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Chapter 6: HUGE Concurrency architecture for “fb3=

O
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® Big Data + Cloud now!
O So-called Software architect [ER{FE243iH]
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Background
We are now in IT age/ML age/Al age ...

O Platform is a popular business pattern for e-commerce
® Many great companies
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We focus on the tech
— how to support the HUGE Concurrency?!

[0 Then, to carry out the “long tail”, we need the support of HUGE
scale data (products, customers, ...) and computing power

B You have to consider to do business with the whole world! — of course in
many stages

[0 So many —

B Customers, Computers, Data, with real-time processing request
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By “Web-based Application”

Ol 1t’s a quite popular application style every SSE student should know!

b

Client

Reqguest
—> B
=

Response

Server

Program /
Scripts
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13 tier architecture
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Nginx as Load Balancer

192.168.1.191:8080

Nginx

Tomcat 1

http://yallalabs.com/ a

192.168.1.190:80

192.168.1.192:8080

Yolla-Labs ”

Tomcat 2




Load balancing with persistence

All requests associated with a session are directed to the same server (aka. session affinity, “sticky sessions”)

\

Web Server Session
e Worker Process : e
B :
’ 3' \
'eg Worker Process
’
QA | \\
’ ¢ &
Requests ‘ ', . S
1. Sessionld = X ’:l" Web Server State
M N O . '
_ Lesdona=Y -’ oot L I
. Load Balancer |* -
3 Semiontd =X . :
4.Sessionld = X “ Worker Process =
"""" 4
map(sessionld, serverName) “
‘\ 2
Good: ‘. Web Server s:::'t:"
ood: s
- Do not have to change web-application ' Worker Process
design to implement scale out :
Dk Worker Process

- Stateful servers can limit load balancing

options. Also, session is lost if server fails

Database
(e.g., mysQlL)




Desirable: avoid persistent state in web server

Maintain stateless servers, treat sessions as persistent data to be stored in the DB.

Requests
1.Sessionld =X

2.Sessionld =Y

Load Balancer

Web Server
Worker Process
1 :
') .
.' Worker Process
¢ A
r 2
L
,’ L Web Server
s
,': Worker Process
’
el
“ - Worker Process
|
|
X
1
1
L
" Web Server
1
' Worker Process
|

Worker Process

\/

Session State

Database
(e.g., mySQL)
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Scaling out a database: replicate

Replicate data and parallelize reads kil mesecy el

= (most DB accesses are reads) propagate updates “eventually”,
Cost: extra storage, consistency issues Web Server ;
Worker Process ;
* : \ .
¢ . Slave Database y
P Worker Process - Read only
¢ A
Requests 2 i
Pt Web Server Slave Database
R fod Read onl
e ? Worker Process y
Load Balancer |: _ . .
- O N W mm W ] ® = -
- “ b Worker Process
....... > A
K
|
\
' ’ Database
i Services (writes)
. Web Server
|
v Worker Process
|

Worker Process
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Scaling out a database: partition

Requests

Load Balancer

Can tune database for access
characteristics of data stored
(common to use different database
implementations for different

workloads)

Web Server Clickstream data
/ (writes)
Worker Process
1 .
' . Users A-M profile
g Worker Process - (reads and writes)
|
'
' 4
Web Server Users N-Z profile
Worker Process (reads and writes)
T Worker Process
Users photos
(reads and writes)
: Web Server
‘\ Worker Process
X :
Worker Process
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MiZzB—E CDN - WWSHXKEE (ZE=S2IX) M
Caching using content distribution networks (CDNs)

m Serving large media assets can be expensive to serve (high bandwidth costs, tie up

web servers)
- E.g.,images, streaming video

P - amazon.

® Physical locality is important = 0///4,@@
- Higher bandwidth o (=
- Lower latency o 7
o © o }g
Edge o “*”?
Locatio \ @

London Content Distribution Network
Source: http://www.telco2.net/blog/2008/11/amazon_cloudfront_yet more_tra.html
46




Without CDN With CDN

|

{ INTERNET




Memory Dlsk > Server .

DATACENTER NORTH AMERICA _ - ( ‘,Q >. Resources ﬁﬁé\

e . -_—74

DB Servers A Servers ) : — o

pp | rocessor =, :fré ‘
NIC’_" —i
“ "DATACENTER EURO

N
e

|Ie Serve(s |ndex Servers

‘@ ervers |

Chents

I/ A\
| |
L‘ J
L/

: :J Clients @@_F_-Iejg@rs an
\_File Servers D AFRICA L ek R ‘q_ér

,'3\‘ Switch = | =2
DATACENTER SOUTH AMERICA Clients = ] ‘ e

Qe SN )
- I N L/

AN __ File Servers \ &
L/l T /h.n\ DATACENTER AUSTRALIA __—‘




Chapter 5: Content Delivery Network Companies

The industry has grown significantly in the recent years, as the importance of a CDN has also grown. The Internet is always evolving and so is
the need for faster websites and better user experience. Nowadays, there are more and more CDNM providers, but here is a quick list of the top

4

https://www.globaldots.com/content-
delivery-network-explained/

Akamai is known globally to speed up networks and connections. They have a strong infrastructure to speed up sites
and make things better for online users. Of course, this company works with big brands and large businesses in
general. It's not commonly used by bloggers, but by customers with a huge page traffic and very well established
(=) .
Akamai

1. Akamai

brands.

2. MaxCDN

MaxCDMN was founded in 2009 and is based in Los Angeles, California. MaxCDN has fast servers and a big community

of users, and alsc, webmasters from around the World. They have cne of the fastest response time and flexible pricing

models available. Their CON is almost always used for WordPress, Joomla, Drupal, OpenCart, PrestaShop. and all the

other applications and it utilizes Anycast stateless routing for one-to-nearest content delivery over multiple 10 Gbit/s maxcon
connections. It's mainly used for websites, blogs and gaming platforms.

3. Incapsula

Incapsula Inc. is a Cloud-based application delivery platform. It uses a global content delivery network to provide

website security, DDoS protection, load balancing and failover services to clients. It's stationed in Redwood Shores, CA.

They offer CDMs paired with Web Security combined with smart balancer technology that handle the traffic between

servers. The company works with popular sites like Moz, Wix, SIEMEMS and others. @ Incapsula

4. Rackspace

Founded back in 1998, Rackspace Inc. is a cloud computing company based in Windcrest, Texas. Rackspace is unigue

for it's cloud file storage and their "pay as you go” business model. It's a secure environment to host a large file and

static websites. It's a well protected infrastructure, with almost two decades of experience, customer trust and brand

awareness. @ﬂx

5. Cloudflare
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akamai-nginx request flow

docker = docker : docker
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Akamai PAPI is called once, to generate equivalent LUA config




https://github.com/giurunzel23/miaosha

& github.com/qgiurunze123/miaosha bad -

sk B g% Y mEEe @ amme b oBing @ ZF S Stackove @ FE Q me Bl EFT M B @ o%E @ veay € carvoea i B0 —am @ 3

) lssues 31 I Pull requests 23 ) Actions ("] Projects [ wiki ) Security | Insights

¥ master ~ ¥ 18 branches 1tag Go to file Add file = About

¥ 7% ¥ WP ARSI ST BB

'_g giurunze123 Update README.md 164d3ec on 30 May O 218 commits M TAEIMH S5 e P
.mvn No commit message 3 years ago M Readme
docs # add mysql-mvce doc 10 months ago
miaosha-2version lua+redis 2 years ago Releases
miaosha-admin 5By, 3 years ago O 1tags
miaosha-order lua+redis 2 years ago
springboot-dubbo fRRdubbotEfEsessionToARIEE RIER 3 years ago Packages
. No packages published
src/main tijiao 2 years ago
[ .gitattributes Create .gitattributes 3 years ago
Contributors 5
[ .gitignore No commit message 3 years ago
e 1" m %
[ READMEmd Update README.md 2 months ago g L . AL @l



https://github.com/qiurunze123/miaosha

LISummary




Now, a quite complex system

] But still the sketch is followed
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Chapter 6: HUGE Concurrency architecture for “fb3=

O

® Just “Divide and Conquer” — Data level, Module
level

@
[0So-called Software architect [ER{FZ231M]




Big Data + Cloud now
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Another example with Storm, Redis, Dynamic Ul etc.
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Data Analytics with EEK

(Elasticsearch, Logstash and Kibana)

twitker

End to End Data Analysis in = |.K Stack

Collect &
Transform Data
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Search, Analyze
and Indexed the

Data
\f\
A0

Elasticsearch

1. Go to its official website https://www.elastic.co/downloads and download below products in a
separate directory

a
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v v
Elasticsearch Kibana Logstash
Distributed, RESTful Visualize your data. Ingest, transform, enrich,
search and analytics. Navigate the Stack. and output.

Visualize &
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Kibana
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Chapter 6: HUGE Concurrency architecture for “fb3=

[0 Architecture for “fb3x”

® Just “Divide and Conquer” — Data level, Module
level

® Big Data + Cloud now!
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