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Project Tablesize | Compression | # Cells | # Column | # Locality |
name (TB) ratio (billions) | Families | Groups

Crawl 800 1% 1000 16 §
Crawl 50 3% 200 ] 2
Google Analytics 20 2% 10 1 1
Google Analytics 200 14% 80 1 1
Google Base 2 3% 10 29 3
Gaogle Earth 0.5 64% § i 2
Google Earth 70 - 9 § K
Orkut 9 - 0.9 8 5
Personalized Search 4 47% 6 9 11

BigTable Spec. Table2 p11
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Google App Engine
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Google App Engine
webapp

import cgi

import wsgiref.handler

from google.appengine.api import users
from google.appengine.ext import webapp

class MainPage(webapp.RequestHandler):
def get(self):
self.response.out.write("""
<html>
<body>
<form action="/sign" method="post">
<div><textarea name="content" rows="3" cols="60">
</textarea> </div>
<div><input type="submit" value="Sign Guestbook"></div>
</form>

body
</htmi>""")
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Google App Engine
webapp

class Guestbook(webapp.RequestHandler):
def post(self):
self.response.out.write('<html><body>You wrote: <pre>")
self.response.out.write(cgi.escape(self.request.get('content')))
self.response.out.write('</pre></body></html|>")

def main():
application = webapp.WSGIApplication(
[('/', MainPage),
('/sign', Guestbook)],
debug=True)
wsgiref.handlers.CGIHandler().run(application)

if _name__ =="__main__":
main()

Google App Engine
T—HETI

O App Engineld. R4 —57 )Liidatastore (F—& R+
F) T.entities (L2 7171) EWSIT—R-ATTxHk
MR ET D,
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Google App Engine
Pythony5RIZ&BT—TILDEE

from google.appengine.ext import db

class Greeting(db.Model):
author = db.UserProperty()
content = db.StringProperty(multiline=True)
date = db.DateTimeProperty(auto_now_add=True)

class Guestbook(webapp.RequestHandler):
def post(self):
greeting = Greeting()

if users.get_current_user():
greeting.author = users.get_current_user()

greeting.content = self.request.get('content')
greeting.put()
self.redirect('/")

lclass MainPage (webapp.RequestHandler) :
def get (self):
self.response.out.write (‘<html><body>")

greetings = db.GglQuery (
"SELECT * FROM Greeting ORDER BY date DESC LIMIT 10")

for greeting in greetings:
if greeting.author:
self.response.out.write ('<b>%s</b> wrote:' %
greeting.author.nickname ())
else:
self.response.out.write ('An wrote: ')
self.response.out.write ('<b blockquote>' %
cgi.escape (greeting.content) )

# Write the submission form and the footer of the page
self.response.out.write
<form act "/sign

<div><
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Google App Engine
GQL

Google App Engine
GQL

if users.get_current_user():
user_pets = db.GqlQuery("SELECT *
FROM Pet WHERE pet.owner = :1",
users.get_current_user())
for pet in user_pets:
pet.spayed_or_neutered = True

db.put(user_pets)

# Parameters can be bound with positional arguments.
query = db.GqlQuery("SELECT * FROM Story WHERE
title = :1 "

"AND ANCESTOR IS :2 "
"ORDER BY date DESC",
'Foo', key)

# Or, parameters can be bound with keyword arguments.
query = db.GqlQuery("SELECT * FROM Story WHERE
title = :title "

"AND ANCESTOR IS :parent "
"ORDER BY date DESC",
title='Foo', parent=key)

Google App Engine
Memcache API

Google App Engine
Memcache API

Google App EngineTl&, N\A/\T4—%
VRATRT—5T )VEwWeb7 ) r—av i,
N—=VRTURERN—DDF vy aé LT,
HBNE TORDYELT, AT —
FrulaZMATES,

def get_data():

data = memcache.get("key")

if data is not None:
return data

else:
data = self.query_for_data()
memcache.add("key", data, 60)
return data

Amazon SimpleDB

O 7—4%E7)L

O JO4J 3329 X494 )LERESTOFIA
O Scalability

O Amazon Dynamo

SimpleDB
T—3ETIL
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SimpleDB
T—RETI

O CREATE a new domain to house your
unique set of structured data.

O GET, PUT or DELETE items in your
domain, along with the attribute-
value pairs that you associate with
each item.

O QUERY your data set using simple set
of operators

SimpleDB
T—2ETIL

A B c D E F G
1 Attribute 1_Attribute 2 Attribute 3 ... Attribute <n>
2 lltem1  |value Lvalue value value value
3 |ltem2  value value value value value
4 Item3  value value value value value
oll... value value value value value
6 Item <n> value value value value value
7
8
9
10
1
19
W 4 » M| Query Domain 1, Query Domain2 ..., Query Domain <n> | i

SimpleDB
T—3ETI

1)) Category Subcat. Name Color Size Make Model
Item_01 Clothes Sweater  Cathair Siamese Small,
Sweater Medium,
Large
Item_02 Clothes Pants Designer  Paisley 30x32,
Jeans Acid Wash 32x32, 32x34
Item_03 Clothes Pants Sweatpants Blue, Large
Yellow,
Pink
Item_04 Car Parts Engine Turbos Audi S4
Item_05 Car Parts Emissions 02 Sensor Audi S4
Item_06 Motorcycle Bodywork Fender Blue Yamaha R1
Parts Eliminator

Item_07 Motorcycle Clothing Leather Black Small,
Parts, Pants Medium,
Clothing Large

SimpleDB
TOT ST REM)L

[RESTA—2D S E5YK—H |
O PHP

O C#

O Java

O Perl

O VB.NET

SimpleDB
REST PutAttributes Request

https://sdb.amazonaws.com/?Action=PutAttributes
&DomainName=MyDomain

&ItemName=Item123

&Attribute.1.Name=Color

&Attribute.1.Value=Blue

&Attribute.2.Name=Size

&Attribute.2.Value=Med

&Attribute.3.Name=Price
&Attribute.3.Value=0014.99

&Version=2007-11-07
&Timestamp=2007-06-25T15%3A01%3A28-07%3A00
&SignatureVersion=2
&SignatureMethod=HmacSHA256

| &AWSAccessKeyld=<Your AWS Access Key ID>

SimpleDB
REST Responce

<PutAttributesResponse
xmlns="http://sdb.amazonaws.com/doc/2007-11-07">
<ResponseMetadata>
<StatusCode>Success</StatusCode>
<RequestId>
f6820318-9658-4a9d-89f8-b067c90904fc
</Requestld>
<BoxUsage>0.0000219907</BoxUsage>
</ResponseMetadata>
</PutAttributesResponse>

10
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SimpleDB
Item®Attributes® B 15

GetAttributes request = new GetAttributes();
String domainName = "MyStore";

String itemName = "Item_03";
request.setDomainName(domainName);
request.setltemName(itemName);

GetAttributesResponse response =
service.getAttributes(request);

if (response.isSetGetAttributesResult()) {
GetAttributesResult getAttributesResult =
response.getGetAttributesResult();
java.util.List<Attribute> attributesList =
getAttributesResult.getAttribute();

String itemNameOne = "ltem_01";
java.util List<ReplaceableAttribute> attributeListOne =

new ArrayList<ReplaceableAttribute>(7);
attributeListOne.add(

new ReplaceableAttribute("Category”, "Clothes", false));
attributeListOne.add(

new ReplaceableAttribute("Subcategory”, "Sweater", false));
attributeListOne.add(

new ReplaceableAttribute("Name", "Cathair Sweater", false));
attributeListOne.add(

new ReplaceableAttribute("Color", "Siamese", false));
[attributeCistOne.add(

new ReplaceableAttribute("Size", "Small", false)); —
attributeListOne.add( Muliti Value®
new ReplaceableAttribute("Size", "Medium", false)); RE

attributeListOne.add(
new ReplaceableAttribute("Size", "Large", false));

PutAttributes putAttributesActionOne =
new PutAttributes(domainName, itemNameOne, attributeListOne);
invokePutAttributes(service, putAttributesActionOne);

SimpleDB
Domainm™ 5N Item DS

Query request = new Query();

String queryExpression = "['Category' = 'Clothes']";

request.withDomainName("MyStore").
withQueryExpression(queryExpression);

QueryResponse response = service.query(request);

if (response.isSetQueryResult()) {
QueryResult queryResult = response.getQueryResult();
java.util.List<String> itemNamesList =

queryResult.getIltemName();

SimpleDB
Query Expression

O [‘city’ = ‘Seattle’ or ‘city’ = ‘Portland]

O [‘weight’ >='065"]

O [‘year’ < ‘2000’ and ‘year’ > '1995’]

O [*first name’ = ‘John’] intersection
[‘lastname’ = ‘Smith’]

O [‘tag’ starts-with ‘Amazon’] union
['description’ = ‘SimpleDB’]

O not [‘country’ = ‘USA’ or

¥ ‘country’ = ‘UK’]
SimpleDB SimpleDB
SELECT SELECT

select output_list

from domain_name
[where select_expression]
[sort_instructions]

[limit limit]

select ‘Invisible® " Pink™ " Unicorn’ " Sightings’

from *My Domain’

where location = '0"Brien, TX' and
“timestamp-1" > “ order by 'timestamp-1"

AmazonSimpleDBConfig config = new AmazonSimpleDBConfig();
config.setSignatureVersion("0");
AmazonSimpleDB service =
new AmazonSimpleDBClient(accessKeyld,
secretAccessKey, config);
SelectRequest request = new SelectRequest();

//request.setSelectExpression("select * from MyStore");
request.setSelectExpression(

"select * from MyStore where Size = 'Large' ");
invokeSelect(service, request);

11
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SimpleDB
SELECT

AmazonSimpleDBConfig config = new AmazonSimpleDBConfig();
config.setSignatureVersion("0");
AmazonSimpleDB service =
new AmazonSimpleDBClient(accessKeyld,
secretAccessKey, config);
SelectRequest request = new SelectRequest();

//request.setSelectExpression("select * from MyStore");
request.setSelectExpression(

"select * from MyStore where Size = 'Large');
invokeSelect(service, request);

SimpleDB
Scalability

SimpleDB
T3tk E

O FIZIE ROELSICLT, T—HEIbE4DDELD
DomainlZf &4 5 ENTED,

O MD5M&5%/ i a@HEE-T, itemD/\vwiafEz
HET B,
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B R#D2bitht 00725725, ZDitemZEDomain0IZE<
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B RED2bithA 0212515, ZDitemZEDomain2(ZE<
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Amazon Dynamo

Dynamo: Amazon’s Highly
Available Key-value Store
SOSP'07, October 14-17, 2007

http://s3.amazonaws.com/AllThingsDistributed/sosp/
amazon-dynamo-sosp2007.pdf

Amazon Dynamo
Abstract
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Amazon Dynamo
Abstract
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Amazon Dynamo

ERWGER

O T—3%WDOTHESAATRETH D&,
B I5—VOHifTFEHEERAADAVIT, EEAH
#EBRINBIEEHEN
OBE—FEERA,
m /—RIX EETESIL,
O RS A RTZEMA., Ei7Relational
Schema%HHR—kLAELY,
O BEZHFSLGNT TIAD RS,
L] %E&E'Jﬂvﬁm; 99.9%MHEHEENRTT

Amazon Dynamo
Zero-hop DHT

O #F 4L, Chord®PastryD &57%DHTY X7
LTRYANSGN TS, BEMETHF I,
BHRO/—FEL—T10TTHENST-TY
AERBEMN T,

O Multi-hopDIL—T 12 J &, G ERFBDZE
BEFERSE HERLLTC. SVVEETEES:
BRI,

O DynamolZ. zero-hop DHT&#D1+5C
EMTED, TNEND/—FIE, thd/—F
ADI—TAVTEBREBAZA TS,

Amazon Dynamo
Consistent Hashing

() . X

,< /—KB,C,DAY, K%
L . B (A,B]D
@ @ ST 5.

Q - \g/

Amazon Dynamo
Data Versioning

il TNENDT—RIE,
I"a'"""‘”’“‘ [Node,Counter]®
D1 (Sx:1) R7DESGIZE, /18A—Day
l . ELTHEATNAS,
EEFAHDFIZ, /A—D3
D21t=x2]) VIEFEABRLON, EEAH
... / \?W’,Z,’Z,’iy & MR B, Counterld
AVI) A REND,
D3 ([Sx.2)[Sy.1]) D4 ([Sx,2),[Sz,1)) ﬁuj_:—@—c*\ /(—:)3‘/0)
N\, oy BHHLOH, —EIZIE
- FHELSS,

D5 ([Sx,3],[Sy,1][Sz.1])

Amazon Dynamo
Sloppy Quorum

O SRTLMN GEAHHULLBDILIZERDH S/ —F
DHEER, EEHULNRILIZERDD/—FDH
EW.LTUDDEHENELELS,

O DynamoTIL, A EZCLIBEEZDELTD
fzOIZ. REWE NKY/INSUMBEIZERELTLVS,

O B RAEZOEH/—FIRLORIDON
{EAY. quorum®d A2 /\[Z72 5D AN, Dynamo
TlE. RFDONETIFELARBIR DA I L
TUWELNBOANZX LT, SEHEEEITS,

Amazon Dynamo
Storage/—KMEHE

O Dynamo®storage/—KIx. XD =DM
UIR—RUMDBEY . TR TIavaTEESN
TL%,

O Local Persistent Engine

B Berkeley Database (BDB) Transactional
Data Store2, BDB Java Edition, MySQL%

O Membership and Failure Detection
O Request Coordination
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Microsoft Azure SDS

o 7—32ETFIL

O Scale-out&Availability

O Scalability~®P2P/DHT® F|
O a5 3305 E7/)L RESTH
O JOJ33 5 ETIL CHIR

Azure SDS

T—3ETIL

Windows Azure
Data Storage (Blob, Table, Queue)

Container = Blobs
‘ http'//<accountre windows.net/<container>

Account Table . Entities

http: //<account ore. wmdows net/<table>

Queue l Messages
http:, //<accountore.windows.net/<queue>

Azure SDS
T—3ETIL

oT5—71

B XrL—UDAccounthBNIE EHDT—IILEE

mTES
m FT—JIILAlE,

O F—2EFF—TIIZEZLND
OF—JILEIVT4T4(1T) DES

O ToT4741&7

AccountTEIEDIF5h %

ANTA(NZL)DEE

IVTFATADTANTADEE, T TF4T4Z &I
EoTLWTEEDHRLY —

Azure SDS
F—BET)L [SDSDIUTATADHEH |
Metadata ID EntityId VWGOLF-01 -
Kind EntityKind %ﬁ:‘g;‘:
Eigof-
Instance
Types

Metadata Entityld MINICOOPER-264

EntityKind

"0/XT 4 D3N

Azure SDS

Relational DBOT—7JIILEDELY

Relational Tables

Conf
Title
1 PDC

2 Tech
Ready

TId m Track Title
1 Cloud
Compute
12 SQL Server
2008
c1a Session
Subject
e 1 LiveMeeting
1|2 1 sQLServer
FILESTREAM

Windows Azure Table

Partitioning
Key Row Key

Conf Track Session Conf Track  Session
W d Title  Subject ~Subject

1 Null Nl PDC  Null Null
1 1 Null Null  Cloud Null
Rowgro Compute
1 1 1 Null  Null Live
Meeting

2 Null - Nul Tech  Null Null
Ready
2 1 Null Nul - sQL Nul
Rowgrouj Server
2008
2 2 1 Null  Null SQL Server
FILESTREA

L1 1
Primary Key
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Azure SDS
I TAT4ETOINT«

O TNENDEntityl&. 255BFTO IO/ \T1%
#D

O £TOIVTATAIZEDTRADTR/INT o
B Partition Key

Azure SDS
I TA4T14ETOINTo
O 20O TO/NRTAIZDNTIE, RESERF—T
(7L
O F—7ILDOAX—TIERIE. FELEND

® Row Key O ZhFh0ToNsTa1E, <BET, BEFOE>
O f2TOIUTATAE VAT LNEET S DRF7ELTEZLOND
version&T0/\TAELTHD O ALT—ILADZDODILTAT 41, Eot=T
ONTAZHEDIIENTES
Azure SDS
HiR—rShTWa70/,87/0H! Azure SDS

O Partition Key & Row Key
B String (64KB¥ET)
O Fo/sF1DH
B String (64KBZ%T)
Binary (64KB%T)
Bool
DateTime
GUID
Int
Int64
Double

Partition Key

Azure SDS
Partition Key &Partitions

O £TOT—7ILIE, Partition KeyZ#>
B T—IJILDE—HFL
B 7T—7J)L%Partition|ZHEITADIZFI BN D
O 5—7 /LPartition
B $»57—JILAT, ELPartitionKeyDfEZiF> 2
TOIVTATA
O Partition Keyld, 7O SLMSIEERTEE
B 7Y —aun, PartitionDfiEEavO—)L
LT AT —SETA&HIIEEREET D

SDS Azure: Partition M5

Partition Key | Row Key Property 3  |..... Property N
Document Version Modification Description
Name Time

v2.0.1  |9/28/2007 . Alice’s working
ADoc version

FAQ Doc V1.0.1 7/6/2007 Alice’s working
version Partition

Partition : %47 —7JLNT. RIL PartitionKey®
EEHFOILETOIVTA4T1
?Cg%’f—*‘/a‘/li, PartitionHEZFa>~A—)L
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SDS Azure SDS Azure: INT+—IRERT—FE T4
Partition® B #4 F:::‘::nf“ Rower |eropertys ‘ ----- e
Name Time

O NTH—RVREIV T4 T4 DB
B FCPartition D T T 4T 1&, —#EIZHEIHE Examples
hsd }Doc

O $EMLGRREF vy 1D B/
D G

9/28/2007 Alice’s working

version

OFT—TILDRT—3EY T«
 Partition®F| A/ 2—2FE=4L.

Alice’s working
version Partition

B BHMICPartitionDA—K/N\SVRAEITS [\ er
O FhEndPartitionld, BB RN —/—RIZ# O FAQ DOChH£ThVersionZERGd 5D EEMIZH
MENBILNTES E3, HEhD, —DDPartition| 27 7R T HIE LS
O T—NDLST49IDBEIZRESILSIZRT—)L — - = it
TED T N

B1BY—NBLEENTES

Azure SDS Region 1D Ranges Azure SDS
Key Mapping R Rodes ™™ Partition Key% &5:& 53h
into
Keys e B O BETLOMDIBLDEPartition Key&
Bucketized 16 0- 1000 s 2 \
into Regions KGED) L;C{Ej
fault Region . .
/e s mm-zK B Partition Key A% Query®—&THn(E
"Cust1? Default Region O —DOPartition D ITU T+ T EBBTEDIZ. &
"Cust2t . BIZTIERTED
1CUst33—7_ 1 Region 7 | £L. Partition KQeYﬁfQue-ITY'C“fEEé‘#’LUL\&
"ToyRegio "Toy10 236 O ZOBIZE, FRTOPartitionMAF v Shizlf
o e IEOFERLY
"ToyRegio "Toy10
n" 2" ToyRegion
"BoxRegi  "Box10 XXX =
on" 1" BoxRegion Maxint
Azure SDS
Azure SDS AVTFADTHIER

AVTFXADYIIRE

Scale-out&Availability

aVFF L7 ey T DRE
ﬂr; IRE—
ISRE—
AVTFXEHD IFR—T¥
INYHIURH—N
~EEE
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Azure SDS

AVTFADTIER

REST/S0R

fi

REST/SOAP

Master Cluster

Service Management A

Provisionin Deployme
o at

SDS Azure
Availability Primary&Secondary

Master Node (Primary Master)

sQL

Server

SQL Server

Global
Partitio
nMap

Fabric

pu—" =

Azure SDS
Scalability~®P2P/DHT® FI

O £TH/—KRlEa=—441ID%

O 797471 /—RIE, IEFZEH

O KREMOIDERERDIDER

O 5LT, 7OT19%/—Ffb

OO &AD—DD/—F

Azure SDS
YT tEE

BEAohd, (BREMICIE,
128-bit A 160-bitdHIET
H%)

DRAM)IT, LomYiE

Uftrsh, BH 15T, 20
mEHET 5,

2/—FIF. MBEIZUVIT B

BT OREED KIS,

MoI—hRSYTEND,

Azure SDS
)27 ¥81& . DHT

/—F 64D N—F1 T F—T )L
Successor = 76
Predecessor = 50
Neighborhood = (83, 76, 50,
46)
Routing nodes = (200, 2, 30, 46,
50, 64, 64, 64, 64, 64,
83, 98, 135, 200)

=TT & v
T—JIL(DHT) 2 1E B E L
5%

Azure SDS
Failure Detection

Tiw
46

83

76 50

64
Time=t, Node failed
.\ \ v
pe zN.e’///az/)./)
64 .\
61 New Node arrived

Ring reconfigured

;\),/:/z/

Failures 61
Detected
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Routing Overlay - Partitioning

wigitEni
P2PHykI—2

Service _—————— Service
Instance Instance

e YLy bRES—
—y e | BETHREORLE
= . 5000 e | -1zl AL N —y

<5435_ }5017 THE
B = Service

Service
ERELREHETE

Instance _ _ Instance
LRZER

o

Logical Partitionsl

Routing Overlay - Messaging

WCF k52 RB—k
FroRILEES
WCF TCP Fv># )L

sevice | 7L R, partition
o mmstance | {py a2

Service
Instance

=TT DRYTH

I
Send to id 4601 1. O(Log(n))

o

Logical Partitionsl

Routing Overlay - Availability

BHEE=A—5E
5...:’.‘.’5. n g 5 BT
/ = 905~ \ o
< \ > RHIRR B
Tl sedo 3
E - | ssog{ Partitions(, %=
S FLRA8ETHS
\ =2 =2,
! Send to id 4601 _
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Logical Partition#

Data Overlay

Service Service 7_-_9.1—/ \_ll_[;~

Instance Instance =T AT A N—
| Dpata Data

overlay L—DOLIZESND

|
/ P ss 905w, \
X 7\‘ CTD IoTATAIE,

service [/ N Inst i
Instance 1 5000 pats Partition|Z#&fish
Data \ /| overlay )
oOverlay P X
\\6435 5501
C foeeeemn Service
Instance Instance
Data S— Data
overlay overlay
Node 5000
Partition Id Name  Contents
\ 4601 WF #12  <Message Q
for #12>
2953 WF #67  <Message Q
for #67>

Data Overlay - Partitioning

H—ERIE. TT4
TaMbPartition~
- /,/ i _\ OIVELTEHEST
/ \ / e | LB
Instance

Instence 500¢

G/ H | | Data Overlay M

4B -
//ﬂ \<s435___ (so / FElE. J—F L eo—
e

Aifrbnsd
“Service [ K,

Request

2128

KL |

Data Overlay - Availability

e S5 AAEESO D0
¢p | EF IZ/—RIZE#HDOLT
ABEF CD,GH JHEEC

TS5 hNENTD,
| BEMICEAVE YA
DIz—ILE—1\HT
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L ePIICa | oy pype o g B A (.
Si =3
P { Y Ko | SRR LTHAUED
i TNS
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Azure SDS
70455304 T/l RESTHR

Windows Azure MData Storage
(Blob, Table, Queue)

Container | Blobs
http://<accounore,windows,net/<container>

Account B Table . Entities
||

http://<accountore,windows,net/<table>

Queue .

N Messages
http://<accountore4windows4net/<queue>

Azure SDS
REST MAA2AIL

URL

O http://<Account>.table.core.windows.net/
<Container-ID>

O http://<Account>.table.core.windows.net/
<Container-ID>/<Entity-ID>

Azure SDS
Authority(Account) D& &

URL

O https://table.core.windows.net/
HTTP Verb : POST

Payload :

<s:Authority

POST SR xmins:s="'http://schemas.microsoft.com
= ——— /sitka/2008/03/'>

GET sl el <s:Id>coho</s:Id>

POST e </s:Authority>

" DELETE HIBR B

Azure SDS Azure SDS

Authority(Account) T—42 0O E#E Container(Table) D& &

URL URL

O https://coho.table.core.windows.net/
HTTP Verb : GET

Payload :

<s:Authority
xmlns:s="http://schemas.microsoft.com/sitka/2008/03/
" xmlIns:xsi="http://www.w3.0rg/2001/XMLSchema-
instance"
xmlns:x="http://www.w3.0rg/2001/XMLSchema">
<s:Id>coho</s:Id>
<s:Version>3593083</s:Version>

</s:Authority>

O https://coho.table.core.windows.net/
HTTP Verb : POST
Payload :

<s:Container
xmlins:s="http://schemas.microsoft.com
/sitka/2008/03/'>
<s:Id>Wines</s:Id>

</s:Container>
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Azure SDS
Entity ® & B (<)

URL
O https://coho.table.core.windows.net/
Wines/
HTTP Verb : POST
Data Type : string, Base64Binary, Boolean,
Decimal, DateTime

ID Entity D—E72#A31F
Version AT LDERT BVersionFE
BEUFEES. ABICES
- Kind ZFRENDENtityITEBENEE —
HETD

Azure SDS
Entityd &£/

Payload :

<RedWine
xmlns:s="http://schemas.microsoft.com/sitka/2008/03/"
xmlns:xsi="'http://www.w3.0rg/2001/XMLSchema-instance'
xmins:x="http://www.w3.0rg/2001/XMLSchema' >
<s:Id>CohoSauvignon05</s:1d>
<vineyard xsi:type="x:string'>Coho Vineyard</vineyard>
<vintage xsi:type="x:string'>2005</vintage>
<grape xsi:type="'x:string'>Cabernet Sauvignon</grape>
<region xsi:type='x:string'>New Zealand</region>
<description xsi:type="x:string'>Full-bodied and
fruity </description>
<thumbnail xsi:type="x:base64Binary'>/9j/4AAQSkZ]...
</thumbnail>

<price xsi:type="'x:decimal'>16.95</price>

</RedWine> /

Azure SDS
Entity 7 —42 D B 1% (§<)

URL

O https://coho.table.core.windows.net/
wines/CohoSauvignon05

HTTP Verb : GET

Azure SDS
Entity T —2DEF

Payload :

<RedWine
xmins:s="'http://schemas.microsoft.com/sitka/2008/03/"
xmins:xsi='http://www.w3.0rg/2001/XMLSchema-instance'
xmlns:x="http://www.w3.0rg/2001/XMLSchema’' >
<s:Id>CohoSauvignon05</s:1d>
<s:Version>210441</s:Version>
<vineyard xsi:type="x:string'>Coho Vineyard</vineyard>
<vintage xsi:type="'x:string'>2005</vintage>
<grape xsi:type= ring'>Cabernet Sauvignon</grape>
<region xsi:type="'x:string'>New Zealand</region>
<description xsi:type="x:string'>Full-bodied and
fruity </description>
<thumbnail xsi:type="x:base64Binary'>/9j/4AAQSKZ]...
</thumbnail>
<price xsi:type="'x:decimal'>16.95</price>

</RedWine>

EntitySetZ 1G9 %
Container(Table)~®MQuery

https://coho.table.core.windows.net/
wines/?="from e in entities ...'

HTTP Verb : GET

<s:EntitySet
xmins:s="http://schemas.microsoft.com/sitka/2008/03/"
xmins:xsi="http://www.w3.0rg/2001/XMLSchema-instance"
xmins:x="http://www.w3.0rg/2001/XMLSchema">
<RedWine>

</IiledWine>
<RedWine>

</Ii'edWine>
</s:EntitySet>

Azure SDS
Entity T —2DE#H

O GET Request #
https://coho.table.core.windows.net/
wines/cohosauvignon05IZ3%%,

O R>TE=XML payload®price element®
ExEET 5,

O ZHELf=XML payload#PUTT,
https://coho.table.core.windows.net/
wines/cohosauvignon05[Zi%3,

[0 Response®Statusa—KFZ /T, TEME
LT N EFIvIid 5,
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Azure SDS

T3 DHIBR

OEntity cohosauvignon05Mix
Delete Request #
https://coho.table.core.windows.net/

wines/ 125,

O Container(Table) wine®;#%

Delete Request%
https://coho.table.core.windows.net
I2#%3

Azure SDS
A REST Interface For Data

CHARKDETIL
. ;’gz»ﬁ—«&%wﬂﬁ%lt. YY—REVIYELTRE

e JY—R(E, FRT, URIZELTT VRSN D
o F—HRERICE o TERBAURIRF—L

o JY—RELTDT—4H, HTTPOVerbhiZzhz
BET 5.
* AtomPub® 74— vk

e AtomPub, JSON

Azure SDS
REST: URLT®OENtityEnE7E

Entity-set /Students

Member access /Students(1)/Name

Deep access /Students(1)/ClassRegistrations(2)
/Grade

Azure SDS
REST: URLTORXNDEKIR

Filtering /Classes?$filter=substringof(Na
me, ‘Math’)

Inline /Students?$expand=ClassRegis
expansion trations

Azure SDS
TOYSIVTETIL CHiR

Example Table Definition

Table Entities are represented as Class Objects

[DataServiceKey("PartitionKey", "RowKey")]
public class Customer

// Partition key - Customer Last name
public string PartitionKey { get; set; }

// Row Key - Customer First name
public string RowKey { get; set; }

// User defined properties here
public DateTime CustomerSince { get; set; }

public double Rating { get; set; }
public string Occupation { get; set; }
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Create Customers Table Create And Insert Entity

Every Account has a master table called “Tables” Create a new Customer and Insert into Table

: " " Customer cust = new Customer(
[DataServiceKey("TableName")]

public class TableStorageTable “é:za;/”, jj 22;‘;;2;02 éjis; :\]2:‘2 e
{ q q DateTime.UtcNow, // Customer Since

public string TableName { get; set; } 2.0, // Rating
¥ “Engineer” // Occupation);

// serviceUri is “http://<Account>.table.core.windows.net/”

DataServiceContext context = new DataServiceContext(serviceUri); // Service Uri is “http://<Account>.table.core.windows.net/

DataServiceContext context = new DataServiceContext(serviceUri);

J 0
TableStorageTable table = new TableStorageTable("Customers"); T
context.AddObject("Tables", table); context.AddObject(“Customers”, cust);
DataServiceResponse response = context.SaveChanges(); DataServiceResponse response = context.SaveChanges();

Query L %2vy9 X LINQ Query A Table

. - [ ]
from e in entities LINQ
iFi DataServiceContext context = new
[Wdher?) Ccl):ndltlonél ] DataServiceContext(“http://myaccount.table.core.windows.net”);
order by |property
SeIeCt e var customers = from o in
context.CreateQuery<Customer>(“Customers”)
where o.PartitionKey == “Lee”
from |e in entities where e.Kind == "RedWine" select o;
select e
from e in _entities where e.Kind == "RedWine" && foreach (Customer customer in customers) { }
e["region"] == "New Zealand" select e e REST
from e in entities where e.Kind == "RedWine" &&
(e["region"] == "New Zealand" || e["region"] GET http://myaccount.table.core.windows.n t/Customer‘s?<}j
== "South Africa") select e $filter= Partitionkey eq ‘Lee’ Cj

Update And Delete Entity FEH

Customer cust = ( O ﬁﬁi?_g&_xl\@%“:
from c in context.CreateQuery<Customer> (“Customers”) — S =1
where c.PartitionKey == “Lee” // Partition Key = Last Name u T—’;'l’\—ZO)Web-Scale’\(Dj(»Egﬂ:o
&% c.RowKey == “Geddy” // Row Key = First Name ] ?—9&—1A®5C8|E'0Ut®$5£a)§k
select c) °©
.FirstOrDefault(); O ﬁﬁ&}%')—#—kﬂ‘)*};d);’ﬁﬁﬁ
T B OKHRBEICHS . WEBOEFIEADIG,
cust.Occupation = “Musician”;
context.UpdateObject(cust); | ?_91%;#'*5%1?@3':%’;%{57’3{\ 77’()[/75\6)‘
DataServiceResponse response = context.SaveChanges(); ;EU_'—%*)LJOOE%)
O YL—aFiLhi, Key/Value®iA
context.DeleteObject(cust); N “ . — o
DataServiceResponse response = context.SaveChanges(); D ’(J’}'—*‘VF’&‘JQLT:T—’)"’\_XG)*'JFE
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