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AWS Developer Tools

AWS
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LambdaBa#isEE= A

def lambda_handler(event, context)
"N Unit TestLbTL\LambdaFasEiyiw)ﬂ/j)lx

id = get_parameter(event, "id")
is_takeout = get_parameter(event, "is_takeout")

item = get_item(id)
tax = calc_tax(item, is_takeout)

return {
"'statusCode": 200,
"body": json.dumps({
'id': item['id'],
'item_name': item['item _name'l],
'price': item['price'l,
"tax': tax

il
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def lambda_handler(event, context)
" Unit TestL/VD?'L\LambdaFaﬁyﬂd)ﬂvj)lx

id = get_parameter(event, "id")
is_takeout = get_parameter(event, "is_takeout")

item = get_item(id)

tax = calc_tax(item, is_takeout)

return {
""'statusCode": 200,
"body": json.dumps({
'id': item['id'],
'item_name': item['item_name'l],
'price': item['price'l,
"tax': tax
1),
¥
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Serverless Application Model
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AWS Toolkit

AWS Toolkit XJJis IDE . BSOS T NEER

IDE and DevOps Toolkits
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AWS Toolkit for Visual Studio Code& (&

Visual Studio CodeFHHOA—T >NV —XT501 >
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Running and debugging Lambda functions directly from code

https://docs.aws.amazon.com/toolkit-for-
vscode/latest/userguide/serverless-apps-run-debug-no-

template.htm|
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SAM CLI
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AWS SAM CLI

1) 7TV —>2 3> OO = &Rk
$ sam init

2) O—HJURIETCEIL K

$ cd sam-app
$ sam build

3) EJLREICAWS AT TO1

$ sam deploy --guided

Xsam deploy DBR(CHWERR S3 /W MNIBESIAER SAM CLI
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Serverless Application Pipeline
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m Lambda

© & https://ap-northeast-1.console.aws amazon.com/lambda/home?region=ap-northeast-1#/discover

Y—ERX v YY-RIN-T v %

R v HR—k v

AWS Lambda % ®
7! BISOER
Lad FZLFHhor s OERET FRENTWRWZ AT Y N ORRRT
s s ERmN= 1000 999
v Additional resources (0%/75.0 GB)
L1v—
PHOIVRLRILDARNI IR
FOTZ7RLTVWRDIR, TOAWS U—I3 Y DIRTD Lambda RO A R I 2 TF,
v oam—KIicEmnm 1650 3WM 12888 18 38 18 HRYAL - (5 2
Error count and success rate (%) Throttles Invocations
1 100 1 1
0.5 50 0.5 0.5
o o 0 o
23:30 00:00 00:30 01:00 01:30 02:00 02:30 23:30 00:00 00:30 01:00 01:30 02:00 02:30 23:30 00:00 00:30 01:00 01:30 02:00 02:30
® Errors ® Success rate (%) @ Throttles ® invocations
Duration ConcurrentExecutions UnreservedConcurrentExecutions
1 1 1
0.5 0.5 0.5
0 0 o
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EN 77Y4 -3 - Lambda X

O & https://ap-northeast-1.console.aws.amazon.com/lambda/home?region=ap-northeast-1#/applications D =
aws HY—ER v YY-RIL—T v % TR v PR—k v
®
AWS Lambda X Lambda FP7Uo—2av
Sy aR—K P7US—3v (19) ns FP7Vr—avofR
F7Vr=vay
g Q
B
v Additional resources £ 1) v L] BEEHER a AT=F R
L1vy—
2os Create
cdk-api-lambda-ddb CDK for API Gateway, Lambda, DynamoDB 15 FEAD ©
complete
ar Create
api-lambda-ddb-cicd AWS Gateway - Lambda - DynamoDB CI/CD demo 15 Rl al ©
complete
Create
nginx-demo-test %A ©
complete
L Creat
Java-events An AWS Lambda application that calls the Lambda API. 2 A i
complete
ac Create
java-basic An AWS Lambda application that calls the Lambda API. 20 A8 ©
complete
e Create
sfn-node-demo sfn-node-demo Sample SAM Template for sfn-node-demo 3 HAR ©
complete
StepFunctionsSample-NestingPattern50277cd1-a9a8-4352-b01c- AWS Step Functions sample project for combining workflows using the Step Functions StartExecution API 3 HAR © Create
bcd1455be26d service integration in various patterns. complete
le-TaskTi £19300-c8e2-4dfa- s Create
O A e (X mercr s ) AWS Step Functions sample project for scheduling a task 3 A AE ©
a581-41f52a86b824 complete
s © Update
deeplens-event-handler deeplens-event-handler Sample SAM Template for deeplens-event-handler 4 AT complete
- © Create
deeplens2 deeplens-event-handler Sample SAM Template for deeplens-event-handler 4 AR complete
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B Lambda

© & https://ap-northeast-1.console.aws amazon.com/lambda/home?region=ap-northeast-1#/create/application ®
aws Y—ER v YY-RIL—T v % R v YR—b v
bd X . ®
AWS Lambda Lambda P7Vor—2av P77V —2a v ol
FyaR—RK
= s S
FIUT—vay Lambda 7 7V —> 3 VRT3
B AWS Lambda 77U —> 3 viE, Lambda B, hUH— BLUPIRIVERTITILHICERLTBET ZZ0MOY Y —RADEAHEDETT, UTOAT7YavERRLT, YV 7ILI—RERENT VNI -1 75414V EERLTP Y
Yr—>ave LET,
v Additional resources ~= i i
L1vy—
YOTWT7 TV r—2avz8RTS
Serverless APl backend Scheduled job
0DB to maiidaye stdte. USE AIIZUIT 33 LU LHIYYET AWS LdilIDUd LU PruLess udtd Hiedidiety Schedule AWS Lambda functions using AWS CloudWatch events. This
after an upload. For example, you can use Lambda to thumbnail images, application creates a Lambda function that is triggered on a regular
transcode videos, index files, process logs, validate content, and schedule.
aggregate and filter data in real time.
AWS @ : API Gateway, DynamoDB,
Lambda 23 AWS @ : Lambda, 3 YERE: AWS @ CloudWatch Events, Lambda
2> % Ix: Node.Js 10.x 2> % 4 Ix: Node.js 10.x Z 44 Ix: Node.js 10.x
Notifications processing Queue processing
Use a Lambda function to subscribe to an Amazon SNS topic. When a Use an AWS Lambda function to process messages from an Amazon SQS
message is published to an SNS topic that has a Lambda function queue. With Amazon SQS, you can offload tasks from one component of
subscribed to it, the Lambda function is invoked with the payload of the your application by sending them to a queue and processing them
published message. asyncrhonously. Lambda polls the queue and invokes your function.
AWS @ : Lambda, SNS 1 AWS @ Lambda, SQS
S % 4 Ix: Node.js 10.x Z >4 4 L Node.js 10.x
EOMDA T3y
AWS Serverless Application Repository —hSERL
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ﬂ Lambda

© & https://ap-northeast-1 .console.aws.amazon.com/lambda/home?region=ap-northeast-1#/create/application/view?applicationld=web-backend

aws HY—ER v UYY-RIN—T v %
Serverless API backend P—XTIFv Y=232—K v
AWS Lambda X ©
A RESTful web API that uses DynamoDB to manage state.
Fyam—R fERE: AWS @ Fii#&: API Gateway, DynamoDB,
FIVr—vay Lamhda
B 5> %4 Ix: Node.js 10.x <7®7> T—y 5 i;
v Additional resources D
L1v—
Amazon API Amazon
Gateway AWS Lambda x 3 DynamoDB
EALEY—EZR
Y —2AER HEFERYT ) /T — F7ZVr—vavoly—2a
CodeCommit &7cl3 GitHub CodePipeline API Gateway
DynamoDB
BESLUVTIE F7O4 Lambda
CodeBuild AWS CloudFormation
RAE7—770—
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B Lambda

© & https://ap-northeast-1.console.aws amazon.com/lambda/home?region=ap-northeast-1#/create/application/configure?applicationld=web-backend

aws HY—ER v YY-RIL—T v % R v YR—b v
AWS Lambda X ®
B
FyaR—K
P7Vr=vay SYFAL
Ba% Node.js 10.x v

v Additional resources FYTL— R W8

L1vy— ©O AWS SAM (YAML)
AWS CDK (TypeScript)

V—AEH

V—ABEY—ER
F7UT—vavoGit UKI Y EERT BBHERRLET.

CodeCommit (] GitHub
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B api-lambda-ddb-cicd 77U X

U a https://ap-northeast-1.console.aws.amazon.com/lambda/home?region=ap-northeast-1#/applications/api-lambda-ddb-cicd oo .

aws Y—ER v YY-RINL-T v %

R v HR—k v

®
AWS Lambda X Lambda P7V—vayv api-lambda-ddb-cicd

Fyvak—k api-lambda-ddb-cicd
FP7Yr=vay
o BE | 1-F | F/OC | ESHYVY

¥ Additional resources

bl v FRRAE

= - ) e Y—N—LRA7 TV -3y

@y Serverg Applicaigs, Automated Begichppents, aic BadiS Watch laterls Share FIVT—2avURIMIERR PTVT—YavEeRETBEHI—F. 7Y TL—b BLVELREENES
E/ﬁ i & . NTWEY, ZOMEORE LRAFIRICDOWTIE, README £RRU£Y, Code ¥ 7K. O—NIHRBLUT
_Yh ZAMBOY—RYRI MY EV—ILICHT ZBEOSRTENET, 7TUTr—vavhsXhIIRERRLTOS%E
ST BICIE. Monitoring Z8IRLET,

BHRNTIINY—A VTSR IF Y

NRY—=TZVFEZEEZIZ Y b LT AWS CodeCommit £/cld GitHUb I 7y ¥ 29 %&, 77U Tr—>avo/N4
TI3AVIEE>TEENFBBNICEILR, Kysr—IJE, T7Oq12h&Ed, 77V 75— avogEnzI/N"u—%
BHCTZIYR—RNYY—RDVZARCOWTR, UTEEBRLTEEW, FTACT,. V—R, LR F7OF
OBRVY —REERT DA TS50V OHFBERBTEET,

AWS YUY —REY—ERDT7 7 AFFAIZEMY

PZVr—yavIic AWS YUY —RERNUH—EBMT BT, 77VI5—2ayOV—AA—RIZEENTWVS AWS
SAMFY7L— R TENSEEHLET. FYTL—hE P7UT—ya v OBBORTO—LbEELES. O
ERIC JOHNSON - ; O—LEHERLT, A—RHBEDELLDOY—EZRPYY—RICF7IV R TEET, £TO—/LIE. Amazon SQS i &

ol bl DY —ERHSHEHMS Lambda XY Y =R Y EVIADTI A 6EELET,

APITYRRIV b

IVRKR1I> b

https://nn6y2e3ay8.execute-api.ap-northeast-1.amazonaws.com/Prod
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m api-lambda-ddb-cicd 77U X

O & https://ap-northeast-1.console.aws.amazon.com/lambda/home?region=ap-northeast-1#/applications/api-lambda-ddb-cicd?tab=code I @ *

aws HY—ER v YY-RIL—T v % R v YR—b v

AWS Lambda X Lambda > FZZ7U#—¥av > api-lambda-ddb-cicd

Fyvam—§ api-lambda-ddb-cicd
PIVr=vay

B = =P 7704

¥ Additional resources

LAY YRY Y OFEH e

. pAsVAC o 2 0—>® URL
api-lambda-ddb-cicd [4 AWS CodeCommit HTTP SSH

v ARE&ERY -

AWS V—LEERLT, T700 3377V r—>avE0—NIL THEREELUFTAMUET, AWS SAM CLI. AWS Cloud9. & & U AWS Toolkit [ZE#H L TEMEL, V—RAUYRYNIREEE Ty Y2930, 77Ys—yavol—
REKVYR—KNY Y —ZNDEFETANTEET, AWS Toolkit ZEALT. ATV TAN—FNy FOMBEE NI TNV 1—FT1 VI $3TEHTEET,

AWS Cloud9 DQI Visual Studio >4I Visual Studio Code
Y—/—LARFICHEZ AWSSDK, F1 TS, 7571 &2ERBLT, ¥x— Visual Studio T7 7Y —>3»—RERK. Y/, BLETFAMLE Visual Studio Code T7 7V r—a»A—RZRF. AVNAI, BLTFTA K
YRBHTF U r—vavyI1—KReidk, FAMLET, £ LET,
BEORRERR 2 View instructions [ View instructions [4
Cloud9 TR
& JetBrains 0 AWS SAM LI
Intelli) £/l PyCharm TP 7V —2a v 1—REZRAFK. AV/ML, B8LTF Lambda RIFEEELS 2L —h$ % Docker AVFF T, PV r—yava—FK
ARLET, EO-NILTHE FAM FIRyTLET,
View instructions [4 View Instructions [
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x api-lambda-ddb-cicd 7 7Y X & CodeCommit - AWS Developer X

O & https://ap-northeast-1.console.aws.amazon.com/codesuite/codecommit/repositories/api-lambda-ddb-cicd/browse?region=ap-northeast-1 I @ *
aws Y—ER v YY-RIL—T v % ¢ OER v YR—p v
7ROy /\—AY—Ib X 7 ¢ 2 ©
i 7 FROYv/S—@AY—IL CodeCommit URI kY api-lambda-ddb-cicd
CodeCommit

api_[ambda_ddb_cicd LHEE v master v ‘ ZILY I TR DR H URLDZO-Y v ‘

v Y =X « CodeCon

Fsa/TE
api-lambda-ddb-cicd s 77L0EM v |

UiRI KU
a-k “
£.0)
AR/ S 8
= ] __tests__
73¥F ] events
Git 5%
< ) src
BE
BL—ILFYTL—h ] .gitignore

» P=F4TPIR (] buildspecyml

* CodeArtifact
B env,json

» EJLE « CodeBuild
B LICENSE

» 7704 « CodeDeploy
B package.json

» I T 54> « CodePipeline
B README.md

> BE
B template.yml

=F README.md v-2omx || @n |

Website & Mobile Starter Project

This project contains source code and supporting files for the serverless application that you created in the AWS Lambda console. You can update your application at any time by committing and pushing changes to your AWS
CodeCommit or GitHub repository.

This project includes the following files and folders:

* src - Code for the application’s Lambda function.

e events - Invocation events that you can use to invoke the function.
® 7+—Kvs Q BFE 2020, Amazon Web Services, Inc. &1z} F . 7510y —RY>—  FERN




B api-lambda-ddb-cicd 77U X

© & https://ap-northeast-1.console.aws amazon.com/lambda/home?region=ap-northeast-1#/applications/api-lambda-ddb-cicd?tab=deploy

aws Y—ER v YY-RINL-T v %

AWS Lambda

FyaR—K
FPTU—-vay

B

v Additional resources

LAv—

X Lambda 5,457 AN ) i [ api-lambda-ddb-cicd
api-lambda-ddb-cicd
.53 a-k F704 E=FYVY
PIZVr—=23av0iR1774>
2 BFOFIVaY

api-lambda-ddb-cicd-Pipeline Deploy: ExecuteChangeSet - 18 R[]l

» SAM 7> 7L—b

F70A BE
F7OAARAY b+ YY=R947
[# 18 E5ia] Lambda application

® 74—Fvy Q BFE

ATF—H R
Succeeded

RRERRE

18 BfEA]

EL)

v ER v Y-k v

T3>

CodePipeline T&R [4

CloudFormation 29 v ¥ [4

| c H ZYy IRy NERR [4

1

R

© Create complete

© 2008 - 2020, Amazon Web Services, Inc. £ D3 ®ik, 751018 —=RY > —

FIRRN



A‘ api-lambda-ddb-cicd 7 7Y X ) CodePipeline - AWS Developer X

O & https://ap-northeast-1.console.aws.amazon.com/codesuite/codepipeline/pipelines/api-lambda-ddb-cicd-Pipeline/view?region=ap-northeast-1 D =
aws Y—ER v YY-RIL—T v % R v Y=k v
7ROy /\—AY—Ib X 5 ¢ v ©
C2 7 FROv/I—RY—IL CodePipeline A oL % api-lambda-ddb-cicd-Pipeline
CodePipeline

api-lambda-ddb-cicd-Pipeline oan v || wwvs |[ meeme |[ re7scvern-vvs | TR

» ¥ =R « CodeCommit

B R A227F @ Source mHLELK

Artifact IXA 754 AT ID: 4be09354-217a-4663-a778-96d35¢21f72d

» EJLE « CodeBuild

» F70- « CodeDeploy ApplicationSource ®

AWS CodeCommit

w /X1 754> « CodePipeline
© BIHLELL - 18 FiRTE0

PR d7797bdo
IAC a2 %
RATSAY d7797bd0 ApplicationSource: Initial commit by AWS CodeCommit

i o
BoE BIERMKTS |

» BE

®@Build swmLzLE
INA 754 VRAT ID: 4be09354-217a-4663-a778-96d35¢21f72d

PackageExport ®
AWS CodeBuild

© BIHLE LT - 17 FiRIRY
B3]

d7797bd0 ApplicationSource: Initial commit by AWS CodeCommit

BITERMLCTS |

© Deploy mmLzL%

I\1 754 RAT ID: 4be09354-2172-4663-a778-96d35¢c21f72d

Q 74—F1vs Q BFE © 2008 - 2020, Amazon Web Services, Inc. &1z i3 F DEER, MMTEARLE. I3y =RUY—  FBERN




m api-lambda-ddb-cicd 77U X

© & https://ap-northeast-1.console.aws amazon.com/lambda/home?region=ap-northeast-1#/applications/api-lambda-ddb-cicd?tab=monitoring

e
aws HY—ER v YY-RIL—T v % R v YR—b v
. . ®
AWS Lambda X Lambda P7Ur—yay api-lambda-ddb-cicd
FyaR—RK

FIVr=vay

B

v Additional resources

LAv—

api-lambda-ddb-cicd

e b=l F7a4

E=5Y>Y

4w 2R—K: AWS Lambda s
v aR—RO#R  AWS Lambda v

FyvaM—KICEN | 190 KM 128 18 38 18 NRIA- | O

Invocations Errors Duration (average)
1 1 1 1 1 1
05 05 0.5 0.5 0.5 0.5
0 o 0 o 0 0
03:00 03:30 04:00 04:30 05:00 05:30 03:00 03:30 04:00 04:30 05:00 05:30 03:00 03:30 04:00 04:30 05:00 05:30
@ getAllitemsFunction @ Total Invocations @ getAllitemsFunction @ Total Errors @ getAllitemsFunction @ Average Duration
getByldFunction getByldFunction getByldFunction
[=] putitemFunction [ ] putitemFunction [ ] putitemFunction
ConcurrentExecutions
1 1
0.5 0.5
o o
03:00 03:30 04:00 04:30 05:00 05:30

@ getAllitemsFunction
getByldFunction
[ ] putitemFunction

@ Total ConcurrentExecutions

® 74—Ftvy Q BFE

ARy —RU>—  FERN




CloudFormation Stack D2

47 Stack

seminar-app

IVT =232 CEIRIY — &R

T Stack

) B

INATSA 2 CREIRY —ILIY — R &ERK

© 2021, Amazon Web Services, Inc. or its Affiliates. All rights reserved.




LambdaBaEUEIEEDmergeT/\1 7’51 JicH) |

develop master CloudFormation

branch branch
| CloudWatch

Event
By | A" @

Developers package Bucket

package

& : Build Source
s — Donwload Source
—

</>
.

. Automated Test
IDE + AWS Toolkit AWS CloudFormation
AWS CodeCommit AWS CodeBuild

AWS CodePipeline

© 2021, Amazon Web Services, Inc. or its Affiliates. All rights reserved.




CCETDEEH

« AWS Lambda®BaF(C(dServerless Application
Model (SAM) OFIEH BIEE

* SAM CLIZAAHUCHEE(C LD =R =ZheEEb =
et

. Serverless Application Pipelinez#l|f L CCI/CDIziE
S5 B R Ee




AWS Step Functions

Workflow Studio




HBET5L) : AWS Step Functions&(d ==

AWSD I LN HR—Z RIRAT— Y>>

WHEDHDT—IIO—A—FA—>3>
fHAHAHFDITS—)\> RU>D
AWSH —E X LD 1aHiE

MBEOY—-—EXEDHEYR—
EITREOEBREE 1 VIIVEZSYUSD

© 2021, Amazon Web Services, Inc. or its Affiliates. All rights reserved.




&S50 AWS Step Functions&(d &=

JSONTEZ(Amazon States Language) FEiTiEREEZE_-_~SU>J

"Comment": "Manage opening an account", Visual workflow e Cetate
"StartAt": "Perform Automated Checks",
"States": { Name Type
"Perform Automated Checks": { Automated Checks Choice Choice
"Type": "Parallel”,
" " Status
Branches": [{ Ty
"StartAt": "Check Identity",
"States": { Resource
"Check Identity": { i

"Type": "Task", » Input

< » Output
Reject Application

» Exception

Sep 17, 2019 11:14:14.027
AM

ExecutionStarted

Perform Automated Sep 17, 2019 11:14:14.068
Checks AM

ParallelStateEntered

Perform Automated Sep 17, 2019 11:14:14.068
DatabaseError ParallelStateStarted = B

: Checks AM

N

~ Sep 17,2019 11:14:14.171
53 TaskStateEntered Check Identity D37

NoOrderPossible ol

Lambda [4 | Cloudwatch logs Sep 17,2019 11:14:14.171
LambdaFunctionScheduled Check Identity = 2l 9 Al\: ‘

PassStateEntered Check Fraud Model

its Affiliates. All rights reserved.




Step Functions Workflow Studio [Newy!

® Workflow Studio EXETEB &SI, 71— R/Ny I EBHFELLEE W, X

Step Functions Workflow Studio e Iﬂb’tﬁ? G U I (Q— J: 5 ILJ\ E’J Td\

=]

oo “ E I ’ — / 7
Q RACR BL @ X-L1Y @ Z-LPIN  Oevy— eport v | [ 7a-s | em }7K4 | /\ <

9—-70- j 11— 1:% Hb
S
g o TR ERR LTI D — 2
t customer data

— e 1 Z O—MS5ASLZ
‘ {ZE Publish DynamoDB: Putitem N

put customer data

o
“ @ Bz = i BAER, RF— AT YOS, >
A Hello World example of the Amazon States Language
i g:_‘E AWS Step Functions Choice state using a Pass state . N
StartExecution SQ is Put Successful ) 4/E52 sﬁ 7:' d) I ' 0 j
AWS Glue -
StartJobRun Dafauit Rilla £1 TimeoutSeconds - B aTRE

Y Y . ; RIS BRADY, RERHAEES £ YN
AWS Glue DataBrew Fail state Pass state | RUWMEA, R{TI2 StatesTimeou — 10 H b
artiob I & Fail i ; H

StartJobRun Succeed Execution

v

‘ W; Amazon EventBridge s
(L PutEvents

AWS Batch
Submitiob

Amazon APl Gateway
Request

Amazon Athena

ConveMuinmiCunmitinm

© 2021, Amazon Web Services, Inc. or its Affiliates. All rights reserved.




Step Functions Workflow Studio

Demo




Workflow Studio Demo

« AWS Step Functions®D[EHABLExpress WorkflowZ{ER%
- YERx U2 D —2J0O—%API Gatewayh'SEZEHFOHE U
Amazon DynamoDB®D>—J )L %= VER%
Workflow Studio CSynchronous Express Workflow

% {E Bk

AWS Step Functions T X h&EZELT

Amazon API Gateway HTTP APIH S WorkflowZ it
59 DEXIE & N

Curl O~ > RZE1T USRZ HESR

© 2021, Amazon Web Services, Inc. or its




© 2021, Amazon Web Services, Inc. or its Affiliates. All rights reserved.




L

SAMZFIRA LU TH—/)\— L XIREZB 5 (CHEE
aFFEIRE (IDE) hNBSAMZEREITI D ENValEE
SAM CLIZFAIT D ETHIFHENESHI(C
Serverless CI/CDDO#EE B 1L

AWS Step Functions®Workflow StudiolC&> T
D—20J0—0DwEzx. KDERIC




