like the ModelBus server itself, the ModelBus TeamProvider client release 1.9.7 is designed
to obtain the required configuration optianin a twestep manner. At first, it tries to locate

the ModelBus configuration moddh the second stepf no configuration model was found,

the TeamProviderclient will rely on the values for the environment variables
MODELBUS_REPOSITORY_LOCATION a®®ELBUS NOTIFICATION_LOCATION
configuration

5.1 Configuration Options with Local ModelBus Server

If you have either a local ModelBus server installed configuration model created and the
MODELBUS_ROOT environment variable set to the corresponding value (see 3éctjpn

the TeamProvider will be able to loadl @he required configuration options from the
configuration model. Otherwise, you will have to define the environment variables
MODELBUS_REPOSITORY_LOCATION and MODELBUS_NOTIFICATION_LOCATION as
described in sectiob.2.

52 #1 1 FECOOAOQCET 1 O / POETI 10 A O O30A1T AATT1TAS®G
L¥ & 2dz ReitfeRailoc&l M@SIBusesver installednor at least the configuration

model available to the ModelBus framewddeesection3.1.1), the ModelBus TeamProvider

client first needs the same environment variable MODELBUS REPOSITORY_LOCATION as the
server thatpointsto the location where theserver is runningRigure110 @ & f BBE K2 & G Y
a n ®n & n mmostybe replaced by the real host and port it is running on.

r© N
Systemvariable bearbeiten Iﬁ

Mame der Variablen: MODELBUS_REPOSITORY_LOCATION

Wert der Variablen:

[ K ] [ Abbrechen I

Figure11 MODELBUS_REPOSITORY_LOCATION variable

In addition, the ModelBus TeamProvider client needs the
MODELBUS_NOTIFICATION_LOCATION environment variable set (e.g. tcp://localhost:61616)
in order to be able to receive the notifications broadcasted by the ModelBngesg@igure

12).

A5 35 YAYR GKS GGOLINKKE AY (KS Y2047
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Systemvariable bearbeiten lﬂ

Mame der Variablen: MODELEUS_MNOTIFICATION_LOCATION

Wert der Variablen: tep:/flocalhost:61616

[ OK l l Abbrechen ]

Figure12MODELBUS_NOTIFICATION_LOCATION variable

5.3 Installing TeamProvider Feature for Eclipse

ModelBus comes with a set of client tools for Eclipse. This contains a TeamProvider
implementation, a model repository browser and a notification view. These client tools can
be installed in any Eclipse based tool gmdvide basic client functionality for the ModelBus.

LG A& LINBFSNIoftS (2 dzsifee ilifchdesiaa® &t ®dlstndeyed fort 2 2 f &
ModelBus TeamProvider. You may use the following link for getting an Eclipse Modeling
distribution:

http://www.eclipse.org/home/categories/index.php?category=modeling

Youcaninstall Eclipséby just unpacking the archive to the location you prefer. Then start the
Eclipseandlct f aLyadGrtft bS¢ {2FaGsl NB¢ FNRY (GKS al S
popping up Figurel3).
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¥ v @‘! Welcome
r B s N
(?) Help Contents S Install I
% Search Available Software
Dynamic Help Select a site or enter the location of a site. 9‘-_
C
Key Assist... Ctrl+Shift+L -
Tips and Tricks... Work with:  type or select a site '('
<
& Report Bug or Enhancement... Find more software by working with the 'Available Soffware Sites' pref
Cheat Sheets... 2
type filter text
Chackforllodatec
[ RIS Name Version
nstall New Soffware... 1 N 2 s
fm @ There is no site selected.
About Eclipse
Details
V| Show only the latest versions of available software Hide items that are already installed
V| Group items by category What is already installed?
[V] Contact all update sites during install to find required software
>

Figurel3 Adding new Software site (1)

In the window appearing enter the location of the update gjtgou find it on the ModelBus
Download page (seéhttp://www.modelbus.org/modelbus/index.php/downloads/curren
release Give the site a name e.g. ModelBEgy(irel4).

= Add Site ]

Marne: ModelBus Local...
Location: v.modelbus.org/modelbus/downloads/1.9.3/site/sitexml

@ [ OKE[ Cancel |

Figurel4 Add a new site (2)

After pressing OK, the software available will be shown and you select all features to be
installed. Start the installation by press/ 3 & FigBre15)£Yowwill be guided through the
next steps of the installation by Eclipdeor our examplein addition to the Main software
which is always neked, you can also insall the Exampleor the Interactive Mydeling
software whichare optional.
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Available Software

Check the items that you wish to install.

)
Work with:  ModelBus - http://www.modelbus.org/modelbus/downloads/current/site/site. xml - Add...
Find more software by working with the "Available Software Sites” preferences.
type filter text
Name

i (00 Consumer Provider Example

Version
> (00 Interactive Modeling (Beta Version)
> [¥]000 Main

[ selectall | [ Deselectan

Details

10 iterns selected

Show only the latest versiens of available software
Group items by category

1

|| Hide items that are already installed
What is already installed?
Contact all update sites during install to find required software

@

e

Figurel5 Available Software
5.4 Test the ModelBus Server and Client installation

In this section we will show how you can test your illataon.

Start the client and create a new Java projéagureléd @ bl YS-awié ®a¢ Saidm

- Eclipse Platforr
.
File Edit Source Refactor

Navigate Search Project Run Window Help
wifhd

B0 A BHEGTY &S A~
= Package Exp '8:; Tz Hierqrch);‘ =

bew 4 ‘ 2% Java Project '
Show In Alt+ShiftaW » | [ Project..
Frras reaor | BY Package

Figurel6 Create a Java Project

1. Rightclickonthg’ Sgft & ONBIF GSR t NB2SO0 (G2 2Ly GKS
YR a{ KI NFigureNg 2 SO X¢ 06
Select ModelBus as repository tygadurel?)

The repository creation/selection is disabled (grayédyrel?)
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< Java - Eclipse
File Edit Source Refactor Navigate

$-0-Q-

=08

e~

[ Package Explorer i3

& Testl-MR
New

Go Into

Open in New Window
Open Type Hierarchy
Show In

5 Copy

Copy Qualified Name

Paste

Delete

Remove from Context
Build Path
Source

Refactor

Import...
Export...

C E

" Refresh
Close Project
Assign Working Sets...

Run As

Search Project Run Window Help

A CA R Nl

F4
Alt+Shift=W »

Ctrl+C

Ctrl+V
Delete

Ctrl+Alt+Shift+ Down
>
Alt+Shift+S »
Alt+Shift+T »

be| [ Declaration

Resot

Compare With

Restore from Local History...

3 Apply Patch...

1

Share Project...

N

~

What happened?

< Share Project

Share Project
Select the repository plug-in that will be ¢

Select a repository type:
@ coo

Fo

m Modelhsus

2]

3
File System Repository

File System Repository Properties

.

e

Location:

http://localhost:9191/modelbusrepository

N

Figurel7 Share Project via Team Menu

The ModelBus repositories have Access Control! Refer to se@idar setting user
credentials.

Try again to shar project (sed~igurel8 Share Project via Team Mequsecond Try Step 1
and 2 are the same as in the first trfrigure 17). Now we can select the entry

éhttp://localhost:xxxA..... @ @ 9 y (i Sdhhcdfor tyid profect in the repository in the
f20FGA2Y FASER | FOGSNI KS¢ KOG LI et éNBIa&E  &02Cdk yIAAALK
afterwards.
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= Java - Eclipse
File Edit Source Refactor Navigate Search Project Run Window Help
03~ F-0-Q-  HEG- By~ @ @ -3 -
[# Package Explorer i3 = = Share Project
———— SR Share Project
(& Testi-ma! |
New » Select the repository plug-in that will be «
GoInto
Open in New Window Select a repository type:
Open Type Hierarchy F4 ILJ cDo
Show In Alt+Shift+W » >

vy
5 Copy CtrisC [ mMOdelﬁu; 2 ]

& Copy Qualified Name

0§ Paste Ctrl+V
¥ Delete Delete
Remove from Context Ctrl+Alt+Shift+Down
Build Path »
Source Alt+Shift+S » =
Refactor Alt+Shift+T » ) :
File System Repository
sy Import...
= |2 File System Repository Properties
iy Export..
y
5" Refresh F5 4
Close Project b Dt Bation Location: http://Testl-MR
Assign Working Sets... http://localhost:9191/modelbusrepository 3
Run As 3 e \
i . |
Team 3 Apply Patch...
Cempaiii ]: Share Project...
Restore from Local History... [}
J/

Figurel8 Share Project via Team MergSecond Try

b2g 6S KI @S (G2 agAlGOK (2 GKS GaZFRBd9:dza wSLR2 &

1. { St SO0 ahiKSNE GAGKAY (GKS FANRG adas
2.CNRY G(GKS gAYyR2¢ 2LISyAy3a &2dz Oy &St

—
w -

O

U)) i

t R [ Window | Help @} Java (aetaur)
d New Window = S;‘Java Browsing
New Editor 1 ?3 Java Type Hierarchy
- 3 m ModelBus Repository Exploring 2

Open Perspective » | %5 Debug BRlacaiag E
Show View » | &2 Java Browsing s e s
Customize Perspective... Oth&..
oo 0 A T o > g

Figurel9 Select ModelBus Repository Exploring Persipex

Within this perspective we can see the newly creatathespace in the ModelBus Repository
view (Figure20).

¢ GKS gl g-¥wdl KENIOMBAGm E8ips® BxBlordr GR. inktye Javk S
t SNALISOGAGSO Aa OFftftSR I tNR2SOG® Ly (GKS
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a namespace since it represents a namespace in the repository. The names of both need not
necessarily be the same. Usingthd KI NB t NeP2SOi¢ GKS@ IINBX | aazO0A

File Edit Mavigate Search Project Run

e - Q- i
[] ModelBus Repository &2 =
he>e| BIE

= Testl-MR5

= www.modelbus.org 4

Figure20 The Newly Created Repository
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6. ModelBus Repository Access Control

To work properly with the ModelBus Client for Eclipse the correct user credentials needs to
be set. Therefore execute the steps illustratedrigure21:

1. Select Prefeences
2. ¢KSNBE aStSOG GUKS daz2RSf.dza ! aSNE LINBFSNByY
3.1 SNE &2dz OFy Sy idSNJ al laithiyMydelBUS & shippe®Rwitid t | & & ¢
U SNJ yIYS 4G REMENRF YR 2RSSt . dza¢eé O2y TAIdzNBR(
used if you freshly installed a new local oMklBus repository.
If you did not install the ModelBus repository locally on your own machine, you have
to ask the administrator of the repository you are linked to for an adequeser
name /password to use.

New Window

New Editor E

~
Open Perspective = Preferences ‘ =] B
Show View

ModelBus A v
Custemize Perspective... General

delBus User Credential
Save Perspective As... Ant oaelSus User Lredentials A
Reset Perspective... coo Usernarne: Adrnin
Close Perspective Ecore Tools Diagram Password: e 3
. EMF Compare
Close All Perspectives H 5 Gonbiodel sl 107001 i i el £ = )
elp = L = % % -
Navigation Install/Update [] Use Encrypted Communication {SSL, requires restart)
Java

Preferences 1 ‘> odel Validation

\_--___-_——’. ModelBus

Mylyn 2
PTag-in Developmen
Run/Debug

Team
Usage Data Collector

[Re;tore Qefaults] l Apply ]

@ [ ok |[ Caneel |

Figure21 Set ModelBus User Info

If you want to connect to a ModelBus server using HTTPS and the server itself is configured
to run using the protocol, you can provide a ModelBus configuration model to the Team
Provider including the required information for enctgd communication (see chaptdrfor

more information concerning the setup). Therefore the ModelBus Preferences Page provides
two additional configuration optiongseeFigure22):
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r y
= Preferences ‘ L = &]
type filter text ModelBus - - -

G |

Enera ModelBus User Credentials
Ant
oo Username: Admin

Ecore Tools Diagram D I T T Ty

Install/Update [¥]iUse Encrypted Communication [S5L, requires restart}
Java

Maodel Validation

ModelBus

Myhyn

Plug-in Development

Run/Debug

Team

EMF Compare
Help Cenfiguration Medel:  C\developmentiserver_197RCT\serverConfiguration\modelbus.config

Usage Data Collector

I Restore Qefaults] [ Apply I

@ .

Figure22 ModelBus TeamProvider HTTPS Setup

1. Configuration Model: This option states which configuration model should befosed
the setup. If you have a ModelBus server running locally, this should (but does not
necessarilyhave to) be the configuration model included in the ModelBus server
distribution (see chapte8.1.1). Otherwise it can be placet a file system location of
your choice.

2. A checkbox to tell the Team Provider whether to use encrypted communicatros.
option requires the availaility of a configuration modelas statel in the
G/ 2y FAIdzNI G A 2.yThaagh® i Hptiod Aliringmé may require the
restart the Team Provider.

The connection status to the ModelBus repository is indicated by an icon in the status line of
GKS daz2RSf. dza wdedbecthve(sedfiureg3k LY 2 NA y 3

@->

Figure23 Connection status to ModelBus repository

If the ModelBus icon is greyed, there should be a problem with the connection to the
repository. When you move the mouse cursor over the icon, the connection status is shown
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as a tooltip. In order to show a status view including services connected to tueIbus,
please click on the icon.
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7. Managing Access Rights with ModelBus Client for Eclipse

If you do not have a ModelBus server running just stiags described in sectioB.2. The
client is started by starting the Eclipse it is installed in.

71 &ET AET ¢ OEA Oi 1T AAT 6 1T AT AOGPAAA ET OEA OAE
{6AGOK (G2 (GKS da2RSf . dzA WiwaRa A (i2NE 9ELI 2NAYy 3¢

There you can explore the model repository and can find the name spaces present in the
repository (e.g. lte one created earlierin section 5.4). The interesting one is
www.modelbus.orgExpandinghis one will show something similéo Figure24.

| | ModelBus Repository 7 =0

$ B¢ ol
¢ [= Testl-MR5 2086
4 [= www.modelbus.org 2070
4 [ systemn 2070
4 = model 2070
|=| project 2070
= dependencies.eccre 105
» & leck.ecore 39
|=| MedelBus.lock 1930
i ModelBus.user 2070
|=| user.ecore 35
|Z| .project1329
» = www.eclipse.org 2026

Figure24 ModelBus repository tree

TheModelBus.usemodel is the onavhich is needed for managing the access rightsan

be opered in the User Model Hitor viathe context menu of the ModelBus Repository view

(Figure24). This will look likdigure25¢0 ¢ KS FAf S aK2gy GKSNB Aa (K.
from the repository. Since it is not a local copy you are not allowed to change iit and
2LISYSR2yiN& ¢ R
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L&) ModelBus.user [Rev:HEAD] 52 =0

|._[\'_'| Resource Set

a | &) file:/C:/workspace/runtime-new/.metadata/.plugins/org.modelbus.team.eclipse.core/getfilecontent767419614-
4 4 Model
4 < User Admin
4 Rule.”

4 T I

Selection | Parent | List| Tree | Table| Tree with Columns

Figure25ModelBus.user opened in User Model Editor

To be able to edit the model a local copy dfais to be created inhe localworkspace.

7.2 Check out a name spaceto the local workspace as a shared project

INGKS daz2RSt. dza wSLRAAG2NE 9ELX 2NAYy3IE LISNERLISO

GKOOGLWWKKGSoDPY2RSE 0dza d2NAKk a2 adBYKY2RSt¢ yIYSa

hy aY2RSt¢ aStSOG &/ KSRyure2B)dzi ¢ Ay (GKS O2y G SE
|1 ModelBus Repository 53 L =lER

o | B &Y <

. (= Testl-MR5 <

4 [= www.modelbus.org 11

4 = system 11

4 = model11

lock. Mew
Med
Mod & 1 Check Out

j user,| 4 Find/Check Out As...
Figure26/ K301 2dzi (GKS aY2RSté¢ ylY$S &Ll O8

Switching back to the java perspectiyeug At £ FAYR | aY2RSt ¢ LINB2SO
the repository.You camow open ModelBus.user in a User Model Editig@re27). This will
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open an editor for the treeview of the model. Do not use the text editor. This will only open
the model as xml view and not check your modifications for syntactical correctiesshave
a great chance to destroy the accessibility of ModelBus.

[% Package Bxp i e Hierarchy| = O

= | =
4 1= model
#] lockecore
14! ModelBus.lock
i ModelBus.user
#] user.ecore Mew 3
1 b‘J Test
Open F3
Open With » | @ User Model Editor [
Show In Alt+Shift+W » B TextEditor
=| Copy Ctrl+C System Editor
5= Copy Qualified Name In-Place Editor
5 Paste Ctrl+V Default Editor
¥ Delete Delete

Other...
Figure27 Open ModelBus.user in User Model Editor

After finishing the editing of the user model you hdageesave the changes (in the workspace)
and also to commti them to the repository. In the case of conflicts we will get informed
during the commitThe Team Synchronizing Perspective, will be explained in sextion

7.3 Add a new user and commit changes to the Repository

Figure28 shows ModelBus.user in the user Model Editor in a tree view. During editing it will
be aware of the correspating user metamodel and therefore give support to make only
syntactically legal changes which are conform to the metamodel.

i ModelBus.user 2
5 Resource Set

a | & platform:/resource/model/ModelBus.user
a <4 Model
4 4 User Admin
< Rule *

Figure28 ModelBus.user in User Model Editor

Tobe able to e details about the Elementgpu need to g@en the Properties Viewr{gure
29). InFigure30eé 2dz Ol'y 4SS (KS dzaSNJ Y2RSf 6AGK
l RYAYEé Y2RSt StSYSyio
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b ____________________| D oo view S
Run l Window | Help
b New Window N 5@ type filter text]
| New Editor —; 4 (= General -
idBuﬁ () Bookmarks
our: 4 Classic Search
Show View Ant OE :onstle
= ) Error Log
* 4 Customize Perspective... = Console Alt+Shift+Q, C @ GMF Dashboard o
4 =) = - p =
Save Perspective As... (& Declaration Alt+Shift+Q, D ».) l’\r/\lte:‘nal Web Browser
. @] ErrorLog Alt+Shift+Q, L it aTKers
Reset Perspective... = ) ) 5. Navigator
Close Perspective fs Hierarchy Alt+Shift+Q, T 82 Outline
i .o Palett
Close All Perspectives @ Javadoc Alt+Shift+Q, J & p:’CbI:m' L
%5 Navigator & Z
Navigation » | o= 3 : ©. Progress
g= Outline Alt+Shift+Q, O T PTSErCEIpTOTer
Preferences ‘I [§ Package Explorer Alt+Shift+Q, P ] Properties
2.C
- :
2 Problems Alt+Shift+Q, X 2 Tasks
€ Progress &5 Templates 2
(5 Project Explorer & Ant
2 = CDO -
4 Search Alt+Shift+Q, S =
E] Task List Alt+Shift+Q, K Use F2 to display the description for a selected view.
& Tasks
[ OK ] [ Cancel
L Templates
Others. Alt+Shift+Q, Q

Figure29 Open Properties View

& ModelBus.user 53

[T Resource Set

k& platform:/resource/model/ModelBus.user
< Model
< User Admin
4 Rule

Selection‘ P‘arentl Listl Tree| Tab|e| Tree with Columns|

(£ Problems (@ Javadoc (@) Declaration (lfl Properties %

Property Value
Name = Admin
Password = ModelBus

Figure30 ModelBus User Model with Properties View

For addinga new userKigure31):

Create a User element under Model
Set its properties (Name, Password)
Create a Rule elememtithin User
Set its properties (Rule, Mask)

hrowbdPE

For Mask you can set the values 1, 2;14with the following meaning: READ = 1, Write=2,
Execute=4 and Everything=
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Figure31Add a new User

Nextyou have to save the changed modelthe local workspace and afterwards to commit
the changes to the repositoryigure32).

In the case that there are activities by other team membmrghe user mdel youshould do

a synchronize before the commit and thereby switch to the Team Synchronizing perspective
which is useful to handle the relevant aspects with concern to discovering and managing
conflicts. This will be describedsection9 in detail.
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