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Google App Engine

s Google — ,garazova firma“
s Obrovska datacentra

s Prodava vypocetni vykon, ktery sama
nespotrebuje

= Prvotni design pro analyzu webu, jeho stahovani,
indexovani, vyhledavani
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Zakladni funkce Google

s Googlebot, crowlers
— Navstevuji webove stranky a stahuji jejich obsah

— Google ma u sebe stazenou naprostou vétsinu
viditelného internetu

— Nachazi nove zdroje automaticky
— Novy zdroj je mozne pridat rucne

— Velka ,chytrystika“, jak se nenechat napalit
» Skryty text
« Meta informace
« RuUzny obsah pro boty a pro lidi, atd.

— Ruzné politiky pro navstévovani
« Jak ¢asto znovu navstivit stranku

— Jak zjistit, ze stranka je stejna jako nejaka jina
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Zakladni funkce Google

s Google Indexer
— Stavi index, tj. seznam slov a jejich odpovidajici stranky
— Radu slov neindexuje, protoZze nemaiji informadni obsah

= Google Query Processor
— Vyuziva PageRank pro jednotlivych stranek

« Cim vice odkaz( na stranku ukazuje, tim vétsi PageRank

- Cim divéryhodnéjsi zdroj na stranku odkazuje, tim lepsi jeji PageRank
« PageRank bere v uvahu asi 100 rdznych vlastnosti stranky

« Google to neprozrazuje

— Vyuziva spelling corrector
— Uprednostnuje terminy, ktere jsou k sobé fyzicky blizko
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Zakladni funkce Google

s Google Doc Servers
— Obsahuji samotna data, ktera jsou vracena uzivateli
— Obrovské mnozstvi dat
— Pokud stranka zmizi, je k nalezeni v Google cache
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Google App Engine @

Poskytuje zakladni charakteristiky cloud infrastruktury

— Scalability

« Schopnost nafouknout zdroje

— Reliablity
« Schopnost prezit vypadky a chyby
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Jak vypada infrastruktura

App Master
Front End App Server Data Store
Front End App Server
Front End App Server Memchache
Images Users
Static Files
URL Fetch Task Queue
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Best Practise

= Non-Relational DB BigTable

= App design
— Fast request handling
— Low resource utilization
— Fyzical HW independence
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Google Front End

Data Center #1

Edge Cache

Data Center #2

g ISP

Google Front End

App Master

!

App Servers
Static Servers

Application

/]\ Instances

GFE je nejblizsi
k uzivateli

,Tlusty drat"

App Engine
Front End | ——

Load
Balancing
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Jak vyuzit Edge Cache

1. Pomoci hlavicek HTTP
...ona je to vlastné HTTP cache ©

class MyHandler (webapp.RequestHandler):
def get(self):
self.response.headers.add_header(
‘cache-control’,
‘public, max-age='7200") #2 hodiny

2. Definujete obsah jako staticky

appegnine-web.xml

<static>

<include path="/**.png” />
<exclude path="/data/**.png” />
</static>
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App Server

Data Center #1

Edge Cache

g ISP

Google Front End

Data Center #2

App Master

!

Static Servers

App Servers

T

GFE je nejblizsi
k uzivateli

,Tlusty drat

2\

App Engine

Front End
|

Load
Balancing

Application
Instances
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App Server

= Behoveé prostredi pro aplikaci
— Sandbox
— Dedikovana pamet

— Aplikace bézi v kontejneru, takze podléhaji presne
danému zivotnimu cyklu

— Nevidi nic vne kontejneru
s App master
— Monitoruje beh instanci
— Skaluje jejich podet (nahoru i dolu)
— Zajistuje to, aby instance vedely o sobé navzajem
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App Server — typy instanci

s Front End instance

— Vhodna pro rychlé obslouzeni dotazu
— Max béhova doba 60 sec

— Typicka pro webovou aplikN
Pozor na nacitani

— Bezestavova, dobre skalovatelna velkych knihoven
s Back End instance
— Vhodna pro vetsi vypocty
— Udrzuje svuj stav
— Davkoveé zpracovani dat, neni omezena na delku behu
— Draha a obtizné skalovatelna
= Komunikace

o ST M?
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App Server — skalovani

s Skalovani front end instanci Fronty

pozadavkl

— Idle Instances

Pending Latency

Ve
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App Engine parametry

= Pending Latancy
— Cas, ktery smi poZadavek stravit ve fronté

— Pokud bude Cas delsi, app master vyrobi novou instanci
front end

— Cim del$i, tim pomalejsi odevzva
— Cim kratsi, tim drazsi (vice instanci)

= |ddle Instances
— Kolik instanci se bude drzet i v pfipadé, Ze neni zadna
zatéz
— Je to pohotovostni priprava na zatéez
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Weboveé aplikace 2

Google High Replication Data Store
Martin Klima

Zdroj: http://www.youtube.com/watch?v=x0015C3R6dw
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Jaka jsou datova uloziste v App Engine

s Master/Slave
— Hlavni ridici uzel
— Sada slave uzlu, které se ho replikuji

= High replication (novejsi)

— Nema ridici prvek
— VSechny instance jsou si rovhocenné
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Datastore Software Stack

= App Engine Datastore
— Schema-less storate
— Advanced query engine

s Megastore
— Multi-row transactions

Datastore

« Across multiple machines Megastore

« Entity Groups

] ] ] Bigtable
— Simple indexes/queries

— Strict schema GFS v2

= Bigtable
— Distributed key/value store

= Next generation distributed file system
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Entitity Group

= Logical grouping of entities

— Parent/child key relationship
= Unit of Transactionality

— Transactions can only read/write entities in a single grup
= Unit of consistency

— Strong serial consistency

e o o == =

\

What you write you will always get.
No partial success of transaction
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Entity groups

= [ransaction on one entity group are guaranteed
= Transaction across entity groups are not quaranteed

Entity Group A Entity Group B

ansaction OK

e o o == =
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Entity group example

Blog Post

// //
(Revision Historm Comment m ( Comment m

i f = aL)
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Entity group example NON Ancestor

/—

SELECT * FROM Comment WHERE Userld = user.id()

User

~ s -
Photo Document Blog Post

// //\\ //
Revision History Comment Comment
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Ancestor

Entity group example Query
/—

SELECT * FROM Comment WHERE ancestor IS user.key()

4

User

- y- y-

s ya
%
Photo Document \ﬂ Revision History Blog Post

// — y- s o~
Comment Comment Comment
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Master/Slave write/read model

Datacenter A Datacenter B

My Application

Write Read

N N
Nl Nl

Master DB | Asynchronous replicatipn Slave DB
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High Replication engine

s Write
— Write to at least majority of nodes
— Minority may not get writes synchronously
— Asynchronous replication
— On demand replication
s Read
— Read from fastest (mostly local)
— Catch up on demand
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High replication read model

Datacenter A

Datacenter B

Datacenter C

My Application

Write Read

Master DB

Slave DB

~

IS

Slave DB

~
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High replication read model

Datacenter A

Datacenter B

Datacenter C

My Application

Write Read

Usually the
fastest

Master DB

Slave DB

~

~
~
~
~
~
~
~

~
~
~
~
~
~
~
~
~

Slave DB

~
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High replication write model

Datacenter A

Datacenter B

Datacenter C

My Application
Write Read

SS

Master DB

Slave DB

~

I

Slave DB

~
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High replication write model

Datacenter A

Datacenter B

Datacenter C

My Application
Write Read

Master DB

Slave DB

~

T~

Slave DB

~
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High replication

= There is no guarantee that a given database has all the
written data at a given time.
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Datastore performance

| |MasterSlave | High Replication

Average Latency

Average Error Rate

Read
Write
Read
Write

15 ms
20 ms
0.1%
0.1%

8.7 hours/year

SLA Il

15 ms
45 ms
0.001%
0.001%

5 minutes/year

Webové aplikace 2
31

f

R



Maintenance

s Master/Slave

— Switch master
* One hour of read-only datastore
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Master/Slave maintenance

Datacenter A

My Application
Write Read

Master DB

Step 1: Read Only Datacenter B

N
Step 2 w

Flush all Slave DB

~

Webové aplikace 2
33

s



Master/Slave maintenance

Datacenter A Datacenter B

My Application
Write Read

N N
Nl Nl

Maintenance Asynchronous replication | Master DB
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High replication

= Almost not affected by maintenance time
= Memcache flush (1 minute)
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