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Local Secondary Index (LSI)
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Global Secondary Index (GSl)
Partition KeyB DO D £18D
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DynamoDB

Advancements over the last 21 months

February 2017

—_ Time To
— Live (TTL)
—>

November 2017

Global tables

June 2018

sta] 99.999% SLA

April 2017
o o
endpoints

November 2017

On-demand
3 backup

August 2018

_ Adaptive
1"‘ capacity

-
=

April 2017

DynamoDB
Accelerator (DAX)

November 2017

@I Encryption at rest

November
2018

Transactions

June 2017

March 2018

Point-in-time

recovery
November
2018

On-demand
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DynamoDB on-demand
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DynamoDB Transations
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Amazon DynamoDB key diagnostics library
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https://aws.amazon.com/jp/blogs/database/how-to-
use-the-new-amazon-dynamodb-key-diagnostics-
library-to-visualize-and-understand-your-applications-
traffic-patterns/
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NoSQL Data Modeling
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SQL vs. NoSQL design pattern

Product Database

Aggregation
Products
D {
. Type Product ID,
7 ILIN L
Description Price,
Description,
Author,
Title, {
Fiction, Product ID,
Category,| Type,
Date, Price,
Description,
Category ) Artist,
Elr%tldouncer e,
— r Genre,
'\ - \\J Director Tracks: [ {
Titlet,
Duration1
H
_ Title2,
Tracks ActorVideo Duration2,
1D ActorlD 1
AlbumID VideolD
Title

Duration

© 2018, Amazon Web Services, Inc. or its Affiliates. A

Product ID,
Type,
Price,
Description,
Title,
Category,
Fiction,
Producer,
Director,
Actors: [ {
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ShortBio
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- Partition keyZfE> /e —TJ)LFE (LGS
« Getltem H'‘BatchGetltem APIZ={EH
« f5l: UserIDAEmailh 5EBZ =T I D55

Users Table

Partition key | Attributes

Userld = bob |Email = bob@gmail.com, JoinDate = 2011-11-15

Userld = fred |Email = fred@yahoo.com, JoinDate = 2011-12-01

Users-email-GSI

Partition key Attributes
Email = Userld = bob, JoinDate = 2011-11-15
Email = Userld = fred, JoinDate = 2011-12-01
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mailto:bob@gmail.com
mailto:fred@yahoo.com
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- Partition key &Sort key Z{E>/=2>—T)L. GSI
« Query APIZfE>TI7OtX
o Fl1I—YTNEDT—L%ZTL 1 LULTUVBIES

User-Games

Partition Key |Sort key Attributes

Userld = bob [Gameld = Gamel |[HighScore = 10500,
ScoreDate = 2011-10-20

Userld = fred |Gameld = Game2 |HIghScore = 12000,
ScoreDate = 2012-01-10

Userld = bob |[Gameld = Game3 |[HighScore = 20000,
ScoreDate = 2012-02-12
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- table & GSI Z{FR L CPartition key &Sort key DEZR%
A1 wF U TRt

« Query API ZRHWTT7ItX

o fF: 11— HWERDT—LETLAUL, 15 —ALATERDODT L AV7—HNHT—
Lz U TCTWBiFES

User-Games-Table

Game-Users-GSI

Partition Key |Sort key Partition Key Sort key

Userld = bob |Gameld = Gamel Gameld = Gamel |Userld = bob
Userld = fred |Gameld = Game2 Gameld = Game?2 |Userld = fred
Userld = bob |Gameld = Game3 Gameld = Game3 |Userld = bob
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Targeting queries

Query filters, composite keys, and sparse indexes
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Partition key Sort key -

= Secondary index

= ™

Opponent Date  Gameld Status

Alice | 2014-10-02l dobl3 DONE 5
Carol 2014-10-08 o02pnb IN_PROGRESS Bob
Bob 2014-09-30 72f49 PENDING Alice
Bob 2014-10-03 b932s PENDING Carol
Bob 2014-10-03 ef9ca IN_PROGRESS David

© 2018, Amazon Wg\&nr\/irn nc.or its Affiliates. All rights reserve. d /




Approach 1: Query filter(Filters&{FDFI )

PIOICRAA—Z

SELECT * FROM Game

WHERE Opponent='Bob'
ORDER BY Date DESC

FILTER ON Status='PENDING'

Bob

/_E_EE Secondary Index N
(11|
Alice 2014-10- d9bl3 DONE Davi
02 d
Carol 2014-10- o2pnb  IN_PROGRESS Bob
08
Bob 2014-09-  72f49 PENDING Alice
30
Bob 2014-10- b932s PENDING Carol
03
BOD 2014-10- erYca IN_PRUOGRESS  Davi (filtered out)
03 d

© 2018
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Approach 2: Composite key(F—DES)

DONE 2014-10- DONE_2014-10-02
IN_PROGRESS 02 IN_PROGRESS_2014-10-08
IN_PROGRESS + 3214'10' —  IN_PROGRESS_2014-10-03
PENDING PENDING_2014-09-30
2014-10-
PENDING 03 PENDING_2014-10-03
2014-10-
03
2014-09-
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Approach 2: Composite key(F—DES)

Partition key Sort key
= Secondary Index
Alice DONE_2014-10-02 d9obl3 David
Carol IN_PROGRESS_2014-10-08 o02pnb Bob
Bob IN_PROGRESS 2014-10-03 ef9ca David
Bob PENDING_2014-09-30 72f49 Alice
Bob PENDING_2014-10-03 b932s Carol
\_

/
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on Web Services, Inc. or its Affiliates. All rights reserved.



Approach 2: Composite key(F—DES)

StatusDate
Alice DONE_2014-10-02 dobl3 David
Carol IN_PROGRESS_2014-10-08 o02pnb Bob
Bob IN_PROGRESS 2014-10-03 ef9ca David
Bob PENDING_2014-09-30 72149 Alice
\ Bob PENDING_2014-10-03 b932s Carol

SELECT * FROM Game
WHERE Opponent='Bob'

AND StatusDate BEGINS WITH 'PENDING'

\

/
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Inc. or its Affiliates. All rights reserved.



Sparse indexes

Scan sparse GSls

]
(Partition) User Game Score Date Award

1 Bob |G1 1300 |2012-12-23
2 Bob |G1 1450 |2012-12-23
3 Jay |G1 1600 [2012-12-24 \
4 Mary (G1 2000 (2012-10-24 |Champ
5
6

Ryan |G2 (123 [2012-03-10 7——\7‘»@42&75: Scan @“5%@(;%??
G2 [345 [2012-03-20 PIRNWIZ T Scan, Query HYRJAE

Jones
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GSI Overloading

Holding many different types of data
Beyond GSI limitation



GSI OVERLOADING(GSI OZEFER)

GSI D#HIR : =—TILHIeDFT I A)L hEmEK20ET

DynamoDB —J)LTC(EERDFT—F%Z1DD item TIRKFAIHEE
— DDGSI TEIDAFETHATEDERICER(Overload)
Overloadd BattributedDfE(LitemdDcontextHh DM BIE(CT D

Bl: EEFT—IIICTEVWUTATOIRHEZTICOTY LEWNES

(1) i8R (2)7 AR (3) HAH4) MEHMT LT ES

(5) a7 0O—JL/#&E (6) PR (7)O0—> 3 >ion (8) MEXEID
RERE
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GSI OVERLOADING®Dl

Partition Key Sort Key Attribtllte

|
1 Solutions
Architect
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GSI OVERLOADING®Dl

Partition Key Sort Key Attribute
|

, GSI
Partition Key Sort Key

RR

Solutions
Architect

GSIZ1ERk L ColADIE
&. DatadDfE TR
B2 ET—DDGESITIE
HWOERHFZIRRTED

e

RR

Solutions
Architect
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GSI OVERLOADING(GSI OZEFER)

« GSI D7 — 7)1/357' D DVERRECEE I B HlIPET>GSIHViR
L[LREMH(CIGU TR CUEDOEZ= Ok

: —7)%@5528: U CIFHEHM(CIRDRITER

> RDBMS TZXEIRIDIFS(CLENRT. DynamoDB TREZWXA U W ~
BRI
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Vertical Pertitioning
(Avt—>7TV)
Large Items

Filters vs Indexes
M:N modeling — Inbox & Sent Items



Av—SFPIVH5—S3>

SELECT *

FROM Messages

WHERE Recipient='David'
LIMIT 50

ORDER BY Date DESC

© 2018, Amazon Web Services, Inc. or its Affiliates. All rights reserved.

Messages App

Messages
Table

David

SELECT *

FROM Messages

WHERE Sender ='David'
LIMIT 50

ORDER BY Date DESC



KINDF—IHRTE

David

Partition key Sort key SELECT *
FROM Messages
i== Messages Table WHERE Recipient='David'
_\_I- ORDER BY Date DESC
David 2014-10-02 Bob
.. 48 more messages for David ... 50 items x 13 256 KB
David 2014-10-03 Alice
Alice 2014-09-28 Bob
Alice 2014-10-01 Carol .
- JRFRAYVE-DIRT 4 —%&

(Many more messages) A

© 2018, Amazon Web Services, Inc. or its Affiliates. All rights reserved.
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1 1
RCU > read L 16OORCU

KB 2e.c.reads

50items X 256K X

715 7/]’_A'DL/I’7\
¥ A TERESHEDHD D5RAHAG

1EDORWEDEICED T f}KB’fﬁ(:lRCU
HESN3)771 5T L3 HE
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KEWNTF—AYZEDTTERE HE(CKEWTATLAEFRDOKIDICRE

(50 sequential items at 128 bytes)

1. Query Inbox-GSI: 1 RCU
(RecipientZzindex,

:= Inbox-GSI

David 2014-10-02 Bob afed
David 2014-10-03 Alice RE: The... 3kf8
Alice 2014-09-28 Bob FW: Ok... 9d2b
Alice 2014-10-01 Carol Hi!... ct7r

\ /

© 2018, Amazon Web Services, Inc. or its Affiliates. All rights reserved.

David

2. BatchGetItem Messages: 1600 RCU
Message xg;‘_g%*%m) (50 separate items at 256 KB)

:== Messages Table

Msgld  Body
9d2b
3kf8
ct/r
afed

\




Messaging app

Inbox
Global secondary
index
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David

update

Messages
Table

Outbox
Global secondary
index
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« secondary index D%TE

e« GSI [CKD M:N UL —>3>201EE

SAZINAREN Item Z—E(CEZHIT ) T DERCHHER
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Design patterns and best
practices



DynamoDB Triggers
DynamoDB + AWS Lambda= DynamoDB Triggers

® AWS Lambda& (&
- 0S. FV/I\N T4 FEA>TSOEEBARE —
- S3. Kinesis. SNSET®D
AR MREEZTIC TN
HEUOd— RZE3ET
- 1—Y7TURSM
[EHA/FEEHAMEONM U
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DynamoDB Triggers 1—XJ—X

« DynamoDBADEEZIAH(CIGUTEF TV IZ UDDRIT—TIL
DEFOT v S 118 ZELT

« DynamoDBDEFIANRDEIEDOD ZS3(CRTF

o T—IAT—HIREDS > FTEETZIFERACEE B — L%

B

- a | *
Amazon DynamoDB
Table and Streams AWS Lambda o
AR BE |
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TTL (Time To Live)

ItemOBREAENTIN., —4
R—ZH'5EBEIREND 51 =
> % EE IR

« JOEZ3=>TJXX)L—Tv %=
EFRIT D ERLK, BEhEEDRUN
F—HADIA L —ERHE SREF

N

O MR ETRE L
. EBIRERU FEE
- BIF - FHROT—TJIVICHEDRE . HERRYINGE. BIYIBRESNB DT TR
. ‘I‘DBVnamoDB Streams & O FHB] > ASESRALIP(CHIRE
Be

> SiHEVD B (CHEARINDEDZHIS U
TRVNKDICTDICIEQuery or
PITOURMTDT 1 ILIHNE
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https://docs.aws.amazon.com/ja_jp/amazondynamodb/latest/developerguide/TTL.html

Time-based workflows

(Foy S RF L)

Processing the entire table efficiently
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Ry bF—HEDA-ILRT—FTT—=TILZDTSD
DynamoDB Streams&GSIZERA L. IEEEAT/RY h—5Z1—)L K
T—HAINEBHTD
Ry b —ATEWCU, RCUZGESLKHE. J—ILRF—HT[E
3 1AH. i AHIRARBRAEIRT DI CIRE T D
X beiE{b
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RN —IDBBERFZIVUS—S3>

Current table : RCUs = 10000
. Event_id | Timestamp [[ESIGEY -+ Attribute N
7|-\“J |\T_g (partition) Rand(O—N) WCUs = 10000

Sl | DRy oo rimesir: [ B
Partition Sort

d—JV R —4 marnEGERETSEmny Attributel -+ Attribute N
(Partition) (Sort)

HRRtINDF7—5ZTTLZER LTI —H1D
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AWS Lambda ZFHUTT—J )L 2R B B

Ry hNr—SFEO—I)ILRTF—AITT—TILEDTD
S—JILEERICHZIRN (SO ZMNTBIzs(C GSI Z{EH
Lambda “X b7 RO —2v"%2/Epk U, [tem =&

TTL/DynamoDB Streams/Lambda ZF|F L C>—2JLRET
T — AT

2T/ L<Ditem ZHRELOITY URIFNIEWFIRVMEES (CRIRRY
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Product catalog

Popular items (read)
POCAWERT BIHFED Item (CHT S Read



WEDIN—F 1S3> UTERUIES

SELECT Id, Description,
FROM ProductCatalog

Shoppers WHERE Id="POPULAR PRODUCT"

i
HEBE HEB HEBE
| |®] | |®]
[ | | [ | |
P A Ean B
EmmAhy0057—J)L
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B[FEDIN—FT1>a>IiCcwUTERUES:

How to use the new Amazon DynamoDB key diagnostics library to visualize and
understand your application’s traffic patterns

https://aws.amazon.com/jp/blogs/database/how-to-use-the-new-amazon-dynamodb-key-diagnostics-
library-to-visualize-and-understand-your-applications-traffic-patterns/

© 2018, Amazon Web Services, Inc. or its Affiliates. All rights reserved.



DynamoDB Accelerator (DAX)ICKDFvvS 2P

15488

YourBApplications

I

DynamoDBPEAccelerator

I

DynamoDB O

© 2018, Amazon Web Services, Inc. or its Affiliates. All rights reserved.

INRF— RODEEAM: U—=3 >N TILFAZEEND
Ty ABROL T US—S 3>, BEEDT T AILA—/ N
ERIINIFZ—T RTER

DynamoDB APIEI: IRTEDSDKE B ZER D TLNDDT
O— ROXRED (FEZTE T HENHEL)

Write-through: S5 FRJL—TF v v 1 Z/RHE
Flexible: %4 72DynamoDB®OF— J VA IS IS
Scalable: &X10_/ — REXTDRT )LD MMIHIE

Manageability: Amazon CloudWatch, Tagging for DynamoDB,
AWS Console’d & & DEHEE TR

Security: Amazon VPC, AWS IAM, AWS CloudTrail, AWS
Organizations(C X3 &



Write sharding

Handling high velocity writes

© 2018, Amazon Web Services, Inc. or its Affiliates. All rights reserved.



WEDIN—F1 >3 (CRHUTERUEEEIAH

w=E
Provision 200,000 WCUs
= ™
HEBN H E B
| |®] | |®
[ ]| | [ |
Candidate Candidate B
& A

\ i) "EF—-J)L D
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SQS’(kaesis TXITD

SQSIAEMB AV tTz—%FE
B L TDynamoDB NE&FiA
H7xE I D Worker ZwHhE
(CIGUTCTRT—=)L=t.

F31—ARADOAY -8

BRI EF — DR D =

[o] 6%
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Amazon
Kinesis

Amazon
SQS

Workers

)

Dashboard
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EZTAFDIV—FT A >0

]
N
/ N .D \
| [®] | [®]
mO - 00 OO ]
— : Candidate A_7 e Candidate B_ 4 B  Candidate B_8
Candidate A_1  Candidate A_4 00l [ ]
| [®] i
Bg T Candidate B_1 =E Candidate B_5 =E
=E . L Candidate A_5 Candidate B_3 Candidate B_7
andidate A_3
Candidate A_2 - =E e =E =E
[ [ ]
\ Candidate A_6 Candidate A 8 BEF—J)L Candidate B_2 Candidate B_6 j
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A Real World Example

“‘Reality is that which, when you stop believing
In it, does not go away.”

- Philip K. Dick



Audible eBook Sync Service

« 11—t —H'Audible eBooksdD
v 3 ERZEFRLRD

« eBookMUtaudio product®
1—Y-8cxvE>2D

« X)\A0FBERICHILT DI
HEZLDF )\ ST HEE

o ZEDTITRINE— X
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Access Patterns

USE CASE
1 CompanionMapping getCompanionMappingsByAsin
2 CompanionMapping getCompanionMappingsByEbookAndAudiobookContentld
3 CompanionMapping getCompanionMappingsFromCache
4 CompanionMapping getCompanionMappings
5 CompanionMapping getCompanionMappingsAvailable
6 Acrinfo getACRInfo
7 Acrinfo getACRs
8 Acrinfo getACRInfos
9 Acrinfo getACRInfosbySKU
10 AudioProduct getAudioProductsForACRs
11 AudioProduct getAudioProducts
12 AudioProduct deleteAudioProductsMatchingSkuVersions
13 AudioProduct getChildAudioProductsForSKU
14 Product getProductinfoByAsins
15 Product getParentChildDataByParentAsins
16 AudioFile getAudioFilesForACR
17 AudioFile getAudioFilesForChildACR
18 AudioFile getAudioFilesByParentAsinVersionFormat
19 AudioFile getAudioFiles
20 AudioFile getAudioFilesForChildAsin
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Primary Table

Primary Key .
Attribut
PK SK (GSI 3) ributes
vO#ABOOKACR1 GSI-1 GSI-2
. ABOOK-ASIN1 ABOOK-SKU1
1 2
A EBOOKACR1 SsrlmcFiIeAcr ESIOOK ASIN1
B ABOOKACR1 ég|1 o
L ABOOKACRIHTRACK#1
ABOOK-ASIN1 ABOOK-SKU1
E
-1 -2
ABOOKACRIHTRACKE2 |2 GS
ABOOK-ASIN1 ABOOK-SKU1
I-1 EBookAsi
EBOOKACR1 EBOOKACR1 GS 00kASIN
EBOOK-SKU1 ASIN

3¢ ASIN(& [Amazon Standard Identification
Number] MEET. AmazonZ)L—FHELDHK
S, EfELSN OEmzEERI T 1017 cDES
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Indexes

Partition Key Projected Attributes
G ABOOKACR1-v1
S
| ABOOK-ASIN1 ABOOKACR1 ABOOKACRIATRACK#1
ABOOKACRI1H#TRACK#2
1 SyncFileAcr ABOOKACR1 MAP-EBOOKACR1
EBOOK-SKU1 ABOOKACR1 EBOOKACR1
Partition Key Projected Attributes
5 ABOOK-ASIN1 ABOOKACR1 MAP-EBOOKACR1
5 2 ABOOKACR1-v1
ABOOK-SKU1 ABOOKACR1 ABOOKACR1H#TRACK#1
ABOOKACR1#TRACK#2
GSI Partition Key Projected Attributes
G VO#ABOOKACR1 ABOOKACR1 ABOOKACR1-v1
S EBOOKACR1 ABOOKACR1 MAP-EBOOKACR1
| ABOOKACR1#TRACK#1 ABOOKACR1 ABOOKACR1#TRACK#1
3 ABOOKACR1#TRACK#2 ABOOKACR1 ABOOKACR1#TRACK#2
02015, Amsron Wetlsordse tac_or i EBOOKACRL . ABOOKACR1 EBOOKACR1



Query Conditions

# USE CASE Lookup parameters INDEX Key Conditions Filter Conditions
1 |CompanionMapping getCompanionMappingsByAsin audiobookAsin/ebookSku GSI2 GSI-2=ABOOK-ASIN1 None
. .| getCompanionMappingsByEbookAndA | ebookAcr/sku,version,format or |GSI-3 on TargetACR attribute OR .
2 ) -3= = = =
CompanionMapping udiobookContentld audiobookAcr/asin,version,format PrimaryKey on Table GSI-3=MAP-EBOOKACR1 VR E=Y el KOl =y
. . . . ebookAcr/sku,version,format or |GSI-3 on TargetACR attribute OR .
3 ’ ’ . -3= L = =
CompanionMapping| getCompanionMappingsFromCache audiobookAcr/asin,version, format PrimaryKey on Table GSI-3=MAP-EBOOKACR1 version=v and format=f
. . . . syncfileAcr, ebookAcr?, L .
4 |CompanionMapping getCompanionMappings sudiobookAcr? GSI1 GSI-1=SyncFileAcr None
. . . . . . . Acr=ABOOKACR1 and
5 [CompanionMapping| getCompanionMappingsAvailable ebookAcr, audiobookAcr Primary Key on Table TargetACR beginswith "MAP-"
Acr=ABOOKACR1 and
6 Acrinfo getACRInfo acr Primary Key on Table TargetACR beginswith "ABOOKACR1-
v
7 Acrinfo getACRs acr / asin,version,format Primary Key on Table Acr=ABOOKACR1 version=v and format=f
. Acr=ABOOKACR1 and
8 Acrinfo getACRInfos acr Primary Key on table TargetACR beginswith "ABOOKACR1"
9 Acrinfo getACRInfosbySKU sku GSI2 GSI-2=ABOOK-SKU1
. . . Acr=ABOOKACR1 and TargetACR
10 AudioProduct getAudioProductsForACRs acr Primary Key on table beginswith "ABOOKACR1"
11 AudioProduct getAudioProducts sku, version, format GSI2 GSI-2=ABOOK-SKU1 version=v and format=f
12 AudioProduct deIeteAudloProdu;t.ls;Match|ngSkuVer5| sku, version GSI2 GSI-2=ABOOK-SKU1 version=v
13 AudioProduct getChildAudioProductsForSKU sku GSI2 GSI-2=ABOOK-SKU1
14 Product getProductinfoByAsins asin GSI1 GSI-1=ABOOK-ASIN1
15 Product getParentChildDataByParentAsins asin GSI1 GSI-1=ABOOK-ASIN1
- - . Acr=ABOOKACR1 and
16 AudioFile getAudioFilesForACR acr Primary Key on table TargetACR beginswith "ABOOKACR14"
17 AudioFile getAudioFilesForChildACR acr, parent_asin Primary Key on table Acr=ABOOKACR1 version=v and format=f
18 AudioFile getAud|0F|IesByPar:tntAsmVersmnForm parent_asin, version, format GSI1 GSI-1=ABOOK-ASIN1 version=v and format=f
A9 AudioFile getAudioFiles sku, version, format GSI2 GSI-2=ABOOK-SKU1 version=v and format=f
20 AudioFile getAudioFilesForChildAsin asin, parent_asin, version, format GSI1 GSI-1=ABOOK-ASIN1 version=v and format=f
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» NOSQL(IRDB& (F£LHFHEMERDDT. TENSZEFELIZ L THWATD
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- NoSQL, DynamoDB D4F =B UIc E T —JILZi&kE1 9 D
> UTFDORFIAS FESE(C

https://docs.aws.amazon.com/ja jp/amazondynamodb/latest/developerguide/best-
practices.html

> https://www.youtube.com/watch?v=HaEPXoXVf2k

>  https://aws.amazon.com/jp/blogs/news/how-to-use-dynamodb-global-secondary-indexes-
to-improve-query-performance-and-reduce-costs/

- ERETOTERVN, RO HMEEH CIEE TEENTETDIDN
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Q&A

BEA TSN O IZTERICDNTIE
AWS Japan Blog [https://aws.amazon.com/jp/blogs/news/] (CC
ZEA=ECEAVESER
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