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THERE IS NOT A
WRONG
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IT ARCHITECTURE IS NOT ALWAYS SIMPLE

FORTUNATELY ...

YOURS IS JUST BAD
AND MINE IS 6O0OD

.. MOST OF THE TIME IT IS

Software
Architecture
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Software Architecture ) Tier

3-Tier: A way to structure your code

into logical parts. Different devices or Client-
software modules can share the same Server
code.

Web

, 3-Tier
Services

Architecture

Good Software!

Web Services: A standard way

to get data over a

network/Internet using

standard Web protocols (HTTP,

etc.) API: Application Programming

APIs Interface. Different devices or software

modules can share the same code.
Code once, use it many times.
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3-tier+WebService Architecture - Example

Installed on one or more
Windows Servers in your LAN
or in the Cloud
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Software Architecture

Client-Server

N-tier/3-tier

SOA — Service Oriented Architecture
— Web Services

APls
etc.
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.NET vs. Java

http://www.youtube.com/watch?v=8Px-GHPxB4I
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HOW TO CREATE A STABLE API

AND WHAT'S THE
PARAMETER
"Map<Object, Object> f£fu"
FOR?

API



API

API - Aplication Programming Interface

A specification of how some software
components should interact with each other.

A library with functions, etc. you can use in your
code

Examples:

— Windows API

— Java API

But you can also create your own API that you
use internally in the team or expose to others



Software Design without APIs

Pros
* Fast to implement in small projects.
* Agile —can serve as a starting point for API design.

e No need to consider how code interfaces with other
software.

* Can be appropriate for small “dead end” projects.

Cons

* |nappropriate for large projects.

* Code has a limited (as opposed to general) functionality.
 Code is not reusable.

* Code is hard to maintain/modify.

* Prone to errors and bugs.



Why a Good APl is hard to Design

Forces designer to anticipate future usage of
code.

Requirements are incomplete (may never be
complete).

Reo
Rec
Rec
Rec

uires abstraction.

uires modularization.

uires skills in programming languages.
uires code rewrites — time consuming and

abor intensive.



The Benefits of APl Driven Design

When an APl is used in a project, it

* Allows to focus on the project.

* Saves development time.

* Reduces errors and debugging.

e Facilitates modular design.

* Provides a consistent development platform.

=>» API driven design requires planning and
programming skills. APl driven design is costly initially,
but it pays in the long run. So, obviously, creating APls
is good software practice in most cases.
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Client-Server

Client 2-layer architecture

Response
| % Server
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Client-Server Example

Client

Web Browser

Internet Information Services (lIS)
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Client 1a The database-centric style. Typically,

the clients communicate directly with
O/ Client 1b

the database.
DBMS
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database. Client 2

Web Services, etc.



3 Layer Network/Software Architectu re
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3-tier Architecture

Presentation Layer

!

Business Logic Layer

¢

Data Access Layer

¢

Data
Source

Presentation tier

The top-most level of the application

is the user interface. The main function
of the interface is to translate tasks
and results to something the user can
understand.

Logic tier

This layer coordinates the
application, processes commands,
makes logical decisions and
evaluations, and performs
calculations. It also moves and
processes data between the two
surrounding layers.

Data tier

Here information is stored and retrieved
from a database or file system. The
information is then passed back to the
logic tier for processing, and then
eventually back to the user.

>GET SALES | ‘
TOTAL

GET LIST OF ALL > ADD ALL SALES
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Example of 3 Layer Architecture
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3-Tier Architecture

Client Computers

Client Tier n
Business Logic |
Tier

App\ho?wer

-J Server

- -
Database Tier E * Database

Client/Presentation Layer/Tier

Business/Logic Layer/Tier

Data Layer/Tier

Note! The different layers can be on the same computer
(Logic Layers) or on different Computers in a network

(Physical Layers)



Web Services

I THE SALES CALL

I BROUGHT MY EGG—
HEAD TO TALK TO YOUR
EGGHEAD WHILE YOU
AND I MAKE OUT.

OUR WEB SERVICES
EMPLOY XML, SOAP AND
WSDL TO ACHIEVE
INTEROPERABLE HTTP
MODULES.

2-4-06 © 20086 Scott Adams, Inc./Dist. by UFS, Inc.

S. Adams. Dilbert. Available: http://dilbert.com
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EVER THINK
WE MIGHT
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Problem
How to Share Data between Devices in a Network?
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Problem

How to Share Data between Devices in a Network?

S
]

Database

N

Direct Connection between the Database and the Clients that need the Data is
normally not possible, due to security, compatibility issues, etc. (Firewalls, Hacker
Attacks, etc.)

Direct Connection in a Local Network (behind the Firewall) is normally OK — but
not over the Internet



Solution: Web Service

Internet

Web Service
HTTP

Database

N~

Web Services uses standard web protocols like HTTP, etc.
HTTP is supported by all Web Browser, Servers and many Programming Languages



Client Client Client

Network/Intern
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Web Services

Web Services:
* A Standard way to get data
over a network/Internet
e Using standard Web oo e :

protocols - | Web Service « Data | Normally you dont have
5 . direct access to a

' Database over a

" network, and espesially

not over Internet

— >
Web Server Database

Server




Web Services

A Web service is a method of communications
between two devices over the World Wide Web.

Web API
Standard defined by W3C
Cross-platform

Web Services can be implemented and used in
most Programming Languages (C#/ASP.NET, PHP,
LabVIEW, Objective-C, Java, ...)

Uses standard Web technology (Web protocols)
— HTTP, REST, SOAP, XML, WSDL, JSON, ...



Why Web Service?

Today Web Services have been very popular
Easy Data sharing over Internet
Platform-independent Communication

Makes it possible of integration of different systems
and platforms

Distributed Application Development

Internet

Web Service
HTTP



Web Services
e \Web Services 1.0: Uses SOAP

— “Complex”
e Web Services 2.0: Uses REST

— Less Complex than using SOAP
— Lightwight and Flexible

— The prefered model today D

Internet

Web Service
HTTP
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