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Who is Ivan Pepelnjak ... in 30 Seconds

Programming since early 1980’s (from device drivers to
web sites)

Networking engineer since 1985 (DECnet, Netware, X.25,
OSI, IP ..)

Technical director, later Chief Technology Advisor
@ NIL Data Communications

Started the first commercial ISP in Slovenia (1992)

Developed BGP, OSPF, IS-IS, EIGRP, MPLS courses for Cisco Europe
Architect of Cisco’s Service Provider (later CCIP) curriculum
Consultant, blogger (blog.ioshints.info), book author ...

Focus:
Core routing/MPLS, IPv6, VPN, Data centers, Virtualization
Scalable web-based applications
Rock climbing, mountain biking ;)

3 © ipSpace.net / NIL Data Communications 2012 Building Scalable Web Applications - Introduction



Focus Areas
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CLIENT  TRANSPILT  SeRVER

Client Transport Server
« HTML and CSS « TCP * Virtualization and Cloud
» Mobile audiences « HTTP Computing
* Progressive enhancement  Scalability
» Graceful degradation » Databases
* Mashups and APIs  High availability
« API: JSON, REST, SOAP,
OAuth

Web site optimization, Caching, Security, APIs
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Recommended Reading

Books:

* JavaScript: The Good Parts
* Learning jQuery

* Eric Meyer on CSS

* Scalablility Rules

Blogs:
* HighScalability.Com

https://www.evernote.com/pub/ioshints/scaleMatters
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Always Start with the Business
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Business First

Find a problem:
Don’t clone others!
Can you figure out why other solutions work/fail?
Can your solution solve a well-defined problem?

Can you describe it?
Elevator pitch

What?
Web-based application
Thick-client (mobile) app
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Business First (2)

Why?

* Fun

* Challenge
* Profit

Funding / Revenue streams

* Free

* Ad-driven

* Product

* Support services for a free product
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It Takes a Long Time To Succeed
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Google Is Your Friend

L1}
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5P of Marketing

Product
Promotion
Price
Place

People

More info:
http://en.wikipedia.org/wiki/Marketing
http://www.businesstoolchest.com/articles/data/20040220194417 .shtml
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Typical Application Architecture

{ Controller ] [ Client ]

[ View } _________ B { Model ] [Application server ]

A4

{ Database server ]
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Application Architecture Stack

[ KVM (Keyboard, Video, Mouse) }
TFofHMS —> [ User Interface } o
S
\)\ scg'\-fl?[ View-side processing } =
APl CAUS > g
[ Application server } %
<Q L a — §
’I ¢ NS Database server } 8
FILE SYSTEH—>
ﬁeﬁb/WM‘fé File server }
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Typical Application Architecture Components

ryy

K /
4
'

[ Web application (PHP/Java/Ruby)

[ Scripting environment J
|
[ Web server ] [ Database ]
I Storage-aaS (S3)
Operating system File system

CPU/RAM Block Storage
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Client Types: Thick Client

Thick client

{ Application server | , Database server J

Client is a standalone workstation application

Ul and some business logic runs on client side

Transactions are sent to the application server

Application server implements critical parts of business logic
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Client Types: Thin Client

Thick client

[ Passive Web Browser ]

( Web Ul

[

1

_webur |
Application server Database server
y

Ul in a web browser (using HTML and CSS for formatting)
Rudimentary browser-side error checking

Form data is sent to the application server

Web page is refreshed on every transaction

Benefits: cross-platform, automatic upgrades
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Client Types: Web 2.0 Application

Thick client

Web 2.0 app with [ Passive Web Browser ]
AJAX & DHTML

Y
(—[ Web Svc ]-[ Web Ul ]
1 Application server | , Database server }

/

Web application enhanced with dynamic capabilities (DHTML,
heavy JavaScript, dynamic formatting)

Two-way data exchange with the application server (form data or
transactions)

Parts of the business logic are executed in the web application
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Web Application Implementation Concerns

Implementation Options [ Web 2.0 app with AJAX & DHTML }
Web server runs the
application (PHP, J2EE ...))

Web Ul and Web Services 5
add-on for the application Web server }

\2 V

server Web Svc }[ Web Ul ]
Dedicated application and | application server
web servers J

Increased securlt.y and scalability Database server }
Commonly used in Extranets and Internet-

facing applications

/
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Typical Deployment Scenario

Low-end scenario Web server
* Application implemented in web server
* Web server and database on the same host
Application
High-end scenario Server
* Pools of servers dedicated to each task
* Centralized storage
Database
. server
Drivers
* Scalability
* Security
. Rellgbll!ty § § Storage
* Availability == array
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Real-Life Example: SAP

3rd party Portal
«—— > Internet < »
(WSRP- compliant)
Firewall Ay S Sar—Y

:

High Availability Backend Systems s

——=Source: Best Practices for Implementing a Global Portal using SAP NetWeaver Portal, SAP, September 2008 —
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Coping With Load: Scale Up or Scale Out?

Problem: Coping with increasing/unpredictable load
* Scale-up: bigger servers
* Scale-out: split the work across many servers

Challenges: Shared state, transactional consistency
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Tool Selection Considerations

Packaging Tools
Standalone product Development frameworks
Custom web app Libraries
Customized web site Languages
Databases
Deployment
SaaS
PaaS

laaS / web hosting
Dedicated servers
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Modular Web-based Application Development

Cloud platforms Mashups
Google Docs Use multiple web services within the
Blogger/Wordpress Same page
Picasa/Flickr Usually simple integration (include a

script library)
Also available as packaged code

Open-source solutions (example: Blogger gadgets)
Wordpress (blogs)
Mediawiki (wiki) Feeds
Joomla (Content management) Content published in predefined
format (RSS or ATOM)
Hosted open-source solutions Summaries or whole text included in

Wordpress blogging platform other web pages
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Blog hosted
on Blogger

Third-party
RSS feed

DMVPN Designs

March Sth st 10:00 EST
Convert to ancther time zone

Register Now!

\"

Custom
JavaScript library

bridging {24}

CEF (18)

cloud {15)

command line interface (65)
configuration (35)

Comments managed
with JS-Kit (current
hit: Disqus)

{33}

\

too much hassle, and updated all of them to include the wehinars developed during late

2011 and planned for 2012:

Communications. He has been designing and implementing large-scale data
cormmunications networks as well as teaching and writing books about advanced

technologies since 1990, See his full profile, contact him or follow @ioshints on

Tuwritter,

by van Pepelnjak
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Microsoft Metwork Load Balancing Behind the Scenes
wirtual Circuits in OpenFlow 1.0 World

FIB update challenges in OpenFlow networks

WXLAN runs over UDP - does it matter?

IF renumbering in disaster avoidance Data Center designs
Can we really ignore spaghetti and horseshoes?

wWhich wirtual networking technology should T use?

FCoE and LAG - industry-wide violation of FC-BB-57
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What's an your mind. ..

Micira Open wXuritch
vSphere/ESK

IBM launched a Me
competitor

Easy Wirtual Netwo
nothing new unde

Micira uncloaked

RSS feed
provided through
e menn | FEEABUrNEr

Default username an Cisco
routers

Interesting links (2012-02-19)
wisiting the Ivory Tower
Loop-Free Alternate: OSPF
meets EIGRP

&WIND: Solving the Virtual
Appliance Parformance [ssues

¥ 2012 |
¥ Feb

Traffic monitoring
-+| with StatCounter and
~1 Google Analytics

MECFTET ENET RIS
CpenFlow you can
actually touc...

o

3 & 5 years ago (February
20123

&WIND: Solving the
wirtual appliance
Performance 1.

Trtaractina limle fon1o_
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Benefits and Drawbacks

Benefits of open-source tools Drawbacks of open-source tools
Well known & widely used Check the support model
No licensing fees Sometimes you get what you pay for
Benefits of hosted platforms Drawbacks of hosted platforms
Fast deployment Dependence on third-party infrastructure
Simple customizations are easy Usually no SLA and no support

Data ownership and retention issues
Benefits of mashups

Don’t reinvent the wheel Drawbacks of mashups:

Reduce development costs Reliance on numerous external services
Quick implementation of new Security considerations

functionalities Cross-server scripting

Deploy field-proven solutions Styling

Single sign-on (use OAuth)
Slower web page rendering
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Some Parting Thoughts




JUST GOOD
ENOUGH
ALWAYS WINS




KEEP IT SIMPLE
(AND STUPID)



FOCUS ON REAL-
LIFE SCENARIOS



IMPLEMENTATION IS
IMPORTANT, BUT
ARCHITECTURE
REALLY MATTERS



ALWAYS CONSIDER
THE WHOLE STACK



Some (More) Parting Thoughts




ALWAYS DO AN
EXCEPTIONAL
JOB



LEARN SOMETHING
NEW EVERY DAY



FOCuUSs ON
KNOWLEDGE, NOT
RECIPES



TRY TO GRASP THE
BIG PICTURE



UNDERSTAND THE
VWHYS, NOT JUST
THE HOWS



THE MORE THINGS
CHANGE, THE
MORE THEY STAY
THE SAME



BALANCE BETWEEN
BEING GENERALIST
AND SPECIALIST




V
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Now Lef’s Move On




