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Aurora DSQL At E AlEfst7| ol CHE MM ZHE SFot=X| HASAH L.

« 1AM IDO| AWS Management Console0 21218 4= /&= HEHo| Jo{of g L|C}.

- IAM ID= Ct& 7|& & stLHE &F5HoF gL ct.
« AWS Aol ofH Z[AAMML EUE - E = U= HMA HEt
« IAM H8t iam:CreateServicelLinkedRole %! IAM 2= £tQ4 dsql: *0i] CHEF HAM|A HEt

« Unix2t FASH B-E0 M AWS CLIE AH85tE A< Python HT 3.8+ & psql H{A 14+7} A x| (0]
AU K| ZQIFLICH o EE(A 0| HTIS & Qlste{H OIS BHES A-deLct

St
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python3 --version
psql --version

CHE 20l A AWS CLIE AI25tE 7 Python HA 3.8+ L psql HE 14+8 £S5 22 MXsHof
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+ AWS CloudShell& AF2 3104 Aurora DSQLOI M ASHEAE B2 Python 7 3.8+ & psql HE
14+7} £71 ™ 10| M-S EILICH. AWS CloudShellod| CHEF XEA|EH LI 2 AWS CloudShellBF £
Cl7l2728 HZ3HMIL.

+ GUIE AF&3t04 Aurora DSQLOI| M| A SH24™H DBeaver EE = JetBrains DataGrip2 AF& &FLIC}H &}
Mt LHE 2 DBeaverg At&5t0{ Aurora DSQLOY| HA[A 4! JetBrains DataGrip2 AH&35t0{ Aurora
DSQLO|| HAMHA(Z)E XML,
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CHE Y E S35l Aurora DSQLOY HMAE = Q&LICH CLI, APl 2! SDKE AI235te WS 2ot
240 Aurora DSQL HA|A MME 2 XML,
A

« AWS Management Console2 &3l Aurora DSQLO{| HAM|A
« SQL EEI0|YUEE ALE 3104 Aurora DSQLOH| 4 A[A
+ Aurora DSQLOY M PostgreSQL Z2EZ Al

AWS Management Console2 & lf Aurora DSQLO| HA|A
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= A& LI
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Aurora DSQL®2 PostgreSQL Z2EEZ2 AFSELICH SHAE| HZA8E M MBE IAM IS E
22 432 XSsto] MEst= Uit ZEI0[HEE ASEFLICH 215 EZ2 Aurora DSQLO| AWS
Slgnature Version 48 AIE5t0]1 SMoE MHste I Re = AFE LTt

Aurora DSQL2 QBN Bt EE2 ASELICH EE2 34 MY & o280 ¥ FX| ot&Lct o
S2EIEZZ AI8350{ CtA| 2445t 2{ 1 6t 42 @™ol HEELC XHAIEH LHE & Amazon Aurora
DSQLO‘”A‘I OI_|7< Ea M AHA—| A-IIA=|% 7|'§|I-_7|<_
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https://console.aws.amazon.com/dsql
https://docs.aws.amazon.com/aurora-dsql/latest/userguide/SECTION_authentication-token.html
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psql2 A& 5104 Aurora DSQLOY| M| A (PostgreSQL CHEH E{O[E)

psql REE|E|= PostgreSQLO| CHE E{O|E 7|g ZHEJCSQILICE O|E Sall CHEESE 22
E ™8t 1, PostgresQLOY =5k, #E2| A E = & A&LICH 32| 85 AlztE 752
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PostgreSQL Downloads HO|X|0IM 2F AMAe| Mx| Z2O3S P—E—E grLICH psqlodl CHEE REA|
Bt LI 2 https://www.postgresgl.org/docs/current/app-psql.htm=

AWS CLIZ7} o|0] Mx|Z|of U= HR CHS HAIE A8 3510 2{AE{| HAZELICH psqlO] A A
%|£|o4 2= AWS CloudShell€ AF&3&t7{L} psqlS EIX Mx|E & aa'aucr.

# Aurora DSQL requires a valid IAM token as the password when connecting.
# Aurora DSQL provides tools for this and here we're using Python.
export PGPASSWORD=$(aws dsql generate-db-connect-admin-auth-token \
--region us-east-1 \
--expires-in 3600 \
--hostname your_cluster_endpoint)

# Aurora DSQL requires SSL and will reject your connection without it.
export PGSSLMODE=require

# Connect with psql, which automatically uses the values set in PGPASSWORD and
PGSSLMODE.

# Quiet mode suppresses unnecessary warnings and chatty responses but still outputs
€rrors.

psql --quiet \
--username admin \
--dbname postgres \
--host your_cluster_endpoint
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C22C HO|X|& FZStMK. 0|0{X|= EtAH 0| = DBeaverg At&35t0{ E2{AE{0| ¢1Z25= W
2 MYygrct.

1
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https://www.postgresql.org/download/
https://www.postgresql.org/docs/current/app-psql.htm
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1. exampleO|2t= A7|0HE MdgLICEH

CREATE SCHEMA example;

2. Xsez d-EE UUIDE ZEI0|HE| 7|2 ME3te QIE0|A HIO|IES M gfLC.

CREATE TABLE example.invoice(
id UUID PRIMARY KEY DEFAULT gen_random_uuid(),
created timestamp,
purchaser int,
amount float);

3. ElIE|O|EE MEslE EXx QHAE HYFLIch

CREATE INDEX ASYNC invoice_created_idx on example.invoice(created);

4. FME0IES dYFLICH

CREATE TABLE example.department(id INT PRIMARY KEY UNIQUE, name text, email text);

5. psql \include BHE AI&3+0q GitHub2| aws-samples/aurora-dsqgl-samples 2|%Z X|E 2|0{| A

CI22E8 department-insert-multirow.sql IILE ZEFLICH my-pathE 24 S A}
Eo| ZZZ HiELCt
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https://docs.aws.amazon.com/IAM/latest/UserGuide/troubleshoot.html
https://repost.aws/knowledge-center/troubleshoot-iam-policy-issues
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https://github.com/aws-samples/aurora-dsql-samples/tree/main/quickstart_data
https://github.com/aws-samples/aurora-dsql-samples/tree/main/quickstart_data
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\include my-path/department-insert-multirow.sql

psql \copy BHZ AtE35t0{ GitHub2| aws-samples/aurora-dsql-samples 2|Z X|E 2|0 Tt
2ZE$tinvoice.csv IHYUE ZEBILICEH my-pathE 24 SAHES| ZZ 2 HiELICH

\copy example.invoice(created, purchaser, amount) from my-path/invoice.csv csv

FME eIt B OIEE 7222 EEYLICH

SELECT name, sum(amount) AS sum_amount

FROM example.department LEFT JOIN example.invoice ON
department.id=invoice.purchaser

GROUP BY name

HAVING sum(amount) > 0@

ORDER BY sum_amount DESC;
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EH2 M Hj £ A7 OEO| 71 BEE EodELICH

sum_amount

54061.67752854594
53869.65965365204
52199.73742066634
52034.078869900826
50886.15556256385
50589.98422247931
49549.852635496005
49266.15578027619

Example Department Three
Example Department Seven
Example Department Eight
Example Department One
Example Department Six
Example Department Two
Example Department Five
Example Department Four
(8 rows)
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X404 A CloudShelll M ¥7|& MESEFLICEH
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Example

CREATE SCHEMA example;

CREATE TABLE example.invoice(id UUID PRIMARY KEY DEFAULT gen_random_uuid(), created
timestamp, purchaser int, amount float);

CREATE INDEX ASYNC invoice_created_idx on example.invoice(created);

CREATE TABLE example.department(id INT PRIMARY KEY UNIQUE, name text, email text);
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|OIEH& ZEgfLICH REMIEF L& 2 3EHAL:

ZotMlR.

9. psql copy X include BHEE AtS35t0{ M
Aurora DSQLO|A MZE SsQL 23 AlsH MAd

I
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x

fjo

\copy example.invoice(created, purchaser, amount) from samples/invoice.csv csv
\include samples/department-insert-multirow.sql
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E 40l M CloudShellol| M F7|E E=HETLIC.
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CloudShell A|2fg MESTFLICE
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Example

SELECT name, sum(amount) AS sum_amount

FROM example.department

LEFT JOIN example.invoice ON department.id=invoice.purchaser
GROUP BY name

HAVING sum(amount) > 0

ORDER BY sum_amount DESC;
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IAM 215,
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Management Console, AWS CLI EE&= AWS SDKE AFE83l04 QI 2 MEE £ QlaLch

IAM &t 204

Aurora DSQL 2 HAE|E #t2|5t24 Aurora DSQLOY| CHEF IAM X2 Al235tod HEtE B
Of&fL|C}. o & S04 EHAEE MMsIE{H OIS ME A £odnt ZHo| IAM IDO]| IAM ZF
dsql:CreateClusterof CHEl HEO| JU=X| ElgLICH

{
"Effect": "Allow",

"Action": "dsql:CreateCluster",
"Resource": "arn:aws:dsql:us-east-1:123456789012:cluster/my-cluster"

}

REMIEE LIS 2 1AM EA TS A Estod SSHAH #HE| MM E H AL,

SAEo0| edZA5tE{H™ 2l

0|>I
o

ol M8t 2040 IAM2 At 8L|Ct.
IAM 215,

Zo{AEo0| ALY HEF0| U= IAM IDE AHE36t04 A 2I1F EE S HMELICH RHMEH LHIE=2

Amazon Aurora DSQLOAM @18 EZ2 MME EXSMR.

|IOIl

ZEAEH e


https://www.postgresql.org/docs/current/user-manag.html
https://docs.aws.amazon.com/IAM/latest/UserGuide/intro-iam-features.html
https://www.postgresql.org/docs/current/user-manag.html
https://docs.aws.amazon.com/signin/latest/userguide/how-to-sign-in.html
https://docs.aws.amazon.com/signin/latest/userguide/how-to-sign-in.html
https://docs.aws.amazon.com/cli/latest/userguide/cli-chap-configure.html
https://docs.aws.amazon.com/sdkref/latest/guide/access.html
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IAM 3t 04
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« admin L2 A8 35t= 8 dsql:DbConnectAdming AFS & LICH Aurora DSQL2 O| &
2 ASo 2 Mdstn #elgLct chE ME IAM E& 242 adminO| my-clusterol 91735t
T8 &S

{

"Effect": "Allow",
"Action": "dsql:DbConnectAdmin",

"Resource": "arn:aws:dsql:us-east-1:123456789012:cluster/my-cluster"
}

o Ar8AH XIS CO|E{HIO|A dE 2 AL 5t= B dsql:DbConnectE AFE & LICEH Cl|O|E{H| O]
A0|M SQL BHEE A83S | g2 M5t 2elguct CHE ME IAM E3 242 ALS
INIPNESHE [o][= 17 [o] EAEEE-1 ICH 1AI1ZE SOt my-clusterol KA =S S{SELICH
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o
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{

"Effect": "Allow",

"Action": "dsql:DbConnect",

"Resource": "arn:aws:dsql:us-east-1:123456789012:cluster/my-cluster"
}
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E AZASH & CS ol A2 Z 0ol AWS
IAM GRANT & A& 30 A& AL X|H CllO|E{H|O| A AerE A 1Z2E" THEto| U=
IAM ID2} EI’EEH—IEL

AWS IAM GRANT custom-db-role TO 'arn:aws:iam::account-id:role/iam-role-name"';
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admin G& S ALE35t0{ FHAE | HAZAFLICH sSQL BHEES A~A5tod AAE XL X HIO|E{H[ 0| A
g2 M5t HEHE Fo{FLICH REMIEH LHE 2 PostgreSQL B A 2| PostgreSQL database
roles & PostgreSQL privilegesE & Z5HA|2.

AEste IAM HH 22 FHAE Zdsts Ol Ar&stE Q& 0l admin@IX| AFE X} X[ Tl O|E
HOo|A g QIx|of ket Eet&LICH E3F HA2 o] o LB IAM Zrdo] ek FekE Lo
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"dsql:DbConnectAdmin"
AEXE X8 HIO|EH[0]A& HE S ALE 501 SEHAE{0| AZEE M HX IAM Q& S HIO|EHH0]A
gt AZELICH EB{AE0| AEst= O AHESt= IAM IDM= CHS IAM B 2 U2 = = U=
TEho| Q{o{ok gfLch.

"dsql:DbConnect"
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https://www.postgresql.org/docs/current/user-manag.html
https://www.postgresql.org/docs/current/user-manag.html
https://www.postgresql.org/docs/current/ddl-priv.html
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IAM 22 24 S AL 5104 2 E{AH 2

Aurora DSQL Z2{AHE #2|E M %*OI sl oF ot = E ol CHaHAMEF H& Xt s x|H
o & S04, A& 0| 2HAH HEE 71X27(2 sliof ot= B CHE HE HHnt Zo| Hg HetS

GetCluster 2! ListClusters "I‘-|°FOE FAEHE &= U&LICH

{
"Version" : "2012-10-17",
"Statement" : [
{
"Effect" : "Allow",
"Action" : [
"dsql:GetCluster",
"dsql:ListClusters"
1,
"Resource": "arn:aws:dsql:us-east-1:123456789012:cluster/my-cluster"

CHS oAl HX2 SE{AH ZElo] A8 E = UE ZE IAM 8H 5fdS HoiFE LI

{
"Version" : "2012-10-17",
"Statement" : [
{
"Effect" : "Allow",
"Action" : [
"dsql:CreateCluster",
"dsqgl:GetCluster",
"dsql:UpdateCluster",
"dsqgl:DeleteCluster",
"dsql:ListClusters",
"dsql:TagResource",
"dsql:ListTagsForResource",
"dsqgl:UntagResource"
1)

"Resource" : "*"

IAM S5 i g AL85to] BRIAE 2
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IAM & PostgreSQL 2
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admin 2[2| Cl|O|E{H|O|A 2&of CHEt HMAE F[A5tE{P dsql:DbConnectd CHEt IAM ID2]
HMAE FAELICH IAM HHEZ HEISHHLE IDAUIM R E 22| LCh.

CllO[E{H|O| A0 A AWS IAM REVOKE BHEZ AtE5t0] G|O|E{H|O|A 3gtnt IAM 7He| edAE K|
HEg =& JU&Lct CIO|E{H 0| A AR 0| HMAE FASHE Lo CHEF REAIEH LIS 2 IAM X
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Amazon Aurora DSQLOIA 218 EZ MM

SQL 2zt0|HEE A8 304 Amazon Aurora DSQLOY| @4Z45t24H &2 2 A8 E Q15 E2 8 MM
LICH ol EE2 g QIEste HIEt AFSELICH dZo| MYEH @1E EZ0| Bzt 40|

L& &hLCt.

AWS Console2 AI&35104 215 EES MHESIH EE2 J7|BMo R 1A|ZF 20 RS2 2 Bt2EL
Ct. AWS CLI EEE= SDKE AFS o+04 EZs Mdste 8% 7I

604,800F= L|Ct. E2t0|E 0| A Aurora DSQLOY CHA| &4

2 M8SIHL M EES dMHE = A&LICH

EZ MAM2 AZHEEd™ Aurora DSQLOIAM IAM %4 #H
Console, AWS CLI B = AWS SDKE AI235l0{ EES ’SE*LIEL

IAM 2! PostgreSQLEZ A& 35t0d Het £of A 22


https://docs.aws.amazon.com/aurora-dsql/latest/userguide/CHAP_quotas.html
https://www.postgresql.org/docs/current/ddl-priv.html
https://docs.aws.amazon.com/aurora-dsql/latest/userguide/getting-started.html#getting-started-quickstart
https://docs.aws.amazon.com/IAM/latest/UserGuide/access_policies_create-console.html
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« AWS Console2 At83t04 Aurora DSQLOIM 218 EZ &M
« AWS CloudShell& AF& 3104 Aurora DSQLOI A Q! =
« AWS CLIE A83t04 Aurora DSQLOIM Q15 EE M4

+ SDKE Ar83+04 Aurora DSQLOIM EE M4
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1.  AWS Management Console0i| 212!
DSQL 2&& YLt
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ELict
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AWS CloudShell2 AF2510{ Q15 E2 2 M5l HMX| O} stde 4 asfof Lot

» Aurora DSQL EAEE MAErLICE.
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https://console.aws.amazon.com/dsql
https://docs.aws.amazon.com/aurora-dsql/latest/userguide/authentication-authorization.html#authentication-authorization-iam-role-connect
https://docs.aws.amazon.com/aurora-dsql/latest/userguide/getting-started.html#getting-started-quickstart
https://docs.aws.amazon.com/AmazonS3/latest/userguide/example-walkthroughs-managing-access-example4.html
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AWS CloudShellg At835t01 218 EE2E ddsts EY

7.

AWS Management Console0l| 21218+ CI3, https://console.aws.amazon.com/dsql0l Al Aurora
DSQL Z2& & YLt

AWS Console 21% 5tEH0{ A AWS CloudShell2 ME4 g LIC},
AWS CLIE Ex[stE{H Z|& HTIO| AWS CLI dX| EE= UC|O|Eo Ltet /= HAHE MEAMSL.
sudo ./aws/install --update

ChS WHEES A5tod admin Aol Chet Q15 EE S MMELICH us-east-12 A 2SR
H* T your_cluster_endpointE AXN E2c{AES| AEEZQIEZ HHELICEH

(® Note
admin2 2 M5t X| of= B generate-db-connect-auth-token2 CHAI ALSE
L[Ct.

aws dsgl generate-db-connect-admin-auth-token \
--expires-in 3600 \
--region us-east-1 \
--hostname your_cluster_endpoint

X7 et IAM EX 2 W IAM HAME MY [ HMA HE E= SAUEX| G2 HY 2
FE olldsteds ofE A alioF B2 E HZEstHIR
CHS BEE AE510d psql S ALEsll SC{AE{0l| CiE 12 S AIRFELICH

PGSSLMODE=require \

psql --dbname postgres \
--username admin \
--host cluster_endpoint

of3 8 Ustets ZELETL EATLIC M8 E2S AT £7} Zo|L RAHE X E
5HX| 9= = BHLICH psqlol CHe ZEZEO] 2of JALIC

Password for user admin:

EnterE T &LIC}. PostgreSQL ZEZ E 7} Z A|ELICEH

AWS CloudShell 24


https://console.aws.amazon.com/dsql
https://docs.aws.amazon.com/IAM/latest/UserGuide/troubleshoot.html
https://repost.aws/knowledge-center/troubleshoot-iam-policy-issues
https://repost.aws/knowledge-center/troubleshoot-iam-policy-issues
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postgres=>
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CtS oA E CFHE £8E AH8510] admin F&of CHEt 1E EES HdeLICH

« your_cluster_endpoint - EE{AE Q| AEZQIEQILICH 0 A
@labc2ldefg3hij klmnopqurstu.dsql .us-east-1.on.aws2} Z0|
your_cluster_identifier.dsql.region.on.aws &4/ MHELIC}

« region-us-east-2 £ us-east-110t Z2 AWS 2Lt

CHS ofl AlollAlE E20]3,600%(1A1ZH 0 R E|ES pHa Alzhe MAELICH

Linux and macOS

aws dsql generate-db-connect-admin-auth-token \
--region region \
--expires-in 3600 \
--hostname your_cluster_endpoint
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https://docs.aws.amazon.com/IAM/latest/UserGuide/troubleshoot.html
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https://repost.aws/knowledge-center/troubleshoot-iam-policy-issues
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Windows

aws dsqgl generate-db-connect-admin-auth-token ~
--region=region "
--expires-in=3600 ~
--hostname=your_cluster_endpoint

()]

DKE AF25}04 Aurora DSQLOAM EZ A4

o

SEAE{7H ACTIVE MEHY I SEIAEO] CHEt 15 E22 MAE 4 U&LICH SDK oAl ME Cf
S 4442 AFR 5104 admin AFOl CHE Q15 E22 MBI}

« your_cluster_endpoint(EEE yourClusterEndpoint) - Aurora DSQL EHAE{Q| A= Z QI
EQIL|Ct oAl @1abc21ldefg3hijklmnopqurstu.dsql.us-east-1.on.aws2t 20| O|E X|

M 8A2 your cluster_identifier.dsql.region.on.aws®LICt.

« region(EEE RegionEndpoint) - us-east-2 & us-east-11 ZH0| E2{AE{ 7} {I%IBF AWS
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def generate_token(your_cluster_endpoint, region):
client = boto3.client("dsql", region_name=region)

# use ‘generate_db_connect_auth_token’ instead if you are not connecting as

admin.

token = client.generate_db_connect_admin_auth_token(your_cluster_endpoint,
region)

print(token)

return token

C++ SDK
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« admin Y& =E HZASI= B GenerateDBConnectAdminAuthTokeng At EFL|Ct.
/\

« AR XIH Ho|EH| o]
LICF.

35t 2 445 E AL GenerateDBConnectAuthToken2 Al

#tinclude <aws/core/Aws.h>
#include <aws/dsql/DSQLClient.h>
#include <iostream>

using namespace Aws;
using namespace Aws::DSQL;

std::string generateToken(String yourClusterEndpoint, String region) {
ws: :SDKOptions options;
Aws: :InitAPI(options);
DSQLClientConfiguration clientConfig;
clientConfig.region = region;
DSQLClient client{clientConfig};
std::string token = "";

// If you are not using the admin role to connect, use
GenerateDBConnectAuthToken instead
const auto presignedString =
client.GenerateDBConnectAdminAuthToken(yourClusterEndpoint, region);
if (presignedString.IsSuccess()) {
token = presignedString.GetResult();
} else {
std::cerr << "Token generation failed." << std::endl;

std::cout << token << std::endl;

ws: :ShutdownAPI(options);
return token;

JavaScript SDK

« admin Y& =E 1Zst= B getDbConnectAdminAuthToken2 AFSELICEH

o
A 4E 2 QiZ45tE B getDbConnectAuthToken2 AFSEHLIC
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import { DsqlSigner } from "eaws-sdk/dsql-signer";

async function generateToken(yourClusterEndpoint, region) {
const signer = new DsqlSigner({
hostname: yourClusterEndpoint,
region,
)8
try {
// Use “getDbConnectAuthToken® if you are _not_ logging in as the “admin’ user
const token = await signer.getDbConnectAdminAuthToken();
console.log(token);
return token;
} catch (error) {
console.error("Failed to generate token: ", error);
throw error;

Java SDK

o
A 82 HAZASE 4L generateDbConnectAuthTokeng AFEE

Aurora DSQL SDK
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import software.amazon.awssdk.auth.credentials.DefaultCredentialsProvider;
import software.amazon.awssdk.services.dsql.DsqlUtilities;
import software.amazon.awssdk.regions.Region;

public class GenerateAuthToken {
public static String generateToken(String yourClusterEndpoint, Region region) {
DsqlUtilities utilities = DsqlUtilities.buildex()
.region(region)
.credentialsProvider(DefaultCredentialsProvider.create())
.build();

// Use “generateDbConnectAuthToken® if you are _not_ logging in as “admin’

user
String token = utilities.generateDbConnectAdminAuthToken(builder -> {
builder.hostname(yourClusterEndpoint)
.region(region);
1);
System.out.println(token);
return token;
}
}
Rust SDK
CISot 2 doz EES MAME £ QlaL]o

« admin Qg2 HAZASE AR db_connect_admin_auth_token2 AI2&rL|LC}.
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use aws_config::{BehaviorVersion, Region};
use aws_sdk_dsql::auth_token::{AuthTokenGenerator, Config};

async fn generate_token(your_cluster_endpoint: String, region: String) -> String {
let sdk_config = aws_config::load_defaults(BehaviorVersion::latest()).await;
let signer = AuthTokenGenerator: :new(
Config::buildex()
.hostname(&your_cluster_endpoint)
.region(Region::new(region))
.build()
.unwrap(),

);

// Use “db_connect_auth_token® if you are _not_ logging in as “admin’ user
let token = signer.db_connect_admin_auth_token(&sdk_config).await.unwrap();
println!("{}", token);

token.to_string()

}
Ruby SDK
CISot Z2 Yoz EES MME £+ &L

admin €& 2 9435l = B generate_db_connect_admin_auth_tokeng AFEErLICH.

o
o AEXF XS HIO|E{H|O|A A& 2 HAZZSH= B generate_db_connect_auth_tokeng At

gLt

require 'aws-sdk-dsql'

def generate_token(your_cluster_endpoint, region)
credentials = Aws::SharedCredentials.new()

begin
token_generator = Aws::DSQL::AuthTokenGenerator.new({
:credentials => credentials

)

# if you're not using admin role, use generate_db_connect_auth_token instead
token = token_generator.generate_db_connect_admin_auth_token({

:endpoint => your_cluster_endpoint,

:region => region
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1)
rescue => error
puts error.full_message

end
end
NET
(® Note
34| SDK for .NETO{l= Aurora DSQL01| CHE Q18 E28 ddst7] I8 7
2 XME API A 2 20| ZF o UX| ei&LICH Ol REEE] Z2i2Q

DSQLAuthTokenGenerator& AFEsHoF &fLICE ChE ZE ME2 NETOH| CHEt Q15 E
22 MASH= HiHS HodE Lo}

=H= -

Cl=2 of| Aol A= DSQLAuthTokenGenerator REIZIE| 2EiAE AI25104 admin &&0| UE
AE8Xtol oI5 EEE MMBILICH insert-dsql-cluster-endpointE AN Se{AE =X
QIEZ HpEL|CH.

using Amazon;

using Amazon.DSQL.Util;

using Amazon.Runtime;

var yourClusterEndpoint = "insert-dsql-cluster-endpoint";

AWSCredentials credentials = FallbackCredentialsFactory.GetCredentials();

var token = DSQLAuthTokenGenerator.GenerateDbConnectAdminAuthToken(credentials,
RegionEndpoint.USEastl, yourClusterEndpoint);

Console.WritelLine(token);

Aurora DSQL SDK
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Golang

® Note

Golang SDK= O[2] MEE
ChS 2= of| A9 ZHOo| M

22 ddst7| fIEt 7|2 M3 HMEE M3t ef&Lict
(@]

CtE ZE o Alol M= PostgreSQL AFEALE 78IS 2 actiong RI™HELICEH
« admin UEZE HAZAS= DbConnectAdmin & AL &rLC}.

a2
o AMEX XA Clo|E{HI0|A A&t 2 445 E 3R DbConnect 212 AP 3fLICH

CtZ Ol Al E yourClusterEndpoint & region @M action2 AMSELICE.
PostgreSQL AL AHE 78t 2 actiong RIFFLICEH
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func GenerateDbConnectAdminAuthToken(yourClusterEndpoint string, region
string, action string) (string, error) {
// Fetch credentials

sess, err := session.NewSession()
if err !'= nil {
return "", err
}
creds, err := sess.Config.Credentials.Get()
if err !'= nil {
return "", errx
}
staticCredentials := credentials.NewStaticCredentials(

creds.AccessKeyID,
creds.SecretAccessKey,
creds.SessionToken,

)

// The scheme is arbitrary and is only needed because validation of the URL
requires one.

endpoint := "https://" + yourClusterEndpoint
req, err := http.NewRequest("GET", endpoint, nil)
if err !'= nil {
return "", err
}

values := req.URL.Query()
values.Set("Action", action)
req.URL.RawQuery = values.Encode()

signer := v4.Signer{
Credentials: staticCredentials,
}
_, err = signer.Presign(req, nil, "dsql", region, 15*time.Minute, time.Now())
if err !'= nil {
return "", errx
}

url := req.URL.String()[len("https://"):]

return url, nil
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1. SQL REEIEIE AES50q Aurora DSQL E{AE{0l| AZELICH.

IAM 24 dsql:DbConnectAdminO| EE{AE0| 1AE = U5 HEto| £0o4E IAM DLt &7
admin Cl|O|E{H|O|& H& S ALSEfLICH.

2. WITH LOGIN Mg X|H35to{ M| Cl|O|E{H|O| A &S MAELICEH

CREATE ROLE example WITH LOGIN;
3. CIOIE{H|O|A &S IAM 4& ARNI ZAFLICH,

AWS IAM GRANT example TO 'arn:aws:iam::012345678912:role/example’;
4. O|O|EH|o|A Agof Ho|EHI0|A =& HEt £0d

CHS o Alof A= GRANT HEE A& Stod HIO|E{H|O|A LHo| M HEF £0{E MBS EfLICH

GRANT USAGE ON SCHEMA myschema TO example;
GRANT SELECT, INSERT, UPDATE ON ALL TABLES IN SCHEMA myschema TO example;

KEMIEH L& 2 PostgreSQL MBI A PostgreSQL GRANT 2! PostgreSQL PrivilegesE & X 35HMIL.

IAM 30| M CI[O|E{H|O| A TEF B0 F A
CIO|E{H|O|A T H 048 F|A5tE{T AWS IAM REVOKE XS AL ELCt.
AWS IAM REVOKE example FROM 'arn:aws:iam::012345678912:role/example’;
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» Aurora DSQLM|M X|¢E|l= OIO|E

+ Aurora DSQLO] X| ¥ E|= SQL
« Aurora DSQLOIM K| E|= SQL BE 5+ &gt
« Aurora DSQLO|M X|#HE|X| 2L = PostgreSQL 7|S

Aurora DSQLOAM X[ El= HIO|E &

o

Aurora DSQL2 B QI PostgreSQL & 2| 52| &lEHE R|pELICE

=X

« XA OOJE &

« ZX OO 88

. 2 U AlZHHOlE] R

« ZIEt ColEf &

. #E| HE ClolE 83

%7t ClolE R8

Aurora DSQL2 C}= PostgreSQL At |O|E| 82 K|ELICH

HE ofdzlod Hel ¥ HEE AEZ|X] 27|
s
smallint int2 2 bytes 2 bytes
integer int, 4 bytes 4H|E
int4
bigint int8 -9,223,372,036,854 8 bytes
,775,808~+9,223,37
2,036,854,775,807
real floats4 A A& etR|e HUT  4H|IE

o
1
>

of

o]

o]

A
[

XlgElE clolH /8
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B ofdzlo{ HelXHLUE AEB|X| 77|
A

double float8 A% X&$ 157HK|Q] HEUT 8 bytes

precision

numeric [ decimal MNAUTE MEHE = Q= Mt H™MAT X8

(p,s)] [(p,s)] & =& z|cH H2T= 380 HO|E + 2H}O|

M 2|CH HQl= 370|2% 7|12 E. 2o 37|=

dec] ZF2 numeric (18,6)%L| 27HIO|EQIL|CE

ofL|

o - CREATE TABLE SE£= ALTER TABLE ADD COLUMNS Al&e mf 37|82 HWAIMoZ X|HEHK| ot
At I Aurora DSQL2 A8t

=
™ Aurora DSQLO| 7|24/ ME¢&LICt. INSERT EE= UPDATE 22

£ HE gL
= A ClO|E R

Aurora DSQL2 C}S PostgreSQL Xt Cl|O|E| 8 & R|ErLCt.

HE of &z =l Aurora DSQL
o{A AN|st

character char[ 1H Z4o|&2x 4,096B'

[(n)] (n)]

character varchar 78 Zo| XY 65,5358

varying [ [(n)]

(n)]

bpchar [ X Zolel E= 4,096B'

(n)] charQ| ¥d=lelL|

AER|X| A
7|

Z|CH 4,100}
O|E}K| 7}
|I:|_:|

%|CH 65,539
HIO|E 7} K|
7t

Z|CH 4,100}
OIEJJI-II 7|-
|I:|_:|

of

of]

SEEEEREEE
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B ofldz| = AuroraDSQL AEZ|X| 3 oldlA x|
oA A&t 7|

text 7t Zo| 22Xty 1MmiB’ =|ch 1MiB7F of]
x| 7}

1- CREATE TABLE EE= ALTER TABLE ADD COLUMNZ AEE i 37|18 BAIMSZ X[H5HX| gte
™ Aurora DSQLO| 7|27Zt2 M &%fLICt INSERT EE= UPDATE 28 Al [} Aurora DSQL2 A8t
2 M &

S 2 AlZEHOIH /Y

o
bal
rio
et
r
Inl

Aurora DSQL2 C}S PostgreSQL M 2! A|ZF H|O|E &

=k ol =k Range i gH esle | RlE
o) alxl A X
= 37| #
04
A

date Shmb(iA, &, 4713 BC~5874897 AD 19 44| of

) E
time [ (p) time: A|ZHCHZF 0~1 (hYJEEES 8 o
][without A= Algh bytes

time zone]

time [ (p)] timer A|ZICHE 00:00:00+1,559~24: (hYJEEES 124t OfL|

with time ZEE Al 00:00 -1,559 OIE 2

zone ZF

timestamp AlZtCH 7t 4713 BC~294276 AD 10tO0|Z B X 8 of
[(p) ]I A= M bytes

without 2 AlZH

time zone]

Xl Clole R 40
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¥ of A3 Range s g™ AE o
ol 2|X| A K|
2| 37| e
04
A
timestamp time: A|ZtCHE 4713 BC~294276 AD 100|122 X 8 o
[ (p)]with tz ZEetd bytes
time zone el AlZE
interval INFAR-=EY -178,000,000'A4~178, 100|322 X 164 ofL
[fields ][ 000,000 o @
(p)1]
7|Et HIO|H R
Aurora DSQL2 CIS1t Z2 7|E} PostgreSQL H|O|Ef S8 X|ELICH.
B of dZlo{A =ES AuroraDSQL AEZ|Xl 3 QlElA X|&
Mgt 7
boolean bool =2M 22 1HI0|E of|
(true/false)
bytea HtolLdzl ol 1MiB] z|CH 1MiBTF ot
O|E{('HIOIE N
HH ")
VVAR); s 4 16HIO|E of

nf ok
i oo

1- CREATE TABLE EE= ALTER TABLE ADD COLUMNS AEigr i 37|18 HAIMoZ X|HSHX| gte
T Aurora DSQLO| 7|27t 2 M & LICt INSERT EE= UPDATE 22 A& | Aurora DSQL A8t

£ Mot

RIS HOE 78 Y



Amazon Aurora DSQL MEX

2| HEY ool #&

al

7t0|E

2| HEIY o] RE2 #2| A AHA AHS 2l W5 HlolH fELICH olz8t 82 &7|0t
oM HO|5t= varchar & integer® Z2 PostgreSQL & &1+ CHELICH CHA O|2HE |82
Aurora DSQLO| HZ|E AMEle M ArS5te HEFY EHQLICH

CtS ClolE f82 Al HErY Soilgh x[E Lo

R

0%

Aurora DSQL2 X|¥E|= ClO|E ROl ¥ XI¢ELICH oE E0{ M ol g =
U&ELICH string_to_array &= ChE GAIME 2E & 7|E(,)E AH85to EXRILE
PostgreSQL AEt HIPZE 2efefLict 22| A ol 234, &+ £33 = A Hdhof B

2 MEE + A&LICH

SELECT string_to_array('1,2', ',"');

ML IP MEYOM ZHEIRISHLE, HE| LHUM HERZ HbtsS =88 m {
gt LI 2 PostgreSQL B A2l inetE EHZEFHAIL.

O| CIOIE| RE2 IPv4, IPv6 3AE F4 3l aliE AHELS LIEFHLICH Ol RE2 ZOE FE B
2ls L

Aurora DSQLO] X[ E|= SQL

Aurora DSQL2 CHfet 34 PostgreSQL SQL 7|5& X|HELICH O|o{X|= AMoiM= LRl
PostgreSQL E 34| X| o CHal gotE += A&LICH H, 0| 50| TR = otLch

SELECT &=

Aurora DSQL2 SELECT @& o| C}E Mg X|HELICt

X2ElE= saL 7Is 42
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72 ™ NS

FROM

GROUP BY ALL, DISTINCT
ORDER BY ASC, DESC, NULLS
LIMIT

DISTINCT

HAVING

USING

WITH(SS ElO|Z2 E34))

INNER JOIN ON

OUTER JOIN LEFT, RIGHT, FULL, ON
CROSS JOIN ON

UNION ALL

INTERSECT ALL

EXCEPT ALL

OVER RANK (), PARTITION BY

FOR UPDATE

GlOlE el 2404(DDL)

Aurora DSQL2 C}2 1} Z'2 PostgreSQL DDL HH S X|&tL|CH

XHElE sQL 7Is
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Command

CREATE

ALTER

DROP

CREATE

DROP

CREATE

ALTER

DROP

CREATE

CREATE

CREATE

TABLE

TABLE

TABLE

[UNIQUE] INDEX
ASYNC

INDEX

VIEW

VIEW

VIEW

ROLE, WITH
FUNCTION

DOMAIN

V|
=

N

e

CREATE TABLE H&o| X|¢HEl= 720 CH
Bt XM LI 2 CREATE TABLE MM 7
X5HAMI2.

ALTER TABLE BEo| X|¢El= 7204 CH
Bt XM LHE 2 ALTER TABLE MM 7
ZSHMIL.

O| 31} ON, NULLS FIRST, NULLS LAST
OCHOIEE &1 AL E = U&LICE

CREATE INDEX ASYNC HZo| X|®E|l= T

Z0l ci$t XEMIEE LHE 2 Aurora DSQLS| H|
S| QlElA MME 2t XML

CREATE VIEW H&o| X|HEle 720 .l
Bt XM LI 2 CREATE VIEW MME &
M.

ALTER VIEW BZo| x|l 720 CHst

RtAMIEt LHE 2 ALTER VIEW MM E FZ St
M.

DROP VIEW H&HO| X|HE|= 720 CHEt
XtM|BH LI 2 DROP VIEW MlME
(@)

L.

LANGUAGE SQL

XHElE sQL 7Is
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ClIlO|E{ == 210{(DML)

Aurora DSQL2 CH2 1} Z'2 PostgreSQL DML H& & X|EtLCt

Command 712 o INF=K~
INSERT INTO VALUES
SELECT
UPDATE SET WHERE (SELECT)
FROM, WITH
DELETE FROM USING, WHERE

Hlo|E{ A|o{ 2104(DCL)

Aurora DSQL2 C}2 1} Z'2 PostgreSQL DCL HH & X|HEL|CH

Command X o
GRANT ON, TO
REVOKE ON, FROM, CASCADE, RESTRICT

E 24 xlo{ 2d0{(TCL)

i

Aurora DSQL2 CH2 1} Z'2 PostgreSQL TCL H&E x| HEfLICH

Command X o
COMMIT
BEGIN [WORK | TRANSACTION ]

[READ ONLY | READ WRITE]

XlHElE sQL 7Is 45
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SHEEEE
Aurora DSQL2 C}S 1} ZH2 PostgreSQL S EIZIE| HHE R|4ELICH

« EXPLAIN
« ANALYZE(ZtA O|&T+ 3l

Aurora DSQLOAM X[ El= SQL BH 51 &g

e

O PostgreSQL M Mof M= EH 2
= E#Alof CHEr RhAIEt HEE X
2tOIE{E XS gLIct o] Mok

| Al
QAE DF dEELICH

botgtole ME 2 5t2 BFo| U= BHo| ™S F1 X|HE
grict. ol & E04 PostgreSQL2| CREATE TABLE2 EI2 M1}
= Aurora DSQLO| O|248t B o CHal|l X|@d6t= PostgreSQL +

r°l-

>

OH

_I_

HO Ei r

M

« CREATE TABLE
ALTER TABLE
CREATE VIEW
ALTER VIEW
DROP VIEW

CREATE TABLE

CREATE TABLES M Ef|0|E& Ho|&LCt.

CREATE TABLE [ IF NOT EXISTS ] table_name ( [

{ column_name data_type [ column_constraint [ ... ] ]
| table_constraint
| LIKE source_table [ like_option ... ] }
[, ... 1
1)

where column_constraint is:

[ CONSTRAINT constraint_name ]
{ NOT NULL |

NULL |

CHECK ( expression )|

XlHEl= sQL BE ot 9 &g 46
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DEFAULT default_expr |

GENERATED ALWAYS AS ( generation_expr ) STORED |
UNIQUE [ NULLS [ NOT ] DISTINCT ] index_parameters |
PRIMARY KEY index_parameters |

and table_constraint is:

[  CONSTRAINT constraint_name ]

{ CHECK ( expression ) |
UNIQUE [ NULLS [ NOT ] DISTINCT ] ( column_name [, ... ] ) index_parameters |
PRIMARY KEY ( column_name [, ... ] ) index_parameters |

and like_option is:

{ INCLUDING | EXCLUDING } { COMMENTS | CONSTRAINTS | DEFAULTS | GENERATED | IDENTITY |
INDEXES | STATISTICS | ALL }

index_parameters in UNIQUE, and PRIMARY KEY constraints are:
[  INCLUDE ( column_name [, ... 1 ) ]

ALTER TABLE
ALTER TABLES E|0|E22| Ho|E B4AT LILCt.

ALTER TABLE [ IF EXISTS ] [ ONLY ] name [ * ]
action [, ... ]
ALTER TABLE [ IF EXISTS ] [ ONLY ] name [ * ]
RENAME [ COLUMN ] column_name TO new_column_name
ALTER TABLE [ IF EXISTS ] [ ONLY ] name [ * ]
RENAME CONSTRAINT constraint_name TO new_constraint_name
ALTER TABLE [ IF EXISTS ] name
RENAME TO new_name
ALTER TABLE [ IF EXISTS ] name
SET SCHEMA new_schema

where action is one of:

ADD [ COLUMN 1 [ IF NOT EXISTS ] column_name data_type
OWNER TO { new_owner | CURRENT_ROLE | CURRENT_USER | SESSION_USER }
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CREATE VIEW

CREATE VIEWE MZ2 P73 FE2 HolgfLICt Aurora DSQL2 YAl FE X|H5HX| oM @7 ot
K| HE Lt
XHEl=E &2
CREATE [ OR REPLACE ] [ RECURSIVE ] VIEW name [ ( column_name [, ...]1 ) 1]
[ WITH ( view_option_name [= view_option_value] [, ... ] ) 1]
AS query

[ WITH [ CASCADED | LOCAL ] CHECK OPTION ]

A 04
= o

CREATE VIEWE #HE| 72 HolgfLICh ol R= SE|Me 2 #ANSHE|X| et&LICH CHA R E|o|M 7
71 2 =E ujotct 2|7t A"EL|CE

7t oln| 2l B2 CHAELICH M 72l
g7l sYst

dst= A2 CHE =

CREATE or REPLACE VIEWE H|&3tX|EF S st
7|1E F FHEHMH MMHE o SUF Y&
O|§)2 MMslof 5tX|Tt |8 B0 F7I G2 FIIHE = U&LIC

A& LICH

7|0 0| 0| X|HE|o] U= B (0dl: CREATE VIEW myschema.myview ...), FE XIHE A7|
otoll M S ELIct JFX| to™, 27t #4xH AF[0tol| M & ELICt

S

7ol o

il

2 sk A7otol = CHE 2HA|(EIolE, 94, /)2l o|&=t B efok 'LCH.

i =

CREATE VIEwE Ctst mtzlO|E{E X|stod A5 o2 YO|0|E 758t B o| S&2 Af|o{ghLict.
RECURSIVE

M7 FE MggfLICt CREATE RECURSIVE VIEW [ schema . ] view_name
(column_names) AS SELECT ...; +&& CREATE VIEW [ schema . ] view_name
AS WITH RECURSIVE view_name (column_names) AS (SELECT ...) SELECT
column_names FROM view_name; X} SgL|CT.

M Hof sl & € 0|2 S5 K|XsHof gLct.
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name
Y ROl 0|z, MEiMoz A7|0t7t XIEE + J&LICH X7 7ol & 0|§ S5 R
OF gfLICt.

column_name

Soll M Lol Ag 8 olgel M™ == eluch xIHElx| o2 HRole U ol&o| HzlolM F2
EIL_||:|.
=] N

WITH ( view_option_name [= view_option_value] [, ... ] )

ol M2 Foil CHEH M=x nat 0B XIMELICH CHE THEtOIE 7} XIRIEILICH

=1 TT
« check_option (enum) -O| Zt2t0|E{= local &= cascaded = US0H{ WITH
[ CASCADED | LOCAL ] CHECK OPTION X|Hu} SUgrL|Ct,

(o]

- security_barrier (boolean) - F7t & =

OF &LICt. Aurora DSQL2 A & =& EH ot
LEAKPROOFZ EA|El HAAMXIE AIE5tE ZE X)) BN WItSI= S Z A ELch

e
k=2
=

o
« security_invoker (boolean) -0l SME2 AI&5tH F AFAI7F Otl 7 AFE XL HEHS
7JESZ 7|8 #HE EE & USLICH KHMEH LIE2 ofg 1 AHEE HESAMS.

= "1 == AA EH

2ol BE SME2 7|&E HollAM ALTER VIEWE At235t04 H44E £ Ql&LCt

Ho|ydn e MZ25t= SELECT EE= VALUES E23QlL|C},

« WITH [ CASCADED | LOCAL ] CHECK OPTION-O| EM2 X522 UO|0|E 7Is8 79
SE2 Mot o]l 2ME X[HstH M &o| 7 He| 27d2 SFst=X| =lst 7| fls 7
INSERT 2! UPDATE H&EO| &QIELICHE, M &o| & Sl ZAIZI=X| &QlE). SF5HK| &
O™ AO|0|E7 HEELICH CHECK OPTIONO| X|'HE|X| f2 B2 HO| INSERT L UPDATE
BH2 FE Sl ZAIZIX| gt &2 Mg = JA&Lct o 22l SM0| X|HELICH

« LOCAL - M &2 & Xtxllol 2 Hol|El =748 7|IES 20t &HIELCt 7|2 Fof Holal =
OFF 7 =QIg|X| ot &LICHCHECK OPTIONS X|&H&HX| ot o

« CASCADED-H L ZE J|E Bo| x7HE 7|Zo=2 M &o| &Ql=lL|C}t. CHECK OPTIONO| X|A
Z|T LOCALX} CASCADEDE X|™HE|X| ofo ™ CASCADED7} = IELIC}.
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® Note

CHECK OPTION RECURSIVE F2t &7 AI2E &= ei&LICH CHECK OPTIONS A&
2 Ad|o|E 7I58t Jofl ATt X[HE L|CEH

Notes
DROP VIEW 2 AlE35lo{ & ArA|grLICt.

2 do| o|E1 Cllo|E &8 & AB35tH 124sHoF ELICt o & &01 CREATE VIEW vista AS
SELECT 'Hello World; £ & 0|§ 2| 7|2%t0| ?column?; 0|22 HAL|X| ot&L|Ct =8 & o O|E
.|

Ls =
FE2 7IEMeR text2 HYE|H, ol Hste Aot COHE + U&LICH

Of LI 282 CREATE VIEW vista AS SELECT text 'Hello World' AS hello; %o} ZO| ¥
O|E1 C|O|E RS HAIMoZ x|™Hsl= ZdLct.

lEsioR Rolx ARl Sl aol chet ANAL 7 Afxko] Hetol et AL Fool

=2oHE
et 7|2 elolSof CHEh eF st MEHEl HMAE MSsts Ol AF8E + JU&LICH J2L 2E 7
Jt HZZRE et 22 ofELh

« 50l security_invoker £40|trueE2 HHE A2 7|2 Aol CiEt HMAE F AKX OFE
FCIE MEst= AL8ALo| HEtoll what ZYELICH et 2ot 3 EX Fol AL Xt | & 7=
zhA|ofl CHEH hed 3ol R4oof =FL|CH.

- 7|2 BAHTI 2ot ZEX Rl A2 el Rl Y AM AT JAH MEIE LI et 2ot
S EX FE security_invoker £40| gz ROIAM HMASHEIE o TR AHEXtS| HEHE

—_l— =
Ar835tod 7|2 #HE & elgtLct.
- RoM AY sEE & BE AE5to] HEloM AY S £E W0t SL5HAH Melgolct
Bt 7 AL XA ROl AH8StE 2E &8 Y 35 & = ol ook gLich &
o| &t & 47} SECURITY INVOKERSQ} SECURITY DEFINER & Rz HO|Z|i=X]|o]
2t HEIE Adste A8 B & ARKIe HEte 2 A™ELICE o & S0 RoilM &Y

[ — =20 -
CURRENT_USERE S &35t §F ARAVI ot S&E35t= AR &4 BHEHEILICE Ol R2
security_invoker MOl W2 YX| AOSB 2 security_invoker7} false2 MHE R
SECURITY DEFINER &2t S3HK| ot&L|CH
- RE HHESHL 1ANSHE A RHE AF|OH0M X E UM E = 3|57] IS F el &
A 7|0bo]| CHEH USAGE 80| Qlo{ok EFLICH 8Lt Ol X3l B7F MME|(HLE mA|E ok gF st

LICH 2t B AP Ko AH = 871 =& E AF|otof Ci 8t USAGE HeHoH 2o StH, 2ot &4 B
o] A0t & e HZEl= A7|0to] CHEF HEH2 E 5K & LICE.

X|HElE sQL BY st &g 50
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« 7|Z& 50{|M CREATE OR REPLACE VIEWE AI235l= 32 HOo| MO| SELECT #&I1 WITH
( ... ) Toztole 2 siE CHECK OPTIONDF HZAEILICH Af ™, HE & SELECT7} ot &S
EZESHCIE B £42 HAR K| o&LCH RE ChAsled™ R E Aok ELChA R A& ol HH

tEle 7 2E).

AM|o|E TtsEt B

B HeE ASeE HOIOIEE = UELICH AIAEIHE it E1I0I% I SF Ao 2 HoilM
INSERT, UPDATE ,-J DELETE 22 AIESIE 8 5T LICE 7 IS =2 25 555l A s
o2 O o|EE L.

« 5= FROM S50f H=5| stLte| @50 Qlofof 5tH, 0| 52 HIOIE &= CHE YO|0|E 7tsEh

Foqof gL|Ct.

« BH XMolofM =A< £=ZF0f WITH, DISTINCT, GROUP BY, HAVING, LIMIT EE&= OFFSET Mo| = &
Z|o{Me o ElLICH

- 8 Yoo x4 &0l ME =J(UNION, INTERSECT E&= EXCEPT)O| Z & Tlo{ M= o L
Ct.

. 5o ME 220 T

NI

4, & BH4 i TR EHE B 4TF ZEEIOIME O ELICH

0
ot

s LOOIE 7Is 5o YOIOIE 7ts Yot UOI0|E 275 o] E8 k[0 e = U&Lict 7|2
Ao HOO|E 758t Qof CHEH Bt & X Q0 B2 Y UUIOIEE £ JY&LICH 2HX| o
© ol7| 220|0{ INSERT EE= UPDATE £0| IS &2s5tedn st @ & 71 ghAishL|c}.

s UO|0|E 7ts ol B A|AEHI2 Ho| BE INSERT, UPDATE EE= DELETE B2 7|2 &H 9|
AS5tE 2o 2 B4E3FL|CH. ON CONFLICT UPDATE XO0| /& INSERT 22 2tX35| R E/L|Ct.
s UOO|E 7ls HO0 WHERE Z=740| Z & & 4 =72 H 2| UPDATE & DELETE 20| =g
= A 718 #H el A MEHRLICH J2{Lt UPDATEE O Ol WHERE 271 EF5tX| 2t 5 &
S HZA510{ HE E&l EAITK|UETE &£ 0 IX|2 INSERT H2I2 WHERE XS

& &7

SEotX| o= 7|2 &A 2 HAHez Aelstod FE Sof ZAIZIXK| A BFE + &LICH ON
o
=3

CONFLICT UPDATEE= RE Sall ZAIZIX| 2tz 7I& &ol fAISH d&Fe EII"é! = U&LICt.

CHECK OPTIONZ Al23t04 INSERT 2! UPDATE 0| HE Sall TAILX| ote &E MMSHK| 2
SHH & &= AU&LCH

s YOIO|E 7Hs Holl security_barrier £430| EAIE B | AFSXI7} F718 2 Mol ol 2E
WHERE Z=74(Z LEAKPROOFZ EA|E! QALKIE ALS S A MR HItELICEH o2 2l

7t
= St
— o
s 2550z whetElx| S (AR XS] WHERE 748 STHoHR| Ro7| 112)0| ofis] &2 4 9

X|HElE sQL BY st &g 51
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&LICH EXPLAIN 2 AF235l0f 27 £FolM MBElE (2
zds golg = lauoh

x
o9
[0
il
I
A
el
0jo
A
I
o
A
52
rlo

Ol BE Z7i2 ST 5%l ot BOF B3 FE 7IEMoE 97| MBULICH AIAHE siE HollM
e, UOI0|E EE MHME $185tX| S &LICH
@ Note
sie FolM e, Yo0|E E= AXME sste AEXIH = Fol CiEr aiE 42, Mool
£ wE AR o] Yofot BLIH IR HOR Ho| ARKHE JIE B ChEt 2 HEte
7tX| Qlofof ot x| UH[O|EE +st= ALE A= 7|2 Aol CHE HEtol EstX| of&

LICH Z2qL} Foil security_invoker7} true2 MHE A2 8 ARA7} ol AHI0|EE +&5}
= ALERHo| A 7|2 Aol CHEH 2t2d HEFo| R{o{ok &fLct,

Ol Al

A0|C| Stz FEE FE HEELICH

CREATE VIEW comedies AS
SELECT *
FROM films
WHERE kind = 'Comedy';

O|F7| ot 7 &d Al film E 0|20

Rl Ho| T FIt MNELICH *7t BB MAets Ol AL
=I94X|BH LB ofl Bl ol £7HE @e & =

LOCAL CHECK OPTIONZ Z&35loi RE MAIstL|C}.

CREATE VIEW pg_comedies AS
SELECT *
FROM comedies
WHERE classification = 'PG'
WITH CASCADED CHECK OPTION;

Ol H &t Af o] kind ! classification2 25 &Qlste K7} MAME/LICE

HOO|E 7tsEh Eit YO|o|E 27tser ol 2dEl RE ddgLoh

CREATE VIEW comedies AS

XlHEl= sQL BE ot 9 &g 52
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SELECT f.*,
cou

(S

ntry_code_to_name(f.country_code) AS country,
oIO|E 7t 5t K|BF 7| &

ELECT avg(r.rating)

FROM user_ratings
WHERE r.film_id = f.id) AS avg_rating

FROM films f
WHERE f.kind = 'Comedy';
ook
| M&Lch

0| 5= INSERT, UPDATE, DELETEE X|
E & country®t avg_rating2 €17
CREATE RECURSIVE VIEW public.nums_1_100 (n) AS

UNI

st

A7|0b7F RIEE]
A
T

VALUES (1)
ON ALL
SELECT n+1 FROM nums_1_100 WHERE n < 100;
(@ Note
AT 5| 0|82 0| CREATEOIM A 7|0F7F RIHEUX|EH LIE XA 2= E
X| t&LICt Ol HAIMo R MdEl 38 H|o|E EFHACTE)S o|&0 A7|0HE RIHE
o7 = L Ct.
EEQlLICH WITH ( ... ) MT &zbo|od 2ot
Y2 X|Heo

Ad
(=]

I.

CREATE OR REPLACE VIEWS PostgreSQL €104
T ORI L. Aurora DSQLE 0|2{8t @10
Q!2H Aurora DSQLE 0| H&doi| CH

ol
ok

A &

e E O HOHSE
ALTER VIEW
ALTER VIEW 22 AI85tH 7|& ROl CIYst £ 42
£ X|HELICH

Bt 2 E PostgreSQL &
ALTER VIEW [ IF EXISTS ] name ALTER [ COLUMN ] column_name SET DEFAULT expression

ALTER VIEW [ IF EXISTS ] name ALTER [ COLUMN ] column_name DROP DEFAULT
ALTER VIEW [ IF EXISTS ] name OWNER TO { new_owner | CURRENT_ROLE | CURRENT_USER |

SESSION_USER }
ALTER VIEW [ IF EXISTS ] name RENAME [ COLUMN ] column_name TO new_column_name

ALTER VIEW [ IF EXISTS ] name RENAME TO new_name

EEEOEE:
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ALTER VIEW [ IF EXISTS ] name SET SCHEMA new_schema

ALTER VIEW [ IF EXISTS ] name SET ( view_option_name [= view_option_value] [, ... 1 )
ALTER VIEW [ IF EXISTS ] name RESET ( view_option_name [, ... ] )

AMOd

= O

ALTER VIEWE ROl CtYet BEX &2 HEELITH (Ral "ol HE|E #"J%PE# ™ CREATE OR
REPLACE VIEWE AF&3tMIR.) ALTER VIEWE AF835i2{™H F & L |8l ok

Zsted™ A 27|0tol| CHEt CREATE HEHT QU{0{OF BfLICH ARKIE #HES
ROLEZ &g & Qlofof 5tH siiE J&of ®e| A7|0toil CHEF CREATE H 2!

B AMEH2 ARKE HEMNE RE AMStD CHA| B 2M &g £ gl Y2 =™sHK AT

£ ZHELICH

1o
>.
N
=
I
T
TN

o2to|e
ALTER VIEW I}2tO|E
name
7|E Ho| o|§(MEiXoZ2 AF|0F X)) L|Ct
column_name
7|1& 4ol M o|& Lt

IF EXISTS

ot ole 89 2R/ 7 ddetx| ef&LICH o] 32 ¢Eo| &

SET/DROP DEFAULT

0%

Lo

olz{zt YAl o |7|%a;; MRSk ALE MBI § o] 7|2 3ke CHArol F2l INSERT Ei
UPDATE B0 2 CHAMIEILICH Wt Fol 7|2zko| 712 2ol 7|8 ztEc e Mstid

new_owner

FO| M ARXto| AHE Xl O|& ILICH

new_name

M 72| o|F L.

new_schema

7ol M &7|0kLCH.
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SET ( view_option_name [= view_option_value] [, ... ] ), RESET
( view_option_name [, ... ] )

7 ESM8E dgotHL REAEELICH X|EleE M2 Cheant Z&Lh
®) H

« check_option (enum) - 7F2| &0l M2 AT LIC} 2t2 local EE= cascadedOqof &

LIC}.

« security_barrier (boolean)-Fo| 2ot &ud £ BHAFLICH #/2 true £
falselt Z2 22 Zfolo{oF FLICI

« security_invoker (boolean)-Fo| 2ot &ud £ BHAELICH Z/2 true EE

false2t Z2 & ¢f0[o40F &fLICt.

Notes

1t 7{ PostgreSQL2| AFR 2, :F0A ALTER TABLET AF& & = QUX|2H FolM 3{8El= ALTER
TABLES| R st #4342 O|Mof| EAIE 481 SUFHLICH.

Ol Al

foo F2| O|E & barZ WHZAELILC}.

UH|0|E 7t5E /ol 7|8 & 22 AgFLICH

CREATE TABLE base_table (id int, ts timestamptz);
CREATE VIEW a_view AS SELECT * FROM base_table;
ALTER VIEW a_view ALTER COLUMN ts SET DEFAULT now();

INSERT INTO base_table(id) VALUES(1); -- ts will receive a NULL
INSERT INTO a_view(id) VALUES(2); -- ts will receive the current time
B8

ALTER VIEWE Aurora DSQLO| X|#5t= SQL E&E 2| PostgreSQL =& lL|Ct.

DROP VIEW

DROP VIEW £ 7|& FE& M7HELICt. Aurora DSQL2 O] H&3oi CH$t ™Al PostgreSQL +E& K|
Herct.
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DROP VIEW [ IF EXISTS ] name [, ...] [ CASCADE | RESTRICT ]

A 04
=o

DROP VIEWE 7|& RE AfA|ELICt o] BHE AlAstt{H Fo| AR Ato{of &LICt
ul2}0|E
IF EXISTS
Bl e 42 LR/ 2MSEHX| ei&Lch o] A< L &o| w>EL(ct
name

M7He 7ol ol§(MEiMez A7|oF X|H)LICH

CASCADE

S0l SAE (0l CHE §)9 ST 2ol BHE ZE AT S22 AXELICH
RESTRICT

S4E A7} s B BE ARsHE 22 AHRE L o] 3ol 7IEzklLIc
of A

DROP VIEW kinds;

SE
Ol HH2 sQL E&ES EELCch ©, Aurora DSQLO| X|#3t= PostgreSQL =& QI IF EXISTS =
ME XMelstn EEM BHHEY stLtol FEH AXE = JU&LC

Aurora DSQLOIIM K| E[X| 8= PostgreSQL 7|s

Aurora DSQL2 PostgreSQLIM 5 BHEILICH &, Aurora DSQL2 ACID ERMAHM B QA T Ol A
2 A UYO[o|EQ Z2 3l AH™ 7|5 X[EFLICH X[HEl= SAQL 7|soll cHet 7H2 = Supported

SQL expressions= & X SHAMIL.

CtZ MMofl= T3 Aurora DSQLOM|AM K| E|X| &= PostgreSQL 7|s0| L2t U4&LICH

K| E|X| ofE= PostgreSQL 715 56



Amazon Aurora DSQL

KHEX| et 2%

Aurora DSQLOAM X|3HX| = ZA|oll= CHZ ol &

« Bt Aurora DSQL 2{AE{2| 024 Cl|O|E{H| 0| &
- Al EHO|E
. E2|7

. SQL olele| eloiz AHAEl g
o ARAA
. TE|M

- Qg 7|
« ofQ Mof =

K|Hxl x| ke BHE

ALTER SYSTEM
TRUNCATE
SAVEPOINT
VACUUM

® Note

Aurora DSQLO|E vacuumO| Z 35t X| SE&LICH AlA

FXRlstT 2E2[X| 2 HEE AHS2 = HE(FfLCH

FRF
o

KX 8

rr
b

Ol

Aurora DSQL®2 PostgreSQL & &2 K|35t x| &Lt Ot Eoll= X[RE|X] &

LICH.

=I=[=3

K| HE|X| of= PostgreSQL 7|s
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* PL/pgSQL

* PostGIS

* PGVector

* PGAudit

* Postgres_FDW
* PGCron

* pg_stat_statements

Al
al

FH
s

RIHEX| efE saL

CHS Eoll= Aurora DSQLOAM K| E|X| &

=
T

CREATE
CREATE
TRUNCATE

ALTER

CREATE

CREATE

CREATE

CREATE

CREATE

CREATE

72 -

INDEX ASYNC

INDEX '

SYSTEM

TABLE

FUNCTION

TEMPORARY

EXTENSION

SEQUENCE

MATERIALIZED

XHEIX| 2t A
ASC | DESC

D2 E ALTER SYSTEM 30|
RFEHEILICE

COLLATE, AS SELECT,
INHERITS, PARTITION

LANGUAGE non-sqgl-1lang ,

047|M non-sql-lang &
SQL O|2[2o| edo{ L]t

TABLES

VIEW

K| HE|X| of= PostgreSQL 7|s
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H4 =
I=-I|_I_

7|% A

NP R s

= s
CREATE TABLESPACE
CREATE TRIGGER
CREATE TYPE
CREATE DATABASE Z7t CO|E{HO|A & Mg

- &Lt

' XIHE Eo|29| Yofl QIHMAS MAIEE{H Aurora DSQLE| HIS 7| QA MM

mjo
ik

FZshM.

PostgreSQL & 842 |8 Aurora DSQL 1124 AtE

Aurora DSQLEZ AI2E M= CHS
Aurora DSQL AFZ0] CHEF 1124 Al
SAE Y 2 O o|EH0|A

HtOl 1124 AF& Amazon
. stetgF dl St = Amazon Aurora DSQLZS|

« Aurora DSQL2 postgresct= EH LHE C|O|E{H|O|A |' LICH F7F CIO|EHIO|AE M4
&t 7Lt postgres CI|O|E{H[O|A E AFA|5HHLE O|F HP aigLct.
* postgres Ol|O|E{H|O|A = UTF-8 EAt QI T2 AASELICE Qa2 HAE = eigLIct

- ClO|E{H[o]&E C ool HEEF AASELICH

. Aurora DSQL2 UTCE A|AE! A|ZHCHZ AFEEFLICH T2t0|E] = SET TIMEZONEZF 22 SQL
AE35l0{ 7|8 A|ZHCHE =™ £ giaLich

42| &= &2 PostgreSQL Repeatable ReadOiA THELICEH

. EBTM of X712 Ct2 1t Z&Lch
o 5tL}o| ERHEHAO| A DDL 2! DML 248 =8He 4= giaLct
. stLto| ERHEMol= DDL 20| stutpt TerE 4 &Lt

- StLtO| EEHMME HX QIdlA 0 B7Q10| Z|CH 3,0007H2] &=
- 23,0007 8t== 2 E DML E(INSERT, UPDATE, DELETE)0ll M ElLIC}
- CI[O|E{H|O|A @12 1A|ZF Fof AlZH ZHELICH.

« Aurora DSQLO| M= $4XKH GRANT [permission] ON DATABASEE A&Er 4 Qi&L|Ch sHE -E-
£ Al&5led T 5™ Aurora DSQLO| ERROR: unsupported object type in GRANTEE 2
HAIX|E BHtefLct.

K| HE|X| of= PostgreSQL 7|s
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LICt GRANT [permission] on DATABASE BHHES Al™stn |:+IOI of CH8t CREATE ™
82 2o 4= i&LICh ZElRE7} ot AAS R & 0| AF|0HE A5t 5T Aurora DSQLE2

ERROR: permission denied for database postgresZte 27/ MIA|X|E EHEHEILICEH

o EE|X7L O AHERE HE R AF|OM0IM 2R E HMHE = igLIch BEIRF AFSAIE HEE A
7|0t M A E ddE = UELICH BEIRF AR A& o= BEIRH7L ob el AL XHo| A of2{8H 24
Aol CHEt e17|, 7| & 7 HMA HEHS Foif = Q= HEHo| UX[B HE 2| A 7|0 XEA|ol=
CREATE #HEtE o8 & &Lt ZEIRI7L of el AAEXbE A Aol CHE AEXE B A 7|0
E Ab8stof &t

« Aurora DSQLS Z2|Xt7} ot AF2 K} 298H0| CREATE SCHEMA B2 AT E 625X &t
E{H|O|A

 Aurora DSQL2 ALTER ROLE [] CONNECTION LIMIT HHE X|5tX| Lt&LICH 1A SHEE
=240F 5t= 8 AWS Supportol| E2|5HMI 2.
« Aurora DSQL2 Python& H|& 7| PostgreSQL H|O|E{H|O|A EEIO|HHR! asyncpgE XIHSHK| b &

LICE.

Aurora DSQL2| S A|Ad Ao

SAldE Sdfl o] M0l Ho|E FAYG LahdE &4 AIFIX] of 1 SAlol| GO|Eof AM|AS T
=8 & A&LICH Aurora DSQL2 TCHA HIEZ SAIE Mol HFHLIEE T35t M PostgreSQL
SEdg MSELCH A HE|E Sl 218 ACID 778 £&+8 R XISto{ O|o|E Yztdnt alz|d
£ EYELIcH

Aurora DSQL2| 2 0|2 LerHQl H|o|E{H|0|A H&5 E= S MHst= HIFEHZ ot 7[Hxet=
HLICH Aurora DSQL2 =E EZMMO| CHE Y S AtEhsteE WS YXIstT WA SElio /IS
& 1710l

A8 LI o] M2 WAlg Sai Aurora DSQLE A5 TH 2 a0] T40l #alzo| %e oiEE
Mol 35| R 8L

Aurora DSQL2 7|& &2 7|8 A|AEID Ct2 | &
OCCE HZE A8t tHil HU Al S&E F7HefLch
M0| Z=5t= B Aurora DSQL2 CHS3t 20| EE._HK_H. M

£ <25 S A4 M0Y(0CC)E ABELICH
B % oo st St of2f E3
i

ol

« 748! A|ZtO| 7+ tHhE EZHTM 2 Aurora DSQLOA % 2IEILICH.
- SESE ERTMO]| PostgreSQL 2&3t @ 7 IF £~ AlZ|of RHA| =3l oF &S LIEHHALICH

SAld o 60
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S52 MEls| 2o HAIZ 2EE 2HHES HE2A0IMES MASML. 0l4Hel M mjeie
HS0|DE JHS S EHUM RMAITE 3 W £T02 ASY 4 aLch Y 22X £
PostgreSQL &3 M3t Alzt = WAF MEl BB W AAIE 2XT KAFRFLICH T2{L OCCOHlAE

I
ofZ2|7|o|Mo] o] ZEE O Xh3 A=-stof FrLICH.
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EMRM S 25t K|
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>

M5 2Msteh M B 7| £ &2 7| HelolM £ BES A48T Ol SEE DA
Che XIEof met 2EAE 7| Helol UHIO|EE BT A7|0HE MASMR

- E|o|=of Chet &io| Z2to|HE| 7|& M=F LI
- B 7lof CHE

ol 458 EFELIch

-~ T

Aurora DSQLS2| DDL 4! E4AF EEHAM

olo|E{ 2| 210{(DDL)= Aurora DSQLOIA PostgreSQLZt CHE2AH| 2F S & LICH Aurora DSQLO= CF
S EHHOE HAFE UL AERX| EXHE 7|HoR FHE OE AZ 24 2 HIZ R HIO|E{H0|A H B 0|
AU&LICH B Z2to|HE| HIO|EHIOlA L E & BlH7t e =2 2 Cl|O|E{HI0|A FHEFZ 7L HHE
E|L|C}. tt2FA Aurora DSQLE DDL A 7|0 HZAE S EA ERMRIMo 2 o2 gL Ct.

£ 3| DDL2 Aurora DSQLO|AM CtE 3 20| T2 A 2 S HL|Ct
SAE Mo 2F

Aurora DSQL2 CI& EZHMMO| 2| AAE 4|
d Ao fEt 2FE

1. MM 10 AL Xt= mytable E|O|E0 ¥ F7tefLICH
2. MM 20 M ALE A= mytableol| &S A stedn A|=ELICH

Aurora DSQLO|M SQL Error [40001]: ERROR: schema has been updated by
another transaction, please retry: (0C001). @FE gtetgiLICH.
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BEGIN;
CREATE TABLE mytable (ID_col integer);
COMMIT;

BEGIN;
INSERT into FOO VALUES (1);
COMMIT,;

Aurora DSQL2 CREATE 2! INSERT 22 25 X &35l LIS EMMME X|5HK| et &LCt.

BEGIN;
CREATE TABLE FOO (ID_col integer);
INSERT into FOO VALUES (1);
COMMIT;

H|S 7| DDL

E & PostgreSQLOIA CREATE INDEXQ' ZH2 DDL X2 Jgg ¢
Mol el7| & Am7|of AtEE &= ei&LICt Aurora DSQLOIA O|248 D =M
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sys.wait_for_job(job_id) 'your_index_creation_job_id'

KIE 540 R EIHLE ATHEr m7HX| HA MHS RHEFEILICH 43 £ A

HIS 7| QIEiA 4d0| 2P 2 X Aurora DSQLE2 AlAB FHEH 2 & YO 0[ESto] QIHAE EE2
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® Note
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CREATE INDEX ASYNCE C}S FE& A28t

CREATE [ UNIQUE ] INDEX ASYNC [ IF NOT EXISTS ] name ON table_name
( { column_name } [ NULLS { FIRST | LAST } ] )
[ INCLUDE ( column_name [, ...]1 ) 1]
[ NULLS [ NOT ] DISTINCT ]

20|

UNIQUE
olAE MAE mot ClOIEIS Z7HE miotct B0l 2ol B Ztol X 2HQIsHES Aurora
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IF NOT EXISTS
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Aurora DSQL2 M H|S7| &S AE motCt sys. jobs FE =Ql5t1 308 0|4 completed
= failed &EHQ! Zd2 ATXIELICEH [HEFA sys. jobs2 T2 TI™ QI 2d2 E Al5t2 0]
X

—
o Ardol| ciel HE = Zefetx| b &Lich

Aurora DSQLO| HIS 7| QIHIAE HE6tX| RotH QA E INVALIDE R XIFLICH 2/ QEA9|
32 A E AAY 7K DML EHdolls 2R AMofol MBELICH R E QUHAE AFstn

|
CHAl & dst= 2ol E&LICH

Ol A AHAS- Of Al

- "1— O O

CHS oAl A= £ 70, BIO|E, QHAE Ydste HE 2oiE LI

1. test.departmentsO|2t= E|O|E22 &g LICH.

CREATE SCHEMA test;

CREATE TABLE test.departments (name varchar(255) primary key NOT null,
manager varchar(255),
size varchar(4));

2. Elo|20o] & & UFFLICH

INSERT INTO test.departments VALUES ('Human Resources', 'John Doe', '10')

3. HISZ| QIHAE gLt

CREATE INDEX ASYNC test_index on test.departments(name, manager, size);

CREATE INDEX H&E2 ofziet Zto| 24 IDE EBtEterLICt.

jh2gbtx4mzhgfkbimtgwn5j45y

job_id= Aurora DSQLO| QIHIAE MM5t7| 5H M Y E NMEWRSS LIEHHLICH
sys.wait_for_job(job_id) 'your_index_creation_job_id' ZZA|IXME AL&3t0{ &
O| 2t 2 E|HLt MBt Alzto| ZTHE w7k K| M40l A CHE 2hde xHEHE = Ql&aLct

e
12
[>
0z
0x
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QA e &Ef 2 of

-

CHS o Al2t 20| sys. jobs A|lAE FE F{E|st0{ QAo U EHE & IgfLICH
SELECT * FROM sys.jobs

Aurora DSQL2 CIS1t SAISH SE S BHEHErLICH

vs3kcl3rt5ddpk3abxcq57cmcy | completed |
ihbyw2aoirfnrdfoc4ojnlamoq | processing |

e E2 O3 2 & stL Y &= U&Lich
submitted processing failed completed

tod0| MEEIARIBF  Aurora DSQLO]| &4 todo| AMluigi&Lict.  Aurora DSQL
Aurora DSQLO|A{ o} £ Melstn J&uich XM g2

22 M5 H
& M2lE AlIEFSHR| of 2 A2 ElstM 2.
L& LCt Aurora DSQLO| 214
A8 YK 28t 3

< Aurora DSQLE @I
HA XMOIE XS0 =Z
MN74st K| ef& Lt

DROP INDEX HHE2

A&3tod QIHAE o

So=2 x|7sHofF &L

o
indisvalid % indisimmediate §2 QHAO| HEfE LE{E = U&LICH Aurora DSQLO] 2l
HAE ddste S =7 SEf= INVALIDRILICH QIHA 0| indisvalid E2iaE QHEAI RE
StX| et 2 € LIEILHE FALSE == & ghetstuct =

E ZAduct,

oldlA 2z, 67
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SELECT relname AS index_name, indisvalid as is_valid, pg_get_indexdef(indexrelid) AS
index_definition

from pg_index, pg_class

WHERE pg_class.oid = indexrelid AND indrelid = 'test.departments'::regclass;

index_name | is_valid |
index_definition
__________________ o =
o e e e e e e e e e e —————— — ————
department_pkey | t | CREATE UNIQUE INDEX department_pkey ON test.departments
USING btree_index (title) INCLUDE (name, manager, size)
test_indexl | t | CREATE INDEX test_indexl ON test.departments USING

btree_index (name, manager, size)

HIS7| 17 QIEA BE ®QdofM Found duplicate key while validating index for
HEe ?:. | %TLH HEf7I EAElE B2 IRE A = QEe2 Qs 1R QA

il
_r,r_l

fet 2 EAo XIGE 7ol Chslt &5 &=0[ A 7I& EHolE2o| A& MAHELICH
o

w

7|2 E|o|E0|M 1 RE 28 Z X

Ch SQL AElE slolgol X|HE YoM B gte Algsts ol 20| HLICh ol K Zato|n
2 712 MHEIXR| SEAHLE ALS R Bl0lZ2] OlHY FAt 22 DRE A F70| gl Holl TRA

2 Meslof sl B0l §5 K& Lt

ol oAl MHE M

£ HE A8t Elo|E S ddstn, 44Tl 50| L& HAE HO[HZ M2, HX|
#Helg ddsts gHE 2oiELItt

ElolZ A 7[oF He|

-- Drop the table if it exists
DROP TABLE IF EXISTS users;
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-- Create the users table with a simple integer primary key
CREATE TABLE users (
user_id INTEGER PRIMARY KEY,
email VARCHAR(255),
first_name VARCHAR(100),
last_name VARCHAR(100),
created_at TIMESTAMP DEFAULT CURRENT_TIMESTAMP

);

55 O|HY =4 MEJH 28 E ME HojH &

-- Insert sample data with explicit IDs

INSERT INTO users (user_id, email, first_name, last_name) VALUES
(1, 'john.doe@example.com', 'John', 'Doe'),
(2, 'jane.smith@example.com', 'Jane', 'Smith'),
(3, 'john.doe@example.com', 'Johnny', 'Doe'),
(4, 'alice.wong@example.com', 'Alice', 'Wong'),
(5, 'bob.jonese@example.com', 'Bob', 'Jones'),
(6, 'alice.wong@example.com',6 'Alicia', 'Wong'),
(7, 'bob.jones@example.com', 'Robert', 'Jones');

5= =X #Hel o™
-- Query to find duplicates
WITH duplicates AS (

SELECT email, COUNT(*) as duplicate_count
FROM users
GROUP BY email
HAVING COUNT(*) > 1
)
SELECT u.*, d.duplicate_count
FROM users u
INNER JOIN duplicates d ON u.email = d.email
ORDER BY u.email, u.user_id;
OlHY =471 58E EE dlZE 27|
user_id | email | first_name | last_name | created_at
| duplicate_count
————————— e e, e i
R e e e P F o - -
ekl 69
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4 | akua.mansa@example.com | Akua | Mansa | 2025-05-21 20:55:53.714432

| 2
6 | akua.mansa@example.com | Akua | Mansa | 2025-05-21 20:55:53.714432

| 2
| john.doeeexample.com | John | Doe | 2025-05-21 20:55:53.714432

| 2
| john.doeeexample.com | Johnny | Doe | 2025-05-21 20:55:53.714432

| 2

(4 rows)

olelA A

Mo
mo
ol
2
>
ég
%
r
ful

XlZ AMzst

postgres=> CREATE UNIQUE INDEX ASYNC idx_users_email ON users(email);
job_id

ve32upmjz5dgdknpbleeca5tri
(1 row)

postgres=> select * from sys.jobs;

job_id | status | details
| job_type | class_id | object_id | object_name | start_time
| update_time
____________________________ I
B e e e e e e e e T Fem e - R
e - - B et B et B et

gpn6aqlkijgmzilyidcpwrpova | completed |

| DROP | 1259 | 26384 | | 2025-05-20
00:47:10+00 | 2025-05-20 00:47:32+00
ve32upmjz5dgdknpbleeca5tri | failed | Found duplicate key while validating index
for UCVs | INDEX_BUILD | 1259 | 26396 | public.idx_users_email | 2025-05-20
00:49:49+00 | 2025-05-20 00:49:56+00

(2 rows)

Aurora DSQL2| A|AHE! E|0|E & &

Aurora DSQLOYAM X|HEl= A|AR E 0|82 U 7HEFE2 704 CHa 2otEE{™ 0[o{X|= MM E FZ5tA
(@]

AAE EO|=

Aurora DSQLE PostgreSQLIH £ & E|2 2 PostgreSQLL| B2 A|AE FIEF 2T HO|E21 F 7t
Aurora DSQLOIT Q& LCH.
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https://www.PostgreSQL.org/docs/current/catalogs-overview.html
https://www.PostgreSQL.org/docs/current/views.html

Amazon Aurora DSQL

S PostgreSQL 7t 21 E|O|2 & &

CHE EO0|M= Aurora DSQLM|M AFE

mEPN
=N~

pg_namespace
pg_tables
pg_attribute
pg_views
pg_class
pg_stats
pg_user
pg_roles
pg_indexes

pg_constraint

XeEl=E 721 B 0|8

o X|E|X| ©

g+ U 7HE LEHQl Ho|E Dt R E HEELICH

£ A7|0tod Chet &

D E Elo|=oi cHet HE

D E &dof et HE
(0l2)) Hel&l Foll cHet HE

DE Hlo|g, g, eldlA 4l

Abet x| A

Jo
ro

Zeid SHofl e 7

AL REol CHEH HE

AERH A aFo chet HE
DE QlEA L1

Elo[Sofl CHet &i|ef =74 Lt

= FHEF2 1 H|O|&

CHS EolE Aurora DSQLOIA X2 El= Elo[S 1 X|ME[X| &= E|o|S 0| Lot &Lt

04 x|
oo

pg_aggregate
pg_am

pg_amop

pg_amproc

Aurora DSQLH M& 7ts
oL

ol

ot

otL|2

AAE EO|2
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04 x|
oo

pg_attrdef
pg_attribute
pg_authid
pg_auth_members
pg_cast

pg_class
pg_collation
pg_constraint
pg_conversion
pg_database
pg_db_role_setting
pg_default_acl
pg_depend
pg_description
pg_enum
pg_event_trigger
pg_extension
pg_foreign_data_wrapper
pg_foreign_server

pg_foreign_table

Aurora DSQLO| M & 75
o

of

OtL|2(pg_roles AtE)
of

of

ol

o

ol

otL

otL

of

of

of

of

otL

otL

ot

oL

otL

otL|R

AAEE|OIE
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33

pg_index

pg_inherits
pg_init_privs
pg_language
pg_largeobject
pg_largeobject_metadata
pg_namespace

pg_opclass

pg_operator

pg_opfamily
pg_parameter_acl
pg_partitioned_table
pg_policy

pg_proc

pg_publication
pg_publication_namespace
pg_publication_rel
pg_range
pg_replication_origin

pg_rewrite

Aurora DSQLO| M8 7l
of

of
otLIR
ot
otLIR
of

of
ot
of
otLIR
off
otL|R
otLIR
ot
otLIR
otLIR
ot
of
otLIR

otL|R

AAH EOIE
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04 x|
oo

pg_seclabel
pg_sequence
pg_shdepend
pg_shdescription
pg_shseclabel
pg_statistic
pg_statistic_ext
pg_statistic_ext_data
pg_subscription
pg_subscription_rel
pg_tablespace
pg_transform
pg_trigger
pg_ts_config
pg_ts_config_map
pg_ts_dict
pg_ts_parser
pg_ts_template
pPg_type

pg_user_mapping

Aurora DSQLO| M8 7l
ot
ofL|R
ofl

of
otLIR
of
ot
ot
otLIR
otLIR
ot
otL|R
otLIR
of

of

of

of

of

ofl

otL|R

AAEE|OIE
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KHxlE AMaE Feb X[HEX] &

S

CtE E 0l = Aurora DSQLOIAM X|#HEl= Rt X|HEIX| ot R 7 LI

mEPN
=N~

= A&

I

A& LICH

Aurora DSQLO| M 7t

pg_available_extensions ot
pg_available_extension_versions ot
pg_backend_memory_contexts of

pg_config otLle
Pg_CUISOIS otL|Q
pg_file_settings olL|e
Pg_group o

pg_hba_file_rules olL|
pg_ident_file_mappings olL|e
pg_indexes of

pg_locks otLlL
pg_matviews ot
pg_policies ot
pg_prepared_statements oL
pg_prepared_xacts olL|e
pg_publication_tables oL
pg_replication_origin_status oL
pg_replication_slots oL

AAEL EO|E
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04 x|
oo

pg_roles

pg_rules
pg_seclabels
pg_sequences
pg_settings
pg_shadow
pg_shmem_allocations
pg_stats
pg_stats_ext
pg_stats_ext_exprs
pg_tables
pg_timezone_abbrevs
pg_timezone_names
pg_user
pg_user_mappings
pg_views
pg_stat_activity
pg_stat_replication
pg_stat_replication_slots

pg_stat_wal_receiver

Aurora DSQLO| M & 75
o
otL
otL
ot
of

of

o

ol
otL
otL
of

of

of|

of
otL
ol
ot
oL
otL

otL|R

AAH EOIE
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04 x|
oo

pg_stat_recovery_prefetch
pg_stat_subscription
pg_stat_subscription_stats
pg_stat_ssl

pg_stat_gssapi
pg_stat_archiver
pg_stat_io
pg_stat_bgwriter
pg_stat_wal
pg_stat_database
pg_stat_database_conflicts
pg_stat_all_tables
pg_stat_all_indexes
pg_statio_all_tables
pg_statio_all_indexes
pg_statio_all_sequences
pg_stat_slru
pg_statio_user_tables
pg_statio_user_sequences

pg_stat_user_functions

Aurora DSQLO| M & 7ts
oL
ot
ot
ol
ot
ot
oL
oL
ot
ot
oL
ot
ot
oL
ot
ot
oL
oL
ot

otL|R

AAH EOIE
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04 x|
oo

pg_stat_user_indexes
pg_stat_progress_analyze
pg_stat_progress_basebackup
pg_stat_progress_cluster
pg_stat_progress_create_index
pg_stat_progress_vacuum
pg_stat_sys_indexes
pg_stat_sys_tables
pg_stat_xact_all_tables
pg_stat_xact_sys_tables
pg_stat_xact_user_functions
pg_stat_xact_user_tables
pg_statio_sys_indexes
pg_statio_sys_sequences
pg_statio_sys_tables

pg_statio_user_indexes

sys.jobs 2! sys.iam_pg_role_mappings &

Aurora DSQL2 CI2 AlAEl HE X|ELICH.

Aurora DSQLO| M & 7ts
oL
ot
ot
oL
ot
ot
oL
oL
ot
ot
oL
ot
ot
oL
ot

ot

AAE EO|2
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sys.jobs

sys.jobs2 H|S7| 2Fdoi| CHEH AEf HEE KNS ELICH o|& E0{ AIXI7F H|IS 7| QIHIAE

A3t ¥ Aurora DSQL2 job_uuid& BtEHELICE Of job_uuid®t sys.jobsE &7 AtE35t04

A HEE Z3|F + U&LICH

example_job_uuid | processing |
(1 row)

sys.iam_pg_role_mappings

sys.iam_pg_role_mappings 7 IAM ALEXtoi|AH| Fo{El HEtol| CHEt HEE MSELIC.
0 & =04 DQSLDBConnectZt #E[XI7} ot =l AHE KFo A Aurora DSQL HM|A HEFHS F 045}
= IAM QD& 0|1 testuserct= AFEXI0{ A DQSLDBConnect &t &l sHE Hsto| Fo{E AL

sys.iam_pg_role_mappings R & # 2|5t04 o AL Xloi| 7| offH HEHo| Hoiz|=X| &g

= A&LIcH

SELECT * FROM sys.iam_pg_role_mappings;
pg_class E{|0|&

pg_class E|0|22 C|o|E{H|0|A ZHx{|ofl CHEt MIEIC|OIE{S K& EFLICH 0|20 Ql= & 40| CH
MRl I+ E 7HKQE{ Chg TES AFELICH

Ol BF2 CtS1 HIxe 34 Breteuich

9.993836e+08

AAE EO|2
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ANALYZE 333

ANALYZE 232 O|o|E{Ho|A ol E|0|E Liof CHEt SHIE +Zstn ZADE pg_stats AlAE |
o MEELICH o|F 22| e = olE{E SHIE AF&3stod FElof CHet 71 22Xl A A &S

ZAYste ol =& &L

Aurora DSQLO| A S M LHol| A ANALYZE BHEE AlEE 4= i&LICH ANALYZEO|= O
O|E{H|O|A ERHAHM X8t AlZtO| M E|X| ot & L|CH.

4
rir

2
=

o
m
&

ANALYZEE #a8tec = ot o #aate = stele EfolZ ol HEE
HZ S Toll et S22 EalELC 0hXIZ 4 0% 49, HHl0lE Ei ANE H(RE) 29
LIt

ANALYZEE YiO2l2E0M HIS7|Mo 2 A™ME|H CFS #EIE AF85H0d AJAHE | sys.jobsO| A &
o

s2 ELEHZE &= J&LCt.
SELECT * FROM sys.jobs WHERE job_type = 'ANALYZE';

Z=Q Ted A

og

® Note
ANALYZE %42 Aurora DSQLO| CHE HIS 7| A dnt otetotx|2 HFEUCH Elolgg +3
5H XIS HOptes 74 $7F o] 7Moo 2 ER|HE|0 AE A|AR SZ gE0=
QI AHEE EHo] [E 0| drdls &= Q&L|Ct

5oz EB|HElE WIE2 S ANALYZE 3
72Xz AFgA}El0|20 MFLICH AlAR &
L|C}.

ANALYZE HH 80
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Aurora DSQL EHAE 2|

Aurora DSQL2 Z0of = HIO|E{H0|A QIZEHE HYstE ol EF0| HIES B 7kx| 74 M8
MBIt Aurora DSQL E21AH QIZetE MYste{ oteh MM S HESIMR.

A
. B BN SE{AE T4
. COHB 2N SBjAE T4

O] AHEMOIAM M= 7152 AF25HH o EZ 2|7 0|A0] AAEFSH vhrXEhod 2} Aurora DSQL &2
o| 5z SEMHOo| FAEH o ZE[7olMeE X|HE = U&LICH

Cr 218 2EAE 74

EEPNPUYE

(@ Note
AR Y42 HIS7| HLULICH SEI7HACTIVEZ HZEE 7} X| GetCluster APIE X
SEELCH FHAET 293t E|H 2B{AH| AZE = AGLICH

Example Command

aws dsql create-cluster --region us-east-1

(® Note

AH A—|

Sof AKX &X|E H|EH3S52d™H - -no-deletion-protection-enabled ZEi1
ef

I ErerLict.

Example &

-~
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"identifier": "abc@deflbaz2quux3quuux4",
"arn": "arn:aws:dsql:us-east-1:111122223333:cluster/abc@deflbaz2quux3quuux4",
"status": "CREATING",
"creationTime": "2024-05-25T16:56:49.784000-07:00",
"deletionProtectionEnabled": true,
"tag": {1},
"encryptionDetails": {
"encryptionType": "AWS_OWNED_KMS_KEY",
"encryptionStatus": "ENABLED"

[

O

FEIAE 4T

get-cluster BHE A& stod FE{AE| OiEt HEE 7HMSLICH
Example Command

aws dsql get-cluster \
--region us-east-1 \
--identifier your_ cluster_id

Example S&f

"identifier": "abc@deflbaz2quux3quuux4",
"arn": "arn:aws:dsql:us-east-1:111122223333:cluster/abc@deflbaz2quux3quuux4",
"status": "ACTIVE",
"creationTime": "2024-11-27T00:32:14.434000-08:00",
"deletionProtectionEnabled": false,
"encryptionDetails": {
"encryptionType": "CUSTOMER_MANAGED_KMS_KEY",
"kmsKeyArn": "arn:aws:kms:us-east-1:111122223333:key/123a456b-c789-01de-2f34-
g5hi6j7k81m9",
"encryptionStatus": "ENABLED"

EEPNCE T

update-cluster 3EE At&35t0{ 7|E S B{AEE WO|O|EE LT

ECIPNSpEE
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Example Command

aws dsql update-cluster \
--region us-east-1 \
--no-deletion-protection-enabled \
--identifier your_cluster_id

{
"identifier": "abc@deflbaz2quux3quuux4",
"arn": "arn:aws:dsql:us-east-1:111122223333:cluster/abc@deflbaz2quux3quuux4",
"status": "UPDATING",
"creationTime": "2024-05-24T09:15:32.708000-07:00"
}

ZHAE AMA|

delete-cluster HHEE AI& 35104 7|& EHAEE AMM|ELICE

® Note

AR WRITH HIBHAIEHEl SRIAEIS ARIE & USLICH MER SHAEE M4E 0 712X
o= AN WRI7H #ASHELIC

Example Command

aws dsql delete-cluster \
--region us-east-1 \

--identifier your_cluster_id

E2{AE AKX
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Example S&f

{
"identifier": "abc@deflbaz2quux3quuux4",
"arn": "arn:aws:dsql:us-east-1:111122223333:cluster/abc@deflbaz2quux3quuux4",
"status": "DELETING",
"creationTime": "2024-05-24T09:16:43.778000-07:00"
}

geiAE Ly
list-clusters S AI235l0{ 2B{AEE LFQEELICH.

Example Command

aws dsql list-clusters --region us-east-1

Example S&f

{
"clusters": [
{
"identifier": "abc@deflbaz2quux3quux4quuux",
"arn": "arn:aws:dsql:us-east-1:111122223333:cluster/
abc@deflbaz2quux3quux4quuux"
I
{
"identifier": "abc@deflbaz2quux3quux5quuuux",
"arn": "arn:aws:dsql:us-east-1:111122223333:cluster/
abc@deflbaz2quux3quux5quuuux"
}
]
}

S 2™ 2814 74

O] ZollM= oft AWS 2|0l 4 ES{AHE F &8st #elsts 4y
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Cts 21 22{AHo| AZ

Ot 21 mlo{3E F{AHE L|o{ZE 22{AE AWS 2|T0tCt st & F 719l 2
EEMSYLICH FAEZQE ZF ZHE ClO[E B E22 SA| (7| H M7 HrYUs X||st=
Ehd =2/ d|o|E{H|0|AE NS EfLIC I01 22 2BAH ol O EI %EiﬁEioif C
™ UFE " 78 EE IMste ol AL 8ElE

ElME QJ&LICH OHE 2T H Al 2[Tol= 2

2
2
In
H
0

CHE 21 2e{aE 4

i

CHE BT SEHAEIE MA32IH B ZA| 2IT0| s SEHAEIE MNFLICH 28 O3, o 2
AEIE 3 S BRIAESH ZHAl B0 SUE 5 wR| BEAEIS To{ZELIC CHE ol AlIAE O
= SR (HZX[LIol §8) & 0|7 SF(2350[2)0 M 0| ME(REIH)E Z Al EIe=E AE5to 2
BIAEIE MASHE WS BoiFE LI

187 015 SR (HEILoL S7)0lM SE{AE 1 44

CHE 2™ 488 AF836tod 0|5 S (HXILot 57) AWS 21 FE{AEHE ddstedt ofel F
242 AbR3HLC)

aws dsql create-cluster \
--region us-east-1 \
--multi-region-properties '{"witnessRegion":"us-west-2"}"'

orC

Example S&:

{
"identifier": "abc@deflbaz2quux3quuux4",
"arn": "arn:aws:dsql:us-east-1:111122223333:cluster/abc@deflbaz2quux3quuux4",
"status": "UPDATING",
"encryptionDetails": {
"encryptionType": "AWS_OWNED_KMS_KEY",
"encryptionStatus": "ENABLED"
}
"creationTime": "2024-05-24T09:15:32.708000-07:00"
}
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® Note

AP £r40| 35t S 2{AE{7} PENDING_SETUP HEHZ TBHE|L|CH S2{AEE o] 22
AE{9] ARNCE AC|0|EE MH/HK| 2E{AE| 2442 PENDING_SETUPS E K X|EL|LC}.

2EHA: O|= S5 (2st0|2)0|MH Ee{AE 2 4™

CtE 2T £492 A835t0d DI S8 (2351012) AWS EITo|M AR E HHste{™ ot HWHE
A ErLICH

aws dsql create-cluster \
--region us-east-2 \
--multi-region-properties '{"witnessRegion":"us-west-2"}"'

Example 8

"identifier": "foo@barlbaz2quux3quuxquux5",
"arn": "arn:aws:dsql:us-east-2:111122223333:cluster/foo@barlbaz2quux3quuxquux5",
"status": "PENDING_SETUP",
"creationTime": "2025-05-06T06:51:16.145000-07:00",
"deletionProtectionEnabled": true,
"multiRegionProperties": {
"witnessRegion": "us-west-2",
"clusters": [
"arn:aws:dsql:us-east-2:111122223333:cluster/foo@barlbaz2quux3quuxquux5"

API 2tQf0| 8Z 5t 22{AE{7F PENDING_SETUP &EHZ TBHELICE mo{3E Qs EB{2BE Ct
£ E{AEQ ARNSE HCO|EE W7} K| EB1AE] 482 PENDING_SETUP &Ei2 R X|ELICH

3EH|: 0|2 SR (HXILIH 220 22{AEIE 0|2 S2(235H0/2)9 T|0{2
0= SE(HXILIot §5) 2EAEE 0|7 S8 (2351012) E2{AE{2 m0{2)5t24H update-

cluster BHE AL ELICH 0I5 ST (HXILIoI §F) 22{AH O|&1 JSON EXtEE 0I5 &7
(23t0|2) EB{AE{S| ARN2Z X|HgrL|Ct,

oS 2™ Sei{aE 4y 86
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aws dsql update-cluster \

--region us-east-1 \

--identifier 'foo@barlbaz2quux3quuxquux4' \

--multi-region-properties '{"witnessRegion": "us-west-2","clusters": ["arn:aws:dsqgl:us-
east-2:111122223333:cluster/foo@barlbaz2quux3quuxquux5"]1}"'

Example &

{
"identifier": "foo@barlbaz2quux3quuxquuxs",
"arn": "arn:aws:dsql:us-east-1:111122223333:cluster/foo@barlbaz2quux3quuxquux4",
"status": "UPDATING",
"creationTime": "2025-05-06T06:46:10.745000-07:00"
}

ATHA: 0|17 S8 (250|2)2| EE{AES 0|7 SE(HX|L|oF S8) Z/|o{3

0= S5

23t0|2) 2HAEHE 0| SF(HXILIoF §5) e{AE 2 T|o{&ete™ update-
cluster BPE AISELICE 0|7 SF(25t0/2) E{AH 0[§1 JSON EAtYE O|=F SF(HKRIL

=
of £8) Z2{AE{9] ARNCE X|& &Lt

Example

aws dsql update-cluster \

--region us-east-2 \

--identifier 'foo@barlbaz2quux3quuxquux5' \

--multi-region-properties '{"witnessRegion": "us-west-2", "clusters":
["arn:aws:dsql:us-east-1:111122223333:cluster/foo@barlbaz2quux3quuxquux4"]}"

orC

Example S&f

{
"identifier": "foo@barlbaz2quux3quuxquux5",
"arn": "arn:aws:dsql:us-east-2:111122223333:cluster/foo@barlbaz2quux3quuxquux5",
"status": "UPDATING",
"creationTime": "2025-05-06T06:51:16.145000-07:00"
}
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SRIAEIE T 0 CHE AWS 2IF10| FRIAEOl THE OHE 2IF 442 & £ AaLih

Example

aws dsql get-cluster \
--region us-east-1 \
--identifier 'foo@barlbaz2quux3quuxquuxs'

"identifier": "foo@barlbaz2quux3quuxquux4",
"arn": "arn:aws:dsql:us-east-1:111122223333:cluster/foo@barlbaz2quux3quuxquux4",
"status": "PENDING_SETUP",
"encryptionDetails": {
"encryptionType": "AWS_OWNED_KMS_KEY",
"encryptionStatus": "ENABLED"
1,
"creationTime": "2024-11-27T00:32:14.434000-08:00",
"deletionProtectionEnabled": false,
"multiRegionProperties": {
"witnessRegion": "us-west-2",
"clusters": [
"arn:aws:dsql:us-east-1:111122223333:cluster/foo@barlbaz2quux3quuxquux4",
"arn:aws:dsql:us-east-2:111122223333:cluster/foo@barlbaz2quux3quuxquux5"

L

48 & 2ciAH T/l
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Example

aws dsql create-cluster \

--region us-east-2 \

--multi-region-properties '{"witnessRegion":"us-west-2","clusters": ["arn:aws:dsql:us-
east-1:111122223333:cluster/foo@®barlbaz2quux3quuxquux4"]}"’

Ol H| 51T 2CHH|QF 4EHAH|7F ZE | X|BF T|o{& #AHE HH5i2{™ 3EA(K Hm| EB{AEE F
B 22{AE{Q| ARNSE UH|0|E)E t28HoF BLICH T E A7 2 BE|H F SHAEHZFE &
&= T2 MAQ SUsH AEH, & PENDING_SETUPO|A CREATINGR2Z, AHE & FH|7} &|™ oFE!LY
ACTIVEZ TEHELIC]H

Cts 2™ E2{4H AMK|

4

OE 2™ 2SHAEHE MXsted™ F HAE 2tz 8l oF gL

—

. ZF 2B AE] CHEH AX W] 7|52 ZLct
Zt m|o{2IEl S HAEE Y AWS Z|ToM FiEM o 2 ALK gLICE

N

0= SF(HXILIo S 7)ol 2244 E YUO|0|E I AfK
1. update-cluster BHE AtEsto] 4K EX| 7|SE BLCh

aws dsql update-cluster \
--region us-east-1 \
--identifier 'foo@barlbaz2quux3quuxquux4' \
--no-deletion-protection-enabled

2. delete-cluster WHS AIE5I0{ EHAEE AMAEL

0I
ﬁ

aws dsql delete-cluster \
--region us-east-1 \
--identifier 'foo@barlbaz2quux3quuxquuxs'

o| BH2 Ch5 8HS HrerefLICH
"identifier": "foo@barlbaz2quux3quuxquux4",

"arn": "arn:aws:dsql:us-east-1:111122223333:cluster/
foo@barlbaz2quux3quuxquux4",
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"status": "PENDING_DELETE",

"creationTime": "2025-05-06T06:46:10.745000-07:00"

(@ Note
= 0= SF(25t0]/2)0M Zjo{-E 2

Z2{AE{7} PENDING_DELETE A#E|Z MeHE[L|C}.
HAEE AMKE H77ER| A X7 2t 2 2 K| &E& LC}.

0= S8(2350|2)0|H F2H{AEH YHO|E I AFF|

1. update-cluster BHS ALE3504 A &

aws dsql update-cluster \
--region us-east-2 \

--identifier 'foo@barlbaz2quux3quux4quuux' \
--no-deletion-protection-enabled

2. delete-cluster HHE AIE5104 2{AEE AMX|ELICT

aws dsql delete-cluster \

--region us-east-2 \
--identifier 'foo@barlbaz2quux3quuxquux5'

ol B2 = SHES grererLich

"identifier": "foo@barlbaz2quux3quuxquux5",
"arn:aws:dsql:us-east-2:111122223333:cluster/

"arn":

foo@barlbaz2quux3quuxquux5",

"status": "PENDING_DELETE",

"creationTime": "2025-05-06T06:46:10.745000-07:00"

(@ Note
Z{AE 7 PENDING_DELETE & EH2 MEHEILICH 3 Z7F X|LEH AlA

2| 2 AEE 25 DELETING & ENE A5 HMEHSHLICE

90




Amazon Aurora DSQL INT=IY A To] =]

AWS CloudFormation2 At&3t0oq CtE 2| E8{AE 74

S 2§t AWS CloudFormation 2lA&A AWS: :DSQL: :ClusterE AI835lo4 Bt 2| L Ct & 2™
Aurora DSQL E2AEE HIEZ 5D #E2E £ U&LICH

AWS: :DSQL: :Cluster E|AAE AFE35101 22AHE M, =8 L #elst= Yol CHEt AHAIEH
LH& & Amazon Aurora DSQL resource type referenceE & Z5HAM|2.

3 R BRAE PA MY
HZX{ AWS CloudFormation ElZ=/2 MA35l0o{ CHE 2I™ EHAEE HolghLct

Resources:
MRCluster:
Type: AWS::DSQL::Cluster
Properties:
DeletionProtectionEnabled: true
MultiRegionProperties:
WitnessRegion: us-west-2

CtZ AWS CLI BHE AFE5t0 F E[H EF0i A AES

mo

gL

aws cloudformation create-stack --region us-east-2 \
--stack-name MRCluster \
--template-body file://mr-cluster.yaml

aws cloudformation create-stack --region us-east-1 \
--stack-name MRCluster \
--template-body file://mr-cluster.yaml

aws cloudformation describe-stack-resources -region us-east-2 \
--stack-name MRCluster \
--query 'StackResources[].PhysicalResourcelId'

"auabudrks5jwh4mjt6o5xxhray"
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]

aws cloudformation describe-stack-resources -region us-east-1 \
--stack-name MRCluster \

--query 'StackResources[].PhysicalResourcelId'

"imabudrfon4p2z3nv2jo4rlajm"

2E{AE 74 Yool
T Z2{AE ARNS 25 T &35 T2 AWS CloudFormation ElZ3!2 C||0|E&L|Ct.

Resources:
MRCluster:
Type: AWS::DSQL::Cluster
Properties:
DeletionProtectionEnabled: true
MultiRegionProperties:
WitnessRegion: us-west-2
Clusters:
- arn:aws:dsqgl:us-east-2:123456789012:cluster/auabudrks5jwh4mjt6o5xxhray
- arn:aws:dsql:us-east-1:123456789012:cluster/imabudrfon4p2z3nv2josrlajm

HOOIEE FHg F 2lno] ZF MEF LI

aws cloudformation update-stack --region us-east-2 \
--stack-name MRCluster \
--template-body file://mr-cluster.yaml

aws cloudformation update-stack --region us-east-1 \
--stack-name MRCluster \
--template-body file://mr-cluster.yaml

AWS CloudFormation 92
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Aurora DSQLZ A8t Z2 2 Y

AuroraDSQL2 T2 Y &Aoo 2 Aurora DSQL ZIAAE 2|8 = U OIS EFE M3EL
Ct.

AWS Command Line Interface (AWS CLI)

HIZE 2o AWS CLIE AF235104 B[AAE MMSID #EIE = U&LICH AWS CLIE= Aurora
DSQLI} Z2 AWS AMH|A 2| APIO] CHEH &I HMAE &tL|C}t. Aurora DSQL E&do| 22 4l
o Al= AWS CLI a3 2 X 0| dsql2 XM R.

AWS A~Z E Q0] 7 7| E(SDK)
AWSE 2| M8El= B2 7l Y T2 Y 2101E <IEF SDKE H|

7101 LHoJ A 3 @10 EE= 7|& 2 AWS MEIAE O &7 Ao
2 SDKO1| CHEF RtM[EF LI 2 AWSO A of = 2[7[ 0] 7He & #HE|E ¢

Aurora DSQL API

O| API'= Aurora DSQLO| EE CH2 2 a2 QIE{H|0|AQILICE Ol APIE AIEE = RE
HTTPS QHEZ SHIEAH Zos5t1 2 E ¥ f&58 C|IXIE MBS F7IsHoF FLct REAISH LY
2 API HZ MM Bz o

AWS CloudFormation
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AAQL &7 Aurora DSQL 2AEE Mo g T2 H|MHYE £ l&LC}.
ClZ2t7} LIHX| oHZ 2|0l AT & 74 HiZ L 22|18 &= AU&LICH

o 0
0||E|u_ 1

Amazon Aurora DSQL AWS SDK &/ MZ 3=

Cherst ME:LEHE" edofoll Cha AWS £ZES o] Y 7| (SDK)E A8E + &Lich Z SDKE 7Y
E PNV R 210{Z ofE2|FH0|ME &H FFE = UL E t= AP, ZE oA L HBME S
gfLch



https://docs.aws.amazon.com/cli/latest/reference/dsql
https://aws.amazon.com/developer/tools/
https://docs.aws.amazon.com/AWSCloudFormation/latest/UserGuide/aws-resource-dsql-cluster.html
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https://github.com/aws/aws-sdk-cpp
https://github.com/aws/aws-sdk-cpp
https://github.com/aws/aws-sdk-cpp
https://github.com/aws/aws-sdk-cpp
https://github.com/aws/aws-sdk-cpp
https://github.com/aws/aws-sdk-cpp
https://github.com/aws-samples/aurora-dsql-samples/tree/main/cpp
https://github.com/aws-samples/aurora-dsql-samples/tree/main/cpp
https://github.com/aws-samples/aurora-dsql-samples/tree/main/cpp
https://github.com/aws-samples/aurora-dsql-samples/tree/main/cpp
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https://github.com/aws-samples/aurora-dsql-samples/tree/main/cpp
https://github.com/aws-samples/aurora-dsql-samples/tree/main/cpp
https://github.com/aws-samples/aurora-dsql-samples/tree/main/cpp/libpq
https://github.com/aws/aws-sdk-go-v2
https://github.com/aws-samples/aurora-dsql-samples/tree/main/go
https://github.com/aws-samples/aurora-dsql-samples/tree/main/go
https://github.com/aws-samples/aurora-dsql-samples/tree/main/go
https://github.com/aws-samples/aurora-dsql-samples/tree/main/go
https://github.com/aws-samples/aurora-dsql-samples/tree/main/go
https://github.com/aws-samples/aurora-dsql-samples/tree/main/go
https://github.com/aws-samples/aurora-dsql-samples/tree/main/go
https://github.com/aws-samples/aurora-dsql-samples/tree/main/go
https://github.com/aws-samples/aurora-dsql-samples/tree/main/go
https://github.com/aws-samples/aurora-dsql-samples/tree/main/go/pgx
https://github.com/aws/aws-sdk-java-v2
https://github.com/aws-samples/aurora-dsql-samples/tree/main/java
https://github.com/aws-samples/aurora-dsql-samples/tree/main/java
https://github.com/aws-samples/aurora-dsql-samples/tree/main/java
https://github.com/aws-samples/aurora-dsql-samples/tree/main/java
https://github.com/aws-samples/aurora-dsql-samples/tree/main/java
https://github.com/aws-samples/aurora-dsql-samples/tree/main/java
https://github.com/aws-samples/aurora-dsql-samples/tree/main/java
https://github.com/aws-samples/aurora-dsql-samples/tree/main/java
https://github.com/aws-samples/aurora-dsql-samples/tree/main/java/pgjdbc
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https://github.com/aws-samples/aurora-dsql-samples/tree/main/java
https://github.com/aws-samples/aurora-dsql-samples/tree/main/java
https://github.com/awsdocs/aws-doc-sdk-examples/tree/main/javascriptv3/example_code
https://github.com/awsdocs/aws-doc-sdk-examples/tree/main/javascriptv3/example_code
https://github.com/aws-samples/aurora-dsql-samples/tree/main/javascript
https://github.com/aws-samples/aurora-dsql-samples/tree/main/javascript
https://github.com/aws-samples/aurora-dsql-samples/tree/main/javascript
https://github.com/aws-samples/aurora-dsql-samples/tree/main/javascript
https://github.com/aws-samples/aurora-dsql-samples/tree/main/javascript
https://github.com/aws-samples/aurora-dsql-samples/tree/main/javascript
https://github.com/aws-samples/aurora-dsql-samples/tree/main/javascript
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https://github.com/aws-samples/aurora-dsql-samples/tree/main/javascript
https://github.com/aws-samples/aurora-dsql-samples/tree/main/javascript
https://github.com/aws-samples/aurora-dsql-samples/tree/main/javascript
https://github.com/aws-samples/aurora-dsql-samples/tree/main/javascript
https://github.com/aws/aws-sdk-net
https://github.com/aws-samples/aurora-dsql-samples/tree/main/dotnet
https://github.com/aws-samples/aurora-dsql-samples/tree/main/dotnet
https://github.com/aws-samples/aurora-dsql-samples/tree/main/dotnet
https://github.com/aws-samples/aurora-dsql-samples/tree/main/dotnet
https://github.com/aws-samples/aurora-dsql-samples/tree/main/dotnet
https://github.com/aws-samples/aurora-dsql-samples/tree/main/dotnet
https://github.com/aws-samples/aurora-dsql-samples/tree/main/dotnet
https://github.com/aws-samples/aurora-dsql-samples/tree/main/dotnet
https://github.com/aws-samples/aurora-dsql-samples/tree/main/dotnet
https://github.com/aws-samples/aurora-dsql-samples/tree/main/dotnet
https://github.com/aws-samples/aurora-dsql-samples/tree/main/dotnet/npgsql
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https://github.com/boto/boto3
https://github.com/boto/boto3
https://github.com/aws-samples/aurora-dsql-samples/tree/main/python
https://github.com/aws-samples/aurora-dsql-samples/tree/main/python
https://github.com/aws-samples/aurora-dsql-samples/tree/main/python
https://github.com/aws-samples/aurora-dsql-samples/tree/main/python
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https://github.com/aws-samples/aurora-dsql-samples/tree/main/python
https://github.com/aws-samples/aurora-dsql-samples/tree/main/python
https://github.com/aws-samples/aurora-dsql-samples/tree/main/python
https://github.com/aws-samples/aurora-dsql-samples/tree/main/python/psycopg
https://github.com/aws-samples/aurora-dsql-samples/tree/main/python/psycopg2
https://github.com/aws-samples/aurora-dsql-samples/tree/main/python/sqlalchemy
https://github.com/aws-samples/aurora-dsql-samples/tree/main/python/sqlalchemy
https://github.com/awslabs/aurora-dsql-django
https://github.com/aws/aws-sdk-ruby?tab=readme-ov-file#supported-services
https://github.com/aws/aws-sdk-ruby?tab=readme-ov-file#supported-services
https://github.com/aws/aws-sdk-ruby?tab=readme-ov-file#supported-services
https://github.com/aws/aws-sdk-ruby?tab=readme-ov-file#supported-services
https://github.com/aws-samples/aurora-dsql-samples/tree/main/ruby
https://github.com/aws-samples/aurora-dsql-samples/tree/main/ruby
https://github.com/aws-samples/aurora-dsql-samples/tree/main/ruby
https://github.com/aws-samples/aurora-dsql-samples/tree/main/ruby
https://github.com/aws-samples/aurora-dsql-samples/tree/main/ruby
https://github.com/aws-samples/aurora-dsql-samples/tree/main/ruby
https://github.com/aws-samples/aurora-dsql-samples/tree/main/ruby
https://github.com/aws-samples/aurora-dsql-samples/tree/main/ruby
https://github.com/aws-samples/aurora-dsql-samples/tree/main/ruby
https://github.com/aws-samples/aurora-dsql-samples/tree/main/ruby
https://github.com/aws-samples/aurora-dsql-samples/tree/main/ruby/ruby-pg
https://github.com/aws-samples/aurora-dsql-samples/tree/main/ruby/rails
https://github.com/aws-samples/aurora-dsql-samples/tree/main/ruby/rails
https://github.com/aws-samples/aurora-dsql-samples/tree/main/ruby/rails
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AWS CLIE AIE8F Aurora DSQL
AWS CLIE AI835l0{ E{AEE Eelste &S 2otEE{H 0|0X|= MME HZTFHM 2.
CreateCluster

S AEE MASE{™ create-cluster B S A2 EHLICE
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https://github.com/awslabs/aws-sdk-rust
https://github.com/aws-samples/aurora-dsql-samples/tree/main/rust
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https://github.com/aws-samples/aurora-dsql-samples/tree/main/rust/sqlx
https://aws.amazon.com/sdk-for-javascript/
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@® Note
SHAEH MME2 HIS7IMo 2 - ELICH &EN7F ACTIVEZ}F & [ K| GetCluster APIE
A s&8Lct 2e{AE{7F ACTIVEZl Bl 2 HAE0f o428 £~ &L,

ME HH

aws dsqgl create-cluster --region us-east-1

(® Note
MM Al &AW X|E HIEAMEH5Ed™H --no-deletion-protection-enabled E2Ci3E £
ErLick.
ME 24
{
"identifier": "abc@deflbaz2quux3quuux4",
"arn": "arn:aws:dsql:us-east-1:111122223333:cluster/abc@deflbaz2quux3quuux4",
"status": "CREATING",
"creationTime": "2025-05-22T14:03:26.631000-07:00",
"encryptionDetails": {
"encryptionType": "AWS_OWNED_KMS_KEY",
"encryptionStatus": "ENABLED"
I
"deletionProtectionEnabled": true
}
GetCluster

2{AHE MHSIE{M get-cluster BHS ALSELICH

aws dsql get-cluster \
--region us-east-1 \
--identifier <your cluster_id>
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ALEXl 710|=
ME 2
{
"identifier": "abc@deflbaz2quux3quuux4",
"arn": "arn:aws:dsql:us-east-1:111122223333:cluster/abc@deflbaz2quux3quuux4",
"status": "ACTIVE",
"creationTime": "2025-05-22T14:03:26.631000-07:00",
"deletionProtectionEnabled": true,
"tags": {3,
"encryptionDetails": {
"encryptionType": "AWS_OWNED_KMS_KEY",
"encryptionStatus": "ENABLED"
}
}
UpdateCluster

7|& SEHAHE A

I

ClO|E352{™ update-cluster HHES AFSELICH

o o

® Note
UHOIEE HIS7IMoZ S~ ELICH AEH7F ACTIVEZF & 77} K| GetCluster APIE &7
SESIHHE AMEE &ele = &Lt
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aws dsql update-cluster \
--region us-east-1 \
--no-deletion-protection-enabled \
--identifier your_cluster_id

ME 2%
{
"identifier": "abc@deflbaz2quux3quuux4",
"arn": "arn:aws:dsql:us-east-1:111122223333:cluster/abc@deflbaz2quux3quuux4",
"status": "UPDATING",
"creationTime": "2024-05-24T09:15:32.708000-07:00"
}
UpdateCluster
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DeleteCluster

7|1& 28{AEE AX|5l2d™ delete-cluster
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aws dsql delete-cluster \
--region us-east-1 \
--identifier your_cluster_id

"identifier": "abc@deflbaz2quux3quuux4"

"arn": "arn:aws:dsql:us-east-1:111122223333:cluster/abc@deflbaz2quux3quuuxs",
"DELETING",

"2024-05-24T09:16:43.778000-07:00"

A 2oC}
A= o-
{
"status":
"creationTime":
}

ListClusters

So{AEE 7IX{284M list-clusters
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aws dsql list-clusters --region us-east-1
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=]
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"clusters":

{

L

>

DeleteCluster
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"identifier": "abc@deflbaz2quux3quux4quuux",
"arn": "arn:aws:dsql:us-east-1:111122223333:cluster/
abc@deflbaz2quux3quux4quuux"
I
{
"identifier": "abc@deflbaz2quux3quux4quuuux",
"arn": "arn:aws:dsql:us-east-1:111122223333:cluster/
abc@deflbaz2quux3quux4quuuux"

}

1

IS 2| 2 AE{o] CiEt GetCluster
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aws dsql get-cluster \
--region us-east-1 \
--identifier your_ cluster_id

AHI 2C}
H= oH
{

"identifier": "abc@deflbaz2quux3quuux4",
"arn": "arn:aws:dsql:us-east-1:111122223333:cluster/abc@deflbaz2quux3quuux4",
"status": "ACTIVE",
"creationTime": "2025-05-22T13:56:18.716000-07:00",
"deletionProtectionEnabled": true,
"multiRegionProperties": {
"witnessRegion": "us-west-2",
"clusters": [
"arn:aws:dsql:us-east-1:842685632318:cluster/fuabuc7d3szkr37uqd5znkjynu"

.

"tags": {3,

"encryptionDetails": {
"encryptionType": "AWS_OWNED_KMS_KEY",
"encryptionStatus": "ENABLED"

Cts 2™ Ee{AE o Ci§t GetCluster 101
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}
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import boto3

def create_cluster(region):
try:
client = boto3.client("dsql", region_name=region)
tags = {"Name": "Python single region cluster"}
cluster = client.create_cluster(tags=tags, deletionProtectionEnabled=True)

ZEAE 44, 917], HololE, AR v



Amazon Aurora DSQL

AR 7H0|E

print(f"Initiated creation of cluster: {cluster["identifier"]}")

print(f"Waiting for {cluster["arn"]} to become ACTIVE")
client.get_waiter("cluster_active").wait(
identifier=cluster["identifier"],
WaiterConfig={
'Delay': 10,
'MaxAttempts': 30

return cluster

except:
print("Unable to create cluster")
raise
def main():
region = "us-east-1"

response = create_cluster(region)
print(f"Created cluster: {response["arn"]}")

if __name__ == "__main__":

EEIPNREE
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import boto3

def create_multi_region_clusters(region_1, region_2, witness_region):
try:

client_1

client_2

boto3.client("dsql", region_name=region_1)
boto3.client("dsql", region_name=region_2)

# We can only set the witness region for the first cluster

cluster_1 = client_1.create_cluster(
deletionProtectionEnabled=True,
multiRegionProperties={"witnessRegion": witness_region},
tags={"Name": "Python multi region cluster"}

)
print(f"Created {cluster_1["arn"]}")

# For the second cluster we can set witness region and designate cluster_1
as a peer
cluster_2 = client_2.create_cluster(
deletionProtectionEnabled=True,
multiRegionProperties={"witnessRegion": witness_region, "clusters":
[cluster_1["arn"]1]},
tags={"Name": "Python multi region cluster"}

print(f"Created {cluster_2["arn"]}")
# Now that we know the cluster_2 arn we can set it as a peer of cluster_1
client_1.update_clustexr(
identifier=cluster_1["identifier"],
multiRegionProperties={"witnessRegion": witness_region, "clusters":
[cluster_2["arn"]]}

)
print(f"Added {cluster_2["arn"]} as a peer of {cluster_1["arn"]}")

# Now that multiRegionProperties is fully defined for both clusters
# they'll begin the transition to ACTIVE
print(f"Waiting for {cluster_1["arn"]} to become ACTIVE")
client_l.get_waiter("cluster_active").wait(
identifier=cluster_1["identifier"],
WaiterConfig={
'Delay': 10,
'MaxAttempts': 30

2{AE MY print(f"Waiting for {cluster_2["arn"]} to become ACTIVE") 104
client_2.get_waiter("cluster_active").wait(
identifier=cluster_2["identifier"],
WaiterConfig={
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#include <aws/core/Aws.h>

#include <aws/core/utils/Outcome.h>

#include <aws/dsqgl/DSQLClient.h>

#include <aws/dsql/model/CreateClusterRequest.h>

#inc
#inc
#inc
#inc

usin
usin
usin

/**
* C
*/

Crea

lude <aws/dsql/model/GetClusterRequest.h>
lude <iostream>

lude <thread>

lude <chrono>

g namespace Aws;
g namespace Aws::DSQL;
g namespace Aws::DSQL::Model;

reates a single-region cluster in Amazon Aurora DSQL

teClusterResult CreateCluster(const Aws::String& region) {
// Create client for the specified region
DSQL::DSQLClientConfiguration clientConfig;
clientConfig.region = region;

DSQL::DSQLClient client(clientConfig);

// Create the cluster

CreateClusterRequest createClusterRequest;
createClusterRequest.SetDeletionProtectionEnabled(true);
createClusterRequest.SetClientToken(Aws: :Utils::UUID: :RandomUUID());

// Add tags
Aws: :Map<Aws::String, Aws::String> tags;
tags["Name"] = "cpp single region cluster";

createClusterRequest.SetTags(tags);

auto createOutcome = client.CreateCluster(createClusterRequest);
if (!createOutcome.IsSuccess()) {
std::cerr << "Failed to create cluster in " << region << ": "
<< createOutcome.GetError().GetMessage() << std::endl;
throw std::runtime_error("Unable to create cluster in " + region);

auto cluster = createOutcome.GetResult();

EEIPNREE
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std::cout << "Created " << cluster.GetArn() << std::endl;

return cluster;

int main() {

ws: :SDKOptions options;
Aws::InitAPI(options);

{
try {
// Define region for the single-region setup
Aws: :String region = "us-east-1";
auto cluster = CreateCluster(region);
std::cout << "Created single region cluster:" << std::endl;
std::cout << "Cluster ARN: " << cluster.GetArn() << std::endl;
std::cout << "Cluster Status: " <<
ClusterStatusMapper: :GetNameForClusterStatus(cluster.GetStatus()) << std::endl;
}
catch (const std::exception& e) {
std::cerr << "Error: " << e.what() << std::endl;
}
}
Aws: :ShutdownAPI(options);
return 0;
}
CtE 21 2HAEE HM5E{H CHS 6lAIE MAEFLICE CHE 21 2HAEE M5t O Al
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#include <aws/core/Aws.h>

#include <aws/core/utils/Outcome.h>

#include <aws/dsqgl/DSQLClient.h>

#include <aws/dsql/model/CreateClusterRequest.h>
#include <aws/dsqgl/model/UpdateClusterRequest.h>
#include <aws/dsql/model/MultiRegionProperties.h>
#include <aws/dsqgl/model/GetClusterRequest.h>
#include <iostream>

#include <thread>

#include <chrono>

using namespace Aws;
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using namespace Aws::DSQL;
using namespace Aws::DSQL::Model;

/**

* Creates multi-region clusters in Amazon Aurora DSQL

*/

std::pair<CreateClusterResult, CreateClusterResult> CreateMultiRegionClusters(

const Aws::String& regionl,
const Aws::String& region2,
const Aws::String& witnessRegion) {

// Create clients for each region

DSQL: :DSQLClientConfiguration clientConfigl;
clientConfigl.region = regionl;

DSQL: :DSQLClient clientl(clientConfigl);

DSQL: :DSQLClientConfiguration clientConfig2;
clientConfig2.region = region2;
DSQL: :DSQLClient client2(clientConfig2);

// We can only set the witness region for the first cluster
std::cout << "Creating cluster in " << regionl << std::endl;

CreateClusterRequest createClusterRequestl;
createClusterRequestl.SetDeletionProtectionEnabled(true);

// Set multi-region properties with witness region
MultiRegionProperties multiRegionPropsl;
multiRegionPropsl.SetWitnessRegion(witnessRegion);
createClusterRequestl.SetMultiRegionProperties(multiRegionPropsl);

// Add tags
Aws: :Map<Aws::String, Aws::String> tags;
tags['"Name"] = "cpp multi region cluster 1";

createClusterRequestl.SetTags(tags);
createClusterRequestl.SetClientToken(Aws: :Utils: :UUID: :RandomUUID());

auto createOutcomel = clientl.CreateCluster(createClusterRequestl);
if (!createOutcomel.IsSuccess()) {
std::cerr << "Failed to create cluster in " << regionl << ": "
<< createOutcomel.GetError().GetMessage() << std::endl;
throw std::runtime_error("Failed to create multi-region clusters");

=2
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auto clusterl = createOutcomel.GetResult();
std::cout << "Created " << clusterl.GetArn() << std::endl;

// For the second cluster we can set witness region and designate clusterl as a

r
std::cout << "Creating cluster in " << region2 << std::endl;

CreateClusterRequest createClusterRequest?2;
createClusterRequest2.SetDeletionProtectionEnabled(true);

// Set multi-region properties with witness region and clusterl as peer
MultiRegionProperties multiRegionProps2;
multiRegionProps2.SetWitnessRegion(witnessRegion);

Aws: :Vector<Aws::String> clusters;
clusters.push_back(clusterl.GetArn());
multiRegionProps2.SetClusters(clusters);

tags["Name"] = "cpp multi region cluster 2";
createClusterRequest2.SetMultiRegionProperties(multiRegionProps2);
createClusterRequest2.SetTags(tags);
createClusterRequest2.SetClientToken(Aws: :Utils: :UUID: :RandomUUID());

auto createOutcome2 = client2.CreateCluster(createClusterRequest2);
if (!createOutcome2.IsSuccess()) {
std::cerr << "Failed to create cluster in " << region2 << ": "
<< createOQutcome2.GetError().GetMessage() << std::endl;
throw std::runtime_error("Failed to create multi-region clusters");

auto cluster2 = createOutcome2.GetResult();
std::cout << "Created " << cluster2.GetArn() << std::endl;

// Now that we know the cluster2 arn we can set it as a peer of clusterl
UpdateClusterRequest updateClusterRequest;
updateClusterRequest.SetIdentifier(clusterl.GetIdentifier());

MultiRegionProperties updatedProps;
updatedProps.SetWitnessRegion(witnessRegion);

Aws: :Vector<Aws::String> updatedClusters;
updatedClusters.push_back(cluster2.GetArn());
updatedProps.SetClusters(updatedClusters);

=2
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updateClusterRequest.SetMultiRegionProperties(updatedProps);
updateClusterRequest.SetClientToken(Aws: :Utils::UUID: :RandomUUID());

auto updateQOutcome = clientl.UpdateCluster(updateClusterRequest);
if (lupdateOutcome.IsSuccess()) {
std::cerr << "Failed to update cluster in " << regionl << ": "
<< updateOutcome.GetError().GetMessage() << std::endl;
throw std::runtime_error("Failed to update multi-region clusters");

std::cout << "Added " << cluster2.GetArn() << " as a peer of " <<

clusterl.GetArn() << std::endl;

return std::make_pair(clusterl, cluster2);

int main() {

Aws: :SDKOptions options;
Aws: :InitAPI(options);

{
try {
// Define regions for the multi-region setup
Aws::String regionl = "us-east-1";
Aws: :String region2 = "us-east-2";
Aws::String witnessRegion = "us-west-2";

auto [clusterl, cluster2] = CreateMultiRegionClusters(regionl, region2,

witnessRegion);

std::cout << "Created multi region clusters:" << std::endl;

std::cout << "Cluster 1 ARN: " << clusterl.GetArn() << std::endl;
std::cout << "Cluster 2 ARN: " << cluster2.GetArn() << std::endl;

}
catch (const std::exception& e) {
std::cerr << "Error: " << e.what() << std::endl;

}

}

Aws : : ShutdownAPI(options);

return 0;

}
JavaScript

B AWS 2|0 M SEHAHE ddstedm O ol AIE AFSELICH
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import { DSQLClient, CreateClusterCommand, waitUntilClusterActive } from "@aws-sdk/
client-dsql";

async function createCluster(region) {

const client = new DSQLClient({ region });

try {
const createClusterCommand = new CreateClusterCommand({
deletionProtectionEnabled: true,
tags: {
Name: "javascript single region cluster"
.
});

const response = await client.send(createClusterCommand);

console.log( 'Waiting for cluster ${response.identifier} to become ACTIVE');
await waitUntilClusterActive(

{
client: client,
maxWaitTime: 300 // Wait for 5 minutes
1,
{
identifier: response.identifier
}

);
console.log( Cluster Id ${response.identifier} is now active');
retuzrn;
} catch (error) {
console.error( ‘Unable to create cluster in ${region}: °, error.message);
throw error;

async function main() {
const region = "us-east-1";

await createCluster(region);

main();
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import { DSQLClient, CreateClusterCommand, UpdateClusterCommand,
waitUntilClusterActive } from "eaws-sdk/client-dsql";

async function createMultiRegionCluster(regionl, region2, witnessRegion) {

const clientl new DSQLClient({ region: regionl });
const client2 = new DSQLClient({ region: region2 });

try {
// We can only set the witness region for the first cluster
console.log( Creating cluster in ${regionl}’);
const createClusterCommandl = new CreateClusterCommand({
deletionProtectionEnabled: true,
tags: {
Name: "javascript multi region cluster 1"
1,
multiRegionProperties: {
witnessRegion: witnessRegion

1)

const responsel = await clientl.send(createClusterCommandl);
console.log( Created ${responsel.arn}’);

// For the second cluster we can set witness region and designate the first
cluster as a peer
console.log( ‘Creating cluster in ${region2}’);
const createClusterCommand2 = new CreateClusterCommand({
deletionProtectionEnabled: true,
tags: {
Name: "javascript multi region cluster 2"
1,
multiRegionProperties: {
witnessRegion: witnessRegion,
clusters: [responsel.arn]

1)

const response2 = await client2.send(createClusterCommand2);
console.log( Created ${response2.arn}’);
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first c

ACTIVE®

ACTIVE®

// Now that we know the second cluster arn we can set it as a peer of the

luster
const updateClusterCommandl = new UpdateClusterCommand(
{
identifier: responsel.identifier,
multiRegionProperties: {
witnessRegion: witnessRegion,
clusters: [response2.arn]
}
}
);

await clientl.send(updateClusterCommandl);
console.log( "Added ${response2.arn} as a peer of ${responsel.arn}’);

// Now that multiRegionProperties is fully defined for both clusters
// they'll begin the transition to ACTIVE
console.log( 'Waiting for cluster 1 ${responsel.identifier} to become

);

await waitUntilClusterActive(

{
client: clientl,
maxWaitTime: 300 // Wait for 5 minutes
I
{
identifier: responsel.identifier
}

);

console.log( Cluster 1 is now active’);

console.log( 'Waiting for cluster 2 ${response2.identifier} to become

);
await waitUntilClusterActive(
{
client: client2,
maxWaitTime: 300 // Wait for 5 minutes
},
{
identifier: response2.identifier
}
);

console.log( Cluster 2 is now active’);

EEIPNREE

112



Amazon Aurora DSQL

console.log("The multi region clusters are now active");

return;

} catch (error) {
console.error("Failed to create cluster: ", error.message);

throw error;

}
}
async function main() {
const regionl = "us-east-1";
const region2 = "us-east-2";
const witnessRegion = "us-west-2";

await createMultiRegionCluster(regionl, region2, witnessRegion);

main();

Java

CHE A& AHE5t0 B AWS EIH oA EEHAHE Y7 LicH

package org.example;

import
import
import
import
import
import
import
import

import
import

public

software.amazon.
software.amazon.
software.amazon.
software.amazon.
software.amazon.
software.amazon.
software.amazon.
software.amazon.

awssdk.
.core.waiters.WaiterResponse;
awssdk.
awssdk.
awssdk.
awssdk.
awssdk.
.services.dsqgl.model.GetClusterResponse;

awssdk

awssdk

java.time.Duration;

java.util.Map;

class CreateCluster {

auth.credentials.DefaultCredentialsProvider;

regions.Region;
retries.api.BackoffStrategy;
services.dsql.DsqlClient;
services.dsqgl.model.CreateClusterRequest;
services.dsql.model.CreateClusterResponse;

public static void main(String[] args) {
Region.US_EAST_1;

Region region

try (
DsglClient

client

= DsqglClient.builder()

.region(region)
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.credentialsProvider(DefaultCredentialsProvider.create())
.build()
) {

CreateClusterRequest request = CreateClusterRequest.builder()
.deletionProtectionEnabled(true)
.tags(Map.of("Name", "java single region cluster"))
.build();

CreateClusterResponse cluster = client.createCluster(request);

System.out.println("Created " + cluster.arn());

// The DSQL SDK offers a built-in waiter to poll for a cluster's
// transition to ACTIVE.
System.out.println("Waiting for cluster to become ACTIVE");
WaiterResponse<GetClusterResponse> waiterResponse =
client.waiter().waitUntilClusterActive(
getCluster -> getCluster.identifier(cluster.identifiexr()),
config -> config.backoffStrategyV2(

BackoffStrategy.fixedDelayWithoutJitter(Duration.ofSeconds(10))
) .waitTimeout(Duration.ofMinutes(5))

);
waiterResponse.matched().response().ifPresent(System.out::println);
}
}
}
CtE 21 22AEE YEs5ic{H 2 o AIE AEFLICH CHE 21 Ee{AHE ddst= ol Al

~ =
—_ =2
Zto| 48 =+ l&Lich

package org.example;

import software.amazon.awssdk.auth.credentials.DefaultCredentialsProvider;
import software.amazon.awssdk.regions.Region;

import software.amazon.awssdk.retries.api.BackoffStrategy;

import software.amazon.awssdk.services.dsql.DsqlClient;

import software.amazon.awssdk.services.dsql.DsqlClientBuilder;

import software.amazon.awssdk.services.dsql.model.CreateClusterRequest;
import software.amazon.awssdk.services.dsql.model.CreateClusterResponse;
import software.amazon.awssdk.services.dsql.model.GetClusterResponse;
import software.amazon.awssdk.services.dsql.model.UpdateClusterRequest;

import java.time.Duration;
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import java.

util.Map;

public class CreateMultiRegionCluster {

public static void main(String[] args) {
Region regionl = Region.US_EAST_1;
Region region2 = Region.US_EAST_2;
Region witnessRegion = Region.US_WEST_2;

DsglClientBuilder clientBuilder = DsqlClient.builder()

try

) {

.credentialsProvider(DefaultCredentialsProvider.create());

(
DsqlClient clientl = clientBuilder.region(regionl).build();

DsglClient client2 = clientBuilder.region(region2).build()

// We can only set the witness region for the first cluster

System.out.println("Creating cluster in " + regionl);

CreateClusterRequest requestl = CreateClusterRequest.builder()
.deletionProtectionEnabled(true)
.multiRegionProperties(mrp ->

mrp.witnessRegion(witnessRegion.toString()))

.tags(Map.of("Name", "java multi region cluster"))
.build();
CreateClusterResponse clusterl = clientl.createCluster(requestl);
System.out.println("Created " + clusterl.arn());

// For the second cluster we can set the witness region and designate
// clusterl as a peer.
System.out.println("Creating cluster in " + region2);
CreateClusterRequest request2 = CreateClusterRequest.builder()
.deletionProtectionEnabled(true)
.multiRegionProperties(mrp ->

mrp.witnessRegion(witnessRegion.toString()).clusters(clusterl.arn())

)

.tags(Map.of("Name", "java multi region cluster"))
.build();
CreateClusterResponse cluster2 = client2.createCluster(request2);
System.out.println("Created " + cluster2.arn());

// Now that we know the cluster2 ARN we can set it as a peer of clusterl
UpdateClusterRequest updateReq = UpdateClusterRequest.builder()
.identifier(clusterl.identifier())
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.multiRegionProperties(mrp ->

mrp.witnessRegion(witnessRegion.toString()).clusters(cluster2.arn())
)
.build();
clientl.updateCluster(updateReq);
System.out.printf("Added %s as a peer of %s%n", cluster2.arn(),
clusterl.arn());

// Now that MultiRegionProperties is fully defined for both clusters
they'll begin
// the transition to ACTIVE.
System.out.printf("Waiting for cluster %s to become ACTIVE%n",
clusterl.arn());
GetClusterResponse activeClusterl =
clientl.waiter().waitUntilClusterActive(
getCluster -> getCluster.identifier(clusterl.identifier()),
config -> config.backoffStrategyV2(

BackoffStrategy.fixedDelayWithoutJitter(Duration.ofSeconds(10))
) .waitTimeout(Duration.ofMinutes(5))
).matched().response().orElseThrow();

System.out.printf("Waiting for cluster %s to become ACTIVE%n",
cluster2.arn());
GetClusterResponse activeCluster2 =
client2.waiter().waitUntilClusterActive(
getCluster -> getCluster.identifier(cluster2.identifiex()),
config -> config.backoffStrategyV2(

BackoffStrategy.fixedDelayWithoutJitter(Duration.ofSeconds(10))
) .waitTimeout(Duration.ofMinutes(5))
).matched().response().orElseThrow();

System.out.println("Created multi region clusters:");
System.out.println(activeClusterl);
System.out.println(activeCluster2);
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Rust
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use
use
use
use

};

use

/17

aws_config::load_defaults;
aws_sdk_dsql::client::Waiters;

aws_sdk_dsql: :operation::get_cluster::GetClusterOutput;
aws_sdk_dsql::{

Client, Config,

config::{BehaviorVersion, Region},

std::collections: :HashMap;

Create a client. We will use this later for performing operations on the

cluster.
async fn dsql_client(region: &'static str) -> Client {

///
pub

// Load default SDK configuration
let sdk_defaults = load_defaults(BehaviorVersion::latest()).await;

// You can set your own credentials by following this guide
// https://docs.aws.amazon.com/sdk-for-rust/latest/dg/credproviders.html
let credentials = sdk_defaults.credentials_provider().unwrap();

let config = Config::builder()
.behavior_version(BehaviorVersion::latest())
.credentials_provider(credentials)
.region(Region: :new(region))
.build();

Client::from_conf(config)

Create a cluster without delete protection and a name
async fn create_cluster(region: &'static str) -> GetClusterOutput {
let client = dsql_client(region).await;
let tags = HashMap::from([(
String::from("Name"),
String::from("rust single region cluster"),

)1);

let create_cluster_output = client
.create_cluster()
.set_tags(Some(tags))
.deletion_protection_enabled(true)
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.send()
.await
.unwrap();
println!("Created {3}", create_cluster_output.arn);

println!("Waiting for cluster to become ACTIVE");

client
.wait_until_cluster_active()
.identifier(&create_cluster_output.identifier)
.wait(std::time::Duration::from_secs(300)) // Wait up to 5 minutes

.await
.unwrap()
.into_result()
.unwrap()
}
#[tokio: :main(flavor = "current_thread")]
pub async fn main() -> anyhow::Result<()> {
let region = "us-east-1";
let output = create_cluster(region).await;
println!("{:#?}", output);
0k(())
}
CtS 21 2HAEE HM5IE{H CHS 6lAIE MAEFLICE CHE 21 2HAEE M5t O Al
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use aws_config::{BehaviorVersion, Region, load_defaults};
use aws_sdk_dsqgl::client::Waiters;

use aws_sdk_dsql::operation::get_cluster::GetClusterOutput;
use aws_sdk_dsql::types::MultiRegionProperties;

use aws_sdk_dsql::{Client, Config};

use std::collections::HashMap;

/// Create a client. We will use this later for performing operations on the
cluster.
async fn dsql_client(region: &'static str) -> Client {
// Load default SDK configuration
let sdk_defaults = load_defaults(BehaviorVersion::latest()).await;

// You can set your own credentials by following this guide
// https://docs.aws.amazon.com/sdk-for-rust/latest/dg/credproviders.html
let credentials = sdk_defaults.credentials_provider().unwrap();

=2
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let config = Config::buildex()
.behavior_version(BehaviorVersion::latest())
.credentials_provider(credentials)
.region(Region::new(region))
.build();

Client::from_conf(config)

/// Create a cluster without delete protection and a name
pub async fn create_multi_region_clusters(

region_1: &'static str,

region_2: &'static str,

witness_region: &'static str,
) -> (GetClusterOutput, GetClusterOutput) {

let client_1 = dsql_client(region_1).await;

let client_2 = dsql_client(region_2).await;

let tags = HashMap::from([(
String::from("Name"),
String::from("rust multi region cluster"),

)1);

// We can only set the witness region for the first cluster
println!("Creating cluster in {region_13}");
let cluster_1 = client_1
.create_cluster()
.set_tags(Some(tags.clone()))
.deletion_protection_enabled(true)
.multi_region_properties(
MultiRegionProperties::builder()
.witness_region(witness_region)

Lbuild(),
)
.send()
.await
.unwrap();

let cluster_1_arn = &cluster_1l.arn;
println!("Created {cluster_1_arn}");

// For the second cluster we can set witness region and designate cluster_1 as a
peer
println!("Creating cluster in {region_23}");
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let cluster_2 = client_2

.create_cluster()

.set_tags(Some(tags))

.deletion_protection_enabled(true)

.multi_region_properties(

MultiRegionProperties::builder()

.witness_region(witness_region)
.clusters(&cluster_1.arn)

.build(),
)
.send()
.await
.unwrap();

let cluster_2_arn = &cluster_2.arn;
println!("Created {cluster_2_arn}");

// Now that we know the cluster_2 arn we can set it as a peer of cluster_1
client_1
.update_cluster()
.identifier(&cluster_1l.identifier)
.multi_region_properties(
MultiRegionProperties::builder()
.witness_region(witness_region)
.clusters(&cluster_2.arn)

.build(),
)
.send()
.await
.unwrap();

println!("Added {cluster_2_arn} as a peer of {cluster_1_arn}");

// Now that the multi-region properties are fully defined for both clusters
// they'll begin the transition to ACTIVE
println!("Waiting for {cluster_1_arn} to become ACTIVE");
let cluster_1_output = client_1
.wait_until_cluster_active()
.identifier(&cluster_1.identifier)
.wait(std::time::Duration::from_secs(300)) // Wait up to 5 minutes
.await
.unwrap()
.into_result()
.unwrap();

println!("Waiting for {cluster_2_arn} to become ACTIVE");
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let cluster_2_output = client_2
.wait_until_cluster_active()
.identifier(&cluster_2.identifier)
.wait(std::time::Duration::from_secs(300)) // Wait up to 5 minutes
.await
.unwrap()
.into_result()
.unwrap();

(cluster_1_output, cluster_2_output)

}

#[tokio: :main(flavor = "current_thread")]

pub async fn main() -> anyhow::Result<()> {
let region_1 = "us-east-1";
let region_2 = "us-east-2";
let witness_region = "us-west-2";
let (cluster_1, cluster_2) =

create_multi_region_clusters(region_1, region_2, witness_region).await;

println!("Created multi region clusters:");
println!("{:#?}", cluster_1);
println!("{:#?}", cluster_2);
ok(())

}

Ruby
CtZ Ol AIE ALE3to EHY AWS B0 EB{AEE MggLct

require "aws-sdk-dsql"
require "pp"

def create_cluster(region)
client = Aws::DSQL::Client.new(region: region)
cluster = client.create_cluster(
deletion_protection_enabled: true,
tags: {
Name: "ruby single region cluster"
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)

puts "Created #{cluster.arn}"

# The DSQL SDK offers built-in waiters to poll for a cluster's
# transition to ACTIVE.
puts "Waiting for cluster to become ACTIVE"
client.wait_until(:cluster_active, identifier: cluster.identifier) do |w]|
# Wait for 5 minutes
w.max_attempts = 30
w.delay = 10
end
rescue Aws::Errors::ServiceError => e
abort "Unable to create cluster in #{region}: #{e.message}"
end

def main
region = "us-east-1"
cluster = create_cluster(region)
pp cluster

end

main if $PROGRAM_NAME == __ FILE__

OE 2™ 2HAEHE dYstt{™ CFE W AIE AFSELICH OHF 21 2HAEHE ddst= Ol Al

Zto| 48 + &Lt

require "aws-sdk-dsql"
require "pp"

def create_multi_region_clusters(region_1, region_2, witness_region)
client_1
client_2

Aws: :DSQL::Client.new(region: region_1)
Aws: :DSQL::Client.new(region: region_2)

# We can only set the witness region for the first cluster
puts "Creating cluster in #{region_13}"
cluster_1 = client_1.create_cluster(
deletion_protection_enabled: true,
multi_region_properties: {
witness_region: witness_region
1,
tags: {
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Name: "ruby multi region cluster"

)
puts "Created #{cluster_l.arn}"

# For the second cluster we can set witness region and designate cluster_1 as a
peer
puts "Creating cluster in #{region_23}"
cluster_2 = client_2.create_cluster(
deletion_protection_enabled: true,
multi_region_properties: {
witness_region: witness_region,
clusters: [ cluster_1l.arn ]
I
tags: {
Name: "ruby multi region cluster"

)
puts "Created #{cluster_2.arn}"

# Now that we know the cluster_2 arn we can set it as a peer of cluster_1
client_1.update_cluster(
identifier: cluster_1l.identifier,
multi_region_properties: {
witness_region: witness_region,
clusters: [ cluster_2.arn ]

)
puts "Added #{cluster_2.arn} as a peer of #{cluster_l.arn}"

# Now that multi_region_properties is fully defined for both clusters
# they'll begin the transition to ACTIVE
puts "Waiting for #{cluster_l.arn} to become ACTIVE"
cluster_1 = client_1.wait_until(:cluster_active, identifier: cluster_1.identifier)
do |w]
# Wait for 5 minutes
w.max_attempts = 30
w.delay = 10
end

puts "Waiting for #{cluster_2.arn} to become ACTIVE"
cluster_2 = client_2.wait_until(:cluster_active, identifier: cluster_2.identifier)
do |w]

w.max_attempts = 30
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w.delay = 10
end

[ cluster_1, cluster_2 ]
rescue Aws::Errors::ServiceError => e
abort "Failed to create multi-region clusters: #{e.messagel}"

end

def main
region_1 = "us-east-1"
region_2 = "us-east-2"
witness_region = "us-west-2"

cluster_1, cluster_2 = create_multi_region_clusters(region_1, region_2,
witness_region)

puts "Created multi region clusters:"
pp cluster_1
pp cluster_2

end
main if $PROGRAM_NAME == _ FILE_ _
NET
CIS o|AIE AF& 3o EFY AWS EI™0IMH EB{AEE MMEFLICEH

using System;

using System.Collections.Generic;
using System.Threading.Tasks;
using Amazon;

using Amazon.DSQL;

using Amazon.DSQL.Model;

using Amazon.Runtime.Credentials;

namespace DSQLExamples.examples

{
public class CreateSingleRegionCluster
{
/// <summary>
/// Create a client. We will use this later for performing operations on the
cluster.

/// </summary>
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private static async Task<AmazonDSQLClient> CreateDSQLClient(RegionEndpoint

region)

{

var awsCredentials = await
DefaultAWSCredentialsIdentityResolver.GetCredentialsAsync();
var clientConfig = new AmazonDSQLConfig

{

i

RegionEndpoint = region

return new AmazonDSQLClient(awsCredentials, clientConfig);

/// <summary>
/// Create a cluster without delete protection and a name.

/// </summary>
public static async Task<CreateClusterResponse> Create(RegionEndpoint

region)

{

using (var client = await CreateDSQLClient(region))

{

var tags = new Dictionary<string, string>

{

{ "Name", "csharp single region cluster" }

};

var createClusterRequest = new CreateClusterRequest

{

DeletionProtectionEnabled = true,
Tags = tags
};

CreateClusterResponse response = await

client.CreateClusterAsync(createClusterRequest);

Console.WriteLine($"Initiated creation of {response.Arn}");

return response;

private static async Task Main()

{

var region = RegionEndpoint.USEastl;

await Create(region);

EEIPNREE
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}
}
}
OE 2™ 2eHAHE ddstt{™ CFS 6AIE AFSELICH OHF 21 2eHAEHE ddst= Ol Al
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using System;

using System.Collections.Generic;
using System.Threading.Tasks;
using Amazon;

using Amazon.DSQL;

using Amazon.DSQL.Model;

using Amazon.Runtime.Credentials;
using Amazon.Runtime.Endpoints;

namespace DSQLExamples.examples
{
public class CreateMultiRegionClusters
{
/// <summary>
/// Create a client. We will use this later for performing operations on the
cluster.
/// </summary>
private static async Task<AmazonDSQLClient> CreateDSQLClient(RegionEndpoint
region)
{
var awsCredentials = await
DefaultAWSCredentialsIdentityResolver.GetCredentialsAsync();
var clientConfig = new AmazonDSQLConfig
{
RegionEndpoint = region,
};

return new AmazonDSQLClient(awsCredentials, clientConfig);

/// <summary>
/// Create multi-region clusters with a witness region.

/// </summary>
public static async Task<(CreateClusterResponse, CreateClusterResponse)>
Create(
RegionEndpoint regionl,
RegionEndpoint region2,
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RegionEndpoint witnessRegion)

using (var clientl = await CreateDSQLClient(regionl))
await CreateDSQLClient(region2))

using (var client2

{
var tags = new Dictionary<string, string>
{
{ "Name", "csharp multi region cluster" }
};

// We can only set the witness region for the first cluster
var createClusterRequestl = new CreateClusterRequest

{
DeletionProtectionEnabled = true,
Tags = tags,
MultiRegionProperties = new MultiRegionProperties
{
WitnessRegion = witnessRegion.SystemName
}
I

var clusterl = await
clientl.CreateClusterAsync(createClusterRequestl);

var clusterlArn = clusterl.Arn;

Console.WriteLine($"Initiated creation of {clusterlArn}");

// For the second cluster we can set witness region and designate
clusterl as a peer
var createClusterRequest2 = new CreateClusterRequest

{
DeletionProtectionEnabled = true,
Tags = tags,
MultiRegionProperties = new MultiRegionProperties
{
WitnessRegion = witnessRegion.SystemName,
Clusters = new List<string> { clusterl.Arn }
}
};

var cluster2 = await
client2.CreateClusterAsync(createClusterRequest2);

var cluster2Arn = cluster2.Arn;

Console.WriteLine($"Initiated creation of {cluster2Arn}");
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// Now that we know the cluster2 arn we can set it as a peer of

clusterl
var updateClusterRequest = new UpdateClusterRequest
{
Identifier = clusterl.Identifier,
MultiRegionProperties = new MultiRegionProperties
{
WitnessRegion = witnessRegion.SystemName,
Clusters = new List<string> { cluster2.Arn }
}
};

await clientl.UpdateClusterAsync(updateClusterRequest);
Console.WritelLine($"Added {cluster2Arn} as a peer of
{clusterlArn}");

return (clusterl, cluster2);

private static async Task Main()
{
var regionl = RegionEndpoint.USEastl;
var region2 = RegionEndpoint.USEast2;
var witnessRegion = RegionEndpoint.USWest2;

var (clusterl, cluster2) = await Create(regionl, region2,
witnessRegion);

Console.WriteLine("Created multi region clusters:");

Console.WriteLine($"Cluster 1: {clusterl.Arn}");
Console.WriteLine($"Cluster 2: {cluster2.Arn}");

Golang

CHS ol AIE AFE5to{ B AWS 2| EBAEE -8t
package main

import (

EEIPNREE
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"context"
"fmt"
"log"
"time"

"github.com/aws/aws-sdk-go-v2/config"
"github.com/aws/aws-sdk-go-v2/service/dsql"

func CreateCluster(ctx context.Context, region string) error {

cfg, err := config.LoadDefaultConfig(ctx, config.WithRegion(region))
if err !'= nil {

log.Fatalf("Failed to load AWS configuration: %v", err)

}

// Create a DSQL client
client := dsql.NewFromConfig(cfg)

deleteProtect := true
input := dsql.CreateClusterInput{

DeletionProtectionEnabled: &deleteProtect,
Tags: map[string]string{

"Name": "go single region cluster",
iy
}
clusterProperties, err := client.CreateCluster(context.Background(), &input)
if err !'= nil {
return fmt.Errorf("error creating cluster: %w", err)
}

fmt.Printf("Created cluster: %s\n", *clusterProperties.Arn)

// Create the waiter with our custom options
waiter := dsql.NewClusterActiveWaiter(client, func(o
*dsql.ClusterActiveWaiterOptions) {

o0.MaxDelay = 30 * time.Second

0.MinDelay = 10 * time.Second

o.LogWaitAttempts = true

1)

=2
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id := clusterProperties.Identifier

// Create the input for the clusterProperties
getInput := &dsql.GetClusterInput{
Identifier: id,

}

// Wait for the cluster to become active
fmt.Println("Waiting for cluster to become ACTIVE")
err = waiter.Wait(ctx, getInput, 5*time.Minute)
if err !'= nil {
return fmt.Errorf("error waiting for cluster to become active: %w"

}

fmt.Printf("Cluster %s is now active\n",
return nil

*id)

// Example usage in main function
func main() {

region := "us-east-1"
// Set up context with timeout

ctx, cancel := context.WithTimeout(context.Background(), 6*time.Minute)
defer cancel()

if err := CreateCluster(ctx, region); err != nil {
log.Fatalf("Failed to create cluster: %v'", err)

}

}

.I

oHs ld 2
| & e

Ztol 4
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package main

import (
"context"
"fmt"
"log"
"time"

, err)

HAEE ddstedH O oAIE MEFLICH TS 2T EB1AHE ddsts ol Al
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"github.com/aws/aws-sdk-go-v2/aws"
"github.com/aws/aws-sdk-go-v2/config"
"github.com/aws/aws-sdk-go-v2/service/dsql"

dtypes "github.com/aws/aws-sdk-go-v2/service/dsql/types"

func CreateMultiRegionClusters(ctx context.Context, witness, regionl, region2
string) error {

cfg, err := config.LoadDefaultConfig(ctx, config.WithRegion(regionl))
if err != nil {

log.Fatalf("Failed to load AWS configuration: %v'", err)

}

// Create a DSQL region 1 client
client := dsqgl.NewFromConfig(cfg)

cfg2, err := config.LoadDefaultConfig(ctx, config.WithRegion(region2))
if err != nil {

log.Fatalf("Failed to load AWS configuration: %v'", err)

}

// Create a DSQL region 2 client
client2 := dsqgl.NewFromConfig(cfg2, func(o *dsqgl.Options) {
o.Region = region2

1)

// Create cluster
deleteProtect := true

// We can only set the witness region for the first cluster

input := &dsqgl.CreateClusterInput{
DeletionProtectionEnabled: &deleteProtect,
MultiRegionProperties: &dtypes.MultiRegionProperties{
WitnessRegion: aws.String(witness),

iy
Tags: map[string]string{
"Name": "go multi-region cluster",
.
}
clusterProperties, err := client.CreateCluster(context.Background(), input)

EEIPNREE

131



Amazon Aurora DSQL

AR 7H0|E

if err !'= nil {
return fmt.Errorf("failed to create first cluster: %v", err)

}

// create second cluster
cluster2Arns := []string{*clusterProperties.Arn}

// For the second cluster we can set witness region and designate the first cluster

as a peer
input2 := &dsql.CreateClusterInput{
DeletionProtectionEnabled: &deleteProtect,
MultiRegionProperties: &dtypes.MultiRegionProperties{

WitnessRegion: aws.String("us-west-2"),

Clusters: cluster2Arns,

},

Tags: map[string]string{

"Name": "go multi-region cluster",
I
}

clusterProperties2, err := client2.CreateCluster(context.Background(), input2)

if err !'= nil {
return fmt.Errorf("failed to create second cluster: %v", err)

}

// link initial cluster to second cluster
clusterlArns := []string{*clusterProperties2.Arn}

// Now that we know the second cluster arn we can set it as a peer of the first
cluster
input3 := dsql.UpdateClusterInput{

Identifier: clusterProperties.Identifier,

MultiRegionProperties: &dtypes.MultiRegionProperties{

WitnessRegion: aws.String("us-west-2"),

Clusters: clusterlArns,

1}

_, err = client.UpdateCluster(context.Background(), &input3)

if err !'= nil {

return fmt.Errorf("failed to update cluster to associate with first cluster. %v"
err)

}

BIAE B4
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// Create the waiter with our custom options for first cluster
waiter := dsql.NewClusterActiveWaiter(client, func(o
*dsql.ClusterActiveWaiterOptions) {

o.MaxDelay = 30 * time.Second // Creating a multi-region cluster can take a few
minutes

0.MinDelay = 10 * time.Second

o.LogWaitAttempts = true

1))

// Now that multiRegionProperties is fully defined for both clusters
// they'll begin the transition to ACTIVE

// Create the input for the clusterProperties to monitor for first cluster
getInput := &dsql.GetClusterInput{
Identifier: clusterProperties.Identifier,

}

// Wait for the first cluster to become active
fmt.Printf("Waiting for first cluster %s to become active...\n",
*clusterProperties.Identifier)
err = waiter.Wait(ctx, getInput, 5*time.Minute)
if err !'= nil {
return fmt.Errorf("error waiting for first cluster to become active: %w", err)

}

// Create the waiter with our custom options
waiter2 := dsql.NewClusterActiveWaiter(client2, func(o
*dsql.ClusterActiveWaiterOptions) {

o0.MaxDelay = 30 * time.Second // Creating a multi-region cluster can take a few
minutes

0.MinDelay = 1@ * time.Second

o.LogWaitAttempts = true

D)

// Create the input for the clusterProperties to monitor for second
getInput2 := &dsql.GetClusterInput{
Identifier: clusterProperties2.Identifier,

}

// Wait for the second cluster to become active
fmt.Printf("Waiting for second cluster %s to become active...\n",
*clusterProperties2.Identifier)

err = waiter2.Wait(ctx, getInput2, 5*time.Minute)
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if err !'= nil {
return fmt.Errorf("error waiting for second cluster to become active: %w", err)
}
fmt.Printf("Cluster %s is now active\n", *clusterProperties.Identifier)
fmt.Printf("Cluster %s is now active\n", *clusterProperties2.Identifier)
return nil
}
// Example usage in main function
func main() {
// Set up context with timeout
ctx, cancel := context.WithTimeout(context.Background(), 1@*time.Minute)
defer cancel()
err := CreateMultiRegionClusters(ctx, "us-west-2", "us-east-1", "us-east-2")
if err !'= nil {
fmt.Printf("failed to create multi-region clusters: %v'", err)
panic(err)
}
}
Ze{AE 712 7|
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Python
Etel e = OFS 2™ 28AE| CHEt HEE 71X 224H CHS | AIE AFS ErLICH
import boto3
from datetime import datetime
import json
def get_cluster(region, identifier):
try:
client = boto3.client("dsql", region_name=region)
return client.get_cluster(identifier=identifier)
except:
print(f"Unable to get cluster {identifier} in region {region}")
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raise
def main():
region = "us-east-1"
cluster_id = "<your cluster id>"

response = get_cluster(region, cluster_id)

print(json.dumps(response, indent=2, default=lambda obj: obj.isoformat() if
isinstance(obj, datetime) else None))

if _name__ == "__main__":
main()

C++
CtS oAIE ALE5to BHY = O S 21T 2E{AEol| Ciet HEE 7HXSLch

#include <aws/core/Aws.h>

#include <aws/core/utils/Outcome.h>

#include <aws/dsqgl/DSQLClient.h>

#include <aws/dsql/model/GetClusterRequest.h>
#include <iostream>

using namespace Aws;
using namespace Aws::DSQL;
using namespace Aws::DSQL::Model;

/**
* Retrieves information about a cluster in Amazon Aurora DSQL
*/
GetClusterResult GetCluster(const Aws::String& region, const Aws::String&
identifier) {
// Create client for the specified region
DSQL::DSQLClientConfiguration clientConfig;
clientConfig.region = region;
DSQL::DSQLClient client(clientConfig);

// Get the cluster
GetClusterRequest getClusterRequest;
getClusterRequest.SetIdentifier(identifier);
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auto getOutcome = client.GetCluster(getClusterRequest);
if (!getOutcome.IsSuccess()) {
std::cerr << "Failed to retrieve cluster " << identifier << " in " << region
<< ",
<< getOutcome.GetError().GetMessage() << std::endl;
throw std::runtime_error("Unable to retrieve cluster " + identifier + " in
region " + region);

}
return getOutcome.GetResult();

int main() {

Aws: :SDKOptions options;
Aws: :InitAPI(options);

{
try {
// Define region and cluster ID
Aws::String region = "us-east-1";
Aws::String clusterId = "<your cluster id>";
auto cluster = GetCluster(region, clusterId);
// Print cluster details
std::cout << "Cluster Details:" << std::endl;
std::cout << "ARN: " << cluster.GetArn() << std::endl;
std::cout << "Status: " <<
ClusterStatusMapper: :GetNameForClusterStatus(cluster.GetStatus()) << std::endl;
}
catch (const std::exception& e) {
std::cerr << "Error: " << e.what() << std::endl;
}
}
Aws : : ShutdownAPI(options);
return 0;
}
JavaScript
CH = OfE 21T AR Chet HEE 71X TS o A|E AHSE L.

import { DSQLClient, GetClusterCommand } from "@aws-sdk/client-dsql";
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async function getCluster(region, clusterId) {
const client = new DSQLClient({ region });
const getClusterCommand = new GetClusterCommand({
identifier: clusterId,
18
try {
return await client.send(getClusterCommand);
} catch (error) {
if (error.name === "ResourceNotFoundException") {
console.log("Cluster ID not found or deleted");
}
throw error;
}
}
async function main() {
const region = "us-east-1";
const clusterId = "<CLUSTER_ID>";
const response = await getCluster(region, clusterId);
console.log("Cluster: ", response);
}
main();
Java
CtE A& AFSotH B E= 05 2 FHAE| Ot HEE
package org.example;
import software.amazon.awssdk.auth.credentials.DefaultCredentialsProvider;
import software.amazon.awssdk.regions.Region;
import software.amazon.awssdk.services.dsql.DsqlClient;
import software.amazon.awssdk.services.dsql.model.GetClusterResponse;
import software.amazon.awssdk.services.dsql.model.ResourceNotFoundException;
public class GetCluster {
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public static void main(String[] args) {
Region region = Region.US_EAST_1;
String clusterId = "<your cluster id>";

try (
DsqlClient client = DsqlClient.builder()
.region(region)
.credentialsProvider(DefaultCredentialsProvider.create())
.build()
) {
GetClusterResponse cluster = client.getCluster(r ->
r.identifier(clusterId));
System.out.println(cluster);
} catch (ResourceNotFoundException e) {
System.out.printf("Cluster %s not found in %s%n", clusterId, region);

Rust

CHS GIAIE A8t B E= O F 2™ 2e{2Ho| et HE & 7HME + U&LUCh

rr

use aws_config::load_defaults;
use aws_sdk_dsql::operation::get_cluster::GetClusterOutput;
use aws_sdk_dsql::{

Client, Config,

config: :{BehaviorVersion, Region},

%

/// Create a client. We will use this later for performing operations on the
cluster.
async fn dsql_client(region: &'static str) -> Client {
// Load default SDK configuration
let sdk_defaults = load_defaults(BehaviorVersion::latest()).await;

// You can set your own credentials by following this guide
// https://docs.aws.amazon.com/sdk-for-rust/latest/dg/credproviders.html
let credentials = sdk_defaults.credentials_provider().unwrap();

let config = Config::builder()
.behavior_version(BehaviorVersion::latest())
.credentials_provider(credentials)
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.region(Region::new(region))
.build();

Client::from_conf(config)

/// Get a ClusterResource from DSQL cluster identifier
pub async fn get_cluster(region: &'static str, identifier: &'static str) ->
GetClusterOutput {
let client = dsql_client(region).await;
client
.get_cluster()
.identifier(identifier)

.send()
.await
.unwrap()
}
#[tokio: :main(flavor = "current_thread")]
pub async fn main() -> anyhow::Result<()> {
let region = "us-east-1";
let cluster = get_cluster(region, "<your cluster id>").await;
println!("{:#?}", cluster);
ok(())
}
Ruby

CHE OIAIS AFSSHEH B

rr

CHE 21 Se{AEof ciet HEE 7HKE =+ &L

require "aws-sdk-dsql"
require "pp"

def get_cluster(region, identifier)

client = Aws::DSQL::Client.new(region: region)

client.get_cluster(identifier: identifier)
rescue Aws::Errors::ServiceError => e

abort "Unable to retrieve cluster #{identifier} in region #{region}: #{e.messagel}"
end

def main
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region = "us-east-1"
cluster_id = "<your cluster id>"
cluster = get_cluster(region, cluster_id)
pp cluster
end
main if $PROGRAM_NAME == __ FILE__

NET
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using System;

using System.Threading.Tasks;
using Amazon;

using Amazon.DSQL;

using Amazon.DSQL.Model;

using Amazon.Runtime.Credentials;

namespace DSQLExamples.examples

{
public class GetCluster

{

/// <summary>
/// Create a client. We will use this later for performing operations on the

cluster.

/// </summary>
private static async Task<AmazonDSQLClient> CreateDSQLClient(RegionEndpoint

region)
{
var awsCredentials = await
DefaultAWSCredentialsIdentityResolver.GetCredentialsAsync();
var clientConfig = new AmazonDSQLConfig

{

RegionEndpoint = region
};

return new AmazonDSQLClient(awsCredentials, clientConfig);

/// <summary>
/// Get information about a DSQL cluster.

/// </summary>
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public static async Task<GetClusterResponse> Get(RegionEndpoint region,
string identifier)

{
using (var client = await CreateDSQLClient(region))
{
var getClusterRequest = new GetClusterRequest
{
Identifier = identifier
};
return await client.GetClusterAsync(getClusterRequest);
}
}
private static async Task Main()
{
var region = RegionEndpoint.USEastl;
var clusterId = "<your cluster id>";
var response = await Get(region, clusterlId);
Console.WritelLine($"Cluster ARN: {response.Arn}");
}
}
}
Golang
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package main

import (

"context"
"github.com/aws/aws-sdk-go-v2/aws"
"github.com/aws/aws-sdk-go-v2/config"
"log"

"time"

"github.com/aws/aws-sdk-go-v2/service/dsql"
)

func GetCluster(ctx context.Context, region, identifier string) (clusterStatus
*dsql.GetClusterOutput, err error) {
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cfg, err := config.LoadDefaultConfig(ctx, config.WithRegion(region))
if err !'= nil {

log.Fatalf("Failed to load AWS configuration: %v", err)

}

// Initialize the DSQL client
client := dsql.NewFromConfig(cfg)

input := &dsql.GetClusterInput{
Identifier: aws.String(identifier),

}

clusterStatus, err = client.GetCluster(context.Background(), input)
if err !'= nil {

log.Fatalf("Failed to get cluster: %v", err)

}

log.Printf("Cluster ARN: %s", *clusterStatus.Arn)

return clusterStatus, nil

}
func main() {
ctx, cancel := context.WithTimeout(context.Background(), 6*time.Minute)

defer cancel()

// Example cluster identifier

identifier := "<CLUSTER_ID>"

region := "us-east-1"

_, err := GetCluster(ctx, region, identifier)
if err !'= nil {

log.Fatalf("Failed to get cluster: %v", err)
}
}
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Python
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import boto3

def update_cluster(region, cluster_id, deletion_protection_enabled):
try:
client = boto3.client("dsql", region_name=region)
return client.update_cluster(identifier=cluster_id,
deletionProtectionEnabled=deletion_protection_enabled)

except:
print("Unable to update cluster")
raise
def main():
region = "us-east-1"
cluster_id = "<your cluster id>"

deletion_protection_enabled = False

response = update_cluster(region, cluster_id, deletion_protection_enabled)

print(f"Updated {response["arn"]} with deletion_protection_enabled:
{deletion_protection_enabled}")

if __name__ == "__main__":
main()

C++
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#include <aws/core/Aws.h>

#include <aws/core/utils/Outcome.h>

#include <aws/dsql/DSQLClient.h>

#include <aws/dsql/model/UpdateClusterRequest.h>
#include <iostream>

using namespace Aws;
using namespace Aws::DSQL;
using namespace Aws::DSQL::Model;

E{AE HOlo|E 143



Amazon Aurora DSQL INT=IY A To] =]

/**
* Updates a cluster in Amazon Aurora DSQL
*/
UpdateClusterResult UpdateCluster(const Aws::String& region, const
Aws: :Map<Aws::String, Aws::String>& updateParams) {
// Create client for the specified region
DSQL: :DSQLClientConfiguration clientConfig;
clientConfig.region = region;
DSQL::DSQLClient client(clientConfig);

// Create update request
UpdateClusterRequest updateRequest;
updateRequest.SetClientToken(Aws: :Utils: :UUID: :RandomUUID());

// Set identifier (required)
if (updateParams.find("identifier") != updateParams.end()) {
updateRequest.SetIdentifier(updateParams.at("identifier"));
} else {
throw std::runtime_error("Cluster identifier is required for update
operation");

}

// Set deletion protection if specified
if (updateParams.find("deletion_protection_enabled") != updateParams.end()) {
bool deletionProtection = (updateParams.at("deletion_protection_enabled") ==
"true");
updateRequest.SetDeletionProtectionEnabled(deletionProtection);

// Execute the update
auto updateOutcome = client.UpdateCluster(updateRequest);
if (lupdateOutcome.IsSuccess()) {
std::cerr << "Failed to update cluster: " <<
updateOutcome.GetError().GetMessage() << std::endl;
throw std::runtime_error("Unable to update cluster");

return updateOutcome.GetResult();

int main() {
Aws: :SDKOptions options;
Aws: :InitAPI(options);
{
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try {
// Define region and update parameters
Aws::String region = "us-east-1";
Aws::String clusterId = "<your cluster id>";

// Create parameter map

Aws: :Map<Aws::String, Aws::String> updateParams;
updateParams["identifier"] = clusterld;
updateParams["deletion_protection_enabled"] = "false";

auto updatedCluster = UpdateCluster(region, updateParams);

std::cout << "Updated " << updatedCluster.GetArn() << std::endl;

}
catch (const std::exception& e) {
std::cerr << "Error: " << e.what() << std::endl;

}

}

Aws: :ShutdownAPI(options);

return 0;

}
JavaScript
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import { DSQLClient, UpdateClusterCommand } from "@aws-sdk/client-dsql";
export async function updateCluster(region, clusterId, deletionProtectionEnabled) {
const client = new DSQLClient({ region });

const updateClusterCommand = new UpdateClusterCommand({
identifier: clusterId,
deletionProtectionEnabled: deletionProtectionEnabled

1)

try {
return await client.send(updateClusterCommand);

} catch (error) {
console.error("Unable to update cluster", error.message);
throw error;
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}

async function main() {
const region = "us-east-1";
const clusterId = "<CLUSTER_ID>";
const deletionProtectionEnabled = false;

const response = await updateCluster(region, clusterlId,
deletionProtectionEnabled);
console.log( "Updated ${response.arn}’);

main();

Java
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package org.example;

import software.amazon.awssdk.auth.credentials.DefaultCredentialsProvider;
import software.amazon.awssdk.regions.Region;

import software.amazon.awssdk.services.dsql.DsqlClient;

import software.amazon.awssdk.services.dsql.model.UpdateClusterRequest;
import software.amazon.awssdk.services.dsql.model.UpdateClusterResponse;

public class UpdateCluster {

public static void main(String[] args) {
Region region = Region.US_EAST_1;
String clusterId = "<your cluster id>";

try (

DsqlClient client = DsqlClient.builder()

.region(region)
.credentialsProvider(DefaultCredentialsProvider.create())
.build()

) {

UpdateClusterRequest request = UpdateClusterRequest.builder()
.identifier(clusterId)
.deletionProtectionEnabled(false)

.build();
UpdateClusterResponse cluster = client.updateCluster(request);
System.out.println("Updated " + cluster.arn());
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Rust

}
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use
use
use

%

aws_config::load_defaults;

aws_sdk_dsql: :operation: :update_cluster: :UpdateClusterOutput;
aws_sdk_dsql::{

Client, Config,

config: :{BehaviorVersion, Region},

/// Create a client. We will use this later for performing operations on the
cluster.
async fn dsql_client(region: &'static str) -> Client {

// Load default SDK configuration
let sdk_defaults = load_defaults(BehaviorVersion::latest()).await;

// You can set your own credentials by following this guide
// https://docs.aws.amazon.com/sdk-for-rust/latest/dg/credproviders.html
let credentials = sdk_defaults.credentials_provider().unwrap();

let config = Config::builder()
.behavior_version(BehaviorVersion::latest())
.credentials_provider(credentials)
.region(Region: :new(region))
.build();

Client::from_conf(config)

/// Update a DSQL cluster and set delete protection to false. Also add new tags.

pub

async fn update_cluster(region: &'static str, identifier: &'static str) ->

UpdateClusterOutput {

let client = dsql_client(region).await;

// Update delete protection

let update_response = client
.update_cluster()
.identifier(identifier)
.deletion_protection_enabled(false)
.send()
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.await
.unwrap();

update_response

}

#[tokio: :main(flavor = "current_thread")]

pub async fn main() -> anyhow::Result<()> {
let region = "us-east-1";
let cluster = update_cluster(region, "<your cluster id>").await;
println!("{:#?}", cluster);
ok(())

}

Ruby
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require "aws-sdk-dsql"

def update_cluster(region, update_params)
client = Aws::DSQL::Client.new(region: region)
client.update_cluster(update_params)

rescue Aws::Errors::ServiceError => e
abort "Unable to update cluster: #{e.message}"

end
def main
region = "us-east-1"
cluster_id = "<your cluster id>"

updated_cluster = update_cluster(region, {
identifier: cluster_id,
deletion_protection_enabled: false

)

puts "Updated #{updated_cluster.arn}"
end
main if $PROGRAM_NAME == _ FILE__
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NET
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using System;

using System.Threading.Tasks;
using Amazon;

using Amazon.DSQL;

using Amazon.DSQL.Model;

using Amazon.Runtime.Credentials;

namespace DSQLExamples.examples
{
public class UpdateCluster
{

/// <summary>
/// Create a client. We will use this later for performing operations on the

cluster.
/// </summary>
private static async Task<AmazonDSQLClient> CreateDSQLClient(RegionEndpoint
region)
{
var awsCredentials = await
DefaultAWSCredentialsIdentityResolver.GetCredentialsAsync();
var clientConfig = new AmazonDSQLConfig
{
RegionEndpoint = region
};

return new AmazonDSQLClient(awsCredentials, clientConfig);

/// <summary>
/// Update a DSQL cluster and set delete protection to false.

/// </summary>
public static async Task<UpdateClusterResponse> Update(RegionEndpoint
region, string identifier)

{
using (var client = await CreateDSQLClient(region))
{
var updateClusterRequest = new UpdateClusterRequest
{
Identifier = identifier,
DeletionProtectionEnabled = false
i
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UpdateClusterResponse response = await
client.UpdateClusterAsync(updateClusterRequest);
Console.WritelLine($"Updated {response.Arn}");

return response;

}

}

private static async Task Main()

{
var region = RegionEndpoint.USEastl;
var clusterId = "<your cluster id>";
await Update(region, clusterId);

}

}
}
Golang
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package main

import (
"context"
"github.com/aws/aws-sdk-go-v2/config"
"log"
"time"

"github.com/aws/aws-sdk-go-v2/service/dsql"
)

func UpdateCluster(ctx context.Context, region, id string, deleteProtection bool)
(clusterStatus *dsql.UpdateClusterOutput, err error) {

cfg, err := config.LoadDefaultConfig(ctx, config.WithRegion(region))
if err != nil {

log.Fatalf("Failed to load AWS configuration: %v'", err)

}

// Initialize the DSQL client
client := dsqgl.NewFromConfig(cfg)
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input := dsql.UpdateClusterInput{
Identifier: &id,
DeletionProtectionEnabled: &deleteProtection,

}
clusterStatus, err = client.UpdateCluster(context.Background(), &input)

if err !'= nil {
log.Fatalf("Failed to update cluster: %v", err)
}

log.Printf("Cluster updated successfully: %v", clusterStatus.Status)
return clusterStatus, nil

}

func main() {
ctx, cancel := context.WithTimeout(context.Background(), 6*time.Minute)
defer cancel()

// Example cluster identifier
identifier := "<CLUSTER_ID>"
region := "us-east-1"
deleteProtection := false

_, err := UpdateCluster(ctx, region, identifier, deleteProtection)
if err !'= nil {
log.Fatalf("Failed to update cluster: %v", err)
}
}
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import boto3
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def delete_cluster(region, identifier):
try:
client = boto3.client("dsql", region_name=region)
cluster = client.delete_cluster(identifier=identifier)
print(f"Initiated delete of {cluster["arn"]}")

print("Waiting for cluster to finish deletion")
client.get_waiter("cluster_not_exists").wait(
identifier=cluster["identifier"],
WaiterConfig={
'Delay': 10,
'MaxAttempts': 30

)

except:
print("Unable to delete cluster " + identifier)
raise

def main():
region = "us-east-1"
cluster_id = "<cluster id>" # Use a placeholder in docs
delete_cluster(region, cluster_id)
print(f"Deleted {cluster_id}")

if __name__ == "__main__":
main()

S 2™ 2HAEHE AXlstE{™ CFHE HAE AFSELICH

import boto3

def delete_multi_region_clusters(region_1, cluster_id_1, region_2, cluster_id_2):
try:

client_1
client_2

boto3.client("dsql", region_name=region_1)
boto3.client("dsql", region_name=region_2)

client_1.delete_cluster(identifier=cluster_id_1)
print(f"Deleting cluster {cluster_id_1} in {region_13}")
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# cluster_1 will stay in PENDING_DELETE state until cluster_2 is deleted

client_2.delete_cluster(identifier=cluster_id_2)
print(f"Deleting cluster {cluster_id_2} in {region_23}")

# Now that both clusters have been marked for deletion they will transition
# to DELETING state and finalize deletion
print(f"Waiting for {cluster_id_1} to finish deletion")
client_1.get_waiter("cluster_not_exists").wait(
identifier=cluster_id_1,
WaiterConfig={
'Delay': 10,
'MaxAttempts': 30

print(f"Waiting for {cluster_id_2} to finish deletion")
client_2.get_waiter("cluster_not_exists").wait(
identifier=cluster_id_2,
WaiterConfig={
'Delay': 10,
'MaxAttempts': 30

}
)
except:
print("Unable to delete cluster")
raise
def main():
region_1 = "us-east-1"
cluster_id_1 = "<cluster 1 id>"
region_2 = "us-east-2"
cluster_id_2 = "<cluster 2 id>"

delete_multi_region_clusters(region_1, cluster_id_1, region_2, cluster_id_2)
print(f"Deleted {cluster_id_1} in {region_1} and {cluster_id_2} in {region_23}")

if __name__ == "__main__":
main()
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C++
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#include <aws/core/Aws.h>

#include <aws/core/utils/Outcome.h>

#include <aws/dsqgl/DSQLClient.h>

#include <aws/dsql/model/DeleteClusterRequest.h>
#include <aws/dsql/model/GetClusterRequest.h>
#include <iostream>

#include <thread>

#include <chrono>

using namespace Aws;
using namespace Aws::DSQL;
using namespace Aws::DSQL::Model;

/**
* Deletes a single-region cluster in Amazon Aurora DSQL
*/
void DeleteCluster(const Aws::String& region, const Aws::String& identifier) {
// Create client for the specified region
DSQL::DSQLClientConfiguration clientConfig;
clientConfig.region = region;
DSQL::DSQLClient client(clientConfig);

// Delete the cluster

DeleteClusterRequest deleteRequest;
deleteRequest.SetIdentifier(identifier);
deleteRequest.SetClientToken(Aws: :Utils: :UUID: :RandomUUID());

auto deleteOutcome = client.DeleteCluster(deleteRequest);
if (!deleteOutcome.IsSuccess()) {
std::cerr << "Failed to delete cluster " << identifier << " in " << region
<< ",
<< deleteOutcome.GetError().GetMessage() << std::endl;
throw std::runtime_error("Unable to delete cluster " + identifier + " in " +
region);

}

auto cluster = deleteOutcome.GetResult();
std::cout << "Initiated delete of " << cluster.GetArn() << std::endl;
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int main() {
Aws: :SDKOptions options;
Aws: :InitAPI(options);

{
try {
// Define region and cluster ID
Aws::String region = "us-east-1";
Aws::String clusterId = "<your cluster id>";
DeleteCluster(region, clusterId);
std::cout << "Deleted " << clusterId << std::endl;
}
catch (const std::exception& e) {
std::cerr << "Error: " << e.what() << std::endl;
}
}
Aws: : ShutdownAPI(options);
return 0;
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#include <aws/core/Aws.h>

#tinclude <aws/core/utils/Outcome.h>

#include <aws/dsql/DSQLClient.h>

#include <aws/dsqgl/model/DeleteClusterRequest.h>
#include <aws/dsql/model/GetClusterRequest.h>
#include <iostream>

#include <thread>

#include <chrono>

using namespace Aws;
using namespace Aws::DSQL;
using namespace Aws::DSQL::Model;

/**
* Deletes multi-region clusters in Amazon Aurora DSQL
*/
void DeleteMultiRegionClusters(
const Aws::String& regionl,
const Aws::String& clusterIdil,
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const Aws::String& region2,
const Aws::String& clusterId2) {

// Create clients for each region

DSQL: :DSQLClientConfiguration clientConfigl;
clientConfigl.region = regionl;

DSQL: :DSQLClient clientl(clientConfigl);

DSQL: :DSQLClientConfiguration clientConfig2;
clientConfig2.region = region2;
DSQL: :DSQLClient client2(clientConfig2);

// Delete the first cluster
std::cout << "Deleting cluster " << clusterIdl << " in " << regionl <<
std::endl;

DeleteClusterRequest deleteRequestl;
deleteRequestl.SetIdentifier(clusterIdl);
deleteRequestl.SetClientToken(Aws: :Utils::UUID: :RandomUUID());

auto deleteOutcomel = clientl.DeleteCluster(deleteRequestl);
if (!deleteOutcomel.IsSuccess()) {
std::cerr << "Failed to delete cluster " << clusterIdl << " in " << regionl
<< ",
<< deleteOutcomel.GetError().GetMessage() << std::endl;
throw std::runtime_error("Failed to delete multi-region clusters");

// clusterl will stay in PENDING_DELETE state until cluster2 is deleted
std::cout << "Deleting cluster " << clusterId2 << " in " << region2 <<
std::endl;

DeleteClusterRequest deleteRequest2;
deleteRequest2.SetIdentifier(clusterId2);
deleteRequest2.SetClientToken(Aws: :Utils::UUID: :RandomUUID());

auto deleteOutcome2 = client2.DeleteCluster(deleteRequest2);
if (!deleteOutcome2.IsSuccess()) {
std::cerr << "Failed to delete cluster " << clusterId2 << " in " << region2
<< ",
<< deleteOutcome2.GetError().GetMessage() << std::endl;
throw std::runtime_error("Failed to delete multi-region clusters");
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int main() {
Aws: :SDKOptions options;
Aws::InitAPI(options);

{
try {
Aws::String regionl = "us-east-1";
Aws::String clusterIdl = "<your cluster id 1>";
Aws::String region2 = "us-east-2";
Aws::String clusterId2 = "<your cluster id 2>";
DeleteMultiRegionClusters(regionl, clusterIdl, region2, clusterId2);
std::cout << "Deleted " << clusterIdl << " in " << regionl
<< " and " << clusterId2 << " in " << region2 << std::endl;
}
catch (const std::exception& e) {
std::cerr << "Error: " << e.what() << std::endl;
}
}
Aws: :ShutdownAPI(options);
return 0;
}
JavaScript
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import { DSQLClient, DeleteClusterCommand, waitUntilClusterNotExists } from "eaws-
sdk/client-dsql";

async function deleteCluster(region, clusterId) {

const client = new DSQLClient({ region });

try {
const deleteClusterCommand = new DeleteClusterCommand({
identifier: clusterId,

1);
const response = await client.send(deleteClusterCommand);

console.log( 'Waiting for cluster ${response.identifier} to finish deletion’);

await waitUntilClusterNotExists(
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{
client: client,
maxWaitTime: 300 // Wait for 5 minutes

.
{
identifier: response.identifier
}
I
console.log( Cluster Id ${response.identifier} is now deleted’);
return;
} catch (error) {
if (error.name === "ResourceNotFoundException") {
console.log("Cluster ID not found or already deleted");
} else {
console.error("Unable to delete cluster: ", error.message);
}
throw error;

async function main() {
const region = "us-east-1";
const clusterId = "<CLUSTER_ID>";

await deleteCluster(region, clusterId);

main();
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import { DSQLClient, DeleteClusterCommand, waitUntilClusterNotExists } from "@aws-
sdk/client-dsql";

async function deleteMultiRegionClusters(regionl, clusterl_id, region2, cluster2_id)

{

new DSQLClient({ region: regionl });
new DSQLClient({ region: region2 });

const clientl
const client2

try {
const deleteClusterCommandl = new DeleteClusterCommand({
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identifier: clusterl_id,

1)

const responsel = await clientl.send(deleteClusterCommandl);

const deleteClusterCommand2 = new DeleteClusterCommand({
identifier: cluster2_id,

1)

const response2 = await client2.send(deleteClusterCommand2);

console.log( 'Waiting for clusterl ${responsel.identifier} to finish
deletion’);
await waitUntilClusterNotExists(

{
client: clientl,
maxWaitTime: 300 // Wait for 5 minutes
I
{
identifier: responsel.identifier
}

);

console.log( Clusterl Id ${responsel.identifier} is now deleted’);

console.log( 'Waiting for cluster2 ${response2.identifier} to finish
deletion’);
await waitUntilClusterNotExists(

{
client: client2,
maxWaitTime: 300 // Wait for 5 minutes
},
{
identifier: response2.identifier
}
);
console.log( Cluster2 Id ${response2.identifier} is now deleted’);
retuzrn;
} catch (error) {
if (error.name === "ResourceNotFoundException") {
console.log("Some or all Cluster ARNs not found or already deleted");
} else {

console.error("Unable to delete multi-region clusters: ",
error.message);

}

throw error;
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}

async function main() {

const regionl = "us-east-1";
const clusterl_id = "<CLUSTER_ID_1>";
const region2 = "us-east-2";

const cluster2_id = "<CLUSTER_ID_2>";

const response = await deleteMultiRegionClusters(regionl, clusterl_id, region2,
cluster2_id);
console.log( ‘Deleted ${clusterl_id} in ${regionl} and ${cluster2_id} in
${region2}");
}

main();

Java
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package org.example;

import software.amazon.awssdk.auth.credentials.DefaultCredentialsProvider;
import software.amazon.awssdk.regions.Region;

import software.amazon.awssdk.retries.api.BackoffStrategy;

import software.amazon.awssdk.services.dsql.DsqlClient;

import software.amazon.awssdk.services.dsql.model.DeleteClusterResponse;
import software.amazon.awssdk.services.dsql.model.ResourceNotFoundException;

import java.time.Duration;
public class DeleteCluster {

public static void main(String[] args) {
Region region = Region.US_EAST_1;
String clusterId = "<your cluster id>";

try (
DsqlClient client = DsqlClient.builder()
.region(region)
.credentialsProvider(DefaultCredentialsProvider.create())
.build()
) {
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DeleteClusterResponse cluster = client.deleteCluster(r ->
r.identifier(clusterId));
System.out.println("Initiated delete of " + cluster.arn());

// The DSQL SDK offers a built-in waiter to poll for deletion.
System.out.println("Waiting for cluster to finish deletion");
client.waiter().waitUntilClusterNotExists(

getCluster -> getCluster.identifier(clusterId),

config -> config.backoffStrategyV2(

BackoffStrategy.fixedDelayWithoutJitter(Duration.ofSeconds(10))
).waitTimeout(Duration.ofMinutes(5))
);
System.out.println("Deleted " + cluster.arn());
} catch (ResourceNotFoundException e) {
System.out.printf("Cluster %s not found in %s%n", clusterId, region);
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package org.example;

import software.amazon.awssdk.auth.credentials.DefaultCredentialsProvider;
import software.amazon.awssdk.regions.Region;

import software.amazon.awssdk.retries.api.BackoffStrategy;

import software.amazon.awssdk.services.dsql.DsqlClient;

import software.amazon.awssdk.services.dsql.DsqlClientBuilder;

import software.amazon.awssdk.services.dsql.model.DeleteClusterRequest;

import java.time.Duration;
public class DeleteMultiRegionClusters {

public static void main(String[] args) {
Region regionl = Region.US_EAST_1;

String clusterIdl = "<your cluster id 1>";
Region region2 = Region.US_EAST_2;
String clusterId2 = "<your cluster id 2>";

DsqlClientBuilder clientBuilder = DsqglClient.builder()
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.credentialsProvider(DefaultCredentialsProvider.create());

try (
DsqlClient clientl
DsqglClient client2

clientBuilder.region(regionl).build();
clientBuilder.region(region2).build()

) {
System.out.printf("Deleting cluster %s in %s%n", clusterIdl, regionl);
DeleteClusterRequest requestl = DeleteClusterRequest.builder()
.identifier(clusterIdl)
.build();
clientl.deleteCluster(requestl);
// clusterl will stay in PENDING_DELETE until cluster2 is deleted
System.out.printf("Deleting cluster %s in %s%n", clusterId2, region2);
DeleteClusterRequest request2 = DeleteClusterRequest.builder()
.identifier(clusterId2)
.build();
client2.deleteCluster(request2);
// Now that both clusters have been marked for deletion they will
transition

// to DELETING state and finalize deletion.
System.out.printf("Waiting for cluster %s to finish deletion%n",
clusterIdl);
clientl.waiter().waitUntilClusterNotExists(
getCluster -> getCluster.identifier(clusterIdl),
config -> config.backoffStrategyV2(

BackoffStrategy.fixedDelayWithoutJitter(Duration.ofSeconds(10))
).waitTimeout(Duration.ofMinutes(5))

);

System.out.printf("Waiting for cluster %s to finish deletion%n",
clusterId2);
client2.waiter().waitUntilClusterNotExists(
getCluster -> getCluster.identifier(clusterId2),
config -> config.backoffStrategyV2(

BackoffStrategy.fixedDelayWithoutJitter(Duration.ofSeconds(10))
).waitTimeout(Duration.ofMinutes(5))

);

System.out.printf("Deleted %s in %s and %s in %s%n", clusterIdl,
regionl, clusterId2, region2);
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}

Rust
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use aws_config::load_defaults;
use aws_sdk_dsqgl::client::Waiters;
use aws_sdk_dsql::{
Client, Config,
config: :{BehaviorVersion, Region},

%

/// Create a client. We will use this later for performing operations on the
cluster.
async fn dsql_client(region: &'static str) -> Client {
// Load default SDK configuration
let sdk_defaults = load_defaults(BehaviorVersion::latest()).await;

// You can set your own credentials by following this guide
// https://docs.aws.amazon.com/sdk-for-rust/latest/dg/credproviders.html
let credentials = sdk_defaults.credentials_provider().unwrap();

let config = Config::builder()
.behavior_version(BehaviorVersion::latest())
.credentials_provider(credentials)
.region(Region: :new(region))
.build();

Client::from_conf(config)

/// Delete a DSQL cluster
pub async fn delete_cluster(region: &'static str, identifier: &'static str) {
let client = dsql_client(region).await;
let delete_response = client
.delete_cluster()
.identifier(identifier)
.send()
.await
.unwrap();
println!("Initiated delete of {}", delete_response.arn);
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println!("Waiting for cluster to finish deletion");
client
.wait_until_cluster_not_exists()
.identifier(identifier)
.wait(std::time::Duration::from_secs(300)) // Wait up to 5 minutes

.await
.unwrap();
}
#[tokio: :main(flavor = "current_thread")]
pub async fn main() -> anyhow::Result<()> {
let region = "us-east-1";
let cluster_id = "<cluster to be deleted>";
delete_cluster(region, cluster_id).await;
println!("Deleted {cluster_id}");
0k(())
}
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use
use
use

///
clu
asyn

aws_config: :{BehaviorVersion, Region, load_defaults};
aws_sdk_dsqgl::client::Waiters;
aws_sdk_dsql::{Client, Config};

Create a client. We will use this later for performing operations on the
ster.

c fn dsql_client(region: &'static str) -> Client {

// Load default SDK configuration

let sdk_defaults = load_defaults(BehaviorVersion::latest()).await;

// You can set your own credentials by following this guide
// https://docs.aws.amazon.com/sdk-for-rust/latest/dg/credproviders.html
let credentials = sdk_defaults.credentials_provider().unwrap();

let config = Config::builder()
.behavior_version(BehaviorVersion::latest())
.credentials_provider(credentials)
.region(Region::new(region))
.build();
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Client::from_conf(config)

/// Create a cluster without delete protection and a name
pub async fn delete_multi_region_clusters(
region_1: &'static str,
cluster_id_1: &'static str,
region_2: &'static str,
cluster_id_2: &'static str,
) {
let client_1
let client_2

dsql_client(region_1).await;
dsgl_client(region_2).await;

println!("Deleting cluster {cluster_id_1} in {region_1}");
client_1

.delete_cluster()

.identifier(cluster_id_1)

.send()

.await

.unwrap();

// cluster_1 will stay in PENDING_DELETE state until cluster_2 is deleted
println!("Deleting cluster {cluster_id_2} in {region_23}");
client_2

.delete_cluster()

.identifier(cluster_id_2)

.send()

.await

.unwrap();

// Now that both clusters have been marked for deletion they will transition
// to DELETING state and finalize deletion
println!("Waiting for {cluster_id_1} to finish deletion");
client_1
.wait_until_cluster_not_exists()
.identifier(cluster_id_1)
.wait(std::time::Duration::from_secs(300)) // Wait up to 5 minutes
.await
.unwrap();

println!("Waiting for {cluster_id_2} to finish deletion");
client_2
.wait_until_cluster_not_exists()
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.identifier(cluster_id_2)
.wait(std::time::Duration::from_secs(300)) // Wait up to 5 minutes

.await
.unwrap();
}
#[tokio: :main(flavor = "current_thread")]
pub async fn main() -> anyhow::Result<()> {
let region_1 = "us-east-1";
let cluster_id_1 = "<cluster 1 to be deleted>";
let region_2 = "us-east-2";

let cluster_id_2 = "<cluster 2 to be deleted>";

delete_multi_region_clusters(region_1, cluster_id_1, region_2,
cluster_id_2).await;

println!("Deleted {cluster_id_1} in {region_1} and {cluster_id_2} in
{region_2}");

ok(())

Ruby
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equire "aws-sdk-dsql"

def delete_cluster(region, identifier)
client = Aws::DSQL::Client.new(region: region)
cluster = client.delete_cluster(identifier: identifier)
puts "Initiated delete of #{cluster.arn}"

# The DSQL SDK offers built-in waiters to poll for deletion.
puts "Waiting for cluster to finish deletion"
client.wait_until(:cluster_not_exists, identifier: cluster.identifier) do |w|
# Wait for 5 minutes
w.max_attempts = 30
w.delay = 10
end
rescue Aws::Errors::ServiceError => e
abort "Unable to delete cluster #{identifier} in #{region}: #{e.message}"
end

def main
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region = "us-east-1"
cluster_id = "<your cluster id>"
delete_cluster(region, cluster_id)
puts "Deleted #{cluster_id}"

end

main if $PROGRAM_NAME == __ FILE__
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require "aws-sdk-dsql"

def delete_multi_region_clusters(region_1, cluster_id_1, region_2, cluster_id_2)
client_1 = Aws::DSQL::Client.new(region: region_1)
client_2 = Aws::DSQL::Client.new(region: region_2)

puts "Deleting cluster #{cluster_id_1} in #{region_13}"
client_1.delete_cluster(identifier: cluster_id_1)

# cluster_1 will stay in PENDING_DELETE state until cluster_2 is deleted
puts "Deleting #{cluster_id_2} in #{region_2}"
client_2.delete_cluster(identifier: cluster_id_2)

# Now that both clusters have been marked for deletion they will transition
# to DELETING state and finalize deletion
puts "Waiting for #{cluster_id_1} to finish deletion"
client_l.wait_until(:cluster_not_exists, identifier: cluster_id_1) do |w]|

# Wait for 5 minutes

w.max_attempts = 30

w.delay = 10
end

puts "Waiting for #{cluster_id_2} to finish deletion"
client_2.wait_until(:cluster_not_exists, identifier: cluster_id_2) do |w]|
# Wait for 5 minutes
w.max_attempts = 30
w.delay = 10
end
rescue Aws::Errors::ServiceError => e
abort "Failed to delete multi-region clusters: #{e.message}"
end
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def main
region_1 = "us-east-1"
cluster_id_1 = "<your cluster id 1>"
region_2 = "us-east-2"
cluster_id_2 = "<your cluster id 2>"

delete_multi_region_clusters(region_1, cluster_id_1, region_2, cluster_id_2)
puts "Deleted #{cluster_id_13} in #{region_1} and #{cluster_id_2} in #{region_2}"
end

main if $PROGRAM_NAME == __ FILE__

.NET
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using System;

using System.Threading.Tasks;
using Amazon;

using Amazon.DSQL;

using Amazon.DSQL.Model;

using Amazon.Runtime.Credentials;

namespace DSQLExamples.examples

{
public class DeleteSingleRegionCluster
{

/// <summary>
/// Create a client. We will use this later for performing operations on the

cluster.

/// </summary>
private static async Task<AmazonDSQLClient> CreateDSQLClient(RegionEndpoint
region)
{
var awsCredentials = await
DefaultAWSCredentialsIdentityResolver.GetCredentialsAsync();
var clientConfig = new AmazonDSQLConfig
{
RegionEndpoint = region
};

return new AmazonDSQLClient(awsCredentials, clientConfig);
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/// <summary>
/// Delete a DSQL cluster.

/// </summary>
public static async Task Delete(RegionEndpoint region, string identifier)

{

using (var client = await CreateDSQLClient(region))

{
var deleteRequest = new DeleteClusterRequest
{
Identifier = identifier
i
var deleteResponse = await client.DeleteClusterAsync(deleteRequest);
Console.WriteLine($"Initiated deletion of {deleteResponse.Arn}");
}
}
private static async Task Main()
{
var region = RegionEndpoint.USEastl;
var clusterId = "<cluster to be deleted>";
await Delete(region, clusterId);
}
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using System;

using System.Threading.Tasks;
using Amazon;

using Amazon.DSQL;

using Amazon.DSQL.Model;

using Amazon.Runtime.Credentials;
using Amazon.Runtime.Endpoints;

namespace DSQLExamples.examples

{

public class DeleteMultiRegionClusters

{

/// <summary>
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/// Create a client. We will use this later for performing operations on the
cluster.
/// </summary>
private static async Task<AmazonDSQLClient> CreateDSQLClient(RegionEndpoint
region)
{
var awsCredentials = await
DefaultAWSCredentialsIdentityResolver.GetCredentialsAsync();
var clientConfig = new AmazonDSQLConfig
{
RegionEndpoint = region,
};

return new AmazonDSQLClient(awsCredentials, clientConfig);

/// <summary>

/// Delete multi-region clusters.

/// </summary>

public static async Task Delete(
RegionEndpoint regionl,
string clusterIdl,
RegionEndpoint region2,
string clusterId2)

using (var clientl = await CreateDSQLClient(regionl))
using (var client2 = await CreateDSQLClient(region2))

{
var deleteRequestl = new DeleteClusterRequest
{
Identifier = clusterIdl
};

var deleteResponsel = await
clientl.DeleteClusterAsync(deleteRequestl);
Console.WritelLine($"Initiated deletion of {deleteResponsel.Arn}");

// cluster 1 will stay in PENDING_DELETE state until cluster 2 is

deleted
var deleteRequest2 = new DeleteClusterRequest
{
Identifier = clusterId2
};

E2{AE AKX 170



Amazon Aurora DSQL INT=IY A To] =]

var deleteResponse2 = await
client2.DeleteClusterAsync(deleteRequest2);
Console.WritelLine($"Initiated deletion of {deleteResponse2.Arn}");

}

}

private static async Task Main()

{
var regionl = RegionEndpoint.USEastl;
var clusterl = "<cluster 1 to be deleted>";
var region2 = RegionEndpoint.USEast2;
var cluster?2 = "<cluster 2 to be deleted>";
await Delete(regionl, clusterl, region2, cluster2);

}

}
}
Golang
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package main

import (
"context"
"fmt"
"log"
"time"

"github.com/aws/aws-sdk-go-v2/config"
"github.com/aws/aws-sdk-go-v2/service/dsql"

func DeleteSingleRegion(ctx context.Context, identifier, region string) error {

cfg, err := config.LoadDefaultConfig(ctx, config.WithRegion(region))
if err !'= nil {

log.Fatalf("Failed to load AWS configuration: %v", err)

}

// Initialize the DSQL client
client := dsql.NewFromConfig(cfg)
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// Create delete cluster input
deleteInput := &dsqgl.DeleteClusterInput{
Identifier: &identifier,

}
// Delete the cluster
result, err := client.DeleteCluster(ctx, deleteInput)
if err != nil {

return fmt.Errorf("failed to delete cluster: %w", err)
}

fmt.Printf("Initiated deletion of cluster: %s\n", *result.Arn)

// Create waiter to check cluster deletion
waiter := dsql.NewClusterNotExistsWaiter(client, func(options
*dsql.ClusterNotExistsWaiterOptions) {
options.MinDelay = 10 * time.Second
options.MaxDelay = 30 * time.Second
options.LogWaitAttempts = true
b

// Create the input for checking cluster status
getInput := &dsql.GetClusterInput{
Identifier: &identifier,

}

// Wait for the cluster to be deleted
fmt.Printf("Waiting for cluster %s to be deleted...\n", identifier)
err = waiter.Wait(ctx, getInput, 5*time.Minute)
if err != nil {
return fmt.Errorf("error waiting for cluster to be deleted: %w", err)

}

fmt.Printf("Cluster %s has been successfully deleted\n", identifier)
return nil

func DeleteCluster(ctx context.Context) {
}

// Example usage in main function
func main() {
// Your existing setup code for client configuration...
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ctx, cancel := context.WithTimeout(context.Background(), 6*time.Minute)
defer cancel()

// Example cluster identifier
// Need to make sure that cluster does not have delete protection enabled

identifier := "<CLUSTER_ID>"
region := "us-east-1"
err := DeleteSingleRegion(ctx, identifier, region)
if err !'= nil {
log.Fatalf("Failed to delete cluster: %v'", err)
}
}
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package main

import (
"context"
"fmt"
"log"
"time"

"github.com/aws/aws-sdk-go-v2/aws"
"github.com/aws/aws-sdk-go-v2/config"
"github.com/aws/aws-sdk-go-v2/service/dsql"

func DeleteMultiRegionClusters(ctx context.Context, regionl, clusterIdl, region2,
clusterId2 string) error {

// Load the AWS configuration for region 1

cfgl, err := config.LoadDefaultConfig(ctx, config.WithRegion(regionl))

if err !'= nil {
return fmt.Errorf("unable to load SDK config for region %s: %w'", regionl, err)

}

// Load the AWS configuration for region 2
cfg2, err := config.LoadDefaultConfig(ctx, config.WithRegion(region2))
if err !'= nil {
return fmt.Errorf("unable to load SDK config for region %s: %w'", region2, err)

E2{AE AKX 173



Amazon Aurora DSQL INT=IY A To] =]

}

// Create DSQL clients for both regions
clientl := dsql.NewFromConfig(cfgl)
client2 := dsql.NewFromConfig(cfg2)

// Delete cluster in region 1

fmt.Printf("Deleting cluster %s in %s\n", clusterIdl, regionl)

_, err = clientl.DeleteCluster(ctx, &dsql.DeleteClusterInput{
Identifier: aws.String(clusterIdl),

1)
if err != nil {

return fmt.Errorf("failed to delete cluster in region %s: %w", regionl, err)
}

// Delete cluster in region 2

fmt.Printf("Deleting cluster %s in %s\n", clusterId2, region2)

_, err = client2.DeleteCluster(ctx, &dsql.DeleteClusterInput{
Identifier: aws.String(clusterId2),

1)
if err !'= nil {

return fmt.Errorf("failed to delete cluster in region %s: %w'", region2, err)
}

// Create waiters for both regions
waiterl := dsql.NewClusterNotExistsWaiter(clientl, func(options
*dsql.ClusterNotExistsWaiterOptions) {
options.MinDelay = 1@ * time.Second
options.MaxDelay = 30 * time.Second
options.LogWaitAttempts = true
b

waiter2 := dsql.NewClusterNotExistsWaiter(client2, func(options
*dsql.ClusterNotExistsWaiterOptions) {

options.MinDelay = 10 * time.Second

options.MaxDelay = 30 * time.Second

options.LogWaitAttempts = true

b

// Wait for cluster in region 1 to be deleted
fmt.Printf("Waiting for cluster %s to finish deletion\n", clusterIdl)
err = waiterl.Wait(ctx, &dsqgl.GetClusterInput{
Identifier: aws.String(clusterIdl),
}, 5*time.Minute)
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if err !'= nil {

return fmt.Errorf("error waiting for cluster deletion in region %s: %w", regionl,
err)

}

// Wait for cluster in region 2 to be deleted
fmt.Printf("Waiting for cluster %s to finish deletion\n", clusterId2)
err = waiter2.Wait(ctx, &dsqgl.GetClusterInput{
Identifier: aws.String(clusterId2),
}, 5*time.Minute)

if err !'= nil {

return fmt.Errorf("error waiting for cluster deletion in region %s: %w", region2,
err)

}

fmt.Printf("Successfully deleted clusters %s in %s and %s in %s\n",
clusterIdl, regionl, clusterId2, region2)
return nil

}

// Example usage in main function

func main() {
ctx, cancel := context.WithTimeout(context.Background(), 1@*time.Minute)
defer cancel()

err := DeleteMultiRegionClusters(

ctx,

"us-east-1", // regionl

"<CLUSTER_ID_1>", // clusterIdl

"us-east-2", // region2

"<CLUSTER_ID_2>", // clusterId2

)
if err !'= nil {

log.Fatalf("Failed to delete multi-region clusters: %v'", err)

}
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import { DsqlSigner } from "eaws-sdk/dsql-signer";
import pg from "pg";

import assert from '"node:assert";

const { Client } = pg;

async function dsql_sample(clusterEndpoint, region) {
let client;
try {
// The token expiration time is optional, and the default value 900 seconds
const signer = new DsqlSigner({
hostname: clusterEndpoint,
region,
});
const token = await signer.getDbConnectAdminAuthToken();
// <https://node-postgres.com/apis/client>
// By default “rejectUnauthorized™ is true in TLS options
// <https://nodejs.org/api/tls.html#tls_tls_connect_options_callback>
// The config does not offer any specific parameter to set sslmode to verify-
full
// Settings are controlled either via connection string or by setting
// rejectUnauthorized to false in ssl options
client = new Client({
host: clusterEndpoint,
user: "admin",
password: token,
database: "postgres",
port: 5432,
// <https://node-postgres.com/announcements> for version 8.0
ssl: true,
rejectUnauthorized: false

1)

// Connect
await client.connect();

// Create a new table
await client.query( CREATE TABLE IF NOT EXISTS owner (
id UUID PRIMARY KEY DEFAULT gen_random_uuid(),
name VARCHAR(3@) NOT NULL,
city VARCHAR(80) NOT NULL,
telephone VARCHAR(20)
) )
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// Insert some data
await client.query("INSERT INTO owner(name, city, telephone) VALUES($1, $2,

$3)",
["John Doe", "Anytown", "555-555-1900"]

);

// Check that data is inserted by reading it back

const result = await client.query("SELECT id, city FROM owner where name='John
Doe'");

assert.deepEqual(result.rows[@].city, "Anytown")

assert.notEqual(result.rows[@].id, null)

await client.query("DELETE FROM owner where name='John Doe'");

} catch (error) {

console.error(error);

throw new Error("Failed to connect to the database");
} finally {

client?.end();

}

Promise.resolve();

// https://docs.aws.amazon.com/lambda/latest/dg/nodejs-handler.html
export const handler = async (event) => {

const endpoint = event.endpoint;

const region = event.region;

const responseCode = await dsql_sample(endpoint, region);

const response = {
statusCode: responseCode,
endpoint: endpoint,

};

return response;

npm install
zip -r pkg.zip .
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Lambda & 9| HIAE EHO{M CIS JSON HO|ZEE 201 21 EHAE IDE A58 =™
grLict.

Lambda &< 9o| E|AE BHo|M +HE CIS O|HIE JSONE AF23510 EE{AEQ A= XZQIEE
X|&ghLct.

{"endpoint": "replace_with_your_cluster_endpoint"}

o
°
1]

18FLICHO: dsql-sample-test). A& S MEHEIL|C}.

[l
I
J

{"statusCode": 200, "endpoint": "your_cluster_endpoint"}

1
Ml
0

Cllo|EH|o|A 7 @ F & dhetst Lt Cl|o|E{H|o|A0f CHEH 24Z30| AlTi5tP Lambda &
I:I-O 500 AI-EH = H

{"statusCode": 500, "endpoint": "your_cluster_endpoint"}
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AWS CLI HHEE AlE5l0d

aws dsql get-cluster --identifier cluster-id --query status --output text

ChE BYES A™Astod 2= FHAEQ| HEHE LEFELCH
for id in $(aws dsql list-clusters --query 'clusters[*].identifier' --output text); do
cluster_status=$(aws dsql get-cluster --identifier "$id" --query 'status' --output
text)
echo "$id $cluster_status"
done
Ol ME E32 F 7ol &4 S{AEQ AKX 52l 22{2H & HE EoiELICt

aaabbb2bkx555xa7p42qd5cdef ACTIVE
abcdel23efghi77t35abcdefgh ACTIVE
12abc6lgasc5bbbbbbbbbbbbbb DELETING
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ReadOnlyTransactio Read-only transacti none The number of read-
ns ons only transactions
TotalTransactions Total transactions none The total number of

transactions executed
on the system,
including read-only
transactions.

QueryTimeouts Query timeouts none The number of
queries which have
timed out due to
hitting the maximum
transaction time

OccConflicts OCC conflicts none The number of
transactions aborted
due to key level OCC

CommitLatency Commit Latency milliseconds Time spent by commit
phase of query
execution (P50)

BytesWritten Bytes Written bytes Bytes written to
storage

BytesRead Bytes Read bytes Bytes read from
storage

ComputeTime QP compute time milliseconds QP wall clock time

ClusterStorageSize Cluster Storage Size bytes Cluster size
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MultiReqi
onWriteDPU

ReadDPU

ComputeDPU
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Write Units

Multi-Region
Write Units

Read Units

Compute Units
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<cluster-id>

<cluster-id>

<cluster-id>

| EFeIE

DPU

DPU

DPU

DPU

AEstod F2l X2, e7] & A4

L

Approximates
the write active-
use component
of your Aurora
DSAQL cluster
DPU usage.

Applicable

for Multi-Reg
ion clusters:
Approximates
the multi-Reg
ion write active-
use component
of your Aurora
DSAQL cluster
DPU usage.

Approximates
the read active-
use component
of your Aurora
DSAQL cluster
DPU usage.

Approximates
the compute
active-use
component of
your Aurora
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DSQL cluster
DPU usage.
TotalDPU Total Units <cluster-id> DPU Approximates

the total active-
use component
of your Aurora

DSAQL cluster
DPU usage.
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zzto|s! HER I AWS Ato|ol| & 44 &4M0] JU&LICH

« AWS Site-to-Site VPN 9173, X} M|t LI 2 AWS Site-to-Site VPNEF FSIQL|71?7E EEXSHAIAIL.

« AWS Direct Connect ©1Z2. Xt L2 AWS Direct ConnectZt FS10I17I 2728 R X 5HAM|L2.

AWS HA| APl 22 AI25IH HIERTE S35l Aurora DSQLO| HMAE £ Q&GLICH DZHE CI 2
2 X|gdsor &LCt.

« Transport Layer Security(TLS) TLS 1.2 Z 40| TLS 1.3 H& & L|CH

« DHE(Ephemeral Diffie-Hellman) &= ECDHE(Elliptic Curve Ephemeral Diffie-Hellman)2}t 2 & &7
ME EoHPFS)O| X2 El &3 ME T Java 7 0|4 0| 2|4 A|ARI2 CHE R O[2{3t EEE RIHEL
C}.

Aurora DSQL @1Z4E 2|8t SSL/TLS 215 M £

Aurora DSQL=2 Transport Layer Security(TLS) & 532 AF235te{ 2 E 40| 2oLl 2ot A
A2 M™stE{™ Z2t0|¢1E A|AEIO0| Amazon Root Certificate Authority(Amazon Root CA 1)& A1
afiof ELICH O] RIE M= B2 24 A&l AF™ A x|xlof &LICt o] MM M= Chdet 23 AA|

0| A At M X|El Amazon Root CA 1 QIS ME & Qlst= X[EE M3t Q5 M7t ot & gile 832 =
So 2 MxlstE Z2ZMAE HLHErLICH.

PostgreSQL & 172 At&35t= 0| E&LICH

/A Important
Z2EM 20| B2 verify-full SSL ZEE ALE35t04 2|1 =&0| 44 Hot2 E& et

A ARIE RIB M &l

22 24 Mo Amazon Root CA 12 00| AFH Mx|x[o] RI&LICt O|& HAEstedH ofef &
HE [MEAML.

Linux(RedHat/CentOS/Fedora)

EO|oiM Chs BES A-ELIc
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trust list | grep "Amazon Root CA 1"
B M7t DxIEl B2 Ct& £30| ZAIFLICH
label: Amazon Root CA 1

macOS

1. Spotlight Search& L|CHCommand + AH|O[A).

2. Keychain AccessE Mg L|C}.

3. System Keychains0i| A System Roots& MEHELIC}.

4. Q15 M =S 0{M Amazon Root CA 12 & &LICH

Windows

(@ Note

psql Windows ZE0|MENM LE{TI EXME QIS A|IAR RE QIS M
(sslrootcert=system)& AF83tM SSL error: unregistered scheme 2577} ghEt
2 £ AU&LICt SSLE A85t04 EB{AE 0] &%= CHE WS E WindowsH M HAZEE [
E = gLt

2 &AM 0l Amazon Root CA 10| AX|E|04 UX| b2 A< otell EHHIE HELICH.

(o]
i
i

2 ®| KXol Amazon Root CA 1 @I AM7I AFX Mx|z|o] /K| &2 AL Aurora DSQL E8{AE{0]|
CHst Hot oddg MHEGtEdH QIS ME =822 k|8l oF & LCt.

Linux 215 A A x|
CH2 CHAO| 2} Linux A|A B0 Amazon Root CA Q15 MHE A x|&hL|Ct.

1. BE QIS ME C}E =8},

wget https://www.amazontrust.com/repository/AmazonRootCAl.pem
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2. BME EB{LE ME A0 F7HELICH

sudo cp ./AmazonRootCAl.pem /etc/pki/ca-trust/source/anchors/

3. CAEEHAE XMEAE YO|o|EFLICE

sudo update-ca-trust

trust list | grep "Amazon Root CA 1"

macOS 21&Z A M x|

0l2f8t QIEA M| Bl M= ALEHILICH macOSOIAME Linux ©1E A Ax(7} M8 ELIC

1. RE QISME CIREZ=ELICH

wget https://www.amazontrust.com/repository/AmazonRootCAl.pem

2. AMAHE FIA Qo] QIS ME F7HefLICH

sudo security add-trusted-cert -d -r trustRoot -k /Library/Keychains/System.keychain
AmazonRootCAl.pem

security find-certificate -a -c "Amazon Root CA 1" -p /Library/Keychains/
System.keychain

SSL/TLS 4 ol

Aurora DSQL Z2{AE{o] CHet E0F 24722 2|3l SSL/TLS QB ME 7 M37| Mol ChS AIM =2
SE5t=X| &Qlgct.

« PostgreSQL H{H 17 A %|H

« XA A4 ZSH2Z AWS CLIZF 7 MHE

« Aurora DSQL 2HAE =X QIE MY
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Linux0oll A 242

1. @l

—

Ol

EZ

fjo

g-lgg'.:l_ A-|7(-I%I-|__||:|._

export PGPASSWORD=$(aws dsql generate-db-connect-admin-auth-token --region=your-

cluster-region --hostname your-cluster-endpoint)

2. N&H” IS M(OI2] Hx|E BR)E ArEstod AZAELICH

PGSSLROOTCERT=system \
PGSSLMODE=verify-full \

psql --dbname postgres \
--username admin \

--host your-cluster-endpoint

3. £

rr

CIREC 8 QIS A

A&

Mo
ok
g'l_l
i
Q
I
o
r
[ul

PGSSLROOTCERT=/full/path/to/root.pem \
PGSSLMODE=verify-full \

psql --dbname postgres \

--username admin \

--host your-cluster-endpoint

(@ Note

PGSSLMODE A’dof| CHEr XtA|8 LI &2 PostgresQL 17 Database Connection Control

Functions B A 2| ssimodeE EZESHM L.

macOS0|A ¢4

1. @l

- -

Ol

EZ

fjo

st dEELICH

export PGPASSWORD=$(aws dsql generate-db-connect-admin-auth-token --region=your-

cluster-region --hostname your-cluster-endpoint)

2. A&H| 1B M(OI2] Hx|E B2)E Ar&Estod AZELICH

PGSSLROOTCERT=system \
PGSSLMODE=verify-full \
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psql --dbname postgres \
--username admin \
--host your-cluster-endpoint

3. = 2E QI ME CHE 2 E 5104 root . pemQ 2 M ELICHRIZ M7H AL MxIEl0f QK| b2
740
A2,

PGSSLROOTCERT=/full/path/to/root.pem \
PGSSLMODE=verify-full \

psql —dbname postgres \

--username admin \

--host your_cluster_endpoint

4. psqlE At&Estod AZELICH

PGSSLROOTCERT=/full/path/to/root.pem \
PGSSLMODE=verify-full \

psql —dbname postgres \

--username admin \

--host your_cluster_endpoint

Windows 0| A 422

ro
ol
m
ru
o
0%
0x
g
r
n

aws dsqgl generate-db-connect-admin-auth-token ~
--region=your-cluster-region "
--expires-in=3600 ~
--hostname=your-cluster-endpoint

2. %% #E H-E HdEELICH

set "PGPASSWORD=token-from-above"

3. SSL 82 HdEgLct

set PGSSLROOTCERT=C:\full\path\to\root.pem
set PGSSLMODE=verify-full
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4. O|O|E{H|O|A0f AZAFLICY.

"C:\Program Files\PostgreSQL\17\bin\psql.exe" --dbname postgres *
--username admin #
--host your-cluster-endpoint

PowerShell A2

1. ¢l

- =

0l

EZ

fjo

MMt M™srL|Ct.

$env:PGPASSWORD = (aws dsql generate-db-connect-admin-auth-token --region=your-
cluster-region --expires-in=3600 --hostname=your-cluster-endpoint)

2. SSL 7+g d™gLch.

$env:PGSSLROOTCERT="C:\full\path\to\root.pem'
$env:PGSSLMODE="verify-full'

3. Ci[O|E{H|O|A0f A ZAF LICY.

"C:\Program Files\PostgreSQL\17\bin\psql.exe" --dbname postgres °
--username admin °
--host your-cluster-endpoint

FtElas

« PostgreSQL SSL A™HEAM

 Amazon Trust Services

Amazon Aurora DSQLO| CHet Cl|O|E] &5 &}

no

Amazon Aurora DSQLE2 M El 2 E ALEXL CIO|EHE S 5tELICH 2ot A3 E 2|6 o] 5 35t=
AWS Key Management Service(AWS KMS)E A& EtL|C}. O]

g
UHE 28 2 A SHYE U + J&LICL MY Al d3g= OEn 22 o|dE A

. QIZE OO HEo 2% BE A4
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M T AdE SFsts Eotol RIFSr ol &
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|Z= Aurora DSQL O O|E{tH| O] A0 CH

A

- Aurora DSQLE KMS 7| 3

« Aurora DSQLO| X% A| &t 5 3}

» Aurora DSQLO|A AWS KMS ! H|O|E 7| AFS
« Aurora DSQLO| AWS KMS key AFS 5 £04
 Aurora DSQL 535 ZHEIAE

« AWS KMS} Aurora DSQL &= 218 ZLIEE
- &3 35HEl Aurora DSQL E{AE M4

« Aurora DSQL E2{AE9| 7| M7 EE= HOo[E
* Aurora DSQLO{|A{ f 538 1B At

Aurora DSQLE KMS 7| £8

Aurora DSQL2 AWS KMS2t S& =lo 2{AE | 53 7|& ZrE[EfLICH 7| 8 & Efof Cf
8t XtAIE LI 2 AWS Key Management Service 7H2E Xl OHLHA S| AWS Key Management Service
conceptsE HZSHMR. M| 2HAEHE EHE M CHS KMS 7| R S0i|A HEHSI0{ EBHAEE &

S35 . Aurora DSQL2 F7} HIE g10] 0] 7|8 AR & LICE. Amazon Aurora DSQL2
El SHAE0| HMAE M 2E{AE CIOIEIE §HEAH S53&LICH g55E ZEAEH
LI Z2|5t7| {5 2= £= o E2|FHo|ME HEE EHe 7l e 2 E Aurora DSQL

§P5._| CllO|E{of| A ZF S &fLCt.

AWS A MM TZHo| ZITd 7|2 MM 0 ALs D o2
HEt2 7HX|H AWS KMS H|20| B1tE|L|Ct.
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o
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AWS 27 7|1E AF8E ME Al ¢ E &= F7t HIS glo| MSELICH el 22 22| Z(ofl CHai M
£ AWS KMS H|8 0| £HELICH XtMIEF LIS 2 AWS KMS 2 = H|O|X|E HZ oA 2.

AUAMEX| oledgt 7| R thof et = JU&LICH 7| Kol CHEr RHAIEH LIS 2 AWS Key
Management Service 7Hgf X} OFLHA{ Q| Customer managed keys 2 AWS A% 7| MME FH XML,

(® Note
Aurora DSQL X% Al &= 35= Aurora DSQLE A& = e ZE AWS ST AR E

= U&LICH

Aurora DSQL2| X% Al &= 5}

0|I

Amazon Aurora DSQLOIME 256HIE 115 2338l EE(AES-256)2 AF&3504 HE O|O|E{E &
grLict ol ¥ &3t 7|8 AEE|X|ol CiEt FEF HMAZEE HIO|E{E E5 5t ol ==20| ELUCH

AWS KMS&= 2{AEQ| ¢33 7|18 #ElfUCH 718 AWS £ ) 7|8 AF83H7LE AHA| AWS KMS
ZH 22|E 7|12 A8 E £ Q&LICH Aurora DSQL 22{AE 9| 7| X ! Z2|of| CHEF REAIEH LS

Z 3t

o
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ZHAH +Z H353E Qo 2 2Eld 718 X8 stH Aurora DSQL2 s 7|& At&stod 2

AEQ 2B{AECS 2 E 2| CIO|EE ¢S stELIct Clo|E 248 E';xléh"_ SHAE HMAE
S X|5t24™ Aurora DSQLO| & &35t 7|0l HMAE £~ Qlo{oF FfLICH T2 #E|E 7|1E HIEE5s
7L, 7| AMIE 0d| 2 5H LY, MH|A HMAE AMEHetE ROl e B EC{AEHS &5 35 AEHTt
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(® Note

Aurora DSQLO| 12 Z2|& 7|0 HMAE = e B EHAEH S =3 4Ef7}
KMS_KEY_INACCESSIBLEZ HZAELICt 7| HHAE S5t HH[ATE 1582 O[LHo| S&
2 AASSE ZXRIFLCE AFM[EH LHE 2 Cluster idlingS & Z5HM[ 2.

CtS 2| EHAEHS F2 7| AMATE7|2t FAE B2 ESH{AE S AlZH2 7[0f AAl
T gl s¢F 7|5 oo|E{e| 2o w2t FHaF&ILICE.
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Aurora DSQL MZ& Al 2535} 7|52 AWS KMS key2t CIO|E| 7| AS X E AFE35t0d 22{AE HIO|
EE 235 &LCt,
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Aurora DSQLO{A AWS KMS key A&
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/A Important
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Aurora DSQLOIAM EBHAE 7| Al

Aurora DSQL2 Z{AE 0 AWS KMS keyE AF&5t0{ 22AH 7|2t o= SHAE S| TR O
OlE{ 7|E& MMt S 3tFLCt.

Z{AE 7= 7| &¥55 7|2 AF2E/LIC} Aurora DSQLE 0| 2E{AE 7|12 AF235104 2AE d|o|
EE & 3355tE Ol AFRE|= Cllo|E €538t 7|18 E5 & LICH Aurora DSQL2 E{AE U= Z 7|
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2 2xo| nRF ClolE] 428t 7|8 MASRIT, SUst GloE 255 7|2 of BRIAE ¥SS
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AE 7|18 235355t7| @5 Aurora DSQLE &5 5=l 2 AE{0| A2 MM AE I AWS KMSO]|
g HEYLICH EAEE AS AM2E £ UL E 57| 6, Ec{AE M2 Mo 2 HMAGHK| &

A0 Aurora DSQL2 KMS Z|0of CHEt |53 HHAE F7(Mo =2 =QlghL|Ct.
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Aurora DSQL2 2HAE 7|2 C|O|E &3 7|2 AWS KMS 2|20f &St AFSELICH 1
b7 Sl

Z3t Z&E(AES) 233 L 256HIE & |12 ZE 7|8 ES&LIct JdH oS 2o et
|.

33
E{CIOIEHE = HALSE = ULS FE3HE C|olE et 7 & 2 5HE 7|8 MEELICH

POI'
ok Hu

st
ZHAEQ|KMS 7|& #ZE5tH Aurora DSQL2 7|& EBHAE 7|& M KMS 7|2 CtA| ¥ =3t gfLCt,
FeiAE 7| AHA

Ad0otct AWS KMSE 21X E&35HX| L =5 Aurora DSQL2 HZ 2|0 /= 2
SEXO| Ut HIAE SHAH 7|8 FHAELICH 158229 H|& 4 AlzZto| Z1H5+0{ Aurora DSQLO|
Al BHAE 7|1E QEE 42 2{AH 7|18 S538t5tete ME2 2 S AWS KMSO| 2 =L
Ct. O] &Y 2 &2 otx[2 F2HAH 7| 553 L 0|F AWS KMS EE= AWS Identity and Access
Management(IAM)0{|A{ AWS KMS key2| HAM|A HEo| MEE ZE ¥HE AL S A LCE.

Aurora DSQLOI| AWS KMS key Al F#$H £0d

ol

Zt Aurora DSQL &t

l_l
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=
=
x
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Aol A 12 BH2I% 718 AL&3Hod Aurora DSQL 2E{AEIE 38 #S aig 7lof CiEt &o|
Aurora DSQLO| 124 CHAI F|E A2 E HEtE Fo43loF & L|Ct.

IS 14 pt23 F|of CHE HAE 2tEdstA AMo1E = U&LICH 7|8 AWS AR 7|8 AHE5H0d
WS 7% 2| Aurora DSQL Z2{AEE 255248 Aurora DSQLO| 7} H&to| 2 sHX| k& LICH

>

T el 7ol CHEr 7| EAY

Aurora DSQL 22{AEE E35t7| 6 o 22" 7|8 =45 Aurora DSQL % MENSE Q|EFX}
E CHAI5t0{ AWS KMS keyE AFEE = Q= TEto| EgrLct sHE ¢ e

Aurora DSQLOI 2751 AWS KNS keyol Tt F120] 21010} BLIC 71 EEE
25t HEtg NI E £+ daLich

Aurora DSQLE 1174 zt2|3 7|0 cisl =48 Cf=2 HEto| {lo{ofF gfLct.

* kms:Encrypt
* kms:Decrypt
« kms:ReEncrypt*(kms:ReEncryptFrom & kms:ReEncryptTol| B <)
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* kms:GenerateDataKey

* kms:DescribeKey

o€ E0{CHS oA 7| YM2 T4 HEHE MSELICH o]l YAol= Ch31 242 &1t7t &Lt

« Aurora DSQLO| &t 3} £ 40] AWS KMS keyE A& SIE S 51 LICt &, HH0i M Aurora
DSQL2 AFSE ™Eto| E| Zste Aol sHErLICH YA 2of XIHE SUER}
7t 20F Aurora DSQLZ AFSE HEHO| 1= B Aurora DSQL MH|AMM 2= R0z AH 5
£ 0| AlmfgfLct.

« kms:ViaService =74 7|= Aurora DSQLO| X2 20f L} QP El QIEFXKIE CHAIS
I.

= =
SofEt HEhS S BLICH O3 2ot FAIE 03 A MM 25

= 8
« AWS KMS key Zt2|RHdb-team S&He & £ 2l AL RN AWS KMS keyoll CHEF 247| T
2 oiA|A HEHS HoiEtLiCt.

ol 7] HAME ALE5t7| Hofl of Al 22t =HME AWS Aol A 2ot =AM 2 vhELICH.

"Sid": "Enable dsql IAM User Permissions",
"Effect": "Allow",
"Principal": {
"Service": "dsql.amazonaws.com"
},
"Action": [
"kms:Decrypt",
"kms:GenerateDataKey",
"kms:Encrypt",
"kms:ReEncryptFrom",
"kms:ReEncryptTo"
1,
"Resource": "*",
"Condition": {
"StringlLike": {
"kms:EncryptionContext:aws:dsql:ClusterId": "w4abucpbwuxx",
"aws:SourceArn": "arn:aws:dsql:us-east-2:111122223333:cluster/w4abucpbwuxx"

"Sid": "Enable dsql IAM User Describe Permissions",
"Effect": "Allow",
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"Principal": {

"Service": "dsql.amazonaws.com"
},
"Action": "kms:DescribeKey",
"Resource": "*",

"Condition": {
"StringlLike": {
"aws:SourceArn": "arn:aws:dsql:us-east-2:111122223333:cluster/whabucpbwuxx"

}
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AWS KMSof| & [ Aurora DSQL2 7|-2f 40| U= 253t ZHEAEE AFSELC.
"encryptionContext": {

"aws:dsql:ClusterId": "wi4abucpbwuxx"

}I

U

-2t 42 Aurora DSQLO| & &35t 52 2EHAEHE AHEELICH 7= aws:dsql:ClusterIdL|Ct.
Zt2 Se{AEQ| ARt IL|C.
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A8 FHolE
CH2 MME & %5104 Aurora DSQLO| AWS KMS %4 GenerateDataKey & DecryptE O{EH| At
E3t=X| LotENM L.

GenerateDataKey

EHAEHWM ME A| 2 Z3HE & d3515HH Aurora DSQLO| 178t 2814 7|1€ MMELICE ol
S AE{0| AWS KMS keyE X|H3t= GenerateDataKey 282 AWS KMSof| 2= L|Ct

GenerateDataKey &g 7|55t= O|HE= CtZ 0 A| O|HIER FAMEFLICH AFEAb= Aurora

DSQL MH|A HELICH mt2t0|E{ol= AWS KMS key2| Amazon 2|4 A O|F(ARN), 256H|E 7|7}

Lot 7| XIYK, BRAEIE Alele 23 HHAE)} R EL

"eventVersion": "1.11",
"userIdentity": {
"type": "AWSService",
"invokedBy": "dsql.amazonaws.com"
.
"eventTime": "2025-05-16T18:41:247",
"eventSource": "kms.amazonaws.com",
"eventName": "GenerateDataKey",
"awsRegion": "us-east-1",
"sourceIPAddress": "dsql.amazonaws.com",
"userAgent": "dsql.amazonaws.com",
"requestParameters": {
"encryptionContext": {
"aws:dsql:ClusterId": "wi4abucpbwuxx"
.
"keySpec": "AES_256",
"keyId":
bf570cbfdb5e"
.
"responseElements": null,
"requestID":

"arn:aws:kms:us-east-1:982127530226:key/8b60dd9f-2ff8-4b1f-8a9c-

"2da2dc32-d3f4-4d6c-8a4l-aff27cd9a733",

"eventID": "426df0a6-ba56-3244-9337-438411Ff826F4",
"readOnly": true,

"resources": [

{

"accountId": "AWS Internal",
"type": "AWS::KMS::Key",

"ARN":
bf570cbfdb5e"

}

"arn:aws:kms:us-east-1:982127530226:key/8b60dd9f-2ff8-4b1f-8a9c-

AWS KMS ZL|E{Z!
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1,

"eventType": "AwsApiCall",

"managementEvent": true,

"recipientAccountId": "111122223333",

"sharedEventID": "f88e@dd8-6057-4ce@-b77d-800448426d4e",
"vpcEndpointId": "AWS Internal",

"vpcEndpointAccountId": "vpce-la2b3c4d5e6fla2b3"”,

"eventCategory": "Management"
}
Decrypt
2t 3 5t El Aurora DSQL 22{AE 0] HA|ASHH Aurora DSQLE 2 2{AE 7|18 S5 38t6l{ofRt AS 7
ZoM 1 ool U= 7I1E =5t = J&Lct I O3, Fe{AEo U= CIOIHE S& 8 &L
Ct. E2{AE 7|18 53%35}57] I8 Aurora DSQL2 2 AE{0] AWS KMS keyE X|X3HE Decrypt

LHEE AWS KMSoi| £ =L|Ct

Decrypt Q2 7|F35t= O|HE = CHS oAl O|HIEQL RALEILICH AL A= AWS HEHAOM E2{4
E{of A& Sl ERIULICEH mi2t0lE{oles ¢35 3E EEEAM 7|(AFO|HEAE blob), I2[1 2
AEE AHSE 53 HEIAET ZEELICH AWS KMSE AO|THEIA E 0 A AWS KMS key2| ID
E mighict
{
"eventVersion": "1.05",
"userIdentity": {
"type": "AWSService",
"invokedBy": "dsql.amazonaws.com"
.
"eventTime": "2018-02-14T16:42:39Z7",
"eventSource": "kms.amazonaws.com",
"eventName": "Decrypt",
"awsRegion": "us-east-1",
"sourceIPAddress": "dsql.amazonaws.com",
"userAgent": "dsql.amazonaws.com",

"requestParameters": {
"keyId": "arn:aws:kms:us-
east-1:111122223333:key/1234abcd-12ab-34cd-56ef-1234567890ab",
"encryptionContext": {
"aws:dsql:ClusterId": "wi4abucpbwuxx"
I
"encryptionAlgorithm": "SYMMETRIC_DEFAULT"
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},
"responseElements": null,
"requestID": "11lcab293-11a6-11e8-8386-13160d3e5db5",
"eventID": "b7d16574-e887-4b5b-a064-bf92f8ec9ad3”,
"readOnly": true,
"resources": [
{
"ARN": "arn:aws:kms:us-
east-1:111122223333:key/1234abcd-12ab-34cd-56ef-1234567890ab",
"accountId": "AWS Internal",
"type": "AWS::KMS: :Key"
}
1,
"eventType": "AwsApiCall",
"managementEvent": true,
"recipientAccountId": "111122223333",
"sharedEventID": "d99f2dc5-b576-45b6-aald-3a3822edbeeb",
"vpcEndpointId": "AWS Internal",
"vpcEndpointAccountId": "vpce-la2b3c4d5e6fla2b3"”,
"eventCategory": "Management"

of 5 3}=l Aurora DSQL 2 {AE MM

2 E Aurora DSQL E2HAHE M Al g5sHELICEH 7|2HMo 2 EB{AEWM FE22 AWS &
7|8 AH838H7{LE DZ40| AFE A X[ AWS KMS 7| XIEE &= U&LICH ChS BEAof et AWS
Management Console B2 = AWS CLIOMIM 53t E EHAEHE A-d8LCt

Console
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AR 7H0|E
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- ehm st AN ABX XIF(TR)S Mo ALK XIK KMS 7|8 XIMELICL 2RI CHE,
KMS 7|2| ID == HE S AMSHHLE L=AFLICH AWS KMS 2&20M 2R 7|8 M85t
24 AWS KMS 7| 2 MHEIELICEH
5. 2o{AE dMHS MERLIC
S2iaclol 022 RES HOL2H F2AAE HOIXIZ 015 50f F2AEISI DS Heigol 2
BAE] NS HEE HOIBLICH BRAH A% Bg ASLICH BRAE KMS 7| MHolE AWS
AR 7|18 M85t EHAE|C| Aurora DSQL 7|2 7| EEE CHE 2535 R39| 7| ID7} EANEL
Ct.
(® Note
A 7| A9 U BEIE HsHE ZD KMS 7| HAS s BB LICH oM e £t
MHE &= the section called “T 24 22|38 7|0 CHEE 7| HA” MIMHE FH XML
CLI
712 AWS 2% 7|2 &5 35E 2HAHE M5 W
¢ [CI=2 WS AL2510q4 Aurora DSQL 2HAES MAghLICt
aws dsql create-cluster
CtS 225t ME HEo| EAE AMEH SHAEHS| 225 dEfe= 7[EHMo R &8st E|o] /ISH
7|2 &5t K82 AWS &% Z|LICH O|M E2HAE{7l Aurora DSQL MH[A AHEo| 7|2 AWS
2% 7|12 s sHE L CH
"encryptionDetails": {
"encryptionType" : "AWS_OWNED_KMS_KEY",
"encryptionStatus" : "ENABLED"
}
172 BEE 7|2 G EE BEARE MAsHE WY
. Ch2 TS AR 504 Aurora DSQL SEIAEIS MAISHE|, W7HA SAE0| 7| IDE 12 27
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aws dsql create-cluster \
--kms-encryption-key d41d8cd98f00b204e9800998ecf8427¢e

ot H A ol=

HolM 2 + X0l ZeHAE 233 dEiE

2/& KMS Z|Lct, ofd| E{AE{7t oA

XS
3t Ry
"encryptionDetails": {
"encryptionType" : "CUSTOMER_MANAGED_KMS_KEY",
"kmsKeyArn" : "arn:aws:kms:us-east-1:111122223333:key/

d41d8cd98f00b204e9800998ect8427e",
"encryptionStatus" : "ENABLED"

Aurora DSQL Z2{AEHQ| 7| M7 E= ¥OH|0|E

2lo

O

AWS Management Console EE= AWS CLIE
233 7|1& UOO|ESHAHLE MAHE = A&

=2 T AAHE

LICE 71§ nAetx| &

AH& 304 Amazon Aurora DSQLS| 7|&E EHAE{0 M
t 11 XM 7{3HH Aurora DSQL2 7|£

AWS &%

7| Ab2ehL|Ct. 2 SHAof| 2} Aurora DSQL 22 = AWS CLIOIAM 7|1& ZAE{ Q|

or5 3t 7|12 do|o|E g LC}.

Console

AWS Management Console0i| A

1.

AWS Management Console0i| 2

HfHA
o H

UC|O|E st AHLE MHstE

AE3 7I1E

Q131 hitps://console.aws.amazon.com/dsql/H A Aurora

DSQL 2&2 ¥LCt.
2. =& 2Zo| B FHolM 2HAEE MEIFLICH
3. =5 RoM UClo|EStE{E EHAE S Y Ao MEELICY.
4., Y HFE MElstT =HS MEIELIC
5. SHAEH ¥E3t MHOMCHE SM & tLIE MEISH0 55t MHEE =™ L ch
« MEX X[HE 710 AWS &5 7|2 HEtetEiH 25t M AEX XH( =) SMHS MHEH
FAFCH 7|2 d-o| "—*.%EIJ_ WS £&% 7|18 AI835tod FEE SHAEHE =8t
Ct.
« AEX XI'H KMS 7|0l M CHE 7|2 WA|5tHLE AWS 2% 7|0 KMS 7|2 gtste{™ ¢
S5 A™ AEA XY Z) SM2 ofF MEHSHX| ot A MEigLICH OH O F, AH8
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stode 7|9| ID e EEE Aot MEELICH AWS KMS 2£0iM MZ2 71§ 485t
£i8 AWS KMS 7| d&E MEigLCt

6. XM¥S MEELICH

CLI

aws dsql update-cluster \
--identifier aiabtx6icfp6d53snkhseduiqq \
--kms-encryption-key "AWS_OWNED_KMS_KEY"

S{AE Ol EncryptionStatus= ENABLEDZ MME|T EncryptionType
AWS_OWNED_KMS_KEYL|C}.

"encryptionDetails": {
"encryptionType" : "AWS_OWNED_KMS_KEY",
"encryptionStatus" : "ENABLED"

0| E2{AE{= O|X| Aurora DSQL AH|A HHMM 7|2 AWS &R 7|1E AtEsto{ &f 3 3HELICEH
Aurora DSQLOIAM 2 2rE|E 7|2 S 3tE FEHAHE UO|O|EstE YWY

of
=

stEl 2HAEE CHS ol 20| Yo|o|EFLICH

ok

aws dsql update-cluster \

--identifier aiabtx6icfp6d53snkhseduiqq \

--kms-encryption-key arn:aws:kms:us-east-1:123456789012:key/abcd1234-abcd-1234-a123-
abl234alb234
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2o{AE MBEO| EncryptionStatusE UPDATINGRZ MEHE| T EncryptionType
CUSTOMER_MANAGED_KMS_KEY®IL|C}. Aurora DSQLO| ZSHE 2 ™A Aj 7| MulE 2t=251H
ot s 3 A'EN7} ENABLEDE Z&HE|L|C}.

"encryptionDetails": {

"encryptionType" : "CUSTOMER_MANAGED_KMS_KEY",
"kmsKeyArn" : "arn:aws:us-east-1l:kms:key/abcdl234-abcd-1234-a123-ab1234al1b234",
"encryptionStatus" : "ENABLED"
}
(® Note
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« AWS Console - 1 Zt2|&H 7|1E AIEE M= 2£0| KMS7F EAIE[T, AWS AR 7|E AFSE
= DEFAULT7} EA|=ELIC}.
« API - Amazon Aurora DSQL APl 1.2 22|13 7|0l CUSTOMER_MANAGED_KMS_KEYE A& 35t
I, AWS A8 7|0 AWS_OWNED_KMS_KEYE At2EfL|Ct.

o ZHAE MM o &35 7|12 K|H5HK| &2 Aurora DSQLE AWS A8 7|E A235104 O|0|E]
Exscz &535

. HNIEX|AWS A8 7|9t T ZH zt2|& 7| ZHol| MEte ¢
AWS CLI &= Amazon Aurora DSQL APIE AI235104 0

w
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Aurora DSQLS2| ID ! M| A £

AWS Identity and Access Management(IAM)2 Zt2|X7F AWS Z|A A0 CHE BMAE OFHFHA AMod
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MH|A ZH2|R} - Z|AFO| M Aurora DSQL 2|AAE MYX|T e B Aurora DSQLO| CHEN TA|| Al
A HEFE 7HX|D Qg ALt MH|A #ElRE A—ll:llé AR HMASHOF 5= Aurora DSQL 7|

S 2lAAE A™EELICH O™ CHS IAM 2R A RHE MESH] MH|A AFEXLS| HEHE B4
SloF &rLICt o] Ho|X|e] HEE AES0{ 1AM 7|2 7HEE olaiatMI 2. SIAF7F Aurora DSQLOIA
IAME AL 3= 2ol CHaH AFMIS] 2 ot2 24 Amazon Aurora DSQLOIA IAMS AFE 5t B8] Al

M HZstMl2.

)-||

IAM 22|} - IAM 2 2[XF2HH Aurora DSQLO| CHEF HM|A T8 2HE| HAE 25t E S KA
o &1 Alg ZdLIC IAMOM AFR2E £ Q)= Aurora DSQL ID 7|8F 2 of| A|IE 2 24™ Amazon
Aurora DSQLO| ID 7|HF Z4=H o A| MM E XML
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https://docs.aws.amazon.com/signin/latest/userguide/how-to-sign-in.html
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https://docs.aws.amazon.com/IAM/latest/UserGuide/id_credentials_mfa.html
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https://docs.aws.amazon.com/IAM/latest/UserGuide/id_root-user.html#root-user-tasks
https://docs.aws.amazon.com/IAM/latest/UserGuide/id_root-user.html#root-user-tasks
https://docs.aws.amazon.com/singlesignon/latest/userguide/what-is.html
https://docs.aws.amazon.com/IAM/latest/UserGuide/id_users.html
https://docs.aws.amazon.com/IAM/latest/UserGuide/best-practices.html#rotate-credentials
https://docs.aws.amazon.com/IAM/latest/UserGuide/best-practices.html#rotate-credentials
https://docs.aws.amazon.com/IAM/latest/UserGuide/id_groups.html
https://docs.aws.amazon.com/IAM/latest/UserGuide/gs-identities-iam-users.html
https://docs.aws.amazon.com/IAM/latest/UserGuide/gs-identities-iam-users.html

Amazon Aurora DSQL INT=IY A To] =]

IAM &

IAM g2 £ HEHE 7hx]|n e AWS HE HE L IDYILICH IAM AL Aot fAFSHR|RE, 57 74
QI HAAE|X| f&LICE AWS Management ConsoleOlA YA|Mo 2 |AM AE S =5t A SRt
ofl M 1AM 238t 2 HEH(E£)stH ELICH AWS CLI EE= AWS AP BHdg EIHMo 2 S E5t7LE AL

gE S + UAGLICH AT AL Yol CHEF RAMIEH LIS 2 1AM A}

=

o H|H0|M AL AT HAM|A - I 0] M IDOY| HEHES Foi5tE{H Ae 2 H4dst
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https://docs.aws.amazon.com/IAM/latest/UserGuide/reference_policies_elements_condition.html
https://docs.aws.amazon.com/IAM/latest/UserGuide/introduction_attribute-based-access-control.html
https://docs.aws.amazon.com/IAM/latest/UserGuide/tutorial_attribute-based-access-control.html
https://docs.aws.amazon.com/IAM/latest/UserGuide/reference_aws-services-that-work-with-iam.html
https://docs.aws.amazon.com/IAM/latest/UserGuide/id_roles_use_switch-role-console.html
https://docs.aws.amazon.com/IAM/latest/UserGuide/id_credentials_temp.html
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https://docs.aws.amazon.com/IAM/latest/UserGuide/access_forward_access_sessions.html
https://docs.aws.amazon.com/IAM/latest/UserGuide/id_roles.html
https://docs.aws.amazon.com/IAM/latest/UserGuide/id_roles_create_for-service.html

Amazon Aurora DSQL INT=IY A To] =]

Ol2{2t Ol JSON &% 2 ME ALS5H04 1AM XHZ BE 7|¥ HAS MAdsts Wie Lohepid
Al

IAM AL ALl IAM EH HE(E2E)S HESHA

Zt glaA Rol CHE ARN & AIS EZ #5104 Aurora DSQLOIM o8t 2fef 2l 2|4 A o Cit &t
MIEH LI 2 MH|A H8H 2o = 0f| M Actions, Resources, and Condition Keys for Amazon Aurora

DSQLE XA L.

|

« G2 25 At

« AuroraDSQL & AlE

« ALER7t RHalol 7t HEt

mjo
ol

= OICE
= —

T JAEE 58

ID 7|8t Z=Ho]| 2} A M 27171 Aurora DSQL SIAAE MA] HMA EEE AXK|E £ QIEK|7t
o H

o = =
ZYELICH o] Yoz 2la AWS HHol HIE0| &g = A&LICH ID 7|8 S ddst L H
e e oS XIED HY A S ML

>
S
w
e
o
o9t
o 02
Ji

O 2 AMEstn E|4 HES ol LHotIT] - ASK W /I ZE0f HEF F04E Al

A5t B2 Lt AL Atzlof CiEt HEHE Foi5tE AWS ZHEIE YA S ALSELICH AWS A
oA AHEE &= U&LICH A Atello] )8t AWS T2 HE|E HAE Ho|sto] HEts 0l X
Ol E&LICH RtMEH HE = IAM AL dBMo| AWS ZHE|3 HA E= AWSEFof CHE 223
M2 HZSAMR

« E|A HE M - IAM HME AL85tod HEHE dYsteE E2, AYE sdste ol e HEtn
FO{RLICH O|EH sted™ %A HEtoz AE{T &Y ZH0M & 2laof Cish +=~E = U
£ e Yo FLICh IAME AF83to{ HErE M dte Yol CHE RtME HEE IAM AL HE
Mofl e IAMe| HA B HErE EERSHMR

CH A
IAM JSON HM A 2 FXRSHMR.

« IAM Access Analyzer% S35
Analyzert| M= IAM H& 210{(JSON)2
EOIELIC} IAM Access Analyzer= 1007

=

Pl
b
0l
02

78k

rII
0>|
_|)|

i ol K| 235


https://docs.aws.amazon.com/IAM/latest/UserGuide/access_policies_create-console.html
https://docs.aws.amazon.com/IAM/latest/UserGuide/list_your_service.html
https://docs.aws.amazon.com/IAM/latest/UserGuide/list_your_service.html
https://docs.aws.amazon.com/IAM/latest/UserGuide/access_policies_managed-vs-inline.html#aws-managed-policies
https://docs.aws.amazon.com/IAM/latest/UserGuide/access_policies_job-functions.html
https://docs.aws.amazon.com/IAM/latest/UserGuide/access_policies_job-functions.html
https://docs.aws.amazon.com/IAM/latest/UserGuide/access_policies.html
https://docs.aws.amazon.com/IAM/latest/UserGuide/reference_policies_elements_condition.html
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"Version": "2012-10-17",
"Statement": [
{
"Sid": "ViewOwnUserInfo",
"Effect": "Allow",
"Action": [

"iam:GetUserPolicy",
iam:ListGroupsForUser",
iam:ListAttachedUserPolicies",
jam:ListUserPolicies",
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https://docs.aws.amazon.com/IAM/latest/UserGuide/access-analyzer-policy-validation.html
https://docs.aws.amazon.com/IAM/latest/UserGuide/access-analyzer-policy-validation.html
https://docs.aws.amazon.com/IAM/latest/UserGuide/id_credentials_mfa_configure-api-require.html
https://docs.aws.amazon.com/IAM/latest/UserGuide/best-practices.html
https://docs.aws.amazon.com/IAM/latest/UserGuide/id_users_change-permissions.html#users_change_permissions-add-console
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"iam:GetUser"

1,

"Resource": ["arn:aws:iam::*:user/${aws:usernamel}"]

"Sid": "NavigateInConsole",
"Effect": "Allow",
"Action": [
"iam:GetGroupPolicy",

iam:GetPolicyVersion",
iam:GetPolicy",
iam:ListAttachedGroupPolicies",
iam:ListGroupPolicies",

"iam:ListPolicyVersions",
"iam:ListPolicies",
iam:ListUsers"

]I

"Resource": "*"
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https://docs.aws.amazon.com/IAM/latest/UserGuide/id_roles_common-scenarios_aws-accounts.html
https://docs.aws.amazon.com/IAM/latest/UserGuide/id_roles_common-scenarios_third-party.html
https://docs.aws.amazon.com/IAM/latest/UserGuide/id_roles_common-scenarios_federated-users.html
https://docs.aws.amazon.com/IAM/latest/UserGuide/id_roles_common-scenarios_federated-users.html
https://docs.aws.amazon.com/IAM/latest/UserGuide/access_policies-cross-account-resource-access.html
https://docs.aws.amazon.com/IAM/latest/UserGuide/id_roles.html#id_roles_terms-and-concepts
https://docs.aws.amazon.com/IAM/latest/UserGuide/reference_aws-services-that-work-with-iam.html
https://docs.aws.amazon.com/aws-managed-policy/latest/reference/AuroraDsqlServiceLinkedRolePolicy.html
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{
"Sid" : "CreateDsqlServicelinkedRole",
"Effect" : "Allow",
"Action" : "iam:CreateServicelLinkedRole",
"Resource" : "*",
"Condition" : {
"StringEquals" : {
"iam:AWSServiceName" : "dsql.amazonaws.com"
}
}
}
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https://docs.aws.amazon.com/IAM/latest/UserGuide/id_roles_create-service-linked-role.html#service-linked-role-permissions.html
https://docs.aws.amazon.com/IAM/latest/UserGuide/id_roles_create-service-linked-role.html#delete-service-linked-role
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{
"Version": "2012-10-17",
"Statement": [
{
# Control where clusters can be created
"Action": ["CreateCluster"],
"Resource": [
"arn:aws:dsql:us-east-1:*:cluster/*",
"arn:aws:dsql:us-east-2:*:cluster/*"
1,
"Effect": "Allow"
}
]
}
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https://docs.aws.amazon.com/general/latest/gr/rande.html
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"Version": "2012-10-17",
"Statement": [

{
"Effect": "Allow",
"Action": [
"dsgl:CreateCluster",
"dsqgl:PutMultiRegionProperties",
"dsql:PutWitnessRegion",
"dsql:AddPeerCluster"”
1,
"Resource": [
"arn:aws:dsql:us-east-1:123456789012:cluster/*",
"arn:aws:dsql:us-east-2:123456789012:cluster/*"
]
}
]
}
oAl 3: & Z Al 2[HE AtE5104 CHE 2T EB{AHE dded = Ue H
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XH5t x| eteM 2 E 2[HE HA| 2SR A8 E = /U&LICH

"Version": "2012-10-17",
"Statement": [
{
"Effect": "Allow",
"Action": [
"dsql:CreateCluster",
"dsqgl:PutMultiRegionProperties",
"dsql:AddPeexrCluster"”
1,
"Resource": "arn:aws:dsql:*:123456789012:cluster/*"
.

{
"Effect": "Allow",

"Action": [
"dsql:PutWitnessRegion"
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"Resource": "arn:aws:dsql:*:123456789012:cluster/*",
"Condition": {
"StringEquals": {
"dsgl:WitnessRegion": [
"us-west-2"
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https://docs.aws.amazon.com/whitepapers/latest/aws-security-incident-response-guide/aws-security-incident-response-guide.html
https://aws.amazon.com/architecture/security-identity-compliance/
https://docs.aws.amazon.com/whitepapers/latest/overview-aws-cloud-adoption-framework/security-perspective.html
https://aws.amazon.com/guardduty/
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HHESZ ¢iAS Eesteg = UAsLU o
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2 AWS HE{30d RX|ELICE Amazon VPCE 2Z8|0|A HELFH 4485t= wedof CiEt xt
Mgt LI & AWS Direct Connect AFE A A & AWS Site-to-Site VPN VPN AL MHME B X 5HA

o

ClEHO|A A= ZQIEof CHEE UpHA Rl LHE 2 AWS PrivateLink AHE B A{ 2| Access an AWS
service using an interface Amazon VPC endpointE & X 5HM 2.

Aurora DSQLE Amazon VPC QIEZQIE

lo
40
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Aurora DSQLOIE 5 7IX| 82| AWS PrivateLink PIEXZQIE 7} ZREHL|CI.

1. &2 AEZQIE -0| AEXZQIE = Aurora DSQL E2{AE 9| get, create, update, delete,
A ELICE AWS PrivateLinkE At&35t04 Aurora DSQL 22{AH &2

AL A= QlE 0| Y= XZQIE = PostgreSQL 22H0|HEE E35H Aurora DSQL 22{AE{0f 14
st= Ol AL ELICH AWS PrivateLinkE A& 504 Aurora DSQL Z2AE M HZEE(8) & ZE5HAl
(@]

AWS PrivateLink for Aurora DSQL A2 A| TEd AL

Amazon VPC 124 AF& 2 AWS PrivateLink for Aurora DSQLOI| & & L|C}. XHAIEH LIS AWS
PrivateLink 2FLHA 2| Access an AWS service using an interface VPC endpoint & AWS PrivateLink
quotasE HZ3tML.
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AWS PrivateLinkE AF&304 Aurora DSQL EHAE &2

AWS Command Line Interface == AWS AZ E 904 7iet 7|E(SDK)E A& 304 Aurora DSQL 2!E
HOo|A AEZQIEE S5l Aurora DSQL 2HAEE 28 £+ ¢

A& LICEH
Amazon VPC 9IEZOIE MA
Amazon VPC QIE{H|0|A A EZQIEE MM SE{d AWS PrivateLink @FLHA{ 2| Create an Amazon

VPC endpoint& & Z3HAMIL.

aws ec2 create-vpc-endpoint \

--region region \

--service-name com.amazonaws.region.dsql \
--vpc-id your-vpc-id \

--subnet-ids your-subnet-id \
--vpc-endpoint-type Interface \
--security-group-ids client-sg-id \

Aurora DSQL APl 270 7|& 2|T1 DNS 0|&& A& 3dt2d™ Aurora DSQL 2IE{H|0|A AEXZQIE
E Mde mj Z=z2to[5! DNSE HI& 355 K| Ot 2. Z20[5! DNS7t & 43K Amazon VPC LHof|
M O|F0{%!l Aurora DSQL AH[Ao0| CHEt 232 HE 2| DNS 0|&0| otel Amazon VPC IEZQIE
olzptol| IP FAE XIS &HQIELICH Z2to|S! DNS7t &85 [T Amazon VPC L{0i|A{ O|F0{Zl
Aurora DSQL 27E2 Amazon VPC AEXZQIERZ XSS 2 = QIEL|CE

Z2to|8! DNS7F &3t ElX| f2 A< AWS CLI H&1 87A --region & --endpoint-url o2}
O|E{E AF835104 Aurora DSQL QIE{H|O|A A= ZQIEE E35H Aurora DSQL 22{AE{E &t2|&LCH

A=EZQIE URLE ALES5t04 EB{AH LI
CtE o Alod| A AWS 2|7 us-east-1 X VPC JIEZQIE ID2| DNS O|&

(vpce-la2b3c4d-5e6f.dynamodb.us-east-1.vpce.amazonaws.com)2 AKX HEZ HIE L]
Ct.

aws dsql --region us-east-1 --endpoint-url https://vpce-la2b3c4d-5e6f.dsql.us-
east-1.vpce.amazonaws.com list-clusters

AP| 24

tMl2.

ol

Aurora DSQL2| 2|AA h2|of CHEF MM = Aurora DSQL AP| & X £ &=X
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A EOIE B B

ofl: A Aurora DSQL A4 Z=H
L_.I'% xc;li—ﬂ% xGC;IEI_I Amazon VPC ?JEEO_IE% %a‘l B = Aurora DSQL Xto Elcl El 0| L_.H°|' 7"|7<1|
HAMA HEHE FoiFfLc

aws ec2 modify-vpc-endpoint \
--vpc-endpoint-id vpce-XXXXXXXXXXXXXXXXX \
--region region \
--policy-document '{
"Version": "2012-10-17",
"Statement": [

{
"Effect": "Allow",
"Principal": "*",
"Action": "dsql:*",
"Resource": "*"

}

]
} 1

of: N|8HEl Aurora DSQL HM|A A=H
Cl=2 M242 0|2{8t Aurora DSQL =40t &2 &hL|Ct.

e CreateCluster
 GetCluster

 ListClusters

CHE Aurora DSQL e 25 HEELICE

"Version": "2012-10-17",
"Statement": [
{
"Effect": "Allow",
"Principal": "*",
"Action": [
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"dsql:CreateCluster",
"dsqgl:GetCluster",
"dsql:ListClusters"

1,

"Resource": "*"

AWS PrivateLinkE A}23604 Aurora DSQL 2 AE{0f 44

AWS PrivateLink QIEZQIE 7} A E| T & 435 E|M PostgreSQL 2 2+0[d E% AL& 3104 Aurora
DSQL ZZ{AE{0] ¢4Z %E 2 l&Lch ofel 44 X|&I2 AWS PrivateLink EZQIEE S3l A A5
7| et MHE SAE 0|F 2 Fdste HAHE ZHEFSHAH MEELICH
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AWS PrivateLink @12 AIEZQIE M™
1CHA|: 22{AE{Q| MH|A 0|2 7} 7]

S AEo0l| ¢1ZA5t7| ?2F AWS PrivateLink AIEXQIEE e | HX T FH{AE 2| AH|A 0]
&2 7tx{etok gfLict

AWS CLI

aws dsql get-vpc-endpoint-service-name \
--region us-east-1 \
--identifier your-cluster-id

SE2l o
{
"serviceName": "com.amazonaws.us-east-1.dsql-fnh4"
}

MH|A O|& 0= of|AlQ] dsql-fnhalt 22 AEX7L ZEFELICH O] Al¥Xt= S 2{AE0] 2145
7| et EAE 0|F2 7Y W R ELICH

AWS SDK for Python (Boto3)

import boto3

dsgl_client = boto3.client('dsql', region_name='us-east-1')
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response = dsql_client.get_vpc_endpoint_service_name(
identifier='your-cluster-id'

)

service_name = response['serviceName']

print(f"Service Name: {service_namel}")

AWS SDK for Java 2.x

import software.amazon.awssdk.auth.credentials.DefaultCredentialsProvider;

import software.amazon.awssdk.regions.Region;

import software.amazon.awssdk.services.dsqgl.DsqlClient;

import software.amazon.awssdk.services.dsql.model.GetVpcEndpointServiceNameRequest;
import software.amazon.awssdk.services.dsql.model.GetVpcEndpointServiceNameResponse;

String region = "us-east-1";
String clusterId = "your-cluster-id";

DsqlClient dsglClient = DsqlClient.builder()
.region(Region.of(region))
.credentialsProvider(DefaultCredentialsProvider.create())
.build();

GetVpcEndpointServiceNameResponse response = dsqlClient.getVpcEndpointServiceName(
GetVpcEndpointServiceNameRequest.builder()
.identifier(clusterId)

.build()
);
String serviceName = response.serviceName();
System.out.println("Service Name: " + serviceName);

2EHA|: Amazon VPC IEZQIE AN

Ol EFA[0M ©2 AMH|A O|FE A& 510 Amazon VPC A= ZQIEE MdgfL|Ct

/A Important

otz 44 X|E2 Z2t0o|5!/0| DNSE &43l8t B0ttt FBHAHN HZEE = JU&LICH A=
ZQIEE MME | --no-private-dns-enabled ZEi2E AFE5HX| OFMI2. AHREHH o}
HeiZd X|&o| M ZE & S5tXx| ef&LICt Z2t0|8! DNSE HIgMstste 42 MME dex
QIEE 7l2|7|& At LUEsl= =2tol8! DNS B2 =EE M5l ok & LiCt
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AWS CLI

aws ec2 create-vpc-endpoint \
--region us-east-1 \
--service-name service-name-for-your-cluster \
--vpc-id your-vpc-id \
--subnet-ids subnet-id-1 subnet-id-2 \
--vpc-endpoint-type Interface \
--security-group-ids security-group-id

~

"VpcEndpoint": {

"VpcEndpointId": "vpce-0123456789abcdef@",

"VpcEndpointType": "Interface",

"VpcId": "vpc-0123456789abcdef@",

"ServiceName": "com.amazonaws.us-east-1.dsql-fnh4",

"State": "pending",

"RouteTablelIds": [1,

"SubnetIds": [
"subnet-0123456789abcdef0",
"subnet-0123456789abcdefl"

1,
"Groups": [
{
"GroupId": "sg-0123456789abcdef0",
"GroupName": "default"
}
1,

"PrivateDnsEnabled": true,

"RequesterManaged": false,

"NetworkInterfaceIds": [
"eni-0123456789abcdef0",
"eni-0123456789abcdefl"

1,
"DnsEntries": [
{
"DnsName": "*.dsql-fnh4.us-east-1.vpce.amazonaws.com",
"HostedZoneId": "Z7HUB22UULQXV"
}
1,

"CreationTimestamp": "2025-01-01T00:00:00.000Z"
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}

SDK for Python

import

boto3

ec2_client = boto3.client('ec2', region_name='us-east-1')
response = ec2_client.create_vpc_endpoint(
VpcEndpointType='Interface',
VpcId="your-vpc-id"',

ServiceName='com.amazonaws.us-east-1.dsql-fnh4"',

previous step

SubnetIds=[
'subnet-id-1",
'subnet-id-2'

1,

SecurityGroupIds=[
'security-group-id'

vpc_endpoint_id = response['VpcEndpoint']['VpcEndpointId']
print(f"VPC Endpoint created with ID: {vpc_endpoint_id}")

SDK for Java 2.x

Aurora DSQL AP0 IE X QIE URL AHS

import
import
import
import
import
import

String
String

software.
software.
software.
software.
software.
software.

region =

serviceName = '"com.amazonaws.us-east-1.dsql-fnh4";

amazon.
amazon.
amazon.
amazon.
amazon.
amazon.

awssdk.
awssdk.
awssdk.
awssdk.
awssdk.
awssdk.

"us-east-1";

from previous step
String vpcId = "your-vpc-id";

Ec2Client ec2Client =

auth.credentials.DefaultCredentialsProvider;
regions.Region;

services.ec2.Ec2Client;
services.ec2.model.CreateVpcEndpointRequest;
services.ec2.model.CreateVpcEndpointResponse;
services.ec2.model.VpcEndpointType;

Ec2Client.builder()
.region(Region.of(region))

// Use the service

# Use the service name from

name
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.credentialsProvider(DefaultCredentialsProvider.create())
.build();

CreateVpcEndpointRequest request = CreateVpcEndpointRequest.builder()
.vpcId(vpcId)
.serviceName(serviceName)
.vpcEndpointType(VpcEndpointType.INTERFACE)
.subnetIds("subnet-id-1", "subnet-id-2")
.securityGroupIds("security-group-id")
.build();

CreateVpcEndpointResponse response = ec2Client.createVpcEndpoint(request);
String vpcEndpointId = response.vpcEndpoint().vpcEndpointId();
System.out.println("VPC Endpoint created with ID: " + vpcEndpointId);

AWS PrivateLink @14 QIE X QIEE AF&35+04 Aurora DSQL E2{AE0] @44

AWS PrivateLink YIEZQIEJ} MM E|1 & 45t E|H(State”l available@IX| & Ql) PostgreSQL
ZEt0|HEE ALE5H0{ Aurora DSQL A E0l| AZAE & U&LICH AWS SDK AtEof CHEt X|EH2
Programming with Aurora DSQL2| 7}0|EE HZE M. ZAE 0|8 Al UX|SHEE SE{AE 2
CZQIEE vBiZ3d5H{oF & L|C}.

ZAE 08 74
AWS PrivateLinkE S3alf 914351 7| et ZAE O|E2 I{E2/ DNS SAE O|§1 CIELICH CIE 7
d AE N850 sl oF &

1. Your-cluster-id

2. MH|A O|§ 9| MH|A AR#EXFRILICE of: dsql-fnhs4

3. AWS 2|8

ct AMZ MEF UL cluster-id.service-identifier.region.on.aws

0jo
o9t

0of: PostgreSQLE At&35to{ 44

# Set environment variables

export CLUSTERID=your-cluster-id

export REGION=us-east-1

export SERVICE_IDENTIFIER=dsql-fnh4 # This should match the identifier in your service

name
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# Construct the hostname
export HOSTNAME="$CLUSTERID.$SERVICE_IDENTIFIER.$REGION.on.aws"

# Generate authentication token
export PGPASSWORD=$(aws dsql --region $REGION generate-db-connect-admin-auth-token --
hostname $HOSTNAME)

# Connect using psql
psql -d postgres -h $HOSTNAME -U admin
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"Version": "2012-10-17",
"Statement": {
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