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GCA - Applied Computing Research Group

Interests

 Software Engineering

 Application Integration

 Cloud Computing

 Search-based Software Engineering

GCA - Applied Computing Research Group

Ijuí, Brazil

Where I live?

• 200M Population
• 8.5M Km2

• 2.17T GDP
• 7,491 Km Coastline
• 10 Neighbour countries
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GCA - Applied Computing Research Group

Ijuí, Brazil

• Founded in 1890
• 90K Population
• 400Km from the capital

GCA - Applied Computing Research Group

Multicultural City
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Nature

GCA - Applied Computing Research Group

Yucumã Waterfalls 
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Yucumã Waterfalls 

1,800 m large      o      170 m deep      o      20 m high

GCA - Applied Computing Research Group

University

www.unijui.edu.br
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GCA - Applied Computing Research Group

Campus Ijuí

UNIJUÍ

GCA - Applied Computing Research Group

Roadmap

Research Group

Enterprise Application Integration

Domain-Specific Language

Guaraná DSL
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GCA - Applied Computing Research Group

Research Group

www.gca.unijui.edu.br

GCA - Applied Computing Research Group

Research Lines

Artificial Intelligence Software Engineering
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GCA - Applied Computing Research Group

International Collaboration

 8 Universities, 1 Company

– Portugal

– Spain

– United Kingdom

– The Netherlands

– France

– United States 

GCA - Applied Computing Research Group

Post Graduation Program in Mathematical Modelling
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Roadmap

Research Group

Enterprise Application Integration

• Definition
• Challenges
• Market
• Topologies

Domain-Specific Language

Guaraná DSL

GCA - Applied Computing Research Group

What does Integration mean?
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Dictionary definitions…

(1) the action or process of integrating

(2) the intermixing of peoples or 

groups previously segregated

Oxford:

(1) the combining of two or more

things so that they work together

effectively

Longman:

GCA - Applied Computing Research Group

Software Ecosystem



IMPORTANTE: É proibido usar, reproduzir 
e distribuir este material sem a 
autorização dos autores

Prof. Dr Rafael Z. Frantz 11

GCA - Applied Computing Research Group

Software Ecosystem

GCA - Applied Computing Research Group

Software Ecosystem
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Enterprise Application Integration

EAI

GCA - Applied Computing Research Group

Integration Solution

Business Process

Software
Ecosystem

Integration
Solution
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What to Integrate?

Functionality Data

GCA - Applied Computing Research Group

Application Integration

“The activity of connecting two or more 
applications that previously were not designed 

to work together, and usually are monolithic 
applications, in order to exchange information 

and collaborate one with another.”
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Business-to-Business Integration

“Integrates applications from different 
companies aiming at the exchanging data and 

the invocation of services for commercial 
purposes.”

GCA - Applied Computing Research Group

Transcending the Definition …

 Allows for the implementation of new 
(distributed) business processes

 Reuse of well-tested functionalities 

 Data synchronisation
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Roadmap

Research Group

Enterprise Application Integration

• Definition
• Challenges
• Market
• Topologies

Domain-Specific Language

Guaraná DSL

GCA - Applied Computing Research Group

Challenges

Networks
slow
unreliable

Changing
requirements
integrate new applications
business evolution
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Applications

Constraints

Technology gaps

heterogeneous ecosystem
not ready for integration

remain unchanged
kept loosely coupled

O.S, languages, platforms, …
data models, frameworks

Challenges

GCA - Applied Computing Research Group

Costs of Integration
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GCA - Applied Computing Research Group

Roadmap

Research Group

Enterprise Application Integration

• Definition
• Challenges
• Market
• Topologies

Domain-Specific Language

Guaraná DSL

GCA - Applied Computing Research Group

33% 17.9

6.4%

2/3

31%

Trend Market
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GCA - Applied Computing Research Group

Roadmap

Research Group

Enterprise Application Integration

• Definition
• Challenges
• Market
• Topologies

Domain-Specific Language

Guaraná DSL

GCA - Applied Computing Research Group

Topologies

Point-to-Point Hub-and-Spoke BUS



IMPORTANTE: É proibido usar, reproduzir 
e distribuir este material sem a 
autorização dos autores

Prof. Dr Rafael Z. Frantz 19

GCA - Applied Computing Research Group

Topologies

Point-to-Point Hub-and-Spoke BUS

GCA - Applied Computing Research Group

Point-to-Point

 Directly connects two applications

 Do not need a complex Solution Infrastructure

 Use few or even don’t use Building Blocks
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Common Approach

GCA - Applied Computing Research Group

File Transfer

 Agree on a file format (Plain, XML, ...)

 Agree on file name, directory, ...

 When to produce and consume them?

 Need a looking mechanism

 Share data, but not functionality

Shared Data

Export Import
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Remote Procedure Call

 Need to know the interface of the other

 Applications are still coupled

 Share functionality, but still tightly coupled

Stub Skeleton

function

result

GCA - Applied Computing Research Group

Topologies

Point-to-Point Hub-and-Spoke BUS
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What is a Hub and a Spoke?

Hub

Spokes

GCA - Applied Computing Research Group

Beyond the Wheel…

Applications

Hub-and-Spoke
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Message

GCA - Applied Computing Research Group

Hub-and-Spoke
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Regard to Hub-and-Spoke

 Still is a point-to-point integration

 The hub makes it easy to add a new 
application

 Reduces the number of connections at one 
application to connect to every other 

 Require using a common message format 

– Ex: Canonical Message Format

GCA - Applied Computing Research Group

Topologies

Point-to-Point Hub-and-Spoke BUS
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Bus

 Highway that transports messages from 
components that are connected on it 

 Enterprise Service Bus (ESB): term to denote 
the software infrastructure that enables the 
companies to build their “Highway” (BUS)

 Acts as a Message Broker between 
applications

GCA - Applied Computing Research Group

Message
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Enterprise Service Bus

ESB boundary

ESB Platform

AdapterAdapter Adapter

Adapter Adapter Adapter

GCA - Applied Computing Research Group

Features

 Orchestration language

 Message routing

 Message transformation

 Monitoring system

 Toolkit of adapters

 Distributed deployment

 Transaction support 

 Usually based on open standards
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Comparing the Topologies

GCA - Applied Computing Research Group

Roadmap

Research Group

Enterprise Application Integration

Domain-Specific Language

• Defining Language
• Types of DSL
• DSLs for EAI

Guaraná DSL
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What is a language?

GCA - Applied Computing Research Group

Dictionary Definitions

 Longman
– “a system of communication by written or spoken 

words, which is used by the people…”

 Cambridge
– “communication between people…”

 Oxford
– “the phraseology and vocabulary of a certain 

profession, domain, or group of people”
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What is a General-Purpose Language?

GCA - Applied Computing Research Group

General-Purpose Language

“A language that provides abstractions that are 
applicable across a wide variety of domains.”
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What is a Domain-Specific Language?

GCA - Applied Computing Research Group

Domain-Specific Language

“A programming language tailored specifically to 
a particular domain, so that it captures precisely 

the semantics of that domain.”
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Characteristics

 Small and easier to understand

 Improve communication

 Solutions are expressed at the level of 
abstraction of the problem domain

 Has limited expressiveness

 Cost of learning X limited applicability

 Cost of creating a DSL

GCA - Applied Computing Research Group

Concrete Syntax

 Notation to describe models or programs

 Textual Syntax
– Low-level view

– Enables models or programs to be described in a 
structured textual form

 Visual Syntax
– High-level view

– Presents a model or a program in a 
diagrammatical form
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Abstract Syntax

 Defines the concepts in the language and their 
relationships to each other

 Defines the rules that determine whether a 
model is written in the language is valid or 
not, i.e., how the concepts may be legally 
combined

 Provides a vocabulary and grammar for 
constructing models in that language

GCA - Applied Computing Research Group

Semantics

 Defines what does the building blocks of the 
language means in terms of behaviour

 Adds a layer of meaning to the concepts 
defined in the abstract syntax
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Metamodel

 A model of a modelling language

 Must capture the essential features and 
properties of the language that is being 
modelled

 Describe: concrete syntax, abstract syntax, and 
semantics

 Must be part of a metamodel architecture, 
i.e., be described by a meta-metamodel.

GCA - Applied Computing Research Group

Why Use a DSLs?

 Improve productivity and communication

 Directly involvement of the domain experts

 Make it easy for the domain experts to 
understand models

 The domain knowledge is captured in a 
concrete human-readable form
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Roadmap

Research Group

Enterprise Application Integration

Domain-Specific Language

• Defining Language
• Types of DSL
• DSLs for EAI

Guaraná DSL

GCA - Applied Computing Research Group

Types of DSLs

Internal External
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Internal DSL

 Represented within the syntax of a GPL

 It is a stylised use of a GPL for a domain-
specific purpose

 Don’t need to implement a parser

 Reuses a complete language toolkit

 Greater learning curve

GCA - Applied Computing Research Group

External DSL

 Represented in a separate language

 May use a custom syntax, or it may follow the 
syntax of another representation such as XML

 It is necessary to implement a parser

 Supporting tools have to be developed

 Shorter learning curve
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GCA - Applied Computing Research Group

Roadmap

Research Group

Enterprise Application Integration

Domain-Specific Language

• Defining Language
• Types of DSL
• DSLs for EAI

Guaraná DSL

GCA - Applied Computing Research Group

DSLs for EAI
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Integration Patterns

GCA - Applied Computing Research Group

Roadmap

Research Group

Enterprise Application Integration

Domain-Specific Language

Guaraná DSL

• Building Blocks
• Comparing Languages
• Enterprise Tool
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Guaraná DSL

 Design language

 External DSL

 Graphical notation

 High-level

 Common vocabulary

 Based on EIP

 Messaging Style

 Small

 Extensible

www.guarana-project.net

GCA - Applied Computing Research Group

Ecosystem
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Processes

GCA - Applied Computing Research Group

Communication Ports
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Application Links

GCA - Applied Computing Research Group

1 x 1 Task
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2 x 1 Task

GCA - Applied Computing Research Group

1 x N Task
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Slots

GCA - Applied Computing Research Group

Messages
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Let’s Have a Glimpse

GCA - Applied Computing Research Group

Splitter
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Aggregator

GCA - Applied Computing Research Group

Distributor
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Context-based Enricher

GCA - Applied Computing Research Group

Translator
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Slimmer

GCA - Applied Computing Research Group

Tasks and Slots
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Phone Call Solution

GCA - Applied Computing Research Group

Task Toolkit

www.gca.unijui.edu.br/rzfrantz
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Routers

GCA - Applied Computing Research Group

Modifiers
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Transformers

GCA - Applied Computing Research Group

Timers
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Summarising

GCA - Applied Computing Research Group

Let’s look at an example
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Integration Problem

How can I 
improve my 
business?

GCA - Applied Computing Research Group

Book Trip
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Book Flights and Hotel Solution

GCA - Applied Computing Research Group

Roadmap

Research Group

Enterprise Application Integration

Domain-Specific Language

Guaraná DSL

• Building Blocks
• Comparing Languages
• Enterprise Tool
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Comparing Languages

GCA - Applied Computing Research Group

Café Benchmark
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Café Solution in Guaraná

GCA - Applied Computing Research Group

Café Solution in Camel
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Café Solution in Spring Integration

GCA - Applied Computing Research Group

Café Solution in Mule
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GCA - Applied Computing Research Group

Roadmap

Research Group

Enterprise Application Integration

Domain-Specific Language

Guaraná DSL

• Building Blocks
• Comparing Languages
• Enterprise Tool

GCA - Applied Computing Research Group

Guaraná Enterprise

www.guaranasolutions.com
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Contato:

Obrigado por sua atenção!

Rafael Z. Frantz
rzfrantz@unijui.edu.br

www.gca.unijui.edu.br/rzfrantz


