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Google Cloud Platform

* Apps Engine

* Compute Engine
* Cloud Storage

* BigQuery

* Cloud SQL

* [lononHnTenoHble API
* Prediction
* Translate, Mail, etc.



GAE - moTMBaUuUA

e Co34aBaTb MacliTabunpyemblie Be6-NpuaoKeHusa Taxeno. OcobeHHOo ans
HEOONbLIKMX rPYyNMn Pa3pPaboTYMKOB.

- TunnyHbIM LAMP-CcTEK TpebyeT HETPUBMANBHOW KOHPUIYpPaUMmM r
nocneadytowero aaMMHUCTPUPOBAHMUA.

- LAMP-npunoxeHna TpedbytoT 4ONONHUTENBHON MHPPACTPYKTYPbI A4
peleHnsa Takmx Npobaem Kak banaHCMPOBKa, PeNIMKALMA AaHHbIX U
MOHUTOPUHT.

- TakmMe NpUaoKeHNA TAXKEN0 MaclTabnuposBaTb. Hepeako NpuxoanTcs
MEHATb APXUTEKTYPY NMPUNOKEHUA C POCTOM HArpy3Ku.



Google App Engine

[ThaTdopma OTBEYAET 3@ aBTOMATUYECKYIO
MaCLUTabnpyemocTb 1 BaNaHCUPOBKY Harpy3Ku

[Thatdpopma npesocTaBAaeT AMHAMUYECKNIA BeD-cepBep C
NoAEePKKON MHOMMX PacnpPOCTPaHEHHbIX BEO-TEXHONOM M

XpaHuaunLLe AaHHbIX Ha ocHoBe Big Table
[TpocTas nHTerpauma ¢ akkayHtamm Google yepes API.

Python-only Ha cTapTe B anpene 2008; Java — 2009, Go.




Google App Engine B uncnax

* /.5 MUNNMAPA0B XMTOB B AEHb
* 1 MUANNOH aKTUBHbIX MPUIOKEHUN
e 250,000 aKTMBbIX pa3paboTynKkos

* [TonoBunHa BCex IP aapecoB MHTEPHETa 3axoauT Ha cepBepa Google
App Engine 3a Hegento

° 2 TPUNTNOHA OﬂepaLLMIZ C XpaHNAnwamMmm aHHbIX B MeCAL,



OrpaHn4eHmA

e A, white-list pa3peleHHbix bnbanoTex

* Henb3sa co3gaBaTbh Tpeabl/NoAnpoLLecChbl, CUCTEMHbIE BbI30BbI

* Key-value xpaHuaunuie

 HTTP/S communication only

* OrpaHM4YeHme Ha KOJIMYECTBO 3/IEMEHTOB, KOTOPbIE MOXKHO AOCTaThb
33 OZIMH 3aMpoc

* JINMUT Ha BPEMA OTBETA CEPBKNCA, YAaCTOTY BbIMOJAHEHMA 3a4au,
4aCTOTY 3aMpPOCOB
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Google’s RPC Mechanism

Python web server

} { Persistent Layer }
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ObpaboTka 3anpoca K App Engine
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Pa3spaboTka npuaoxeHus

App Engine SDK

e Beb-cepsep
dev appserver.py

 YTUANTA ANA 3arPy3KN NPUNOKEHNM
appctg.py

e J/loKanbHaa peanmsauma DataStore

e App Engine APIs


http://code.google.com/appengine/docs/thedevwebserver.html
http://code.google.com/appengine/docs/appcfgpy.html

Pa3spaboTKa NpUAOKEHUM C MOMOLLBIO
AppEngine



KoHOUIypauma npuaoKeHma - app.yaml

yaml (yet another markup
language) - Deployment
Descriptor for the
Application

Maps URLs to the
handlers

application: helloworld
version: 1

runtime: python
api_version: 1

handlers:
-url: 1.*
script: helloworld.py



Request Handler - helloworld.py

Extends webapp.RequestHandler

from google.appengine.ext import webapp
from google.appengine.ext.webapp.util imporC run_wsgi_app

class MainPage (webapp.RequestHandler):
def get(self):
self.response. headers|'Content-Type'] = 'text/plain'
self.response.ocut.write('Hello, webapp World!')

application = webapp.WSGIApplication([('/', MainPage)]), WSGI CGI Adapter
debug=True)

def main():
run_wsgi_app(application)

if _name == "_main
main()
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Python web server

WebApp Django WebOb
Framework Framework Framework
(Google’s Web (Third Party) (Third Party)
framework)

Python Runtime

HtmiHandl
er.py

Runtime-KOMMNOHEHTbI NPUAOXEHUS,

pasBepHyTOro Ha App Engine FormHand
ler.py

MyHandler.py

app.yaml (deployment descriptor)

RL Python
andlers

/*.html HtmlIHandler

/*.form FormHandler

\_/\_




TecTnpoBaHWe 1 pa3BepTbiBaHME
cepBuca Ha App Engine

e J/IOKa/ZbHOE TeCTUpOBaHMeE
o dev_appserver.py helloworld/

e PasgepTbiBaHMeE
o appcfg.py update helloworld/

e [IpnnoxeHne «B 0bnake»
o http://<application-id>.appspot.com



Lazy install

* YcTaHaBauBaem Eclipse.
* YcTaHasamBaem GAE SDK v nnarmH GAE ansa Eclipse

e KMem Ha MoABMBLUYIOCA KHOMKY & BMAMM BbiNagatoLllee MeHto,
w®mem Google app engine deploy tool



Google Plugin for Eclipse
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Lazy install

* JlormHnmcAa B GAE aKKayHT

* [Nepexoanm B admin console n cozpaem application id:
http://code.google.com/appengine/docs/adminconsole/

* BaykHO : id rnobanbHO yHUKaneH!

* MeHaem anemeHT application B appengine-web.xml B Eclipse Ha paHee
co3aHHbIM application id.

* Xmem «Deploy», normHumcsa B GAE akKayHT.
* Habupaem B bpay3epe
http://<application_id>.appspot.com/<numa npoekTa>

17


http://code.google.com/appengine/docs/adminconsole/
http://code.google.com/appengine/docs/adminconsole/
http://code.google.com/appengine/docs/adminconsole/

0 Engine Health History

onthafly + Version: 1.54

Main
Dashboard

Quota Detasls
Logs

Datastore
Indexes

Administration
Application Settings

Developers
Versions

Admin Logs

Billing
Billing Settings

Billing History

Resources
Documentation
Developer Forum
Dovmioads

System Status

Charts

Requests/Second ~

s

all 24hr 12hr 6 hr

Billing Status: Enabled - Sellings

Resource (resel every 24 hours. Next reset: 10 hrs)

Processor $0 10/CPU hour
Bandwidth In S0 10/Gbyte
Bandwidth Out $0.12/Gbyte
Storage $0.005/Gbyle
Email $0.0001/Message

Current Load '
URI

« Show All Applications

Usage Cost / Budget
I 94% 48 .30 of 51.30 hours $0 20 / $0.40
e 80% 12.00 of 15.00 Gbytes $0.20 7 $0.40
T 00 14.10 of 14.17 Gbyles $0.17 7 $0.40
=== 25% 25.12 of 100.50 Gbyles $0.12 / $0.40
= T 20% 500 of 2500 Messages $0.00 1 $0.40
| = Free quota Cost for the last 14 hours: $0.69
Errors .

Reqg/Sec  Requests AvgCPU % CPU URI Count % Errors
currant fest 12 s hast b st 12 hes last 12 hey
450.0 450 2 0% / 39 9%
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Development Tools for App Engine

- Help | Admin Consola
GO 'SIC App Engine

System Status

Current Availability Uptime (last 7 days) Read latency (today Write latency (today
100% Ao, A s e
En 03/20/09 03/21/09 03/22/09 03723709 03/24/09 03/25/09 03/26/09 03/27/09 Now
Datastore v v v v v v v v Normal
Images 4 v v v v v v 7 Normal
Mail 4 4 v v 4 4 v v Normal
Memcache v v 4 4 v 4 v v Normal
Serving 4 4 \ 4 v 4 \ 4 4 Normal
Urifetch v 7 7 v v v 7 v Normal
Users v \ 4 v v L4 L4 7 L4 Normal

The following symbols signify the most severe issue (if any) encountered during that day Click a symbol in the table above to view
a day's performance graphs

+« No issues or minor perfformance issues (2 Investigating 4 Service disruption @ Unknown
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App Engine B aenctsuun : Whitehouse.gov!

700
« 9:30am EST:
5:00pm EST: Deadline for
600 Link on Google submissions

homepage

500 ’

Afternoon EST:
400 NPR, NYTimes,
CNN coverage

« 11:30am EST:
Townhall begins

300

6:45pm EST: l
200 — WhiteHouse.gov | I i
kick-off blog post

Queries Per Second (QPS)

5:00pm EST:
WhiteHouse.gov
wrap-up blog post
v

100

18:00 21:00 24:00 3:00 6:00 9:00 12:00 15:00 18:.00 21:00 24:00 3:00 6:00 9:00 12:00 15:00 18:00 21:00 24:00 3:00



Google Compute Engine @

* Google Compute Engine npeanaraet macwtabupyemble n rubkme
BblYMCAUTENIbHbIE BO3MOXHOCTU BUPTYaIbHbIX MalLWH B 0bnaKe.

* C Google Compute Engine, Bbl mOXeTe pelwnTb 334341 06paboTKN K
aHaM3a AaHHbIX B ceTeBOM MHPPaACTPYKTYype Google.
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Google Compute Engine

 +: targets high performance/throughput clusters, advertises
50% more CPU per S compared to EC2

* - : limited preview, HeT nogaep:<Kku libcloud @, noka He BO
BCEX CTpaHaXx

22
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How-to

e JlTormHnmcs, BbiIbMpaem Nognuncky, NaaTum :)

* Bbibnpaem nNpoeKkT
* gcutil getproject --project=<project|D>

e 3anyckaem MHCTAHC U yCTaHaBAMBaeM COPT
 gcutil addinstance help
* Muwem shell-ckpnnT ¢ ycTaHOBKOM HY»KHbIX NakeToB (sudo apt-get install...)
e for node in Snodes; do
gcutil push Snode install.sh .
gcutil ssh Snode "sudo /bin/bash ./install.sh >& install.log.Snode" &
done

e 3anyckaem paboTbl yepes geutil
e http://www.stat.berkeley.edu/scf/scf-usingGCE.pdf



Google Storage

e XpaHeHue AaHHbIX B 0bnake
e any format, any amount, any time

* Bbl MOXKeTe ROHTPOJZINPOBATb AOCTYIT K CBOMM AdHHbIM
e private, shared, or public

e [loctyn c nomouwbto Google APls, nmbo cTopoHHMe
MHCTPYMEHTbI/OnbAMOTEKN

24



[locTonHcTBa Google Storage

BblCOKMe noKasaTtenu Nnpom3BoanUTe/IbHOCTU U MaCLUTa6MpOBaHMFI

besonacHoCTb U KOHTPO/1b AO0CTYMNAa K AdHHbIM

J1erkoctb B MCNO/ZIb30BaAHUM

25



BapWaHTbl MCMO/1b30BaAHWA

* XOCTUHI CTaTUYECKOro KOHTEeHTa
e e.g. html, images, music, video

* bakanbl
* Shared content (BmecTo Dropbox ©)

e XpaHUAULLE AQHHbIX A8 NPUIOKEHNN
e e.g. storage backend gna Android, AppEngine, Cloud npnaoxeHum

* XpaHUAULLE AAHHbIX A8 BbIYUCAEHNI
e e.g. BigQuery, Prediction API



Google Storage

RESTful API
 GET, PUT, POST, HEAD, DELETE
e Pecypc: naeHtndmkauma no URI
* Peann3oBaHoO Kak B Amazon S3

* Ob6beKTbI
* Jliobble, HeorpaHMYeHHOE KOINMYECTBO
e Pasmepbl: 100 GB / 0bbeKT

Buckets
* ObblYHble KoHTerHepbl, 1000 / akkayHT

» KOHTpO/b A0CTYyNa No google-akKkayHTam

 [18a BapnaHTa aBTOpM3aLMM 3anpoca
e [Moanuch 3anpoca ¢ MOMOLLbIO KAto4a AOCTyNa
* ABTOpM3auUMA B bpaysepe



Google Storage

* Bce naHHble PENAMUMPYIOTCA B HECKOJIbKO AaTaleHTPOB

e 108 nepedayn JaHHbIX MeXAy cepBepamu JaTaleHTOB NCNONb3YyeTCs
BbICOKOCKOPOCTHOE obopyaoBaHune Google (Fiber?)

* Read-your-writes data consistency



MHCTPYMEHTb!

GSuUtil

dhcp-172-19-3-109:~ wferrell$ gsutil

SYNOPSIS
gsutil [-d] [-h header]... command args

-d option shows HTTP protocol detail.

-h option allows you to specify additional HTTP headers, for example:
gsutil -h "Cache-Control:public,max-age=360@0" -h "Content-Type:gzip" cp * g
://bucket

Commands
Concatenate object content to stdout:
cat [-h] uri...
-h Prints short header for each object.
Copy objects:
cp [-a canned_acl] [-t] [-z extl,ext2,...] src_uri dst_uri
_or-
cp [-a canned_acl] [-t] [-z extensions] uri... dst_uri
-a Sets named canned_acl when uploaded objects created (list below).
-t Sets MIME type based on file extension.
-z "txt,html' Compresses file uploads with the given extensions.
Get ACL XML for a bucket or object (save and edit for "setacl" command):

(@] '3&‘ COCE Google Storage for Developers
W Home T}
Test ¥
Tes!2
w | SCTpt prg
w SCrpt2 prg
w scoptdong

GS Manager

Send Feedback | matig@google.com | Help | Sign o

Refresh New Folder
3BEKE 1215pn
4TIKB 1216 pm
S85KB 1216 pm

¢ Upload



Google Storage - LleHbl

* Storage
* S0.17/GB/Month

* Network
* Upload-50.10/GB
* Download $0.15/GB Americas / EMEA § $0.30/GB APAC
* Requests
e PUT, POST, LIST - $S0.01 / 1000 Requests
e GET, HEAD - S0.01 / 10000 Requests

* Limited preview in US currently
* 100GB free storage and network from Google per account

* Note: Non US preview available on case-by-case basis



Google BigQuery

* VIHCTPYMEHT ANA MHTEPAKTUBHOTO aHanm3a 6onblUMX JAaTAaCeTOB U3
Google Storage

* [TIpocTon a3bik 3anpocos GQL (SQL-like)
e [mbkunn goctyn no REST API, JSON-RPC, Google Apps Script



KAto4eBble BO3MOXXHOCTU BigQuery

* Munnnapabl 3anmcemn

* OTBET — HEeCKO/NIbKO CeKkyHA



cnonb3oBaHuWe BigQuery

‘1. 3arpyska
‘2. UmnopT
‘3.3anpoc

33



BigQuery via REST

Tabauua:
GET /bigquery/v1/tables/{table name}

3anpoc:
GET /bigquery/v1/query?qg={query}
JSON Reply:
{ "results":{ "fields":{[
{"id":"COUNT(*)","type":"uint64"}, ... ]
},  "rows":|[
{"t":[{"v":"2949"}, ...1},  {"f“:[{"v":"5387"}, ...1}, ... ]
}

}
NoponeppxmBaet JSON-RPC



be3onacHOCTb U privacy

 CTaHAapTHble BapuMaHT ayTeHTUPUKaumm Google
* OAuth

* [loagepxKa HTTPS



GOL

SELECT [*| _key ]
FROM <kind>
WHERE <condition> [AND <condition> ...]
ORDER BY <property> [ASC | DESC ] [, <condition> [ASC | DESC]... ]
LIMIT [<offset>, ] <count> ]
OFFSET <offset>

 DATETIME(year, month, day, hour, minute,
second)

DATE(year, month, day)

TIME(hour, minute, second)

KEY (‘encoded key')

USER (‘email address’)

GEOPT (lat', 'long’)



[Tomep aHanmsa BigData

Wikimedia Revision History

BigQuery

‘snaidu@googlo.com Help Report a problem Send feedback

Sign out

Enter SQL query

SELECT TOP(title, 5), COUNT(*)
FROM [wikipedia]

WHERE wp namespace = 0;

Run
TOP(title, 5) COUNT(*)
George W. Bush 43652 [
List of World Wrestling Entertainment emplo 30571
Wikipedia 29722
United States 27432
TOP(title, 5) COUNT(*)

Wikimedia Revision history data from: hmp://download.wikimedia.org/enwiki/latest/enwiki-
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BigQuery Shell

aNO Editor
title STRING NULL

id INT64 NULL

is_bot BOOL NULL

comment STRING NULL
num_characters INT32 NULL

is_minor BOOL NULL

? SELECT TOP(title, 5), COUNT(*) FROM [bigquery.test.001/tables/wikipedia]
> WHERE wp_namespace = 0;

Execution time: 10.953 seconds

5 rows

TOP(title, 5) COUNT(*)

George W. Bush

List of World Wrestling Entertainment employees
Wikipedia

United States

Michael Jackson
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BigQuery n3 Spreadsheet

AppScript BigQuery Demo

El BigQuery <1 L‘_ﬁ AppScript BigQuery Demo ol + "-,'
A B C D E F
2 importData(concatenate('http://www.googlieapis.com/bigquery/vi/query?q='$B4) ﬂ
3
+ Search Term oogle 10.000
s Title ' Num_Revs|
¢ Google 8755|| 6000
7 Google search 4261\ | 4000
¢ Google Earth 3874
s Google Chrome 2687 4000 i
© Google Maps 2617 5000 . B
:; <)o°\’e' & Q,?;‘& ‘o@z \;\'52%
13 - © Qf’z ¢ & e
| - C 0& 0_;\0 000)
= P <) Cooo ) -
16 v
- ( 4 >
Wikipedia - n ‘ E =CONTINUE(AS, 1, 2)/
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Google Prediction API

* TexHonorma machine learning ot Google
e [loctyneH kak on-demand RESTful HTTP Beb-cepsuc

“Tous pour un,

un pour tous, Google
c'est notre Prediction API

devise.”

“french’”

40



Kak oHO paboTtaeT?

* Prediction APl HaxoanT HEKOTOPble OCODEHHOCTU B AaHHbIX BO BPEMS
oby4yeHms.

* Prediction APl nweT no aTum ocobeHHOCTAM BO BpemMaA NpeackasaHus.

w he quick brown fox jumped over the lazy

To err is human, but to really foul things up

you need a computer.

WNO hay mal que por bien no venga.
WLa tercera es la vencida.

41



[Tonmep ncnonb3loBaHma Prediction API

* ABTOMATUYECKMU PAdClMO3HdBATb A3bIK NMNCbMd N OTBE€YaTb HAd
coBertyrouwem A3blke

* |ﬂ,aHHbIe ANA o6yqu|/|ﬂ . MHOTO MNMMcem , A3blK KOTOPbIX YKE N3BECTEH.



Icnonb3oBaHuMe Prediction AP

1.3arpy3Ka

‘2. ObyuyeHune

‘3. [NpenckasaHue

43



LLar 1

e lWar 1: 3arpy3Ka

e 3arpy3nTe AaHHble ansa obyyeHma B Google Storage
 ®opmat gaHHbIx: CSV (e.g. english, Some text in english)
« gsutil cp S${data} gs://yourbucket/S{data}



LLlar 2

e lllar 2: ObyyeHmne
e Co3gaHne moaenn obyyeHus:
» POST prediction/v1.1/training?data=mybucket%2Fmydata
* Oby4yeHne acUHXPOHHO. NTocMoTpeTb CTaTyC:
GET prediction/v1.1/training/mybucket%2Fmydata
{"data"{
"data":"mybucket/mydata",

"modelinfo":"estimated accuracy: 0.xx"}}}




LLar 3

e llar 3: lpeackasaHue
* MTPUMEHUTb TPEHMPOBAHHYIO MOE b HA HOBbIX AaHHbIX
POST prediction/v1.1/query/mybucket%2Fmydata/predict
{"data":{
"input"; { "text" : [
"J'aime X! C'est le meilleur" ]}}}

{data: {
"kind" : "prediction#foutput”,
"outputLabel":"French",
"outputMulti" ;[
{"label":"French", "score": x.xx}  {"label":"English", "score": x.xx}
{"label":"Spanish", "score": x.xx}]}}



Bo3morxkHocTu Prediction API

* [laHHbIE
* BXOAHble AaHHbIe: YNCa, HECTPYKTYPUPOBAHHbBIN TEKCT
* BbIXOAHble AaHHble: AaHHble N0 ANCKPETHbIM KaTeropmam

* Oby4yeHue
* /Icnonb3yeTca MHOXECTBO a/ITOPUTMOB Oby4eHUS
* BbibMpatloTca aBTOMATUYECKM

¢ ACI/IHXpOHHbIVI AOCTYN
* MpunoxeHuna Google App Engine
* Apps Script (e.g. n3 Google Spreadsheet)
* [leCKTOMHbIE MPUIOKEHUA



Q&A




