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Amazon DynamoDB ךּ
Å Amazon.com פּ ṇ RDBMS

︡ ךּ
Å RDBMS ṇ נּ אל Dynamo צּ

Å

Å HW ︣
צּ ︣ ṇ

Å



Amazon DynamoDB

Å ṇ NoSQL ṇ ṇ ṇ

Å ṇ ḭ ṇ

Å ²3x ṇ

Å API

Å ṇ צּ ךּ

Å ︡



DynamoDB

Å צּ ךּ

Å ṇ

Å ṇ צּ ךּ



ểḲ צּ ךּ

ÅSPOF ︡ ךּ

Å ṇ 3 AZ אל צּ ךּ

Å ṇ ︢ ṇ
אל



ỄḲ ṇ

Å ṇ פֿ Read Write ︡ḭ
וֹ ṇ ṕṬ

︣ Ṗֿכ צּ קּ

Å נּ לּ ︣
ï Read : 1,000

ï Write : 100

Å קּ ṇ ṇ צּ צּ קּ
ï Read : 500

ï Write : 1,000

Åֿכ DB
ï ︡ḭ ṇ ︡ Ệ פּ︡ קּ ךּ



ễḲ ṇ צּ ךּ

Å וֹ ṇ

Å ṇ ︢ ṇ



DynamoDB

ÅWrite
Å שּ Ễ AZ קּ צּ Ack

ÅRead
Å

Å טּ

Å קּ צּ אל ךּ טּצּ

ÅConsistent Read וֹ
ÅGetItem ḭQueryḭScan טּ

צּ

ÅRead וֹ Writeּ︣צ אל

ÅCapacity Unit Ễ ︣



DynamoDB
Å ṇ

ïRead/Write ︡ ṇ
טּ קּצּ

ï ︣ טּ ṇ
טּ

Å ṇ

ï ︡ ṇ

ï GBּט צּ אל

ï 25GB

ïGBּט $0.285(2015/08/05 @ ṇ )

http ://aws.amazon.com/jp/dynamodb/pricing /

http://aws.amazon.com/jp/dynamodb/pricing/


DynamoDB
Å ṇ

ï ReadḱWrite 25

ï קּ

Å$0.00742 :10 ּק טּ /1 

ï

Å$0.00742 : 50 ּט /1 

Å
ṡ Ṣ ךּ כֿ

ï קּ

Å1 Ḳ 1KB ṇ 1 1 קּ

ï

Å1 Ḳ 4KB ṇ 1 1

ṕ ךּ ךּ טּ ḭ1 2 Ṗ



DynamoDB צּ ךּ ṇ ṇ

ÅKVS ︡
ï ṇ ṇ ︣ ṇ ṇ

Å ṇ ṇ ṇ DB ︡
ï ṇ ṇIDֿפ ︣ ṇ ṇ

Å ︡
ï פּ קּ ṇ ṇ ︡

Å
ï

ï ṇ

ï ṇ



DynamoDB ךּ

1. ṇ Key Index

2. Read/Write ṇ

3. DynamoDB Streams



DynamoDB

API

SDK

ṇ HTTP ṇ API אל ךּ

Database
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Å CreateTable

Å UpdateTable

Å DeleteTable

Å DescribeTable

Å ListTables

Å GetItem

Å PutItem

Å UpdateItem

Å DeleteItem

Å Query

Å Scan

Å BatchGetItem

Å BatchWriteItem

Å Liststreams

Å DescribeStream

Å GetShardIterator

Å GetRecords

Table API

Stream API

DynamoDB

אל ךּ API



ṇ ךּ

Å GetItem
Å Hash key ︡ ︡ḭ

Å PutItem
Å 1 קּ

Å Update
Å 1

Å Delete
Å 1

Å Query
Å Hash key Range key

︣

Å BatchGet
Å ṇ ︡

︣

Å Scan
Å ṇ ︣

שּ ṇ ףּ

βQuery Scan

1 MB 



AWS SDKs and CLI

Å וֹ SDK CLI

Java Python PHP .NET Ruby nodeJS

iOS Android
Javascript

in the Browser AWS CLI



SDK

ÅPerl
ï Net::Amazon:: DynamoDB

ÅErlang
ï wagerlabs /ddb

Å https:// github.com/wagerlabs/ddb

ÅGo
ï goamz

Å https:// github.com/crowdmob/goamz

http://aws.amazon.com/jp/dynamodb/developer-resources/

https://github.com/wagerlabs/ddb
https://github.com/crowdmob/goamz
http://aws.amazon.com/jp/dynamodb/developer-resources/
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ṇ table

items

attributes

Hash
Key

Range
Key

1:N

Query

==, <, >, >=, <=
άōŜƎƛƴǎ ǿƛǘƘέ
άōŜǘǿŜŜƴέ
sorted results
counts

/ N

name/value JSON 



Attributes

ïString

ïNumber

ïBinary

ïBoolean

ïNull

ï ṇ

ÅSet of String

ÅSet of Number

ÅSet of Binary

ï ṇ
ÅList ḭ קּ

ÅMap ḭ ︡

{

Day: " Monday",

UnreadEmails : 42,

ItemsOnMyDesk : [

"Coffee Cup",

" Telephone ",

{

Pens: { Quantity : 3},

Pencils: { Quantity : 2},

Erasers: { Quantity : 1}

}

]

}

β Hash Key ,Range Key



DynamoDB ṇ ṇ Ễ

ÅHash key

ÅHash key & Range key



00 55 A954 AA FF

Hash Table
Å Hash key ṇ ︡

Å ︡ ךּ ︣ ṇ

Å ṇ ḭ ︣ ( ṇ אל( טּ

00 FF

Id = 1
Name = Ji m

Hash ( 1) =  7B

Id = 2
Name = Andy
Dept = Engg

Hash ( 2) = 48 

Id = 3
Name = Kim

Dept = Ops

Hash ( 3) = CD 

Key Space



ṇ 3 ṇ

Id = 2
Name = Andy
Dept = Engg

Id = 3
Name = Kim
Dept = Ops

Id = 1
Name = Ji m

Id = 2
Name = Andy
Dept = Engg

Id = 3
Name = Kim
Dept = Ops

Id = 1
Name = Ji m

Id = 2
Name = Andy
Dept = Engg

Id = 3
Name = Kim
Dept = Ops

Id = 1
Name = Ji m

AZ-1

AZ-2

AZ-3

Partition 1 Partition 2 Partition N



Hash -Range Table

Å Hash + Range ṇ ︣ כֿ קּ
Å Hash Key ṇ ︣ Range keyּצ

Å Hash Key ṕLocal Secondary Indexesךּ
טּ Ṗ

00:0 FF:Ἑ

Hash ( 2) =  48

Customer# = 2
Order# = 10
Item = Pen

Customer# = 2
Order# = 11
Item = Shoes

Customer# = 1
Order# = 10
Item = Toy

Customer# = 1
Order# = 11
Item = Boots

Hash ( 1) =  7B

Customer# = 3
Order# = 10
Item = Book

Customer# = 3
Order# = 11
Item = Paper

Hash ( 3) =  CD

55 A9:Ἑ
54:Ἑ AA

Partition 1 Partition 2 Partition 3



ïHashḭRange ︣ Attributes ︣ ךּ

ï ṇ Attributes צּ ךּ טּ ךּ

Attributes ךּ

Hash-Range Table

Item
Attribute1

(Number)

Hash key

Item
Attribute1

(Number)

Attribute3

(Binary)

Hash key

Item
Attribute1

(Number)

Hash key

Attribute2

(String)

Attribute2

(String)

Attribute2

(String)

Range key

Range key

Range key

Hash Table

Item
Attribute1

(Number)

Hash key

Item
Attribute1

(Number)

Attribute3

(Binary)

Hash key

Item
Attribute1

(Number)

Attribute2

(String)

Hash key

Attribute

put



JSON ṇ
Å JSON( JavaScript Object Notation ) ṇ

DynamoDB 1 ︡

ẑ ︡ 400KB צּ

Å DynamoDB Json ṇ ︡
ךּ ךּ JSON ︣ ḭפּ

AWS SDK ︣

{

"current_city": {

"S": "Tokyo"

},

"first_name": {

"S": "Jeff"

},

"last_name": {

"S": "Barr"

},

"next_haircut": {

"M": {

"day": {

"N": "30"

},

"month": {

"N": "10"

},

"year": {

"N": "2014"

}

}

},

"person_id": {

"N": "123"

}

DynamoDB

{
"person_id " : 123,
" last_name " : "Barr",
" first_name " : "Jeff",
"current_city " : "Tokyo",
"next_haircut " :
{

"year" : 2014,
"month" : 10,
"day" : 30

},
"children "  :

[ "SJB", "ASB", "CGB", "BGB", "GTB" ]
}



AWS ṇ ṇ JSON
ÅAWS ṇ ṇ פּ JSON

ḭ ḭ צּ

Tree



JSON Document SDK

Å

ÅJSONּפ ḭJSON צּ

ÅJava, JavaScript, Ruby, . NET, PHP

Javascript DynamoDB

string S

number N

boolean BOOL

null NULL

array L

object M

https://aws.amazon.com/tools/

https://aws.amazon.com/tools/


Scaling

Å ṇ
ï ṇ ḭ קּ ṇ

ṕ אל ṇ Ṗ

Å
ï ṇ צּ

Å1 400 KB 

Å local secondary index ּך ḭ ṇ פֿ
10GB ṇ



ṇ
Å ṇ
ïRead Capacity Units (RCU)

Å1 ּט x (4 KB )
Å טּ ︣ ṇ צּ 2 

1Ṗ Ḳ1.2KB(1.2/ 4ὀ0.3 ἲ 1  ֿב)
1000 /

1000 ú1 = 1000 RCU

2Ṗ :4.5KB (4.5 / 4ὀ1.1 ἲ 2  (בֿ
1000 /

1000 ú2 =  2000 RCU
ẑ טּ

1000 ú 2 úâ = 1000 RCU



ṇ
ïWrite Capacity Units (WCU)

Å טּ 1 קּ x (1 KB )

Å1KB בֿ

1Ṗ Ḳ512B(0.512/ 1ὀ 0.5 ἲ 1  ֿב)

קּ 1000 /

1000 ú1 = 1000 WCU

2Ṗ :2.5KB (2.5 / 1 = 2.5 ἲ 3  (בֿ

קּ 1000 /

1000 ú3 =  3000 WCU

Å קּ



ṇ

β



ṇ

ṇ DynamoDB צּ ṇ
︣ ḭ ṇ ṇ ṇ
︣ כֿ שּ קּ לּ ךּ Ḯ
לּ ḭ︡פḮּ︡ךּ ṇ

︡ כֿשּףּ
DynamoDB קּ לּ Ḯ



ṇ

Å DynamoDB אל ṇ
︣ ṇ ṇ

︡

partition 1..N

partitions
1 .. N

table

ÅHash Key ṇ ṇ ︡ḭ
ṇ אל ṇ
ṇ



A,D B,E C,F

1
 

2
3

4
5

6
7

8
9

Parition1 Partition2 ParitionN

ṇ ṇ

ṇ ṇ אל

Å ︡ ṇ ṇ
אל ḭ

צּ לּ אל ךּ

Å אל ṇ צּ ︣
לּ לּ צּ ךּ לּךּ
שּ ḭHash key צּ

: x

x/N x/N x/N



ṇ

ΠέὪὖὥὶὸὭὸὭέὲί
ὪέὶὸὬὶέόὫὬὴόὸ

ὙὅὟ

σπππὙὅὟ

ὡὅὟ

ρπππὡὅὟ

DynamoDB ḭ1 ṇ ︡ ḭ 3,000 
ṇ קּ 1,000

ṇ Ḯ

10 GB 

ΠέὪὖὥὶὸὭὸὭέὲί
ὝὥὦὰὩὛὭᾀὩὭὲὋὄ

ρπὋὄ
ὪέὶίὭᾀὩ

ṇ ṇ ṇ



ṇ

Å ךּקּ לּ

ὪέὶὸὬὶέόὫὬὴόὸὪέὶίὭᾀὩὸέὸὥὰ

partitions
1 .. N

table



ṇ

ΠέὪὖὥὶὸὭὸὭέὲί= 0.8 =  1
ὪέὶίὭᾀὩ

ΠέὪὖὥὶὸὭὸὭέὲί
ὪέὶὸὬὶέόὫὬὴόὸ

= 2.17 = 3

Table size = 8 GB, RCUs = 5000, WCUs = 500

ὸέὸὥὰ

RCUs per partition = 5000/3 = 1666.67
WCUs per partition = 500/3 =  166.67
Data/partition = 8/3 = 2.66 GB

RCU WCU 

Å

Å

Å



A,D B,E C,F

1
 

2
3

4
5

6
7

8
9

Parition1 Partition2 ParitionN

ṇ ḭ
ṇ ṇ

ṇ
צּ

טּ ךּ Ḯ

Table

: x

x/N x/N x/N

Capacity



Parition1 Partition2

Table

: 2x

x/2 x/2

Parition1 Partition2

2x/4 2x/4

Parition3 Partition4

Table

2x/4 2x/4

: x

︣ ḭ ︡
צּ ṇ נּ
שּךּ

MAX

Allocate MAX

Capacity



: 2x

Parition1 Partition2

2x/4 2x/4

Parition3 Partition4

Table

2x/4 2x/4

︣ קּ ṇ
￼ ḭ ṇ

צּ
ḵ

: x

Parition1 Partition2

x/4 x/4

Parition3 Partition4

Table

x/4 x/4

Capacity



Burst Capacity

0

400

800

1200

1600

C
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a
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n
it

s

Time

Provisioned Consumed

: 300

(1200 × 300 = 3600 CU)

DynamoDB ṇ פֿ לּ ḭ אל
פּ 300 ṇ

נּ ṇ ︣ ︣



Burst Capacity טּ

0

400

800
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1600
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s

Time

Provisioned Consumed Attempted

: 300

(1200 × 300 = 3600 CU)



Local Secondary Index (LSI)
Å Range key keyלּ כֿ צּ קּ
Å Hash keyּצ ḭ פּ
Å ︣ ṕ ṇ Ṗ ḭ

ṇֿפ 10 GB 

A1
(hash)

A3
(range)

A2
(table key)

A1
(hash)

A2
(range)

A3 A4 A5

LSIs A1
(hash)

A4
(range)

A2
(table key)

A3
(projected)

Table

KEYS_ONLY

INCLUDE A3

A1
(hash)

A5
(range)

A2
(table key)

A3
(projected)

A4
(projected)

ALL



Global Secondary Index (GSI)
ÅHash Key

ÅHash Key ךּ לּ

A1
(hash)

A2 A3 A4 A5

GSIs A5
(hash)

A4
(range)

A1
(table key)

A3
(projected)

Table

INCLUDE A3

A4
(hash)

A5
(range)

A1
(table key)

A2
(projected)

A3
(projected) ALL

A2
(hash)

A1
(table key) KEYS_ONLY



GSI ṇ

Table

Primary 

table
Primary 

table
Primary 

table
Primary 

table

Global 

Secondary 

Index

Client

2. Update

(in progress)

GSI



LSI/GSI לּ

Å LSI/GSI ḭצּ ṇ ṇ
︣

Å צּ נּ נּ קּ צּ
צּ

Å שּ ︣ לּ ṇ
לּ טּ ḭ RDB פּךּ ︡
צּ ṇ



ṇ ךּ ṇ

Å ךּ Read ṇ
Å GetItem ḭQueryḭScan Consistent Read לּךּ ︣ כֿ צּ ḭקּ

כֿ ︣ ḭRead וֹ ︡ ךּ ︣ Write
צּ אל צּ ḮRead Capacity Unit 2 ︣ Ḯ

Å Conditional Write
Å ṡ ṇ ︣ ṇ צּ ︡ /︡ פּ Ṣ ṡֿכ ẆẆצּ /

Ṣ לּךּ קּ קּ / צּ קּ

Å Filter
ï Query Scan ḭ ︢ ︡ ḭ אל
כֿ צּ קּ

ï QueryḭScan ểMB Ḯ ḭ אל
︡ שּ ︢



ṇ ךּ ṇ

Å UpdateItem וֹףּ Attribute
Å Attribute ︡ ḭUpdateItem PutḭAddḭDelete 3לּךּ

צּ

Å PutḲAttribute ︡

Å AddḲAttribute Numberצּ ︡ / קּ ḭSet
︡ ︣

Å DeleteḲ Attribute ︣

Å Atomic Counter
Å Add ︣ כֿ ḭAtomic ṇ ︣ כֿ

קּ



Agenda

ÅDynamoDB

Å ṇ

ÅDynamoDB Streams

ÅAWS Mobile SDK 2-Tier ṇ

Å

Å ṇ

Å



Dynamo DB Stream s?

DynamoDB StreamsDynamoDB



What is DynamoDB Streams?

ÅDynamoDB ḭ ḭ
︡ ︡

Å 24 ṇ ṇ
︡ ṇ ︣

Ḯ24 ︡ ṇ ṇ ḭ
ḭ אל

ÅDynamoDB Stream s



DynamoDB Streams

Å צּ ṇ ḭ אל Ḯ
Å ṇ ︡ ḭ ךּ︡
Å ṇּצ ḭ ︡

DynamoDB Stream s אל כֿ טּצּ
Ṗ ṇ ︡ ךּ ṇ
ṇ צּ ṇ ṇ

ṇ ṇ 1 Ḳ100 
ṇ ṇ 2 Ḳ50 
ṇ ṇ 1 Ḳ125 
︢ ṕ ṇ ṇ 1Ṗ ︣ ḭ צּ

אל Ḯֿכ ḭ ṇ ṇ קּ Ḯ
3 ︣ צּ ךּ︡ אל ṕצּךּ צּ

אל Ṗḭ ṇ ṇ ṇ ︣
ךּ︡ Ḯ



DynamoDB Streams פּ

ÅDynamoDB SDKḭCLI KCL(Kinesis Client 
Library) ךּ

ÅDynamoDB ṇ Write
ṇ 2 ḭDynamoDB 

Stream s פּ כֿ צּ
)1 1,000 ︣ DynamoDB 
ṇ ︡ ךּ ḭ1 2,000 

DynamoDB Stream s פּ כֿ צּ קּ Ḯ

ÅDynamoDB אל 1



DynamoDB Streams ךּ

Å ṇ ṇ

Å ṇ ṇ ṇ ḭ
ḭ

Å ṇ ṇּצ ךּ︡ ṇ ︣ ︣
תּ ṇ ︣

︣ ṇ



View Type Destination

ï Name = John, Destination = Mars

ï Name = John, Destination = Pluto

Name = John, Destination = Mars

Name = John, Destination = Pluto

Name = John

View t ypes

Name = John, Destination = Mars

ᵼ(Name = John, Destination = Pluto)  



DynamoDB Streams API

API

ListStreams
ARN

DescribeStream
ARN

DynamoDB

GetShardIterator

GetRecords ·

GetShardIterator

1 MB 1000



DynamoDB Streams 
ṕ2015/8/5 Ẃ ṇ Ṗ

ÅStreams ︣

Å Read 250

Å ḭ0.2280 USD/100

DynamoDB StreamsDynamoDB



Streams

Table

Partition 1

Partition 2

Partition 3

Partition 4

Partition 5

Shard 1

Shard 2

Shard 3

Shard 4

KCL

Worker

KCL

Worker

KCL

Worker

KCL

Worker

Amazon Kinesis Client 

Library Application

DynamoDB

DynamoDB Streams and
Amazon Kinesis Client Library



KCL(Kinesis Client Library)

ÅKinesis API ּך ךּ
ḭDynamoDB Streams 

ÅAmazon Kinesis ṇ
︣ DynamoDB Streams 

Adapter ︣ ḭ ṇ
Amazon Kinesis 
ṕKCLṖ ︡

DynamoDB Streams 



DynamoDB Triggers 

DynamoDB + AWS Lambda= DynamoDB Triggers

ÅAWS Lambda
Å OS

Å S3 Kinesis SNS

Node.js

Java

Å /



DynamoDB Triggers ṇ ṇ
Å DynamoDB קּ ︢ ︡ ṇ

Å DynamoDB S3

Å ṇ ṇ

AWS Lambda
Amazon DynamoDB

Table and Streams



DynamoDB Triggers 

ÅAWS Lambda ︣
AWS Lambda ּך

ÅAWS Lambda ּצḭ ṇ וֹ
ṇ ︡ לּ ךּ

אל ךּ



DynamoDB Stream

Cross-Region Replication 

Library

Asia Pacific (Tokyo)

EU (Ireland) ReplicaUS East (N. Virginia)

DynamoDB Cross - region Replication



DynamoDB Cross - region Replication ṇ ṇ

Å DR ︡ Ḳ ṇ ṇ ︣ כֿ
ḭ ṇ ṇ צּ ︡ ḭ ṇ
נּ כֿ צּ

Å ךּ ṇ Ḳ ṇ ︡ ךּ ḭ
AWSךּ ṇ פּ DynamoDB ṇ

כֿ ḭ ṇ ︣ כֿ צּ

Å RRḲ ṇ ︣
︣ כֿ ḭ ṇ ṇ

︣ כֿ צּ קּ

Å ṇ ṇ Ḳ ךּ︡ ṇ ṇ
︡ḭ ṇ ṇ ṇ ︡ḭ

ṇ לּ



DynamoDB Cross - region Library 

https://github.com/awslabs/dynamodb-cross-region-library

https://github.com/awslabs/dynamodb-cross-region-library


DynamoDB Cross - region Replication

DynamoDB

http://docs.aws.amazon.com/amazondynamodb/latest/developerguide/Streams.CrossRegionRepl.Walkthrough.Step2.html

DynamoDB Cross-region Library CloudFormation

http://docs.aws.amazon.com/amazondynamodb/latest/developerguide/Streams.CrossRegionRepl.Walkthrough.Step2.html


DynamoDB Cross - region Replication

1 AWS CloudFormation
כֿ צּ ︣ 20 פּפּ ḭ1

2 AWS CloudFormation ḭAWS Elastic Beanstalk ︡
Amazon EC2 ṇ ṕ ECSṖ

ṇ µ ṇ ṇ ṇ DynamoDB

3 ṇ ṇ ︣ ḭ ṇ ṇ
ṇ

4 ṇ µ ṇ ṇ ṇ ḭ ṇ ḭ ṇ
ṇ ︣ ṇ

כֿ ḭ ︣ 30 פּפּ

5 DynamoDB ḭDynamoDB ṇ ṇ
ṇ פּ ṇ ḭ

6 DynamoDB ḭ ṕ Ṗ


