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«  AWS does not offer binding price quotes. AWS pricing is publicly available and is subject to
change in accordance with the AWS Customer Agreement available at
http://aws.amazon.com/agreement/. Any pricing information included in this document is
provided only as an estimate of usage charges for AWS services based on certain information
that you have provided. Monthly charges will be based on your actual use of AWS services, and
may vary from the estimates provided.
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Referential integrity,
ACID transactions,
schema-on-write

i
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High throughput,
low-latency
reads and writes,
endless scale

RFIA> b

Store documents
and quickly access
querying on
any attribute
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Query by
key with
microsecond latency

) |
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—,
=
9357

Quickly and easily
create and navigate
relationships
between data

IR

Collect, store, and
process data
sequenced by time

Complete,
immutable, and
verifiable history
of all changes to
application data

Lift and shift, ERP,
CRM, finance

Real-time bidding,
shopping cart,
social, product

catalog, customer

preferences

Content
management,
personalization,
mobile

Leaderboards,
real-time analytics,
caching

Fraud detection,
social networking,
recommendation

engine

loT applications,
event tracking

Systems of record,
supply chain,
healthcare,
registrations,
LiEWEEL
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Amazon Quantum Ledger Database (QLDB)
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How Amazon QLDB works

Current state and Sh —
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AZEE
Current

DMV Scenario Journal

Version [Manufacturer [Model |[Year [VIN Owner Date of

0127 BT BT Il el il A i =

® 39 I S
Russell

History

Version [Manufacturer[Model [Year [VIN Owner Date of
= Purchase
1 Tesla Model S [2012 |123456789 [Traci 2012/7/16
Russell
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AETE

DMV Scenario
‘ 2012/7/16(CTracih'EEZ B A

2013/8/6(CTracifh*RonnielC
B 55

INSERT cars

Current

Version [Manufacturer [Model |[Year [VIN Owner Date of
Purchase

Nash

History

Version [Manufacturer[Model |[Year |VIN Owner Date of
Purchase
1 Tesla Model S |2012 |123456789 |Traci 2012/7/16
Russell

Nash
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AETE

DMV Scenario
‘ 2012/7/16(CTracih'EEZ B A

2013/8/6(CTracifh*RonnielC
B 55

INSERT cars

2016/9/2(CRonnieDEE (&
‘ EHCBEL. FE

DELETE

Current

Version [Manufacturer [Model |[Year [VIN Owner Date of
Purchase

History

Version [Manufacturer[Model |[Year |VIN Owner |Date of
Purchase
1 Tesla Model S |2 123456789 [Traci 2012/7/16
Russell

1 1 Tesla Model S |2 123456789 |[Ronnie |2013/
Nash
I
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Walk through a hash chain

INSERT cars

ID:1

Manufacturer: Tesla
Model: Model S
Year: 2012

VIN: 123456789
owner: Traci
Russell

Metadata: {
Date:07/16/2012
I

INSERT cars

ID:1

Manufacturer: Tesla
Model: Model S
Year: 2012

. SHA-256 H(T,) = 2526f16306c819d651af075934170d2430d246d9ab98d975d28a83baded47ca?

Metadata: {
Date:07/16/2012
}

adWws
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Hashing and chaining transactions

INSERT cars UPDATE cars

ID:1 ID:1
Manufacturer: Tesl owner: Ronnie Nash
Model: Model S

Year: 2012 Metadata: {

VIN: 123456789 Date:08/03/2013
owner: Traci Russefll }

Metadata: {
Date:07/16/2012 9
b

) L

H(T) = 2526f16306c819d651af075934170d2430d246d9ab98d975d28a83baded47ca7

UPDATE cars
ID:1
owner: Ronnie Nash
H(T) + et SHA-256 H(T,) = 86a90e4166453d9423b84d47dchd97c0e3099b1alf0d7cfca6c191d8fd8994ff
Date:08/(.)3/2013
}
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Hashing and chaining transactions

INSERT cars

ID:1

Manufacturer: Tesl
Model: Model S

Year: 2012

VIN: 123456789
owner: Traci Russefll

Metadata: {
Date:07/16/2012
b

UPDATE cars
ID:1
owner: Ronnie Nash

Metadata: {
Date:08/03/2013
}

DELETE cars
ID:1

Metadata: {
Date: 09/02/2016
}

&

L@e

H(T) = 2526f16306c819d651af075934170d2430d246d9ab98d97

H(T,) = 86a90e4166453d9423b84d47dchd97c0e3099b1lalf0d7cfca6cl191d8fd8994ff

5d28a83baded47ca7
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Hashing and chaining transactions

INSERT cars UPDATE cars DELETE cars

ID:1 ID:1 ID:1
Manufacturer: Tesl owner: Ronnie Nash

Model: Model s Metadata: {

Year: 2012 Metadata: { Date: 09/02/2016
VIN: 123456789 Date:08/03/2013 }

owner: Traci Russefll }

Metadata: { L
Date:07/16/2012 9 _)
b

H(T) = 2526f16306c819d651af075934170d2430d246d9ab98d97,5d28a83baded47ca7

H(T,) = 86a90e4166453d9423b84d47dcbd97c0e3099b1alf0d7cfcabcl91d8fd8994ff

H(T;) = ae2d64e562ec754ec3194c744eec72c9fdafffc6b559e0414d0e75bf96ca92ad
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HASTIANET—HEE

INSERT cars UPDATE cars H(Tz) DELETE cars H(Ts)
ID:1 ID:1 Ip:1

Manufacturer: Teslh owner: Ronnie Nash

Model: Model S Metadata: {

Year: 2012 Metadata: { Date: 09/02/2016
VIN: 123456789 Date:08/03/2013 }

owner: Tracy Russefll }

Metadata: {
Date:07/16/2012

}
H(T,) =2526F16306c819u651a075934170u2430u246uda98ud75u28adlvadend7car
H(T;) = 25d0b44e6e8878151646ffclfeadeb85c3ed4bfdbaec2123d9fcf67b6d5a81e0la
v
H(T,) ==86a90e41664536d5423b84d47debe07c0e3000bTalfd7efepbel0ldS£fa8004EE
H(T,) = a90a9898c7e4blaab19c705b554afd9e0bf6539bb0346df1Pbe362ff63001098
v
H(T;) =—ae2dbieStleciStec3ifdeddeecci2eOfdatffethbs50e0414e0e75bf06ca02ad
H(T;) = c6268578a24dbe0c7cfba07bd967411a35462b8c875d42f1991faad02c0ac93c
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Bl

T—IR—XARA ML= XU, I/JOUTIIX bE (202056 H1RTT)

E£ZiAH 1/0 100 DU OT X hépizD 0.799USD
Hud+AF 1/0 100R4DY TR hépTzh 0.155USD
v —FILA ML —2RE BEERIE 0.034USD/GB

A > 7V IR L —HKE H%ERE 0.285USD/GB

> SRR

Bl—U—=3 > N7 — S5 (R
B—U— 3> MN0F— 5 (3 16BE THER,
e 9999TB/HZET 0.114USD/GB

https://aws.amazon.com/jp/qldb/pricing/
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fELVY®T S — Amazon lon & PartiQL

Amazon lon

/* Ion supports comments. */
vehicle = {

'VIN' : 'KM8SRDHF6EUB74761" ,

'MfgDate': 2017-03-01T

'Type': '"Truck'

'Mfgr': "Ford'

'Model': 'F150'

'Color': 'Black"

'Specs': {
'EngSize’: 3.3 (decimal)
'CurbWeight': 4878 (int)
"HP': 327 (int)

'BatterySize': NULL.int

PartiQL

INSERT INTO cars

{
'Manufacturer': 'Tesla',
'Model ' : 'Model S',
'Year': 2012,
'"VIN': 123456789,
'Owner': 'Traci Russell’
}

UPDATE cars SET Owner = ‘'Ronnie Nash'
WHERE VIN = '123456789'

SELECT * FROM cars

aws
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Amazon ION & PartiQL

e Amazon ION
e T—AFONRFIAS FEUTQLDBICRFEENET
« IONIE, BT —78%EHYR— I BISONDRX—/\—tw b TY
« IONIFAWSICE> THFE=NEA—T >V —-XTT
» (http://amzn.qgithub.io/ion-docs/)
o IONRFZA NI 171 EIFTRL., EHREEBEICRDIBENSEDET

PartiQL
T—HEITUITDEHDSQLEE
B EEtT—9ZR171 I THR—b
F—FR(THIF LR
T — R IR LR
EBEDAWSH — E X TERNatively supports complex, structured data
PartiQLIFAWSI(C KD CHEESNEA—-—T >V —-XEETY
» |s open source : https://partigl.org/

adWws
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DEELANIL

RIED O] RE 4

Repeatable read
Read committed

Read uncommitted

Phantom reads
Phantom reads/non-repeatable reads

Phantom reads/non-repeatable reads/dirty reads
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Go build

Open source QLDB, PartiQL, and lon developer ecosystem

github.com/awslabs/amazon-gldb-driver-java

github.com/awslabs/amazon-gldb-driver-python

github.com/awslabs/amazon-gldb-driver-nodejs

github.com/aws-samples/amazon-gldb-dmv-sample-java/

github.com/aws-samples/amazon-gldb-dmv-sample-python/

Drivers Java
(Client SDKs)
Python
NodelS
Sample Java
tutorials
Python
NodelJS

© 2020, Amazon Web Services, Inc. or its Affiliates. All rights reserved.

github.com/aws-samples/amazon-gldb-dmv-sample-python/
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https://github.com/awslabs/amazon-qldb-driver-java
http://github.com/awslabs/amazon-qldb-driver-python
github.com/awslabs/amazon-qldb-driver-nodejs
github.com/awslabs/amazon-qldb-driver-nodejs
github.com/awslabs/amazon-qldb-driver-nodejs
github.com/awslabs/amazon-qldb-driver-nodejs
github.com/awslabs/amazon-qldb-driver-nodejs
github.com/awslabs/amazon-qldb-driver-nodejs
github.com/aws-samples/amazon-qldb-dmv-sample-java
github.com/aws-samples/amazon-qldb-dmv-sample-java
github.com/aws-samples/amazon-qldb-dmv-sample-java
github.com/aws-samples/amazon-qldb-dmv-sample-java
github.com/aws-samples/amazon-qldb-dmv-sample-java
github.com/aws-samples/amazon-qldb-dmv-sample-java
github.com/aws-samples/amazon-qldb-dmv-sample-java
github.com/aws-samples/amazon-qldb-dmv-sample-python
github.com/aws-samples/amazon-qldb-dmv-sample-python
github.com/aws-samples/amazon-qldb-dmv-sample-python
github.com/aws-samples/amazon-qldb-dmv-sample-python
github.com/aws-samples/amazon-qldb-dmv-sample-python
github.com/aws-samples/amazon-qldb-dmv-sample-python
github.com/aws-samples/amazon-qldb-dmv-sample-python
github.com/aws-samples/amazon-qldb-dmv-sample-python
github.com/aws-samples/amazon-qldb-dmv-sample-python
github.com/aws-samples/amazon-qldb-dmv-sample-python
github.com/aws-samples/amazon-qldb-dmv-sample-python
github.com/aws-samples/amazon-qldb-dmv-sample-python
github.com/aws-samples/amazon-qldb-dmv-sample-python
github.com/aws-samples/amazon-qldb-dmv-sample-python

However...

QLDB(FUL —>3FHIL5T—AIXR—XATCE—MNRRFI A NS5 —IX—-XTE
HDEEA

QLDBIF. BRIL—T v bDUF7)UtENEhS2H023200&0T
WRELET
7 Ry OOTUTIRRLS hS2H 02 3 2 AURA (C&E1L

FIZQLDBIE. AR MU, i, LiR— bDZSHITHEDOB—EXICR
U—=209FDZENAIRETT
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QLDB Streaming

Event Processing (AWS Lambda

Triggers)
AWS Lambda
E]‘E]‘E] — — > Triggers

Kinesis-powered QLDB
Data Stream

adWws

\/‘7

© 2020, Amazon Web Services, Inc. or its Affiliates. All rights reserved.



QLDB Export #sE

Amazon QLDB I AH—k

T AR— b

Amazon QLDB i3 2 a—F TN h 0¥ I a v Iv—FIEERLT, T—9NOIRTOEEEIL XS, RIE, M. B, /v I7v 7 O AFTLANDIZ AR—
Pl EERENTYY—FILFOY ORIV AR—TEET, HlRCE5 [

Ya70Ts 2Kk O

a FTATERT v 1 &

fERURRI (UTO) @ JOvoREEE v JOv/BETEE v S3KR

IJAR—bkYa7TizL
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Amazon CloudWatch (C&BDE=SFU D

1FE 3EME 12088 1B 38 18 \El

ReadlOs WritelOs JournalStorage IndexedStorage

StartSessionRequest Latency StartTransactionRequest Latency ExecuteStatementRequest Latency CommitTransactionRequest Latency




Amazon QLDB
A—RAT—AESHBHCDNT
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QLDBDZEEH

{') Digital Asset

Driver & Vehicle
Licensing
Agency
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BMW
Digital Vehicle Passport

Challenge

BMWIZ, DI >FTaFTa(CHOed h32Y
23> DELIREREEERT BIEHIC. £
FECEDIRINIEERBHET —F =B I Db
BERSHDET,

Solution

REHMIEG . R, A agH, 2. [BE, ¥
A YA, EEO— M DRI & D
W7 — % OB TEe /e B 2 i3 2 BMW
F UL INVHEBRAR— 8T 7V ORESEEBIMG L
L7, AmazonQLDBIZZ DV Y 2— g~
DOHETHY . BMWICHGES T — % &2 —
it SN B TRA L £ T
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Powered by a centralized ledger, Amazon QLDB

shop |
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Insurance
Amazon Quantum
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] Refuel pzo=& M. Carwash ﬂé% Car sale

Government o
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o change

Third-party
data inputs
(Verified claims)
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DVLA

Driver & Vehicle Registry

Challenge

DVLAE, REDRSA/\—DF—HIR—X LRk
EERD RS+ /)\—EBElDFT —IN— XD
BFziBH 9 3RERAOHEMTI ., DVLADELF
DT —HIR—R(E, FBIBIRRAF—<DUL —
S FIT—HIR—IATHEEINTHD., T—
S DEMHEDZEAL O REIBHTF DR A IRFEARA\DXT
JGhEE L <7ixoTLE U,

Solution

DVLAIZ. $ERkDF L LI ZADY L—3 3
VT —HR—=ANG ==L A AL
T2 AF—~ SR H T & 5 BIRORHEZ D i
ZAHZT-QLDBIZEAT L E LT=, MOBUMHETT
DRITAN—FT—HEHRT 5L, DVLAIZE
ML ER A TE DIEWE Rt 252 &2
TEET,
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%& Citizens %% Corporate %% OGD %ﬂ Systems

AWS Cloud
~

: Business domain : i Enquiry domains ] :
| ¥ [l;;,ﬂ |
1 (. = :
1 k e : : |
I
: Amazon EC2 Amazon EC2 o Amazon |
: Command Query Handler : : AP| Gateway :
: Handler X _ :
- R A ~ 2 : 1 /'\ !
I I
&= €= i QIHO .
i zgx zgs o N :
- . .
. Amazon RDS Amazon RDS ' | Amazon Simple AWS Lambda AWS Lambda i
. Write Model Read Model . I Queue Service Data Load Enquiries 1
I I
| . 1! S -
¢ o — <
: 5 1! I
[ |
i Amazon EC2 Amazon Simple | | Amazon :
. Event Handlers Notification Service ! | DynamoDB [
' L o m e e e ]
NAIC
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QLDBR=IEDV —IFT I F v —

Streaming and serverless

%% Citizens %% Corporate

AWS Cloud
~

()

Business domain

Amazon
API Gateway

AWS Lambda Amazon Quantum AWS Lambda

Command Handler Ledger Database Query Handler
Write/read model

.
Z-

Amazon Kineses
Data Stream

Amazon
API Gateway
—l—8—
1 -
: AWS Lambda Amazon
: Event Handler DynamoDB Enquiries
l : , \
1
I g r-n
- =hs ————p
! ™ = [I@
. Amazon Kineses Amazon
1
1

Data Firehose Elasticsearch Service
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Other

https://aws.amazon.com/jp/blogs/startups/mediscis-platform-leverages-amazon-gldb/

https://aws.amazon.com/jp/blogs/startups/empowering-data-privacy-compliance-with-osano/

CAA)

v"

© 2020, Amazon Web Services, Inc. or its Affiliates. All rights reserved.
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Q&A

HEXA TSR OEIERMICDLTIE
AWS Japan Blog [https://aws.amazon.com/jp/blogs/news/] (CC
ZEA=ECEAVESEIR

aws
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https://aws.amazon.com/jp/blogs/news/

Blockchain@Loft

« AWS Loft Tokyo (CTBRAT « CNETOEEE. rEVD

Meetup ZRMEL TL\D « 2019/07/25 #00 Kick-Off
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