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‘ BUIOBYBAHHS JAHUX
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Bceryn

ChOroJIH1 MU ITIOTOBOPUMO ITIPO 30€pEKEHHS JaHUX

SIki cnocoOu 30epeKeHHS JaHUX BH 3HA€TE?



Bceryn

B Google App Engine e 6araro BapiaHTiB 30epeiKeHHS
IaHUX, HAIIPHUKJIA;

Cloud SQL

Cloud Storage

Cloud Datastore

Mu po3oepemocs 3 Datastore



DATASTORE

Datastore — 1ie 0a3a manux, mo npaigoe B Google
Cloud

BoHna gocrtymnHa mgis Oynb-skoro App Engine
3aCTOCYBaHHS

I1le Big Table

Hoxnaguime npo Big Table
http://research.coogle.com/archive/bigtable.html

Ile cxoBume Buay key-value (gyxe cxoxke Ha

HashTable)

Taxox Bona column-oriented (konoHkH, a HE PAIKU
30epIraroThCs Pa3oM)

Ile He pensuiliHa 0a3a JaHUX



DATASTORE

[I1o »x mam mae Datastore?
MOXJIUBICTh OyyBaTH MacIITaOOBaH1 3aCTOCYBaHHS
MOKJIMBICTBH IPAIIOBATU 3 TPAHA103HUMH MaCUBaMU JIaHUX

peILTiKaIlII0



3BEPEXXEHHS JTAHUX

3 4YKMM BH IPAIOBAIM 1 HABEAITh MPUKIAJIN:
local filesystem
shared filesystem
cloud file storage
relational databases
NoSQL databases

Google App Engine Datastore



DATASTORE

Komu mu npamroemo 3 Google Datastore mu Mmaemo
BUKOPHCTOBYBAaTH HACTYIIHI a0CTpaKIIIi:
kind
Iy K€ CX0ke Ha KoHuent kiac 3 OOII
1[€ 3arajibHUM BUJ] CYTHOCTEU
entity
KOHKpeTHHH 3anuc B kind
property

BJIACTUBOCTI SKMUMH BOJIOIIIOTEH entity



DATASTORE

Texnosoris Crpykrypa ExseMmisp Baacrusicth

Datastore Kind Entity Property
OOII Class Object Field
RDB Table Row Column




DATASTORE

BiamiHHOCTEH Ayske 0araro, ajie CIio4aTKy MOXKETe
VSBIISITU CaMe TaK



DATASTORE

JlaBaiite cripoOyemo po3iOpaTucs sk 30epiraTu 00 €KTH B
Datastore

Jl1s 1poro My po3oepemocs 3
Objectify
Entity
unique 1d
admin console
Bu00yBaHHs entity 3 Datastore



ENTITY

1mport com.googlecode.objectify.annotation. Entity;
1mport com.googlecode.objectify.annotation.Id;
@Entity
public class Student{

1 @Id Long studentld,;

1 String name;

o Integer course
1 //getters and setters

;

binem pokmagno npo Entity
0 https://cloud.google.com/appengine/docs/java/datastore/entities

binem nokmagno npo Objectify
o https://code.google.com/p/objectifv-appengine/wiki/Concepts




PROPERTY TYPES

Sk BM mymaeTe, 10 BiIOYBA€THCS 3 BalllMM 00 €KTOM Ha
erami 30epexxenns oro B Datastore?

[Ilo BigOyBaeTHCs 3 HOro MOISIMHM?



PROPERTY TYPES

1 OCHOBHI THUIIH, IO MIATPUMYIOTHCS:
©® integers
o floating-point numbers
® strings
o dates
© binary data

1 AJje TaniB HaOararto OuIbIIe

® https://cloud.google.com/appengine/docs/java/datastor
e/lentities#Java Properties and value tvpes




3BEPEKEHHS

JlaBaTe MOBEPHEMOCS A0 HAILIOTO MPOEKTY 3
KOH(pEepECHIIISIMU

B Hac OyB npodaiia KopucTyBada, Teep MU X0UEMO
30epiratu Moro B datastore

[1lo Mu MaeEMO 3pOOHTH CIIOYATKY ?



3BEPEKEHHS

@Entity

public class Profile §
String displayName;
String mainEmail;
TeeShirtSize teeShirtSize;

@Id String userld;



DATASTORE KEYS

Konu Bu 30epiracte Entity B datastore, Bona orpumye
y BIIIOBIJHICTD KJIHOY

Kitou renepyethes datastore
Ile#i k109 yHIKaNbHO imeHTH(IKYe Entity

IcHye nBa crocoOu orpuMary Kintod Bif datastore



DATASTORE KEYS

[epiwi:
B Hac € mpocta Entity
n Student

name
course

KOJIX MU Oyzmemo 30epiraTu JaHy CyTHICTh, datastore
MTOBEPHE HAM KJIFOY



DATASTORE KEYS

HApyrnn
B Hac € KEntity B sikoi BU3HaueHe yHiIKaJabHE IMOJIC
Student
1d
name
course

KoJIu MH OynemMo 30epiratu gaHy CYTHICTh, datastore
MOBEPHE HaM KIIIO4, 110 Oy/ie 3r€HEPOBAHUI HA OCHOBI
JAHOTO YHIKQJIBHOTO TOJIS

[TepeBara naHoOro MiJIXOYy IMOJSATAE B TOMY, 110 BU MOXKETE
3a0paTH CyTHICTh 3 0a3u 3a UM I1ojieM 1d, a B IepIioMy
BUIMAJIKy B BAC HEMA€ TAKOIO MOJIS 1 MTOTPIOHO
BUKOPUCTOBYBATH JIOJAATKOBI MEXaHI3MHU

primary key



3BEPEKEHHS

1 Pozbepemocs 3 30epeKECHHIM JaHUX BUKOPUCTOBYIOUH
0i0mioTexy Objectify na mpukami

® https://code.google.com/p/objectify-appengine/wiki/Ba
sicOperations#Saving




3BEPEKEHHS

Jlns 30epeskenns Entity
ObjectifyService.ofy().save().entity(entity).now();

["apHa npakTUKa BU3HAYUTU CTAaTUYHUI MeToj Oofy 110
Oy/ic MOBEPTATH HAM JIaHUH CEPBIC
noguBumocs OfyService kiiac HaIIOro MPoOEKTy

Takyum 4MHOM, 30€pEKEHHS HAIIoro npodainy oyae
BUIJISIIATH HACTYIIHUM YMHOM:

ofy().save().entity(profile).now();



3BEPEKEHHS

1 BHecemo HE0OX1/IH1 3MIHM B MPOEKT 1 3aITyCTUMO MOTO

1 3alyCTHMO KOHCOJIb YIIPABIIHHS
® http://apis-explorer.appspot.com/apis-explorer/?base

http://localhost:8080/ ah/api
1 Copobyemo Tenep Hami Meron saveProfile




Services > conference API v1 > conference.saveProfile

Authorize requests using OAuth 2.0: m0

Selector specifying which fields to include in a partial response.

fields Use fields editor
"displayName":" Andrii Glybovets 3
s
Request body "teeShirtSize":" xL /"
}

conference.saveProfile executed moments ago time to exscute: 941 ms

Request

POST http://localhost:8088/_ah/api/conference/vl/profile

Content-Type: application/json

Authorization:
X-JavaScript-User-Agent: Google APIs Explorer

"displayName": "Andrii Glybovets",
"teeShirtSize": "XL"

}

Response

200 0K

- Show headers -

"displayName": "Andrii Glybovets™,
"mainEmail”: “"glibovet@gmail.com"”,
"teeShirtSize": "XL",

"userId": "100064481097921766548",

"kind": "conference#resourcesItem"”,
"etag": "\"gIgmveYe55]IDf053jbObI1QBIqU/X734R5fbclLnNPt7iz7dduAcTg4a\""

Bearer ya29.8gCA5tQDnOnmBxSGOLYyGmMT8C25Mx1Ir2gVgTEAWRP2IGuUU20aX7WALFs7PBMgvPmM61CDROS5465DAw




3BEPEKEHHS

1 Temep migemo B maHeb yIpaBlIiHHSA B datastore

Projects "
Create Entity

glibovet-conferenc...

><

Overview KIND Profile v Filters
Permissions

Billing & settings

APIs & auth Profile Entities

Monitoring NAME/ID displayName mainEmail teeShirtSize

Source Code name= 100064481097921766540 Andrii Glybovets glibovet@gmail.com e

Compute
Networking
Storage
Cloud Storage
Cloud Datastore
Dashboard
Query
Indexes

Cloud SQL

Big Data

Support
Need help?

Privacy & terms




3BEPEKEHHS

TyT BU MOXeTe:
IeperisiaTu CBOi CyTHOCTI
3MIHIOBATHU 1X

POOUTH 3alUTH JO HUX



KEY CONFLICTS

Mu roBopuiu, 110 € ABa CIIOCOOH OTpUMATH KIIIOY:
ABTOMaTUYHUH
B JaHomy Bumanaky, Google BignoBigae 3a yHIKaJIbHICTh KIIOYIB

Ha OCHOBI1 Hammoro 1d

skmio B Bamux Entity cniBmagyte 1D, datastore 3renepye
OTHAKOBUM KJIIOU



BuiosyBAHHS TAHUX

BunoOyBaHHS TaHUX TaKe K MPOCTE SK 1 30€PEKCHHS:
Key key = Key.create(Entity.class, id);
Entity entity = ofy().load().key(key).now();



BuiosyBAHHS TAHUX

[TonuBUMOCS Ha TIPAKTHITI
B nac B API € meron getProfile
1o HeoOXimHO 3pooHTH?

@ApiMethod(name = "getProfile", path = "profile", httpMethod =
HttpMethod.GET)

public Profile getProfile(final User user) throws
UnauthorizedException {

if (user == null) {
throw new UnauthorizedException("Authorization required");

}

// TODO

// load the Profile Entity

String userld =""; // TODO

Key key = null; // TODO

Profile profile = null; // TODO load the Profile entity
return profile;




BuiosyBAHHS TAHUX

@ApiMethod(name = "getProfile", path =
"profile", httpMethod = HttpMethod.GET)

public Profile getProfile(final User user)
throws UnauthorizedException §

if (user == null) {

throw new UnauthorizedException("Authorization
required");

§
String userld = user.getUserId();
Kev kev = Kev.create(Profile.class,userld);

Profile profile = (Profile)ofy().load().key(key).now():
return profile;




BuiosyBAHHS TAHUX

A0O Tak

@ApiMethod(name = "getProfile", path = "profile",
httpMethod = HttpMethod. GET)

public Profile getProfile(final User user)
throws UnauthorizedException {
if (user == null) {
throw new UnauthorizedException("Authorization
required");
j
String userld = user.getUserId();
Key<Profile> key = Key.create(Profile.class,userld);
Profile profile = ofy().load().key(key).now():
return profile;




BuiosyBAHHS TAHUX

3poOMMO 3MIHHU Ta 3aITyCTUMO IIPOEKT
ITporectyemo Ham API

30epexKITh Ipodaiii

notiM crpoOyiite getProfile



BuiosyBAHHS TAHUX

Services > conference APl v1 > conference getProfile Authorize requests using OAuth 2.0: IEZN @

Selector specifying which fields to include in a partial response.

fields Use fields editor

conference.getProfile executed moments ago time to exscute: 204 ms

Request

GET http://localhost:8080/_ah/api/conference/vl/profile

Authorization: Bearer ya29.8gCA5tQDnOnmBxSGOLyGmT8C25Mx1Ir2gVgTEAWBP9IGuU20aX7WALFs7PBMgVPME1CDROS5465DAW
X-JavaScript-User-Agent: Google APIs Explorer

Response

200 0K

- Show headers -

"displayName": "Glybovets",

"mainEmail”: “glibovet@gmail.com",

"teeShirtSize": "L",

"userId": "100064481097921766540",

"kind": "conference#resourcesItem”,

"etag": "\"gIgmveYe55]Df053jbObI1QBIqU/j84E9FAHpolz21aE1VsnIYknLbs\""




OHOBJIEHHS ENTITY

SIkiio BM 3BepHETE yBary Ha metoj saveProfile
Mu KoXkHHI pa3 cTBoproemo HoBuii Profile
YoMy MH 11¢ poOHUMO?

SIka mpoOieMa 3 KIIFoUuaMHu?



OHOBJIEHHS ENTITY

Mu KO>KEH pa3 CTBOPIOEMO HOBUM OO €KT 1 3aTUPAEMO
crapum

[Hakie Mu O oTpUMaii KOH(QJIIKT KIIFOYIB

[HKOIM HaM XOYEThCA IMPOCTO OHOBUTHU JAH1 1ICHYIOYO1
CYTHOCTI

Sk e 3poouTH?



OHOBJIEHHS ENTITY

MeH1 noTp10HO JIMIIIE TPOXH 3MIHUTH METO
saveProfile

Profile profile = getProfile(user);

if (profile == null)

profile = new Profile(userld, displayName, mainEmail,
teeShirtSize);

else
profile.update(displayName,teeShirtSize);

ta gonucatu merox update B Profile kimac



J1o 3MIH

conference.getProfile executed moments ago time to exscute: 2192 ms

Request

GET http://localhost:8080/_ah/api/conference/vl/profile

Authorization: Bearer ya29.8gBEptnsYxcGd_r-zhEdXJ6-LAl_UtmIBi_RhGBXSFVnRTxaG2r3CyCXVm7gbz0j11nVkSMVIGZrow
X-JavaScript-User-Agent: Google APIs Explorer

Response

200 0K

- Show headers -

"displayName": "Glybovets”,

"mainEmail”: "glibovet@gmail.com”,

"teeShirtSize": "L",

"userId": "10@064481097921766540",

"kind": "conference#resourcesItem”,

"etag": "\"gIgmveYe55IDf053jb0ObI1QBIqU/j84E9FAHpolz21aElVsnlYknLbs\""




J1o 3MIH

0 1 3MIHUB JIHIIE OHE IIOJIE
1 Io BinOymnocs?

conference.saveProfile executed moments ago tme to exscute: 537 ms

Request

POST http://localhost:808@/_ah/api/conference/vl/profile

Content-Type: application/json
Authorization: Bearer ya29.8gBEptnsYxcGd_r-zhEdXJ6-LA1_UtmIBi_RhGBXSFVnRTxaG2r3CyCXVm7gbz@j11nVkSMVIGZrow

X-JavaScript-User-Agent: Google APIs Explorer

"teeShirtSize": "XL"

}

Response

200 0K

- Show headers -

"displayName": "glibovet”,

"mainEmail”: "glibovet@gmail.com",

"teeShirtSize": "XL",

"userId"”: "100064481097921766540",

"kind": "conference#resourcesItem"”,

"etag": "\"gIgmveYe55IDf053jb0bI1QBIqU/RLNcUcBLMfvGQB8BU-jrChHWa2Ug\""




11icng 3mIH

conference.getProfile executed moments ago tme to execute: 256 ms

Request

GET http://localhost:8080/_ah/api/conference/vl/profile

Authorization: Bearer ya29.8gBEptnsYxcGd_r-zhEdXJ6-LA1_UtmIBi_RhG8XSFVnRTxaG2r3CyCXVm7gbz@j11lnVkSMVIGZrow
X-JavaScript-User-Agent: Google APIs Explorer

Response

200 0K

- Show headers -

"displayName": "Glybovets",

"mainEmail”: “glibovet@gmail.com",

"teeShirtSize": "L",

"userId": "100064481097921766549",

"kind": "conference#resourcesItem"”,

"etag": "\"gIgmveYe55IDf053jbObI1QBIqU/j84E9FAHpolz21aE1VsnIYknLbs\""

}




11icng 3mIH

conference.saveProfile executed moments ago time to exscuts: 1512 ms

Request

POST http://localhost:8080/_ah/api/conference/vl/profile
Content-Type: application/json
Authorization: Bearer ya29.8gBEptnsYxcGd_r-zhEdXJ6-LA1_UtmIBi_RhGBXSFVnRTxaG2r3CyCXVm7gbz@j11nVkSMVIGZrow
X-JavaScript-User-Agent: Google APIs Explorer
o |
"teeShirtSize": "XL"

}

Response

200 0K

- Show headers -

"displayName": "Glybovets",
"mainEmail”: "glibovet@gmail.com",
"teeShirtSize": "XL",

"userId": "100064481097921766540",

"kind": "conference#resourcesItem”,
"etag": "\"gIgmveYe55IDf053jb0ObI1lQBIqU/@31i8EoFodippIKmYaibs9mQ77M\""

}




CONFERENCE CENTRAL

Mu 3 Bamu 3poouau nBa Mmetoau 3 API

B npoekTi SIKkuii MH IMIIOPTYBaJIM HassBHUM 1TOBHHK Web

Ul

Takum urHOM 5K TiIbKU MM 3poouian API no po6orti 3
npodaiiyioM KOpUCTyBaya, BiH Mo4aB IpalroBaTyd B Beo
1HTEp(DENCI

JlaBaiiTe nonuBuMocs B controllers.js Ha save and
get profile



WEB Ul aAND BAackeEND API




WEB Ul aAND BAckeEND API

SIK110 BU 3p0o0OMIM BCE TIPO 10 MU
TOBOPHJIM 1 3aITyCTUJIN 3aCTOCYBaHHS,
TO BI/I Ma.HI/I 6 OTpI/IMaTI/I HOMI/IJ—IKy B Error 401 (OAuth2 Error)!!1 - Google Chrome

|| & https://accounts.google.com/o/oau

[le ToMy, 110 HaM MOTP1OHO
apropmu3yBatu Web Ul B Backend

API Google

401. That's an error

Error: invalid_client

The OAuth client was not found.

» Request Details

That's all we know.



WEB Ul AND BAckeEND API

1 B Hamomy BuIaaky oOWABI Il YaCTUHHU 3HAXOASTHCS B
OHOMY IIPOEKTI, ajie 1e He 000B s13K0BO!!!




WEB Ul aAND BAckeEND API

B Oynb-sxkoMy BUIIAIKY (OIMH IIPOEKT, OKPEMIi IIPOCKTH)
BM MA€TE aBTOPU3YBATH Ballle 3aCTOCYBaHHS IS
Bukopucrands API



WEB Ul aAND BAckeEND API

[Togusumocs Ha ConferenceApi
@Api(name = "conference",

—n

version = "v1",

scopes = { Constants. EMAIL SCOPE },

clientlds = {
Constants. WEB_CLIENT ID,
Constants.API EXPLORER CLIENT ID },

description = "API for the Conference Central
Backend application.")

public class ConferenceApi §



WEB Ul aAND BAckeEND API

[ToxuBuMocsa B Constants

public static final String WEB_CLIENT ID =
"replace this with your Web cliend ID'";

Mu MaeMo 3aMIHUTH 1110 CTpiuky Hamum 1D

Bu MokeTe 3HalTH WOTO B Ballll J€BEIOIIEPCHKIM
xoHcoal Ha App Engine



WEB Ul aAND BAckeEND API

Google Developers Console

< Projects OAuth
OAuth 2.0 allows users to share
glibovet-conferenc. B specific data with you (for example,

contact lists) while keeping their
usernames, passwords, and other
Permissions information private.

Overview
Billing & settings T RN

APIs & auth

APIs Create new Client ID
Credentials

Consent screen

Push Public API access
Monitoring Use of this key does not require any
Sodiee Code user action or consent,.does not. grant
access to any account information, and
Compute is not used for authorization.
Networking Learn more
Storage

Cloud Storage Create new Key

Cloud Datastore




WEB Ul aAND BAckeEND API

Create Client ID

APPLICATION TYPE

® \Web application
Accessed by web browsers over a network.

Service account

Calls Google APIs on behalf of your application instead of an end-user.
Learn more

Installed application
Runs on a desktop computer or handheld device (like Android or iPhone).

N

A, To create a Web Client ID or an Installed Application Client, you
need to set a product name in the consent screen.

Configure consent screen Cancel




WEB Ul aAND BAckeEND API

OAuth Client ID for web application

OAuth 2.0 allows users to share ) ) ) )

specific data with you (for example, CLIENT ID 508913531626-2bi19p760ej2h5fjc1g3c6himhkjbpcu.apps.googleusercontent.com
contact lists) while keeping their ==
usernames, passwords, and other EMAIL ADDRESS 508913531626-2bi19p760ej2h5fjc1g3c6himhkjbpcu@developer.gserviceaccount.com

information private.

CLIENT SECRET USa0Thii0a9hmOCfZ_AolqLY
Learn more

REDIRECT URIS https://www.example.com/oauth2callback

JAVASCRIPT ORIGINS https://www.example.com

Edit settings Reset secret Download JSON Delete




WEB Ul aAND BAckeEND API

Client ID for web application

CLIENT ID

EMAIL ADDRESS

CLIENT SECRET

REDIRECT URIS

508913531626-2bi19p760ej2h5fjc1g3c6himhkjbpcu.apps.googleusercontent.com

508913531626-2bi19p760ej2h5fjc1g3c6himhkjbpcu@developer.gserviceaccount.com

USa0Thii0aShm0CfZ_AolgLY

none

JAVASCRIPT ORIGINS http://localhost:8080

Edit settings

https://glibovet-conference-engine.appspot.com/

Reset secret Download JSON Delete




WEB Ul aAND BAckeEND API

Tenep B Hac € client 1D

BcraBuMmo 1oOro B HaIlll KOHCTAHTH

public static final String WEB_CLIENT ID =
"508913531626-2bi19p760ej2h5fjcl1g3c6himhkjbp
cu.apps.googleusercontent.com";



WEB Ul aAND BAckeEND API

Takoxx Ham TpeOa, 1110 O Hallle 3aCTOCYBAaHHS BIPHO
ABTOPU3YBAJIOCS
Jlns nporo B Hac € (aiin app.Js

B HboMY TpeOa 3naiitu CLIENT _ID

1 TAKO’K BCTABUTH HaIll KO



1 JIsAKyro 3a yBary




