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AdWlaaIauuoY relational database

ACID transactions

SOL muwAnnAuSYN 1Idoudanumuldsinsuduldkainkans
aunsan index [a
aunsnasvluiaadoyansavsuldnnuviunisAudu

Integration database



d0UQYNSSUUDY enterprise computing
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91N SOL d NoSQL

dovnisus:udanadoyadnuouuin (big data) 11a:S0VSURIE
VIUDIUDULIN

Scale out udoyadovgnns:ongoonlUoglukane«)isoldos
dovnisAdudiakeu [U8ada schema (schema-less)
AoVNISINUENSSOUUDVS:UU

Jo98dovog1ukav(s object database 1Ala dodsnsnidudd
10YaIKsSUNISUNIad NoSQL
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JdnUJQYNSSUaIKSU data center

Data Center
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Access > 2 Layer-2 switch
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Intg ation Database

Application Database




Impedance mismatch fuluiaaiuu relational

orders
ID: 1001 /—\\

customer: Ann

customers

0321293533 | 2 | $48 96

0321601912 1 $39

order lines
0131495054 1 $51 $51
payment details:
Card: Amex
cc Nummf: 12345 = —
expiry: 04/2001
credit cards
_»




NOuN (Uodvina) CAP
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Consistency (NNIKuayuUoLYDLIDANUUIGYIAU)
Availability (nn9F1SavidsunisaouauovMelus:g:10a1Kkuv)
Partition tolerance (s:uurinvudalUldnisnlkuauivdouo:
QNAQYNQ)










INUATW Venn oV CAP

CA Category CP Category
RDBMS BigTable

HBase
MongoDB
Redis

\ Consistency

A G

Availability ?:;-:rta'::e
AP Cateqo
Voldemort
Cassandra
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lUdDAQNSSOUUDA (Aggregate Data)

Customer
1 Kl 1
name Order
* 1
. 1
. * »
Order Payment Order Item
Billing
Address cardNumber price
xnid
e —— *
1
Address Product
street T
City
state !
post code shipping Address
e ————————

Customer
Id

1

Product

Id

Orderltem

Id

OrderPayment

Id

Orders
Name Id Customerld ShippingAddressId
Martin 99 1
BillingAddress
N ' '
ane Id CustomerId | AddressId
NoSOL Distilled ) ‘ '
Address
OrderId = Productld Price ‘ 14 | city
99 e/ 32.45 Chicago
Orderld CardNumber  BillingAddressld txnld
99 1000-1000 abe L1f879rft

Y1NS:UU RDBMS




lUdDAQNSSOUUDA (Aggregate Data)

<Key=CustomerlD>

<Value = Object>

Customer

BillingAddress

Orders

Order

ShippingAddress

OrderPayment

OrderItem

Product

{

// 1in customers

"customer": {

3

uidn

: 1,

"name'": "Martin",
"billingAddress": [{"city": "Chicago"}],
"orders": [

]

}

"id":99,
"orderItems": [

{
"productId":27,
"price': 32.45,
"productName": "NoSQL Distilled"
}
1,
"shippingAddress": [{"city":"Chicago"}]
"orderPayment": [

{
"ccinfo'":"1000-1000-1000-1000",
"txnId":"abelif879rft",
"billingAddress": {"city": "Chicago"}
}

1,

Aggregate 10U object NITAAVADIY key




lUdDAQNSSOUUDA (Aggregate Data)

kev <Key=CustomerID> // in Customers
- <Value = Object> { "id" :1'
Customer "name":"Martin",
"billingAddress": [{"city":"Chicago"}]
BillingAddress }
// in Orders
references OrderID's {
"id":99,
"customerld":1,
- <Key=0rderID> "orderItems": [
<Value = 0bject> { nproductldu:27’
o~ Order "price": 32.45, o
ShippingAddress ) productName": "NoSQL Distilled
1,
OrderPayment " hlpplngAdd ress': [{"City":"Chicago"}]
"orderPayment": [
OrderItem {
Product "ccinfo":"100@—1000—1000—1@06",
"txnId":"abelif879rft",
"billingAddress": {"city": "Chicago"}
— _ CustomerID ] '}
}

Aggregate Nidn1sAN reference




NAUOVNIS aggregate data

ausans:anedoyalundaiaasiavng
aaN1s:N1sn1 ACID transaction

ns:rnfus:du aggregate INNUU
N1SAWIQNANS:FdNU aggregate ADUTIVELEN

dovyanislus:aulusinsuiwalkld ACID d1u aggregate



NoSQL l1a: Aggregation

NoSQL AUWUIIULIDIN data aggregation
Key-Value
Document

-+ Column-Family

NoSQOL Alulduio1n data aggregation

-+ Graph



Jauvoyaluu Key-Value

KUV key 151ANAU value IWSVKUDIGYD

udoyaluaiuisans:iinislasasviu value [d (Value is opaque to
the database)

anuou:INAIAYY hash na:IfguIRgvldAu RDBMS Al 2 Aoduu
i1 CRUD nuuvggldiounnid query Adudourinldlua
NS:NNSIIUU atomic AU single key InnUu

i1 sharding IWo scale out [avne



A228VYDVIIUYDA Key-Value

él {“value” (car facts)}

4 )

make#Ford
model#Mustang
year#201 |

Uy

|




N1s(Bou Key-Value

f3laafuviudalud

JoyalsasudIksu web application

Joyan(Blla:AdUBoU

Joyaa:n$1¥ouovaIKSU e-commerce web
Tikuzaufuviudalud

UADUdUWUSSKIvUDaunag1vdola social network

dovnMs consistency d1KSUURUANSAD key KagauLINgITOD

AoVNISN query WU value QD¢



Yuyayalluu Document

KUV key 151ANAU value INOVKUDIGYD

Judoyans:iinislasasviu value [d (Value is visible to the
database)

aursani query laglgiannogiu value 1G

doulkey value yovyudoya document 9:08fusu XML K30 JSON lia:i
Asvasgvidu tree ns:riAsIIUU atomic AU single key INNUU

NS:NINTSIIUU atomic AU single document INTUU

i1 sharding IWo scale out [Av1e



A228VYDVIIUYDIA Document

. mongo DB

A RAVEN DB

Sy

CouchDB

A
"

s

“id” (VIN)

JTTDR...

|

A
r N

“document” (car facts)

A )

“make”: “Ford”,
“model”: “Mustang”,
“year”: 2011,

N P




N1S(EVIU Document

3laafuoudaldd
Joyanisuufinikamsainifiadu (event logging)
Web application Us:Inn blogging
Web Analytics KSo Real-Time Analytics
Swian document IIWN:UIVEIU INUKEDAQ metric AdovN1sIaNadIAS1KIAve
. Tuikun:aufuoudaldd
dovnsrii query NFuBaunaliignAulAsvasvyov document N aggregate UN

dovns consistency d1KSUURUANTSAT document Kang9aULIINEITDY



Yiuyolaliuu Column-Family

n1svanisdoyaritfus:aunodauu
Ida:nnob key wwlzdksSunisignavdoyalunoduu

1noRaglu column-family 1Ideanulus1TudaviTusuADAUUIN

G

AU

iJuikiJou two-level map 1ag key 11sn (row key) UNIgNKI column-
family 1d2 column key UN1371K1 column value 3ncokdv

As:rINNISIIUU atomic Tus:auIndINIUU



column family

e

profile

1234

row key

column key

column valve
. S
name "martin”
billingAddress data ..
payment dala .
ODR1001 data ..
ODR1002 data ..
ODR1003 dala ..
ODR1004 data ..




Q208 VYDVTIUYDA Column-Family

{“id” (VIN) } E {“column families”(car facts)}
@Cassandra
a N
T HYPERTABLE /{ { A
< | “car’:{“make”:“Ford”,
_____ _ JITOR.... | o “model”:“focus”...}
HBASE “service”:{...)

- / }

N /



N1s(vu Column-Family

- faladTuviudalUd
ﬁauamsﬁuﬁnmqmsnjﬁ'lﬁoﬁu (event logging)
Web application Us:Inn blogging

Web Analytics KSo Real-Time Analytics

- Tuikun=auluviudalud

. VU prototype Ndovidn1siUaguuunaduluoy

(OVNS consistency YU column-family



YIuyolalluu Graph

. TulawusuuoInnIsHn aggregation IKdou NoSQL Nvaiu
luuRnNadUIIAD

)dudoayanbuunaidnidindIuduwWus (relationship) RFUToU
UlAsvasivikiiou graph data structure U node U edges
JuanswugnuAonasnn graph traversal

- [d ACID IkiGou RDBMS; luns=onedoyaluanulkuadiog
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N1s/3VuU Graph

fslaafuviudalld
JoyannsiBoudoniuaw (social networking)
S:UUIU:UN (recommendation engine)

. Tuikunzauluvudalld

N1sawIan node fu graph Uoge)

AovMSs scale out IWOSOVSUTDUANAIEOIUTIUIULIN



lanuov Polyglot Persistence

- [BinAlulagmudoyanikuzaudiksuiida:viuna:Audovns

KoKU (encapsulate) Joyala:doaisdioyaniu web service



/)

e-comwmerce

plah_‘orm \

Search
requests

a

e

!

Shopping cart Completed
data Orders
y E

a.:‘_'_'_é_—_—

RVBMS

Update Indexed

- Pata
B .>
Update indexed data,

batch or realtime



e-commerce platform
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undasu

ishlanaafivavcolud
NoSQL Ari1 data aggregation
Key-Value
Document
Column-Family
NoSQL AIdursav relationship
Graph
IIUZ)m\DTuUOQJuTLJm\) polyglot resistance
130N database [KIKU1:AU application

N integration WU web service



