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Agenda

e Brief HTTP Refresher
e Caching and Content Delivery Networks
e Starting with Client-side Web Development
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Retrieving a web page

e There may be multiple resources that
need to be fetched.

e The number of concurrent connections
from a client is limited.

e \We may have to wait to load some of
the resources.

e How to get around this?
o Use caches to limit unnecessary loading.
o Distribute resources over servers.

amazon.com is loaded with
about 300 requests.

bbc.com is loaded with about
200 requesfs.

aalto.fi/en is loaded with
about 80 requests.

fi’recthl.aal‘ro.fi/web—sof‘rwar‘e-developmem‘/
is loaded with about 50 requests.
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Caching

e Caching means storing data in a EI GET Jinge m
temporary location, reducing the need XM HTTR/1. 1
to re-retrieve the data. T

TTP/M.1 200 OK

H

e Two types of cache: (neaders)

o  Private cache on the client "

. > css'>
o  Shared cache on the server (or a server) T might \r\o\(lf <2§;ad> et hrefglw
these alreccy: <link rel="styles
e Client-side caching managed using vy <;’§§33> retro-sax-guy-af 7
="i eS
HTTP headers <img src="/images=————"""
o Recently also Web Cache API <[body>

e Multiple shared (server-side) cache
implementations / approaches
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o Cache-Control optionally, fo set anage forar data ...

o Last-Modified — If-Modified-Since PR
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’ ee
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provided in HTTP headers, e.g. HTTP/.1 z?rg‘ppfwate’ maxage: 86400
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e Information about caching of resources

provided in HTTP headers, e.g. HTTP/.1 200\-0Kr'|vate max-age: 86400
Used fo enable caching for resource and, Cache-Controk BTHE % 022 09:45:00 GMT

Modified: Mon, 31 Oct 2
o Cache-Control optionally, to set anage for a resource Last-Modifi

o Last-Modified — If-Modified-Since ng}‘ac;‘based codata
o ETag — If-None-Matches "9

Now, ‘rhere’s ho need to
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e Headers received in HTTP responses "M60*60*24 - gg409
i s
and sent in HTTP requests. econds.
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e Information about caching of resources

provided in HTTP headers, e.g. HTTP/.1 200\-0Kr'|vate max-age: 86400
Used fo enable caching for resource and, Cache-Controk BTHE % 022 09:45:00 GMT

Modified: Mon, 31 Oct 2
o Cache-Control optionally, to set anage for a resource Last-Modifi

o Last-Modified — If-Modified-Since ng}‘ac;‘based codata
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e Information about caching of resources
provided in HTTP headers, e.g. HTTP/.1 z?rg‘ppfwate’ maxage: 86400
Used to enable caching for resource and, E:;;trj&-c();;ged:. W—

o Cache-Contro| optionally, to set an age for a resource

o Last-Modified — If-Modified-Since ngi;‘based codata
o ETag — If-None-Matches "9

Now, ‘rhere’s ho need to
re-retrieve the resource

e Headers received in HTTP responses "60*60* 24 = gg400

i s

and sent in HTTP requests. ec°t:‘d5-
g, it needs to be

rg’:lrielved after that.

Ask for a new version of
the resource only if it has
not been modified Since
Last-Modified.
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e Information about caching of resources

prOVided in HTTP headers, ©.g. HTTPMQ Z?rglp;ivate max-age: 86400 GMT
- n . ’ . .
Used to enable caching for resource and, E:;:::Ao;ﬁed: Mion, 31 Oct 2022 09:45:00

o Cache-Contro| optionally, to set an age for a resource

o Last-Modified — If-Modified-Since T‘g‘iﬁased wda@a-
o ETag — If-None-Matches "9

Now, ‘rhere’s ho need to
re-retrieve the resource

e Headers received in HTTP responses "60*60* 24 = gg400

and sent in HTTP requests. seconds.

But, it needs 10 b

GET /i
. ter that. Mages/retro-gay. )
retrieved of I-Modified-Since- I\/ls:r)l( %L;yg(l; E‘,TTPMJ

022 09:45:00 G
Ask for a new version of wT

the resource only if it has
not been modified since
LasT-Modiﬁed.
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e Information about caching of resources
provided in HTTP headers, e.g.
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e Information about caching of resources
provided in HTTP headers, e.g. HTTPMA2000K . 86400

- _Control: private, "
Used to enable caching for resource and, Cache _identifier-from-server
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o  Cache-Control optionally, to set anage for a resource ETag: "uniq
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e Information about caching of resources
provided in HTTP headers, e.g. HTTPMA2000K . 86400
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Caching resources on the server
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reverse proxy, ... Note: proxy

o O O O O

Previously also caching on proxy
servers. With increasing use of HTTPS,
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Content-Delivery Networks

A specific shared cache; cacheable data (e.g.
static content) is distributed across a body of
servers — a Content-Delivery Network (CDN).

| i GET /ind
. ex.htm| HTTP/1 4 <

 >

LTTPI.1 200 OK
(headers)

<htm!>
<head> ¢ . N
<link re\=fs&§r/‘\§;27/21 _Cdn-srvr.COml\dentlflerl
href= :
</head>

m
<2(i)r?\é>src=“https:/l32.cdn-srvr.co

<[body>
</htmi> ( 

styles.csS">

o[>
I'\dent'\ﬁer/retro-sax-guy.g\f‘



Content-Delivery Networks

A specific shar
_ ed cache;
o ed C ; cacheab
Sear’il/c; rcsoimtent) is distributed acroslseadséad(e.g.
a Content-Delivery Network (Cgl\?;

H GET /i
. /index.htm HTTP/1 1
. o

 ’

Now, these +wo resources
would be retrieved froma
separafe CDN server.

HTTP/1A 200 OK
(headers)

<htm!>

<head>
<link re\=“sty\esheet“ / 3 )
href=“https://s1 .cdn-srvr.coml'\dentm Istyles.csS >
</head>
retro-sax-guy.gif“ >

<b0dy> . .
<img src=“https:/lsz.cdn-swr.comlldentmer/
</pody>

</htm!>
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e A specific shared cache; cacheable data (e.g.

static content) is distributed across a body of
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e Multiple servers with different addresses.
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e A specific shared cache; cacheable data (e.g.
static content) is distributed across a body of
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e Multiple servers with different addresses.
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e A specific shared cache; cacheable data (e.g.
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limited number of concurrent requests to each server.
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e A specific shared cache; cacheable data (e.g.
static content) is distributed across a body of
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o  Remember that browsers can open up a limited
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limited number of concurrent requests to each server.

e CDN servers typically geographically
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Content-Delivery Networks

e Can lead to significantly fewer requests to
the “main servers” — Requests for
resources distributed over CDN servers.

e Can lead to faster web application loading
times — Static resources loaded from the
edge.

e Resources on CDN servers available even
if the main servers are not available.
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Example: Cloudflare CDN

https://cloudflare.com



Starting with Client-Side Web Development
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Full stack development refers ’fro \A(IBY‘;'\ZQ on
. . n
e Client-side applications run on the client (e.g. both client-side apps (fronte

i ckend).
the browser) and do not necessarily interact server-side apps (ba )
with a server.

e Often realized using HTML, CSS and E.g. Dart q
JavaScript (or with languages that compile to CS-E4270 eCici litter (ys‘ed in
one or more of these). €-Agnostic Design)

e Plenty of tools and frameworks for the
purpose, e.g. Angular, Ember, Svelte, React,
Vueds...

ones popping up every
New now and then.

e The field has evolved significantly during the
last decade and seems to still be evolving.
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e Many of the popular client-side frameworks
are essentially libraries for building (reusable)
components.

e Applications are formed by building and
nesting components in a meaningful (typically

tree-like) structure, which leads to the /
client-side application. Button Button
e When an application is released, the
application is compiled into a bundle
consisting of HTML, CSS and JavaScript, 1 continuous
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A Brief Peek at Svelte
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