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8 GB M7 —~ZiRiN LN 5. 1 HIC 500 HEODE%L%‘& 500 E@OD%*%E’J(L_*“?"EODéi%Eﬁ%
AFEERITITDBENDDELET, DNMDPIVNLDSIC, D=0 R E 1 HZEU THEN—ET.
BRALTW3T—JILIEBDOYA X% 1 KB L)('Ft“@?o&bi@“o

- E2ZAHFV/I ST —w b (WCU): 1 H3p/ZD 500 ARIDESiAFHE, 1 #dcD 57.9 BID
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EHEESNTNSAPI

Table API
CreateTable * Query
UpdateTable « Scan
DeleteTable
DescribeTable ¢ BatchGetltem
ListTables « BatchWriteltem
Getltem
Putltem
Updateltem

Deleteltem
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Liststreams
DescribeStream
GetShardlIterator
GetRecords
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« Getltem
Partation KeyZz& & UTIEE
-

« Putltem
VEDT A F L EEBEZIAD

« Update
VDT A F B

« Delete
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AWS SDKs and CLI

« BIESBOITOAT =+ )LSDKYCLIZFIFE

Java Python PHP NET Ruby nodelS
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« Perl
— Net::Amazon::DynamoDB
« Erlang
— wagerlabs/ddb
« https://github.com/wagerlabs/ddb
« GO
— goamz

e https://github.com/crowdmob/goamz
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— String — RF2 A 5B
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—_ Binary ° Mapﬂ!(i\ B8 UDZBI EMEDNR 7D LD
>3>z50

— Boolean
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UnreadEmails: 42,
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L Set Of Strlng Pens: { Quantity : 3}, |
Pencils: { Quantity : 2}, |

Erasers: { Quantity : 1} |
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« Partation key

« Partation key & Sort key
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Partation Table

Partation Key (FBEATITI A IUF—EUTHA
o JBFEIBELRWN\YS 1A 2T VIR ZBETDzHDF—
o =TI, HEEERERTDIEDHICHEI()\—FT > aZ>D)cnNdaadrnd

Id=1 Id=2 Id=3
Name = Jim Name = Andy Name = Kim
Dept = Engg Dept = Ops

Partation (1) = 7/BPartation (2) = 48 Partation (3) = CD
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T—AI3EFRICLITVIT—S

Id=2 Id=1 Id =3

Name = Andy Name = Jim Name = Kim

Dept = Engg Dept = Ops AZ-1
Id=2 Id=1 Id =3

Name = Andy Name = Jim Name = Kim

Dept = Engg Dept = Ops AZ-2
Id=2 Id=1 Id =3

Name = Andy Name = Jim Name = Kim

Dept = Engg Dept = Ops AZ-3

Partition 1 Partition 2 m=== Partition N 22 amazon
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Partation-Sort Table
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Partation +
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Partition 1 Partition 2 Partition 3
. ‘00 .
00:0 54 55 AQ: 00 FF:o0
Customer# = 2 Customer# =1 Customer# = 3
Order# = 10 Order# = 10 Order# = 10
Item = Pen Item = Toy Item = Book

Customer# = 2
Order# = 11
Item = Shoes

|

Partation (2) = 48

Customer# =1
Order# = 11
Item = Boots

Partation (1) = 7B

Customer# = 3
Order# = 11
Item = Paper

Partation (3) = CD
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Attribute2
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Partation-Range Table

Partation Key [™] SortKey
[tens - /
ttributel Attfibute2
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b

« JSON( JavaScript Object Notation)J #—<w b
D RF1A> hEDynamoDBD1 715 & UTR

fFEJHE

XH A X LR &E U T400KBRIRM A
« DynamoDB BB C(XIsonT—5FZEDEFRIFL
TULVRUWzHE(C JSON f#TERET DH\

AWS SDK IR EDS AT S UZFIATSD

{
"person_id" : 123,
"last_name" : "Barr",
"first_name" : "Jeff",
"current_city" : "Tokyo",
"next_haircut" :
{
"year" : 2014,
"month" : 10,
"day" : 30
Y
"children" :
[ "SIB", "ASB", "CGB", "BGB", "GTB" ]

¥

-

DynamoDBDAREF T A4 — W b

{
"current_city": {
IISII: |IT0ky0ll
b
"first_name": {
IISII: "Jeff"
b
"last_name": {
IISII: |IBarrll
b
"next_haircut": {
IlMIl: {
lldayll: {
IINII: |I30ll
b
"month": {
IINII: llloll
b
"year": {
IINII: |I2014|I
}
1

"person_id": {
" 11230
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JSON Document SDK

« STIVIRT

DS5=270

=5 )L

« JSONMSZEH, JISONNDZEZHENH O] §E
« Java, JavaScript, Ruby, .NET, PHP

string
number
boolean
null
array

object

S

N
BOOL
NULL

https://aws.amazon.com/tools/
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Scaling
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« F=JILIN)LICK>TCTOEZI >0
— Read Capacity Units (RCU)

- 1 BHIEDDFEHAHEBE x EBDODHY X (4 KB jD‘JO)
- FEREESMDHDF5HAFZE T DIGEERIL—Ty b 2 5

1) PATLHA1X 1 1.2KB(1.2/ 450.3 =1 #&D _E(F)
DJL%L%I,EE;&IOOOIEI/?
1000 x 1 = 1000 RCU

B12) PAFLAHAX:4.5KB (4.5/4=1.1=2 #&DLEF)
u}b%L%IEEyyloooﬁl/*
1000 x 2 = 2000 RCU
XAGRESMEDD DFHHAHDIHE
1000 x 2 x 1Y% = 1000 RCU




A=y b
— Write Capacity Units (WCU)

1 BpleDDEZIAHEEH x HEBOUAX (1 KB JOvD)
« 1KBZ TEIDHE(EHED LTSN TEE

H1) 7AF AP 512B(0.512/ 15 0.5 =1 #£D ElF)
E2XAHIEEL 1000158/
1000 x 1 = 1000 WCU

12) PAFLAHAZ:2.5KB(2.5/1 =2.5=3 #0DLl¥)
EZ1AAHIEEHZ1000IEH/72
1000 x 3 = 3000 WCU
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FTRACERKEBHTEDAILDICIRDTLD,
(CED EEFMDAEEGRL. UL, J(—
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N=F14>3=>D =

- DynamoDBEZTOEZ3>anizX)Ll—Tv
NZWERT BDeDCT—T )L ZEED)—
T4 >3 (TR TN

o Jo| [o] [
ERREEEE
 Partation KeyZ/\—F 4 >3 > BTOT—FDEUCFRB L. 1§
MA L= TOEa>EsnicXL—TJy MMZK2T
BEN(C/\—F > a3 > %=X

(D
| W
L]

partition 1..N




IN—F41S3a>ATDAII—-TY

Paritionl Partition2 ParitionN  RJb—T'V MIIN—F 1 >3 >(HECHES

ns

- JOEZ3a>UrXRIL—T v MMI&/—
T2 IACHEFICEETIN. 2K TE
SHMEDMEENH D LD ITEEETSNTLND

o« TVIOTCRETINBF—ICIRONWELETDE
FBOS KD (EREMN TRV EWD BHERZIE
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IN—F1 S a=>0BOEL
J—F 4 AR N —SBEEL—T Y NTRES

®DynamoDB Tl&. 1 DDO/\—F1 > 3> (i UT. &K 3,000 &
DEFRIHAFF IS T4 —1 2w hFEIZ(E 1,000 BEDEEIAHF1 /N
ST -1y hZADITEND,
RCUfor reads n WCUfor writes

3000 RCU 1000 WCU

# of Partitions =
(for throughput)
QE—D/\—Fa0>3>(ClE. $1106GB DT —FZFREFEIND
Table Size in GB
10 GB

# of Partitions =
(for size)
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N—Fa1>3a3=—>P#8DEH

« REWIFDSZHH

# of Partitions = MAX(#of Partitions | #of Partitions)
(total) (for size) (for throughput)

table

O
N
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IN—FaSa=—>08oEHH

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

« Z)L—Twhk : :
# of Partitions = 3333’;?{’] -+ 1022”;;& =2.17=3
(for throughput)
« AL —2B40X
. 8 GB
# of Partitions = e 0.8=1
(for size)

+ REWVEDSZERA
# of Partitions = MAX(1 ¢, sizel 3 for throughput) = 3

(total)
RCUEWCU Dl (T —(C& ) C— RCUs per partition = 5000/3 = 1666.67
FT O (CENY TSNS » WCUs per partition = 500/3 = 166.67
Data/partition = 8/3 = 2.66 GB




CapacityZEIFDF=FEIH

Paritionl Partition2 ParitionN

g 0 N |

D
Table

(On)

2 B B |
~

. A,D B,E C,F

(o)

x/N x/N x/N

LIN\—Fa0>3>(Cld.
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CapacityZEDF=FEIA

Paritionl Partition2 jF'V/ \03/7__’1/ @jD t>E| \/75:
BT & BRRDFTERI(C U

MWo>TIN—Fa > 3> 8EEX
T <

Parition1l Partition2 Parition3 Partition4

X/2 x/2

“ \ Tabl
SSE= >

AR O ERDOBEME L. & <E> <E{> S <E{>
IN—F 23> (CFvISFTan x/4 x/4 2x/4 x/4
N,

Allocate=NTL\E, MAXZIBZ D

ENZFTA I 2MBMEND TOES5 S RL— T e




CapacityZERD;F=EIR

Parition1l Partition2 Parition3 Partition4

Fr )T ZRm5T EE(F/\—

423 IS (C. &)\—
Table T4 232DFvIET 1 NED
DTEE !
<Z:> % :: E : E : Paritionl Partition2 Parition3 Partition4

UtDUtDQﬂ—F4>5M®7:> e

F7 )T MMEVVIRERICIR B, x/4 x/4 x/4 x/4
HRELTCFVISFAIS—% &

UV IULVRRE(ICTR D, J ) JOe>3> rAL=Jy LR on




Burst Capacity
DynamoDB(&/\—F 4> 3> EDF v/ DD5. FIHESNR
Mo lenzBE300pETUT -
JOEZI>REBRIE/IN—A NS T4 v OZUIRTDzHICFIATD
KLU CWZFv /IS T o ZfE
1600 A / JIN—X bF+7 ) =5 : 3008
(1200 x 300 = 3600 CU)

1200 -

800

Capacity Units

400

EONIEN D EF /ST 0 DZER
5

0
Time

Provisioned ess=Consumed




Burst Capacity CIIAR+DRIEEEH D

J\—X b+ )SF 30088
(1200 x 300 = 3600 CU)

1600 | %
£ 1200 - -/ . , - > %
g 800 -

° BBUIZUITRN

400

0
Time
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Local Secondary Index (LSI)

+ Sort keyBUMTR DIABRTREIT SkeyZBIF DT ENTES
 Partition keyHh\[@E—7T. MDA T LS DIRZRDTZED(CFIH

.« IRTDER (F—TJILEADTYVIR) DAFHIA %, &)\
2 2F—C2E(C 10 GB (CHIRR

Table Al A3 A4 A5
L)

Al A3
(PK) (Sort)

KEYS_ONLY

LSIs Al A4 A3

n (PK) (Sort) (projected) INCLUDE A3
Al A5 A3 A4 ALL
(PK) | (Sort) (projected) (projected)
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LSIFIAG : BRDRIES

DX bO%R5%EH
Table
PK Sort Key DIAHD
yN: i NG Hwh—
XEB fEF BBk
XEB =BB Hwh—
LSI
PK Sort Key DIRHD
yN: i Hwh— NG
A RB Hwh— =B
XEB EFEK EF

KEBE AVDRIZEDRER(S
A TEN D> TULDB ? H'7T
DF—TJ )L CIFHS O]

KEBE ADH Y h—kiE
(5 ? MLSI CHEZR O] HE

QueryZz{EF SDFETKREPE
IDRIEFEEEEBHND
LD ? KEBE AUISAIZEED
DDOIENND ? BEA
DFT—IIZESETHE

ReJHE
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Global Secondary Index (GSI)
« Partition KeyEEDROD 78D

» Partition KeyZ £/c W THRRZITDIZHDA 27V IR

Al A3 A4 A5
Table (PK)
o KEYS_ONLY
(table key)

A5 A4 Al A3
(PK) ' (Sort) (table key) (projected)

A4 A5 Al
- (PK) | (Sort) (table key)

GSls

INCLUDE A3

(projected)
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GSIFIAY : 2FRIZEY R bDRFER

Table

PK Sort DIAHD
BB N Hwh—
BB =8B BBk

E f8F F-X
GSI ¥wvE>JHA

PK Sort

Nz BB

=B KEB

EF fEF

GSI Did D S DIRZEA

PK Sort WRE
Hwh— XEB NG
FFEK AEB =EpB
F—X Ee f6F

INBRE ADRIZE (T
hWBd? EE>
5lE&E<YVvE>TH
GSI CHRZER]gE

T _ATCKEfETAN
FETSAEENDT
LB AIFEEN LD ?
INDIEHYD b\bdﬂﬁ
R FHGSI CHRX= 0] gE
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GSIDEFHIO—

Client

2. 3E[EEAUpdate
(in progress)

Secondary
Index

GSICIEZT—IL&F B UI=R)IL—Tw AT OES 3> UCHIAY
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LSI/GSIZ{ESRDERR

o LSI/GSIHERITZH. RIL—Tv M ML —2FEZENMN TR
B2L9D

o BEICATVIORDIEMEZINITIBERDFEESTIAHF IR ML
AT

e LHAVAFTYVIORICHELSMKIFITDLDRT—TILEEETICR
BEOITHNIEL. —ERDBTEHZ™mERVWHNZHERL THD

DIPNRS —
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BERT—I IVNEECOVWTDARL—>3 >

o FWV—EBM4ZFFo/cReadAXRL —2 3>

GetItem. Query. Scan(C(&Consistent Read&E WD AT 3> %#IEEIT D ENTE.
CNZEFY D& ReadUTTIT R MeRITERD KD BRIICHKINL TLD I X TDWrite
DOT X MIRBRENTZHEERNIERSD, Read Capacity UnitzZBED2{EEE I 2D TR,

« Conditional Write

[F—(CYYFITBLI-RAFELIES/URNDTZ5] W [COENOOLE/UT
227251 EVLWSRMHMIESESITAH/EHRNTED

. FilterRIC &k BHERDEIA

Query F£7zld ScanTl&. BE(CIRUTIAILIREIEEL C. IRESNTZHERZRDIAD
CEMNTES

Query. Scan® 1 MBDO#IBR(Z T « LR DEARICERE. /e, JHESNDdFv /(2
T4y bEITAIILYRZIBE LR TERU

,l’l'l
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BERT—IJ IVEEICOVWTDARL—>3 >

« UpdateltemI(C BT DAttribute\NDIE/E

« Attribute(C3 LU C. UpdateltemTPut. Add. Delete& U\S3f&EFEDEE
YEN B]EE
Put : AttributeZ18E UTcIE T EH
Add : AttributeSNumberZ/iR5E UE/SIZH. SetBRRs5zntzy MMIxd
L TIEZIENNT D
Delete : H&ZAttributeZzHIBR T B

« Atomic Counter

o  FEOAAAZFIBITBCEICK DT, Atomicl D> A —%FKIRT B
EETED

(
)

o=
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Data Modeling
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1:1UL—>3> orF— - /)NU1—8&
» Partition keyZ{E> =5 —TJ )L FE 1= (LGSI

« GetItem H'‘BatchGetltem APIZ=Z{EFE

f5: UserIDY°EmailSEB xRz I Di5E

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 = bob@gmail.com

Userld = bob, JoinDate = 2011-11-15

Email = fred@yahoo.com

Userld = fred, JoinDate = 2011-12-01

amazon
webservices


mailto:bob@gmail.com
mailto:fred@yahoo.com

1:N UL —>3> or iFE3&R

. Partition key &Sort key Z{E>T=7—T )L,
GSI

e Query APIZ{E>C7tX

S
[

Partition Key

4§IJ: 11' == . User-Games
Userld = bob

Attributes

HighScore = 10500, ScoreDate = 2011-10-20
Userld = fred HlghScore = 12000, ScoreDate = 2012-01-10
Userld = bob HighScore = 20000, ScoreDate = 2012-02-12
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N:MUL—>3>

- table & GSI Z{®F U CPartition key &Sort
key DEZRE A1 WF U TENE

« Query API Z

LN CO7 oA

Bl 11— ERDT—LZTLAL,
15— ATEHROTLAV7—DNT—-LZ LTS

iﬁ — User-Games-Table

Game-Users-GSI

Partition Key
Userld = bob

Userld = fred
Userld = bob

Sort key Partition Key Sort key
Gameld = Gamel
Gameld = Game2
Gameld = Game3

_ _NINg
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Storing time series data
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Time Series Tables

Events table 2015 June

Event id IINGESE I Attributel ...
(Partition (Sort key)

ke

Events table 2015 Ma

Event id LITNGESET T Attributel ...
(Partition (Sort key)

Current table

1S

Older tables Events_table_2015_April
Event id I el Attributel ...
(Partition (Sort key)

Events table 2015 March
Event id [N el Attributel ...
(Partition (Sort key)

Attribute N

Attribute N

Attribute N

Attribute N

Ry R—4 & O—)L RF — S BEES B
| Py I UEO— L RE— S Es3N

RCU = 10000

WCU = 10000

RCU = 1000
WCU =100

RCU =100
WCU =10

RCU =10
WCU =1

Hot data

Cold data

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

e
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David

Messages App

-

" oubor

SELECT *

SELECT * O

FROM Messages O FROM Messages

WHERE Recipient='David' B WHERE Sender ='David'
LIMIT 50 | LIMIT 50

ORDER BY Date DESC ORDER BY Date DESC

Messages
Table

_ _upis
fiEFamazon

8 webservices



KINDFT—IHYRTE

Partition key Sort key
/jé Messages Table /
David 2014-10-02 Bob
... 48 more messages for David ...
David 2014-10-03  Alice
Alice 2014-09-28 Bob
Alice 2014-10-01 Carol

\

SELECT *

FROM Messages

WHERE Recipient='David'
LIMIT 50

ORDER BY Date DESC

__ 50 items x Y15 256 KB

/

(Many more messages)

N\

ARSERAYVE—ZIRT 1 —%Z
A

j'l'l
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1rcu Lreaa
50;¢0ms X 2565 X X ———— =[1600xy
T KB 2e.c.reads
_ : \
\11:7 [A
/ AT ATAA \ EREAKDDSHHAY

1EIDREIVWVEDEICEKD T §|§B’ﬁ§(:1Rcu
HESN3 7157 L3 HE
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(RecipientZindex,
Message A5 T —4 % t&HH)

2. BatchGetltem Messages: 1600 RCU

RKEWT—HZERIITERE

BE(CKENTA T LEFOKLDICHL

(50 sequential items at 128 bytes)
1. Query Inbox-GSI: 1 RCU

(50 separate items at 256 KB)

i== [nbox-GSlI

N
/

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

David

,l’l'l
I amazon
web

services



Inbox GSI

IndexlC JE—9 3FEHE%®TE
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ST AHNE Z B

PutItem
{
MsgId: 123,
Body: .
Recipient: Steve,
David Sender: David,

Date: 2014-10-23,
\ |

Messages
Global secondary Table

index

'lll
amazon
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Outbox GSI

Outbox

Sender

SELECT *

FROM Messages

WHERE Sender ='David'
LIMIT 50

ORDER BY Date DESC

s

ram
7 web
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Messaging app

< >
Outbox
Global secondary Messages Global secondary
index Table index

isiramazon
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« TTL
« Auto Scaling
- DynamoDB Accelerator (DAX)
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TTL (Time To Live)

o« KK

: DEynamopB ® Time To Live (TTL) TlE. . F—JILD
IBEOBEZNEARAIN, T —FR—XNSBE(CHIBR
CEDRHVAM IV ETEREEKD

- JOEDI N EXRIL—T v hMERT I ER
<. BEEEDRWT YDA —FEREERFIX
NS E D

- ENRIER L TIRHE

« BIfF - IO —J)LICERTE A BE

- DynamoDB Streams & DO FHTIEE
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TTL (Time To Live)

» TTLEHIC U

X

AN

E(EZEE U

SN DTS

C5E T o

¢ 1%'
72 Ty R

[ENDIE(HF

* CEOIE
> —FEDH
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TTLOD{L%EF>

Putltem Check & Delete

Backgroud Job

SessionData
UserName|Sessionld [CreationTime |ExpirationTime (TTL)

userl aaaaa 1461931200 (1461938400
user?2 bbbb 1461920400 [1461927600

amazon

webservices



TTL (Time To Live)

o TTLIZUNIXTime TsRE I DHEARETINICIRD T
HENHIBR - FeAHHED IR < IRBERTIIEN,

: Ef;)ﬁ(48ﬂ§|aaﬁﬁ|]ﬂﬁ?éf_€ﬁm\5 (REF2A> MEC
5

« TDA. AHRDEFICHIEYINOEDZEYS L
IRWKDICT BICIEQuery=FIHIT BN 7T
f{ITT D o )LFUNIEBNNE
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Auto Scaling
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>300% increase from baseline

>200% increase from baseline

e \Nrites

we Reads
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Auto Scaling

Auto Scalingf& L

Auto Scaling B%h

JILNFZ—= RTWCU. RCU. GSIICHW T RREZE
g

MEEY—TY MEAZXRE LR, TRZRTEI DT
IHRTA ROV —)L. CL. SDKTOIRIENT]EE
F AR (TR

EARFIRM ?

SETIEHENLS SLMED TULVEhVZHEERI L TwCu,
RCUZESTE U CULNEEEN SEZRY

IV —2 3> 50U O0IX MUIZIEUTH
B (CBEEZHILK

UOTX MRS IEREICEESNICEE XML T
1R = HiRk

RARDAS NV =)L SEfIEESNIIREET
BIEN ] EE
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Auto Scaling

¢ SGTEICDLT
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Auto Scaling

TRS=1E
— Auto Scalingh\EE# 9 2 BRI (ICEENILA T DERTIEIRL,
EC2CAuto ScalingZz{>2d®dD & [Elfk,

— ﬁaqFaE_IH’JTdX/ 1O T DITITRICEEIT T BDAXEENDTET
—FFIOF vz EZiERE

— J:Lf%lil%&@tﬁﬁ(iﬂb\73“?07“‘5@%51(3%7&%?(—EI9IEI
— BRI OO0 ETESH THESR
« https://aws.amazon.com/jp/blogs/news/new-auto-scaling-
for-amazon-dynamodb/

s
Illl amazon
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DynamoDB Accelerator (DAX)

amazon
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amazon
webservices



DynamoDB Accelerator (DAX)

YourBApplications

I

DynamoDBEAccelerator

I

DynamoDB

1

Lk
HE

TINIR— ROV OEEAN: U—>3 > NTYILFAZER N D
FrvIaBROLTVT—>3> BEROI T AIILA—/\—-1
ExITINFZ— RTER

DynamoDB APIE#: IRTT(DSDK & BiEMMZR > TLVDDTI— RDK
R IEETE I HENE

Write-through: 51 FXJ)L—TF v v 1% FREF

Flexible: £k < 72DynamoDBMD T — 7 J AR (X it

Scalable: R X10./ — RETDRT =)L MMIHIG

Manageability: Amazon CloudWatch, Tagging for DynamoDB, AWS Console
TR E EDEEE T E

Security: Amazon VPC, AWS IAM, AWS CloudTrail, AWS Organizations (X
&

g

amazon

webservices



High Availability

a

DAX
SDK
WAZON VPC

AZ1
>

AZ2

AZ3 J

\ H )/

DynamoDB




DynamoDB API compatible
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Q: How easy is it to add in-
memory caching with DAX?

r—

A: Comment out the this code and
add this code

(

-
wl
=
wl

a
A
wim,
=0
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DAX is API compatible with DynamoDB

Read APIs: Getltem, BatchGetltem, Query, Scan

Modify APIs: Putltem, Updateltem, Deleteltem,
BatchWriteltem

Control Blane APIs: H7Rk— M (CreateTable,
DeleteTable, etc.)

_ _NINg
ffrramazon
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DAX has two caches

Item Cache {Getltem, Putltem}

key, value

Query Cache {query, scan}

guery text, result set

amazon
webservices



Write-through
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DynamoDB Accelerator (DAX): Reads

t., Getltem t.c Returnitem

YourRApplications

I

t., Cache Miss t_, Populate cache
DynamoDB®\ccelerator

I

t.; Getltem | . ‘

DynamoDB

amazon

webservices



DynamoDB Accelerator (DAX): Reads

t., Getltem t.; Returnitem

YourRApplications

I

t., Cache Hit

DynamoDB®\ccelerator

I

DynamoDB

amazon

webservices



DynamoDB Accelerator (DAX): Write-through

t., Putltem t., Returnitem

YourRApplications

I

t_; Populate cache
DynamoDB®\ccelerator

I

t., Write | . ‘

DynamoDB

amazon

webservices



DynamoDB Accelerator (DAX): Read after Write

t., Getltem

L,

Cache Hit

YourRApplications

I

DynamoDB®\ccelerator

I

DynamoDB

L3

Return item

amazon

webservices



Flexible
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DynamoDB Accelerator (DAX): Flexible

One-to-One One-to-Many Many-to-One

Your@pplication Your@pplication YourBpplications

I I I

DynamoDBM@\ccelerator DynamoDBM@\ccelerator DynamoDB®R\ccelerator

I I I

DynamoDB DynamoDB DynamoDB

Many-to-Many

YourRpplications

I

DynamoDB@\ccelerator

]

DynamoDB

_ _NiNg
isifamazon
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Scalable

8/22/2017 Slides not intended for redistribution &6 Bihazon
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Scaling DAX

Scale-up

(15.25 GiB to 244 GiB)
Scale Up

Scale-out

(up to 10 replicas)
Scale Out

ey

amazon
webservices



Manageability

8/22/2017 Slides not intended for redistribution &6 Bfhazon
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AWS Management
Console

Amazon
CloudWatch

Cost-based
Tagging

_ s
fiEFamazon
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Cache Eviction

Time-to-live (TTL) Least Recently Used (LRU) Write-through
eviction

amazon
webservices



Security

8/22/2017 Slides not intended for redistribution 5 amazon
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AWS
CloudTrail

\_ VPCsubnet IAM

8/22/2017 Slides not intended for redistribution 5 SRazon
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Use Case #1: Unpredictable spikes
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Customer Use Case #2: Speed

Response times in microseconds

amazon
webservices



Use Cases

Write-Through Cache

Write-Around Cache @

1
—
4

~ N

3
A——

DAX
1

DAX

2
—
3

2
G

DynamoDB

DynamoDB

fiEramazon

EF webservices
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= F=E A

» 1H7EJava SDK only, fISEBXIGIESE,

* US East (Northern Virginia). EU (lreland).
US West (Oregon). Asia Pacific (Tokyo). US
West (Northern California) 0D5 D Dithigy, T #l)

O] BE

* |Instances: r30Dd>

amazon
webservices



Agenda

 DynamoDB Streams
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DynamoDB Streams?
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What is DynamoDB Streams?

« DynamoDBICfTPOMNIZIEN. ¥, HIFRDEE

EREZHRFLEDIZUAlEE

- BE 24 BfELIRICZEDT—T)ILDT—5 (X
UCTITONIEEEDA NI —=LAIARTICTIE
AaJgE, 24EERE LI N —LATFT—F (.
TDE&. HESTND

» DynamoDB Streams OB=(IEEHH (CEE
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DynamoDB Streams®DIIEE{R:E

RIENMTONEZIEE (B DT —HE. S UT7SAXENB,
FED/\W S 1F— (X UTHITONIEEE (. 1EUWIEFTEUSH]EE
I\ aAF—NERDIFE(F. ZEULIEFE(SERDIEFT
DynamoDB Streams(Ci&ficNd &S D
Bl) F—=LDI\AXJAT7REFLTVNDT—T)L
S—J)LOZERIEEMERIDT L —7—DR1 > b T OIEE(CELT

O TJL—1v—1 : 100 /R1> MNIEE

@ TJL—V—2 :50 R1> MNCEE

@ TL—V—1 125 R1> MNZEE
DEQERCER (FL—v— 1) ([CHIBRETROT. DLDEICONE
REND, CNICKD. BT L—V—DEHFD)\A X7 ZEUSTE D,

3 DOEFINTHIE UWVEF TR RSND EFRSRVLD (QHDXDER
T QLDAINCKRREINDBDRRE) . HERTL —V7—DL I— RICHITDE
FTEZIEUWIER(CIRD,

_ _NINg
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DynamoDB Streamsh*5®DixAHHD
« DynamoDB SDK. CLIT?KCL(Kinesis Client

« DynamoDB =—27)LMDWrite”7
IL—Tv DK 2 BDE

_ibrary)Zz U\ Cae+BX D B 8E

Ea >/

EXEN DynamoDB

Streams NS EHTZ&EcHED Z EHVR]EE
Wll)l #RI(C 1,000 IEE%‘:E%E@“%@L-I-%B £/17Z DynamoDB

5 — 7)|/(c_7°I:I Ea=>/JUTWdi5EE

1 #E(C&EK 2,000 4D

E#H7% DynamoDB Streams h‘BE%%HR%th“Cé‘F%o

» DynamoDBADZE

Bl #

i C)

RSN D
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DynamoDB Streams®{EL\ k10O

- VJORVU—=3>LTJUS—>3>

o =LYV —2v)LPA NEDI-—TDEET.
AT, BEAT DIz 8O DIF[EIHASEST

e 1—H—W$ULWEBEZYIO—RIDET
< (dj ) I/WODE“/\TODE)KO) =)CA1)L7 )N

Vavasle Jow

/3/®%£$
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View types

B¥rB#ER (Name = John, Destination = Mars)
=(Name = John, Destination = Pluto)

View Type Destination
EWNAX—= E%ﬁﬁ']@ﬁ*& Name = John, Destination = Mars
FTUWA A== - BB DGR Name = John, Destination = Pluto
FIHAAXA—=> Name = John, Destination = Mars

Name = John, Destination = Pluto
F—0OH Name = John

amazon

webservices



DynamoDB Streams API

A
ListStreams IBTEDI7 N> ROIY Rik1 > hDRA kU — AFEihF
(A BUJ—/ARN) DYUXR hZIRT,
DescribeStream IEESNIEA MY — ADFHIBIEIREIRT,

AR —LDIREDIREE, 2DV UV -
(ARN) . EDZ v — ROERK. BXUENICHILT D
DynamoDBDFT—J)LE SV A b — AICEHT 215k IR

a—

GetShardlterator S —RAFL—IDUEZIRT, >v—RDETHS
T — I ZGHBROIEVNEIEET DEHICHERT D, 1T
L =S TERHEEHVIRA > MORIOMNRA > b FEFRA S
U — ARDFFEDINA > N ZIETE T Do

GetRecords EBESNESvv— RAMNSDA NI —A-LO—RZIRT,
GetShardlteratorMSEEUTES v — RAMF7 L —5ZEET
Bo

1B TeA 1 MBE/Z(F10004FD A kU — AL O— RZEYS

-_— I\,



DynamoDB Streams FIFEIE
(2017/8/9@ERRU—>32)

« StreamsDHEEZB3NL T DD (LI
- BASYIDORead T X b 25054 (3 HHR]
« F1&(E. 0.0228 USD/10/H

DynamoDB DynamoDB Streams
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DynamoDB Streams and
Amazon Kinesis Client Library

Partition 1 | KCL
Shard 1 " Worker
Partition 2
R KCL
DynamoDB Shard 2 Worker
DSAT> N E— Partition3 | | NE—_p
7 ) —,3> i Shard 3 o kel
Partition 4 Worker
Shard 4 KCL
Partition 5 ™ Worker
>_ Streams Amazon Kinesis Client

Library Application

L
v

Ne—

,l’l'l
I amazon
web

services



KCL(Kinesis Client Library)

 Kinesis API Z{EVENTUL\DHFER
(. DynamoDB Streams Z G (CF

O] §E
o Amazon Kinesis 1 >5—J1 14 A%
E#&9 D DynamoDB Streams
Adapter ZfEFI S L. 7T U —
= 3>C Amazon Kinesis =>4 7>
=25 (KCL) ZERULT
DynamoDB Streams (C 77t 2 EkE

_ _NINg
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DynamoDB Triggers

—

DynamoDB + AWS Lambda= DynamoDB Triggers
« AWS Lambda

e 0S. Fv)\Fa14FA>T
SDEHEAE

e S3. Kinesis, SNSZETDO-
N> MEEZTC IR
AR LUO—R (Node.js.
Java) Z3E1T

- A—Y7TUMNSDEHEE/
JERIEAMEONM U
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DynamoDB Triggers 1—X5—X

« DynamoDBADEZTIAH(CIHUTHEF TV OZ UDDEIT—TIL
DEF°T v S 1185 =ET

« DynamoDBODEFIARDETEDOD ZS3(CIRTF

° E—A?—QTJ&‘ODE/¢/0$DT%3FHH}§(:¥&E U?%;E‘WZ
EEO%Z
Amazon DynamoDB
AWS Lambda

Table and Streams




DynamoDB Triggers F#IHEE

« AWS Lambda BZRICx I BT X Melgh&
AWS Lambda BEZXDEITEIBI D DAHD32FALN

« AWS Lambda BE#h. >—J)LICEERMITFBEN
JE A B = A UITDEHAH CDWTIIERE
ey VA A

o
fiEFamazon
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DynamoDB Cross-region Replication

Asia Pacific (Tokyo)

DynamoDB Stream

US East (N. Virginia)

|

Cross-Region Replication

Library

EU (Ireland) Replica

amazon

webservices



DynamoDB Cross-region Replication1—Xo—2X

‘ DRc‘: L/‘CiFIJﬁH B ) 23> ADT I ZERTDIL
—YELY—DEENFEELESIC, MDU—232A

UJV) Z%c_c‘:b\_l FaVANES

« EWU—R:EBHEOU-—>32 (01 MEELUTWDIHEE, &
TEVAWSDY —23 205 DynamoDBd)‘j_-—j)I/%':mé’#HR%
ZET. IDEERLRT —I=ZRHEITDIENTREERD

* RR: —=TJ)LEHRDZRAHDIEERRZ DT DICHICLTUR
ZERAIDZEICKD, YAT—KRDY— BFv /S5 1 ZHiiY
FTDRENTED

- V=232 NA0L—>3> LW —>3>2(CU—-RLTY
ek L. NRAY—FT =52 LTURICLTUT—2320,
BECZEDY—23 V(IS RTLBITZITD
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DynamoDB Cross-region Library
A=—T 2V —=RXERDTHED. HMBTHMFIHAHT]EE
https://github.com/awslabs/dynamodb-cross-region-library

amazon
webservices


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

DynamoDB Cross-region Replication

DynamoDB Cross-region LibraryZ B3\ C. CloudFormationft;

DynamoDB®D RF1 X > b
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