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{F/ in 812 |aC TypeScript I B (& {E3XE AWS CDK

Sandeep Gawande, Mason Cahill, Sandip Gangapadhyay, Siamak Heshmati #1 Rajneesh
Tyagi , Amazon Web Services ( AWS )

2025 F 10 A ( XHEHALIEFR)

AIEFRM T EHAWS Cloud Development Kit (AWS CDK)® ) TypeScript SRH3ZE FZPB A ME E At
RHEENRAD (1aC) T BN MBESRE, AWSCDK R—MEZL , ATHERBIEN=EMENRHE
HfEZEmMZEH AWS CloudFormation, MIRZEEREENLNIMEBE LN , BARAKBMBEWENE
B AWS CDK RIBETREEB M, H 7T RXXERs , —LALAEAXBEMBEHFERTRESR | B
XEEXTEESEEMBERE , H-EHaEE  NALNERAEEME, flmn, REXTESEFEA
REA. BREBENNDENRATEERHRIEBERE.,

FERREHTEAREANERSR , FOLETR T OIMALRNABUXATT BE, NAUREREE
ERERET -, BULUEATEERRES laCHENRBRE , S KAREHRRESISEHESE. &
FEA TR, BAEE, EMRETRIMAREMEMT RN A B HEBLIRITH AWS CDK
TENAG,

B R

« BRRRA — BT LER AWS COK RiIRITECHWAIESEEAAH , SUSREALANRE, SAMTE
HER, BTN EALAPEMASTAL | LEREBHRINFERETERNFIE

o DR BT A E)-F A AR RCERI ThEE AWS CDK RINMRTT R FRR. XIS THEN TERMSEHBD T
RIH,

« BRETRAZNTERR-FRAR ATUMEARENRZES KELEMEN, XAUBBTRAR
RIEMLES AWS R, XAIRET KA ZKEMPEED .

B 7


https://docs.aws.amazon.com/cdk/v2/guide/home.html
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BT TypeScript ROIRE (MTEAR ) BFE—MARXHER | BT UER B REFEDERE MY

REo
EXPLORER

v APG
> bin
v lib
v common
v compute
v ec2
> lambda
> constants
v storage
v utilities
> config
» shared
apg-stack.ts
> node_modules

Vv test

> integration_tests

> unit_tests

TS apg.test.ts

RIRTBELR
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Blan , compute XHR (fLTF common X#HXF ) REFRITEMENAREER, FHRTRARZ AT
BWARIMFHITERE , MASEREMTR, AEEMNERTEEETNRLIRTER, XLEHER
=EABAMET] . EALARFENSRNAREMHE , MiFHE,

BEEQSETHRENEE  ELMFHERFEEN common XHRDE, RITEWEREM config
BREAEAZEXMHRP, BIIEBRWERER dtilities XHFRIZHATEHBIREF HBNBFTERAE,

FRAERER

PHRITEXNRBRRGFARPELRNBHTERANBRAR. EIMENERSER , BBRGIREM
BIEERERESENT M. ATHR T ETE AWS COK KBEFEANFHERITEAER : HRT
TEANTEHEER, ZUNAESHMEXAEER , X RKBPNBFERITREHTEEL . BXRIT
BRXNWEZEER | 25 Refactoring.Guru X ITE,

HWRI

BRI BN EERTATOUEMEXEKRBERENED , MEERBEHEASE, WEXEATUTH
Bl -

« HEPREREPXNRNGIBZMA ST ALK
« HREHSMINREAR , MXERFIRITH —RER
« HUMERBITIME S B E 45 E KB

BRI EXMWEZEE |, 5 Refactoring. GuruX 44 TypeScriptF IR T o

LTFRERGERT AERAMRKR I X2 Amazon Elastic Block Store ( Amazon EBS ) 77 T
I

abstract class EBSStorage {
abstract initialize(): void;

}

class ProductEbs extends EBSStorage{
constructor(value: String) {
super();
console.log(value);

}

initialize(): void {}

FRAERAER 4


https://refactoring.guru/design-patterns
https://refactoring.guru/design-patterns/abstract-factory/typescript/example
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abstract class AbstractFactory {
abstract createEbs(): EBSStorage

class EbsFactory extends AbstractFactory {
createEbs(): ProductEbs{
return new ProductEbs('EBS Created.')

const ebs = new EbsFactory();
ebs.createEbs();

TR

RESR—MITHRITEN | iLETRBEEELERF#EABER , EREF M EEFLEE
Ro TESKEEATUTRAG

« HIZTHBEN SN RBLAEE RAVIRIEX KT

« HERFARERBPABEELEREFR

« HEBEILANRAH—NRHERT A BB EEERER

BXrAFTHEERNNEZELR |, BSH Refactoring.Guru3#4 TypeScriptd B 5 4E 4%,

UTRBERT —NRE, HEANAERTERERAREETRESHEN —RFEE.

interface Handler {
setNext(handler: Handler): Handler;
handle(request: string): string;
}
abstract class AbstractHandler implements Handler
{
private nextHandler: Handler;
public setNext(handler: Handler): Handler {
this.nextHandler = handler;
return handler;

public handle(request: string): string {
if (this.nextHandler) {
return this.nextHandler.handle(request);

TTiEEE 5


https://refactoring.guru/design-patterns/chain-of-responsibility/typescript/example
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}

return '';

}

class KMSHandler extends AbstractHandler {
public handle(request: string): string {
return super.handle(request);

}

SRR RAE
fFARME

FiiER AWS CDK RIARRFHNEREER, £HATUARTREN AWS BIR , a0 52 a8 F RS

(Amazon S3) Service M , LA RHAZSMIXARABRNESRIINHR, AWS WENAHGT
LEEEAMRRITER NN IENS , & B8N ERMEH RN ITRIMEL, AWS CDK 2§ —

NER WEE B AWS HEES. ZESEESN AWS REHEE. BILER C onstruct Hub 3k

RYKEB AWSE =5 FFF IR AWS CDK # X H At i,

¥ i L R R Ay S B
BE=MTRERENWIE : AWS CDK

« L1139 — %1 2R L1 £HWIELA CloudFormation — A Z AL ENWER, B4MAEDIRME
BEMENRR. XL L1 EHMIFEFER , XMFIEE. L1 EHE—NCIEIR , BEEXNTHR
8. CloudFormation R CloudFormation X3 AWS RS X LRSS AWS CDK |, Fia M BNR 5T
B, CfnBucket® L1 #iEiy —PMNMREFHBIF, ZERT— S3 FHE , BXTEHPPAEEE
FRIEB M. BIMNBWERERTE L1 &R L2 = L3 W& R ZME%E,

c L2WE-F2ER L2 MEEERANERABNNEEE, XELENTEARENRINE , BT
BEETHNEXENNARE, L2 MEEAETEERN API RUELNRR , ABBEHEH
MNH L1 B3R, L2 iEN—NMREFHGIFREFER. ZRERARIABMMNGE ( Fl0 b ucket.add
LifeCycleRule () ) BIEE—1 S3 ZiH , TRMEFH R INE R AN,

« L3MWE - EIRY LI MEMNER, L3EGHEEHBYEETHFHNERLES AWS , BEF RS
ER. eMNEEL 12 WEEEA, BEEEXN , A NBENABGIRS. W, aws-ecs 3,
ApplicationLoadBalancedFargateService#¥ig &R — M 2R#y , HHPIIEFE A Application Load
Balancer B AWS Fargate R85 ff. 5 — /Ml F= aws-apigateway, LambdaRestApitdi&, %
&R N Lambda EEZFH Amazon APl Gateway AP,

BIERY RIE 6


https://constructs.dev/search?q=&cdk=aws-cdk&cdkver=2&sort=downloadsDesc&offset=0
https://docs.aws.amazon.com/cdk/api/latest/docs/@aws-cdk_aws-s3.CfnBucket.html
https://docs.aws.amazon.com/cdk/api/v2/docs/aws-cdk-lib.aws_s3.Bucket.html
https://docs.aws.amazon.com/cdk/api/latest/docs/@aws-cdk_aws-s3.Bucket.html#add-wbr-lifecycle-wbr-rulerule
https://docs.aws.amazon.com/cdk/api/latest/docs/@aws-cdk_aws-s3.Bucket.html#add-wbr-lifecycle-wbr-rulerule
https://docs.aws.amazon.com/cdk/api/v2/docs/aws-cdk-lib.aws_ecs_patterns.ApplicationLoadBalancedFargateService.html
https://docs.aws.amazon.com/cdk/api/v2/docs/aws-cdk-lib.aws_ecs_patterns.ApplicationLoadBalancedFargateService.html
https://docs.aws.amazon.com/cdk/api/v2/docs/aws-cdk-lib.aws_apigateway.LambdaRestApi.html
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EEMERINES , AMINNAERXEMRSEMETESHRIR, XELETUNSERENAHRHE
ERERMMIAMENEDO,

{632 B S RYHEIE

EEEVBCHEE  HIBRBENEE, XREAFFEHESRYT BT Construct
K, Construct XE2MEMNWER, WEREY B Construct EXMEHRIINM, MMENWETEY
WBLEERE =S -

« ERE — WENRWESRFESE , TURKKR , B UERE —MIE , ERET SEBERPIN
B, BE , BAJEE this ( BRI Python {&iE self ) , EXRTHFINKRWIERE,

o id- EREREBA LI —HPIRERF. HMIRFRILHIUNEPFENNFIERNRNGRZE , AToHE
ME—#RiR | Bl % IEZ #F CloudFormation 2% ID,

» Props — —AEXNEHREENE M.

AT REPERT WA E L&,
import { Construct } from 'constructs';

export interface CustomProps {
// List all the properties
Name: string;

}

export class MyConstruct extends Construct {
constructor(scope: Construct, id: string, props: CustomProps) {
super(scope, id);

// TODO
3
3

BIESY & L2 &

L2 ¥iERR “THME , ©HE T 821X CloudFormation AHFIENIEANR. L2 & EaE—)
HZMNAWS BR , MRAILBEBREECEFIME. CIBEST R L2 HENFAR , TEEHE WA BAD
A[7E CloudFormation ik EEFRHAH., BRENEEERN—IEE A,

SEURHERE ‘B XA, AT RUAWERMEMIRINIIE,. ZEBEREANE L2/
ENEN. EUNELERENERBTEIEERBER M

M2 A S HE -
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TR REERT B RERESE , Y BB s3.Bucket WA L2 W&, ZT BEIRINEY ,
i versioned, publicReadAccess, blockPublicAccess , ATB{RIES It #T#9:& G B FTE XY
R (EXBIFRH S3 FER ) MHRLREXLERIAE

import * as s3 from 'aws-cdk-lib/aws-s3';
import { Construct } from 'constructs';
export class MySecureBucket extends s3.Bucket {
constructor(scope: Construct, id: string, props?: s3.BucketProps) {

super(scope, id, {
...props,
versioned: true,
publicReadAccess: false,
blockPublicAccess: s3.BlockPublicAccess.BLOCK_ALL

});

}
}

BIE L3 ¥i&

HE5NAMEASRFE B XA, AaREHFNER. deERESEHtIARENEM EHE
BOHME, EUNCIZECHER , FArERREERNEHEE-—NAIUAZNESHIL L3 1
EH, fIZECH L3 MG (BX ) WFd R , B E#EKPERALG K MEAFEHENLRD. LR
FRUEERN—PREA, FERKXEEFDEREURBEN AR , MAERNAR  RIFEREXT
BZME R,

LTRRBREIBIET —NE R AWS CDK #¥3iEExampleConstruct, &0 LAfER L ¥9E1E N EARK
EN=AMH

import * as cdk from 'aws-cdk-1lib';
import { Construct } from 'constructs';

export interface ExampleConstructProps {
//insert properties you wish to expose

}

export class ExampleConstruct extends Construct {
constructor(scope: Construct, id: string, props: ExampleConstructProps) {
super(scope, id);
//Insert the AWS components you wish to integrate

}

Bl L3 1iE 8
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}

AR RBIBR AT E AWS CDK N AR F ek $ AR 2 EE

import { ExampleConstruct } from './lib/construct-name’;

LR RBLER T A B N E SR RV A& SE B,

import { ExampleConstruct } from './lib/construct-name';
new ExampleConstruct(this, 'newConstruct', {

//insert props which you exposed in the interface "ExampleConstructProps’

1)
EXEZEER , TS HAWS CDK Hlit& X #F i AWS CDK #it4,
% URL

PRO]LAEF A9 R AR O AWS CDK R EFA—NMRREH |, IXEFLRFR AT A G RIRER B EE, EE
ROBRTY BUBRAEFAKRLF AWS {EFEH CloudFormation ] A EE MM,

BIBWEELTRER T R ¥ UE1L

o ALEE AWS RS EREIINEE CloudFormation |, {B3% B4 X% ThEERIConstruct i,

« —I AWS RS ThEE T @I 3k8 , CloudFormation ¥ BB ZREZ M ConstructfaiE | 1BiX
e Ry i R AN FFi%IhEE, A FConstructfER “FI" F AW , Htei e aesEmT
CloudFormation &R,

DTRARKBERTERARUBCHELRE., EREF  MREESRIINNPEPIIOIERT
0 httpPutResponseHopLimit BAB#I4E MK LaunchConfiguration,

const launchConfig = autoscaling.onDemandASG.node.findChild("LaunchConfig") as
CfnLaunchConfiguration;
launchConfig.metadataOptions = {
httpPutResponseHopLimit: autoscalingConfig.httpPutResponseHopLimit] |

LR REIERT T TERE

LYY 44 9


https://cdkworkshop.com/
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1. L2 ¥R E X IEH AutoScalingGroup, L2 MEARTIFE
#rhttpPutResponseHoplLimit , HLtEHAERREEMR O,

2. WA LAEAiZnode. findChild () A& El L2 AutoScalingGroup #iEH 4
ELaunchConfigFIIHFHE#R N CFnLaunchConfiguration® iR,

3. BIMFE A LATE L1 CfnLaunchConfiguration £i®E& launchConfig.metadataOptions &
38

BE LRI

FAUERAEENRREERTREEENERERE , TUSEBHELCE, B (WREERTEE
SRR ) SMiBR#ELES CloudFormation &1T. HliN , MRERIEFERANRE , NTUEABEENXL
R AWS CDK, X# , BRI E — MR P EERBEMEX TR,

MERENRFESRME Lambda BER , RKIFR R IR CREATE, UPDATE # DELETE £ EAHE
. MREWBEBENERRBEHIT—IX APIBAA , BEBSEAAwsCustomResourcefdi&E, XEEE
CloudFormation EBZE &8 A LA 4T4EE SDK M. &N , BINBUERE B 2K Lambda BEERHR
1T RM5E R T,

BEXEHENRFRNESZEE , 5 CloudFormation XHHH HE AR, BXRAMAFERABELEIR
KRG, BS5 EH B E LR RF#EF GitHub,

LA 7R354 BR 04l € 2 B 8 U BRE KRB 3) Lambda BI#H K% CloudFormation S E K MIE 5.

import cdk = require('aws-cdk-1lib');

import customResources = require('aws-cdk-1lib/custom-resources');
import lambda = require('aws-cdk-lib/aws-lambda');

import { Construct } from 'constructs';

import fs = require('fs');

export interface MyCustomResourceProps {

/**
* Message to echo
*/

message: string;

}

export class MyCustomResource extends Construct {
public readonly response: string;

BENRIR 10


https://github.com/awslabs/aws-cdk/tree/master/packages/%40aws-cdk/custom-resources
https://docs.aws.amazon.com/AWSCloudFormation/latest/UserGuide/template-custom-resources.html
https://github.com/aws-samples/aws-cdk-examples/tree/master/typescript/custom-resource/
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constructor(scope: Construct, id: string, props: MyCustomResourceProps) {
super(scope, id);

const fn = new lambda.SingletonFunction(this, 'Singleton', {
uuid: 'f7d4f730-4eel-11e8-9c2d-fa7ae@lbbebc’,
code: new lambda.InlineCode(fs.readFileSync('custom-resource-handler.py’,
{ encoding: 'utf-8' 1})),
handler: 'index.main',
timeout: cdk.Duration.seconds(300),
runtime: lambda.Runtime.PYTHON_3_6,
1);

const provider = new customResources.Provider(this, 'Provider',6 {
onEventHandler: fn,

1)

const resource = new cdk.CustomResource(this, 'Resource', {
serviceToken: provider.serviceToken,
properties: props,

1)

this.response = resource.getAtt('Response’').toString();

}

UTREIERT BEXBRRNEEZHE,

def main(event, context):
import logging as log
import cfnresponse
log.getlLogger().setlLevel(log.INFO)

# This needs to change if there are to be multiple resources in the same stack
physical_id = 'TheOnlyCustomResource'

try:
log.info('Input event: %s', event)

# Check if this is a Create and we're failing Creates
if event['RequestType'] == 'Create' and
event['ResourceProperties'].get('FailCreate', False):
raise RuntimeError('Create failure requested')

BERR v
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# Do the thing
message = event['ResourceProperties']['Message']
attributes = {

'Response': 'You said "%s"' % message

cfnresponse.send(event, context, cfnresponse.SUCCESS, attributes, physical_id)

except Exception as e:
log.exception(e)
# cfnresponse's error message is always "see CloudWatch"
cfnresponse.send(event, context, cfnresponse.FAILED, {}, physical_id)

LA RBIE R AWS CDK 4k 208 F B & &R

import cdk = require('aws-cdk-1lib');
import { MyCustomResource } from './my-custom-resource';

/-k-k
* A stack that sets up MyCustomResource and shows how to get an attribute from it
*/
class MyStack extends cdk.Stack {
constructor(scope: cdk.App, id: string, props?: cdk.StackProps) {
super(scope, id, props);

const resource = new MyCustomResource(this, 'DemoResource', {
message: 'CustomResource says hello',

1)

// Publish the custom resource output

new cdk.CfnOutput(this, 'ResponseMessage', {
description: 'The message that came back from the Custom Resource',
value: resource.response

1)

const app = new cdk.App();
new MyStack(app, 'CustomResourceDemoStack');
app.synth();

BEXHIR
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1B TypeScript & {£3X &

TypeScript & — T RIIEEMIE S JavaScript, ER —MERE (L EEMNRNES, B UE
A TypeScript RIEEERBRERHBIERE | HAEBEREFCEMNREHER, ATHRT
TypeScript &{E3X .

EEPUNNEL 6T

&R LAE A TypeScript RERRB AN KMEBHW R, FH any RERL TEEFINZEHRTRE
BE, BUBRERBHPEM any, TER—MIF.

type Result = "success" | "failure"
function verifyResult(result: Result) {
if (result === "success") {
console.log("Passed");
} else {
console.log("Failed")

}

5 F HUse

B UERAREEN — A B ERURAERBERERANISE, BINEBNEELBRENSEH—
TR REILHMES AHFEARE, RIREEQE —ATENRIERBRRABERNSEH,
TypeScript IRIEBFME T FRABHIKE, AT REIGER T HE,

enum EventType {
Create,
Delete,
Update

}

class InfraEvent {
constructor(event: EventType) {
if (event === EventType.Create) {
// Call for other function
console.log( ‘Event Captured :${event}’);

B 1E TypeScript H{ESEE 13
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let eventSource: EventType

EventType.Create;
const eventExample =

= new InfraEvent(eventSource)

£/ in 812 1aC TypeScript 51 B f & {£3X % AWS CDK

ArF#EO0

BEORXNERE. WRECEEE , WAFLIETER. EATRAIF , ERAEORSEH props #7
Y, BRBASEERZRNREHTBNS

import { Stack, App } from "aws-cdk-1ib";
import { Construct } from "constructs";

interface BucketProps {
name: string;
region: string;

encryption: boolean;

class S3Bucket extends Stack {
constructor(scope: Construct, props: BucketProps) {
super(scope);

console.log(props.name);

}

const app = App();
const myS3Bucket
name:

new S3Bucket(app, {
"amzn-s3-demo-bucket",
region: "us-east-1",

encryption: false

1)
HEBMHRBEERUENRIER, &
FiiRo

AILER M B AN L readonly #1TIEE , M TEA RHE
interface Position {

readonly latitude: number;

readonly longitute: number;
}

AP#O
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yE#EO0O

FREOTURLES  AAET4EZOCRASEHEMGE, i, KBRS HERRERNRAERFF
HIR Ko

interface BaselInterface{
name: string;

}
interface EncryptedVolume extends BaselInterface{
keyName: string;

}
interface UnencryptedVolume extends BaseInterface {
tags: string[];

BRERZEED

BANBWEBRERAZEED , RRENSTREBEXNL. EUATRAS , BE—NEANZEE
OBucketProps. myS3Bucketl #l myS3Bucket2 WREEEXRH , ECiTERBTENIRE , AR
BEOFRBEFRTEMNER. ATRBERIFNITEONEYE , EXEENNARFER =T — .

interface BucketProps {}

class S3Bucket implements BucketProps {
constructor(props: BucketProps){
console.log(props);

const myS3Bucketl = new S3Bucket({
name: "amzn-s3-demo-bucket",
region: "us-east-1",
encryption: false,

1)

const myS3Bucket2 = new S3Bucket({
name: "amzn-s3-demo-bucket",

1)

¥ E#EO 15
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ERT

EMRIERXF , BOAFTRBEXINROI , mEEHBEEHEE, Flm , B LlalE—1
Lambda L] kR8I Lambda ¥, BFREMEDR LR Lambda EEk , MEFMEIEREZERS
I, BXxBRITEANESZELR , BSH Refactoring.Guru3#4 TypeScript IR T

X & PEAE A AR

ECMAScript 6 (ES6) # 5| AR f###d JavaScript HEEF BB MNBA R T RPENZREIE , HHF e
PERACIBECHEER,

const object = {
objname: "obj",
scope: "this",

};

const oName = object.objname;
const oScop = object.scope;

const { objname, scope } = object;

EMFR WA LYE

BEMITERAEAURERBEN -3  HEZRUAGETEMNEITH, RINEBVIMIT TR
¥ -

« NEEMEBEMHEA camelCase,

- £ UPPER_CASE EN£REE , ERHERTATN HmERE.

* PascalCase ATXEMEOR,

« XEOKREA camelCase,

* PascalCase AT REZHMBEBM.

« F camelCase & X ( Hl40 , ebsVolumes.tsx = storage.ts)

UTRXEHENDEIEN R

// Variables and functions
const userName = 'john';

fERI 16
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function getUserData() { 3}

// Global constants
const MAX_RETRY_ATTEMPTS = 3;
const API_BASE_URL = 'https://api.example.com';

// Classes and interfaces
class DatabaseConnection { }
interface UserProfile { }

// Types and enums
type ResponseStatus = 'success' | 'error';
enum HttpStatusCode { }

FEMER var REF

ZletiBAATHEFFHFIEE TypeScripte EEXRBFEL , BE5varXkBFH , eEEE
FvarE—%RHl, £ let RAFHANTERBEZRFFEA. varXkBFTRERREAEN , XEK
BEANUERSER (B{}) 2AmE , BFREEELTHEBZALR, BRUAEHFHMNEHvarE
E, REMEIREBREAvarxEF,

Z B ESLint 1 Prettier

ESLint AABAHHAM , RELXTAE, HTLERA ESLint IR —RFIS (#% lint AN ) |, X
M S ARE LRI AN HATH. ESLint FRE T AN BERFRY , THUBRNERHKRD., BE
ST LU ESLint ME B S lint U,

Prettier @ — M HAIZHWRBREIER , EXESHTRNERIES. LA LER Prettier RERBH
X, BREFIENCRB, REG , B LLIEH package. json XHHiE4T npm run format

npm run lint &%,

LT REEERRT AR E B A ESLint # Prettier 88X {LEF. AWS CDK

"scripts": {
"build": "tsc",

"watch": "tsc -w",

"test": "jest",

"cdk": "cdk",

"lint": "eslint --ext .js,.ts .",

"format": "prettier --ignore-path .gitignore --write '**/*.+(js|ts]|json)'"

TEMAH var XBF 17
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f5£ i 77 [EE A RF

H ) private 81HRFIX TypeScript R TR — N AI M, B A ER AR private 0% E | &
AILATE B — 2R A | 2B R 5 %o

public I8 A TFMNFREMEIFRIEBUM A E. MRERERNBMUNG EIEEEMFRIESHHS , MR
INEBERT , EMTREA public {&HAF.

protected #MF AT ER —EKMFERPHRIENWBEMEMA E, HEFEE AWS COK MARFFCIE
F3Eet , B protected EHEF,

ERASERAERRE

FH@@ AERFEE TypeScript REMEXMWRRERHK , ATXNIERBERITERMNBEE, XTLUES
BEETOMEXRBAEMKE, i , B ERNERESE , NEMHRATERLEEMY , HECNE
RAPTFATHRE, BIFEASARFER  SUUENEEBENER  HERZNEFEENER,

o <EH >

Partial M AKBE W MER AR Type A Ak, WEABRFRE - NMNKRRAEXKEWME FERMNE
M, LATFR Partial BRI,

interface Dog {
name: string;
age: number;
breed: string;
weight: number;

}

let partialDog: Partial<Dog> = {};
IE<RH >

RequiredtdtafiRPartial, EFEMAXENWMEK A Type T2 %N (RAER , BHFE
). LT R Required BWRHI,

interface Dog {
name: string;
age: number;
breed: string;
weight?: number;

A RS AT 18
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}

let dog: Required<Dog> = {
name: "scruffy",
age: 5,
breed: "labrador",
weight: 55 // "Required" forces weight to be defined

};

Az EREMNBINER

Emig AL (1aC ) MBEFLERNBAUFRBAADH, £T laC HkBER , BEEERENKRS
REEKXR, ENH 1aC T2 X ATREZHE

« Over-permissive AWS Identity and Access Management (IAM) R
- FTR&EE4

o RINFERIR

« RITFFHRERIBE

REFENIER
RINBUERANTRE %

- FRPVRERN - BTHF AN KRG EIEFHERY |, SEEFPNRERE SR X5, 1t
S, £ Rt EERANXE. RIMNBUUEN laC BREARBRE  MEELXABEFR
B2 R AN MEERE.

- SAMMBEEE- AWS Config 121t AWS EEHMN, XLEHMN AR EZREEM , HATFESE
EHAWS Systems Manager Esi{L#1TENEE ., FETLER AWS Config SN BIZEFIx<B B E
X B,

ATNNENTEAHEPEEABEXANYT BREBEINEE. BINEWERBE AN SHALRNIMERE—
B, ATR-LEEBERNEALFRIE

« M cdk-nag KRIFAECEANNHERS/FE —HE AN, BE7 L cdk-nag AT H
FIMEAMMERE . cdk-nag TEBIT EFWENFERRIELE., AWS COKEXEZFEER , 5

Az REAENER 19


https://docs.aws.amazon.com/systems-manager/latest/userguide/systems-manager-automation.html
https://docs.aws.amazon.com/cdk/v2/guide/aspects.html
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FEERNEAR cdk-nag EENAREFHNZEMEMENE, AWS Cloud Development Kit (AWS
CDK) AWS DevOps

- ERAFFIRIE Checkov X &HI 1aC SR ITERAN D M. Checkov Bid1E Kubernetes, Terraform =%
FRBROEMZERERBERA =IREEE1R. CloudFormation& Al LA A Checkov ZREXF[E
BB E , 23F JSON, JUnit XML % CLl, Checkov i@ #E & R AR DA< R B LK
BN EBETE, RTHEZEE , ESH Bridg GitHub ecrew #J Checkov F#EE,

- £ TFLint REHIRNECFANIE L , BBEXHRKESXE, BFE , TFLint TR ERIEESET
REENRB, Bx tiLint WEZE LR |, 155 Terraform Linter GitHub s B tfLint 776 B

- A Amazon Q F R ARMITEZE . EERIT KK (IDE) HEART , Amazon Q Devel Al-
powered oper AT R4 £ #HE), TRAIMHEAE , BEHARKEIINE |, EHEFHKRE , B9E
RBPEAFEZERE , URHTREARFNH,

TF R M 5EE XA

MEXNTHENRADEREE, XHENMUERT AL TERE , BT RAR BT T 85N
BEFAEENIIE, TRNTESRENXETUMNBRGETAESE  RERGMNERE , HEBTH
RARZERNARER,

MNHEDARR  RBRHXEAERABHFE, ABFHXERAERNEN, EXABHXE
XA A LR README XHMAR N, FRAZRFXEAAFHENBERAFTLL , BARBEAFRE
ZEE, NTPETERGEAERXE , BENTEHRSMARNABEIE R , XEEXEER,

NTRBIEERYE , REFNBCEREENE , RN XN IREREFNTH. FRARTES
NG BB SIFXEBFATHEME M. AT RBX—HEK , FRARTUERBRRINER |, XL&
ERTLUERN , IS MRANABMXEBFREERE L,

BZMTENTERUFBDTFRARMNRBHREIOER ALK, FRIEEELN AT TypeDocHt
HYEHRN AWS CDK B EIET &,

A AFERB A AWS CDK HiE
AWS CDK EASHHRAAHRN S ANE  FETRNARZ AL TURER. FOXEEHTH

EENEAEBRWNERBE  AUSIMMANEER CHEMRE. REMEXHEELSR-TRENE
%o BMNBWERXERFERBSP , IR E A TypeDocE# THREL

FFRMFTE 20


https://aws.amazon.com/blogs/devops/manage-application-security-and-compliance-with-the-aws-cloud-development-kit-and-cdk-nag/
https://github.com/bridgecrewio/checkov
https://github.com/terraform-linters/tflint
https://docs.aws.amazon.com/amazonq/latest/qdeveloper-ug/security-scans.html
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TypeDoc 5... —#£fEH AWS #EEBIE

TypeDoc 28 X4 X 88 TypeScripto &R LAE A E TypeDoc HY TypeScript SR X 4 |, fRATIX L 34
FEER  AREREBERB XA ERSI o

LT RBEERERT WA TypeDoc &5 C AWS onstruct FEEER, , /G Epackage. json3X AR
T&devDependencies,

"devDependencies": {
"typedoc-plugin-markdown": "2~3.11.7",

"typescript": "~3.9.7"
1,

EE CDK EXHRAFRI typedoc. json , BEAU TR,

"$schema": "https://typedoc.org/schema.json",
"entryPoints": ["./1lib"],

EA K BRI |, iE1E AWS CDK Hi&EFED B iR B XHE1T1Znpx typedocin©o

AT R BI 3T B & B¢ TypeDoco

I [ TypdocintegrationProps

Interface: TypdoclintegrationProps

| Table of contents

Properties

Properties

queueName

- Readonly queueName: string
Defined in
lib/Typdocintegration.ts:14

A TypeDoc ERETNEZER |, HSREXAFH TypeDoc XH4ER,

TypeDoc &... —i2fE A AWS 1i&EE 518 21


https://typedoc.org/guides/doccomments/

AWS FSEHES £/ in 812 1aC TypeScript 51 B f & {£3X % AWS CDK
KA B & 75 E

BNEUEERN ST R (TDD) HE. AWS CDK TDD B —f#E#4-IF R 5% , BIFF RN A B
RIBEMBIERD, MENKYE , BANENDEEIBNHAE , MR HKMK , WA LB N
i, ERBEEAETHER

A LAk ER TDD /EMRAS, XAUBBERIIEETERITRENERMIZRE , SIEREFRES
RITRERBEAERIE N —HEAIE, Wik AWS COK NARFIWIRER E=ZER AWS CDK #
SERATITHMINAESR |, i Jest fo JavaScript r and H Python ) pyt esto TypeScript

&AL AWS CDK R ARFHREMm RN

o {5 AR E RIS KM R4 K CloudFormation #RARHVIFER T , Hlin ‘LR FEEGLENLEMSE",
XM T ARNENE |, HEEFEA TDD FAFMIERNERER (£EBENR , AGEYHEELER
WSEIFEHEBES ) . Fine-grained #i S 2IREESBRZZHNR,

- FERARBNXBELTNE#ENEL CloudFormation AN X & KEMR. REMNAILEHEEE N T
g, AN A UARENENRBEREAKBENIELARNTL2HEE. IRXEERIEEEN , B
EISHNEL  ATSERNR, B2, AWS CDK ARt AEESHEBREREETL , RLET
BEAN UK TR BB SR IR SZIMIETA,

B 7T i

A$ER TypeScript EINBE TN RER. ERRANIE , HHERZNpackage. jsonXHFBEUT
FE : @types/jestjest, M ts-jest in devDependencies, EERIMXLEHRH4E , FHIEIT cdk
init 1ib --language=typescript %, BTLRWRE , BEBFEUATLEM,

> lib

> test
.gitignore
.npmignore
Js jest.config.js

{} package-lock.json

{} package.json
README.md

tsconfig.json

DTRRBRMSER Jest G AMpackage. jsonXHRHl,

{

"scripts": {
"build": "npm run lint && tsc",
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https://docs.aws.amazon.com/cdk/api/v2/docs/aws-cdk-lib.assertions-readme.html
https://docs.aws.amazon.com/cdk/api/v2/docs/aws-cdk-lib.assertions-readme.html
https://docs.pytest.org/en/6.2.x/
https://jestjs.io/
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"watch": "tsc -w",
Iltestll: Iljestll’
iy

"devDependencies": {

"@types/jest": "27.5.2",
"jest": "27.5.1",
"ts-jest": "27.1.5",

i Test XHEXRT , AIRENXAH, AT RHAIERT AWS CodePipeline #i& &Y 1= A H1,

import { Stack } from 'aws-cdk-1lib';

import { Template } from 'aws-cdk-lib/assertions’;

import * as CodePipeline from 'aws-cdk-1lib/aws-codepipeline’;

import * as CodePipelineActions from 'aws-cdk-lib/aws-codepipeline-actions';
import { MyPipelineStack } from '../lib/my-pipeline-stack’;

test('Pipeline Created with GitHub Source', () => {

// ARRANGE

const stack = new Stack();

// ACT

new MyPipelineStack(stack, 'MyTestStack');
// ASSERT

const template = Template.fromStack(stack);
// Verify that the pipeline resource is created
template.resourceCountIs('AWS::CodePipeline: :Pipeline’', 1);
// Verify that the pipeline has the expected stages with GitHub source
template.hasResourceProperties('AWS: :CodePipeline: :Pipeline', {
Stages: [
{
Name: 'Source’,
Actions: [
{
Name: 'SourceAction’',
ActionTypeId: {
Category: 'Source',
Owner: 'ThirdParty',
Provider: 'GitHub',
Version: '1'
},

Configuration: {

BTt 23
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Owner: {
'Fn::Join': [

T
’

L

'{{resolve:secretsmanager:’,

{
Ref: 'GitHubTokenSecret'

iy

':SecretString:owner}}'

]

.

Repo: {
'"Fn::Join': [

T
’

L

'{{resolve:secretsmanager:’,

{
Ref: 'GitHubTokenSecret'

iy
':SecretString:repo}}’

]
iy

Branch: 'main',
OAuthToken: {
'Fn::Join': [

T
’

L

'{{resolve:secretsmanager:’,

{
Ref: 'GitHubTokenSecret'

},
':SecretString:token}}'

}
1,
OutputArtifacts: [
{
Name: 'SourceOutput'
}

1,
RunOrder: 1

BTt
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]
}I
{

Name: 'Build’,
Actions: [
{
Name: 'BuildAction’,
ActionTypeld: {
Category: 'Build',
Owner: 'AWS',
Provider: 'CodeBuild',
Version: '1'
I
InputArtifacts: [
{
Name: 'SourceOutput'
}
1,
OutputArtifacts: [
{
Name: 'BuildOutput'
}

1,
RunOrder: 1

}
// Add more stage checks as needed
]
1);
// Verify that a GitHub token secret is created
template.resourceCountIs('AWS: :SecretsManager: :Secret', 1);
18
);

EEZTNE |, BEWMEFIEZEIT npm run test 5. MHREUTER,

PASS test/codepipeline-module.test.ts (5.972 s)
# Code Pipeline Created (97 ms)

Test Suites: 1 passed, 1 total

Tests: 1 passed, 1 total

Snapshots: 0 total

BTt
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Time: 6.142 s, estimated 9 s

BXNRABINELZEL , H2H (AWS Cloud Development Kit (AWS CDK) FF & A R 1ERE) 9
HEM,

& B
WA BAEAinteg-testsERRETE AWS CDK MEHERMIE, ERMIRE LS AWS CDK B

AR, ERNENMNARFZBMZEFE—XN—HXxR, AWSCDK RTHMEZFELR , iFTHHE AP
SE PR integ-tests-alpha ik, AWS CDK

X ¥ 36 158 F 2 A A ir A 422
H9 AR <32 %) AWS CDK

AWS CDK BAZM LB ZNERASIE , HEBMNAFHZLUHEER, BE K FRXARSEHE
A AWS CDK 4 mnlﬂzi#ﬁ%ﬁlb jz%’iweﬂ%ﬁo IXLEFIEH AWS CDK M ARF ST AMEMIE AWS
CDK W& AERBXRN—EB5. HFXNRR , FFEA R LTI EHEHWIERAEFHN KA
1B &, Tk AWS CDK Eﬁﬁ'&ﬁ:ﬁiﬁﬂﬂ AWS CDK & f AE M H AKX RUAFEAT LA HH
AWS CDK ¥Ji&E iR A o

B SR A 2 H] ( Semver ) R—AMMESE , ATATENRAREHE —NEFRS. RAE W
™

- TEMABETREN API ERXHEARER,

- REMAEEUEEREFXFMBEE,

« BAHRAEERERENEREES.

BREBURAEZFNESER | ESHIE L RA R B AR 1E LARAZHIHSE (SemVer),

K7 EM 2R AWS CDK #i&

BT AWS CDK ¥z AT BN ERAFF R H B Z 4 AWS COK NARFEA , &N AWS
CDK & A RN T E, XA ARG KRIGRIES, SMEETUIEER - AWS
CDK ¥R AR RRBREMBERBXR, BIHFENNARERF (Bl AWS CDK #iE ) RIFHEE
MNEREES |, ATUGE/NEEER R E RN RIEEE .
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https://docs.aws.amazon.com/cdk/v2/guide/testing.html
https://docs.aws.amazon.com/cdk/v2/guide/testing.html
https://docs.aws.amazon.com/cdk/api/v2/docs/integ-tests-alpha-readme.html
https://semver.org/

AWS MEHIES 58 in 12 1aC TypeScript T B £ & {E528 AWS CDK

AWS CDK X AT AR A FEPBEMIZ MR CloudFormation #&4R |, & ] LAHLRE 20 Lambda BB A
Docker B& 2 EHIZTRIE |, ANENEENEMIZE —RBE, TNATLUNE X EREEHNRG
MEMETRIEENRKBASE -/ MEYP  MEXR—FHHFESEK, XFMKBAFEFTHRELHN
EED  EETEERELMVET4ITH,

EEFRELREARGS , REAT - RERGESFM#E | KOT npm. = Maven Central

PyPi , B THLARNE. BE4AE—ME, NHARGEHAFHEAFILERGIFEENRTR
Bo SEAILAERA A E LA (VM) B Amazon S3 SIEFAB M E , H120 PyPi RS 88. HiRiT=ilE
IRRECIEMERE , KUAERSTRENTT BRETROKRSFEHRK, TEESRAFHERESZH
TRFBRAEERS AURKB D EF T8 flm , EAIAERAAWS CodeArtifactiE 8 K S BUIRITHRIZ
ESHREE. LETUER CodeArtifact R E/ERF & BEE R H E H F# 178 H CodeArtifact.

NRUGTEEREPRHENERBHENEESNEEERERE (HlW , TypeScript = JavaScript M AE
F# npm) . R SEERCLEXNARFARBENEN G INESRE , RARLEUZESXH
QXL EI , NTTBRWENTESMH , WTERMT.

Cwns 1 or more ontains 1 or more 1“--,________ _____r,--”' izt
528% : AWS CDK app [l Construct library

A... &R AWS CDK

BMNBUSCEZECH BN LEERMERZ B AWS CDK MiEMA . MRERT T &L AE
BERFHRE  BLA-BERXAFRRBEEIFRENTS X, EERATUANEMGIRIRIER S
WRA, ERBEFREREZA , AU ZARAHEIE B ZAR A CodeArtifact F#ATNIRX. HE , £
RBEXDXEH 28, ATERMNIRXEHH AWS COK HiERAE, XLFEBEE XKD ETRER
R, ZRIAAEZHWENRGSLTMY TERANARFRETIIR  RFRENRELOARE —#,

TERERT —MRHI AWS COK IRAERHEE,

... ¥EKH AWS CDK 27


https://docs.aws.amazon.com/codeartifact/latest/ug/

AWS MEHIES &5 in $12 1aC TypeScript 71 B #9358 AWS CDK

Bublh Construct hibrary

release candidate

Test
release candidate

Publish
production version

Build & publish Test Publish
Release candidate Release candidate Production version

B ER AT Rl SREE, MANES npm REE. B, BITU TSRS , BRIE4HF6E
B

aws codeartifact login --tool npm --domain <Domain Name> --domain-owner $(aws sts get-
caller-identity --output text --query 'Account') \
--repository <Repository Name> --region <AWS Region Name>

RiE , TRATIR :

1. #8%E package.json XHLZEMENHHFS : npm install

2. BIEBRIEZMIRA : npm version prerelease --preid rc
3. & npm B2 : npm run build

4. ik npm LA - npm run test

5. &% npm 4 : npm publish

5B HIAT IR AN E B

R4 AWS COK REBER , A AMEER —ME Ak, flW , RREEARAE 1.97 F3h AWS
CDKIE , RIEHA 1.169 TG . MRAS 1.169 BE T HIHAEFESIRIEE | (BECHERIBRAZE
TEMEE, NE , ATHRAPTELSIAETRENR , ATABBEZENYT KX, EFWETEEEHRK
M, MREHRBEHEEFZSRR , XTEER— MK, ATHNBHEXTUBBEERABNLER
AWS CDK FERAR, T RXMEXNITERRE

1. B FTHY S CodeAtrtifact ervice Catalog = mBt , AWS CDK FEMR A K H i I 17 %
fEpackage.jsonX#H,

2. BEB-NMEREERREMEEMRE , MEEXRFEAERINBRTIUANENEA B AR
3. = AWS CodeBuild I R ERBIH A EHREXE N,

BEIMITERAEE 28
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4, EEQVB—NIIEED X , RARFERAFIREET cdk synth , LAINEEHEIR,

5 FIRAIBENHIFEFR K KESTEANE , LBRIPBEE,

6. LA LLE A Amazon Simple Queue Service ( Amazon SQS ) BAFIR R BRIk, AP TUER
BEAIIPFHEFHK , LEBEAER. ATEHNRKHEIERNANIE .,

BHHATERANEE 29
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B [F) B AR

A] LA TypeScript fi# R AR ?

BE AU UEREESNR , FHRIERBREEERMBIZT , RELHMARIEEZHNRBE , KHE
BREBPWEIR. RIEMEZSNB22BNERKRIFEEREN, ATMRBIELE , BUNERAREREE
5 , Bl B3h TypeScript # TRBRIEHEF K32 PR AR R 15,

TR ALER TypeScript ?

TypeScript & —#FIRES , AL JavaScript K58 , FHES THEEMEIH,. TypeScript iRt
T &I & T & JavaScript IDEs FMSkEk , flugESKE, ksl , & TypeScriptiZ2#t ECMAScript 6
(ES6) W iF4ht , TR E BN THERE, &RE , TypeScript JBERBRFAEXARAERERNRLER
BB EESIR |, JavaScript BIERHRLERD,

KR 1Z{EAHE AWS CDK £ CloudFormation ?

R BRI 4E A A A LUK A B AWS CloudFormationJF & &l #1148 | FA1EE AWS Cloud
Development Kit (AWS CDK) XAl AWS CDK., X2 RNt AWS CDK B E R JE CloudFormation , &
RRAIAERRBES A OOP #=. B1eME , B LAERA CloudFormation & F B AT Tl 9 5 =X 81 2
AWS BB, ™ CloudFormation , BIREEMA JSON = YAML BRXUX AKX EE.

R AWS CDK S XIFFHEHI AWS IRFEAL T ?
& LAfE A R 94 78 2 5% CloudFormation B E X &R

THEHERENRZEES AWS CDK?

AWS CDK &% £ JavaScript, . Python TypeScript, Java, C# #l Go #af ( EF X & KK
F) .

AWS CDK ZEHERZ 4 ?

TR EE S35 F AWS CDK, ZBEZRNEMFEARCIEN AWS BIR ( $120 Amazon EC2 =45,
Elastic Load Balancing fa#5#28 ) 1%t , HEA AWS COK AR EFHeIBZR RN AXMEE. BR
FREGRAENSE, REXERA , EEEMAIHE,

A LA TypeScript &R AR ? 0


https://docs.aws.amazon.com/cdk/v2/guide/cfn_layer.html#cfn_layer_raw
https://docs.aws.amazon.com/AWSCloudFormation/latest/UserGuide/template-custom-resources.html

AWS FSEHES

IS

RATEWIEM in FFEA#Z TypeScripte.  AWS Cloud Development Kit (AWS CDK) & 7T E 2=
B | BSAWS CDK 2 Hiffit £,
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https://catalog.us-east-1.prod.workshops.aws/workshops/10141411-0192-4021-afa8-2436f3c66bd8/en-US

AWS FSEHES

£/ in 812 1aC TypeScript 51 B f & {£3X % AWS CDK

N

\’—' 9
iR
SE

o AWS fERFEME (AWS BERAR )

AWS Cloud Development Kit (AWS CDK) (GitHub)
AWS ¥Ji&EFE APl % ( AWS CDK & #Y)
AWS CDK ZZ X #4 ( AWS CDK $& 3 #Y )

AWS CDK JliZx\ H TEAWS 35 ( THEETIEE )

TH

 cdk-nag () GitHub
+ TypeScript ESLint ( TypeScript ESLint 344 )

ERMEN

« AWS fER7FEMEE (AWS X8 )
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https://docs.aws.amazon.com/solutions/latest/constructs/welcome.html
https://github.com/aws/aws-cdk
https://docs.aws.amazon.com/cdk/api/v1/docs/aws-construct-library.html
https://docs.aws.amazon.com/cdk/api/v2/
https://catalog.us-east-1.prod.workshops.aws/workshops/10141411-0192-4021-afa8-2436f3c66bd8/en-US
https://github.com/cdklabs/cdk-nag
https://typescript-eslint.io/
https://aws.amazon.com/solutions/constructs/patterns/?constructs-master-cards.sort-by=item.additionalFields.headline&constructs-master-cards.sort-order=asc&awsf.constructs-master-filter-tech-categories=*all&awsf.constructs-master-filter-products=*all
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https://docs.aws.amazon.com/prescriptive-guidance/latest/best-practices-cdk-typescript-iac/best-practices-cdk-typescript-iac.rss
https://docs.aws.amazon.com/prescriptive-guidance/latest/best-practices-cdk-typescript-iac/security-formatting-best-practices.html#common-dev-tools
https://docs.aws.amazon.com/prescriptive-guidance/latest/best-practices-cdk-typescript-iac/typescript-best-practices.html#naming-conventions
https://docs.aws.amazon.com/prescriptive-guidance/latest/best-practices-cdk-typescript-iac/typescript-best-practices.html
https://docs.aws.amazon.com/prescriptive-guidance/latest/best-practices-cdk-typescript-iac/typescript-best-practices.html
https://docs.aws.amazon.com/prescriptive-guidance/latest/best-practices-cdk-typescript-iac/typescript-best-practices.html#utility-types
https://docs.aws.amazon.com/prescriptive-guidance/latest/best-practices-cdk-typescript-iac/typescript-best-practices.html#utility-types
https://docs.aws.amazon.com/prescriptive-guidance/latest/best-practices-cdk-typescript-iac/development-best-practices.html#integration-test
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