
Web Engineering

Introduction

Web Engineering focuses on

methodologies

techniques

and tools 

that are the foundation of Web application 
development

Web Applications

is a software system

based on technologies and standards of the 
World Wide Web Consortium (W3C)

that provides Web specific resources
content

services
through a user interface (the Web browser)

Hypertext

textual documents together with the ability to interconnect
documents by links between them as part of the document contents

HTTP (Hyper Text Transfer Protocol)

overview

examples on network apps

web

email

remote login

P2P file sharing

app layer protocol defines

types of messages exchanged like request, response 

message syntax
what fields in messages

how the fields are delineated

message semantics meaning of information in fields

rules for when and how processes send & respond to 
messages

Web

Website consists of objects

object can be

HTML file

JPEG image

Java applet

audio file

etc

web page consists of base HTML-file
which includes several referenced objects

each object is addressable by a URL

HTTP

Web’s application layer protocol

client/server model
client browser that requests, receives and displays Web objects 

server sends objects in response to requests

uses TCP

client initiates TCP connection (creates socket) 
to server at port 80

server accepts TCP connection from client

HTTP messages exchanged between browser excahnged 
between

browser

and web server

then the TCP connection is closed

stateless server maintains no information about past 
client requests

2 types of connections

non-persistent HTTP

at most one object sent over TCP connection connection then closed

downloading multiple objects requires multiple connections

response time

RTT (Round-Trip Time) time for a small packet to travel from client to 
server and back

total response time requires

one RTT to initiate TCP connection

one RTT for HTTP request and first few bytes 
of HTTP response to return

file transmission time

so total response time = 2*RTT + file transmission time

persistent HTTP multiple objects can be sent over single TCP 
connection between the client and the server

2 types of http messages
request message

request line

headers

a blank line

body (in some messages)

response message

status line

headers

a blank line

body (in some messages)

uploading form input

POST method
web page often includes form input

input is uploaded to server in entity body

GET method
uses GET method

input is uploaded in URL field of request line

method types

HTTP/1.0

GET

POST

HEAD asks server to leave requested object out of 
response

HTTP/1.1

all methods in previous version

PUT uploads file in entity body to path specified in 
URL field

DELETE deletes file specified in the URL field

HTTP Response status code

200 OK

301 Moved Permenantly

400 Bad Request

401 Unautherized

403 Forbidden

404 Not Found

500 Internal Server Error

505 HTTP Version Not Supported

request line vs status line

Cookies

are User-server state

it has four components

cookie header line of HTTP response message

cookie header line in next HTTP request 
message

cookie file kept on user’s host, managed by 
user’s browser

back-end database at Web site

usage

authorization

shopping carts

recommendations

user session state (Web e-mail)

REST (REpresentational State Transfer)

definition of REST
an architectural style

as well as an approach for communications 
purpose

that is often used in various web services
development

why use RESTful?

Restful web services offer flexibility to 
applications built on various programming 
languages and platforms to talk to each other

everything is moving to the cloudcloud based systems like Azure or Amazonrely on RESTfull architecture

key elements in RESTful

resources

request verbs
describe what you want to do with the resource

browser issues a GET verb

request headersadditional instructions sent with the request

request body
Data sent with the request

normally sent when a post request is made to 
the REST web service

response status codes

response body

REST Constrains

Uniform Interface

define the interface between client and the 
server

simplifies the architecture

that means using

HTTP Methods

URI

HTTP Response

principles it should follow

resource-based

Resources Manipulation using Representations

Self-descriptive messages

Hypermedia as the Engine of Application State 
(HATEOAS)

Clientsdeliver state via

body content

query-string parameters

request headers

requested URI

Servicesdeliver state to clients via

body content

response codes

response headers

This is technically referred to as hypermedia

Stateless

Server contains no client state

Each request contains enough context to
process the message

State is held on the client side

Client-server

separates clients from servers

means that clients are not concerned with data 
storage

which remains internal to each server

so that the portability of client code is improved

HTTP is the link between client and server

Cacheable

Responses from server are cacheable 
implicitly or explicitly

well caching can help eliminating some client-
server interactionsfurther improving scalability and performance

Layered System

Client cannot assume direct connection to the
end server

Intermediary servers may improve scalabilityby enabling
load balancing

shared caches

Layers may also enforce security policies

Code on demand (optional)Server can temporarily extend functionality of
client by

Transferring logic to client

Client executes logic

methods of REST API

CRUD operations

CREATE

READ

UPDATE

DELETE

of a resource

REST Actions & HTTP Methods

GETgive me some data

HEADreturn metadata

POSTadd this to the server side database

PUTupdate this data

DELETEdelete this from the server side

JSON (JavaScript Object Notation)

what is it?

lightweight data-interchange format

language independent

self-describing

easy to understand

what it uses?
JavaScript format

but it is text onlylike XML

it can be read and used as data format by any 
programming languagewe get the JSON content using getters

has 2 types of brackets

{ }for JSON Objects

[ ]for JSON Array

values it can contains

string

number

object

array

trueor false

null

XML (eXtensible Markup Language)

it describes only data

Any application that understands XML can
exchange data

let developers and designers to create a 
customized tags

which offers a greater  flexibility in
organizing

presenting
information

so they can express some semantic meaning

doen't have certain tagscreate as you please

BCE Framework

what is a use case?

it defines actor-system interactions

focuses on behaviourSpecifies what the system does, not how

uses Natural languageEasy for stakeholders to understand

what is BCE?

BCE stands for

BoundaryHandles communication with users or external 
systems

ControlCoordinates the steps of a use case

EntityRepresents core business data and rules

as classes

Boundary Classes
Handle input/outputReceive user input and display results

No business logicShould not contain validation or rules

Control Classes
Orchestrate workflowManage the sequence of action

One per use caseUsually one controller per use case

Entity Classes
Persistent objectsRepresent long-lived domain data

Business rulesEnforce constraints and invariants

Mapping Use Case to BCE

Actor<-BoundaryInteraction points map to boundaries

Flow<-ControlUse case steps define control logic

Nouns<-EntityDomain nouns become entities

why to use BCE?

bridges the gapConnects informal requirements to formal 
design

Prevents from mixing

UI

logic

data

Improves maintainabilityLeads to
modular

testable
systems

BCE Identification steps

Read use caseFully understand behavior first

Find actorsIdentify interaction points

Extract nounsDetect candidate entities

BCE vs MVC

Boundary ≈ ViewBoth handle presentation

Control ≈ ControllerBoth manage flow

Entity ≈ ModelBoth represent data and rules

BCE vs Clean Architecture

Boundary → Interface AdaptersExternal communication layer

Control → Use CasesApplication-specific logic

Entity → DomainCore business objects
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