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International Collaboration

= 8 Universities, 1 Company
— Portugal
— Spain

— United Kingdom
— The Netherlands
— France

— United States

Post Graduation Program in Mathematical Modelling
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Programa de Pés-Graduacdo em Modelagem Matematica

Mestrado e Doutorado
Nota 4

Historia e Proposta do Programa

A Modelagem Matematica € uma drea cientifica que usa amplamente a
Matematica e a Computagdo Cientifica e esta orientada ao aproveitamento de
métodos matematicos & computacionais na elaborasdo de modelos
matemiticos e na busca de solucdes para problemas atuais nas mais
diversas dreas do conhecimento.

Atuzlmente, a modelagem ¢ utilizada em diversas dreas, como por exemplo
matemtica, fisica, fisica da matéria condensads, identificacio de sistemas,
sistemas dinmicos, controle de sistemas mecénicos, armazenamento e
secagem de grios, estratégias de controle no problema da golfada na
produsio de petrole, redes de sensores sem fia, robitica mével,

por meio de i melhoramento

vegetal, fisiologia de plantas cultivadas, medicina veterindria, producdo de
novos materiais para engenharia, controle & automacdo de sistemas,
microsletrénica entre outros.

A modelagem matematica tem como tematica fundamental a melhoria dos
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processos produtives, em especial, no setor agroindustrial da regido e do pais, além da formacdo de profissionais para

atuar ne ensing superion

0 Mestrado tem duracéo de 24 meses e possui 25 vagas. Além disso, sdo 32 créditos, ou seja, 480 horas, organizados e

oferecidos de forma semestral, com aulas nas segundas-feiras nos tumos da manh3, tarde e noite; tergas-feiras nos
turnos da manh3, tarde ¢ neite & nas quartas-feiras no turno da manh.




IMPORTANTE: E proibido usar, reproduzir
e distribuir este material sem a
autorizacdo dos autores

Roadmap

Research Group

Enterprise Application Integration
* Definition
e Challenges
*  Market
* Topologies

Domain-Specific Language

Guarana DSL
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Dictionary definitions...

Oxford:

(1) the action or process of integrating
(2) the intermixing of peoples or

groups previously segregated

Longman:

(1) the combining of two or more
things so that they work together

effectively
anul

Software Ecosystem
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Enterprise Application Integration
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What to Integrate?

Functionality

iy
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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

o

“Integrates applications from different
companies aiming at the exchanging data and
the invocation of services for commercial
purposes.”
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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

Guarana DSL
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Challenges

Applications

heterogeneous ecosystem
not ready for integration

Constraints

remain unchanged
kept loosely coupled

Technology gaps

0.S, languages, platforms, ...
data models, frameworks

iy
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Costs of Integration
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Roadmap

Research Group

Enterprise Application Integration
e Definition
e Challenges
* Market
* Topologies

Domain-Specific Language

Guarana DSL
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Roadmap

Research Group

Enterprise Application Integration
e Definition
e Challenges
* Market
* Topologies

Domain-Specific Language
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Topologies

Point-to-Point Hub-and-Spoke

GCA-Applied ComputingResearchGroup N o b 4y

Prof. Dr Rafael Z. Frantz



IMPORTANTE: E proibido usar, reproduzir
e distribuir este material sem a
autorizacdo dos autores

Topologies

Point-to-Point

iy
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Point-to-Point

= Directly connects two applications
= Do not need a complex Solution Infrastructure
= Use few or even don’t use Building Blocks

vy —— w

Call Center Credit System
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File Transfer

Export Import

-5t

Credit System

Shared Data

= 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
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Remote Procedure Call

Stub Skeleton

@ function
R Q
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Call Center Credit System

= Need to know the interface of the other
= Applications are still coupled
= Share functionality, but still tightly coupled

iy

GCA - Applied Computing Research Group annai

Topologies

Hub-and-Spoke
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What is a Hub and a Spoke?

GCA - Applied Computing Research Group

Beyond the Wheel...

-

©

Hub-and-Spoke
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Message
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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

iy
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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 annai
Message
Header
Body
GCA - Applied Computing Research Group !.:.‘II"!!..!E
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Enterprise Service Bus
vy w

File Server Call Center

Adapter

[ TR L ]

Credit System
Mail Server Purchase System v
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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

Point-to-Point

Hub-and-Spoke

Realization

Bus cost
ol
Roadmap
Research Group
Enterprise Application Integration
Domain-Specific Language
* Defining Language
e Types of DSL
* DSLs for EAI
Guarana DSL
anpal |
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What is a language?
2

iy
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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”

Finanasni
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What is a General-Purpose Language?

-
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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?

-
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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

iy

GCA - Applied Computing Research Group annai

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

Finanasni
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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

iy
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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

GCA - Applied Computing Research Group !.:.‘II"!!.!E
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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.

iy

GCA - Applied Computing Research Group annai

Why Use a DSLs?

= |[mprove 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

Guarana DSL

iy
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Types of DSLs

Internal External
ampal |
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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

iy
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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

Finanasni
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Roadmap

Research Group

Enterprise Application Integration

Domain-Specific Language
* Defining Language
* Types of DSL
* DSLs for EAI

Guarana DSL

iy
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DSLs for EAI

“ﬁ?ﬁ r Q?

-
spring

Guarana DSL

Enterprise Application Integration
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Integration Patterns
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Roadmap

Research Group

Enterprise Application Integration

Domain-Specific Language

Guarana DSL
* Building Blocks
* Comparing Languages
* Enterprise Tool
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Guarana DSL

= Design language
= External DSL
= Graphical notation
= High-level
= Common vocabulary
Guarana DSLL = Based on EIP
Enterprise Application Integration
= Messaging Style
= Small
= Extensible

www.guarana-project.net

iy
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Processes

Human
L1 payrol
" [ 5=t
L call centre E
e
%Mail Server _EI %SMS Notifier
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Communication Ports
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Application Links
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L] call centre

i
Mail Server SMS Notifier
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2 x 1 Task

|
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1 x N Task
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Messages
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Let’s Have a Glimpse

iy
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Aggregator

iy
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Distributor
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Context-based Enricher

iy
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Translator
—
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Slimmer

iy
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Tasks and Slots

Human
=
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Phone Call Solution
N

L1 call centre
System

=
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Task Toolkit

Routers Modifiers ¥ \qers Timers

Correlator Slimmer Delayer
Context-based Slimmg Ticker
Resequencer ich AQator Expire Checker
Filter
E} Idempotent Transfer
Dispatcher

=
Distributor

=
Replicator
Semantic Validator

w®.u} Custom Router

Cross Builder
Custom Transformer

www.gca.unijui.edu.br/rzfrantz
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Correlator
o~i~g
Merger
Resequencer
Filter
Idempotent Transfer
Dispatcher

L]
Distributor
n Replicator
Semantic Validator
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Slimmer

Context-based Slimmer
Content Enricher
Context-based Content Enricher
Header Enricher
Context-based Header Enricher
Header Promoter

Header Demoter
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Transformers

m—m } Translator

{m->ms p Splitter

{=m-m ) Aggregator

E Chopper

—m p Assembler

E»I } Cross Builder
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Timers

Delayer
Ticker
Expire Checker
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Summarising

Notation Concept Notation Concept

% —'X Application ng Responder Port
B 3] Process D Task

EE Entry Port " Slot

Ellj Exit Port —> Application Link

5|

5|

DO Solicitor Port
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Let’s look at an example
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Integration Problem

How can |
improve my
business?

GCA - Applied Computing Research Group
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Book Flights and Hotel Solution

L1 system
Travel [ Flights
m Fagade
=
Tty EeEs
i__'i"__} .1&_@}. .,:g

gyl
Roadmap
Research Group
Enterprise Application Integration
Domain-Specific Language
Guarana DSL
* Building Blocks
* Comparing Languages
* Enterprise Tool
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Comparing Languages

iy
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Café Benchmark

Cashier

* place orders m delivers orders
-
Customers ‘ *

l registers orders

Cold Drinks
= A . A b s = Barista a W
e —
Ty » Yy >

Order Queue ‘ ﬁ Waiter

Hot Drinks
Barista
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rzfrantz@unijui.edu.br
www.gca.unijui.edu.br/rzfrantz
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