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General information

= Lectures:
= Thursdays, 14:15-16:00, IL.407.

= Practices:

= Thursdays (every two weeks), 16:15-18:00, 1L.408.
= consultation about the homeworks
= homework assignments are published on the web page

= Web page:

= https://www.iit.bme.hu/oktatas/tanszeki targyak/BMEVIIIMAQO4
’language=en
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Requirements

= Signature:

= 3 accepted homeworks out of 5
= condition of acceptance: at least 2.00 points

= Recaps: on the replacement week

= Recommended mark:
= if all 5 homeworks are accepted

= Recaps: on the replacement week
= but only if all 5 homeworks were uploaded with reasonable content
= the newly uploaded version will define the result
= signature cannot be lost

" Exam:
= written exam



Homeworks

" One from each topic
= a Hello World tutorial is provided for each
= the actual homework is vastly more complex

" They must compile and run in the prescribed environment
= installation guide is available: you can install the environment at home
= there is also a pre-configured VM in the BME cloud

= Tests: performed by automated scripts
= you must follow all the rules and names in the assignment

= you must not block the tests (e.g. unexpected readline,
non-prescribed dialog box, etc.)

= otherwise penalty: points will be lost

= tests may build on one another, hence, if a test fails, others may fail,
too
= e.g. if the initialization is bad, the final point can be zero!

= homeworks will not be tested manually!



Topic of the course
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Topic of the course

System integration:
“Putting together a bunch of junk
made by other people”

— Randy Waterhouse
(Neal Stephenson: Cryptonomicon)



System integration: within an enterprise
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System integration: between government agencies
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Task

= Communication between applications
= Different programming languages

= Different operating systems

= Different software vendors

= Legacy systems

" Business processes

" Integration



Requirements

= Simple
= Standardized

" Independent of programming languages and operating
systems

= Well supported and widespread technology

= Middleware aspects:
= reliable message delivery
= encryption, digital signature
= transaction handling

= Solution: Service Oriented Architecture
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Definition of SOA

= "Service Oriented Architecture (SOA) is an approach to the
development of loosely coupled, protocol-independent
distributed applications composed from well-defined, self-
contained software resources accessible as Services across
the extended enterprise in a standardized way, enhancing
re-usability and interoperability."
Ankur Gupta, marketing manager, Fiorano Software Inc.
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Service

= Basic building block of the architecture
= Publishes a resource or capability

= Well defined and standard interface

= Hides implementation details

= Should be a very thin layer

= Can wrap legacy applications

= Good design is essential:
= published functionality
= appropriate granularity
" reuse
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System integration: within an enterprise
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System integration: between government agencies
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Technologies for implementing services

= SOA is only a paradigm, a collection of design principles
= SOA is NOT a technology

= Possible technologies to implement the SOA:
= RPC (Remote Procedure Call)
= RMI (Remote Method Invocation)
= CORBA (Common Object Request Broker Adapter)
= DCOM (Distributed COM)
= Web services: everything is based on XML
= REST (REpresentational State Transfer): based on HTTP
= WebSockets
= ... future communication technologies
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SOA architecture

find publish interface
get interface
req“e“ = /A

The actual interface, protocol and service repository depend on the concrete technology.
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Properties of SOA

= Architecture style

= Abstracts complexity

= Standard protocols

= Standard interfaces

= Self-contained services
= Autonomy

= Internally and externally
callable services

= Loosely-coupled services
= Reusable services

" Discoverability through a
repository

" |Incremental integration

®" Dynamic integration

= Service composition

= Business process execution

" Quality of Service (QoS)
characteristics (security,
transactions, performance,
etc.)
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SOA Manifesto priorities

= Business value over technical strategy

= Strategic goals over project-specific benefits

= Intrinsic interoperability over custom integration

= Shared services over specific-purpose implementations

= Flexibility over optimization

= Evolutionary refinement over pursuit of initial perfection

= SOA Manifesto:
http://www.soa-manifesto.org/
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Overview of the course
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Overview of the course

= Communication technologies

= Web Services
= REST
= \WebSockets

= Lightweight SOA systems

= Microservices
= OSGi

= Complex SOA systems

= Enterprise Service Bus (ESB)
= Business Processes (BPMN, BPEL)

= Lightweight back-end and front-end
= NodelS

= Design and development guidelines for services
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