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SIMPLY INTEGRATED.™ 

 

 

THE E2E BRIDGE 
UML based IT Integration with 
Service Oriented Architecture 

 

With its E2E Bridge™ the Swiss software company E2E Technologies introduces an eco-
nomically attractive and technically advanced approach for platform independent inte-
gration of backend systems. 

Following the MDA® guidelines of the OMG™ the E2E Bridge offers the first integra-
tion platform worldwide capable of executing UML® based Integration Models without 
the need for programming.  

Owing to this strictly model driven approach the E2E Bridge massively surpasses estab-
lished EAI solutions and Java™ or .NET™ based integration platforms alike as it reduces 
setup and maintenance cost as well as time to market by factors rather than percentage 
improvements. 

This renders the E2E Bridge not only attractive for corporations with ongoing integra-
tion, migration or outsourcing efforts. The E2E platform is also perfectly suited for com-
panies that offer hosting, software and hardware solutions as well as system integrators 
interested in enhancing their own offerings with the leading edge integration capabili-
ties of the E2E Bridge – under their own brand. 

This Management White Paper reviews the present integration challenges together with 
E2E’s approach to solve these, both from a business and a technical point of view. 
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Integration Today
Why do integration projects fail? 

Most integration 

projects fail 

It is common knowledge that more than half of all IT integration projects are not suc-
cessfully completed. They do not finish on time, some never at all, they massively over-

run the allocated budget or miss the agreed upon business objectives. 

The reasons: 
communication,  
technology and  

transparency 

From the perspective of the founders of E2E Technologies, which is based on over 20 
years of experience with large scale integration initiatives, the reasons for this failing can 

best be characterized as three key challenges: communication, technology and 

transparency. And upon closer inspection one will find that these three challenges are 
not only significant in their own right. They are also strongly intertwined. 

Communication  

between IT and  
business 

The communication between the IT department, developers in particular, and the opera-
tive leadership as customer is often insufficiently or not adequately documented and 

therefore the necessary measurability to account for a project outcome is missing. 

Transparency 

of project 

implementation 

Transparent implementation of the original project objectives is the necessary precondi-
tion to build upon the achieved results and to reduce the dependency on individuals. 

But often what remains of a project is its original specification in prose together with the 

source code of the developers. In other words: the code is the documentation. 
Within the source code, business processes and platform dependent details can hardly 
be told apart. For this reason, the reuse of technology-independent business logic is 
rarely possible. 

Proprietary 
technologies and 

their consequences 

Technology renewal will preoccupy us well into the future. However, proprietary ap-
proaches bear several forms of risk that are hard to be controlled, such as vendor lock, 

elevated direct or indirect cost due to vendor specific training and inevitable migration 
efforts. In particular after the introduction of new technology, every intervention is asso-
ciated with significant cost and remains dependent on the specialist knowledge of single 

individuals. Even though the initial business case might have looked promising, the To-
tal Cost of Ownership (TCO) is soon becoming unbearable.   

Definition of 

legacy software 

Newly introduced technology is soon becoming “legacy”, because the specialists which 
know all about a specific product had to move on to another project, or have left the 

company all together. We’ve almost come to acknowledge that so-called legacy systems 
need to be integrated again and again with new applications, and to accept the associ-

ated cost and all the time lost as a formal constituent of any IT project. 

Conceptual measures of the OMG 
Model Driven 

Architecture 

With the standardization initiative Model Driven Architecture® (MDA®), the Object 
Management Group™ (OMG™) pursues a rigorous move towards eliminating all for-

merly mentioned challenges. It offers an open, vendor neutral approach to master nec-
essary technological change while avoiding the addition of new cost over and over 

again. 
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Integral model of 
the IT landscape 

MDA postulates that the construction and maintenance of a more technology-

independent software system requires the creation of an integral model which covers 

the definition of metadata, the orchestration of activities, as well as the deploy-
ment of system components alike – and all this based on well established OMG stan-
dards such as UML®, XMI®, etc. (References). 

Increase in  
productivity 

and quality 

Model driven methodology increases the productivity of the programmers and improves 

the quality of the implementation. Model errors are systematic errors and therefore can 
be identified more easily. They can be eliminated in one central location without incur-

ring the danger of overlooking a necessary modification in the source code of a rarely 
used component. 

Separation of 
business logic and 

implementation 

Consistent separation of business and implementation logic is one of the guiding princi-
ples of MDA. It lays the foundation for maximizing the reuse potential of any software 

component and is the precondition for a risk free, stepwise (soft) migration of individual 
IT components. 

MDA implementations don’t go far enough 
MDA is essential 

for economic and 

efficient integration 

Based on many years of experience with complex IT projects and a multitude of architec-

tural concepts, the founders of E2E Technologies are convinced that in principle MDA is 
the right approach for future software development. But the implementations of MDA 
in the area of IT integration are not going far enough yet. 

Problems with Java 

and .NET regarding 
integration tasks 

Using Round-trip Engineering methods, Java or .NET based integration platforms are 
more and more using models and generative software development, but these tech-

niques are only used for platform specific integration work. The description and the in-

tegration processes stay therefore close to the level of source code and are hardly 
understandable for the business owner. 

EAI platforms and 
their proprietary tools 

In contrast to Java or .NET based integration approaches, off-the-shelf EAI solutions of-

ten use model based tools, lifting the service abstraction to the level of business proc-
esses, which is much more understandable for the business owner. Unfortunately, these 

tools are mostly based on proprietary modeling environments and use proprietary 

metadata – causing the well known problems of vendor lock, training and migration 
cost. 

Deployment of  

components is 
not automated 

Last but not least, all established integration approaches exclude model based deploy-
ment and installation of software components as proposed by MDA, even though this 

element of the standard unlocks one of the most significant potentials for reducing ad-
ministrative overhead. 

The E2E Approach 
Business perspectives 

More integration – 

less programming 

All established integration platforms have one thing in common: the need for program-
ming which leads to all the problems that were discussed in the introduction. For that 

reason, the E2E team has developed a generic approach for service oriented integration 
of IT components. The result is a highly innovative solution, which successfully addresses 

all previously mentioned problems:  
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Figure 1: The E2E Bridge is the first 
integration platform that facilitates 
the MDA principle of maximum re-
usability of IT components. 

The E2E Bridge offers worldwide the first 100% UML based IT integration plat-

form following the MDA guidelines with a Service Oriented Architecture (SOA). 

E2E Credo The product is founded upon E2E’s credo: “The documentation is the code.“ All UML 
integration models are directly executed by the E2E Bridge. Consequentially, this elimi-

nates all forms of programming, rendering Round-trip Engineering obsolete.   

Modeling of  
existing IT systems 

In contrast to established integration solutions, using 

the E2E Bridge starts with modeling the existing IT 
infrastructure and encapsulating it in form of a SOA. 

The Services that are created in this process can then 
be called via HTTP/S, SOAP or SAP® RFC. 

Encapsulation of 

reusable services 

The consistent separation of business and integration 
layers leads to the creation of reusable service com-

ponents to generically solve integration tasks, rather 
than adding the integration logic repeatedly into the 

source code of various applications (Figure 1). 

Investment protection 

and migration tool 
at the same time 

The economic benefits of this approach are not only 

to be found in the protection of previously made 

IT investments. Based on the rigorous separation of business and platform logic, the 
E2E Bridge offers for the first time an integration approach that enables the concept of 
stepwise (soft) migration. This dramatically reduces the risk during the introduction of 
new technologies or while outsourcing IT tasks, rendering the E2E Bridge an ideal migra-

tion tool (Figure 2). 

Cost and time-to- 
market is reduced 

by factors 

The savings in cost and time when using the E2E Bridge compared to conven-
tional integration approaches are immense. E.g., average integration cost and pro-
ject times are ten- to fifteen times smaller compared to using an Application Server. 

Furthermore, the E2E Bridge does not require any 

vendor specific education, thanks to its conformance 
to open standards. The only requirement is a rudi-
mentary experience in using UML models, which is 
offered in numerous courses given by independent 

organizations.

The E2E solution is 
independent of the 

industry segment 

For this reason, the E2E Bridge is predominantly used 
in situations, where gaps in existing integration ef-

forts need to be quickly filled. The industry specific 
inclination of the application environment is of no 
concern, as the E2E Bridge is a horizontal integration 
platform. 

Solving the communication problem 
Service definitions in  
UML can be shared by 
business and IT 

UML is an open industry standard that incorporates the experience and insight from 
over 30 years of IT practice and is since the late 90ies worldwide the most widely used 
modeling language for software architects and programmers. 

. 

Figure 2: Thanks to the E2E Bridge, 
technical modifications can be per-
formed without affecting the busi-
ness oriented service layers (red).  

Process Oriented 
Business Model 

Platform-Independent 
Service Components 

Platform-Dependent 
Service Components 

Platform-Specific 
Implementation 

System-Dependent 
Runtime Environment 
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Figure 3: Process and intermedi-
ate steps during integration with 
the E2E Bridge. 

Business logic and business processes can be easily formulated in UML. The simplified, 

service based integration models and their Use Cases, Activity and Sequence Diagrams 
propose a thoroughly adequate communication vehicle between business and IT. 

Eliminating proprietary technology 
No proprietary 

tools or interfaces 

The E2E Bridge has no proprietary interfaces and restricts itself to using widely adopted 

industry standards, such as UML, XMI, WSDL, SOAP, HTTP, SQL, etc. and does not in-
troduce any proprietary tools or metadata. 

For the administration of models, E2E has chosen an integrative approach as well: the 
creation and maintenance of Integration Models can be delegated to any UML capable 

development environment which supports the proper XMI 1.0 standard. Even the ver-
sioning of models can be performed by tools that are already in use in a given IT de-

partment. 
Maximum transparency 

Precondition 
for reusability, 

migration and 
outsourcing 

The E2E Bridge is capable of automatically deploying UML integration models to the E2E 
Runtime Environment and to execute them without further human intervention. This 

eliminates any further administrative effort to synchronize the documentation of the in-
tegration services with the currently valid runtime models. The documentation is implic-
itly up to date and can be reviewed by the IT department and the business owners alike.  

The separation of business processes and any platform technology results in complete 

platform independence, which is one of the key requirements for maximum reusability 
of IT components. Without this platform independence, migration or outsourcing, with 

should be transparent for the end user, is impossible.  

 

 

The E2E Bridge 
The E2E integration process 

A new  
methodology 

for integration 

The E2E Bridge offers a service oriented integration 
platform which does not only satisfy the most modern 

architectural demands. With the 100% model based 
approach, E2E is also introducing a new methodology 

which executes the specified integration models di-
rectly. This eliminates any form of programming for 

integration purposes. 

The E2E 
integration cycle 

The integration cycle is organized in four distinct steps: 

to Model, Transform, Analyze and Deploy model 
based integration services. In the following paragraphs 

the individual steps and their intermediary products 
are presented in more detail (Figure 3).  



M A N A G E M E N T   W H I T E   P A P E R  -      T H E   E 2 E   B R I D G E 

WWW.E2E.CH © 2005 E2E Technologies Ltd. 7 

Modeling integration services 

Service based integration serves the purpose of maximum reuse of existing IT compo-

nents. These can be imported in either of two forms: 

WSDL Importer 
 

Using the WSDL Importer, existing Web Services presented by external applications can 

be automatically transformed into UML models, being available for further integration 
tasks. 

Importer for 

SAP IDoc 

The Importer for SAP IDoc™ permits the direct importing of IDoc interface descriptions 
from SAP into the modeling environment, proposing automatically generated descrip-
tions in UML to further use the service models. 

Modeling of  
integration  

services 

In situations where existing data or applications cannot be automatically imported by ei-
ther of these two variants, new Integration Services can be created and managed with 

any XMI 1.0 compliant Modeling Environment, without the need for programming. 

Transforming XMI into optimized runtime models

XMI format 

not suitable for 
direct execution  

Integration models specified in XMI are sufficient to define the E2E Runtime Environ-

ment. However, these are not being used in their original form. They are transformed 
into highly optimized service models based on a fully automated procedure in order to 
eliminate the significant overhead of the XML based XMI. 

E2E runtime models 
are optimized for high 
transaction throughput 

The result is a high performance Runtime Repository for UML, which, in regards to 
transactional throughput, is highly superior to any other integration platform. Direct 

comparison with Application Server based integration has proven that the transaction 
throughput of the E2E Bridge using comparable server infrastructure is by many factors 
higher. 

Highly efficient  

„Virtual Machine 
for UML“ 

This is not really astonishing, as E2E’s design of the UML Runtime Engine for direct exe-

cution of integration models can bear with a much simpler architecture compared to the 
often complex multi-layered dependencies of a J2EE application. In this way, the E2E 

Bridge contributes significantly to the reduction of infrastructure cost, and hence a 

much lower TCO. 

Optimization process 
is fully automated 

As the step of transforming the original UML service definition into a highly optimized 

Runtime Repository is carried out in a fully automated fashion, the developer has at this 
stage nothing more to do that to select the debug level of the Transformation Engine. 

Model based quality assurance 
Service oriented architectures belong to the class of abstract software. In contrast to er-
rors that become quickly apparent in light of end user software, errors within a SOA go 

long unnoticed. Therefore, it is even harder to conceive abstract test scenarios that can 
help avoid such errors. The well known integration platforms in use today only provide 
rudimentary support to remedy this problem. 

Test case generation 

is fully automated 

However, based on the complete service description in form of a model, the user of the 

E2E Bridge integration platform can produce, with the pressing of a button, automati-
cally generated test cases for all imaginable Service Calls, store these test cases in a da-

tabase, populate them with test data and execute these tests automatically. 
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Figure 4: Error Analysis is based 
on UML Trace from Runtime 
Environment. 

Archiving of pre-configured test cases for later reuse is supported as well as the combi-
nation of test cases to form more complex test scenarios (e.g. to perform regression 

tests). Even these more complex scenarios can be archived and run automatically at a 
later point in time. 

Regression and  

stress analysis  
  

In order to test the overall performance and scalability of 
an integration scenario, many organizations that use 

more established integration platforms invest heavily into 
the setup of complex stress test scenarios. Users of the 

E2E Bridge, however, obtain this environment together 
with the base installation of the integration platform. On 
the basis of formerly described test and regression test 
scenarios, realistic stress test scenarios can be defined, 
which give precise indications about the behavior of the 

E2E Runtime Environment under stress. 

Graphical debugging 
at the level of UML 

To accelerate and simplify the analysis of the configured 

service architecture, the user of the E2E Bridge is offered 
a graphical UML based debugging and tracing environ-

ment. This unique capability is based on a key function-
ality of the E2E Runtime Environment to return the effectively executed data streams 

and their performance profile back to the modeling environment in form of UML models 
which can be navigated. Complex debugging within non-transparent program code is 

unnecessary (Figure 4). 

Deployment, installation & use of integration services 
Deployment  

and installation 
is fully automated 

Conforming to the MDA specifications, the Integration Models of the E2E Bridge con-
tain a complete description of all parameters necessary to deploy Integration Models to 

the server systems. Based upon this mechanism, individual Integration Services can be 
automatically installed within a highly distributed system landscape, with the pressing of 

a button. 

Simplified  

risk analysis 

The information contained within the Deployment Diagram regarding data, applications 

and system resources contribute implicitly to a more transparent risk management of 
the entire IT infrastructure – you know exactly what is dependent on what. 

Product components of the E2E Bridge 
The E2E Bridge consists of three independent modules, the properties of which are well 

adapted to their respective use. The modules are: the E2E Builder, the E2E Runtime 

module and the Web based E2E Console (Figure 5). 

E2E Builder 

 

The E2E Builder is the work horse used by the developer. It is implemented as a Java 

plug-in for XMI 1.0 capable UML modeling environments. Features include: 

� Import capabilities for WSDL, SAP IDoc, etc. 

� E2E Model Transformer to generate optimized integration models 

� Mechanisms to generate test cases automatically 

� Automatic deployment and installation of the integration services 
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Figure 5: Components of the E2E Bridge. The numbers relate to the process steps described in Figure 3: 

1. Model; 2. Transform; 3. Analyze;  4. Deploy. 

 

Using the E2E Modeling Environment is quite straightforward for a developer with aver-
age UML experience: all E2E Bridge specific functions are simply extensions to already 

familiar modeling environments. 

E2E Runtime The E2E Runtime Module – the actual E2E Bridge – is at the core of E2E’s integration 

machinery, one could say the “Virtual Machine for UML”.  It guarantees the execution 
of optimized service models and consists of three components which can be distributed 
onto different servers: 

� Bridge Frontend with server functionalities via HTTP/S, SOAP, SAP RFC, etc. 

� Bridge Backend with various system-specific adapters for a great variety of 
backend systems and applications 

� Bridge Kernel with its Repository for model based Services 

E2E Console The Web based E2E Console is a browser component that controls the deployment and 
use of integration services and can be used in a decentralized fashion. 

Minimal 
installation 

effort 

By way of the simple architecture and direct implementation of the E2E Bridge the re-

quirements for system resources are minimized to a fraction of typical scenarios. At the 
same time, the installation of the development and the live infrastructure requires less 

than 20 minutes each, which is extremely efficient compared to existing platforms. 
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Conclusions 
The E2E Bridge together with E2E Technologies’ innovative approach provides the foun-
dation for rapid, transparent and cost-effective IT integration. Today’s challenges regard-

ing communication, technology and transparency during integration projects are defi-
nitely eliminated and the TCO is under control. 

The benefits from using the E2E Bridge regarding cost and time of projects, in addition 
to the eventual transaction performance, are to be found in the domain of factors rather 
than percentages, compared to established integration platforms. Direct comparison 
studies and measurable results demonstrate the correctness of these assumptions. 

By executing the integration models directly, and thus with all technical overhead in the 
Runtime Environment removed, we obtain an economic integration infrastructure with a 

modern, Service Oriented Architecture (SOA), which is scaleable and distributable and 
can be used by SMBs and large corporations alike. 

This makes the E2E Bridge not only suitable for organizations that want to fight existing 
integration challenges, but also for vendors of specialized IT solutions that wish to add 
powerful integration capabilities to their proper products, based on modern standards, 

without causing high migration or development cost. 
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Summary
Business benefits of the E2E Bridge 
� First SOA worldwide for MDA compliant integration 

� Reduces project cost and time by factors 

� Operation & maintenance by factors more economic (TCO) 

� Can fully reuse any previously purchased IT infrastructure 

� Facilitates risk free, step wise (soft) migration of IT components 

� Reduces vendor lock and training cost 

� Documentation is implicitly always up to date 

� Improves dialog between IT and business owner 

� Increases transparency for analyzing a project’s outcome 

� Eliminates risk of knowledge drain 

Technical benefits of the E2E Bridge 
� Modern, Service Oriented Architecture 

� Fulfils MDA guidelines of the OMG for model execution 

� Can be easily incorporated into an organization’s IT strategy 

� Use is scaleable from SMBs up to large corporations 

� Suitable for OEM integration into various IT solutions 

� All product components are distributable and available for all platforms 

� Transaction throughput is by factors higher compared to using Application Servers 

� The documentation is the code, always synchronous with the runtime version 

� Debugging via UML trace at the level of service models 

� Quality assurance via automatic generation of test cases 

� No programming required, Round-Trip Engineering no longer necessary 

� Can run standalone or within Java Container, Application Server not required 

� Automated deployment of integration service models to the runtime environment 

� Less complex architecture, simple to configure and to operate 

� No proprietary components or interfaces 

� No product specific know-how required 

� Potential vendor dependencies eliminated 
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