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/7% s rover | OSME integration needs

IT Infrastructure

» Multiplicity of different subsystems

» Information exchange with different external systems
> Information from one system are needed in others

» Data redundancy

== Need for data integration
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.

Mainframe Printer

Printout CRM-System

= Advantages

Works directly with every
subsystem

No programming necessary

* Disadvantages

Very error prone
Takes a long time for data
input

Quite expensive due to the
need of human resources
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= Advantages

= Can be relatively easy to
implement for small IT-
infrastructures

* Cheap in the acquisition
phase

= Automatic and quick transfer COM+
of information TCP/IP

A

* No errors due human N XML
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* Disadvantages cre ¥

* No means to administrate the resulting information exchange network
* Hard to track down errors

* No monitoring

* Becomes quickly very complex
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( Application A ) Application B

Bus (decentral)

N\

EAI-Middleware

( Application C ) Hub&Spoke (central)

Advantages m

Just one interface for every
application

Easy to maintain

Monitoring and administration of the
whole infrastructure available

High scalability
Use of open standards

Additional features like transaction,
tracking, logging and security

Information Integration

( Application A ) ( Application B )

A A

Y Y

| Bus
A A

Y Y
C Application C ) ( Application D )

Disadvantages
* Normally high initial costs
* Trained personal needed

= Single point of failure (for
Hub & Spoke)
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Many commercial solutions that implement these concepts
are available, e.qg..

= Ascential: Enterprise Integration Suite

= |BM: WebSphere Business Integration Server

* |nubit: Integration Server

" Microsoft: BizTalk

= SAP: NetWeaver

=  SoftProject: X4

= Sun: Composite Application Platform Suite (CAPS)
= TIBCO: Business Works

= VITRIA: Business ware

" webMethods: Integration Server
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> Initial costs
Very high hardware and licence cost

» Support costs

Quite high costs for support contracts
» Support quality
The practise has shown, that SMEs don‘t have a high
support priority
» Staff

special staff has to be hired and trained because of system
complexity

» Product live cycle
Product livetime and upgrade intervall is dictated by the vendor

==> Alternatives from the Free and Open Source Software
(FOSS) area?
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Study to evaluate potential of FOSS EAI-Systems identified
31 different Systems:

= 1060 NetKernel " mec-eagle OSMQ

= Babeldoc = MessageForge Proteus

= Business Integration = Mirth Retic / JyRetic
Engine = Mule ServiceMix

= Clover.ETL = NaradaBrokering S-integrator

= Conductor = QOctopus SolAce
DocSOAP XDK = OpenAdaptor Tambora

= ConnectorWorks = OpenEAl xBus

= DataServer = OpenQueue Xineo XIL

) .ele.menope = OpenSymphony XMLBIlaster
t.gim = Orbeon

" Jengine PresentationServer

|
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Too many projects for in-depth evaluation
= Phased evaluation process necessary

Phase1: Evaluation against core criteria
==> Some systems have been filtered out

Phase 2: In-depth evaluation of the remaining system
== Evaluation matrix

10
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Evaluation against core criteria:

» Architecture
- Component based
- Connectors
- Transformers

> Licence
- System has to be completely free of any charges
- Allow to view, modify & spread the code

» Documentation
* Has to be free of any charges
* Reasonable overview about the system and its application

> Project state
 Should be technically mature
- Should be applicable for EAI integration

11



Evaluation Phase 1

EEEEEEEEEEEEEEEEEEEEEEE
y/ HENRI TUDOR
yyy r IU

www.tudo I
Results evaluation phase 1:

= 1060 NetKernel " mec-eagle OSMQ

= Babeldoc = MessageForge Proteus

. Busi_ness Integration = Mirth Retic / JyRetic
Engine = Mule ServiceMix

= Clover.ETL = NaradaBrokering S-integrator

= Conductor = QOctopus SolAce
DOCSOAP XDK m OpenAdaptOF Tambora

= ConnectorWorks = OpenEAl xBus

= DataServer = OpenQueue Xineo XIL

" ©lemenope = OpenSymphony XMLBlaster
t.gim =  Orbeon

" Jengine PresentationServer

|

12
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Results evaluation phase 1:

= 1080 Netylernel " nec-edgls " OSMO

= |Babeldoc - J/Jj,»,)agamrye = |Proteus

" Business Integration = Wirth . RetiC/JyRetiC
—rdine = [Mule = ServiceMix

" Clover.eTL " | laradaBrokering . ?Jﬁmﬁegrafof

" Conductor = Octopus " Solfcs
DocSOAP ADx = |OpenAdaptor " Tamporsa

" Lonnscionons " Ouosnetl = |xBus

" DataServer " OopenQuele = neo AL

" clemenoos " OoensSymornorny = JMLBlaster

Oroeor)
PreserntatonSearver

]
C
D
R

‘
O
K>

Just 6 projects passed the first evaluation phase

13
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In-depth evaluation of the remaining projects:

> Babeldoc > openadaptor

> JyRetic > Proteus
> Mule > xBus

> Projects are introduced in detail
» Evaluation is accomplished by a checklist
» Covers 50 different significant issues

» Evaluation involves multiple aspects

14



Bl v ‘ Evaluation Phase 2

v |

Evaluation aspects:

» General parameters
Licence, soft- & hardware requrirements, os-support...

» Architecture
Structure, API, message handling, business logic, routing, scalability...

» Features
Connectors, transaction, compression, workflow, recomposition...

» Security

Encryption (message & channel), authentication, tracking...

» Support

Consulting, documentation, tutorials, FAQ, mailing lists, forums...

15
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Evaluation aspects (continued):
> Usability

Graphical user interface, configuration, test schema implementation...

» Project state
References, time on market, community, number of contributors...

Results are transferred to the evaluation matrix

16
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System Babeldoc JyvRetic Mule Openadaptor Proteus xBus
Datahase hased + IDBC + S0L + IDBC + IDBC + JDBC « JDBC
conneciors * SOLTree (source)

+ S0LTreePlus (source)
+ Hindice
Programmahle + JavaSeript + WSLT + ooy + Java properties file + Java « ZELT
transformation + XML o Java « H5LT + HSLT s Java
« HEIT + FHF ¢ Property files
+ Z5LT
Application-hased | Mo Ha « L5400 + IO Series + Tihco « A3400
conneciors + Tihco
Decomposition Yes Yes Yes Yes Yes Yes
Recomposition Ho 8] Yes Yes Ha Ha
Transactional Yes Mo Yes Yes Yes Yes
support
Worldflow support | Ho Mo Ho Ho Ha Ha
Command Line Yes Yes Yes Yes Yes Yes
comirol
Compression Yes Yes Yes Yes Ha Ha
support
Secunihy
Authentication Ho 8] Yes Yes Ha Yes
Communication Mo Mo + S50 + SFTP M « HTTFS
chanme] encryption + TL3
+ HTTPS

Message Yes Ha « POF ICE Mo X
encryption fa——"——_—————_____hh_
Message tracking | Yes Yes T—

port

]

17
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Svstem Baheldoc JvRetic Nule Openadaptor Proteus xBus
Architect e ® clc) clc) clc) ® @
Features ele) ® ® ® o o
Securiy o 00 e® o 0 00
Support © o @ ® © o
Lsabiliyy e} ®0 e ® e e
Frogect staie @ @ ® @ © o
Overall rating O ® ®@® ® © O

» Mule & openadaptor a feasible for larger projects in sensitive
domains & the need for high connectivity

> JyRetic, Babeldoc & xBus are feasible for smaller projects in
secured environments without highly sensitive information

» Proteus comes with a very small footprint & documentation.
Testschema implementation could not be started.

18
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Conclusion:

There are technically mature projects on the FOSS market

But: as well some optimizations are necessary
= Usability

* Professional support

= Domain specific protocols

" Product specific connectors

==> Project Freegate to compensate these issues

19
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Facts
Project name: FreeGate

Project objective:  Creation of an easy to use, free of charge
EAIl-system with local support in Luxem-

bourg by the means of FOSS.

Project scope: Healthcare for beta phase, will be ex-
tended to other domains afterwards

Project start: 2005/11/14

Duration phase I:  183MD / 14,5 month

Duration phase Il: open _ S,
Project partners:  Z1THARR o reoumm ¢\

Further partners are welcome!




Evaluation Results

Activities

2. Market survey

3. Requirement analysis
4. Detailed concept

5. Marketing strategy

Qutcomes

Survey about FOSS EAI systems

Requirement specification for FOSS EAI system
Strategy plan

List of partners for phase |l

Scientific publications

N N X

N SN

21
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Evaluation Results

Activities

>

>

Realization partners will actively participate in the
development of the EAl-system

The beta sites will test the system supported by the CRP
Henri Tudor and the realization partners

The CRP Henri Tudor will be phased out after the
development of the EAl-system

The realization partners will take over the paid, local
support for the EAl-system

The realization partners will provide training,
enhancement and consulting services for the software

The resulting EAl-system will be free of any charges

22



Evaluation Results

Qutcomes
v" Free of charge & easy to use EAI system

v" Network of local companies that enhance the EAIl-system,
support the customers and provide trainings

v Community that create further features and tools for the
EAl-system

23
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Mule has been chosen to base the development onto

. | App. Server:
Wak ! Portal ! Weab Sarvicas
REST BPEL Net f J2EE E B, Saerviat, SAP AS400 JBI {JSR-208)
JT8
- | = I
- ",
- L
& % . - e = 2
F: 1
£ ,':.

Mule Service \'. = Security — Authentication and Authorization
Container | Mule Services Backbone
. Message Routing, |
« TX Management, / l-:—| End-to-End Data Transformation

*. Fault Tolerance, .
*_ Clustering ..~

CRACLE Framewaorks:

Fila, FTP, JMS, Dristributad

Sori E Cormim:
EFTR MOSerles, Caching el

Email, IM

Grid,
JavaSpaces

Orace AG Hiwamind

» Provides a wide range of transports, components & transformers
> Uses latest technologies (J2EE, |oC, JBI, SEDA, SOA,...)
» Powerfull framework with additional functionalities
(e.g. security, transaction management, scalability, distribution)
I

24
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Problem

0 Mule does not provide a sophisticated IDE

0 Mule uses XML files for the configuration of the ESB,

which can become very complex

25
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Scenario:

O Firstinstance provides server [0 Second instance provides
ports for the file and the TCP client ports for FTP and SMTP
protocol

Pt ,File/TCE

"

-g -g HP/SMTE@ |

S S

The incoming messages of the first instance shall be sent to the
second instance over HTTPS

26
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<mule-configuration version="1.0" id="Configuration1">

<connector name="FileConnector" className="org.mule.providers.file.FileConnector" />

<connector name="TCPConnector" className="org.mule.providers.tcp.TcpConnector" />

<connector name="FTPConnector" className="org.mule.providers.ftp.FtpConnector" />

<connector name="MailConnector" className="org.mule.providers.email. SmtpConnector" />

<transformers>
<transformer name="ByteToString" returnClass="java.lang.Object" className="org.mule.transformers.simple.ByteArrayToString" />
<transformer name="StringToByte" returnClass="java.lang.Object" className="org.mule.transformers.simple.StringToByteArray" />

<transformer name="StringToSmtp" returnClass="java.lang.Object"
className="org.mule.providers.email.transformers.StringToEmailMessage" />

<transformer name="FileToString" returnClass="java.lang.Object" className="org.mule.providers.file.transformers.FileToString" />
</transformers>

<mule-descriptor name="File_And_TCP-Descr" initialState="started" singleton="false"
implementation="org.mule.components.mycomponents.MyComplncome">

<inbound-router matchAll="false">
<endpoint transformers="ByteToString" type="senderAndReceiver" address="tcp://localhost:12345/" />
<endpoint transformers="FileToString" connector="FileConnector" type="senderAndReceiver" address="file://" />
</inbound-router>
<outbound-router matchAll="false">
<router enableCorrelation="IF_NOT_SET" className="org.mule.routing.outbound.FilteringOutboundRouter">
<endpoint name="endpoint_1" type="senderAndReceiver" address="https://desthost;12345/" />
</router>
</outbound-router>
</mule-descriptor>
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<mule-descriptor name="FTP_And_Mail-Descr" initialState="started" singleton="false"
implementation="org.mule.components.mycomponents.MyCompQutgoing™>

<outbound-router matchAll="false">
<router enableCorrelation="IF_NOT_SET" className="org.mule.routing.outbound.FilteringOutboundRouter">
<endpoint transformers="StringToEmailMessage" connector="MailConnector" type="senderAndReceiver" address="vm://" />
<endpoint transformers="StringToByte" connector="FTPConnector" type="senderAndReceiver" address="vm://" />
</router>
</outbound-router>
<inbound-router matchAll="false">
<endpoint name="endpoint_2" type="senderAndReceiver" address="https://desthost:12345/" />
</inbound-router>
</mule-descriptor>
</mule-configuration>

28
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[ mule-configuration
i transformers :
[ BvEeToString j [ FileConnectaor ]
[ StringToByte j [ TCPConnector ]
[ TN ] [ FTPConnector :]
[ Fl=Tostring j [ MailConnector :]
'
inbound-router .
P inbound-router
- https_endpnint_inj
i File-_in
=
Smtp_out
ttps_endpoint_ouk
FTF_out
N

29
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E|Freegate ¥0.5-prealpha 200610171010 o |
Flle Export Help Wiew

@dEHA= |EuvydANEB0Y

| ToolBox Window 40 x | @ Drawing Window x| [ =] | Jrule Attributes windaw O =

. ;I - mule-conigaration g I Attribute Yalue

endpoint 2 —_—
bEnsiaEs FileConnector : 'Color
. ByteToString X Isynchronous

otransaction lemoteSync
ofilker - .

o StringToByte TCPConnector  fransformers ByteToString
o securty-fiker : esponseTransfor

= properties StringTosmip [ FTPConnector ] . — kep i
; : encoding
FEREE [ MailConnector ] : N

Conneckar

o emokeSyncTimeouk

|ltvpe senderAndReceiver

inbound-router : : laddress kepeffFirst_instance. ..
|nbound-|'m..|ter. : Istreaming
https_endpoint _in o flcreateConnector
file_in . |-|ost First_instance
© flport 12345
Frotocol kcp

rath

Smtp_out - lParameter

.JSBI’H-EITIE

FTP_out . Mpassword

ttps_endpoint_out
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) Freegate vo.5-prealpha 200610171010

e

T @Edle =g vasAAN@oy
) [ -

S

| ToolBo: Mindow | ){l Wg;;’“ @ =
_ = E
endpoint ~
Elfzata;sactian 7777777777777777777777777777777777777777777777777777777777777777777777777777777 7»
o securityj-FiIter
0 Shows all possible elements that can be
inserted in the current selected element
(here an endpoint)
0 Inserting an element by dragging from the
Toolbox window to the Drawing window
| ]

31
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| Mule Aktribukes Window

JSETES)

‘‘‘‘‘‘‘‘‘‘‘‘‘ e

| @*BR= I=advaA080 Y

&9 Draving indow x|

attribuke

mmmmm

aaaaaaaaaa
uuuuu
uuuuuuuuuuuu
nnnnnnnn

ransfarmers EvbeToString

ame bcp_in

0 Shows the attributes for the current
selected element

YPE sender dndReceiver
ddress top:)[First_instance. ..

osk first_inskance
ark 12345
trokocol kcp

0 Verifies the input (e. g. no port higher than
65535)

ararmeker
SEFMAmE
assward

0 Highlights required attributes

32
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0 Moving, reordering and
resizing elements

0 Elements can only () (e

being dropped if the %_ e —

destination is valid.
This is shown in ,

another color and a —
denying / accepting

mouse cursor

ttps_endpoint_out

FTP_out

0 Element colors can be
set individually
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ttps_endpoint_ouk

ttttt

bute

vvvvv

vvvvvvvvvv

rrrrrrrrrr

ttttttt

rrrrrrrr

eeeeeeeee

aaaaaaaa

1 All elements will be marked if the
validation fails and a required

attribute is not set yet. g
' napreCYu:urreIaticun IF MOT SET
] ] ] ] lassMame ﬁreq.'_.'.ired
0 The required attributed is marked with
an exclamation mark
0 The element is bordered red
[
34
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inbound-router

I:c%_in

File in

O In the connect mode endpoints

inbound-router
[https_e pnint_in]

Smtph_nut
FTPE_nuI:

inbound-router

ports are highlighted and can R )
be visually and logically H-

connected

0 The outbound endpoint adopts

ktps_endpoint_out

the settings from the inbound

router

&)

*

inbound-router
https_endpoint_in

Smtp_out
FTF_out

35
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[0 Setting attributes in an outbound endpoint causes a
search for matching inbound endpoints

0 Importing a mule-configuration causes a dynamic
search for matching endpoints and draws the arrows

[0 Deleting an arrow causes the deletion of the settings in
the outbound endpoint

0 If the settings of a connected inbound endpoint are
changed, the connected outbound endpoint adopts the
new settings

36
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0 Zoom the Drawing window in and out
0 Print the configuration
0 Export the configuration as png

1 Comments of the mule dtd are shown
as tooltips

inbound-router
& message rouker configures
different rouking
paths For events that are
dispatched For a UMO
component, Aninbound router .
is concerned with messagesjevents |-
being received
by providers configured
on the mule-descripkor,
L

37
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Why is a Message Container needed?

A Message Container ..

[] represents the structure of an expected message type and
allows to access and modify message fields easily.

] message fields can be restricted

1 allows to validate the structure and the content of an
Incoming message

0 The structure of the Message Container can be specified over
a — in Freegate embedded - editor.

38
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gMessage Container Properties ﬂ
@EHEUR
~Elements ~Element Properties
B i Attribuke Yalue =}
=l (5 Address name order =
Shreet description
pr.;) Box epeatingDelimiter
E:ztry FixedFieldLength Falze
= (5 Name escapeCharacter
e (] MeveCustomer encoding LUTF-8
- 9AE] givenhame arsion
- (AZ] surtame rreationDate 10.01.2007
'@ Birthdate delimiterLevell !
= (i invoice delimiterLevel? ﬁ required
- (532] pos
- (454 price
o (ORZ] Tirne:
-7 {5 additionaladdress
- 7(4RZ] Street
- 74AZ] PO Box
?@E Ciby
=

The maximum occurance of this element, set to 0 if unbounded

39
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-Element Properties

attribute Walue

nanme arder

[» |

descripkion

] Global settings that

FixedFieldLength False

belong tO the WhOIe escapeCharacter

encoding IITF-3

message are located in e

creationDate 10,01, 2007
1

th e root eI e me nt delimiterLewvell

delimiterLevelz |

~Element Propetties

Aktribuke Yalue &=
;Z{éﬁi& 1 Message fields can be
defaulthalue krue identified by a fixed field
description . .
edangth /) requred length or by delimiters
maxLength o
rinLength 1
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. . ~Element Properties
[1 Message field attributes T e
nanne Skrest
are type dependent
minCccurs 1
maxccurs 1234
Fixed krue
" defaulkvalue Highweay ko Hell
|:| FOI IOWI ng types a re yet descripkion
h
S u p po rted : —Element Properties :?_‘T_L;Eth 105
. Attribute Walue pattern
|:| Stl’l n g Marne newi_uskarer
bype Boolean
] I N teg er minCccurs 1
. rnaxOCCurs i 5
(] DeC| mal Fixed krue
defaultyalue krue
D BOOIea n u:!escriptin:nn - ~Element Propetties
FieldLength L‘& required
u Base64 Fruevalugs es, new Attribute Yalue &
Falsevalues na, old ams Rirthdate =
4 Lyvpe Draketine
D Datetl m e rinCccurs 1
1 MaxicCurs L )
D B I n a ry Fixed krue
defaultyalue krue
descripkion
Formak wyy-mim-dd
kimezone Europe/Berlin
ocale CE
|

LY
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Sophisticated Ul which Emam

Su pports: b T newCuskarmer

------ ?-;EI givenharne
- surhlame

0 Drag and Drop ot 1
TEE} larne
- COpy [ Paste - TIF newi_uskomer
o ?;EI givenhame
0 Type and Cardinality can be - surhlame
determined over the tree e () Bl
icons

I:l Highlighted XML preview <?:-cml.versi|:|n="l.tl" Encudingf"UTF—Ei"w

Lmagfield name="order”™ description=""" repeatihgDelimite
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1. Specifyingthe 2.<XML/> 3. Java
me&sagestructure

"

D)
)

<7xml wersion="1.0" encoding="UTF-8" 2>
<msgfield name="order” description=""
wersion="" creationDate="10.01.2007" de
<msgfield name="Address" require
<msgfield name="Strest" typ
defaultValue="trus" description
<usgfield name="F0 Box" typ
defaultValue="true” descriprion:
<msgfield name="City” type="String”
defaultValue="true” description="" maxl
<msgfield name="Coutry” typ
defaultValue="true” descriptions
</magfield»
<msgfield name="Name” reequired="true"
<msgfield name="newCustomer” type=
naxfcours="unhounded” defaultValue:
<msgfield name="givenlane” typ
naxOcours="unhounded” defaultValue="tr:
<usgfield name="surllane” type
defaultValue="trus" description=""
<usgfield name="Birthdate” type="D:
naxOcours="unbounded” defaultValue="tr:
locale="TE" />
</msgEield>
<msgfield name="invoice” required="rtr
<msgfield name="pos” type="Integer”
defaultValue="true” descriprion="canc#:
Ted 38 H225; o430, 4225 20435 223,07 nind
<msgfield name="price” rype
defanltValue="true
<msgfield name="Time" type="3tring
default¥alue="true" description
timezone="Europe /Eerlin” locale

</msyfields

Source
Code ((
—

—

dvd

* Breturn List<AbstractiessageField> the children which are @
=
public java.util.listcAbstractfessageField> getAl1ChildrenDfCL
Java.util. list<AbstractiessageField> clazaChilds - new jav
for (AbstractllessageField anf : getChildrenmi)) {
if (anf.getClass(].getHane ) .equals (clazz.getHame ()} |
clazzChilds.add {anf) ;

¥

return clazzChilds:

4. Java
Classes

5. JAR file

0 Java Objects are pooled in a jar package, which can be referenced by
any other Java class, or sent to other instances with the included

informations.

43



/ﬁ,ﬂ aneirsoss IMessage Container - structure

W W WwW.

Accessing a message field in the message container:

1 Hi order

Order order = new Order () ;

Address address = order.getAddress() ;
Street street = address.getStreet();
String payload = street.getContent();

] Classes include additional methods, depending on the
attributes (e. g. getElementPath(), isRequired(), isLeaf()...)

[ Classes include type dependent validation methods

] Access on child elements is name dependent (e. g.
getStreet(), getlnvoice, getSurName() )

44
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] Runtime administration of Mule

0 Monitoring

] Centralized management for distributed installations
] Templates / wizards to improve the usability

1 Mapping

O Implementation of domain specific protocols

O Implementation of application specific connectors

] Creation of a data dictionary

45
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(] Freegate is an open source EAIl system

(] Freegate is easy to use

[] Freegate will be comparable to proprietary solutions
] Freegate provides a sophisticated user interface

(] Freegate expands the functionality of the Mule ESB

46
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Thank you for your patience and attention
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