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Learning outcomes

 Describe how clients and web servers interact 

 Request resources from servers and understand their response 

 Describe different URL components 

 Understand and use different HTTP Headers

 What is web engineering



Historical development



Historical development 1



Historical development 2



What is Internet?

 The internet is the global system of interconnected computer 

networks that uses the Internet protocol suite (TCP/IP) to link devices 

worldwide.

 Important concepts 

❖ TCP (Transmission Control Protocol) — connection oriented protocol 

Establishes a point-to-point connection between two entities in the 

network 

❖ IP (Internet Protocol) — principal communications protocol on the 

internet Delivers packets of data across network boundaries 

❖ IP Address — numerical label assigned to devices in a network that use 

the internet protocol to communicate with other devices
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High Level Web Overview

 What happens if we request a website from the internet? 

 What are the steps executed in the background required to display 
a website 





HTTP Overview
 Builds upon TCP/IP 

 Synchronous request-response protocol

 Client (web browser) sends request 

 Web server replies with appropriate answer (could also be an 

error)

 "Stateless" protocol 

 Each request-response pair is independent 

 No permanent connection between server and browser (allows 

for a high number of users per server) 

 Proxies mediate between browser and server (caching, 

filtering, etc.) •

 In HTTP everything is sent and received as clear text 

 Use HTTPS: HTTP over a secured (TLS) connection



HTTP Resources and URLs



HTTP Resources and URLs - Syntax



HTTP Request
 Refers to a certain resource (identified by its URL) 

 Contains a certain type (“method”) 

Most common methods for access: GET, POST, PUT 

 Can contain application data (“body”), e.g., the data of a form (POST, PUT) 

 Can contain application metadata, e.g.: 

 Preferred data type and language (for GET, POST) – Content Negotiation

 Data type of the body (for POST, PUT) 

 Can contain request metadata (headers)

 Target host, User authentication, Cookies, etc.



HTTP Request Method
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HTTP Response

 Always follows a request message C

 Contains a status code 

 Can contain application data („body“) 

 Can contain application metadata, e.g.: 

 Data type and encoding of the application data 

 Caching possibilities and expiring date 

 Current URL of a transferred resource (for GET) 

 Can contain response metadata, e.g.: 

 Server, TCP connection state, date



HTTP Response Headers - Examples

 Expires: time/date the response is considered 
“stale” (used for caching) 

 Expires: Wed, 21 Oct 2020 07:30:00 GMT 

 Last-modified: contains the date the resource 
was modified 

 Content-Type: media type of the resource 

 Content-Type: text/html; charset=UTF-8 

 Set-Cookie: saves a cookie on the client side 
(more on that later)
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HTTP Live Demos - Summary

 A variety of HTTP requests with curl: 

 Retrieving textual data and displaying

- Response headers in (1),

- and verbose output (TCP information, request and response headers (2) 

Overall goal here is to show the different content types

(1) curl --head http://people.csail.mit.edu/jcito/we/some_text.json

(2) curl -v http://people.csail.mit.edu/jcito/we/some_text.txt

 Create a request bin to display - I am replacing the actual URL with $URL here 

(this can be also done in the command line by saying export URL= https://enkuj0njhbzm.x.pipedream.net/)

-v = verbose, -H sets requests headers, -d sets request body, -X sets the request method 

 Show GET: curl -v -X GET $URL 

 Show POST: curl -v -d '{ "name": “Jurgen”, lastname: “Cito” }' -H "Content-Type: application/json” $URL 

 Show PUT with custom header: curl -X PUT -H “Authorization: Basic XYZ” $URL 

 Go to Chrome and open More Tools -> Developer Tools, select tab “Network” (check “Disable 
Cache”) 

 Go to website of your choosing and see a horde of HTTP requests coming in

http://people.csail.mit.edu/jcito/we/some_text.json
http://people.csail.mit.edu/jcito/we/some_text.txt
https://enkuj0njhbzm.x.pipedream.net/


What is Web Engineering?

 Web Engineering is the application of systematic and

quantifiable approaches (concepts methods,
techniques tools ) to cos t ‐ effective requirements

analysis, design, implementation , testing, operation ,
and maintenance of high ‐quality Web applications



The top problem areas of large 
‐scale Web application projects

 Failure to meet business needs (84%) 

 Project schedule delays (79%) 

 Budget overrun (63%) 

 Lack of functionalities(53%) 

 Poor quality of deliverables (52%)



Reference book 

 1. “Web Site Engineering: Beyond Web Page 

Design” By Thomas A. Powell, David L. Jones and 

Dominique C. Cutts

 2. “Web Engineering: The Discipline of Systematic 
Development of Web Applications” By  Gerti Kappel, 
Birgit Prýýll, Siegfried Reich and Werner Retschitzegger


