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TOBRICENL 2TV RALTIOBNIT T R TONA K—IZKET HE W BETHS . PaasS [, 77T F (75D
BIRAREIN S 2 L THROBMAEMS NDAS, @A 1 > 7 F7DFEBFAL bA—LTERVWEWIRELH S . AETE
PaaS (DWW T(F & I Rbieuy .

SaaS (IAZENIRTIZBIRICL "B YA 5ND159 . Thbt , laaS # RT3 7005 L5 LEHT - 8I12L >
T, —BOADFIATED L I 7 LORTEY —ERPT—ZRN—2 5 RMHT 5 Z L AFROBRET—ILTH D . FED/N\IH
CTIEEDERE LT, > 7ILE SNS DR (Section 13) 73 ¥ DiEE A42119 3 .

7% , A TlF Function as a Service (FaaS) o4 —/N\—L XR AL E1—F 1 IR ELHFTI- I TIROATIT) & LTRMENT
W3 . ZHSORERICOUWLTI(S Section 12 73 *DETHFEL { it T . AEATAEDDIF THOMNIALD LI, 27T RO
#EEEALETH S . AETIIERN - BHERLBRHS |, 1EKNL 2 77 FORFHERICHNzH & |, Y —/N—L R0 EORFOEK
REWHET DT, BLAIZLIA LA ED T Z& -0 .

#1%(Z , The NIST Definition of Cloud Computing (Z& % & , 757 FOEREEIZOWTRD L ) I E&RH L I TS (Figure

2) . FEEDARLS - BK - BEOWNEDOAH TERIND O TV N5, 74— 57 F (private cloud) & &.3: . filZ(E, KE¥ERH
RHBITIS | ¢ OMBIDIEREM ORI ER Y —N\—DEBERINTWBZEAEWN . TTAXR— I TR, AR S
SIFEEE L IO TERRNDIAR P THEERITTES . LHL , FRTE2BEROLRIZIBROSNDIZEHNZ <, RO
HIZRITDHELH S .

—h  BAOY—ERE LT—ROBRIZATI-2 77 FDZ &%, /837 1) w2257 F (public cloud) ¥ L. . H&A/NT) v
IS RTSy T A—LDOBAEETSE , GooglettHHR1itd % Google Cloud Platform (GCP) (https:/cloud.google.com/) , Microsoft
#HAHMRALY S Azure (https://azure.microsoft.com) , Amazon #4243 % Amazon Web Services (AWS) (https:/aws.amazon.com) 73 &A%
»HD . XT)y o7 NEFRTZIHEE, 701 X—0REL-FAREAE XA 282D . (s, EXGTF—2tr R

— 5 ERTLEDHAEERICT I ELRTDHIENTEDDT, st EDF v /X0 T 1 FEREIZHD & LW > TRE TR .

B=nv 59 FOBRFEEL LT, 331227525 K (community cloud) A%(F 512 . Zhit , BIZITBROAT - 8R4 &
B - &E BT H5EK - A KB L TERT 207V N &HET . &IEIC, /N1 7Y v K277 b (hybrid cloud) & U\ FEREL B
), ZhETZ7AR—=b - NT )y - A3 21254777 OO EDAAAEHHIZL > THEBENDZ 277 RN THS .
F=RIFEDOBENS , W ODDOET— R 774N —ICRBbERIETZAR— 7277 FIZHRIFEL , KD R T LEINT
o070 RICRET S, REDEENREEI NS .

RETHPET 2D(E , BERRZNT ) v o059 R aFES1-0 57 FBETHS . 452, Amazon Web Services (AWS) #1{FH L T,
BRI ERE S EFATHN . —AT, Y=NN—DRT— ) o T RABGTEIRIB E DT 7 2y 73T _TDHo Z 7 FiZHi@ 7t
BTHDDT, 27T RDTZv b7 4+—LHEHHH & —RICBATIMELERICHIZO(ITT .

22.,13BF 0 ) R &{E) DH?

ERDEHIZ, 777 ReF7 077 L5BC THBRICAIEERABET D ENDTEDFERETHD . 22Tk, V7L O0—h

IWETBIRIR LT, B0 T R &E) ERWLZ EABH DDA DOWLTHERAFOY .

1. BHIZY—/N—DY A X% R —IVTE S
BICHAFLWT OS2I b &BHDEE , HODUOBBERY—IN—DARy 7 5HMBDIFHL L. WEL Y RELY—N—%F
ADIF) ZIAEN . —AT,/NETEDZHY—/N\—TlL, BOT v 7L —FAEETHD . 777 F&FBTHIE, 7020
b EEDILADS  DELDITOTEEREMRET LA TES .

2. B TH—/N—% AL TF L RTHIREHLWN
FELWZ X2, AvE1—RETHELEDIHDTHD . WEOBERDOELDORENST DY , SELATL, bIFPUFORHI
Ei1—326WUWAERILTHD . SEZEIZH—N—A  MNBZFZ ZDIMULFETH D . - —/\—DEERHREL C AREDRE
EADMICHONETHD . 779K TE, (DEIBA LT SOBERA L TF L RZT7ONA E—HBEEFTRO>TL{NDHDT,
I—H—HOELT B HEHLL .
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BRIOFTHERIEE 2 77 KO, BiIBRL AR F DA X =% RLIzDOH Figure 3 THS . 777 FaFIAT 255003 R
EXRZOTH D . ¢nE , F-=-FIRRIZICCTIAR FAMERLTWL . —F, BRIOFTEIRE TS, KEAVEIOR MAEL
3.ty VAR OO R FotEME , EXFIBRPCY —N—HEFELCICBE D0, 27U R AFIRLGE L) b
(Fh&<D . BRIOTERTIE , HD—CHRE , b —N\—DT7 v 7oL — I DTHENECDZePHD . —H, 77
Y R EFIRT2mEE , (0L ) IEESL DR FOIBRIZERKIZELKRW . 2T T FDAR MOA—TH, BRETEREND
ZMDA—=TOTIZHZEHICENTE , 777 FEE) Z & (FZFENL IR MEIRICORAS .
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Figure 3. 2 > & BRlFTEMIREDLIFHK IR | DELE
LI LORIFHROGHE CIIEE TH D EEHFIBL D . REX->TWT , OARRPETEAESELT D & W) IHEFDR .
CLA, FILLWTILTY XLATELIZE & - FLWTF—RAEW - & EFH - REMICTTER X I2AMBRT HZ EHAZ WS
Y LIS EEIT, TLF L TIVICRTENAIERES BRI A TEDNDE , 77T REFEHIRERX) v b THS .

ZZETIOTIREFEI ANy PERNIZA W, FAY Y bEW)DHLBRFEET S .

1277 FRBR{ELRLEWLTRL

Figure 3 T/RL7=IR FDH—TIZH D e HY) , BOFIZL > TUSBEFOAEIRRENIT ) A IR FRICEFILIZEIIFEL ) S -
77 N EFIRT L, BUBhSARERIT CICHIRT 248, FIRENB(BEATIBLENHY , ZhEaERBDH BN
b L WEADRESKA R  AJREMED H B

2.€¥%a)74

IR, A=y bEBLTHRADE ZASTHET 7 RATEDREZHY) , X1 T EEEED EHHE(/ Ny £
TOREER) D . Ny XU OERITDRE L BERREST TR, BIFNRIERA B D ITREMAH S .

3.5—=Vh—7
oL Hiz, ax b - wFa)Fa5E, 777 FEFBATIRICBELRITNER ST VAIEFZWL . BT R&EFES(C
3, T2%5 759 FOEBHABETH) , tDT7— T h—T5F)BZD2VEAHD .

a5 L Terminal MEER

Mac/Linux7y & C¢aAv > RAEANT 2 ¢ 2 I2ERTS , HORVEHEOZ & % Terminal & L AN S . ZOFEDERAY
Fr=AH M ?
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ZOEEMERT, A1 —2HRAEL THEOLAWHEDORRICHES . ¥EnI Ea—geW) & ATHATDE W) BN
BEEN AN, RRE—EADCSVDY A XDV ThHh1z . DL ) Bl TA L THRELMM THDH 5, UR
HABTOT T L TE) ZEAFHRERD . A—F—A O E1—RICTIERT D18, T U SIIARHI D —7 ILHME
U, ENFENIZF—R— R e R 7 ) —opdEGa T - .2 A Terminal & LA TWW-DTHD . A%, Rb3RhHh5
TerminalDETIZEE ST , 5TE# & DXIFEAIT> TV .

RGN , Windows¥oMaciy EDULvhipB/8—Y F LI Ea—RORRIZE ) , AL E1—RIEHAARTHAET 2 HNTIE
B BEADFAEYT 26D 51 .

REDT 77 FDOAEL , AFARTRELR AL E1—RE2 T 7§50, YDA E1a—2DFELNFIZEREIFL TUL
BEWZBDIEHTED . —AT,AV—FT7ALRIIT I TIREDI Y STFINA ZDERHBEATHY) , BAHEK
DNER"ALE I —REFETS , C W RNEBERFIZETL TWDADTHS .

3. AWS A\FH

3T AWS & (£ ?

FETE, 77V FORBEITITZ7V b 7+x—LE LT, AWSH#AULD . KRICHT->T , RIKRLEL AWS OFHA AZ Tl
oL &

AWS (Amazon Web Services) (https:/aws.amazon.com) (FAmazontt At 28600 29 K TS5 v N 7 #—LTHD . AWS (&
Amazon AR OFARAFHE) V—2 5B LHET /T FH—ERE LT, 20064 (CHEL 1= . 20214 T(E , 757 F 7O/ X—
ELTmADT— 7y b T (#932%) 537K L TV % (B8 (https://www.canalys.com/newsroom/global-cloud-market-Q121)) . Netflix x>
Slack (L& & L1=Z K DI 2 7REEDY —ER T, =8B 1232 THOH —/N—1) V=R AWS S LRI TW D NI & TH
5. £oT, MRV HIZAWS DEEIZHT A > TLD AL (W ETT .

BRADL T T 5 HDETIC, B - Y—EXDIBILZ (ZIHA DI TIRT T b T A—LENKREATTWS . 12, FIAEHHZ
W AHERMLT, ARH DI — R/X—F 1 (2L DBHWBNEGCEHIREZ 7 T EICHEEL TWSET TR, 2477 ) na—
Y= 2=F 1 b RE(HEBRABZ2DHBNO—21 . YWINZ ATz TECRRAITHIEN I —DARFEAEDH T

A, RIE(FKRFEL ETORERTASER Y L THIEZRICAVLWSNE L H I >TETWS .

3.2. AWSHHEEE - t—E R

Figure 4 (3 , BERRICH UV TAWSTIRES N TV S ERLMAE - Y —EXD—RTHS .
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CloudFront
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Amazon EventBrisge
Amazon MO
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3% Developer Tools

SwF
CodeStar
CodeCommit
CodeBuid B AWS Cost Management
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Figure 4. AWS TSN TL 3T E LY —EX—&

SE RN =, F=RR=Z , Ry )= X2 )T AE, 757 ROWERICHELRHALREBERABWLLf-aR—R> b
L TIREENTWS . ERHIZ , NS &4AEHOEDRZE T—DONI T T RS RT LN TEHND .

F1-, BEEE - BEEE - ARIVR A Y BEEDNT 7)) 7= a /Ny A —DiIFAOY—ER BIRMEESNTWS . s aB5TT
e 2ETIT0EU LY —EZARFENTWDB DI & TH S (B, (https:/dev.classmethod.jp/articles/aws-summary-2020/)) .

AWS DRVLEDWEY) AL DE , KEOY—EZROBIZERENh , EIHBFEDNHzbLLosrbhbii{id , t WLWHIRRTH
3. 2 SADY—EZRDFHL , EOY—EREEDIERERTEATUI25LLDD, FDEMHT HBESH TR, KELSAEEE
ERSTWA I X (FHBWL L . EARDE 25, AWS DEFRNLBRERILEND ) bOBENHKIZROSND . BEER Y 70 2168
DEWCAEINL , AWSDHEE L D) —REFEWZLTZENTRECA D . (IHDBBENZ (L, BEEDEREMAEHLE T
EDT TN r—2a ALz =2 LTAWSHABELIZDTHS . tDRA > b ERHMT DI EH, AWS DFEDR
HDRAT Y T ThH .

ZITE, AWS ETOTI RS RTLAERT DL EOERE L DERERAINFET D . NSEFBONXF L TERIZTOSS
LHEEELHASEERT S . IR TE , BT THEORBICEEEL THH ANE L .

321.5t8

EC2 (Elastic Compute Cloud) #% 2 7x 2~y I DRAEV > U AL |, GTBARITT 52N TED . 777 NOmRHER
L,ij I HEMEZERTH D . Section 4, Section 6, Section 9 TE¥EL < i % .

Lambda Function as a Service (FaaS) & & (g% , NSt EAY—/N=LL L TEITT 2712000 —ER . H—/\—L 27
& —% 7 F v DE (Section 11) THEL i T 5 .

https://tomomano.github.io/learn-aws-by-coding/ 12/153


https://dev.classmethod.jp/articles/aws-summary-2020/
https://dev.classmethod.jp/articles/aws-summary-2020/
https://dev.classmethod.jp/articles/aws-summary-2020/

6/2/24, 5:00 PM J— K THESAWS AP

322 AL =2

") EBS (Elastic Block Store) EC2{Zff5F 22 ¢ DTEBRETFT—X N T4 7 . LWhh3"EED"(—HKA0STEHN TN D)
v T 7AW AT LEBVNESINT NS L0 .

S3 (Simple Storage Service) Object Storage ¢ & (I % , APIA{F > TTF—XDIRAEEZ51TH , LWIHIBNE 2T - %
AT AT T— RO AT LTHD . Y—/N—L AT —F 77 F vNDE (Section 11) THFHL < A9 5 .

323. 77— ~N—2X

_ ? DynamoDB NoSQL BN F— X X—2H—E R (51> TS Al mongoDB 7y &' & BWNEASNIZ S L) . H—/N—L R 7—F
é T F+NE (Section 11) TFEL < &9 5 .

324. %y b I—7
g VPC(Virtual Private Cloud) AWS E(Z{RAER Y f T —JIRIBAERL |, RIS —/N—fiEsca R L2 |, SNHI LD T
O) o 27 o 5% . EC2 (3 VPC ONERICEE S M (T higrs b .

D API Gateway APIDT> NRA >k &/N\y o T2 FOY—E R (Lambda 75 &) 2349 2EKICAWS , UN—2 70+ &
L TH&E|AIEH . Section 13 TREL  fifid % .

3.3. Region & Availability Zone

AWS A ERT ZERICH > TEHIRITNIEE S WEELEEE E LT, J— 3> (Region) ¢ Availability Zone (AZ) 1'% %
(Figure 5) . AN Cld Z ot ICOWTHEZEGERT S .

ap-northeast-1 us-east-1 \
Availability Et::jj
us-west-1

H
7 O

Figure 5. AWS(Z#(7 % Region & Availability Zones

Availability
zone 2

Availability
zone 3

[
- /

J—23> (Region) & (F, BEEIMNIEIET—REX—DOFEOZ ¥ THD . PERFIUZEWLT , AWS (FHRD25NE & i
WTTF—2t>2—%MAEL TS . Figure 6 (3RERRTHATE 2 ) —2 a4 RL TWS . BEATERRE KRIC
F=RELR—PHDB . K= a ZFEBDIDHAOWTEY , BIAIFHRR(E ap-northeast-1, KE7/\1 #M(F us-east-
2, REERHREINTVWS .
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&o %0 o 0o®

© Regions
© Coming Soon

Figure 6. Regions in AWS(4i#4: https.//aws.amazon.com/about-aws/global-infrastructure/)

AWSO Y =)Lz A9 5y , BHALNDA Z2—/N—T!)—2 3 L 5EIRT B Z ¥ A& B (Figure 7, FRALTH - =& .
EC2,S3 7 ¥ DAWSD) /=R (F , )= a > TEICRBIIMITHD . L=p-T, VY —REFLIZT7/OCT38E, H3WLIT
704 BHNY) /-2 EFBETIEE , AV -ID) =23 UHEL (REINTWDD , BRI HIUELNHD . VT 7ECRR
R 25EHC1E, HROSMIZO TV FERHTI2ULENH DA, BARGHTARE L TAVWSIGER  &FYIn—yar
(.e. TR & E A SEARNICREL O .

aws

Services v Resource Groups v

US East (N. Virginia) us-east-
A Mg o
US West (Oregon) us-west2

AWS services Stay

Africa (Cape Town) af-south-1
on-tk

Find Services Asia Pacific (Hong Kong) ap-east-

You can enter names, keywords or acronyms. E Asia Pacific (Mumbai) a0 south
Q — Asia Pacific (Seoul) -northeast-2

[ Asia Pacific (Singapore) ap-southeast-

¥ Recently visited services Asia Pacific (Sydney) ap-southeast2
j:uj Lambda [0} Cognito EXP[C Asia Pacific (Tokyo) ap-northeast-1
=| Billin @l Elastic Container Registr a-central-
| 'ﬁ q | gistry Amaz Canada (Central) T
m i
LY AWS Firewall Manager Getrha Europe (Frankfurt) eu-central

Figure 7. AWS 3>/ —JL G — > 5 > 48R

Avaialibity Zone (AZ) ¥ (i, V) —oa >N THIBRICEBEI NI -T— R X—DZ & THD . thEnn!)—2 3 (2@ E
DAZEFLTE , b L—DODAZTKKREER ENREIZIHETE | (IH DALY DEFEE H/N—F BN TES . $1-, AZ
RlEEEL AWS ERSR Y b T —2 B4R TEEIEINTWD -6 , AZRBIDT—XERE(IBHTRUN . AZ (T, ESRRGLETHY—/IN—K
UHRBINGWGER EITEETREMETH Y  BARSBERETEIRYICEVWTIH VIR EET 2HEIRV . BEDEMK
ZIFE->THIFIETATHS .

AWS 5 {FT 5, EZ D) =2 a3 U HTEET DN EVDIEAIN? A X —F v FDEGREDBRH S
(3, IR —FIEW) =2 3 > A FERT 50— BRI L W RS . —F, EQCoFIBERg L) —oar Ty
Q IR ENET (10-20%F2F) Rixd . L1zH > T, BOLRHIBZICHAT 52— ADffEH TR H R ERES
NTWB—Ca aBIRT S, EWI)YDHLEELRRATHS . iz, WOH DY —ERF , FEN) —> 3>
THRTERWGELH D . ZNHORA > MHLAGHRIZHBL TERT Y —Ca s 2RDDERL.
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A

e AWS documentation "Regions, Availability Zones, and Local Zones"

AWS Educate #FJfB L T\ D58~

Further reading

O— FTHESAWS AP

(https://awseducate-starter-account-services.s3.amazonaws.com/AWS_Educate_Starter_Account_Services_Supported.pdf)) .

(https://docs.aws.amazon.com/AWSEC2/latest/UserGuide/using-regions-availability-zones.html)

3.4 AWSTH Y T 77 R

AWS DU T RDOERIEKGHA O > TEIEZAT, KDY LT, EDLHIZLTAWSEIZZ T FOBRAEITL, BEIL T
WS AMZDWT OB A gl L & 9 .

HEMR S (25U T , AWS Educate (= & % Starter Account A{Ff L TUL\A158(F us-east-1 region NAHFIFATX

AWS D)) — 2B - 45&% - BT 575 EOREAFRITT 51213, >V —ILERAWSRAEE , APL H#BWSHED , Z>0&Hk

N .

340, a —I)LEE,S S )Y —REEET S
AWS DT AT MZOTA 2T 5E , $TRIIZKREINDDA AWS a2 —)LTH S (Figure 8) .

Services - Resource Groups v

AWS Management Console

AWS services

Find Services
You can enter names, keywords or acronyms

Q

P Recently visited services

» All services

Stay connected to your AWS resources
on-the-go

your i05 or Android mebile device.

Download the AWS Console Mobile App to
=] Learn more [4

Build a solution

Get started with simple wizards and automated workflows.

Launch a virtual machine Build a web app
With EC2 With Elastic Beanstalk
2-3 minutes 6 minutes

i @

Explore AWS

Amazon Redshift RA3 Nodes

Scale your compute and storage independently and
lower your costs. Learn more E

Run Containers Not Servers

Build, Deploy, and Operate Containerized
Applications with AWS Fargate. Learn More [4

Amazon SageMaker Autopilot

Get hands-on with this Auto-ML workshop.
Learn more [

Figure 8. AWSVv R —>> X2 | 32 —/LEH

LY —=ILEEFEH)ZE T, EQRDA AR A AL BTtV , S3DF—4% 5B - Bl L7-V) , oo aMB L)y, AWSED

BB 1) —RMDIRE% GUI (Graphical User Interface) % i@ L T

TNy THEATI L EREIZETHEHNTH S .

ALV —IFE 5> e HBE

THIEHNTES . NOTMDMEEE RFRFLHALEY

ALY FRFPDOI ST RDTINY T %THEEIIBRILDTH DL, KEIZO Z7 FORRET S

BETINAERWCDZEEHEN L. LLA, RIBNTHAPIAFERAL T, 7ASILE LTI 7T FDY) Y =R &LRY

B2 THRAIT) OIS —BATHD . (D& HHEHAT, ZETIZAWSO Y —ILAa{ES7- AWS DEWAILH £ ) iz .
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AWSDORFa X TF— 302, 12 EAD Fa— ') 7IL (https://aws.amazon.com/getting-started/hands-on)) AFHE XN TH ) , O
> —VBEY D RE X IR EAT ) TTEHDSLR I N T WD NT , BkA'H itEld ¢ b asRaniu .

342 AP 1) ) — R EBRIET B

API (Application Programming Interface) 4{¥9 Z ¢ T, 7> FHAWS|ZEEL , 25T FDY Y —ROBEATHZ &N TE
% . APL X (T, WGRICE A E AWS ARBIL TWB v FO—ETH') , GET, POST, DELETE 73 &'0) REST API A3 TL
% (REST API [ZDU\T( Section 10.2 TRIB (i %) . A%, EIEREST APIA ANT HDEHEITHHDT , tDFH MBS 512
HDIR % 1Y —ILHREI N TWS .

1z (3, AWS CLI (https://docs.aws.amazon.com/cli/latest/index.html) (F , UNIX 3>/ —)LH 5 AWS API 54 R1T79 576D CLI
(Command Line Interface) T# % . CLIZZ T, WAWAKR T OTS 32 7 58T SDK (Software Development Kit) A2t
TWS . UFzZ—HaZTS .

e Python = boto3 (https://boto3.amazonaws.com/v1/documentation/api/latest/index.html)

¢ Ruby = AWS SDK for Ruby (https://aws.amazon.com/sdk-for-ruby/)

e Node.js = AWS SDK for Node.js (https://aws.amazon.com/sdk-for-node-js/)

BRR7 APLOYERBIA R TH L -

S3IZHTL LRI (Bucket (/N y b) & KiEN D) #EBMULI-WLWE L&D - AWSCLI AE 51235803, RDL H a7 FAEITT
(Fdin.

BASH
$ aws s3 mb s3://my-bucket --region ap-northeast-1

trena<w T RiE, my-bucket ¥\ &HIOD/N4y b %A, ap-northeast-1 ) — 3 ZERT 5 .
Pythonp b Zh & B CIREAFITT 2I12(E , boto3 T4 75 afF->T , KDL IR T MEFRITT S .

. PYTHON
import boto3

s3_client = boto3.client("s3", region_name="ap-northeast-1")

s3_client.create_bucket(Bucket="my-bucket")

H)—BlEhiTL ) .

FLWECCOA VAR A AR RE(S , REMRREIZH HRAEY —/N—DEMTH D) ERENT (2L, KDL H a7 R4FT
TIERLY .

BASH
$ aws ec2 run-instances --image-id ami-xxxxxxxx --count 1 --instance-type t2.micro --key-name MyKeyPair --security-group-

ids sg-903004f8 --subnet-id subnet-6e7f829e

ZHaA<> FIZ& V) , t2.micro (https:/aws.amazon.com/ec2/instance-types/t2/) & L\ %« 7 (1 vCPU, 1.0 GB RAM) D1 > A X > A AL EN
T3 . ZIZTFEDMND/INT A —ZDOFHAOGRIZEMT B (VN> X7 > (Section 4) TREL  fifid 5) .

Pythonp o5 Fit & B UHEARITT 51213, UTDLEHARRZ Y T &ES .
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A PYTHON
import boto3

ec2_client = boto3.client("ec2")
ec2_client.run_instances(
ImageId="ami-XxXXXXXXXX",
MinCount=1,
MaxCount=1,
KeyName="MyKeyPair",
InstanceType="t2.micro",
SecurityGroupIds=["sg-903004f8"],
SubnetId="subnet-6e7f829e",

UEDBIHZBL T, APIZ L B0 57 KDY ) —ZADBIEDA A —HOHdTEIEAIH? A9 F—D2 T, HLULMRES —/x—
HREILIZY , T—RORFERAEMLIZY)  EEDOREAFRITTEDHITTHD . EXYIC, ZnL Hhavr FaEBEAEH
BT ZET, BANELCPU -RAM - vy fJ—2 - AL —UhMEh > At BIRIRA MR T 26N TED . HbHAHA , T
BEQ) YV —ZRDHEIR) & APL &> TRITTE S .

343. 3 Z - N\ XAAWSCLI A{FES>THAL D

ZITE, I oNYRALE LT, AWSCLI ARBIZES>THD . AWSCLI[FERDE 1) , AWS EDEED )/ — 2RO
ARETH DN, ZZTE—FL > T, S35 ES1T7 PAINDOTRHEE ARBET D ECCORMEID LEMALNT , F—RE/NXF
TITH) . aws s3 AV FORFLWMEWAF AR Fa X F—> 3
(https://docs.aws.amazon.com/cli/latest/reference/s3/index.html#cli-aws-s3) 4 ZhE |

0 AWS CLIDA > A b —JLIZDWT (L, Section 15.3 A 508 |

UTRIZEBNT B\ XA o, BEAMIZ S3 ERIE
A (https://aws.amazon.com/free/?all-free-tiersort-by=item.additionalFields.SortRank&all-free-tiersort-order=asc) ()& 5 NT=E

T92ZehTED .

UTnav FAEFETTIH0IZ , AWSORAHEBRAIEL CREESNTWB I ¥ &R T 5 . ZhIZiE

9 ~/.aws/credentials M7 7 JLIZEREHAEERA TN TULDAH, IRIEESN (AWS_ACCESS_KEY_ID,
AWS_SECRET_ACCESS_KEY , AWS_DEFAULT_REGION) A\EZENTWANEADH S . 1L { [F Section 15.3 %%
e

F903, SBUTT— XKML (Bucket & KEND . — ML OS TD"F 74 7 CHET D) AT 2 Z A0 naH L) .

BASH
$ bucketName="mybucket-$(openssl rand -hex 12)"
$ echo $bucketName
$ aws s3 mb "s3://${bucketName}"

S3/NA vy b &R, AWS 2R T—ERNTRIFNUIR SV ehs , FIRD IV F TR T > R LRXFINEEALZ/N Ty bD
ZHIHLEML , bucketName & W) EHUZIRANL TN D . ¥ LT, aws s3 mb (mb (& make bucket ME§) (2L >T , HiLLw N4y
bEERRT S .

W2, Ny bO—EBERIEL THL D .

BASH
$ aws s3 1s

2020-06-07 23:45:44 mybucket-c6f93855550a72b5b66f5efe
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FAFEER L 1=/NTy AN A MZH DI L BRERTE S .
AKED/—T7—2a> e LT,aAv 2 FZ2A4ICANT 3V RE, AV R THD ARG H2EMTE

0 SAIZ $ AT THD . $ (VL FEOE—&R—R T B E & EHARITEEn0n . 3, a7 Fod
HiF $ L TERRESNTWS .

I, Ny MZT77A4IVET7y70—R9 5.

BASH
$ echo "Hello world" > hello_world.txt

$ aws s3 cp hello_world.txt "s3://${bucketName}/hello_world.txt"

L£TlF hello_world.txt * W) XI—DT7 7AILAEERL T, a7y 7O0—FL7:.
ENTIE , N7y POFIZH D7 7AILO—BERIFL THS .

BASH
$ aws s3 1s "s3://${bucketName}" --human-readable

2020-06-07 23:54:19 13 Bytes hello_world.txt

FIFET Y TA=F LIz 7 7ANHD I LNNIFET B2 L hbh D .
RIRIZ , Wb STy &HIRT S .

BASH
$ aws s3 rb "s3://${bucketName}" --force

rb (¥ remove bucket EETHD . T7 AP TIE , /N7y FDOFRIZT PAILHAEET B LEIFETEX AW . T TRUVNT Y b A 58]
BIZHIF&d B12(F --force DA T 35415 .

BLED & 512, AWS CLI A48T $3/%7y MM L TO—ED#fEARITTE 1= . EC2 % Lambda, DynamoDB 74 122U T & Rtk
(= AWS CLI 548> Toh D DI RITTE S .

Amazon Resource Name (ARN)

AWS _F#H 5p A1) —2(Z( , Amazon Resource Name (ARN) & UL\ BB ID AMF 531 T3 . ARN [
0 arn:aws:s3:::my_bucket/ DL I T +—7 v F Tackk&h , ARN 4{FHTHZ & T, HFEDAWS 1)/ —2R
(S3D/INry PRECCHA VAR R) 5—ERIZERT HZENTES .

S3/N vy PXROEC2A VAR AL E(Z(E ARN (ZHNZ T, ARIAS AT WERTAEFRT DI HHBETHD . 2
DIFEIT , ARN - (3Z2BIOEB 5 HHAWTHRELCY) Y —2R 458322 A RJRETH D .
3.5. CloudFormation & AWS CDK

3.5.1. CloudFormation (Z & % Infrastructure as Code (1aC)

BIEI TRz L (2, AWSAPL A{FEH Z ¢ TO 7T KDH BB !) ) —ZADER - BEATBETHD . L-T, FHEEL, APIon3
T REHEAEHLE TV ZET, BADEN WO 7 RERFRTTHIENTES .

LAL , 22 CEREZRLAITNERSAWEA—DHSD . AWSAPLHZ(FKRE(HTT, VY —R&BETRaV N , RRY
ARTTBI7 FA$HDHZ & ThHhD (Figure9) .
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‘ AWS API ‘
Infrastructure _
operations Running tasks
L ph EC2 i - Submit a job to EC2 instance
_ aé:ecate 53 ;,TEE;GE - Write data to 53 bucket
. - Read it from D DB
- Add a new DynamoDB table . emsmr:m ynamo
etc...

- J/ . J

A

— CIoudFonnatlon / CDK f=

Figure 9. AWS API(3 ) V=X 5 ##{Fd 2 I~V > &5?27%%7?'9"5 IOV FNIZKESHIBNS . )Y —R G008 - BT Z0(C
1Eh12m5%, CloudFormation ¢ CDK TH 3 .

)V —=2&8ET DL, EQDA P RRRERB L2 , S3O/Nry M AEERLIZY , T—&N—RICHit T — 7L AEBMT
%, R EORNLY) Y —REBEY B RIEATET . NTEEIRELSATHERWES S . LI GavrFiE, 757 FnF
TOABHZDH , —ERFRITEhhiEL L .

KRRV ERTTHAVUPF L, EC2DA 2V RZRIZSaTERALIZY , BNy MITF—RERAHAEET 57 EDEELATS
T . ZhiE, EC2XS3ENn) /=2 (NI AFHREE LT, ¥OREBCHRITEANDINEZAE AR THHDTHD - BIEIZHERT
ZH S IENEREA BN TS, Y IRZB I HTED .

FDEANBBESD , AT F5ERTBTOATSLE RRIERTTH IO LIHIBEEN T TERINDIRETHD . 775
ROBRIE , 777 FOEEKR)) Y —RERRT D700 5 LEERTHRT Y7 e, 177 ETHENGEELITHY) 70
SLEERTHDRAT Y TOZRBEIZDTTEZDZEHNTED .

AWSTOOF) Y/ —R&AEHT D 1-dD{TAAAAHY , CloudFormation (https:/aws.amazon.com/cloudformation/) Tdh % .
CloudFormation & (% , CloudFormation MIEIZHES Tz T F R 7 7 A ILEFEST , AWSDA > 7 F Atk § 21404 TH S .
CloudFormation A>T , fz& AL, EQDA AR R EHEN HLDARY I T TEEENT HH, 1 > RAX AT EDL 9
WY FI—OTHY , EDE I RT 7w AEREFST 2h , ED) Y —AOBEHEBRRIGERT DA TES . —F
CloudFormation 7 7/ LA T& EANUS , ULz 2120 7T RN RTF LBV F—DTAWS LIZREIT2Z A TES .
F1- , CloudFormation 7 7 (LA 52 & T, 2K A—NI 77 FIREAMEHNBRICEIRT 22 L HARECA S . 2L
L ARRIIMIRN A RERDH BN R T T T A, TOTFLICL > TReRL , BT 52\ )% X A% , Infrastructure as Code
(TaC) & L.t .

CloudFormation %524 % (Z(F , ZAKZ JSON (JavaScript Object Notation) & L3N B 7 +—<v b &{FH . kOI— L,
JSONTiZid & #17- CloudFormation 7 7 - LOO—4%i G&¥Y) TH S .
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JSON
"Resources" : {

"WebServer": {

"Type" : "AWS::EC2::Instance",
"Properties": {
"ImageId" : { "Fn::FindInMap" : [ "AWSRegionArch2AMI", { "Ref" : "AWS::Region" },
{ "Fn::FindInMap" : [ "AWSInstanceType2Arch", { "Ref" : "InstanceType" }, "Arch" 1 } 1 },
"InstanceType" : { "Ref" : "InstanceType" },
"SecurityGroups" : [ {"Ref" : "WebServerSecurityGroup"} 1,
"KeyName" : { "Ref" : "KeyName" },

"UserData" : { "Fn::Base64" : { "Fn::Join" : ["", [
"#!/bin/bash -xe\n",
"yum update -y aws-cfn-bootstrap\n",

"/opt/aws/bin/cfn-init -v "

" --stack ", { "Ref" : "AWS::StackName" },
--resource WebServer ",
--configsets wordpress_install "
--region ", { "Ref" : "AWS::Region" }, "\n",

"/opt/aws/bin/cfn-signal -e $? ",

--stack ", { "Ref" : "AWS::StackName" },
--resource WebServer "
--region ", { "Ref" : "AWS::Region" }, "\n"
113}
Fo
Fo
1B

ZZTClE, "WebServer" & L\ ZBID DT HNI-EC2A > AR RAAEFEHBLTWS . A RAKTEMAERTH DA, ZNIZL -
THENDAR Yy - 0SH HDEC2HA U AR RAHBENIZERT D Z A AEEIC D .

3.5.2. AWS CDK

BIEN T4 L 1z CloudFormation (£ , R Thh b & H ) KRELCEAERTH ) |, 16D ENA—DIZTHERY A H > TUIWITA
W, F -, BEARIZTEFRNEECNTWW ZXIZRZOT, A5 IV IEETED & ) BB 5 X & W =B HEEAME
Z7Uy (B#(Z(F , CloudFormation (ZHFFUZMUT 2 & ) BEEIBERET D) . 12, ilBRDE L DER 4R IRLAEC , BE)
wTEBHNHLEL .

DL I AR L T DDA, AWS Cloud Development Kit (CDK) (https://aws.amazon.com/cdk)) T#»% . CDK|Z Python 73
En7NY5 3 EaE% > T CloudFormation % BEIKICERL T{ N3V —ILTHS . CDK (32019521 ) —2 3Ntz (Eh
) DEEERIET L UY=L T, B2 MRAES S5 TS (GitHub Y 743 b 1 (https:/github.com/aws/aws-cdk/releases) M 1) 1) — 2 & B
(EEDBIRDZAE— FDOEIH A BT1=5 ) . CDK (I TypeScript (JavaScript), Python, Java 73 S #8¥ DS THR— b I TL
5.

CDK#% 1§ Z & T, CloudFormation (ZH4 ¢ %27 57 K1)V =Rtk %s , L URLADH DT 0T 7 I LI EEAE>TITHIZ L
HTES . HD, BB ) Y —REICBIL TINT A —RDZ DR ZBEITREL T NBNT , st LTS b WE
bOL ) HIBES NS

BLTF(Z Python %1 > 7- CDK ) — F hO—4) GhkY 7R .
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. PYTHON
from aws_cdk import (

core,
aws_ec2 as ec2,

)
class MyFirstEc2(core.Stack):

def __init__(self, scope, name, **kwargs):
super().__init__(scope, name, **kwargs)

vpc = ec2.Vpc(
. # some parameters

)

sg = ec2.SecurityGroup(
. # some parameters

)

host = ec2.Instance(
self, "MyGreatEc2",
instance_type=ec2.InstanceType("t2.micro"),
machine_image=ec2.MachineImage.latest_amazon_linux(),
vpc=vpc,

ZNH3A— K, —OBNZ/RL 72 JSON %{# - 7= CloudFormation ¥ REKICR L Z & #52R L TWS . & THIEMI- -1
CloudFormation 7 7/ JLIZbb~<T , CDK ¥ Python %A{F - Z & TIREIZHC , A W)X T (RERTE DI ENTE DD DN DA
I .

AENEH(L , CDK %fF->T , A— FABEELHH AWS OIEELHRAEEFATH( Z L THD . ENETIE CDK A{F > Thh %
N ZF D EFRBLTWC . BR, BHION XA > TlE, CDKAFE>TEC2 1 R REERT D HEEFATNI ) .

Further reading

e AWS CDK Examples (https:/github.com/aws-samples/aws-cdk-examples): CDKA{f 1= 7' 02 = 7 b DBIAZELBN SN TS .
ZIIZHBBET T MIBADT TN = 3 OREEDD L LU .

4. Hands-on #1: FI&O THEC2A > AR > A A &N B

N XF o DFE—EITIE, COK AFE>TEC2NDA > AR ARG —/N=)AER L , SSHTHY—/N—(COJ 1T 5%, t W) EEA
179 . ZONZAUEEZNS , HIt=IZEN T ITOY —/x—% AWS EIZ3 6 ET , BEIZETEAESEDRZEATE DL H TR
5NDTHS !

4.1, B4

N XA DY —Z 32— K(Z GitHub ¢ handson/ec2-get-started
(https://github.com/tomomano/learn-aws-by-coding/tree/main/handson/ec2-get-started) (Z B\ TdH S .

ZDONZXF T, EARRIC AWS ORI
(https://aws.amazon.com/free/?all-free-tiersort-by=item.additionalFields.SortRank&all-free-tiersort-order=asc) ()% 5 NT=E
T35 ehnTES .

FTE, N\ XA ERITTH-ODORRAEZD . ZNODREREIL , BON XA THRIRE D DO THRIZI Ry
AT TV & -
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e AWS Account: /\> X7 > HFITT B IZIZBEAD AWS T H > FHASRETHD . AWST 177> b DEIFIZ DU TS Section 15.1
aSsBEHZ ¢ .

e Python ¥ Node.js: &/\> XA > A F4T9 % (2[4, Python (3.6 BL_E) , Node.js (12.0 BAE) A3 > X b —JLE T UL ITHIEA S
(A

e AWS CLLI: AWS CLID A > & b —JLIZDWT[E , Section15.3 A58 . Z ZZie@WEN TUWARIMEORELIFF T TH (I &

e AWS CDK: AWS CDK DA > X b —JLIZDWT(E , Section 15.4 %50 .

o Y—ROA—FDX I O—F: AN XA TERAT 27075 L0V —R3—F %, LTFna~v> F&EFE->T GitHub A5 X >
A—FrFd3.

$ git clone https://github.com/tomomano/learn-aws-by-coding.git

3 BHUNZ , https:/github.com/tomomano/learn-aws-by-coding dD_X—2 (217> T , AEDKX 7 O— KRZUoHAHLKX 70— RT3
ZeHTED .

Docker #{#d 3154

Python, Node.js, AWS CDK 73 &, N> XA > DT AT 5 LEFRITT 51-DICBBERTOT T LIZATZ ) HA >R b—ILIBHD
Dockerimage #flE L71- . 1z, N\ XA DY —RA—F &/ —2iFHTHS . Docker DFEWFHH>TWBH5EEE , 2
EEZE, FEADA R P —IVET IR, TN XA DT AT LERITTES .

{FEAAIEIZDULT(L Section 15.8 A5 BBH = ¥ .

4.2.SSH

SSH (secure shell) (3 Unix ZD!) E— b —/N—[ZBE(ZT I ERT B8NV —ILTHD . AN\ XA TlE, SSH a14F > TR
Y —/N—(ZT RT3 . SSHIZENTUWRWGENDT- , BELHRE Z 2 TITH D -

SSH (2L 2BEITNTHSUINTWEDT , BEERE 1> X —FR Y AN L TRLBICEZETDIENTED . TN XA

T, VE—bDOY—=—N—=ZT I ERTBHODSSHIZAT 2 A=A A VA P—ILE3NTWDBENHD . SSHY Z
1 7> & Linux/Mac |2 (F1ZEREH N TS . Windows DIGF&E(F WSLA A >R b—ILT B2 TSSHOZ14 7> b &FIBT 5

Z e aHERY B (Section 1.4 A 5M) .

SSH a7 > FOEARMLFEWAAEIXIZNT . <host name> (FT7 7 ERT BN —/X—DIP 7 KL 2% DNS [Z L BiRA  R—LAH
A% . <user name> (3¥&&id NI —HY—KTH5 .

BASH
$ ssh <user name>@<host name>

SSH (3SR T — FIZL BB 51T 28 TE DY, S)EREF 1) 7 1 577 1-6 , 22BEREESHR(Public Key
Cryptography)(Z & 2583E% 179 Z & hS&( HRBINTEH Y , EC2[EZDOAETLAT 7 R AFFLTULL . ABRESHROML
HAIZOWTIIBEEBRL TUILL . BN T UZBEWTKELZ & (F, EC2 AR R RHABE(Public key) /5L , 7 5
AF7> beRBACE1—RGFEEFDI > L1 —)H'ER(Private key) 5§92 , * L\ )R THS . EC2DA1 > AR R(Z
IR A TS E1—RDANT I ERTHIENTES . WIIEH &, WREHNRERT D EE=F LY —/N\—ZT7 7R TE
HZZEITHHNOT, MERIIMEFICRET 2 nLWL I EELTEETS .

SSHOV> FTlE, A1 D-OIERT2MER T 71)L% -i LI --identity_file DA T 3> TEET DI AT
2% . ERE RDEHIES .

BASH
$ ssh -i Ec2SecretKey.pem <user name>@<host name>
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AT 7= 3Dt
ZONZF TR BT 7 ) r— 3 > OiE % Figure 10 (2R .

o ~
| N
Private subnet

SSH

[ N .

Router

Client Internet
Gateway

~

Public subnet

Y

Security EC2 instance

-

Figure 10. /\> XA A1 TIHER T Z 77 r—> 3> D7 —F 72 F +

T 7Y =23 TldE9 , VPC (Virtual Private Cloud) 41§ > T 774 RX— b RER Y FT—2IRIEANH EFTWS . ¢
MVPC) public subnet MPI{AIIC , EC2 (Elatic Compute Cloud) DRASY —/N\—4FEY S . 52, EF1 T 1Dz,
Security Group (2L 2EC2( > X R A~ANDT 7 L AHRAREL TWD . 2D ) IZ L THERI N RS —/N—IZ , SSHA{E -
TT7o7RAL , BEBLEAIT) .

Figure 10 & %7 71) & —> 3% , CDKA{E > THERT S .

BETEH DN, SRIDON XA TERT 57055 L5 B THL S (handson/ec2-get-started/app.py.
(https://github.com/tomomano/learn-aws-by-coding/blob/main/handson/ec2-get-started/app.py)) -
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. PYTHON
class MyFirstEc2(core.Stack):

def __init__(self, scope: core.App, name: str, key_name: str, **kwargs) -> None:
super().__init__(scope, name, **kwargs)

o
vpc = ec2.Vpc(
self, "MyFirstEc2-Vpc",
max_azs=1,
cidr="10.10.0.0/23",
subnet_configuration=[
ec2.SubnetConfiguration(
name="public",
subnet_type=ec2.SubnetType.PUBLIC,

)
1,
nat_gateways=0,
)
2]
sg = ec2.SecurityGroup(
self, "MyFirstEc2Vpc-Sg",
vpc=vpc,
allow_all_outbound=True,
)

sg.add_ingress_rule(
peer=ec2.Peer.any_ipv4(),
connection=ec2.Port.tcp(22),

)
©

host = ec2.Instance(
self, "MyFirstEc2Instance",
instance_type=ec2.InstanceType("t2.micro"),
machine_image=ec2.MachineImage.latest_amazon_linux(),
vpc=vpc,
vpc_subnets=ec2.SubnetSelection(subnet_type=ec2.SubnetType.PUBLIC),
security_group=sg,
key_name=key_name

©Q 88, VPCEERT S .

© &z, security group (SG) #E&EL TWS . ZZ Tl , IEDIPVADT L ZA S0 , K— b 22 (SSHOESIZERS M 5)~
DHELAFFATLTWS . S S 3TEEI N D .

© Bi%IC, LR TE7- VPCE SG IS NI EC2 A L RR LV RAEERLTWD . 1> RZ R K1 71E t2.micro #IRIR
L , Amazon Linux (https://aws.amazon.com/amazon-linux-ami/) 0S¢ L CsREL TL\5 .

ENENIZOWT, HHIDLAEFLCBIHALE S .

4.3.1.VPC (Virtual Private Cloud)
VPC 713>

O
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VPC (3 AWS 275 A R— A REBER Y T — O RIBAERT 2V —ILTHD . BELAEL AT LEBET BI12(1T, BT —N
— A EFI G TCEEEITI BRELH DD, (DL BIGEIZEVDT FL R EAEETINEAH ) , )W ->1-BHTVPCIE A
THs .

BN ZFTIE, —=/N— (3D LAEREIL VDT, VPCOREZ L Arbiuns Ly . LAL , EC2H R &> R (Fdh
FVPCOFZEEE NG ITNIEA S, EWHIFEIAHDEDT , ZO/NXF T I ZILIVPCAERL TWS .

BENH BFEDT=HIZ , VPCOHA— FIZDOWTHHDPLEEL CRBAL &5 -

PYTHON

1 vpc = ec2.Vpc(

2 self, "MyFirstEc2-Vpc",

3 max_azs=1,

4 cidr="10.10.0.0/23",

5 subnet_configuration=[

6 ec2.SubnetConfiguration(
7 name="public",

8 subnet_type=ec2.SubnetType.PUBLIC,
9 )
10 1,
11 nat_gateways=0,
12 1)

e max_azs=1 :ZO/NT X—&(3 , BIZECHAA L 7= avaialibility zone (AZ) 4:8EL TW% . ZDO/N\ XA T
$ BT —RE R —DEERLEERUCT HHBEFAVLDT 1 IZLTWS .

Q e €idr="10.10.0.0/23" : Z)/¥5 X —&(% , VPCANDIPVANL > L A&FEE L TS . CIDREEAIZDWTIE
Wikipedia (https://enwikipedia.org/wiki/Classless_Inter-Domain_Routing)7y &' A Z08 . 10.10.0.0/23 (&
10.10.0.0 A 5 10.10.1.255 F TOS12ENEL L 1=7 FL REEATELTWS . 2F 1) , ZOVPCTIER
RTCS12ENIZ =2 IIPVAT FL ZAMEZ B Z L2/ 5 . SEEH—/N—(E—2% D TI2E(FASH/NZEZT
EDH', VPCET FL ZDBUS ENTZFERL THERZDT , ZHITHERL -

e subnet_configuration=.. : Z0WNT X —&(F , VPCIZE DL Y TRy atEdh, H#ROTWS . 7
v b OFEREIZ (S private subnet ¢ public subnet »_FE$EA FH S . private subnet (FEARKIZ A R —2
v b ESETE NI TRy MRIRTHD . A R—32y PEBASTUWARLDT, £F 1) T 1(3BHTH
{ , VPCAADY—/N— DHBIEEITAIELVEC2 1 > XX R(LZ ZICACE T % . Public subnet & (31>
K=y MIBASTY TRy b THD . AN XA TERT B —/3—(F , 4 SSSHTO Z' 1 > A4TU
t=L\»T , Public subnet NIZERCEY % . & )R RCRE AR Fa X T—2 52
(https://docs.aws.amazon.com/vpc/latest/userguide/VPC_Subnets.html#vpc-subnet-basics) % ZH8 .

* natgateways=0 : ZN[ID L SELRBLOTERT D BUXNH 2tE T AR XX T—2 5
(https://docs.aws.amazon.com/vpc/latest/userguide/vpc-nat-gatewayhtml) & 2:08) . A%, Zh&0(ZL THEHLE ,
NAT Gateway OFIFRIEHNREELTLEINT, EE !

4.3.2. Security Group

Security group (SG) (3 , EC2 A > R X RIMHET B DTEBRET7 74T —74—ILThHD . 1AL, FENIP T KL ZAH
SR FRE AR FEAELI-) (A NTU R - STy oDFR) |, BITEEDIPT KL AANDT 7R EEIE L) (P kN
DR b TTAVIDER)TBHIENTES .

I— FOZEIR AR THL .
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PYTHON
sg = ec2.SecurityGroup(

self, "MyFirstEc2Vpc-Sg",
vpc=vpc,
allow_all outbound=True,

)

sg.add_ingress_rule(
peer=ec2.Peer.any_ipv4(),
connection=ec2.Port.tcp(22),

O 00 N O U b W N -

BN XA TlE, SSHIZ L D9NBH S DI A FR T 518 , sg.add_ingress_rule(peer=ec2.Peer.any_ipv4(),
connection=ec2.Port.tcp(22)) (2L , TRTCDIPVA T KL ZAASDR— F22F~DT 7 A 5HHBLTWS . £71-, SSHT
EC2 AV RRVRIZATA L LIzDL , A R —Fy bALTATILREAZ I AO—FTEDL S ,

allow_all outbound=True /ST X —RAHREL TS .

O T TRER— AR 20pEBITHS

Q & 1) F 1 LA SIE , SSHOFELU I BT KFE - WG CIREEDOMEN S DFEGDOHEHTANEE L
L.

4.3.3. EC2 (Elastic Compute Cloud)
EC 713>

i

EC2 (3 AWS L(ZARAB—/N—%3H EF2H—EXTHD . B2 DREIREIZH DRAEY —/N\—DZ & &1 > XX > A (instance) &
SR AL, BREENA I 22— 3 ZB0WTUE , Y—N— 8 AV RAX R W) BEFIHEERKIZAWLSND Z &AW .

EC2 TIFARICIS L TH A A VR R AR A THREa TS . Table 2 (2, REMLA AR AR A TOBIAE(T B (&
RTOER) . ECCHDA VAR ARALTDTRTD!) A MMF A F1 X F—2 3 "Amazon EC2 Instance Types"
(https://aws.amazon.com/ec2/instance-types) TR Z ¥ AT % .

Table 2. EC2 instance types

Instance vCPU Memory (GiB) Network bandwidth  Price per hour ($)
(Gbps)

t2.micro 1 1 - 0.0116

t2.small 1 2 - 0.023

t2.medium 2 4 - 0.0464

c5.24xlarge 96 192 25 4.08

c5n.18xlarge 72 192 100 3.888

xle.16xlarge 64 1952 10 13.344
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Table 2 bhh 2L 12, CPUFIOTHHI6TTE T, XEY—(F1GB A% 2TBIAEE T, v b7 — 27 FBEHRATI00Gbps
FC,BACBEIRTZZ6ATES . £1-, BEHI-)OREL, CPU - X —OEERIZIZTHAIT 2 TEMT S . EC2 (34—
IN—DRBNEHE A BN TRUEL TH Y |, FIBREIERREICHHIT 2B TREINS . fIZ(F, t2.medium D1 XXX %10
MFRAAREN L 7354 , 0.0464 * 10 = 0.464 N ILORIEHRKET S .

AWS (Z (3 SRR AR
(https://aws.amazon.com/free/?all-free-tier.sort-by=item.additionalFields.SortRank&all-free-tier.sort-order=asc) & L\9) £ DAY

Ht), t2.micro THIZHIZT508R F T3 THRBAT2Z A TE S .
(} Table 2 DIif&(E us-east-1 DHDTHD . )= 212 & >T S MIKIEHRLD .

2T t2.micro ¢ $0.0116 /hour & L9 €%A(3 , On-demand 1 > X X R ¥ W) XA THIBIRL -155DOMET
&5 . EC2 TIEIZAZ , Spotinstance (https://docs.aws.amazon.com/AWSEC2/latest/UserGuide/using-spot-instances.html)
ELIENDAM AR AHBFEAELT S . Spotinstance (F , AWSHDTF— Rt X—DERHAYEZ 1-HE , 11— —

Q N7 0T 7 LHRITFTH > THAWSDFMTIZ L V3&HIS vy b XY a5, E W) RMEX AL TWHDTE
A, EDHKIBIZROKRIERRE I > TUWD . AWS T—BHICAE U - RFIN T & CPUA I —H —(CEIRTE LY
T, EWIIRETHD . BB 7Y — N\ EOAETIR | 5#HlEd 2HM T, Spot Instance 4 &M
THEBLZIREINTWS .

EC2A VARV AAEEHRL TWDI—FDOZUIBNERTHL D .

PYTHON
host = ec2.Instance(

self, "MyFirstEc2Instance",
instance_type=ec2.InstanceType("t2.micro"),
machine_image=ec2.MachineImage.latest_amazon_linux(),

vpc=vpc,
vpc_subnets=ec2.SubnetSelection(subnet_type=ec2.SubnetType.PUBLIC),
security_group=sg,

key_name=key_name

ZZTlE, t2.micro WA RRUARA THEIRL TS . &5(2, machine_image ¢ LT , Amazon Linux
(https://aws.amazon.com/amazon-linux-ami/) % &R L CTL\% (Machine image (& 0OS & {\7-#f&Tdh 2 . Machine image (DWW T (L,
Section 6 TL WL (i 3) . 512, ETE&HELI-VPCSCH DA R Z RIS LTWS .

AEAY, SEWERT 27005 LOBELER TH-1- . SZVIREOT O T LTEH 2H, /RAEY —/N—51ERT 2DICHEL
2Ty ThBhH ) Wt T2 A A ?

447005 LERITTS

ST, NZFDIA— RO TEEZAT, 7AT T LEFTRICEITL THL D - 42)IBRLIC/A DAY, Section 4.1 THXEE
A TETWBIENTHRTHS .

440 Python DIRTFZ A 77 ) DA R F—Ib

903, Python DKEFEZ A 77 ) AR —ILF % . LT Tl , Python D74 75 1) &89 %V —)Le LT, venv
(https://docs.python.org/3/library/venv.html) 2 {EHT S .

%93, handson/ec2-get-started MF L2 b JIZHEEIL LS .

BASH
$ cd handson/ec2-get-started
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FAL o M) EBELIZS , venv THLUWMBASIRIEAERRL , 1 > X b—ILAERITT S .

BASH
$ python3 -m venv .env

$ source .env/bin/activate
$ pip install -r requirements.txt

Z T Python MIRIFMHEER(ITT 12 .

0 venv DFYEA7ERBA(T Section 15.7 (28R L ThH D .

A BRIRICL > TUE pip Tld% < pip3 HBWMTE python3 -m pip [ZEEZH]Z Z2BEHLH D .

442 AWWSH>—o Ly b F—%t Yy 95

AWS CLI 5 & UF AWS CDK A% (2(3 , AWS DL =Ly b F—ASERENTLBRENDHS . v —IL v b F—DFTIZOLTE
Section 152 #BMNZ ¥ . =/ L v FF—HFKTLI=S , Section 153 #ZBL , A7 F I 1 > OREAHIT)

FlaA Z 2128 BT B, —OEDAAIZ AWS_ACCESS_KEY_ID 74 ¥ MIBEZEMANRTET AW A THS . HI—DODAIEL,
~/.aws/credentials [ZFReHBERAREL TE{ARTHD . >—2 Ly b F—D:RE(T AWS CLI/CDK A{FAT % ) Z THBHX
FYTNZBBNDT, Losh) L THECLHIC.

4.4.3. SSHEg A 4 1}

EC2A VARV RIZIFSSH&E>TAIA 9% . EC2A AR REERT HDIZFHATL T, SED/N> XA > THFRICE ) SSH
DARSRE - MEBRDORT 5 ERHT DBENDH S .

WD AWSCLI O<%> (2L V) , HirakeGoma & W\ ZHIND DWW -$EA4ERT S .

] BASH
$ export KEY_NAME="HirakeGoma"

$ aws ec2 create-key-pair --key-name ${KEY_NAME} --query 'KeyMaterial' --output text > ${KEY_NAME}.pem

ZOAVU RERITTDE IREDT 4 L2 1) |2 HirakeGoma.pem ¥ W3 7 7 A ILAMERRE D . ZNhHS, —/NN—(ZT7 7€ RT
DO THD . SSH TZDRAEFE) 16D, ~/.ssh/ DF 1L 7 MJIZHRAEBENTS . 512, EEAEZERZ SN
E=FIZHABINWE D , 7 7AMILDT o L AMERA 400 (Z:RET S .

. BASH
$ mv HirakeGoma.pem ~/.ssh/

$ chmod 400 ~/.ssh/HirakeGoma.pem

444, F70H 5FIT

NEFTHDRTYTT, EQA VAR AET7TOA1T 5-00EEHESF- | BR , ROIAY L NIZLY T 75— 3% AWS
(27704049 . -c key_name="HirakeGoma" ¥ \\3 74 7/ 3T, SLIFEEML 1= HirakeGoma & \\9) ZRTDIEAEESH L H T8
TELTWS .

BASH
$ cdk deploy -c key_name="HirakeGoma"

DAV FEFRITIHE , VPC, EC27 EAAWS HIZRBIE NS . ¢ LT, 37> FOHADFRE(C Figure 11 O & ) o hh'g
5NB(3TTHD . HADFT InstancePublicIp (ZHE{ BEFHY, BEIL =M > RXRONT Y v IPF LR THS . IP 7
RLREF7OAZEIZT7 R LRT FLAAEN) ¥ Toh? .
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Stack ARN:
arn:aws:cloudformation:ap-northeast-1:606887060834:stack/MyFirstEc2/46ed0490-aa2d-

Figure 11. CDK77'0 1 E{TENDH F1

445 SSHTOZ A >
B, SSH THEHLTHLD -

BASH
$ ssh -i ~/.ssh/HirakeGoma.pem ec2-user@<IP address>

AT AT, RECERLRERATEEL TV . EC2 A 2 RRVRITET T 4L b T ec2-user &\ BHIDL—H—ht
ESNTWDDT, tNAaERTS . REIC, <IP address> OFHIBFHMER L 12EC21 > XX ZADIPT FL A TEE]RZ S
(12.345.678.9 73 &)

OJ14 BT & , Figure 1204 ) LBEANKRRIND . JE—FOY—/N"—(COTALTWADT, 7O T A [ec2-
user@ip-10-10-1-217 ~1$ DL HITH->TVWB I e HRERL L .

(.env) tomoyuki@eiffel:01-ec2$ ssh -i ~/.ssh/HirakeGoma.pem ec2-user@54.238.112.5
Last login: Tue Jun 9 09:18:09 2020 from 157.82.122.171

:T ¢ / Amazon Linux AMI
S I W

https://aws.amazon.com/amazon-linux-ami/2018.03-release-notes/
5 package(s) needed for security, out of 7 available

Run "sudo yum update" to apply all updates.
[ec2-user@ip-10-10-1-217 ~]$

Figure 12. SSH TEC2 4> X >X(ZO051 >
BHTEH | ZhT, HTl-{ AWS_LIZEC2{AEY —/N—%REIL , YE—FIBTIEATER LS ICH 1]

446 HENLI-ECQ2 A VAR ATHA THD
BN HLWA LD ZRR U REREIL-DT, DPLBATHLS .

A4 LECAVRRART, DAV FEFRITLTHAL S . CPUMMBHRARIST 22 &N TESD .

BASH
$ cat /proc/cpuinfo

processor : 0

vendor_id . Genuinelntel

cpu family : 6

model : 63

model name : Intel(R) Xeon(R) CPU E5-2676 v3 @ 2.40GHz
stepping t 2

microcode : 0x43

cpu MHz : 2400.096

cache size : 30720 KB

RIZ, FITFDT O R X DOEEERTHLS .
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BASH
$ top -n 1

top - 09:29:19 up 43 min, 1 user, load average: 0.00, 0.00, 0.00
Tasks: 76 total, 1 running, 51 sleeping, 0 stopped, 0 zombie
Cpu(s): 0.3%us, 0.3%sy, 0.1%ni, 98.9%id, 0.2%wa, 0.0%hi, 0.0%si, 0.2%st

Mem: 1009140k total, 270760k used, 738380k free, 14340k buffers
Swap: 0k total, 0Ok used, 0k free, 185856k cached
PID USER PR NI VIRT RES SHR S %CPU %MEM TIME+ COMMAND
1 root 20 0 19696 2596 2268 S 0.0 0.3 0:01.21 init
2 root 20 0 0 0 0S 0.0 0.0 0:00.00 kthreadd
3 root 20 0 0 0 0I 0.0 0.0 0:00.00 kworker/0:0

t2.micro 4 > AKX R DT, 1009140k =1GB DX E) —H% B Z ¥ HihH 5 .

AEREENL 121 > X X > Z(Z(E Python 2 (I > Rk —JLiE#H 1A%, Python 3 (FA->TUL gLy . Python 3.6 D1 >R b —ILAE{T>T
HE) . AR NIVIBEBETHS .

BASH
$ sudo yum update -y
$ sudo yum install -y python36
4> Z p=)JLL 1= Python #2EIL THL ) .
BASH

$ python3

Python 3.6.10 (default, Feb 10 2020, 19:55:14)

[GCC 4.8.5 20150623 (Red Hat 4.8.5-28)] on linux

Type "help", "copyright", "credits" or "license" for more information.
>>>

Python 1 > & —7'1) RASREILI- ! Ctrl + D HBHULMF exit() EANTBZZE T, A1>2—TYREALDZ LA TES .

ST, Y=N=TOEBWEZABLEZAHIZLTEI ) ERAHNIEFEVALVALALTHD LRV - XDIAY FTAITY
IR

. BASH
$ exit

447 .AWS O —)Lh S RER

INETE, IRTAVC R0 EC2 (ZRIET BIEAITT > TE Tz . EC2A VAR ADIRREARER L 121 , F—/N—H S+
VNI BEEOEEL  AWS O Y —ILALERITTHIEHTED . B Zha48N0L LD .

£9, 775UV ARWTAWS Oy —)LZOS(F 5. O 1 L1z%, Services A EC2 #MECGEINT S . &kIZ,
ZEDH A F/3— Instances ¥ R—Ih1-85. 958 , Figure 13 & S R EEHABESNZETTHE . ZOEE T, BHDTH
T NDBEHETIZHDAN AR AEHERTED . [AEIZ , VPC - SGIZOWTH ALY —ILHLRERTE S .

Services ~ Resource Groups ~ . 8§ i - s Tokye v  Support v
aunch Instance  + QLT EURET (] g
Tell us what you think A 0 # 9
EC2 Dashboard Q Filter by tags and attributes or search by keyword (2] 1to1of1
Events
4 [ ] Name ~ | Instance ID - Instance Type =~ Availability Zone -~ Instance State ~ Siatus Checks ~ Alarm Status Public DNS
Tags .
[ ] MyFirstEc2/. i-04f794b5eb55854ce t2.micro ap-northeast-1a @ running & 2/2checks .. None & ec2-54-238-
Limits

Figure 13. EC2 3>/ — L E|[H]
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A A2V —IALET, ELW) —2 3> (SEINIHE(T ap-northeast-1, Tokyo) ASRIREI W TL5h , FEET S !

BIE T CloudFormation (Z DWW Tl 7=AY, SEIF 704 L1-7 74— 3% , CloudFormation MR R v 7 ¢ L TEEHINTL
% . A&7 (stack) & (3, AWS )V —RDEEDZ ¥ %159 . SEIDGE(L , VPCEC2ISGI AR R v 7 DFIZEFNTWS .
3>/ —JLC CloudFormation MR—(2{T> Tk & 9 (Figure 14) .

a.WSI Services v  Resource Groups ~

CloudFormation Stacks
Stacks (2) Create stack ¥
Q Active v | @D View nested
1 @
Stack name Status Created time Description
MyFirstEc2 @ UPDATE_COMPLETE 2020-06-09 17:43:23 UTC+0500

Figure 14. CloudFormation 3>/ — /L Ej&]
"MyFirstEc2" ¥ W) BZRINDA R Y I H# D EHMERTED . 7)o a L THEERTHDE ,ECLVPCHRED!) ) —ZAHZDR
Ry ZIZHFWTWSR Z Ehhh D .

448 2%y HHI&
ZNIZT, B—EON XA L THRBTREBMITRTCRT Lz . REIC, FhR (A5 22 v 75BKBLLY - 22y 7D
RIZIE , Z20OAELHD .

—>BEOAEL , BIEi Cloudformation 3>/ —)LEE T , "Delete" ;R& > 5304 = ¥ Th 5 (Figure 15) . §5¥ , RX v I D
$RREAHY "DELETE_IN_PROGRESS" (ZE#h () , BIEA'TE T 9 % & CloudFormation MR X v 7 D—EBASIBEZ S .

CloudFormation Stacks MyFirstEc2
A Stacks (2) MYFIFStECZ ‘ Delete | DUpdate | | Stack actions ¥ | | Create stack ¥
Q Stack info Events Resources Outputs Parameters Template Change sets
Vi ted
Active ¥ 0 e neste
1
Resources (12)
MyFirstEc2 o
2020-06-09 17:43:23 UTC+0900 Q
@ UPDATE_COMPLETE

®
Figure 15. CloudFormation 3>/ —JLEE 5 , X X v 2 &HlF

TOBOFIKE, AV R TA A BITIFRETHD . KlFE , TTAA T HAT U R TAUIRAD - () Lizh , RDAY
Y FERITTS .

$ cdk destroy BASH
AV RERTTDE , ARy 7OBIG AL D . BIFRL1-B(Z , VPCEC2 Y, TRTIHELACIHAEZ > TWBZ 5B

THeH L 5 . CloudFormation #FLN5 Z & TRIET Z2TNTHAWS )Y —2X A —E(ZBIE - BlRdT 2 A TESHNDT, KEE
FMTHD .

O sooommusETETEIZr | BhurorIBE | B AV AR AORENRE LT H LITES |
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F1-, AN AL DOIZER L 1- SSH BT HAELOT, YIBLTHC . 9, EC2HICEERL ThDAMmsNEdTs . =
Nb, ALY —LELUATY F I DIOORETRITTES .

AV —ILHBFRITY BI2(E, EC2 MEMEIZITE , DY A F/3X—0) Key Pairs %##EiRT 3 . BO—EHNKRRINZDT,
HirakeGoma & 28 (ZF v o7& AN, BEALC Actions A% , Delete %179 % (Figure 16) .

L\,‘VSH Services v Resource Groups ~ i 3 L | 1 L Tokyo
A Key pairs (1/1)
EC2 Dashboard Q 1 &
Events
Tags 4 Name v Fingerprint v 1D v
HirakeGoma | _ ‘
Limits

¥ INSTANCES
Instances

Figure 16. EC2 TSSH$#~ 7 % Bl

AV RIAUALFEITTRICE, konavy RafE) .

BASH
$ aws ec2 delete-key-pair --key-name "HirakeGoma"

REIZ, O—AILDOIA L E1—2Hr 585 HRT 5 .

BASH
$ rm -f ~/.ssh/HirakeGoma.pem

INT, 777 FORMHITHT~TETE.

t’ e EEICEC2 A AR RAEREL-Y T 2I5E1T, Wb UL SSH B A YR 2 NE(F/ UL .

45 /\¥R
ZZETH, AEBOE—BONBTHD . BYECSADRBTH12H, DWTINE=THAIHN?

Section2 TlE , 777 FOEZERE FREDAEITo1-dh e , BB I7 T T RA&FEI DA, & W) maFEamL 1z . &\ T Section 3 T

(3, 777 F&ERBENL TSy b7 4—Lx L TAWS #801) E(T, AWS 5T 2 (124H71- V) KR NEZ 40785 & FREDOS A A 1T
S7- . X552, Section4 /N> XA TlL AWS CLI ¥ AWSCDK A>T , BBND TS5 A4 R— Mt —/N—% AWS _F(Z3irt F(F3
EE AT .

INHEBLCT, WHICEEIC -2 80Tna~v > F T REY—/N—%3b Eiftz0) BIRLI-WT BN TE DD, KB TE
tzt2%9 . EH(F, Section2 T/ FOROLEBELAMEIX A F I v IICFE) YV —R ALK - H/NTE B THD , £ BN
2. ZOBEDEHMA , N\ XA ERBLTL VAR 121EH )N ? ZZTREAEERA VLSBT 24205 T, Bano 7
R=THRR NG BREG—/N—BERL 1=V , KEDATHEELI-EC2 A AR REREL TRFEHEATITT 24, LWAHL
AT TNr—2 ahAFRIRTES .

KRENGIE, SEFATZI T FOBKIEEIC, S OVRKICAIL-FEAMRC Z LA EBRLTHL ) - HELAIC!
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—_ S — ~ A A2 | AA \VAKS

5727 N TITH)RIFETE - FEd

TEMAREZELFIRARTEE  FTEHRICL D 2L =2 3y I TR B - T2 7 ) S OMRDOEELHETH
5. INSORBERAEATITTDIZE, 277 N ERETHD . AEBEASIEEFDZEITIE, EDLEHIZLTo T FETRIE
EAFRITT 200 E , N\ AF L EEHITEBELTHS D . BIEFSTEOAKNAEM Y LT, SRIF#HEE(REFE) A ) k(T
% .

78 , AE T4 PyTorch (https://pytorch.org) T 41 75 V) &{F > TREFENDTILT) XLEFEKT DA, WEFE H &L U PyTorch i1
MBIARETHD . BETIEILRE - )R> TREFEE 757 FTERITTINIEREEVNTWDSDT, 7927075 LOFMIZ
[FAZBALIRWL . BK, BATREFEAFEIBESHK-E ZI12, FHL(FATHLUL L.

SI R EMIFE %2 57 K TIT) O ?

20104RHA (A 51258 IR AL T —LDEMNMNT T , FHWHRZ (T TR L - ECRZADOXTRTHEBFZ CSVREIATEShTL
5.0 BBFE (FA—T75—2oN e LIENBZRBOL A VY—H b B 1—F)L3y )= aBW=7ILTY) AT,
EGRE BASBEWE O TEARNIZSVVHREAFIRL , EHas bz L TWW5 .

REBFEEOEHIT , AL WS TEEDINTA—=RDZITHD . BHIFELLBITE, BRI 12 —0O 54 NEH/NT A —RDEH
BRLTWL . AT, BFOSEETILTH D GPT-3 (https://arxiv.org/abs/2005.14165) (2 (317508 @ £ )/ X5 X — 2 A B F N TWL
5. ZOEVRBERIGNTGA—REFTHZE T, REFEISVWERIRNEINUHMEEEAFIRL TLWANDTH S .

GPT-3 (2R3, #IEoD SOTA (State-of-the-art) DMEEAERT 22 —F )2y P T—2 Tld , BANSENA —X—D/XT7 XA —&
ERBETAHIEIEEIIN > TETWDS . $DEHIRERNZ1—F I3y b &I GEL) 22D, YRDZ & h S AL
HEIAR M HDD D . ERE LT, VEOOFBERTEA—BU LR DD ZIHELE L (L . REFENRROREIIER
L HIR - ESRRABADBENSE , WANZRIL—T Y b & Za—FILRy N T—0DORBUWAITABHHREL ST D . ¥
D& ) B ERRT DDIZE THBWLFEA, 777 K THS ! Sectiond THOREiERIZLHNIZ, 77T FaERT ST
EOHLHTIZES £ TORDA AR AEERICEEIL , WINGTBEARITT A TES . 3612, RE¥XEAMEXEZE
KT, REFEDRREICERSRGTSINIGEF v 7 (GPU I ) A% D . 077 F&FIRT 2L, 0L ) WEREF v 7H BRI
IZFRT 22 TED . BFE, KR L GPT3FEEE |, I I TUL LAY, Microsoft 4tn o 57 K &{F > TiThhi-&
WEINTWS .

52.GPUIZ & B REFEDSENY
REFEDAETRINITZEDTEAHUWLEHRTE LT, GPU (Graphics Processing Unit) (Z>W T/ UEBAT S .

GPU (% , tDRDEHY) , TTREALEa1a—RT T T 1y I REHRNT 510D FMAHEF v 7 THh% . CPU (Central Processing
Unit) (ZXL , 77 1 v 7 RDOIRBEIHFH L 1238GHeEahTWS - FiEfl e ZATE, XBox R PS54 XDy — L/ —)Lig e
TN TWBL , NA IR/ — - FRO by TRGTERICEEBINTWD A HD . IoE21—RITT T4V IR
TlE, RO ) =27 L TRICHAEHEABOERA E T4 L — b (30 fps) A ETURT 2 MEHAH S . ¢Di=6 , GPUFOT Hi-
) OIRBERENZHEBI NS Wb Iz, Fv THzVEEHISBTOI T AEEL THY) (Figure 17) , 2 1) —> DEFR A WFIH)IZAL
W30 T, VTILEALTOWEAFIRLTWS .
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NVLink = Two x8 Links

Figure 17. GPUD 7 —+ 72 F + . GPUIZ(FEED LM T DML /=it EI FHHEEI W T D . (EREH:
https://devblogs.nvidia.com/nvidia-turing-architecture-in-depth/)

ZNEHT, A E1—RT T 710 ZADBMTE FNT- GPU 12H°, 2010FH[ED S |, ¢ DEWESFTHEEN 505 7 1 v o XS
DFTE BFRTER ) (AW S & W) i (General-purpose computing on GPU; GPGPU) A4 F fvf- . GPUD I 7, ¢ D&t
o ITDETER Y BN DRRBIKIEEHNRETH ) | 6D & ) WIRFEICX L TUIBERED I T LA b 127U CPU (ZHE~TIE
BRIZEVETEREAFIRT 52 & ATE D . IRFETIE GPGPU (INFEINERRE L I aL—2 3>, ¥ L THBFEEL S nh
FTEHNTWS .

FA—T 73— O TRBZICRIZIEED , Z1—0 DHRNERDENH= 1 —0O (2154 5 BHIAH (Convolution) [HE TH
% (Figure 18) . BAIAAEE(L , F XIZGPUHMEEX THEE TH) , CPU Tld7x < GPU #AUL\% Z ¥ TEEARBHIZ GRKT
WEREE) MESHDZZENTES .

Figure18. Za—Z/L v P 7—2IZH 1} B EALAAIEE .
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ZN& 12 GPU (IBEE DG E TRABHEWEDTH DD, hahEffi Thd . - ZI1F, BEFRHE - BEE ICEAGTan
7= NVIDIA %t Tesla V100 & L5 F v 71d , —A THEAADMEARRES N TWS . BBFEEABHDIDIZ , WER ) BARDE
BIIHEHREWN . 12H%, 257 FAEZIL, ¥R P OTGPU AfFRT 22 &ATES .

BFEEITHIDIC, VIO AT L HBEEWIDITTE W . LA, BIRELETLIELIFITHhNSDIE ,
o 1—RT—LIZEPND ST 12 ZFM GPU A B - T & T (NVIDIA GeForce 1) — X730 &) , B D &
E(IEENERAWD , bW TT7O—FThHd . 7771497 ZABADWHhD 3" "2 1—7 GPU"S , THEDFE

0 HREWENT T, I0AHTENME THAT 5 A TES . VI00 X tb~% e , 322 2—7 GPU (O TN
WD o12) X' —HVNE D 512 ) R ETEDIRAHDH, NS EBROLTIETERENIZE CIZHRA®H 5
BT TER L, BREOBE T TAMEETH DIHENTILAETHD . 7OTTLATEHH T, EvITF—
RO, EFINAESHIZKELL LIZWEEREIZ, 277 FIZBWEA .

227 K TGPU A{#F9 (2%, GPUAMEFRH I NI-EC2A > AR AR A7 (P3, P2, G3, G4 73&) #EIRL 7L (Fh(E7e 57Uy . Table
312, KRN GPUBEND A VR RV RARA THEFEIT D BERSTOER) .

Table 3. GPU% &, /-EC2 1 > X X >R X1 7

Instance GPUs GPU model GPU Mem vCPU Mem (GiB) Price per hour
(GiB) (%)

p3.2xlarge 1 NVIDIA V100 16 8 61 3.06

p3n.16xlarge 8 NVIDIA V100 128 64 488 24.48

p2.xlarge 1 NVIDIA K80 12 4 61 0.9

g4dn.xlarge 1 NVIDIA T4 16 4 16 0.526

Table 3 bhh b e Bl , CPUDHDA AR R EAD D LBWMIREIZ/ > TS . F1-, Lo GPU (V100 (Zx¢
LT K80) (T & V) RAMAMAE CIREEI N T WD . 114> RE R BHT-1) ) GPU DEBIIL1EHN SHERTSE F TEINT 5 2 & ASRE
ThHD .

GPU A ##H L 1-—BEL WA R Z R KA 74, ghdn.xlarge THh') , ZHIZIZERMA DA T RILF—i&:t) NVIDIA T4 piE# &
NTWb . BONZAF L TE, ZOA AR REFERLT ,, TA—77—Z0 Dt EEITT>THD .

0 Table 3 Offif% (% us-east-1 DENTH S . 1) —2 3 2L > CEMIREREA RS .

V100 A —&#EE L 1= p3.2xlarge OFIBEREZ—FHH 1) $3.06 THD . VI00 pAMEFTHATTESNTWSZ

0 EHEEZDE #3000 (= 1248 , BE CHHEAIT-GEIC, 777 N &ES L) $VI00ABH TE-1-
FHANBEBIZND , EWAHFTEIZH D GREIZIE , BRTT V100 2 FEd 535804, V100 12(3 T4 <, CPUXRy
P7—o KR EXERROMELDT, BAALY X 5IZTIR MHHD D) .
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GPT-3 TNt E ) V —ADFMIEHI THRL SN TWELdfZAY, Lambdaitp7 02
(https:/lambdalabs.com/blog/demystifying-gpt-3) CRIKR LB R HYTHN T 5 (Lambda 4t (IHRFE 45 L 12
77 R —ERERELTND) .

Q RREIZED L, 1T50BD/NT X —R &FI#RT 51214 , —&0 GPU (NVIDIA V100) 5 B\ , 3426 ARk
46075 FILDo 77 FRIBRABEY 8%, EDZ & THD . GPT-3DF—Lld , ¥ GPU (ZAUR A NHEd 5 Z
& CIRERRNLEHN ) BIZHIRAETT I =D THAIH, ZOLNILDEFIVIZIE>TL B0 77 FREHDIR
REBDHILWEERTERLWZ X (IHEHNTHS .

Further reading

RBFE AL CBBLI-WAIZIZATOSEZEEAHEB L -V . FKEFEOERN S 0EG I TBR TH DA, ZONH L
HEASLDOT , BIZEFOBEREIR) ANDZ & 55NnTI(C .

e Deep Learning (Ian Goodfellow, Yoshua Bengio and Aaron Courville) (https://www.deeplearningbook.org/) H kR & 11T H 5 $AE
HEEOH , REBFEDOERNLAEAFUT-WRSEETITOOANE . 77 TENTHRL I A TES . BAERSH
RENTWS . FRIZOWLWTIFE A ST SN TUWELDT , HREE(FOA .

e L OA LS Deep Learning (Zk FEER) (https://www.oreilly.co.jp/books/9784873117584)) Gat=MH L7 %) —X . i =
EHNT R CHBBENTWT , REEEDAPIZEDRTER .

SEHDTIVIT) ZLFEFThH , FEABL TFATHLRZAILOER . 77 TERTHREZ EATED , 1000—J#i 2
DBKIE . ZhEFTHET DI eATand , REFEOEETHS Z (3059 .

6.Hands-on #2: AWS TCF 4 — 75— 75 EHk
6.1. ZEffg

N XA EIEITIE , GPU AL EC2H > AR A AREIL , REFEETILOFEE #HsFTT 288417 -

N XA ) —R O— K (ZF GitHub ¢) handson/mnist (https:/github.com/tomomano/learn-aws-by-coding/tree/main/handson/mnist) (Z &\
ThHs .

EN XA DFRITIZIE , BB X7 TRRBA L -2 (Section 4.1) A -S> TWBZ ¥ AFHRE T 5 . (NN VB BEHLA
(Y

VIHPRRED AWS 7 /179> fTld, GPUBED GRA TDA > AR ZADRENERA0IZI > TWBZ EAH 5D .
INEHRT DIZ(E, AWS 2> —Lh b EC2DBIHZFE , ZDXZ1—H'n Limits %#ERT D . €DFD
g Running On-Demand All G instances * WHYMFA G A AR ZADERENERAFRLTULS .

HL, INH 0T >TWIREIL . AWSDBEEIFFRET + —Lh b EREMD ) 2 TR N5 %EZBEHNHD . 7
Lz AR+ x> F— 5> "Amazon EC2 service quotas”
(https://docs.aws.amazon.com/AWSEC2/latest/UserGuide/ec2-resource-limits.html) AR Y .

9 DN XA L, ghdn.xlarge X1 JDEC2 A AR AAEFH) DT, B (ap-northeast-1) 1) —> 3>
Tl 0.71 $/hour MOAR P ARET S .
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AWS Educate Starter Account A{FH L T\ 25E~: SIS S (25 UL T (L, Starter Account (% GPU & F 1 >

ﬁ AR RABGREITELWE W) FIRAERITHSNTUWS . LizAY> T, Starter Account dL——[FZ /> X7
CERITTRHIFTELL . BEOH B50E L, FIROLW—RT HY L N EENES TS T 2RENH D Z
CIZTEE .

6.2. 7 7)) r— 3 D5
ZON XA THERT BT 7Y r— 3 > OWE 5 Figure 19 (2R .

( Private subnet x

SSH
wi port forwarding

) ~ AN
Client Jupyter Router
HOAtebo.ok 4 Public subnet A
’ 1 I‘Ifl L DLAN"
Jupyter e ; .
' 4GadnE
. -I AL I-

Security EC?2 instance

\ Y Group (g4dn_xlargy /

Figure 19. \> XA A2 TR G 27 7)) r—> 3> D7 —F 72 F +

Rn% K DFAH, B—EN XF > TEBRLET 77— a e HBLTWBZ X IZRD 2SS . PLOEET, BEIZT 1

— TS U ESEBRELMRT H A TEBDTHD | EREERIRD3ATHS

o GPUAH#HE L 1= g4dn.xlarge 1 > AR AR A T 5 EH

o TA—TI—ZUIEN T AT T LA LA LHA R F—I)LE Ntz DLAMI (1) % {EH

® SSHIZAR— N7 A T—F A IDA TS 3 DI TH—/N—ZHKE L, ¥ —/N—TieE) L TL 3 Jupyter Notebook (f43R) %1 - T
TR LEEN)FRITLIZNT S

N XA TERTZ700 7 L03— N 5#HTHL 5 handson/mnist/app.py,

(https://github.com/tomomano/learn-aws-by-coding/tree/main/handson/mnist/app.py)) . I— RN (IF—EIE X (FL A HEBTHD . EERDH
MR AT .
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PYTHON
class Ec2ForDl(core.Stack):

def __init__(self, scope: core.App, name: str, key_name: str, **kwargs) -> None:
super().__init__(scope, name, **kwargs)

vpc = ec2.Vpc(
self, "Ec2ForDl-Vpc",
max_azs=1,
cidr="10.10.0.0/23",
subnet_configuration=[
ec2.SubnetConfiguration(
name="public",
subnet_type=ec2.SubnetType.PUBLIC,
)
1,
nat_gateways=0,

)

sg = ec2.SecurityGroup(
self, "Ec2ForDl-Sg",
vpc=vpc,
allow_all_outbound=True,

)

sg.add_ingress_rule(
peer=ec2.Peer.any_ipv4(),
connection=ec2.Port.tcp(22),

)

host = ec2.Instance(
self, "Ec2ForDl-Instance",
instance_type=ec2.InstanceType("g4dn.xlarge"), @
machine_image=ec2.MachineImage.generic_linux({
"us-east-1": "ami-060f07284bb6fofaf",
"ap-northeast-1": "ami-09c0c16fc46a29ed9"

ISP 2]

vpc=vpc,
vpc_subnets=ec2.SubnetSelection(subnet_type=ec2.SubnetType.PUBLIC),
security_group=sg,

key_name=key_name

O --C., gadn.xlarge 1> RZLRZATHBRLTWD E—ETIE , CPUMDHKD t2.micro 1=-72) . gadn.xlarge
DA AR ARAT|E, Section 5 TY TITfimif-iE) , NVIDIA T4 ¥ IFFEh 2 FRMARET L GPU #HE L 11 > R &
VR THD . CPU (F4core, X1 XE)—(F16GBAE) Y THHNTULD .

e Z ZTlE , Deep Learning DB 2 DY 7 b7 AT A b —IL& f-AMI (Deep Learning Amazon Machine Image;
DLAMI (https://docs.aws.amazon.com/dlami/latest/devguide/what-is-dlami.html)) %R T % (BB—[EIT(L , Amazon Linux &
HAMIAFERL TW L) . FHT2 AMIDIDE ) —2 3> T ICHEET 24EAH ) , ZZ Tl us-east-1 & ap-
northeast-1 T¥N¥tNERLTWLS .

DLAMI ¢ WA H L WEESAHTE-0T, :BAL £ -
AMI A® us-east-1 & ap-northeast-1 TLAERINTULWAELDT, RN TWSI—FFZnZon!) —
CarDHFTTTOATEETH S . b LIFHAID) —Ca aFALL-WESE, AMIOID #B5THREAEL , O—
NIZEZATDEAH D .

6.2.1. DLAMI (Deep Learning Amazon Machine Image)
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AMI (Amazon Machine Image) ¥ (3 , X $ A (3 OS (Operating System) [ZAHY T HMEETH D . UKD & iHS , 0S H(Th
[EAE21—RIFBIZHTERVDT, EQ A R R R ARG 2 & Z(JFBTRITHDOS 5" R b—IL"TENLEADHS .
EC2HNEENL 7z ZICA—FAND OS ICHET 2 HDA, AMITHS . AMIIZ(F, 7z & A (F Ubuntu (https:/ubuntu.com/) 73 &'
Linux Z& OS (2% T , Windows Server #3%iR9 2= ¢ £, Tx 3% . F1-, EC2 TOERIZH#E{ X 117- Amazon Linux
(https://aws.amazon.com/amazon-linux-ami/) & L\ AMI $32tx T3 .

LA L7h S , AMI % B0 % OS L IR g 2D SBFIL BA TH D - AMIIZ(E , N—R 74D (BE(FN)0S #EIRTH_ L 6T
EDH, ENUIMAT, ERBOTOT T LA VR F—IVIEHD AMI $ EHRT D ENTED . MERTOTITLHA VR F—IL&
NTWDAMI A RED(F2 2 A TENE , BETA VR F—ILA&T> 1z YIRIERE L1 Y) T 5FHAKIRIZEITS . AEBIAZE(T2
& N RFUFEBITIFEC2 4 > AR ZIZPYthon 3.6 & 2 b =)L BBIEIRLTZAY, ¥DK ) L#REE 1 2 2R ZHEH)
T B-VIAITI DIEFFETHS !

AMI [, AWSARKDHEDIZMA T , = FNX=FT 1 hoRFINTVWDHDEHD . 1, BABEFO AMI 545> TERT D &
£ TJBETH % (B2 (https://docs.aws.amazon.com/AWSEC2/latest/UserGuide/creating-an-ami-instance-store.html)) . AMI (£ EC2 3>/ —JL
NoRETDZEHFRETHD . HDUWNE, AWSCLIAFE>T , XOAYL FTYR FERIFT 528 HTE S (B2
(https://docs.aws.amazon.com/AWSEC2/latest/UserGuide/finding-an-ami.html)) .

BASH
$ aws ec2 describe-images --owners amazon

TA—=T 7= T THEEIEOND T 0TI LA A LHA R b—ILL THSHAMIAY, DLAMI (Deep Learning AMI)
(https://docs.aws.amazon.com/dlami/latest/devguide/what-is-dlamihtml) T4 % . DLAMI (Z(% TensorFlow, PyTorch 7 & dDAKDEWLT
(=T 5=Z2 DT —=LT=0 - AT Z VDT TICA R b=ILENTWDID , EC2 A U RX U RERBLTT I ET 1
—T7 5= U DTREARITTES .

AR/N XA TlE, Amazon Linux 2 2 ~X—2(Z - DLAMI #{#f83 % (AMI ID = ami-09c0c16fc46a29ed9 . = ) AMI | ap-
northeast-1 TLAMERATE AL ULRIZIEE) . AWS CLI A>T , ZDAMIDGHAMER & BIS L TH L .

BASH
$ aws ec2 describe-images --owners amazon --image-ids "ami-09cOc16fc46a29ed9" --region ap-northeast-1
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describe-images --owners amazon --1lmage-1lds

"Images": [
{
"Architecture": "x86_64",
"CreationDate": "2020-05-20T14:47:04.000Z",
"Imageld": "ami-09cOcl6fc46a29ed9”,
"ImageLocation": "amazon/Deep Learning AMI (Amazon Linux 2) Version 29.0",
"ImageType": "machine",
"Public": true,
"OwnerId": "898082745236",
"PlatformDetails": "Linux/UNIX",
"UsageOperation": "RunInstances",
"State": "available",
"BlockDeviceMappings": [
{

"DeviceName": "/dev/xvda",

"Ebs": {
"DeleteOnTermination": true,
"SnapshotId": "snap-0bd38lab76e5a6146",

"VolumeSize": 90,
"VolumeType": "gp2",
"Encrypted": false

}
1,

"Description": "MXNet-1.6.0, Tensorflow-2.1.0 & 1.15.2, PyTorch-1.4.0 & 1.5.0, Neuron, & other fi
rameworks, NVIDIA CUDA, cuDNN, NCCL, Intel MKL-DNN, Docker, NVIDIA-Docker & EFA support. For fully managed e
xperience, check: https://aws.amazon.com/sagemaker",

"EnaSupport": true,

"Hypervisor": "xen",

"ImageOwnerAlias": "amazon",

"Name": "Deep Learning AMI (Amazon Linux 2) Version 29.0",

"RootDeviceName": "/dev/xvda",

"RootDeviceType": "ebs",

"SriovNetSupport": "simple",

"VirtualizationType": "hvm"

Figure 20. AMI ID = ami-09c0c16fc46a29ed9 osEAHIE#R

Figure 20 D & ) I AHREHNB(ETTH S . 1F5Ni-ENH S , 20 DLAMI (Z(F PyTorch )/X—>>3>1.4.0 ¥ 1.5.0 h*( >R b
—ILENTWBZ ehbh D . ZODLAMIAE-T , BERF A —7 57— JDFtEAEFRITL THL ) -

DLAMIZ (F BKREIZIZMAT R b —ILENTWBDIZA ) A ? FBEDH D5EDT=OIZ , BB HELAE L L9
& AR K31 X F—> 3> "What Is the AWS Deep Learning AMI?"

(https://docs.aws.amazon.com/dlami/latest/devguide/what-is-dlami.html)) .

&b lowlevel L L A v—& LTIE, GPU FZA/N—=A A X b—ILENTWS . GPU FZ A /N—7 LIZ(Z OS
(FGPU AT FOXR VRN B2 eATEML . RDL A —74H CUDA
(https://developernvidia.com/about-cuda) & CUDNN (https://developernvidia.com/cudnn) T# % . CUDA (J , NVIDIA #t

Q ABEELI:, GPU L TRAa L Ea—FT 10517 =D Ema CHY) , Cr+ FraailliskLtizo >Ry 7 X &1
Z% . CuDNN (£ CUDA TENMNI=TA =72 =220 D74771) ThHY) , NRITTDBEHFAA ¥ DIFEH KR
INTWS . ZZFTH, "Base" & LN D X1 7D DLAMIDOFHTHS .

ZhIZZ T, "Conda" & k(gD XA /IZlF, "Base" 7055 LEBD EIZ, TensorFlow X2 PyTorch 73
EDZATZI)VHDA R =LA NTWS . X512, Anaconda
(https://docs.conda.io/projects/conda/en/latest/index.html) (= & Z{RABIRIEA{F ) Z ¢ (2L > T, TensorFlow MDIziE -
PyTorch (MIRIE - MxNet MIRIRA Y, 7L —LT— 0 &BHBIZY)EZ DA TED (THIZOWTE, BD
N XA T D) . 1=, Jupyter Notebook & 1 > X b —JLIEATH S .
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63.2&%vonFT70OA
ARy T DFEHIRTEIL 2 AT, BER Ry A T7OALTHES -

F7OADFEL , N ZXF L LEFEAERBTHS . ZZTld, AV FOAINET S (# THE AITEaAX 2 b THD) . *h
FNDATL FOBEKRAEENTL £ 515B81F , N\ XAV UIR>TEEBL TWEE& W . =Ly b F—DREHTENT I
(Section 15.3) .

BASH

$ cd handson/mnist

$ python3 -m venv .env
$ source .env/bin/activate
$ pip install -r requirements.txt

export KEY_NAME="HirakeGoma"

aws ec2 create-key-pair --key-name ${KEY_NAME} --query 'KeyMaterial' --output text > ${KEY_NAME}.pem
mv HirakeGoma.pem ~/.ssh/

chmod 400 ~/.ssh/HirakeGoma.pem

H# A A A

$ cdk deploy -c key_name="HirakeGoma"

Q N ZF ITHER L 1= SSH OB A 1Thish - 135813 . SSHEA MO TERT 2 0E(F/W . HIZEH &,
R C&RINSSHAYG TIZHEET D355t , BEROaAY L NIT 7 —5ENT5 .

F7O014 DAYy FHAEFEICHKITINNIE , Figure 21 & ) LR AHESNDIET THS . AWSIZL ) E)TRHSNFZIPT FL-R
(InstancePublicIp (T XFIN A AXELTHI D .

arn:aws:cloudformation:ap-northeast-1:606887060834:stack/Ec2ForDl/dd8361d0-.
Figure 21. CDK77'01 F1r& D1 71

6.4 074>
BE, 77040 0L1z1 AR RIZSSHTO 1 o LTAL D - 22T, ZDETESH Jupyter Notebook (ZHkid B8 , AR— b
7 7 =717 (port forwarding) mA4 7> 3> (-L) AD(FCOS1T 5 .

BASH
$ ssh -i ~/.ssh/HirakeGoma.pem -L localhost:8931:localhost:8888 ec2-user@<IP address>

R T7AD=F 1208, 0F7AT > bTLCORFENT KL A~DHEst% , SSHOBSHhaIn-BEENALT, JE—bT>

COMEENT FLANERET S, W) B THSD . ZHDAY R -L localhost:8931:1ocalhost:8888 (1, BN O—HILY
2> localhost:8931 AT 7R % , |JE— pH—/N—0) localhost:8888 M7 KL RIZErEH L , ¥ WHEKRTH D (: IZ
DO BFILTCPIPAR— p DESHEIRL TWD) . ) E— b H—/N—R— 8888(Z(4 , %A 9 % Jupyter Notebook AVEEN L T

5. L1zA">T,8—AHIL~YI D localhost:8931 (277 RGT BT, !)E—MHY—/N—0 Jupyter Notebook (Z7 7 2 X4
BZENTEDNDTHS (Figure 22) . 2 & ) 7wSSHIZ & 2EAARA b RIVESEE L3t
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ssh -L localhost:8931:1localhost:8888 ec2-user@®.0.0.0

localhost: 8931 » localhost:3888

N\
L

Client . — Server

Jupyter
S’

L
Figure 22. SSH O;R— | 7+ 7 —7" 1 > ZIZ & B Jupyter Notebook ~D 7 2 4z X

R= b T4 T—F AT DATL 3T, R—DES (:8931, :8888 73) (Z(F1H 565535 F TOIEENEE

0 HIEETED . LHL , fzE& AIE A= 22(SSH) %K — | 80 (HTTP) 74 &, L\ AT TIZEHNTULBHR— |k
FSHLHDHIEIZEFET D . Fi-, Jupyter Notebook (77 )L b TIER— [ 8888F A FEFRT S . Li=A»T,
) E— MADKR— PSS, 8888A(FE) DAL L .

A SSHOZ'«q>av> Fo <IP address> FNIBEBNA > AR ADIPT KL ZERATDZ & H5NTI(C .

FEOREL TUL 3 Docker % >TF7/O4 #FRITLI-AN

SSH(Z& %5071, Docker MM (T b o 54 T2 b VAR A SIThThIE Sl . It
5, Jupyter A#Bi< 7 777743 Docker MIMNZH B H 5 TH S .

A

EDE , FERSE % Docker MANZ & > T2l iy . FoHY) BUvAIAIE , cat ~/.ssh/HirakeGoma &
->TC, BNEEREIE— L TRRA MY D7 7AIVZEZRAUHETH S . HDWE -v 73> %D
T, 774NV AT LETT L THLWGEEL < (3 Docker N R 10 X F—2 3> "Use volumes"
(https://docs.docker.com/storage/volumes/) % ZH8) .

SSHIZ&L 2074 A\ TEzS , BE , GPUDKEAMRL TALDH - ROV FEFITTS .

BASH
$ nvidia-smi

Figure 23 M & ) A WAESN B (3T THD . HhuER2 Y, TeslaT4BDOGPUAIARE AN TUWS I E AR TE S . +0ft,
GPU Driver x> CUDA 0)/x—> 3>, GPU DA - X | ) —(ERERL COERAWERT DN TES .
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[ec2-user@ip-10-10-1-172 ~]$ nvidia-smi
Sat Jun 13 04:55:22 2020

Driver Version: 440.33.01 CUDA Version: 10.2

| GPU Name Persistence-M| Bus-Id Disp.A | Volatile Uncorr. ECC |
| Fan Temp Perf Pwr:Usage/Cap| Memory-Usage | GPU-Util Compute M.
| © Tesla T4 On | ©000EEEEO:00:1E.0 Off | o |

| NJ/A° 31C P8 11W / 70W | OMiB / 15109MiB | Default |

| Processes:
PID Type Process name

Figure 23. nvidia-smi 04 71

6.5. Jupyter Notebook ¢t &

Jupyter Notehook (https://jupyterorg) & (& , 1 >R Z 27 1 7IZ Python DT A TS LB ) RITLIZN T B8N0 —ILTdh
% . Jupyter FGUIE LTV 7T ZVHENLTT 7RI 2EREL-THY , $5T/—haECLIIC, 7Ry b7
DT —R HEL ( FRY 52 £ HTE B (Figure 24) . Python [THENTWL\B5E(E , &> —EdfE>1-2 2B D155 .

i J u pyt er Index (autosaved) P Juoin this repo’s Video Chat Vigit repo Copy Binder link
File  Edit  View Insert  Cell  Kemel  Widgets  Help Trusted | Python 3 O
B+ 5 @B 4+ ¥ MRin B C W code v = | & Download & & O GitHub % Binder Memory: 188 / 8192 MB

Welcome to Jupyter!

In [1]:  from matplotlib import pyplot as plt
import numpy as np

In [5]: = np.linspace(®,16,180)

x
y = np.sin{x) + np.sin(2*x)
plt.plot(x, y)

plt.show()

In [ ]:

Figure 24. Jupyter Notebook o) E|[H]

ZDINZXF TS, Jupyter Notebook (> CF 14—/ 27— 0 DT AT LAx AR50 T« 7IZFITL T . DLAMI(Z
(ZBE(Z Jupyter A1 > X b —ILENTWBDT , FERODEER LIZEWAED D Z EATE S .

B# |, Jupyter ##2EIL L5 . SSHTAZ A LIEKNEC2 A VR R AT, RHAY > FEFITTHIEL L .
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BASH
$ cd ~

$ jupyter notebook

ZHAVr FEFTT D e, Figure 25 & ) HHAAMERTE 51259 . ZOHEAHS |, Jupyter DY —/N—HEC2 1 AR AD
localhost:8888 ¥ WZ\) 7 FL RICEEIL TWWBZ &H%hH D . F71-, localhost:8888 (Z#4t< ?token=XXXX (&, 77 ERIZ{E
I1=HDO—BIL b= TH D .

The Jupyter Notebook is running at:
http://localhost:8888/7token=537fee42934a7db9d0540024260d305b08bbObT9fc41c5a7
or http://127.0.0.1:8888/?token=537fee42934a7db9d0540024260d305b08bbObfofc41c5a7
Use Control-C to stop this server and shut down all kernels (twice to skip confirmation).
[W 06:01:10.469 NotebookApp] No web browser found: could not locate runnable browser.
[C 06:01:10.469 NotebookApp]

To access the notebook, open this file in a browser:
file:///home/ec2-user/.local/share/jupyter/runtime/nbserver-11720-open.html
Or copy and paste one of these URLs:
http: //localhost 8888/ ?token=537fee42934a7db9d0540024260d305b08bbObf9fc41c5a7
or http://127.0.0.1:8888/2token=537fee42934a7db9d0540024260d305b08bbObf9fc41c5a7

Figure 25. Jupyter Notebook 1 —/\x— % #2Ej

Jupyter Notebook % #)[8](Z#EEIT % & X4 , RENCHMPDIREDREHAHH DB Z EAH D . (IHDOEMEL RENEZ (L
() B, W7 O S L5ESETW ) BIZREBIZRIET 2L 5124 -TL D . Zhld , AWS o) GPU A
A< L DERAAKICEBRT 2% EZ 5N .

HIE , R— 7 ATD—=FT 1 0DF T2 3523 TSSHELS A L TWBNDT, Jupyter dEEIL TLrd localhost:8888 (Z(d
A—AIT 2P localhost:8931 ANL T I ERTHIENTED . LizA>T, A—HILT L hnh Jupyter (277 2R F % I(C
(&, 7 =77 Z 7% (Chrome, FireFox 75 &)D S IRDT KL RIZT 2 2 RATHIERUY .

http://localhost:8931/?token=XXXX

?token=XXXX MOE(E , LT Jupyter ZiEBNL - & ZIZRITINIZ P —7 > DEICEE]RZS .

LOT FLRIZT 2R D&, Jupyter DR—ABHEAEENY %(39 ThH S (Figure 26) . Zi T, Jupyter DEFEHFE 7= |

'Jupyter Quit Logout
Files Running IPython Clusters Conda
Select items to perform actions on them. Upload | New~ &
0~ B/ Name « |  Last Modified File size
(3 anaconda3 25 days ago
(3 data 16 hours ago
(0 examples 20 hours ago
(3 examples_ 25 days ago
O3 src 25 days ago
(3 tools a month ago
(3 tutorials 25 days ago

Figure 26. Jupyter 7~— /4 E[H]
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Jupyter Notebook {77 (B ZHR)

Shift + Enter: LA %17
¢ Esc:Command mode (ZE&#
0 o X a—/N—D"+";R& > F1-(F Command mode T A = & JLAIEM
¢ AZa—=N=D"/N\HI"RKX 13 Command mode T X = /L4 H

L a— Ay bHO—E7 (S Ventsislav Yordanov K(C £ 32702
(https://towardsdatascience.com/jypyter-notebook-shortcuts-bf0101a98330) AA5& (270 5 .

6.6. PyTorch(Z LsHhn—=

PyTorch (https://pytorch.org)) [& Facebook Al Research LAB (FAIR) A/ ¢ 74 > CRIR A EDHTWD , A —T Y —2DT 1 —T 57—
Z2INDTAT7 7)) THs . PyTorch (3 BEUBITE AL Tesla O BENEGR 7O o7 M TEAINTEY  BERFRIZEW
TROANRDEBWT A =T 5 =220 5477 )D—2THs . ZNC XA TE, PyTorch 2> TF«(— 77 —Z> I DFREAE
79 -

PyTorch MBS D &5E

Facebook (F PyTorch ?d(IH\Z Caffe2 & L (I 2T+ —T 72— 0 D7L—LT—2 5BIFL Tz #fCaffe
(Z UC Berkley 18327254 1= - 1= Yangqing Jia (Z & > TAIS v fz) . Caffe2 (3 20184E(Z PyTorch 7O = 2 b
Q IZErENT- .

F 1=, 201946128 , HA) Preferred Networks #t4'Bf% L CU /- Chainer (https://chainerorg)) £ BR AT L ,

PyTorchdBHF — L EHEL TWW Z e RF|ANS GELC I ZLRY Y =R
(https://chainer.org/announcement/2019/12/05/released-v7-ja.html) % 28) . PyTorch (Z(Z , BER&&HIA 5 Chainer A

5 RINXA T ENT- APLANW D84 1) , Chainer ) DNA (34 ¢ PyTorch (25| EHAA M TWDDTH S...!

AL T A —T7 77— T8I DRz, PyTorch 54 75 1) 55T, GPU THEAITHI L(FEIWVI HEDA, (DAY
(ZfTH L -

F9F LW/ =TV o EERT S . Jupyterdik— ABENDA LD "New" A3 , "conda_pytorch_p36" ¥ L3 IRIE A IR L 1=
AT, M/ — b7 v 5T % (Figure 27) . "conda_pytorch_p36" M{RABIRIE(IZ( , PyTorch 231 > R F —JILIEATH S .
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— Jupyter

Files

Running IPython Clusters Conda

Select items to perform actions on them.

Jao

-

i/

[0 anaconda3

[ [ examples

O O src

0 tools

[ tutorials

9 LicENSE

(9 Nvidia_Cloud EULA.pdf

O [3 rReaDME

Quit Logout

Notebook:

Environment (conda_anaconda3)

Environment (conda_aws_neuron_mxnet_p36)
Environment (conda_aws_neuron_pytorch_p36)
Environment (conda_aws neuron_tensorflow p36)
Environment (conda_chainer_p27)

Environment (conda_chainer_p36)

Environment (conda mxnet p27)

Environment (conda_mxnet_p36) IkB
Environment (conda_python2) L
Environment (conda python3) MB
Environment (conda_pytorch_latest p36) lkB
Environment (conda_pytorch_p27)

Environment (conda_pytorch_p36)

Environment (conda_tensorflow2_p27)

Figure 27. ¥/ — | 7 2 DfERL . "conda_pytorch_p36" DigtE s #IRT 5 .

ZITE D& AT OIT LEENT , FfTL T . (Figure 28) .

In

In

In

In

[1]:

[31:

[4]:

[5]:

import torch

print("Is CUDA ready?", torch.cuda.is_available())

Is CUDA ready? True

# create a random array in CPU
x = torch.rand(3,3)
print(x)

tensor([[0.6896, 0.2428, 0.3269],
[0.0533, 0.3594, 0.9499],
[0.9764, ©.5881, 0.0203]])

# create another array in GPU device
y_= torch.ones_like(x, device="cuda")
#lmove 'x' from CPU to GPU

x = x.to("cuda")

# run addition operatien in GPU
Z=X+Y

print(z)

tensor([[1.6896, 1.2428, 1.3269],

[1.0533, 1.3594, 1.9499],
[1.9764, 1.5881, 1.0283]], device='cuda:@')

In

[6]:

# move z from GPU to CPU
z = z.to("cpu")
print(z)

tensor([[1.6896, 1.2428, 1.3269],
[1.0533, 1.3594, 1.9499],
[1.9764, 1.5881, 1.6203]])

93, PyTorch 4 > 7/R— b5 . I5(C

1| import torch

Figure 28. PyTorchigsn—#

2| print("Is CUDA ready?", torch.cuda.is_available())
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eaR

Is CUDA ready? True

WIZ L, 3X3 DT > R L1 1T5% CPU LIZE>TH LS -

PYTHON
X = torch.rand(3,3)

print(x)

H e

tensor([[0.6896, 0.2428, 0.3269],
[0.0533, 0.3594, 0.9499],
[0.9764, 0.5881, 0.02031])

RIZ, 4754 GPU L (ZHERLT B .

q . PYTHON
torch.ones_like(x, device="cuda")

Xx.to("cuda")

FLTLIT0 x ¥ y &S , GPULETERITTS .

PYTHON
z=x+y

print(z)

eaR

tensor([[1.6896, 1.2428, 1.3269],
[1.0533, 1.3594, 1.9499],
[1.9764, 1.5881, 1.0203]], device='cuda:0")

w12, GPU L(ZdH 51755 , CPUIZRT .

PYTHON
z = z.to("cpu")

print(z)

£

tensor([[1.6896, 1.2428, 1.3269],
[1.0533, 1.3594, 1.9499],
[1.9764, 1.5881, 1.02031])

PAEDBIE , GPU A1{F > =5TEDOVSDHEHETH DA, FEXUI DA D=5 ) H ? CPU ¢ GPU THARKIZT— X 5353 2 DHRT
ThHD . ZOBIEI->1=3x3DAITIIDE LB DT, GPU A1) EKZ F 7= HWLAD, ZTHH¥T , BADY 1 X7z iy > 1=
¥ &, GPU (IO BH 5 FIET S .
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5% L 7= Jupyter Notebook (& /handson/mnist/pytorch/pytorch get started.ipynb

(https://github.com/tomomano/learn-aws-by-coding/blob/main/handson/mnist/pytorch/pytorch_get_started.ipynb) (Zd» 5 .
0 Jupyter MEEA LD "Upload" A" D7 74 ILAET vy 7O—RFL T, A—FAESHEDZEHFARETH S .

L LAAS , @80 s X (- NFTRTESOFTH DI A, sdlBICIR) X T L WMRKTHD , oW
IDHEEDERTH S .

KB F Y= 5B Z & TCGPUL CPUNEE AR A L TH S ) - FITHRMEAENT 2V —Le LT, Jupyter iefftd 2
%time (https://ipython.readthedocs.io/en/stable/interactive/magics.html) ¥ <>y 7 37 > N &F|BT 3 .

%97(3 CPU A{FMA L T , 10000x10000 DTN DITIREAFTE L IGEOREEZR > THL D . KFED/— TV IDEEIZ , XD
I—F&FTT5 .

PYTHON
s = 10000

device = "cpu"
X torch.rand(s, s, device=device, dtype=torch.float32)
y = torch.rand(s, s, device=device, dtype=torch.float32)

%time z = torch.matmul(x,y)

HNIUNTOL I bDrfEONSDI=A 9 . Zhld , TR EICKIE TS.8hHh -1 Z L # BT 2 (RITO-UIZEHRIEn D
RIS 2 2 EICHE) .

CPU times: user 11.5 s, sys: 140 ms, total: 11.6 s
Wall time: 5.8 s

RIZ, GPUAEML T , ALIREAIT o358 0REAFTAIL &

PYTHON
s = 10000

device = "cuda"

x = torch.rand(s, s, device=device, dtype=torch.float32)
y = torch.rand(s, s, device=device, dtype=torch.float32)
torch.cuda.synchronize()

%time z = torch.matmul(x,y); torch.cuda.synchronize()

HNIUTDL )L bDIZA D125 . GPU TE 5533 )M TRHREAKRZA D Z A TEf !

CPU times: user 334 ms, sys: 220 ms, total: 554 ms
Wall time: 553 ms

Q PyTorch (25T, GPU ToEE (L asynchronous GEEH) THRITaAN S . ¢ DEHET, LoR>Fv—ra—
FCl%, torch.cuda.synchronize() ¢\ R FT—F X2 | HIBDIAATHD .

ZORFT—=U T, dtype—torch float32 X16ET 5 & T, S2bitDFEVMNIRELAALTULS . 71—
Q T 7= T OFEE SUHERDRTRIZ(E , 32bitRY | 552K 5> T 16biEIAEDLN 2 DA —RKTHD . Zh
DEREBL LT, #EIT— ?P::A/%_£IT6/4Xﬁ,ﬁ@¢ﬁ§@ﬁE$Ubkébltﬁ%ﬁ%ﬂ

% . 32bit/16bit 5#IRAT B2 & T, X T —IHEAMAIY) |, AEEEOM EAERTES
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Lt RoF7—oh s, GPUEAWSLZ T, IMEDRE—F Py TARIBT 5 A TE- . AE— K7y JoMRE L |, IBE
DFEEBCITINDY A XIZIKFET D . 1T3IREL , ¢ DsHh THROBRER EARAFNZEREN—OTH S .

6.7. KT 41— 77— I MNISTFE 2 HFRHR R0

ZZFEC,AWSECTF A =T 5= Vst E AT DO DS XRHRAS A A AN AL TE 1A, DWNZZ AL T1—7 7
—Z D EAFERIZESETHD .

ZI T, BEFEED R R TREVBNNDELL MNIST F—2t v b & #E>-BFE# AR5 (Figure 29) . Zhid , 0n'H9F
THOFEEZDEFOEBRASSZ 5N, DBFAMADERFLON S TS, WIS T RRITHD .
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Figure 29. MNIST FEZz#F7—xt v I

4M@(F , MNIST XFRH 2 22 & , BAHRIAH = 1—F LR b 7—% (Convolutional Neural Network; CNN) A-{F > T . /—
2 3O— K (% handson/minist/pytorch/ (https:/github.com/tomomano/learn-aws-by-coding-source-code/tree/main/handson/mnist/pytorch) (Z &)
% mnist.ipynb & simple_mnist.py T3 . 7oy , 20702 L, PyTorch /A Example Project £
(https://github.com/pytorch/examples/tree/master/mnist) 2 5%(Z , Z/DDOREA{T>1-HDTH 5 .

9L, DRRLDY 7 ARREAERE NIz simple_mnist.py A7 v 70— F L & (Figure 30) . EfE#A_Lo "Upload" ;K& >
o)y oL, 77MIVERBIRTZZ TPy 7O—FAT&% . Z Python 7075 LDF(Z , (NN DEFILR , FENEA T
L—2aslHBFB/\TA—ROBHLEHRERINTWS . SR ZDFHEHATZZ L (E LAV, Bknd 258 ZBHTY
—RO—F%&HGATHDE L.
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' Jjupyter

Files Running IPython Clusters Conda
Select items to perform actions on them.
0o - BmJ
B simple_mnist.py
(3 anaconda3
3 examples
[ src
3 tools
[ tutorials
& untitled.ipynb
& untitled1.ipynb
03 License
[ Nvidia_Cloud_EULA.paf

03 reapmME

Figure 30. simple_mnist.py & 7w 70— F

simple_mnist.py A7 70— FT&7=5 , RIZH L Ly notebook A1ERL & 9 .
ngic .

LW =Ty oBEBLIZS , FTERBRIATI VA1 R—PLEY .

import torch

import torch.optim as optim

import torchvision

from torchvision import datasets, transforms
from matplotlib import pyplot as plt

# custom functions and classes
from simple_mnist import Model, train, evaluate

Quit

Logout

Name ¥

Upload Cancel

a month ago

Last Modified

a month ago

a month ago

a month ago

a month ago

Running 2 minutes ago
Running seconds ago
4 months ago

a month ago

a month ago

File size

72B

25.6 kB

2.84 MB

3.02 kB

"conda_pytorch_p36" MIRIF A EIRT 5 & 55

PYTHON

torchvision (https:/pytorch.org/docs/stable/torchvision/index.html) 7 Xvy - — (2 (%, MNIST F—& & | & O— K9 575 ¥ OEF)/LB%
NEENTWDS . Et, SRIDNC XA L TEIHRRLDT TR - B#T (Model, train, evaluate) DA 2 R— b &#{T>TWLNS .

RIZ,MNIST 7R pTF—XEXTO—RLLS .

transf = transforms.Compose([transforms.ToTensor(),
transforms.Normalize((0.1307,), (0.3081,))1)

BRI, BT —RXOBEDERLHIT>TWS .

trainset = datasets.MNIST(root='./data', train=True, download=True, transform=transf)

trainloader = torch.utils.data.DatalLoader(trainset, batch_size=64, shuffle=True)

testset = datasets.MNIST(root='./data', train=False, download=True, transform=transf)

testloader = torch.utils.data.Dataloader(testset, batch_size=1000, shuffle=True)

PYTHON

A[E{R 9 MNIST F— % (4 28%28 £’ ILDIEAFEDER(E / 7 0)E |, tN-ENDT IO -9 DEFIDATHEREI N TS . 1]

DHDT—REMHL T, AIRAML THL ) . Figure31 ok H A NHEHNBETTHS .

https://tomomano.qgithub.io/learn-aws-by-coding/

50/153


https://pytorch.org/docs/stable/torchvision/index.html
https://pytorch.org/docs/stable/torchvision/index.html
https://pytorch.org/docs/stable/torchvision/index.html

6/2/24, 5:00 PM O— FTHESAWS AT

examples = iter(testloader)
example_data, example_targets = examples.next()

print("Example data size:", example_data.shape)

fig = plt.figure(figsize=(10,4))

for i in range(10):
plt.subplot(2,5,i+1)
plt.tight_layout()
plt.imshow(example_data[i][0], cmap='gray', interpolation='none')
plt.title("Ground Truth: {}".format(example_targets[i]))
plt.xticks([])
plt.yticks([])

plt.show()
Ground Truth: 4 Ground Truth: 8 Ground Truth: 7 Ground Truth: 7 Ground Truth: 0
Ground Truth: 4 Ground Truth: 7 Ground Truth: 8 Ground Truth: 9 Ground Truth: 5

EHFEEEHL

Figure 31. MNIST DF & & HFEI1R & ¢ DEETZ NIl

.

Wz, CNNDETILEEHET S .

model = Model()
model.to("cuda")

A[E{E 5 Model (F simple_mnist.py MF TEZRINTWS . ZDOFEFIVIL , Figure 32 (Z/RL 1z & 57, 2 BOEHRAAEE 28
DEFEEN S D%y N T—20 ThD . HAE (output layer) (Z(F Softmax BE%AFRA L , 185BI%K (Loss function) (Z(F BDXIEX
TR (Negative log likelyhood; NLL) AL T\ 5

INPUT C1: Ccz2: Sa: F4: F&: OUTPUT:
1x28x28 I2@M26x26 G@m24x24 G@miZniz 9216 128 10
T _

T Full Full
MaxF'ooI Flatten

Convolutions
& RelU

connection connection
& RelU & Softmax

Figure 32. Z/N\> XA > TS 22 —Z /L% [ DIEE .

T, (NNONS A—RE&FBHTAREBATILIY) XLEEHTSD . 22 ClF , BERNAERE T (Stochastic Gradient
Descent; SGD) A {FH L TL\3%
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PYTHON
optimizer = optim.SGD(model.parameters(), 1lr=0.01, momentum=0.5)

INT, EBHAE S . C(NNOFEIL—T5BEL L)

) PYTHON
train_losses = []

for epoch in range(5):
losses = train(model, trainloader, optimizer, epoch)
train_losses = train_losses + losses
test_loss, test_accuracy = evaluate(model, testloader)
print(f"\nTest set: Average loss: {test_loss:.4f}, Accuracy: {test_accuracy:.1f}%\n")

plt.figure(figsize=(7,5))
plt.plot(train_losses)
plt.xlabel("Iterations")
plt.ylabel("Train loss")
plt.show()

ZITIBIRY I RDFEET>TUWS . GPUAERE , TN bV DB THNIINEETRT 5159 .

HEhEe LT, Figure33omv& H 70y bAMESND(ETTHD . 17— 3> aFhRDICONT, BEEIE (Loss function) (&
ABDLTWD CHEEARLELTWD) Z Ehrhhd .

204
15
A
B
=
m
= 10 1
05 A
0.0 -
0 1000 2000 3000 4000
lterations

Figure 33. ZEDit1TIZX19 5 Train loss DEH
BAZETFRIMERTEIRY IERTROTRA M T —RIZHNT 2RELRRINTULD . BEAEKIZ(T 98% U EDIBH TEHWIEE S
KR TETWBZ EHMERTE B1-5 ) (Figure 34) .

Test set: Average loss: ©.8471, Accuracy: 59159/60008 (99%)

Figure 34. ## [ /=CNNDF X f =X (ZXF BT IR 2%

FHL71- ONN D#ERAEREATRUL THL ) - KOI—FAEFRITTHZ T, Figure 35 & ) hnigsnsdt=595 . Zolk
T, FEBAASLZEB(L, "1T"ZEVWREI-BAELTUWEA, EHLA "I EHRTETWDS . HEHABEWCNN A1) G Z & ATE
f=&H712!
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model.eval()

with torch.no_grad():
output = model(example_data.to("cuda"))

fig = plt.figure(figsize=(10,4))

for i in range(10):
plt.subplot(2,5,i+1)
plt.tight_layout()
plt.imshow(example_data[i][0], cmap='gray', interpolation='none')
plt.title("Prediction: {}".format(output.data.max(1, keepdim= YI[11[i].item()))
plt.xticks([])
plt.yticks([])

plt.show()
Prediction: 4 Prediction: 8 Prediction: 7 Prediction: 7 Prediction: O
Prediction: 4 Prediction: 7 Prediction: Prediction: 9 Prediction: 5

III

Figure 35. %%/ /- CNN [Z 4t 3 , MNIST B{g D4R

BERIC, FELIZZa =Ry P T—20 /T A=K % mnist_cnn.pt EW) 7 7AILETIREFELTEZ ) . 2T, ¥RkWDOT
LAOEE L -ETFIVEBIRL , INERIZERT I eATES .

torch.save(model.state_dict(), "mnist_cnn.pt")

PAEAY, AWS &7 57 ROARREBY — /=535 BT, ®RYDT 41— 75— DB 51TH) —EDRNTH S . MNIST XFRHD K
RIHETIZa—ZILxy b& , 277D GPU A F > TERIZFEHEI Y , MENLHESLS —DO Z e TEOTHD - Bk
D BitaElE , SEION XA L EHREIZ , BADOEDGTEAELETADE LWLEE .

6.8. 2 % v o DOHEl&
ZNIZT, N\ XA EZRORBIZTNCRAL: . 277 FOFMEREAR/IMET 57128 , {FULHH1-EC2M > XX R (3T
EEHIRLES .

==

N XA gE—E ¥ [EfEIZ , AWS ) CloudFormation 3>/ —)LAhs, AWS CLI (Z & V) BIf&A K179 5 GE4M(S Section 4.4.8 :08) .

$ cdk destroy

o 22y I DERIIBERETURTITIZ | {Thih -1-158 , ECQA VR ARG RE LGITH I & I2h 5 !
g4dn.xlarge (3 $0.71/hour MRERTEL DT, —HEEIL 2115 £ A$LTOREKARET D L (275D |
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AWS /N xy bT7Z7—F

AWS DIOED (H B WNIREREE) LIFLIEMDRMA , 1 > R X 21N & THEEL ) YV —2H0 57 FTRES N
TLEW, BERGEADGBRNIEC , W) TR FRC BIRAIT > TOSREIEZ DL ) AFREGEZY I D602 E-T,
WATEDIRITNUSE BN . 20K ) WFEARAICHIC 1= , AWS Budgets & L) BEEN BRI TRRIEEN TS . AWS
Budgets #¥If9 %2 & T, ANFIRAEEN D HEHEAX BAIHHICI—Y —ICA—HREEIND , REDT 77— M &-RET
B EHTED . FHMAFIEE AWS 0207 0 2 "Getting Started with AWS Budgets”
(https://aws.amazon.com/blogs/aws-cost-management/getting-started-with-aws-budgets/) &SN ¢ . KEDFESL , TOZDX A1 3
COTTZ7—bERELTHE Z e a#ET S .

7. Docker \F§

ZZEFTOETBRSTELNC XA LTI, B—OY—/N=%306 EF , tNIZSSHTAZ A A LT, IV FAINC Z & TRHE
HIT->TCE . UWhlE, W=V FNIE2—RDERDE YRR TI T FaE>TELOITTHS . ZDLHIL, 1 R—FY
POEZALTHT 7 ERATEZ/N—YFIALEL—RELTDIZTREVIEVTE , b HAAENTHDL , WAWSLIGH
DOUREMAH D . LHL , TNETTEZ 77 FOFLOMEETHZRIBEIN TR WE T ) ~EFAH 9 . Section 2 TR~Fz L9
(2, RRM 0 57 FO—BDBRAIERICHHEBORB ALK TE 2L I2HD . ThAbL , SBOY—/\—%FARZEBL , HH
D2 3T ESBUTIRICRITEIE D L TRENDT—REWBELTI ¢, 757 FOFFEHREEI MDD TH S .

KEH (T F H3E5) (Section 7, Section 8, Section 9) A>T , 7 7V NAFIAT 22 & TEDL H ICKFMELETE S R T LA IR
LEY I F—ROBITZIALBEA D DD, ¥ORBEERE LIV . &I, B TR-H-RBFEA DL HIZE Yy 7 F—RIZER
LT A W) BIZERER > Tam L TWE W . (DT DRI%E#E Y LT , AZF T3 Docker (https://www.docker.com)) & £ (£
DETEMIRREORIBWNY 7 b0 = T AN B (Figure 38) . IRRAD2 57 F(d Docker 7 U IZ(EZARY) ALtz W e W THIBE TIER
WEAH . 277 RIZRRST , O—HILTITHFTEIUEIC & Docker (FXZFEFTHD . AWSHS(ZDLFENIEENDAY, Lo &
HAEL TRIICEATH HULMVzLY.

7. BB O KIRAEN

FIFED O THHL R T LOKRFENL 48 BLIBATWDAY, ¥MUTREKIZIEEDL Y bDEIRL TV DDA ? 2 Z TIFARE
TR EWIEST IO EMS X T LE , BBFEEEFIZE > TRTHL ) -

Section 5 T4BA L 7= GPT-3 (https:/github.com/openai/gpt-3) D & 5 7 , BEKLED/XTZ A —R 5B T HREBFEETILAFEI G0
ELLD . EDE ) ETRBEITW WSS, — DO —/N—TFETENAZRIRE ) 20Uy . Li=AS> T, BEYM(Z(F Figure 36 (/R &
I WETES AT LD D END . Thbhh , RKEDBRIT—XA/NIRF v 08 LTEBOY S ZHEL , YK Z2—F
Wy FOINT A =R EFREXL TWLEWIHIBETH S .
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Big train data

Data chunks
(batch)

—_— 111 JTIT

- Compute loss
- Compute gradient
\ S [TTIT

Machine 1

Machine Macfhine 3 achine 4

[ Parameter pool J

Figure 36. (DT EM % (& - /- AR 0 IKIBFHE T TIL DR

Machine 5

HDNE , FEBEADETIERKENT—RICHRL , a7 =W LLE) . A, SNSDODTZ Y 7+ —LTRKEDER
MEZHNT , ¥NENDBEIZAANE > TWBDOHETNILDITT S, BEDT T r—o a3 a8ETED . (DL HRBE
(&, Figure 37 L Y BT —F T F v HEZLNDIZA) . Thbh , REDT—REEHROYL o THEIL , thehn~vs T
RO EAEITI L W) LI RIBETH S .

Big data

Unlabeled data

— T, QT

- Predict label

LY A nunna
Machine 1

Machine

achine 4

Machine 5

Labeled data — 5.

Figure 37. BT E#IZ S 2IFEFEETIN61E > /- il B

https://tomomano.github.io/learn-aws-by-coding/ 55/153



6/2/24, 5:00 PM O— R TESAWS AP

DL BEROHERARRICESER LA T T r—2 a3 a0 59 FETRIBTSI1213, EDL ) ITTHIEL VDA I ?
B|EARA 2 b & LT, Figure 36 %o Figure 37 THREIL TWAEHD Y f , EERIZ2(RA—nOS - ftE8RELEFLTWHRT
HD . ZZT,BADALEI—RTITILIBA VA M—ILOEEE , B9 TITHIZE HTEDH, FNIAXELFHTHD

L, AT FREEEEAS . 9hhbht , KEREAHEL X7 LA5BET 223, BRICFHEREAENTE 3 & s/ NE
THdDEW)ZEDhHD .

(D& H I BRNAEFIRT S1-IZ{EHbN DDA, Docker (https://www.docker.com)) ¥ L (EN2Y 7 77 ThH5 .

u&docker

Figure 38. Docker ) 771 3>

7.2. Docker &

Docker ¥ (3, O>77 (Container) ¥ & (I Z{RIBIRIZ T T, AR FOS& (I L 1-RINFHERIEAES BB -ODY 7 b T
T&H% . Docker {5 Z & T, OS 5 BDI-TRTHT AT T LEDALINT My Tr—S2 052 EHTTRECAL D Ny r—
ANtz—DODFEIRIENZ ¥ & 4 A— (Image) & £.32) . Dockersa{§9) Z ¥ T, 777 NOY—/N—_LICBRHICETRIRIE ARG
% Z e HEIREEICAR ), Figure 37 TRI-& ) BB B A FRHIES B2 1-DNDL AT LHFKIRTE S .

Docker [£20134E(Z Solomon Hykes & A#H/MNIBER & , tNPBEBRNIZERL , 279 K3 E1—FT 171215 Th <, B
FY - MFHEOXRL ETHERNT ZENTERWY 7 bz T ¥/ >tz . Docker (3T & —7F 1 XMTOEGM % K& BRTE
BT3¢ TE , 70O L A= /=27 O 2 b (https://github.com/moby/moby) & L TARBE T35 . Docker (&
Linux, Windows, Mac Lzxg°ho) OS THIEHE TS . HE& ¥ L TlE , Docker (F{RAE~ < > (Virtual machine; VM) (Z¢ T HIE
W, ZITiE, VM EDxIeA L7ehss , Docker & (370 (2h A& FBLIZARBAL & 9 .

RAEZ> > (VM) & (E, KR M ERDTI DRI, RSN I-0S% EL Y ZEHITH S (Figure 39) . VM (Z(F /\A/X=/\A H—
(Hypervisor) & L (3N 5L 1 ¥ —HFFET S . Hypervisor (3§ , ¥RRAETHEM!)  — X (CPU, RAM, network 73 &) A SEIL
BARNT 2 . 12 AL, KRR MY YRR CPUAMOT H S & LT, N /3= =Tt % (2,2) BRI RERNIZHSIY
H5ZEHTESD . VM ETHRENT S 0S (2 , NA/NX= NS Y= [CL > TREkENIzN—FT7 = 7HEIN) B THND . VM _ETEEE)
% OS (FEARMICTLITIMILTH ) , 12 A (X 0S-A(F 0SB (ZE) ¥ THMNI-CPUR X T —4BRICT I/ BRTHIL(FTEMRL
(Zh % isolation & &.3Y) . VM A1ERT 2 1-0DF &Y 7 b7 7 L TIE , VMware (https:;//wwwymware.com/) , VirtualBox
(https://wwwvirtualbox.org/) , Xen (https://xenproject.org) 7 A% . £1-, TN F TH->TE7/-EC2 & , EXRRIZ VM EHAFH 2
ETHEDAR Yy 7Btz fBv > AL —H —(ZfRREND .

Docker ¢, , VM ¥ [Fl#k(Z , (RABHE 47 OS A7RR FDOSEIZESE B -00EHRTTHSD . VM I(ZXL , Docker TlFg/N\— Ko 7
L ARILDRIEKIIITHONTE ST, TRTOBENIZY 7 b7 2 7L RIVTERE N TUL S (Figure 39) . Docker TiE % {RAE 0S (1,
ZLOWRERR FPDOSIZKELTEY) , &R LTIEREIZOL /T b THD . tDsER , Docker TRAE OS A #281d B1-dIZEG
DL, VM ICBERTHEERIZRL . F12, Sy —2HENFIRERE G4 X —2) DY 1 X6 TR 0SICHh~FEAIIZ/ N (75 D
DT, 2y b T=0&5BUIRYBR)AEZICERUINDIREFETHS MA T, VMDOWL DHADEETIE , X 2L (RAEH T
XL T, WBEMAN— N o 7 ETEERENT 2IHEN I &) L, NI NX=NA =L A T —TDF —/N—~y R EI2 & 1)
MEEAME T T2 Z & AMSNTUL DAY, Docker Tl A ZILE (ZIFEEDOMREASI EH T Z A TEDEENTWS .

Ffth, VM & DIIERAR - SAH DDA, 22 TEZNAEMIZIZM B A S0 . KFER DT, Docker ¢ (3 THO
ING PDONAINT = L AR IEERRAED Y —ILTHD , L W) RTHD . tOFEIDZAIT, 2013FEDEFIGRUE , o
S R RFLTOMBARERITIEML , WARDZ 77 FTIERL Z EDTELRWRORLFERIZA >TWD .
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e ]
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Figure 39. Docker (%) & VM () DEE# (E{GH L hitps.//www.docker.com/blog/containers-replacing-virtual-machines/)

Infrastructure

A5 A 7O 5T —=FENDHE?
BT 0557 =28 > TO' SROME" ¥ (30 AFEAI N ? SELERAS DL B A, $5(2 Git, Vim ¢ L T Docker 4
ZE(Ftz .

Git (3% { DFEHNZEFELOBEY) , O— FOEEHBIFT 51280ND AT LTHS . Linux DIEME T % Linus Torvalds (2 &
S TC20055F(ZHELT- . F—LTOREAED DEEICIFRAIBAL LY —ILTE .

Vim (31991FA 5 30FU LM 7 0 75 v —1-HIZBINTELZTF R N ITT 1 X—Tdh % . Stackoverflow AT 7220194
DT /T — | (https://insights.stackoverflow.com/survey/2019#technology-development-environments-and-tools-all-respondents) (Z & %
&, BRBEOBFITSHRUDARAEIS L TWD . 12 SADT I — M HY P ERRXBEARZLREHIRFEINTNDOT, 4]
RONZIZhihN—FILABWA , —EY AR —FTHIHDEX L TT 4 R —CHREMBRRICAT LV, HDWEth
U EDRARIEERAKINT 5 EATES .

INSOTEULEDERH 2 Y —ILIZXEA T , F=FBO=RDO#E . L TE(F-L s Docker 72 . Docker (370277 —ND
FRNT—o70—%—R&Ht-. 1z ZE, 7AYo b ZriZDocker 1 X =S HAERT 22T, ENOS- A E1—%
THLEUFERRTHE - TR MEFRITT DN TED L) ITW >tz . 7z, DevOps
(https://en.wikipedia.org/wiki/DevOps) X2 CI (https://en.wikipedia.org/wiki/Continuous_integration) / CD
(https://enwikipedia.org/wiki/Continuous_delivery) (Continuous Integration / Continuous Deployment) & U\ - &IEDBEIH T — 2
70—4% Docker D& A AL T FERDEEILHL TUWS . 5 (2[FHY—/N\—L RO Ea1—F 17 (Section 11) ¥ Lv >
RS DT REDEAITRERBEREHRE WA S .

HRTIZE S THOZFEDMRIILATZAIN? 12, SHHSDERTIFEALBFH LY —ILA=ZEDMmEr L T7nosov—
DIT—2770—5FFH L TWLTIZABIN?

73.Docker Fa—F Y T7I)L
Docker & (75 12A & IRR G B 1-012(F , REEIZil> TEIA L THDIDOD—FEBLFILTCTHD . ZZ Tl , Docker HEFEAF 1
— MY TILBEITHOTULNC .

Docker M1 > & b —JLIZDWWT(E , Section15.6 5 LU AD K+ 1 X > F—< 3 > (https://docs.docker.com/engine/install/) & 208 L T
H UL =Ly Docker DA R F—ILATET L TWBHEHR T, KR ED D HDET S .

7.3.1. Docker FHEE&
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Docker A{FULMED D287 , BRENZEBLFREAMBAL LD - RO/NS IS T TAECERASIN-AEA4TAICANI LT, §:<(F
21— M) TIVIZE) A TNV & f- Uy

Docker A ENT ZENKENIL R Ty THRLIZDA Figure 40 TH S . /Ny T —CINF—DDFEREDZ v & A A=
(Image) * &£ .31 . f X—(F, Docker Hub 72 ¥ D) 7RE b ) TEAINTWS HEDEX T O— KT 5h , BRATHRARLDA X
—CHERT B LARETHD . 1 X —CHERT BN’ S £ 5GCR L1-7 71 )LH' Dockerfile T# % . Dockerfile H 5
A= HAERT B3EA build & L33 . A X—SHAVRR ML DX R IZO—F&ah , BREICHDABREO - ¥ 4 A>T F
(Container) ¥ L .3 . Container A##Eg 2 -OIZ{EFRHINZIV > KA run THS .

docker builld docker run _ssl
> > -"
Dockerfile Image Container

Figure 40. Image » Container

7324 A—=CHE XD O0—F

Iy —4k & - Docker OIRABIRIE (= 4 X — (Image)) (& , Docker Hub (https://hub.docker.com/)) A*H X > O— K TX % .
Docker Hub (Z(Z , EIAXRREE - FUAAMEM L 1= Docker f X —AHEH LN TEHL) , GitHub e X ¥ RIUBEE T, 4 — 7 B TAR
INTWWS .

=& Z1E, Ubuntu d+ X —2 (% Ubuntu O/ AR b 1) (https://hub.docker.com/_ubuntu) TABEX N TEH ) , pull a7 KA&1F
AZETA—AIZRIA—FRTHIEATED .

BASH
$ docker pull ubuntu:18.04

T, A XA=2&0 - (A02) EICE&SFINE K7 (tag) ¥ I, FIT/N—2 3> 538ET 27 EDERTELNS .

pull 07> KN(FF 7 #JL b TlF Docker Hub TA X —CAMEL , X7 0O— K %479 . Docker 4 X —Z B4
T 212D T—RN—Z (LR b (registry) & &.3) (3 Docker Hub 72(F Tld7 < , fz & A (F GitLab X2

Q GitHub (ZFHEDL X b HEEARMEL TWS L , BADY—N—TL R ) AEIALL EFH I HTTRETH S .
Docker Hub DAoL 2 b 1A pull 5 (2(5 , myregistry.local:5000/testing/test-image L (2,
A A= EBDFFAITDITBETL A MIDT KL R @ HIZA TS 3> LTR— M ES) 5218875 .

733. A T HE)
Pull L T&-A A —2HEENTSIZ(E, run OV RAE .

BASH
$ docker run -it ubuntu:18.04

ZIT, -it sl AR oT 4T sheldty s 3 AT B0 ELF T 3 THD .

Z0AT Y RERTTEE , REBKI NI Ubuntu ASEEIZH , AT K54 2AH a7 FAFTHAD S & 9 (27405 (Figure 41) .
IS ) ITHREMRREIZH DATHIRIR (5 X1 L) DI & % Container (IA>F7F) & L.t .

tomoyuki@eiffel:~$ docker run -it ubuntu:18.04

root@3d7e5903b640: /# |
Figure 41. Docker % {# - T ubuntu:18.04 1 X — =>4 &)
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ZZCEALT: ubuntu:18.04 DA X —(F , T Ubuntu 0S 124, §TIZ7/ O Z LA YR M—ILIBADEDEHHD . Zh
(%, Section 6 TA7= DLAMI ¥ & & L TETWS . fz& Z1E, PyTorch A3 > R b —)LiIEHD A X — (4 PyTorch A3 Docker
Hub ')A | V) (https://hub.docker.com/r/pytorch/pytorch) TABIE L TULVS .

haREILTAHAL -

$ docker run -it pytorch/pytorch

0 docker run #FITL1-& %, O—HILIZEZYUT D4 X —HROASLWEEIE , BEIMKIZ Docker Hub A 5 &
JrO—RFEns.

pytorch daA > FFHHEENL -5 , Python DS T ILAIM L BT, pytorch 24 2 R— b LTHL D -

BASH
$ python3
Python 3.7.7 (default, May 7 2020, 21:25:33)
[GCC 7.3.0] :: Anaconda, Inc. on linux
Type "help", "copyright", "credits" or "license" for more information.
>>> import torch
>>> torch.cuda.is_available()
False

ZDEHIZ, Docker H{FH Z & TREBITETENO0S - 7O 5 LDA-1-5TEIREABIRGT 2 Z ¥ AA[EEIZ S .

734 BRETDA A= HES
BADEAV TN ITT - SATS5)DA R b=ILE&ntz , BAEITOA X =S 5D Z E HABETH S .

1= AL, ZEO/N XA FETRICIEME L T3 docker A X —< (https://hub.docker.com/repository/docker/tomomano/labe) (2 ,
Python, Node.js, AWS CLL, AWS CDK 72 DY 7 b 7 T 7H > R b —ILIFATHY) , X7 O— KL TL BT TT CITNXF >
D7ATTLHFRITTED LI ->TWD .

HRAR LD docker f A —2AESD(Z(F, Dockerfile ¥ WA BHIND DW= 7 7AILEREL , ¥DFRICEART OIS LEA R
F—ILG BHOREBERERL T .

Bfkple LT, AETREL T % Docker f X =L > % B TH & 9 (docker/Dockerfile
(https://github.com/tomomano/learn-aws-by-coding/blob/main/docker/Dockerfile)) .
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DOCKER
FROM node:12
LABEL maintainer="Tomoyuki Mano"

RUN apt-get update \
&& apt-get install nano

RUN cd /opt \
&& curl -q "https://www.python.org/ftp/python/3.7.6/Python-3.7.6.tgz" -o Python-3.7.6.tgz \
&& tar -xzf Python-3.7.6.tgz \
&& cd Python-3.7.6 \
&& ./configure --enable-optimizations \
&& make install

RUN cd /opt \
&& curl "https://awscli.amazonaws.com/awscli-exe-linux-x86_64.zip" -o "awscliv2.zip" \
&& unzip awscliv2.zip \
&& ./aws/install

RUN npm install -g aws-cdk@1.100

# clean up unnecessary files
RUN rm -rf /opt/*

# copy hands-on source code in /root/
COPY handson/ /root/handson

Dockerfile MFEFDFIBIFFEL < (FThEWLAY, F-E A LENDO— K T<1> TRLIzEZ A, Python3. 701 > X b —ILEFLT
LTW3 . Ffz, <2>TRLIZEZAIE, AWSCDKDA > R F—ILEITOTWBZ EAhA D159 . ZDLHIZ, )T 0S

TITIDERLANTA A =LAV REBE—FRRLTW 2T, B0 Docker f X —ChERT 58 A TED . —
FAA—CHERTNLE, tNealithd 22T, ELR—OFERREABBICEERT 2 HTES .

FCORE T (DT OIS LEST-DIZR. EWADIE, 7075 I I00HETIEL EIZT H4sE12A, Docker A{FUNZ 7
BIEEDL ) OB (FEETHD . DL HIRERT, 777 FUSAIGZETH , Docker A RM - iILAMIFBO TELY .

3> /L Is Docker alone?

a2 T &AW RIEFTEIRIRY —)L & LT Docker A48 L1=A%, (FACEIRBIZLUV 0N ? & FBEWLT Ntz | Docker
DGR , B> T R—2OEEIRE Y —ILH R I N TE - . WFhoY—ILE |, #E&X0 APL(ZDUL T Docker &
HIBT B HDHAZ LAY, Docker (Z(F7WHEOFHEA R L TWS . ZZTEEDFTHERLWLCOAEENL LS .

Singularity (https:/github.com/hpcng/singularity) (#2518 X> HPC (High Performance Computing) H93 8 cAKOS LN T+
75w b7 A—LTHhD . Singularity TiFAF - HIRMEID HPC 2 5 2 X —THOEBIZE L - & ) wiksthanTunsd . 1=
& ZE , Docker (FEAH(Z(F root HEIR TEITESNBDIZXL , Singularity (31— —#ER (3~ > F&#F{TL 7‘:1—*7“‘ —B5)

T7/O7Z LAETEND . root R THFEITIZ Web H—/N—D & I IZEN - DEAHDEEDT —EZDI-OIZERT 54
—N\N—TFBL WA, SEOI—Y —A LA BN TETEAFETT 2 HPC 2 5 24— TCldfB e 5% . F1-, Smgularlty (Z

==

MEDA A—SOERTTE - TAL AT LEH>TWWSA, Docker 1 X —2 % Singularity 1 X — (2 L E179 B 1%8E
BLTWS

podman (https:/github.com/containers/podman) (& Red Hat #t(Z & > TBERENI-b ) —2DIAVTF TSV b 7+ —LTH5 .
podman ($EAK)(Z Docker ¥ FA—nI 7> FARAL TWSAH, FH(F RedHat (L& > TR 7 v FHniThifz . podman
Tld , Singularity ¥ AEICI—H—HRTHT O IZ LOFITAARETH ) , 777 FH LU HPCOmMADEEIZXIET % 3
CTFFT TV N7 A—LEBRRLTESNT: . F1-, (DEZFNZH D EH ) pod ¥ LIENDHEDMENEAI N TS .
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EEZDOEANLER LTIE , IRFARTIE Docker ¥ 22— L THITITHEIIED Z X (3 WEEZ DA, BEDH DitE (S
BOINSDY—ILHEEL TATIZWLADES I ?

7.4. Elastic Container Service (ECS)

1

Figure 42. ECS D7 7>

ZZFTICAHBAL T& =& 52, Docker A Z & TRABGTEIRIE A BB (CHEE - REIT D Z L ATEEIZR D . NEORBDEHEE
LT, AWS ETDocker #{F571-5TE S AT LAWERT DAELMRAL L .

Elastic Container Service (ECS) ¥ (& , Docker A {f > 7-518# 5 X 2 —% AWS LIZ{ERT 5=V —ILTh % (Figure 42) .
ECS #1945 Z ¢ T, Docker (Z/Nwha—S&NT7 74— a3 aitBH o S AR—ITBALEZY  itB# s S 28 —D(1 R
X AHIBM - BT BRIECGRT—) ) ATH) N TES .

ECS DIE A 7R L t=DH  Figure 43 Tdh % . ECS(F , KR 7 (Task) L HIN 2B TEHINGHS a 74RIHTS . ST LA
IZRRIHDBWAEIND L, ECS (IRMANZR R THRES iz Docker f A —J &ML R M A bR T O—FLTL % . ML 2
A 1) & LTIk, Docker Hub x> AWS J#EH ) Docker L- X 1) T# % ECR (Elastic Container Registry) #8E€9 % Z & N\ T&
5.

ECSDRDEZERRENIRRAIDEETHD . HHHUHEERINIZI TARXR—NT, stTEEWHAVYNS MRAEA > 2R R &EUH
L, ¥ZiZDocker f A—LAFET DI THESNIETER R IABHAEND . "STEARAVNS WMRAEA > 2R X A ARUH T
EESA, BERHIZE DL S IERE - R S —TZDEIREITHIANT , T—F—DIEEL1/3F7 A —RIZHEH .

Ft2, VTRZR—DRT =) THECSIZHE T REERMETHD . AT —1) 78, V7RAXR—KNDA L RAZ L ADTEAT %
ZRTL L ETEAERIIIGLTA VAR ADEE) - FLE 51T ) BIEATET . 77 AR —2EKDFTEAH I EE S N -BHE (;z & £
[FB0%NEREE) A A TWIGE , F- BRI AR R &7 5 AR —RNIZAL b LT 2#E% scale-owt (R —ILT 7 b) & LU,
BRHBH-mEICAREL A VAR R EFIET B3E4A scale-in (R —IL1 ) e L. 9T RE—DRT—1) 7L, ECSHIF
HDAWS D —E R EHBTZZ ¢ TERIEENS . A&MIZ(Z , EC2 ¢ Auto scaling group (ASG) X> Fargate > 2 DDEIRfEA
% DIGEBEIREIND . ASG (ZDU\T[Z Section 9, Fargate (Z-D>U\T(Z Section 8 T& V) s¥4MIZfiReid 5 .

INH—ENRAIDERE , ECSFAFTR>TND . ITRAX—DAT—1) L IRXAIOEEIZEAL TONTA—R5—F
FEELTLEZIL, A= V—3 (FEALRICHEZTIOD REDR RV EBRANT DI EANTED . J7AR—DRT—1)72d-
TRAIDEIZL & ) ETARIETOA AR ZAHREL , RRIATT LI BIEAEL AV AX A (FTRTELEENS .

T, 22 F CHBARNAREIENTL £ 2120, IKEHD S (L FR Docker & AWS %{F > TR AIETR S R 7 LAEBEL TW 2

9!
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(1) Pull docker image

DockerHub
> etc
docker
Task ——»
ECS (2) Scaling the cluster
R 2
Cluster
LiLLL LILLL LILLL
r g gr g g g
:|_ _]: :|_ _]: :|_ _]:

LLLL LLLL LLLL
(3) Placing tasks

Figure 43. Ebs DHZE

8. Hands-on #3: AWS TEHENERIEIZ Ry P &ESES

N A EZETE , Docker & ECS #ER{E L MM E T 7 r—o a s a TR L L) . AKKICIE , FELEICL 2ERSEL
BAIT)ZET, 27472 brbFALNXERICK L TEEA£EMRS 5 , BT Question & Answering 7 b &ERL & 5
ECSA#FIAT 20T, 2a7/0OBIL>TEHRIZA RZ L ROBAEFIEL , WINIXR RV EFRITTHL I N AT LABRL L
5.

BEOBMEENDT—2 70—TlF , ETILDIIER = #i (F—X~DER) HAERRLTRNTHS . LH LD

0 5, GPUBEID EC2 7 5 R X —5{F >z ET VORI PHREA S -8 , IKE (Section 9) THL) 1K .
AEL, 77TV RETHDI T RAR—DIER - R 20 OB EOBERICIEND 120 , £V S > TIVEFEETEIRT
& SFargate 7 7 2 & — 7% ULz HERFT B OIS A L8N T S .

8.1. Fargate
N RF T ASTUWCBIZ , Fargate & U9 AWS O#BES 1> T  EHH S (Figure 44) .

D>

T

Figure 44. Fargate )7+ 3>

ECS i E AR 1- Figure 43 5 4, ) —ERTH LS . ZORT, ECSOHOBETIZHD I T AXR—ARENTWDEA , ZNDI 7 AR
—OFTHEET ) ke L TEZS0RIREH DS - EC2 HBL\3 Fargate DLIhnTh S - EQ AALIIRE | 0%
(Section 4, Section 6) TERBAL 12 & ) AN TA R X U ZAARENL , STEAFITEND . LHL , EQ AAVFEKS 2282 —D
YERY - EIR(IRANIL BB EHRREVLDT , XE (Section 9) TIEAT 52 £ (1295 .

Fargate & (3 , ECS TOFIBICHLL TEetans , AV TFHAERALIAERR 4 EL 85 -ODHAATHS . STEEESE
HEW) RTIE EC2 & 1RENFMMT LB AY, Fargate (F EC2 4 > XX AD L D HUIENFRIKIZ 67700y . WEEEEA 67700 & Ly
ADIE , e ZIESSHTAZ A>T 52 EFEARICEEINTUOEWLL , RIZHDY T T T hEA R M—ILLIzN) I E D&
HFIEL AL . Fargate T 9~ TOTHE(L Docker I 7+ 5A L TiThN5 . §7bh , Fargate #FIA9 5(2(3 , 2 —H—(I&

https://tomomano.github.io/learn-aws-by-coding/ 62/153



6/2/24, 5:00 PM J— K THESAWS AP

FNZFTE Docker X — A 38 L TH & , Fargate (I docker run AV RAaERT 2 ¥ TitE4X 22 5#%E179 % . Fargate
HAUWSFIRIS , Fargate & ECSDT T AR —ITIEET B & , AT — ) U IR EDBRMENBEARE - 7O 7 L THRTE DR TH
5.

Fargate Tl$ , EC2 X[AtkIZ CPU & X&) —DH A XA MBBELDTZTIEETE S . BERFRTIE, CPU($025-437 , RAM (405
-30GB O TEIRGT B &N TES GELCIF AR FE 1 X>F— 3> "Amazon ECS on AWS Fargate”
(https://docs.aws.amazon.com/AmazonECS/latest/developerguide/AWS_Fargate.html) £H8) . &5 2 X —DRA—1) > ITHRBLH Fargate
TIFEC2(FX K& CPUDT - RAMBEABE—( XX RITHETEHZEHATET , $1-GPUAFIAT A HTEL .

PA_EAt Fargate MIEETH -71=h%, ( EX EBETHAL THRALAE L E 20 S . ZIHBIEEBICFLENLAHAS
ECS & Fargate A{f>71-F| % X 7 DRIBRDEF AFA TN S .

Q BEIZ(E , ECSICH 5T %2052 &—(ZI3 EC2 & Fargate /A 71) v R&FERAT 52 & 6TRETH S .

8.2. #E{f5

IN XA )Y/ —R O— K (F GitHub ¢) handson/qa-bot (https:/github.com/tomomano/learn-aws-by-coding/tree/main/handson/qa-bot) (Z &
5.

AN XA DFEITIZIE , BB X7 TRRBA L 7224 (Section 4.1) A > TWBHZ ¥ &#FiIEX 95 . £71-, Docker EH DO
— AL NA VAR P—IVBHTHDZEHLVETHD .

ﬁ Z /N> X7 > TlE 1CPU/AGB RAM o) Fargate 1 > AR > R & AT 3 . sTENZFEITIZ(F 0.025 $/hour I X b
MRETDZEITEE .

8.3. Transformer % U 7= question-answering 7' A 7' s

ZONZAFTHRET D, BEMERRIZES AT LR L) BERIZERL LS - RO L ) %30k (context) & ER (question) A5 5
N-Rna8Ed 3 .

context: Albert Einstein (14 March 1879 - 18 April 1955) was a German-born theoretical physicist who developed the theory
of relativity, one of the two pillars of modern physics (alongside quantum mechanics). His work is also known for its
influence on the philosophy of science. He is best known to the general public for his mass-energy equivalence formula E
= mc2, which has been dubbed \"the world's most famous equation\". He received the 1921 Nobel Prize in Physics \"for his
services to theoretical physics, and especially for his discovery of the law of the photoelectric effect\", a pivotal
step in the development of quantum theory.

question: In what year did Einstein win the Nobel prize?

AEERT HEFEZE L R T AL, 20L& ) MBIZXTL T, context (ZFENDANXTFIINSIEMRE LD EEA RO TET D E T
% . LORBETIE , KDL ) REEEART~NETHD .

answer: 1921

ANBIZE ST, ZOEHBNELIERTHZCIBSHTHDH, Ao E1—RIZHENEBHIEDIDITEHL W (IBSIZEGHITE
%1239 . LAl , BEOREFEAFE >1-BARASEWUENES(FEL < , ETRUEZL ) B8R K3H TEWIEERTEZETE
DETIVAEEDZENTES .

4[E)(3 , huggingface/transformers (https:/github.com/huggingface/transformers) CABIX N TWAEEIRZANDSEETILAFHEYT S Z
T, LTERLI-MEAE QAR b EIED . ZD Q&A R | (4 Transformer
(https://enwikipedia.org/wiki/Transformer_(machine_learning model)) ¥ & (N2 ETILA{F>-BREEWIRIZT Z b Z TS (Figure
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45) . Z 7005 Lk, Docker [Z/Xw A —2 Ltz b DHY EED Docker Hub ) AR | 1)
(https://hub.docker.com/repository/docker/tomomano/qabot) [ZFEL THh D . 777 FORHIADENZ , £ N7 055 LABIKT
L THLD .

Output
Probabilities

-
Add & Norm

Feed
Forward

' N Add & Norm
Add & Norm

Multi-Head
Feed Attention

Forward ) Nx
~— ]

Nx
p—>| Add & Norm | Mosked

Multi-Head Multi-Head
Attention Attention
L L
— J —
Positional Positional
Encodi D & '
ncoding Encoding
Input Output
Embedding Embedding
Inputs Outputs

(shifted right)
Figure 45. Transformer €7/L 7 —+ 72 F + (E{F4HH: Vaswani+ 2017 (https://arxiv.org/abs/1706.03762))

e SEIFFBFADETILAEBVTUWEDT , FAEHAYT) DIEEZ 5N ANEETIVIZRAL TFlATTH

t) GER) DA TH D . HROIFEH(L , CPULITTHTAERITIT) ZEATEDNT, AR POBIRYE , TkES >
TIWZTBHEMT, 2O/ XF T GPU (FFIA LWL . —fREIIC , Za—F )Ly MIFENIF ) HEEK
(SETEOR PHOKREC, (DL I BWIHEIZGPU (3 & V) BOARET S .

RHA< > T, AEMESH Docker image # O—AHJLIZX 7> O—F (pul) LTZ &9 .

BASH
$ docker pull tomomano/qabot:latest

pull T&7=5 , B&RZ o Docker (ZERMIAIKRITHNT THL D . (3 context ¥ question v > F T4 > DEHE L TERT S .

BASH
$ context="Albert Einstein (14 March 1879 - 18 April 1955) was a German-born theoretical physicist who developed the

theory of relativity, one of the two pillars of modern physics (alongside quantum mechanics). His work is also known for
its influence on the philosophy of science. He is best known to the general public for his mass-energy equivalence
formula E = mc2, which has been dubbed the world's most famous equation. He received the 1921 Nobel Prize in Physics for
his services to theoretical physics, and especially for his discovery of the law of the photoelectric effect, a pivotal
step in the development of quantum theory."

$ question="In what year did Einstein win the Nobel prize ?"
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LS, RDAT U RIZE>TaAYTHAEFITTS .

BASH
$ docker run tomomano/qabot "${context}" "${question}" foo --no_save

A[E|fZE L - Docker image (3 , 55—31%#k(Z context ¥ 73 2XFF% , SB25|%$k(Z question (CHMT HXFINAZ(TD175 . =3l
B, BB OWTE ,, 77V NICET 2 EOFRKLEDEHELDT, LWEEFRIZLARCTLLU.

ZOAT U PERITTDE , ROL I BBENLELNDIETTHS -

{'score': 0.9881729286683587, 'start': 437, 'end': 441, 'answer': '1921'}

"score” (FIEMBDBEEEARTHF T, [0,1] EMEATHZA b1 2 . "start”,"end” ($ , context FNMLFHEAEMRICHLT 2H %KL
TEl) , "answer" AEfEE FRISNZXFINTHSD . 1921 F- 0 , ELWEZHABR->TETWS I XIZEBLTILL .

LA DLPLELVEMAERITAINTTAHAL D -

BASH
$ question="Why did Einstein win the Nobel prize ?"

$ docker run tomomano/gabot "${context}" "${question}" foo --no_save

H
{'score': 0.5235594527494207, 'start': 470, 'end': 506, 'answer': 'his services to theoretical physics,'}

AE(F . score A0.52 &, DLBEBHR WL ITZHY, FNTHIELWERIZIE N DATTLDZ AN D -

LN, BEBFBIXZONEEEBETILAAVWSZ T, FRIZHRICAL )7 QAR Y P AFIRTETWLWBZ 2 A%hh
5. UETE, 7RSS L5059 RIZERT AT, REDEMIZAM TN TER L)L AT LERTLTULC .

4 EHER9 % Question & Answering < 25 /(2|3 , DistilBERT & L9 Transformer % #(Z L =55 ETFILHFA
Q WHNnTW5 . BkOH H5tE(F , BERL (https://arxiv.org/abs/1910.01108) A+ S TH H LML F1-,

huggingface/transformers (Z & % DistilBert dFEFRND FF a2 X T—>a (g 2R FFa X F—> 5°

(https://huggingface.co/transformers/model_doc/distilberthtml) & ZSMBH = & .

Q AT 5 Q-A Ry | Docker )Y/ — X 31— K (& https://github.com/tomomano/learn-aws-by-
coding/blob/main/handson/qa-bot/docker/Dockerfile (245 .

84. 77— 3> MR
ZON XA TS BT 7Y r— 3 > OWE A Figure 46 (2R .
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Pull Docker Hub

A\ J

CERRN GO (YR

Figure46. 77" r—2> 3> D7 —F 72 F +

MEICFrHdE , LTS )BT TH5 .

o USAT LML, BREIA AWS T ) 4r—L 3 CKET S .
o BN Z R (T ECS|IZL > THIRAMN S .
e ECS(%, DockerHub A5 , 1 X—2 AKX O— RT3 .

e RIZ,ECS($7 5 AR —WNIZHT-7s Fargate 1 > R X R &ML E(F, K7 O0— K&t Docker f X — 5 ZDHFRA AR
VRIZERET S .

o Zmr &, —ONEMIZL—o0 Fargate f > R R RAEAL EFRZ T, BEROERA AR TS L 51295 .
o CaTUAERTENDS .

* Ua7OFRITHER ER~OEZ) (L, T—K~—2 (DynamoDB) (ZEZXRAZND .

o ®&RIZ, 7747 b3 DynamoDB A HEINDEE % GiA S -

NTE, 7007 L0 —23— R ERTHAL 9 (handson/qa-bot/app.py
(https://github.com/tomomano/learn-aws-by-coding/blob/main/handson/qa-bot/app.py)) .
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class EcsClusterQaBot(core.Stack):

def __init__(self, scope: core.App, name: str, **kwargs) -> None:
super().__init__(scope, name, **kwargs)

# dynamoDB table to store questions and answers

table = dynamodb.Table(
self, "EcsClusterQaBot-Table",
partition_key=dynamodb.Attribute(

name="item_id", type=dynamodb.AttributeType.STRING

),
billing_mode=dynamodb.BillingMode.PAY_PER_REQUEST,
removal_policy=core.RemovalPolicy.DESTROY

)

vpc = ec2.Vpc(
self, "EcsClusterQaBot-Vpc",
max_azs=1,

)
©

cluster = ecs.Cluster(
self, "EcsClusterQaBot-Cluster",
vpc=vpc,

)

taskdef = ecs.FargateTaskDefinition(
self, "EcsClusterQaBot-TaskDef",
cpu=1024, # 1 CPU
memory_limit_mib=4096, # 4GB RAN

# grant permissions
table.grant_read_write_data(taskdef.task_role)
taskdef.add_to_task_role_policy(
iam.PolicyStatement(
effect=iam.Effect.ALLOW,
resources=["*"],
actions=["ssm:GetParameter"]

)
©

container = taskdef.add_container(
"EcsClusterQaBot-Container",
image=ecs.ContainerImage.from_registry(
"tomomano/qgabot:latest"
Do

O— FTHESAWS AP

PYTHON

ZITE, MEOEREEZRALODT—EZX—2%MAEL TW% . DynamoDB (ZDW T , —/N—LRTF7—FFI7F v

DETRIDT , HlFTUZ LA THLU .

ZITE N XA H#L B2 TIT oD e [ERRIC , VPCAERLTWS .

ZZT, ECSmUFRZ— (cluster) A FELTWD . 77 ZAX—¢(L, BRIEY—N—DT—ILDZ & TH'Y) , 77 RAX—DF

IZEBDBRIBA > R R L RAETET S .
ZIT,FTTBRRIAHEEL TS (task definition) .
2T, RRAVDFEITTERT % Docker 1 X —CAFERLTWS .
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8.4.1. ECS ¥ Fargate
ECS ¥ Fargate HFDICOWWT , A—FAE(HLLRTHLS .

PYTHON
cluster = ecs.Cluster(
self, "EcsClusterQaBot-Cluster",
vpc=vpc,

)

taskdef = ecs.FargateTaskDefinition(
self, "EcsClusterQaBot-TaskDef",
cpu=1024, # 1 CPU
memory_limit_mib=4096, # 4GB RAN

)

container = taskdef.add_container(
"EcsClusterQaBot-Container",
image=ecs.ContainerImage.from_registry(
"tomomano/qabot:latest"

)

cluster = OEFIT, TENDECS /T AX—5FHELTWD .

RIZ, taskdef=ecs.FargateTaskDefinition (EfiT, Fargate { > XX 2 &> 827 &#FRLTHY , £ IZZIITE
1CPU,4GBRAM ¥ W\ ) P U ARy I AFEEL TS . F12, ZOLHICLTEREINIZRRZE , T7 4 FTIRR7IZD&1
T ARZMMERENS .

|12, container = OEFFT, R R DFEITTHEAT % Docker image #EFE L TL% . ZZTlx, Docker Hub (ZBEWTH B
image 4> O0—FLTLBLITEELTLS .

ZDEHChTHIEITOI—FTHDH , ZNETTIRLIZL 7, RRIDRT L 21— IR EAEBTERITEND .

ZNHIA— T cpu=1024 YFEEINTULBDIZERLTUILL . ZhF CPULZ Y b EIHIN DT, LT
BRIZHE > TIRFECPU (virtual CPU; vCPU) A4 4T3 . 1024 A% 1 CPU (ZHE¥M T S . 0.25 %X 0.5 vCPU 73 ¢
DYFIL , ENENFHRIC 1/4,1/2 0 CPURRIAE ) X THoNBZ e 5#EKT S . £7/z, CPUIZ Y MILH
THEATEZAE)—BHLEH->T(D . Fz A, 1024CPUZ Y b &BIRLIIHEIE . 255 8 GB &
TOHRAE) —BAEIEET D EHNTES . BFOERII AKX ¥ X F—> 5> "Amazon ECS on AWS
Fargate" (https://docs.aws.amazon.com/AmazonECS/latest/developerguide/AWS_Fargate.html) AR .

Table4.CPU 1=y p & F5TARE X E ) —EDHREFK

CPUZZ= b X E) —DfE
v
256 (.25 vCPU) 0.5GB,1GB,2GB
512 (.5 vCPU) 1GB, 2 GB, 3GB, 4 GB
1024 (1 vCPU) 2GB,3GB,4GB,5GB, 6 GB, 7 GB, 8 GB
2048 (2 vCPU) Between 4 GB and 16 GB in 1-GB increments
4096 (4 vCPU) Between 8 GB and 30 GB in 1-GB increments
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85. A& wyonTF7aA
2Ry IDFEHIRETE I ZAT, BEREX Y757 70140LTHLD .

F7O014DOFNEL , 2NFTONLZA L EIFEAERBTHS . SSHIZLBO7 1 DREALUVDT, L LABELLCSWTH
. 22T, AV ROMNET D (# THEDTZIOAL FTHD) . tNEFNDOEREENTL £ -135480F , /o XH 1,2
IZR->TEZBLTWEE&W . =Ly b F—DREHENTIZ (Section 15.3) .

BASH

$ cd handson/ga-bot

$ python3 -m venv .env
$ source .env/bin/activate
$ pip install -r requirements.txt

$ cdk deploy

F7O0A4 DAYy FHESEIZRITINNIE , Figure 47 N4 ) HHNAESNZETTHS .

arn:aws:cloudformation:ap-northeast-1:606887060834:stack/EcsClusterQaBot/f89b5980-b42d-
ac70
(.env) tomoyuki@balthasar:03-qa-bot$ |

Figure 47. CDK77'01 F1T#& D 1

AWS O —)uizOs4 LT, F7Oa03N=R Xy o DFREERERL THL ) . TV —ILhs , ECSHR—2(217{ & Figure
BN ) WEEHRRIND(ET THS . EcsClusterQaBot-XXXX ¥ W) HZHDOWZI T RAX—ERD(TdL ) .

Cluster ¥ W) DAY, FKIFEDRBALI-EH) , BEOBRIEAS R R 25 KD —DONDE[ITHS . Figure 48 T, FARGATE ¥ L9 X
FNOTIZ 0 Running tasks, 0 Pending tasks ¥ FRRINTWBIEAMRL LD . ZORRTIE—DH XA IAE-STULRLD
T, FAET TS H>TWD .

@ New ECS Experience %

Tell us what you think Amazon Elastic Container Service Clusters

All Clusters i

Amazon Elastic
Container Service

Clusters (2) c | I
Clusters

Task definitions Q

Account settings

Amazon ECR
EcsClusterQaBot-EcsClusterQaBotCluster6488E3 1F-txuOJOuYkRhf
No default found

Repositories

Services Tasks
Documentation [4 Mo services deployed in cluster. No tasks running in this cluster.

Discover products A
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Figure 48. ECS 3>/ — /LB

HWT , ZOBHENDZED X Z 1 —/N—h% Task Definitions ¥ WHIEBEARDIT, 7 v L& . BEIL1zEDX—2T
EcsClusterQaBotEcsClusterQaBotTaskDefXXXX ¢ WHIEEAR DA 2D T, B . fluntzdedn_—L 5 2o 0—)Ld % & Figure
49 (TRL =& ) IEBARONB1A 9 . T2 CPU - X E!) —DEX> , Docker container MFATIZBIG BE/ML EHY, 2D
Task Definition MEEA SHEART 5 A TES .

Task size 2]

The task size allows you to specify a fixed size for your task. Task size is required for tasks using the Fargate launch type and is optional for the
EC2 or External launch type. Container level memory settings are optional when task size is set. Task size is not supported for Windows
containers.

Task memory (MiB) 4096

Task CPU (unit) 1024

Task memory maximum allocation for container memory reservation

|fIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIJ

4096 shared of 4096 MiB

Task CPU maximum allocation for containers

|fIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIA

1024 shared of 1024 CPU units

Task Placement

Constraint No constraints

Container Definitions

Container ... Image CP... GP... Infe... Hard/Soft memory limits (MiB) Ess...

[ EcsCiu... tomomano/gabot:latest 0 == true

Figure 49. Task definition M7

8.6. R 2V DFAT
thTlE BRAETF 7040 L1 57 FISRBLTAE S -

ECS (2R R U BRAT 2DIEREMILNT , KR DRANEEEIZT 5700 F L (run_task.py ) % fE L 7z (handson/qa-
bot/run task.py (https:/github.com/tomomano/learn-aws-by-coding/blob/main/handson/qa-bot/run_task.py)) .

BRDEH4AT P T, ECSIZRX—IZHLWEREZRAT S A TES .

BASH
$ python run_task.py ask "A giant peach was flowing in the river. She picked it up and brought it home. Later, a healthy

baby was born from the peach. She named the baby Momotaro." "What is the name of the baby?"

A run_task.py #F1T9%I2(F, a7 K542 TAWS OFEMERAREINTWA I EABHETH S .

"ask" M| ¥(ZHtE , K (context) ¥ EfH (question) A 3| e L TEL TW 3
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ZnaAvr F&FITT B, "Waiting for the task to finish..." » EhH KRS , BZEAEFZFTLIESCF-ahd . ZnHE,
AWS TIF ECS AR R 7 &R , #HTL UL Fargate DA > AR A &#REIL , Docker f X =L & 4DA VAR AIZEET S, &L
I —EORUEA L ENTWS . AWS a2 =L , ZO—EDEFAEEZR) L THL D -

FIENDECS O —ILEEIZHE Y , V7 ARAXR—DEH A7) v I TDHZ 8T, 77 AX—D:FMEMm AR . &RIZ, "Tasks" &
WA EBIDRTHHDDT , n&BC (Figure50) . 3¢ , RITFDRRAIZD—BHAERREINDZA .

Services Tasks

Tasks (2) ‘ C H Stop Vv ‘m

Q 1 &
Task v Last status ¥ Description Task de... ¥ Revision Starte... ¥ Started at ¥
P aad7ge... @ Pending - EcsClusterQaBo 8
3 b1a869... © stopped CannotPullCon... EcsClusterQaBo 6

Figure 50. ECS DX X 2 DETRIEEE=ZX1) > 2

Figure 50 TR TEMN 5 & 912, "Last status = Pending" ¥ 7 > T\ Z &A'D , ZORTIE , R A7 A5FRITT 5% HA L TWDHE
BETHs, &) Zehbhh D . Fargate DA > AR X% #EEIL , Docker image %#ECE 9 % £ TH &L ¢ 120 DKHA DD S .

LIEn<FFD9) BT, Status A "RUNNING" (ZBFE L , stHEAMAE 2 . stHAW D L, Status (3 "STOPPED" (2B , ECS (&
- 7C Fargate f > 2 X > R (FEERIZS vV b XTI 3ND .

Figure 50 E@EA S , "Task" DINZHB XA IIDI ) w oD T, RATOFMEA AW TAL 9 (Figure 51) . "Last
status”, "Platform version" 73 &, R R 7 ONERHARREIN TS . 712, "Logs" DR T AEBC Z & T, A FFolkadL-FT0
JHEBBETDHIENTES .
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48ce33531af149bd8747064ae830535¢
Configuration Logs Networking Tags
Status
Last status Desired status Stopped reason Started at
@ Deprovisioning @ Stopped Essential container in task exited  2021-06-29T15:30:46.572Z
Created at

2021-06-29T15:28:20.534Z

Configuration

Platform version Task definition CPU Memory
1.4.0 EcsClusterQaBotEcsClusterQaBo 1vCPU 4GB
tTaskDef54F4C2A5: 8

Containers (1)

Container name A Image URI Status CPU Memory hard/soft limit

EcsClusterQaBot-Container tomomano/qabot:latest @ Stopped - -f-

Figure 51. BRJ% X 2 DFT42R

T, run_task.py AFRITLIZAV FIAUIZR-TETHDE , Figure 52 D& ) WHENABLNTWSIET THS .
"Momotaro" ¥ W) IEL WEZEAR>TE TS |

(.env) 5 $ python run_task.py ask "A giant peach was flowing in the river. She pick
ed it up and brought it home. Later, a healthy baby was born from the peach. She named the baby Momotaro.
" "What is the name of the baby?"

Submitting task...

Task ARN: arn:aws:ecs:ap-northeast-1:606887060834:task/EcsClusterQaBot-EcsClusterQaBotCluster6488E31F-txu
0J9uYKRhf/48ce33531af149bd8747064ae830535¢e

Waiting for the task to finish...

Context: A giant peach was flowing in the river. She picked it up and brought it home. Later, a healthy b
aby was born from the peach. She named the baby Momotaro.
Question: What is the name of the baby?
Answer: Momotaro
0.9704799652099609

Figure 52. Bffjx X 2 DFE{T4ER

8.7. 8 2 DRIFRAT

ST, RFE -2 DERARA Lzl 1A, SERREH L 177 7 —> 3, ECS & Fargate %) Z & TR/ &
ADERIAIIET 22 eV TE S . TIRIC , 12K SAOEMAE—EITHAL TH LS . run_task.py (2 ask_many &7+ 7S 3
CEMITRHZE T, EHOBRA—EIZEETE % . EFOWA(L handson/qa-bot/problems.json
(https://github.com/tomomano/learn-aws-by-coding/blob/main/handson/qa-bot/problems.json) [ZEFHmI LT LS .

ML AT FEFITLLED .
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BASH
$ python run_task.py ask_many

AT REFETLEET, REFEDECS OV —ILIZITE , R R ND—8 %A R THL ) (Figure 53) . 8% Fargate 1 > X &>
ZHEIE N, KR IZHAWINZFKITE N TWDDHhHH S .

Services Tasks

Tasks (12) ‘ C H Stop ¥ ‘m

Q 1 2 > @&

Task v Last sta... V Description Task definiti... ¥ Revisi... Started ... ¥V Started at
(P 1fed6s... @ Pending - EcsClusterQaBotEcsC 8 - -
@ z4fece... © Running - EcsClusterQaBotEcsC 8 - 7 seconds ...
@ aa2c82... ® Running - EcsClusterQaBotEcsC 8 - 4 seconds ...
@ eefecs... ® Running - EcsClusterQaBotEcsC 8 - 8 seconds ...
@ 2005a... () Deprovisionir  Essential conta... EcsClusterQaBotEcsC 8 - 25 second...
P 48ce33... © stopped Essential conta... EcsClusterQaBotEcsC 8 - 9 minutes ...
@ 53cas... () Deprovisionir  Essential conta... EcsClusterQaBotEcsC 8 - 23 second...
@ 60333... () Deprovisionir  Essential conta... EcsClusterQaBotEcsC 8 - 22 second...
@ aad7s... ® stopped Essential conta. .. EcsClusterQaBotEcsC 8 - 12 minute...
@ blass... ® stopped CannotPullCon... EcsClusterQaBotEcsC 6 - -

4 3

Figure 53. BB % X 2 % [AFFIZRAT 2

TRTDRATDAT—RAH"STOPPED" (275 »1-Z & AR L 12 £ T, BRIADEIZELZEBBL LY .- ¥niE, kona~vr F&F
79% .

BASH
$ python run_task.py list_answers

#RE LT, Figure 54 L ) WHAAEOND/2A ) - EHANERBEICYL , BLEBRTEETETWSZ eAbHN D15 .

https://tomomano.github.io/learn-aws-by-coding/ 73/153



6/2/24, 5:00 PM O— FTHESAWS AT

Context: Nikola Tesla (Serbian Cyrillic: 2?222?2?222?27? 222222?22?; 10 July 1856 ??? 7 January 1943) was a Serbian American inven
tor, electrical engineer, mechanical engineer, physicist, and futurist best known for his contributions to the design of the mo
dern alternating current (AC) electricity supply system.
: In what year did Tesla die ?
1 1943)
0.47624243081909157

Context: The Normans (Norman: Nourmands; French: Normands; Latin: Normanni) were the people who in the 10th and 11th centuries
gave their name to Normandy, a region in France. They were descended from Norse ("Norman" comes from "Norseman") raiders and pi
rates from Denmark, Iceland and Norway who, under their leader Rollo, agreed to swear fealty to King Charles III of West Franci
a. Through generations of assimilation and mixing with the native Frankish and Roman-Gaulish populations, their descendants wou
1d gradually merge with the Carolingian-based cultures of West Francia. The distinct cultural and ethnic identity of the Norman
s emerged initially in the first half of the 10th century, and it continued to evolve over the succeeding centuries.

Question: What century did the Normans first gain theilr separate identity ?
Answer: 10th
SEORes 0.7034500812467961
3
Context: The Normans (Norman: Nourmands; French: Normands; Latin: Normanni) were the people who in the 10th and 11th centuries
gave their name to Normandy, a region in France. They were descended from Norse ("Norman" comes from "Norseman") raiders and pi
rates from Denmark, Iceland and Norway who, under their leader Rollo, agreed to swear fealty to King Charles III of West Franci
a. Through generations of assimilation and mixing with the native Frankish and Roman-Gaulish populations, their descendants wou
1d gradually merge with the Carolingian-based cultures of West Francia. The distinct cultural and ethnic identity of the Norman
s emerged initially in the first half of the 10th century, and it continued to evolve over the succeeding centuries.
¢ Who was the Norse leader ?

: Rollo,

SEOFE ©.9961329869148798

Figure 54. $ python run_task.py list_answers D742

BOHTE) ! ZZFTOVWTINEGAFE THVENLAS H , REFEICL 5B ETIVAFE > TEETER~OEZEAERKT S
SATFLERIN ETBRIENTEZ ! ¥hd  BEOEMIZCEERFICTICTES L), e THbEaWRY—ZE) T 1—4% b 571>
27 L T#HS ! A GUI (Graphical User Interface) & FE T 2 Z X LAH o71=AY, TD R T LIZfEEY GUI A#BMT hid7eh
AR T 7 —ERE L TERATE S5 .

run_task.py THREIARALLTDE , EEA L TWDETFT—RR—R(ZEAEAIZ M) —HBE > TUL
. INBbDIT M) =T NTUBEERTDIZIE , ROaAT FEE) .

0 BASH

$ python run_task.py clear

8.8. 2 &y U DHI&
ZHUCT,, SEIDN X F IET THD - HRICAZ Y 7 H5BIRLL S .

2Ry HBIET A2, BiEl F TEREERIZ , AWS O/ —)LiZ04 1 > L CloudFormation ME[EAH S DELETERR > A2 1) v
THH, AT N IA AL AT NERITTS . A9 KR40 TH5EE, kna<v > FAaERT5 .

BASH
$ cdk destroy

9. Hands-on #4: AWS Batch & {f > THMFEE D/ (/N —/NTF X — R —F A
Y9 %

N XA E=[EIT(E , ECS & Fargate 4> CEEEREE S RTLAMHELI: . 7L b s, #RBOER,GESNIGE
2N 3 THAFRITEN , =Y —(ICEZNREIND L RTLEEDZ EATE . 22T, T TICERZANEREETILEF
WCT 7N r—>a amEBRLE . LAL , —BRUICE > T, BRFENT—2 70—TEEN THE--ETILEINGKRT 5 Z & A&
DATYTZHBIETTHD . ¢ZT, N\ ZXFEWETIE, 777 FaeAOWTHEIRFEDINIGRA LI - SR T D 52EX
3.

KN ZF P TIERBFEICE T DN /N—IFZ A —ZRERER) E(FE . N /X=X —=%E($, ARETACL > TRERS
NBDZZa—ZILFRY PDOINTA—=ZDIMNZHB/INTA—=RDZ & TH) , BERIZIETETILOEDNR - RS ERy N T—oDT7—F
TOFvIEALZ D, FERCEA LV RLILENTA—ROEHRNBEHZ D ENEE D . REFEIIEWTNA/X—/NF A —
RDOFEFETHLEERRAITHD . LHLEAS , NA/NXN=ITA—REFETDIZE , PLITH>EEFEEZLASAEL Z 21—
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ZILFy b EFEIGIZINELH ) , L OEREALD A D - IR - BRIZEWLWTE , ZIL—T Y F L (L SADEFTILOR]BEN
HERRT D EHEEMAERODDEELR T 7 R—TH) , NA/NN—/F XA —2RRESRIZHEC & WD) BRIIBOTREOA S . &
N ZAALTE, 777 FOBALGETE ) —2&FAL TUIRIZZ 2 —F L%y FONREEITT 52 & T, ZOMEAR AL
HFEATNI S .

9.1. Auto scaling groups (ASG)
N XA TN TUWLETIZ , Auto scaling groups (ASG) ¥ & (FN 5 EC2 DS A M > THE  BDEADH S .

ECS O#liEE 5 7R L 1= Figure 43 3R V) B> TR TIFL L . B (Section 8) THHBAL 7-H%, ECSNHY T R X —TetEAHEIFEKE L
T3 EC2 ¥ Fargate A#$5;E9 5 Z & AV C& % . Fargate (ZDOWTC(IRIE CRciA L 7= . Fargate W% & , BEIZRT —ILT HRTHIR
Bhar THBBERETIBRT A TEZ . LHL , GPUAFIAT 22 EATELRULRY , W OHhDEIKINH -1 . EC2 A1#
RUETERIEATSET 228 T, 7007 I JOEMEIIETHY, GPUXRtDfD & V) SEAI DEMARE A ¥ 120 7R X —
HIBETHIENTES .

EC2 2 5 2R —IZ(Z ASG LI B Y —EZHBEIND . ASG (FEBNDEC2 1 > AR A EQACHIVIEBERTIIL—THT 5
ETOZ7RAR—%tEMT S . ASG (30 7 AR —NIZHLWA VAR RERENT S, HDWIREICH 121 AR R EFIET S
WEDRT—1) 7535 . ASG TEELME ¥ LT, desired capacity, minimum capacity, maximum capacity ¥ L\ /X5 X
— & H%% % . minimum capacity , maximum capacity (§ , ¥N¢tNT T RAX—RNIZEETEZ 51 > XX > AOBDOHR/IME - A&
HIEET D/INT XA —RTHD . BiEL, 27 AZ—ICEFHHDID > TWEWGETHT A N OREIZH D1 R R A B4R
ZIET, BIZERIERLEBRED/NNY 77— LTERT 22 eATE S . BFT, AFARIER - &2, BRIGBD1 >
AR AHRET HFEAHE , ZFRNL IR POLREED Z1&ENER1ZT .

desired capacity A% , DB % TY AT LHERT 214 > AR AN AIERET % . desired capacity (& , I Z (L2485 ) X LIZE
HETA L RE L ZADAIBRI TS (BIIZ S RIIDICA R E) R EDRE 512 AT P 1 —ILIZEDWRELEBAT 2 Z 2N TE

3. HDNFTTRE—REIIHD > TWBEFIZIGL T , desired capacity #BiKIZHIHT 22 & HA[RETH D . ED & H I FH
TUOTRAR—DAT =) o THETIDEEDDIL—IDIEH , A=) TR) o= L8, e AL, 7522 —2EOBRBE

(B #EI280% ICHHFT 2, WEDRT—1) IR O—HMEETE S . ZDHE , 77 AX—2ROETH80%% TR -1z &

IZIF 7 RZ=D oA AR ADHEIREIN , 80%%EBA D (HHWNIBADETREND)IGEFA AR ZA%EBMT S, W)
ENYASG (24 > TEBNICITHhNS .

LRED & ) B/NT X =R EETL , 1——(3 ASG A1ERT % . ASG A1ERL1-DL , ECS b DEHREA OIS LL THITEHI L
T, ECSHNLTASGIZLBEC2UTRAR—IZRAIZHRAT D2 & A AJREIZI D .

9.2. AWS Batch

Figure 55. AWS Batch 7+ 3>

FIZFRRAL & (2, ECS & ASG H#4AAEHBDHZ & T, TMENFTE I SRR — 4RI HZ A TBETHD . LA LEAS , ECS
& ASG (Z(3HVE ) IABR NS TR ETH ) , TIOEIZE > THEBRBIZE > ThHAApEELR 7 O00Z I IAERENS .
#ZT, ECSE ASGIZL B0 T RX—DEETEBEMLL T B —EXHRFEE N TS . ¢ hAht AWS Batch TH S .

AWS Batch (F¢D&NDE 1) /3y F Batch) had =2 3 7 ANTFT—R1ZFH R DML L HIEEHSE ) R LFRITEND Z ) #18E
LTW5 . ZLOBRFETTERPBIREE ANy FRHBEICHTEED . e ZE VIHHED/ NS X —2 B2 TRBD> 3 aL—2a>

HELED, EW otz —R12 . AWSBatch # WS Z EDFIRIL , 7 T RAX—DRT—1) o2 a 7O IRY (3T ~TEENT
FTa&N, A—H— (3777 FOBEROFHETUCTH 0, KEDP I TERATED AT LAFIZADRTHS . H°,

M e L THERTlE ECS/ASG/EC2 D=2EAmAL TEMEL T\ D & WL ) RIFH>THEBWLTIFLLY .
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AWS Batch Tl , 3 78RN - BHAZL—XI21TH 128 , KD & ) BEEHAERIN TS (Figure56) . £9°, 37 (Job) &
L) DAY, AWS Batch (24 > TRITANZ—DODFTEDELITH S . Job definitions & (323 TORNBEERT 2HNDTHY , Zh
IZIEFRITIN D& Docker D1 A —2NDT FLZX , FY) BT CPU - RAM DA E |, IRIEEHIL EDRENE ENS . Job
definition (CEDWTE A DY 3 THAFEITEAND . a7HFRTEaND L , ¥ 373 Job queues (A5 . Job queues & (I, FITHF
HREZH DS aTDINNZ & TH) , BEKICROIEAICRAIN-C 3 7HABRNICEITEINDS . 12, B8 queue #FCEL
queue =¥ (C priority (BEE) #:RET D Z ¥ AEAETH V) , priority DS queue (ZIBF 7= 3 THMBERICEITEIN D (EE(L
INETAZXZ—=Z2 FD"7 7R MXR"5 BB L TH A TL' %) . Compute environment (&, 5R L7772 X — & (ZFAED
BEETHY) |, FHEAFITI N 3507 (EC2 % Fargate /57052 7 2% —) A#$5¢ . Compute environment (Z( , f£/H9 % EC2 D1
VAR ARA TRRCKRENT B4 2 2R A LRy E DS R —1) LR S —HFEE SN TS . Job queues (F
Compute environment NEF KR EER L THY , ¢h(ZIH LTS 3 7% Compute environment (23 T3 5 .

PA_EAY AWS Batch #{FFH9 % ) Z THRR L THEARITNIR S WMES TH DA,  EK EBETHHL THAA LA 2k
259 . ZIHrnid, FEIZESTFEEHN LIAALFATHNI ) .

Job Job queues Compute Environment

--paraml X

__pal—amZY -\ Lilnl LiIBLl LLBLl
[.an deﬁnitions} >

- URL of docker image Scaling

- CPU/RAM usage Priority

- Environmental variables _'j
etc..

Y

Figure 56. AWS Batch D EE 1 #E&

https://tomomano.github.io/learn-aws-by-coding/ 76/153



6/2/24, 5:00 PM J— K THESAWS AP

EC2 or Fargate?

ECS TU 22— 5T 28, itHEAFIT %% E LT EC2 & Fargate D2 DEIRBEAH D Z & 3L 1= .
ENENRAEEMEBZ TVDDIEA, EDEIBIBRICEL L AHEINREZAID? tnattadd 2120, %
9 (4 Table 5 # RTHL ) . ZHIIEC2 & Fargate DA £ L D= 6D THS . SIADEE L , Kig/kERAA
THNTULSRITEEL TUTf2& L.

Table 5. EC2 vs Fargate

EC2 Fargate
Compute capacity Medium to large Small to medium
GPU Yes No
Launch speed Slow Fast
Q Task placement flexibility Low High
Programming complexity High Low

NEFTICRTELLHIZ, EC2(IHAD CPUEK - X E) —H A XHAKEHA 1) , GPUAFIFATEI-1) T 574
L B—DA AR RATONERENIZS WL . XL T, Fargate (JB—4 > XX ZAMHKAK CPU (343 7H LR
THD . tDO—AT, 1AL ZDRZEY AR Fargate DT ) AEFIRIZE , LW BRBIZI SR K —
DRT =) THBITHIZENTED . $t2, RRAIET T AR—IZTBAT HENT7L £ E1) 7 1 ¢ Fargate M(F
INEN . TLFIEYTF1EWIDIE, BIZIE—DONDA AR A T2OUED I TFFHEELES , ¥R
MTHD . BCPUHT-|) TRIREND R RO AETRANT DI, 20L& ) RREFTHALIELIERAaE NS .
7D75£>7@@%étu5ﬁﬁ#Bm,Fuymmﬁiﬁ—ﬁmt//7wa%£_ﬁé.

ZN& HIZ, EC2 ¥ Fargate (FEWMIAWHNAEMABLTHY , 77 r—> a L > TRBATEIRE 3
HENBZWBEAHD . £1-, EC2 ¥ Fargate #@ A AL /N1 T ‘) YRITRAR—=EWIDEERTRETH ) |, ¢
D& WBRBESE LIZLIFALWSLNS .

9.3. #E{E

N> XY/ —2Z 31— K4 GitHub ¢) handson/aws-batch
(https://github.com/tomomano/learn-aws-by-coding/tree/main/handson/aws-batch) [Z & % .

EIN ZF L DFEITIZIE , BRI X > TR L - %4 (Section 4.1) A S TWSZ ¢ A8TIR¥ 9% . 1=, Docker AEHMO
—HILR U NZA VR P—IVBHTHDZEHLVETHD .

ZDON XA (E, ghdn.xlarge XA TDEC2A VARV ABEAFIDT, 7 A HERES (us-east-1) 1) — 3
A Tl 0.526 $/hour IR FAEAET S . B (ap-northeast-1) A &R L -15&(% 0.71 $/hour O R |+ H3F
95 .

Section 6.1 THEE LA, 2N XF L HIHRODRINZ G RA TV AR ZADREERA AWS O —ILD
A EC2 EHBEEASHERL L) . b LERA0IZ/ > TW-mE(E , ERENDRFEAE1TH) BWEHPH D . Section 9.5
IZHBIEL -5 ACEL TWBDT, e TsRBa - .

https://tomomano.github.io/learn-aws-by-coding/ 77/153


https://github.com/tomomano/learn-aws-by-coding/tree/main/handson/aws-batch
https://github.com/tomomano/learn-aws-by-coding/tree/main/handson/aws-batch
https://github.com/tomomano/learn-aws-by-coding/tree/main/handson/aws-batch
https://github.com/tomomano/learn-aws-by-coding/tree/main/handson/aws-batch

6/2/24, 5:00 PM J— K THESAWS AP

9.4. MNIST 8 & JUFRE8 (B3

AED/N XF Tl , BBFED/NA /X—/XF5 X — XA E(T5 & BIA TR~ . (D&mb > 7L Y LT, Section
6.7 Tk -7z MNIST F&F & JLFRAEOBEABER ) L(F& 5 . Section 6.7 TlF , BHIZF 31 R LT=/N\A/X—/NF X=X EFRNT
EFINDNREIT 1= . ZZTERLEZ O ZLDONA/N=/NF X =R LTUT , BERRABETIA (SGD) (2H (T 2FEFRPE AL

CRLAEEND . O— R TW) &, ROITHZUT S .

PYTHON
optimizer = optim.SGD(model.parameters(), 1lr=0.01, momentum=0.5)

ZZTERENS FEER(1r=0.01) oE X > & L (momentum=0.5) (FIEEMIZBIRESNIETH Y , ZHHARR MBIETH DDH
(ThABRWN . 1FHEEIDFIaARARETHEHELNLVL , E22@WBEERT/NA /=T X —RDHEHIEHLET 2H 6

LA . ZOBBIZEZ D128 , NA/N—INF XA =Y —F 54769 . SEIG , Zb 7 T770—F LT, 7Yy FH—

FIZEBNAN=NGA=RY—=F &1TE -

INAIN=INT A =R DOTmBEWIZDUWT
BB D NA /X=X A =R DRBEWIZIZKE  3DODOT7 7O—FHE TN . 7y FY—F , SoKLH—F, LT
RA ZRBEHIZL DHETHS .

)y RY=F Ll NAIRX=\F X =R D% H HHEADT TR AAA B LT AT NTEEL , BREL/NT X =K% R
HIFETHD . RESCTIHDERLFIETH 2N, TNTOHAEHLEDOIREMEA BEICAHET 2O THEIR PAKE
Ly

FURLY=FIREE , NAN=INGA=ROBEHDEEDFTTT X LITHE L , REICEITEINIZZ > X LGHADFH S
RBANTA—ROME RETHIETH S . TNTOUTRMABENICRRTE 2D TERLA, FABTNE/NT X =D
HEVHDIHEIT, 7)Y FY—F L) bPRMILWRETH A DN—FT BN TED .

Ao ZREWAE BW-FAETIE  BEORRERD DIRIZEDEAEOEEARRTNEHNE VLI TEREATEL , IITRRT 2/
TA=RERETSD . L) EHRIUZIZT) Y FY—FRT7 0 KLt —Fikd ) P OBUTRTRIER /T X —&(C
FEWESZENTED .

WIHHDBR TN &, Ty R —F & T KLY —F(EB/NA /X3—/XT A =K DIADFAEIILIZFRITT 5 & A TE B
OAFIUHABRZTHD . ZDELH WL 37 & LTHE - AFIke]EEZ f#E 4 Embarrassingly parallel 7@ & & .5 (B
R 2 & BT HLWNTEAFILATREAR " , &\ ) Z & (270%) . Embarrassingly parallel 72 fiJ#(3 2 5 7 Fs@h7ieatE )
V=2RWBZ T, EFERCTIVERE TR ZENTES . ZOETIEZINL IR A T7OUIFEEER) EIF5 .

—h AN XREWICE BFTEE  BROERE & L IZRORENRESINDNDT , WIKLT T EBLA T - RIETIE
optuna (https://optuna.org)) 75 & DINA IN—INT A —RFERDI-ODZ A TZ UHAREL TH) , N1 TREUDOEIER 7 HUE 4

BETRITL TANDDOTENTHS . ZMoDI7477V5aEH e, bL—ENIEa1—% (J/—F) OFIZEED GPU A
FHETHHEE  WHBEARITI DA TES . LHLEAS , —BDO/— NI XEST B/ —FaFi-0 =t
My, BER T OS2I 0TSy OB AN TR, /— FEOEGHR R O 77 FOT—F 77 F vIChH
RCKGETHHDTHD . AETIZIZZ £ TRERI 7 FOERAIRIZIZILB AL .

F9(t, AN XA TEAT S Docker f X — A O—HILTEITLTHL S .

Docker - X =27/ —X J— (4 handson/aws-batch/docker
(https://github.com/tomomano/learn-aws-by-coding/blob/main/handson/aws-batch/docker) (Zd» % . EHARM)(Z Section 6.7 D/ \> X7 > % JGIZ
L, &N ZXF L FRACBMARENL ThD . BROH D5tEF Y —2A— FHBOTEHA TUWZFZ& L .

https://tomomano.github.io/learn-aws-by-coding/ 78/153


https://optuna.org/
https://optuna.org/
https://optuna.org/
https://github.com/tomomano/learn-aws-by-coding/blob/main/handson/aws-batch/docker
https://github.com/tomomano/learn-aws-by-coding/blob/main/handson/aws-batch/docker
https://github.com/tomomano/learn-aws-by-coding/blob/main/handson/aws-batch/docker
https://github.com/tomomano/learn-aws-by-coding/blob/main/handson/aws-batch/docker

6/2/24, 5:00 PM

HEE LT, ZnDocker 1 X—CHFILTEILRT D ZADSELHTHL -

BEIL , mymnist &\ &HT (Tag) #D(F TEIL FARITT S .

$ cd handson/aws-batch/docker

$ docker build -t mymnist .

docker build TIZ—AHMif-& &(LRDATEEMAEE>TIZL LY .

O— FTHESAWS AP

Dockerfile AMRFINTULDT 1L 7 1) IC

BASH

EILKDF T, MNISTHERT—Xt Y b &

http://yann.lecun.com/exdb/mnist/ /15> %7 > O — K 20124, &7 0= KDY ——hLIELIEL I L
A TW3 . HRFOBBEE L~ —hT s 2T 0T, ZRELIELERET 249 ThD . ==&

LTWBEEILRHEEBMLTLEY . TT7—XyE—2IZ¥NSLWIENTEINTW S, ZO0EM A 5t b

) .

FILTEILFTBhH)IZ,

5.

i

$ docker pull tomomano/mymnist:latest

A A= DEBHTE IS , ROOAT FTALTFAHREIL , MNISTO¥EAFTTS . .

$ docker run mymnist --1r 0.1 --momentum 0.5 --epochs 10

Docker Hub A°55 pull % Z ¥  AJBETH S . ¢ DIZEFXRNDAV > FAEFITT

BASH

BASH

ZDAV U REFRITTDE L FEBELI/NA/N—NTX—& (--1r TH5Z5N2¥FEEERY --momentum TS5Z HNDEX R L) &{E
S TCZa—Z)xy hORBUAIEE D . FEETIRAKDIRY 78T --epochs /NT X — R THEET S . Section 6 (/N> X7
LTRIEA T, Loss OEFA AT K51 Hiztihahat:5 5 (Figure 57) .

Epoch:
Epoch:
Epoch:
Epoch:
Epoch:
Epoch:
Epoch:
Epoch:

[0/48000 (0.0%)] Loss: 2
[6400/48000 (13.3%)]
[12800/48000 (26.7%)]
[19200/48000 (40.0%)]
[25600/48000 (53.3%)]
[32000/48000 (66.7%)]
[38400/48000 (80.0%)]
[44800/48000 (93.3%)]

[cNoNoNoNoNoNoNol

.297341
Loss:
Loss:
Loss:
Loss:
Loss:
Loss:
Loss:

Val set: Average loss: 0.0733, Accuracy: 97.8%

Epoch:
Epoch:
Epoch:
Epoch:
Epoch:
Epoch:
Epoch:
Epoch:

[6400/48000 (13.3%)]
[12800/48000 (26.7%)]
[19200/48000 (40.0%)]
[25600/48000 (53.3%)]
[32000/48000 (66.7%)]
[38400/48000 (80.0%)]
[44800/48000 (93.3%)]

[ N N G Y

[0/48000 (0.0%)] Loss: 0.

165711
Loss:
Loss:
Loss:
Loss:
Loss:
Loss:
Loss:

Val set: Average loss: 0.0552, Accuracy: 98.4%
Figure 57. Docker % 1T /=[BT

FHioRUfzza<w > FaEd

.298299
.083849
WAYAKY:
.160509
.082315
.153711
.222485

.136394
.089186
.095106
.025505
.061345
.163712
.122928

ATEIS CPU A E>TRITEND . b L, O—AILORTHEMIC GPU A>T |, nvidia-docker

(https://github.com/NVIDIA/nvidia-docker) DR EAVEA TS 5 (T,

https://tomomano.qgithub.io/learn-aws-by-coding/

RHAT L RIZd V) GPU A {F-> TatEAFITTE S .
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BASH
$ docker run --gpus all mymnist --1r 0.1 --momentum 0.5 --epochs 10

ZNHaAT RTE, --gpus all ¥ WWAH/NNT A=A M -1= .

CPU/GPU ¥t 5 THRITLIZIHETH , TRy 7 5ERDICONTHIERT—2 (Train & —42) o Loss [FEFIZRED L TWL AR TE
n3t:%5 . — , BiE7—4% (Validation 7—%) 0 Loss & & Uf Accuracy (¥ , HZEEE TROLI# , thl Eepm L
BWIEIZRADLEA) . ZNAFEIZ7AayY P LTHDE Figure 58 & H 127539 TH S .

06 4

— Tain 99 1
05 - Val
m -
04
97
. g
a 03 i
5 o %
e
0.2 -
% 4
01 A
gq 4
0.0 A
0 20 40 60 80 100 0 20 40 60 a0 100
Epochs Epochs
Figure 58. (%) Train/Validation 7=— X% ¢ #1611 Loss DIR v 2 =& DEW . (£) Validation 7=—x ) Accuracy DIRy 2 =&
DEM

ZNIA=N=T AT AT LENBME T, Za—F )3y FHHIRT— R ICBEICRERI N, JIBRT— K DIDT—RIZX
L CORBE CRAMRE) A EL TUWEWI Y ARLTWS . 204 ) RIHEanxillity LT, Earlystopping & Lighs7o=v 7o
HEISN TS . Early stopping & (3 , #&FE7— X Loss A#IBEFL , ¢ NABDHSIEMIZERL 2 TRy 7 TEEE ) LD |, ¥
IRV ITDITA MINTXA—RERATS , E W) DTHD . A\ X4 T , Early stopping (2 & > THIBRDA T % I
L, EFTILOMEEHI AT > T .

MNIST FE&XFT—X v F Tl , AT —2 & LT 60,0004 , 7R b 7F—% & LT 10,000 MDEHEHSZ 5

NTW3 . ANCZXF L TERTHI— N T, AT —2D ) © 80% 7 48,000 MAFIRT—% & L TERL ,
Ft) 20% o 12,000 BUARGEET—% & L TRLWTWS . &L CIFY—2a—Fa2RnZ v .

95. 77— 3> miiH
ZON XA THRRT BT 7 ) r— 3 > OiEE % Figure 59 (Z7RY .
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Batch * ECR \

=P'~'” docker

Job < - < N

|Param ﬂ |Param f] |Param ﬂ |Param «h

EC2 cluster
II‘II L1111l AREN] Il‘rll

Gddn Gddn

@'@@@

N\ -/

Figure59. 7 7)) r—> 3> D7 —F+ 72 F +

Client

Gadn Gddn

RIZEEDHDE , RDL )R TH D -

* UTATU ML, HBINA/IN—INTA—RXDAETEE L T Batch (22 3 75 4RHT 5

e Batch (32374 RITHR2 L , EQ2H L30T AKX —TitBEARITT 2

* U5 AR—NTI gddn.xlarge { AR AHENT S

e Docker f X—(3 , AWS N(ZHE & /- ECR (Elastic Container Registry) A5 BIGE N2

o WHOT aTHARTINIIGEIL , ¢DOBITDA L RZ L ZHRE L AINZKRITE N D

o BUaJIZL BtEOMERIE S3ICRFEIND

o REIZITAT U MESIHLAEREKL Y O—FL , BBEL/NA/N—/NTA—RDM%RET 2

*NTE, 7075 L0/ —22—F &R THLH (handson/aws-batch/app.py
(https://github.com/tomomano/learn-aws-by-coding/blob/main/handson/aws-batch/app.py)) .
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PYTHON
class SimpleBatch(core.Stack):

def __init__(self, scope: core.App, name: str, **kwargs) -> None:
super().__init__(scope, name, **kwargs)

bucket = s3.Bucket(
self, "bucket",
removal_policy=core.RemovalPolicy.DESTROY,
auto_delete_objects=True,

vpc = ec2.Vpc(
self, "vpc",
# other parameters...

)
2]

managed_env = batch.ComputeEnvironment(
self, "managed-env",
compute_resources=batch.ComputeResources(
vpc=vpc,
allocation_strategy=batch.AllocationStrategy .BEST_FIT,
desiredv_cpus=0,
maxv_cpus=64,
minv_cpus=0,
instance_types=[
ec2.InstanceType("g4dn.xlarge")
1,
Do
managed=True,
compute_environment_name=self.stack_name + "compute-env"

)
©

job_queue = batch.JobQueue(
self, "job-queue",
compute_environments=[
batch.JobQueueComputeEnvironment(
compute_environment=managed_env,
order=100

1,
job_queue_name=self.stack_name + "job-queue"

)
o

job_role = iam.Role(
self, "job-role",
assumed_by=iam.CompositePrincipal(
iam.ServicePrincipal("ecs-tasks.amazonaws.com")

)
# allow read and write access to S3 bucket
bucket.grant_read_write(job_role)

repo = ecr.Repository(
self, "repository",
removal_policy=core.RemovalPolicy.DESTROY,

)
o

job_def = batch.JobDefinition(
self, "job-definition",
container=batch.JobDefinitionContainer(
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image=ecs.ContainerImage.from_ecr_repository(repo),

command=["python3", "main.py"],

vcpus=4,

gpu_count=1,

memory_limit_mib=12000,

job_role=job_role,

environment={

"BUCKET_NAME": bucket.bucket_name

+
Do
job_definition_name=self.stack_name + "job-definition",
timeout=core.Duration.hours(2),

O C HEERARETREEODOS3NT Y FEAELTWS

© <. Compute environment A% T3 . =2 TiF gddn.xlarge DA > AR RAXA THERT B L, HAD vCPU
AL 64 CTEELTWS . 1z, ®IDVCPU (F 0 THD . SEIE , BRHADD > TWRWE X (IT A R REIZH
MR 2EAETHHRUILL VDT, Z2EFUZTHONEELL .

© <. <2> TfEMR L 7- Compute environment ¥ 4H{$L 7= Job queue A E&H L T\ .

O . oo tEERAE S3ITEXAL I EATESD LS, IMAO—ILATEELTWS . (IAM X (31) Y —2H 6 DFERR 4 S
4 BH4AATH S . 2L < (£ Section 13.2.5 5 5 H)

© <z, Dockerimage #BET 57-7 ECR 5 F&HL TS .

© T Job definition £#4ERL TW% . ZZ Tl , 4vCPU, 12000 MB (=12GB) ®» RAM %17 %4 5 ICFEEL TWS . F1=,
SENT Y 13 HIRTREN (BUCKET_NAME) Z5REL TS . E5(2, <> Tz I 2451 TV % .
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v

O— FTHESAWS AP

gddn.xlarge (3 18d71-1) 4vCPU AE|) ¥ THNTWS . 2N/ A7 F L TlF Compute environment ¢
maximum vCPUs %4 64 ¥ 8L TWHNDT , RATI6 BNDA R X U AHERHCEET 5 & (1274% . 22T
maxium vCPUs #64(ZfREL TWLDNDIE , LABHAD I A TEREH Y 3 7THKBIZITAX—IZRALTLE S
1-FBRET , BEAD AWS FIFFRIEN RET Z2DEHCH-OTHD . L, BHDT 77— a > TREXFIL
B IFAECEEICE W TE4L V) b REWEARE L T .

ZITEEN—EHD . AWS TERTHI > b TEIZEC2 TREITEZ 54 AR ADERHAEEENTLD .
ZOERIFAWS Oy —imzos 1L, EQOYY —IILDEMIA Z1—/N—) Limits %2 v 45T
MR T& % (Figure 60) . g4dn.xlarge (EC2DXATW ) & G773 —(ZBT 2) DHIRAHRT 5(2(F,
Running On-Demand All G instances ¢ W) ZBINIAE AR5 . ZZI2HHHFH, AWS 2L >TaRanr-7
HI bDLERTHY) , ZOLREBAI-A AR RAERETHIC(ETELRL . L, BAOARICNLTLE
RAMET X 2I5E( , EROBFMFFAITI ZEHATES . FLF AKX X F—2 5> "Amazon EC2
service quotas" (https://docs.aws.amazon.com/AWSEC2/latest/UserGuide/ec2-resource-limits.html) & MDD & .

aﬂg Services W

Tokyo ¥ Support ¥

@ New EC2 Experience

Tell us what you think

Limits ‘ Calculate vCPU limit | | C |
EC2 Dashboard nev
Q Alllimits ¥ 1 2 3 4 5 > &
Events
Tags . -
Name v Limit type A Current limit D...
Limits
Launch configurations Auto Scaling 200 T...
¥ Instances
Instances Auto Scaling groups Auto Scaling 200 T...
Instance Types Running M5N Dedicated ... Dedicated Hosts 2 -
Launch Templates
Running M6G Dedicated ... Dedicated Hosts 2 -
Spot Requests
. Running C3 Dedicated H... Dedicated Hosts 2 -
Savings Plans
Reserved Instances new Running C4 Dedicated H... Dedicated Hosts 2 -
Dedicated Host
edicated fosts Running C5 Dedicated H... Dedicated Hosts 2 -
Capacity Reservations
Running M6GD Dedicate... Dedicated Hosts 2 -

Figure 60. EC23 >/ =)L & KEFED_FR 5 HE#RT 5

96. ARy ounhTF7OA
ARy IDFREHIEBTEI- ZAT, BERAZ Yy 74577014 L THLD -

F7OAMOFEL , CNFTONZA L EFEAERBTHS . ZZTlE, A7 FOIRIEET S # TlaE 21712042 M TH
%). =Ly b F—DREHENTIZ (Section 15.3) .

BASH

# 702 fDT L2 FIZEE)

Rl

[T Y S

cd handson/aws-batch

venv H1EHL , KFEZ1 77 D1 >R | —)LE1T)
python3 -m venv .env

source .env/bin/activate

pip install -r requirements.txt

# F70405FT

$ cdk deploy
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6/2/24, 5:00 PM O— F TEASAWSAFY
FT7OA DAY FABEEICRITENIZ EAMERTE 2D , AWS O Y —UZAT A > LT, T7RAINzAR Y 7 &R L T
AL H . a2V —ILOE/N—T batch ¥ AJ1L , AWS Batch &I E M 4 Ff ¢ (Figure 61) .
AWS Batch Dashboard Last updated: 10:59:04 PM. Auto-refreshes every 60 seconds.
Dashboard

Jobs overview

RUNNABLE RUNNING SUCCEEDED FAILED

0 0 0 0

Job queue overview

Job queue v SUBMITTED ¥ PENDING ¥ RUNNABLE ¥ STARTING ¥ RUNNING ¥ SUCCEEDED ¥ FAILED ¥
simpleBatchjob-queue 0 o 0 ] 0 ®o ®o
0 o 0 ] 0 @o ®o

Compute environment overview

Provisioning Instance Minimum Desired Maximum
Name 'y Type ¥ Status ¥ State ¥
model types VCPUs VCPUs VvCPUs
MANAGED EC2 g4dn.xlarge VALID ENABLED o o 256
SimpleBatchcompute-env MAMNAGED EC2 g4dn.xlarge VALID EMNABLED o] 0 64

4

Figure 61. AWS Batch 3>/ —JLEE (X > 25— )

FFEAMITTUILVLON , BEO—F FIZdH 3 Compute environment overview (¢ SimpleBatchcompute-env ¥ (\9 ZHID
JEEfZ . Compute environment ¥ (F , %(F RN V), GTBARITINDIRIR (O F7RX—EHRABEZTHLV) THS . 7O
I LTHEELIZEES) , gddn.xlarge AFBIZEFEREND M VAR AXA T LTHRRENTWS . £7-, Minimum vCPUs
H0 , Maximum vCPUs A'64 ¥EREINTWASZ Y HRTHNS . AT, ZORKRTEF—2H 2 a7HAE-TLRELDT,
Desired vCPUs (30(Z72 > T % . & V) #¥#4f7 Compute environment DGR ARE L -GS, BHTA 2 ) v o4 52 & T

EEHEC .

IXIZ , Job queue overview (24 % SimpleBatch-queue ¥ WHIABEIZEHEB L TELLY . ZZTERAFLDOC a7 - FITHNY 3
T ETART LY a7 A —ECHERT 5 ¢ A TE % . PENDING, RUNNING, SUCCEEDED, FAILED 7L & NH T LhdH D I & HHE
BTED . CadhEITTRIZONT, Sa7OREAZDATLIZLIEA>TBBL TV . BT a7aRERICH 73 v LT

EEIZR-TILS .

&2, SEHEA L 1= Job definition ##EEL & 9 . Al X =1 —H%  Job definitions #BEIRL , ROBEE T
SimpleBatchjob-definition ¥ WWHIEB% RD(FTHIC . Z ZH % Job definition MFA% &3 5 Z & A T& % (Figure 62) .
FTHEERERE LTIE, VvCPUs, Memory, GPU A3¢# ¢ Docker (ZE]1) 4 THN 3 vCPU - XE!)— - GPUNEAREL T
W3 . Ftz, Image Y EWNTHDE ZAIZ, a7 TERENS Docker f A —IAHAYEEEIN TS . ZZTld, ECROLED b
aEZRLTWS . BRRTEZDERFITTHS . KORTv7ELT, ZOECRICA XA —CA#EET 2EEA1TE ) .
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Container properties

Command Image

["python3","main.py"]

vCpus

User 4

Memory

Read only filesystem 12000

Number of GPUs

Instance type 1

Figure 62. AWS Batch 55 Job definition % #:#

9.7.Dockerimage & ECR (ZECLE 9

&T, Batch > 3 7A5FIT 51213, ¥ IHFEEINIZHFAS Docker f X =% &7 O0—F (pull) LT 20%ENHS . AiE
DI\ XA > (Section 8) TlE , ABIRFEIZ L Tdh 2 Docker Hub b5 f X —2 A& pull LTE 1z . BN XA TlE , AWS A5
REINTWBL PR M) TH S ECR (Elastic Container Registry) (Z image #FLET % & W\ ) iRat %2 3KA9 % . ECR % F|H9 57|
R, BRI T I CRTDIENTED T 7AR— M A A—CDEEIGHARETE SR TH5 . Batch (FECRHA LA X—
Hpull LT BT, A7 5#F79 % (Figure 59) .

ARy DY —ZAA— K TW) &, ROEHMAECR A#EFEL TS .

o PYTHON
repo = ecr.Repository(

self, "repository",

removal_policy=core.RemovalPolicy.DESTROY,

)

job_def = batch.JobDefinition(
self, "job-definition",
container=batch.JobDefinitionContainer(
image=ecs.ContainerImage.from_ecr_repository(repo), Q

O . FHEOERAERLTND .

© < Job definition AE&HTBH T, 1 A—U% <1> TE>1- ERRASLIBET AL I ITFELTWS . Zh e ERZ, Job
definition (Z(& ECR AT 2 & Z4ERAIAM 518 L TEEMIZTSaNn 5 .

ST, ARy ouTF7O14 LERATIE, ECRIIZ(FTHD . ZZICEBSFDT T )4 — 3T Docker f X — % push L
THITHDHBELDHS .

FDOIZ, FF(LAWS T/ —)Lhs ECROEHEAFIZ 9 (#HZ/N—(Z Elastic Container Registry ¥ AN3 2 HTL ).
Private ¥ W) X 75 HIRG 2 ¥ , simplebatch-repositoryXXXXXX & W9 ZHIDOLRE b ) HARDOH D125 (Figure 63) .
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ECR Repositories

Private Public

Private repositories (2)

Q

Repository name &

simplebatch-
repository9f1a3fob-
zfcedjaz8q30

O— FTHESAWS AP

Created
URI
at v
I | | | |

L]

Jun @7,
: 2021
L] L] L] L

10:24:14

B PM

Tag
immutability

Disabled

Create repository

Scan on
push

Disabled

1

@

Encryption
type

AES-256

RIZ, ZOLRS M) DERIET ) v o §THELRY M) OFMEHICERT S . 69 L5, BEGLEIZHD View push
commands ¥ WAHRKXAET )y od B . 5 Figure 64 Dk Ry 77y JTEEAMN L EHD .

Figure 63. ECR /3> —/LE|[H]
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Push commands for simplebatch-repository9f1a3fOb-zfcedjaz8q30 X

macOS [ Linux Windows

Make sure that you have the latest version of the AWS CLI and Docker installed. For more information, see Getting
Started with Amazon ECR [4.

Use the following steps to authenticate and push an image to your repository. For additional registry authentication
methods, including the Amazon ECR credential helper, see Registry Authentication [4.

1. Retrieve an authentication token and authenticate your Docker client to your registry.
Use the AWS CLI:

aws ecr get-login-password --region ap-northeast-1 | docker login --username AWS ——passﬁ[
1 C

Mote: If you receive an error using the AWS CLI, make sure that you have the latest version of the AWS CLI and Docker installed.

2. Build your Docker image using the following command. For infoermation on building a Docker file from scratch
see the instructions here [4. You can skip this step if your image is already built:

docker build -t simplebatch-repository9flia3feb-zfcedjaz8qg30 . ﬁ[
4 3

3. After the build completes, tag your image so you can push the image to this repository:

docker tag simplebatch-repository9fila3feob-zfcedjaz8q30: latest ﬁ[
4 3

4, Run the following command to push this image to your newly created AWS repository:

docker push B | » - ol 160
4 4

Figure 64. ECR ~¢) push 37> F

Ry 7Ty TEHETRRINTWSE >NV FAEFIZEITL TW Z & T, Fuo Docker f X —2 % ECR(Z push§ % 2
EHT& % . push KT 3H0IC , AWS OFEHERARREINTWAZ E AL LD . ¥DHIZAT, N XF DY —ZAA—F
DFIZdH D docker/ EWHEHDT AL I PVICBEIT S . ¢ L1 , Ry 77y 7BEETRRENIzIY R EABIEICE

ITLTULC .

Ry 7Ty 7T TRIREND AV FD2OHERTHSD & docker build -t XXXXX . X7 ->TWD . &ED .
0 HAEET, WS HEDT 1L-2 1) IZ# 5 Dockerfile 51> T1 X—2HEN FEL EWIEERTHD . ZD
&S5 HAT, Dockerfile ABWTHDF AL 2 k) IZREIT 2 REAH 2 .

WOBDIaVY FiE, MGBHBH A X —2 % ECRIZT Y 7AO—F§ 2D THLEHAD D DO E LNELA, ZhATT T2 EHTE:

(A A—SHECRICEEBENIZZEIZND . ) —EECROIAL Y —ILERTHDE , BNIAA—SHEEINTWD Z ¥ AR
T& % (Figure 65) . Zt T, AWS Batch A1 > T2 3 74 FITI B 50 DREDERNTT L1z .
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ECR Repositories simplebatch-repository9f1a3fob-zfcedjaz8g30

simplebatch-repository9f1a3fOb-zfcedjaz8q30 | view push commands | | edit |

Images (1)

Q 1 ©

Pushed Size Image ; Scan .

Image tag Digest Vulnerabilities
at v (MB) ¥ URI status
Jun @7,
2021 Co,

latest 4676.39 Py sha256:1f44b04...
11:44:27 URI

PM

Figure 65. ECR ~ image DEEHZET L 7=

908.B—mM 3 7ARITT S
XT, ZIHSFERIZ AWS Batch (22 3 75BRATAAZEERTLIS .

NG XA DT AL M) D notebook/ ¥ LN F L2 kJDFIZ , run single.ipynb
(https://github.com/tomomano/learn-aws-by-coding/blob/main/handson/aws-batch/notebook/run_single.ipynb) & L\ 7 7 ILAARDH (33 T

&% (.ipynb [ Jupyter notebook » 7 71 JLFER) . Z 1% Jupyter notebook A 5EIZ 5 .

AR/ XA TlE, venv (24 BRABIRIENDF(Z Jupyter notebook &1 > R b —JLiZHTH S . DT, A—AHILTI oh BB
T~ KT Jupyter notebook &3t E(T5 .
BASH
# .env DRIGIREZ D Z & %t

(.env) $ cd notebook
(.env) $ jupyter notebook

Jupyter notebook AEE)L /=% , run_single.ipynb %ABi< .

REO (1], 2], Bl EDOEIVE , 237587 3w Mg BB (submit_job()) #EHEL TS .
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# [1]
import boto3
import argparse

# [2]
# AWS FREEANIL/N— .. BB, ..

# [3]
def submit_job(lr:float, momentum:float, epochs:int, profile_name="default"):
if profile_name is None:
session = boto3.Session()
else:
session = boto3.Session(profile_name=profile_name)
client = session.client("batch")

title = "1r" + str(lr).replace(".", "") + "_m" + str(momentum).replace(".", "")

resp = client.submit_job(
jobName=title,
jobQueue="SimpleBatchjob-queue",
jobDefinition="SimpleBatchjob-definition",
containerOverrides={
"command": ["--1r", str(lr),
"--momentum", str(momentum),
"--epochs", str(epochs),
"--uploadS3", "true"]
b
)
print("Job submitted!")
print("job name", resp["jobName"], "job ID", resp["jobId"])

submit_job() BI#IZDUWNTRIBZHIBAL & 5 . Section 9.4 T, MNIST ¢ Docker A O—H LT

FafERLT: .

$ docker run -it mymnist --1r 0.1 --momentum 0.5 --epochs 10

PYTHON

RiTLtze &, kD& H v

BASH

ZZ7T, --1r 0.1 --momentum 0.5 --epochs 10 MIEHAH, A>T FIZEEINDZ AV FTHD .

AWS Batch T2 a3 75 F1T9 Bt , ContainerOverrides ¢ command ¥ WH /NS A —X 5 {EFRTR- T, IoTHIZEINS

AV FAEIEET DN TED . I— FTEATORMANZET S .

containerOverrides={
"command": ["--1r", str(lr),
"--momentum"”, str(momentum),
"--epochs", str(epochs),
"--uploadS3", "true"]

PYTHON

HWT, BIFOLIVICEASS . ZZ Tl , £52oy submit_job() BI¥AMALT , ¥BE =001, XK L=01, TR =100 %

FEELI-Ca7EBRATS .

# [4]
submit_job(0.01, 0.1, 100)
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AWS BB (T , Jupyter Notebook MINEIH S BEEZRT 2MENH S . NnaFET9 571-8 , Notebook
DRIFOEIV(GF 7 AL TFITNTAX L N TITIPENTWR)ERBELI: . ZhEFEHICIFIX T M E
AT IS . ZOBILVERITT D, AWS OFGHEHRA ANT 235N 707 M Aa%RREhsd . 7o
7 MZHE>T aws secretkey 73 & A AT B Z & T, (Jupyter Dty 3 U IZEHB7) IRIFEEIZ AWS OREHE

A WHSHEEIND .

b —DORaEATAEE LT, submit_job() B8%g(C profile_name » W\ H/NT X —RERELI . HL
~/.aws/credentials (ZREMEMAEZEZ A TN TWADAS(F GEL (3 Section 15.3) , profile_name (Z{F
L=WTB7 7AILDERIAET 13T, fRat51T) Z A TES . BN TWSEEFEBEDIT ) HENTH D &
BL2159 .

M FEORILERITLEZS , S a 7THAERRICERASNI-AE I A E AWS a2V — )L BRERL TH L 5 . AWSBatch EHEI Y —
JLAEBEC &, Figure 66 & ) BAINKREINDIZH) .

AWS Batch Dashboard Last updated: 12:34:24 AM. Auto-refreshes every 60 seconds.

Dashboard

Jobs overview

RUNNABLE RUNNING SUCCEEDED FAILED

0 1 0 0

Job queue overview

Job queue v SUBMITTED ¥ PENDING ¥ RUNNABLE ¥ STARTING ¥ RUNNING ¥ SUCCEEDED ¥ FAILED ¥
simpleBatchjob-queue 0 0 0 0 1 ®@o ®o
0 0 0 0 0 @o ®o

Compute environment overview

Provisioning Instance Minimum Desired Maximum
Name & Type v Status ¥ State ¥
model types vCPUs vCPUs vCPUs
MANAGED ECZ gadn.xlarge VALID EMNABLED 0 o 256
SimpleBatchcompute-env MANAGED ECZ g4dn.xlarge VALID EMABLED [s] 4 64

Figure 66. AWS Batch T 3 7HF{7& L TL\ 35 F

Figure 66 CHRTHE>/-FEMEB L TUILLY . =D 3 7HARAIND &, ¢4F SUBMITTED & U\ tKREA AT RUNNABLE &
WAHAREEIZEFET D . RUNNABLE X (3, a3 7AFITT 310N > A X > XA Compute environment (ZRE L T 5718 , Hit-
BAVARAHDREENDDEF > TUDREIZHYT D . 1 ZARADEEFBHES &, &3 TOIREEE STARTING 54T
RUNNING (ZE 3 .

RIZ, a3 T7DRTF—RZAH RUNNING ¥ & ¢ Compute environment ¢ Desired vCPU % B T#& & 5 (Figure 66 TETH~>7-&
). 22 T4 rRRENTWAHDE, gidn.xlarge 1 > XX ZA—DH9D VCPU D THD . 3 7TORNZIGL T, #Na&RT
T HDIZHERDHEA EC2 1 > AR AHARENIE NI Z & HAMERTE S D H B AL, EC2O Y/ —ILERFIZIHWNTAS & &
W) .
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LIEBn &2 , ¥ a3 7HKAEZ RUNNING A 5 SUCCEEDED (&) 2 WMIMSADNIEETI T —A KA L1z & &(2(F FAILED) (2BFT
% . BB/ ZF > TES TS MNIST OFE(E12U0 -0 1053 SWTTRT 239 THS . 2 a3 JOREEA SUCCEEDED 27y
5 TCRETLS .
CaATHATTTHE , FEDOLER (TRy o Zr D Loss & Accuracy %528k L7- CSV 7 71 JL) (3 S3 IZIRFEIND . AWS OV —)L
rHEINERRLL D .
S3M Y/ —IUIZT & simplebatch-bucketXXXX XXXX DERII—H—IZL > TRL D) & W) BRID/NT v MHROH B

TTHD . a2 ) v L THEERTHDE , metrics_1r0.0100_m0.1000.csv &L\ ZHID CSVAH B Z & AR TX B1°
%9 (Figure 67) . —hpt, FEE =001, EX XL =01 L TFEEEITHI-E XDERTHD .

Amazon 53 simplebatch-bucket43879¢71-mbqaltx441fu

simplebatch-bucket43879c¢71-mbqaltx441fu

Objects Properties Permissions Metrics Management Access Points

Objects (1)
Objects are the fundamental entities stored in Amazon 53. You can use Amazon 53 inventory E to get a list of all objects in your bucket. For others to access your objects, you'll

need to explicitly grant them permissions. Learn more E

Actions ¥ || Create folder |
1 upload

Q 1 @
Name 'y Type ¥ Last modified v Size ¥ Storage class v
B metrics_lr0.0100_m0.1000.csv csv June 8, 2021, 00:53:27 (UTC+09:00) 53 KB Standard

Figure 67. => 5 7DF{T42R(4 S3 IZIRFE 1D

&T,ZZ7T run_single.ipynb (CR->TZ &S . B1A5 [T FEDEILTIE , FEERDCSV 7 71 IILDX T O— R &HfT->TW
3.
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# [5]

import pandas as pd

import io

from matplotlib import pyplot as plt

# [6]
def read_table_from_s3(bucket_name, key, profile_name=None):
if profile_name is None:
session = boto3.Session()
else:
session = boto3.Session(profile_name=profile_name)
s3 = session.resource("s3")
bucket = s3.Bucket(bucket_name)

obj = bucket.Object(key).get().get("Body")
df = pd.read_csv(obj)

return df

#[7]
bucket_name = "simplebatch-bucket43879c71-mbgaltx441fu"
df = read_table_from_s3(

bucket_name,

"metrics_1r0.0100_m0.1000.csv"

PYTHON

[6] TS3H5 CSVF—& %X O0— KL , pandas? DataFrame #7227 b & L TA— NI 2BAERLTWS . [7] #F1T
9 B[, bucket_name ¥ \L\)EHMNEL , BRBEHO/ Ny POZFCEERASZ LITEEL L) GFES3 AV —ILbh b

L 7- simplebatch-bucketXXXX v Z & TH D) .

HWT, DIFOELILT, CSVHOTF—R%A7Oy b LTS (Figure 68) . O—HILTRITLIzE & XRL &5 (2, AWS Batch ALy

T MNIST EFILAFIIGRT 5 Z & (2RI 7= !

# [9]

fig, (ax1, ax2) = plt.subplots(1,2, figsize=(9,4))
x = [i for i in range(df.shape[0])]

ax1.plot(x, df["train_loss"], label="Train")
ax1.plot(x, df["val_loss"], label="Vval")
ax2.plot(x, df["val_accuracy"])

ax1.set_xlabel("Epochs")
ax1.set_ylabel("Loss")
ax1.legend()

ax2.set_xlabel("Epochs™)
ax2.set_ylabel("Accuracy")

print("Best loss:", df["val_loss"].min())

print("Best loss epoch:", df["val_loss"].argmin())
print("Best accuracy:", df["val_accuracy"].max())
print("Best accuracy epoch:", df["val_accuracy"].argmax())
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Best loss: 0.2320499013662338
Best loss epoch: ©

Best accuracy: 99.15833333333332
Best accuracy epoch: 67

0.6 99
05 93 |
0.4 A 97 4
=
" g
R 3 %
P
0.2 4 o5
01 A a4
DU L T T T T T T 93 L T T T T T T
o 20 40 B0 a0 100 ] 20 40 &0 a0 100
Epochs Epochs

Figure 68. AWS Batch Tf7 7= MNIST E7ILDZFEND4ER

9.9. W ZHE¥ D Job K17 S

ST, Z2honBENELESTTHD . 22 F TON XA THERLTI- AWS Batch DI R T LAFE ST, NA/N—/NT X =R H—
FHEERIZITE S .

FlZERITLI: run_single.ipynb BTl 2 F1JIZdHD run_sweep.ipynb A#BE< .

JL [1], [2], [3] ( run_single.ipynb ¢ [E—TH3 .

PYTHON

#[1]
import boto3
import argparse

# [2]

# AWS ZBIFA~NIL/N— ... BB, ..

# [3]

def submit_job(lr:float, momentum:float, epochs:int, profile_name=None):
# oL ...

TIL A D for L—THAFEST , 7))y BRICNA/IN=/NT A =R DA EHLETERAEL , batch (2o a7a#RALTWS . ZZTlE
3x3=9EN > 3 T HIERL 1= .

PYTHON

# [4]
for 1r in [0.1, 0.01, 0.001]:
for m in [0.5, 0.1, 0.05]:
submit_job(lr, m, 100)

TIL[A] #FEITLI-S , Batchma Yy —ILABIZ S . &I &R, 3 7DAFT—X Z(F SUBMITTED > RUNNABLE >
STARTING > RUNNING ¢ #)EH->TWK 2 EHADOHN D5 . BERRIZ I BT 3 7HF T RUNNING OMRREIZ72 D Z & A HERR
L &9 (Figure69) . #7- , Zo& % Compute environment ¢ Desired vCPUs (3 4X9=36 ¢ 72 > TW\5Z & AL & 9 (Figure
69) .
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AWS Batch Dashboard Last updated: 12:21:18 AM. Auto-refreshes every 60 seconds.

Dashboard

Jobs overview

RUNNABLE RUNNING SUCCEEDED FAILED

0 9 0 18

Job queue overview

Job queue v Priority ¥ SUBMITTED ¥ PENDING ¥ RUNNABLE ¥ STARTING ¥ RUNNING ¥ suc
SimpleBatchjob-queue 1 4] 4] 0 0 9 @ C
1 0 0 0 0 0 ®@c

Compute environment overview

Name n Type o Provisioning Instance T O T O Minimum Desired !
&6 model types vCPUs vCPUs \
MANAGED EC2 g4dn.xlarge VALID ENABLED 0 0 :
SimpleBatchcompute-env MANAGED EC2 g4dn.xlarge VALID ENABLED 0 36 €

Figure 69. ### <> 3 7% [AIFRA L /=& &) Batch 3>/ —)L
Iz, Batcha >V —ILDEMD A Za—hv 5 Jobs 5271 v I LTHLD - ZZITE , FITRDOC a TO—EHMERT D &N

T&% (Figure70) . 3 7DRAT—RATT7AINER) 75T DHZEHARETHS . AN a 7HE N E RUNNING HKEE(CH D =
EHMERTE D159

st 9 oo e

Job queue Status 1 @
SimpleBatchjob-queue ¥ RUNNING ¥

Name D Started at Stopped at Total run time Status

lr01_mo05 d965ff7d-82f1-47d6-ae05-43b04736c096 Jun 14 20217 00:17:04 - - RUNNING
lro1_mo1 02c86c47-c1d0-4ee4-9820-2a57dccsbef2 Jun 14 20217 00:19:45 = - RUNNING
lr01_moos f1e22ad2-b1c4-4dc2-9a6d-a07ae4 2feb87 Jun 14 2027 00:19:48 - - RUNNING
lr001_mo5 aBca5b9b-1178-497b-9651-5e936aec7ble Jun 14 20217 00:17:04 - - RUNNING
lro01_mo1 ed2e8cf8-21d6-4c00-b82f-3acfo09104d4 Jun 14 20217 00:17:04 = - RUNNING
Lro01_moos c52466ea-afcc-4acB8-9523-cc7ca3703cde Jun 14 20217 00:20:13 - - RUNNING
lr0001_mO05 367723ea-5d95-4263-ad9f-30d69e2c3dee Jun 14 2027 00:19:45 - - RUNNING
Lro001_mo1 f3a4146d-9b5a-43f2-97a4-102f360bfeet Jun 14 20217 00:19:47 - - RUNNING
lr0001_mO005 e67edaB8d-0088-450e-9dd0-b02335162080 Jun 14 20217 00:20:15 - - RUNNING

Figure 70. ¥’ 3 7% [FIFHRA L /= & & Job —&
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ASFEFLEC2OY—ILERTHLS . ZDOXZa—hH% Instances #IRIRG B¢ , Figure 71 (2R T & ) WREF DA XX R
D—EBHRREIND . g4dn.xlarge NI BHE L TWDIDHAMERTE S . Batth AL 3 7O FICEL B THELRTDA R &Z
2 EREIL T Nzt !

Instances (11) nre

Q

Instance state: running X |

| Clear filters

Name

v

Instance ID

i-0ba247386a4a863b1
I-0eb5eacf4c680cdb7
1-01a568c61751d48f8
1-0965f3dfo4adede4dd
1-071424513effob111
I-0b3b7b6b58728558b
1-04548920d31a2e134
1-00e1428460a61d067

1-025a30bf863674374

Figure 71

Instance state

@ Running
@ Running
@ Running
@ Running
@ Running
@ Running
@ Running
@ Running

@ Running

v

aa
aa
aa
aa
aa
aa
aa
aa
aa

Instance type ¥

g4dn.xlarge
g4dn.xlarge
g4dn.xlarge
g4dn.xlarge
g4dn.xlarge
g4dn.xlarge
g4dn.xlarge
g4dn.xlarge

g4dn.xlarge

e+ ] (e~ [T
1 @

Status check

® 2/2 checks passed
® 2/2 checks passed
® 2/2 checks passed
® 2/2 checks passed
® 2/2 checks passed
® 2/2 checks passed
® 2/2 checks passed
® 2/2 checks passed

® 2/2 checks passed

Alarm status

No alarms

No alarms

No alarms

No alarms

No alarms

No alarms

No alarms

No alarms

No alarms

++ 4+ ++ o+

Availability Zone

ap-northeast-1a
ap-northeast-1a
ap-northeast-1a
ap-northeast-1a
ap-northeast-1a
ap-northeast-1a
ap-northeast-1a
ap-northeast-1a

ap-northeast-1a

B 3 THEBFRAL /- EDEC2 1R X RD—E

Public IPv4 DNS

3

ec2-52-196-156-

ec2-18-183-259-

ec2-13-114-41-7

ec2-52-69-53-10

ec2-52-68-193-1

ec2-3-113-30-84

ec2-3-112-221-2

ec2-3-112-72-25

ec2-18-183-170-

ZZFTHERRTES , N ENDJob AT T 5 F TLIES (fFE ) (FEW =W 10-15 9 5WTED D) . §XTHY a THET
F3¢ , X v amh— RN SUCCEEDED A9 ¢ 7> T 33977 . /-, Compute environment ¢) Desired vCPUs ¢ 0 (2% 5T
CEBRIBIZEC2 ALY —ILIZITo T, §NTH AN 1 > R R RAMEIE L TWB I ARERL LD .

WBZrAEMERL LD

M EAS , AWSBatch &5 Z ¢ T, a7OBANCICTEBNICECZ 1 >R ZZAHEEIEN , 3 7DRT L HIZ, =15
A RR D ADBEITHONZ —ENEEN AT HI LA TEL: .
INAIN=INT A =R DAEBRIZFTE L TOIHE(F00 DR A EY 5 Z © (27 % . AWS Batch A > TZ S DTE A I31(C
FTTHIET, a7 —BIDOERM (F109) TI R TONEERZI DI A TET !

T, BU run_sweep.ipynb [ZCR-TZ &S .

https://tomomano.qgithub.io/learn-aws-by-coding/

—DNT 3 TDRTIZE L 100 DERA A DD T, HED

B BEDEILTIE , 770 v FH—FO#ER&EAIRAL TWS .
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PYTHON
# [5]

import pandas as pd

import numpy as np

import io

from matplotlib import pyplot as plt

# [6]
def read_table_from_s3(bucket_name, key, profile_name=None):
if profile_name is None:
session = boto3.Session()
else:
session = boto3.Session(profile_name=profile_name)
s3 = session.resource("s3")
bucket = s3.Bucket(bucket_name)

obj = bucket.Object(key).get().get("Body")
df = pd.read_csv(obj)

return df

# [7]
grid = np.zeros((3,3))
for (i, 1r) in enumerate([0.1, 0.01, 0.001]):
for (j, m) in enumerate([0.5, 0.1, 0.05]):
key = f"metrics_lr{lr:0.4f}_m{m:0.4f}.csv"
df = read_table_from_s3("simplebatch-bucket43879c71-mbgaltx441fu", key)
grid[i,j] = df["val_accuracy"].max()

# [8]
fig, ax = plt.subplots(figsize=(6,6))
ax.set_aspect('equal')
c = ax.pcolor(grid, edgecolors='w', linewidths=2)
for i in range(3):

for j in range(3):

text = ax.text(j+0.5, i+0.5, f"{grid[i, j]:0.1f}",
ha="center", va="center", color="w")

BRERIZE &N 7Oy A Figure 72 TH S .

Val accuracy 99 7

0001

001 -

Leaming rate

01 -

i i
05 0.1 0.05 980

Momentum

Figure 72. /N /N=/XT X =KD v FY—FDFER

https://tomomano.github.io/learn-aws-by-coding/ 97/153



6/2/24, 5:00 PM J— K THESAWS AP

7Oy khn , EFEHSTHIH , FEEA0L DL ZIZHREIRRKERDZ A bA D . 12, FEXOIDE Z(FEA VR L
HEEZTHREREFELHLWVWIEARTENS .

BRID/NT A =R —F(SIBRICBO TEARI NI LD TH D RISEMUN & 20y .

ez, AEFFEEEAN L AR R E I NAY, NI TRy 7 % 100 (ZREL TWWDH5A s LN
B L FBERARNE tDORNIEBRIZAELR TRy 0B EE S . JEBROIRY 28a & - Li8ve(f$ &85
Q HERAMBRINDOEEMEEH D .

Z 7z, A[ElE MNIST ISR 7T — % 60,000 D) &, 48,000 MAFISKT—% |, Fkt) 12,000 MAtRAET—R & LT
Auz . ZORENSEBAEREL T X AICIT>120Y, bLIOABNCL DT —RDONA T2 ERUZT B 5
(&, KENELRZFE - BT —2DONE=H oA LOREL T, BREET L% 1T (k-fold cross-
validation) 7576 , & WS T770—FE LTHEALND .

PAED L 512U T, CNN A& AUtz MNIST BEEETFILOD/ N A /N—/XF X — R DOERBEWD—EDRN & 1KE L 7- . AWS Batch # 5|7
0T, BN WT OIS 00T,BNICEC2 2 S RX—AFIBIL , IS 3 T ARG B AT LAMETE- . 22
FTEC2AFWI AT IeATENL , ZNMBEEBNTHRC Z EATFEEIZR D155 |

9.10. 2 & v 7 DHIkk

ZHIZT, BN XA NIRRT THD - mEIZRAR Yy 75BKRLL Y . SRR %y 7 58IKT 5(12Hht-1) , ECRICECES i
Docker M1 X —JIFETEIRI N T E S0 (Cha LAgwe , cdk destroy A#F{TLIzE XIZTZ7—IZH->TLED .
Z#lZ CloudFormation {17 D THE D LAWY .

ECR ¢ Docker image % HIf* 9 %(2(x , ECRDIA Y/ —JUZITE , A A—CHEEINFLRD M) AR . LT, BEALD
DELETE /RR > AL THIFRJ % (Figure 73) .

ECR Repositories simplebatch-repository9f1a3f0b-zfcedjaz8q30

simplebatch-repository9f1a3f0b-zfcedjaz8q30 | View push commands | | Eait_|
mages =
Q 1 ©
Image tag Pushedat ¥ (S::) . 'J;';ge Digest :::t':“ Vulnerabilities
latest e 467639 a8 E‘;‘r" (9 sha256:1f44b04...

Figure 73. ECR 55 Docker image 459 2

HBDUWE, AWS CLI S RIBRDIBRIEAEITH (2IE, LFDa 7> FAERAWLS (XXX [ZBFD ECRLRD M RAIZEEZ]Z D) .

BASH
$ aws ecr batch-delete-image --repository-name XXXX --image-ids imageTag=latest

image MBGEARTT L1-H) AT, kDAY FTRR v 7 58I%T 5 .

BASH
$ cdk destroy

[sec:batch_development_and_debugl === 7 57 K& AW -#WFE 7 7)) 4r—2 3 > DR e TNy &
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—os =

X o U

FENOREDGEHRE LT, 779 R HaAW-BEFEET7 7)) r— a0 e T/3y JOFIRIZOWTIR~RL S .

SREARBRLL .

ES

O—/JUIZ GPU & L =58 hig v > ohe <, 277 FAFIRT 2 FEAMRINTWBDTHINIL , Figure 74 d k& 5 75BIHD

2F—LHIERBRTHD EEZ D . BYIDEFETIE , Section 6 TR71-& )7 AET, GPUEEAED EC2 1 > R X X AHERL |
Jupyter Notebook 73 &’DA > R 5 & T 1 T IIRIE THR x W ETILAA LR AT
TE=R13I20T BB L7 74— 3% Docker 1 X —|
WL BB L 72 X = hHUNT I CBMET D HERET .
DIN> A 2 TEATS AWS Batch 7 COFHE S 2T L& FAL TT)

EDIRIZ

DHERIVEA1TH & X T LA Section 8 A B%(ZHET 3 .

%5%3 , AE T ZORAUSIE> TREAEDTES: .

—FZEFEALEDFE

’4‘ T, 777 FERKRIC

F Docker

DA IV EEE

-

hd

\

Step 3: Parallel computing

o [

Batch

~

/

(/—Step 1: Experiment with Jup'_.rter—\' (/_ Step 2: Package in Docker —\‘
_—
jupyter ? = | &>
e’ docker
EC2 o
- / - /
Figure74. 2 57 F&/ERL 1-BWFET 7)) r—=> 3 > D% 70—
9.11. /NFE
ZIETH,AEETBHORNETHS . FBICSIEHRERY K SADRBTH 121",

BTETIE F TRANC
(2
6) .

DWTINETHAIHN?

. Jupyter TH2RET 7 r—> a3 HmRL
Ny —=2 095 . ¢ T, EC2_ET docker run A1T

L INAIN—INT A —RDEEW I DF 12— % , Section 9
SWREFEETFTIUHATR LIS A EFICKRET— &2~

MNIST % 2 7 %fi# { ET /L% , &¥) Jupyter Notebook A {#fH L THREL , ¢D
(Z/%y A —2 L, AWS Batch & BTN /S—/NT X — XY —F 51{T57- .
IERLI-EEE T ) = a L DR AEEDD ZEHATED .

th)

IREBEEDGEAE 7T N TRITT 5726, GPUEZBHID EC2 1 > R X > ZADRBNZDWTER LTz . &5

N ZATIE L 5 FIZRENL F-{RABH —/N\— 51§ > T MNIST SLFER R R 7 5B —2—F )Ly b &3I4 L 7- (Section

F1o, L) KRELEEFEET T r—> a s a1 -0ODFEE LT, Docker ¥ ECS (2L %7 T A X—D¥HARAL 1= (Section

7. OISR LT,

FTGEETHA bz XERHE

(ZISCTERMKICETE Y V —ZAMERL - BRI N 2 F A RIRICEER TE 121259 .

X 52, Section9 T AWS Batch &L\ T Z 2 —F L3y fDFBEAIFI|

ZVLTHDH, 5B AT LEKRELL TW DTy AAMBEINTUWD

B#&ISALTEDL I

AENE=ZTIE, ISIZLAWT v TL , ==L AT —

RelLT

10. Web H—E ZDEN) 77

ZIhBh,

FEE=ZIONBIZH D .
[ZDOWTHERA L TET- .
TR RTLLERELTET- .

~DEEEBETERT 2Ry b &I TR

IR AAIERELBN L .

J&B L 7= (Section 8) .

KRR DB

TN LEARIE, 2
IS X T ARG, 7T R
REHFROMELBNTNL DD, BA LA A—CHMEh 12125 ) H?

FTFIOF v EWIRFDT T EOREGTFIECOWTERT S . (DS
VN AT L TCIIREL SNS Y —ERAEONBLERRT S . 5l&&&x 077 FORBFHHREELATHI G !

NFETotrea T, BEY—N—%2 5 FEICREIL , ¢ZCatB4AES DA

RVIRD

&

:tT%ﬁT% EWIBRIZT7A—HRALTW 2 &

—EX -
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EIZKDDOLESS .

EC2, ECS, Fargate, Batch 73 » A FIF L T , BIKIIC AT —IL Y %0 T AR — AL |, W

KRR BFIT
, INFTEBNALTE-RAL , BAESFH TV WETESE 2 5 F&ERET S
—AT, I —BDODANZIFE->THH A B L) LrtEY
—RR=ZERMT D, EWADET T FOEEREREL LTHETSND .
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AEHNLIAE DHE=ETCIE , IR Z TEFPLARMEEZ , EDLHIZLTITZIREZTT)r—y a & B, IK—BA
IZFE-THLID, W) REBELIZVEE) . ZhE2BLT, EDOLHICLTHEDFDT 2 7H—EZAATE LA > TV ZDH
BRIV, EBICEIRHTENTHDLIRT T r—2 aatanbiBRTI20H0, EWIREFATEHD ) . FOBFET,
—IN—LRT7—=FT7I7F v EWI)BHDT T NekatFiE%aikigd 5 .

FOBEHRBE LT, ABTIIEDL LTI T TH—ERHAEE LA S>TVWBDA , tDEEIZH DTEHROME AR S . FED
fREAAFLE I DAY, BN XF o HRET D1 0OIZWEDTRTHDNT , IR L TENEL L H0ANT & D -

10.1. 77 = 7H—E XD {t4E A — Twitter A1

HILT-HUN) DR — T # >h 5 Twitter, Facebook, YouTube 70 DI = 7JH—ERIZTF 7R L-E &, TERIZED L H 7y
ZEHMThN ,, AT IVARRENTWADIZA ) H?

HTTP #B L1z —N— 04T bOTFT =RV (Z , TTIZH>TWAHREHZWEAH) L BT NTHERAL LI T
CHREARY VDT, ZZTIET v ADMBOHIZE E6HD . AT Twitter (https:/twittercom) & B4&KHI ¢ LT , HEIZH
BY—N— 74T bOMOBEEBELL £ . #EERE LT Figure 75 0 & ) WIBEHAD T4 7> b & —\—DRITITHN
TWBZ TS .

1. Obtain static contents 2. Query data using API 3. Post data using API
} JSON Image
GET i POST M [
; ) HTMUCSS.US ﬁ II ~ JSON Image i ;
Client Server i Client [jn @ Sefver i Client Sefver
Database Database

Figure 75. 2 Z 1 7> | & Web #—/Y—DEEDOHLER]

BeE LT, 7747 b &Y —/N\—DiE{5(3 HTTP (Hypertext Transfer Protocol) %1 > TiThn s . 1z, RWETIL , BESK
XN 7= HTTP T# % HTTPS (HTTPS (Hypertext Transfer Protocol Secure)) % fL\5 Z ¥ AR R X —FIZH>TETWS . F
—DATYTELT, 27472 MEHTTPS) BIEICL > TH—/N—h bl 3> 7V ARIFd % . B 7V e,
HTML (Hyptertext Markup Language) Citid& iz = 7 R— DX EAK , CSS (Cascading Style Sheets) Titid& == —
SOTHA R AT b7 74, ¢ LT JavaScript (JS) TieR I Nz R—C OB EE A ER LI 7O T L, 1 EENS .
Twitter 5 ZLIRARNR T T T 7)o —2 3 > DFEETTIE , ZOBNL 7 7AIVEHIR—C O A ERT 512505 T, F 8150
Ty B A — b H—E) (4 5% API (Application Programming Interface) (2 & > TEEE N lTHISA SN . ¥2T, 7
FAT Y MEFDR Ty 7 TRFE 1z JavaScript TERINI- 7O T LIZHEST , H—/N—IZAPI #E(EFL , V1 — M PERT
—&%W 395 . ZOE, TFZX bT—RDX ) B (Z(3 JSON (JavaScript Object Notation) & \\) 7+ —< v FHAHLHLN D Z
Eh% .u@vﬁ@@8®3>%>76ﬁ IZAPIIZ L WESE NS . 204 ) ICLTHISI N T+ X MXEBA , HIMLOXE
IZIBHRAFNDZ & T, REAEMIC ¥— ’?mﬂ’éh%)/\—/h‘mﬁi?‘éﬂ’(&)é D E L LW ARRRT AL EICH 0T
17> khn API %LL’C#—/\—U)T BR—=2ZTF—RHEZAINS .

10.2. REST AP

API (Application Programming Interface) ¢ (3 - F THEHHTEX-FTETH DN, ZZTELY) 7 —VILBEBRMFTAEITH .
APL X (3 DV 7 b7z T - FT7 )= 3 h SN 7 Iz 7L Tavy Fe7F— Q%VUWUTétmmﬁ D—RRH
BRTHD . £I2, 7Y —EROIRTIE , T—/N—pSPRIZF L TRARLTWEIAY FO—BDOZ e 5EKT S . 751
T ML RBRINTWS APIALEYR AT RAEE) Z8IZL>T, MEBOTF—R&#BE LY , HHDWEH—N—(ICF—R &
BELZNT S .
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&<z, 7 = 7O3PRTlE REST (Representational State Transfer) & & ($11 2581 EABIZE DU - API ASRIETClEIm b —HRIGIZ(E

iy

HN T2 . REST DSETESHIE 7= APIOOZ & & REST API1 4%\ \($ RESTful API » L AT % .

REST API (3 , Figure 76 (Z/RL 7z & 9 7 Method ¢ URI (Universal Resource Identifier) m4EA 573 .

GET https://api.twitter.com/1.1/statuses/home _timeline

1 *
Method

Figure 76. REST API

Method (XY F) &3, D& ) BIREAITTO WA EIHEIIZERT , "BiF" & L TRADZZEATED . X/ v FIZ(Z HTTP R
TERINI-IENERE (verb) #FHT 2 A TE&S . ZOFTH , GET, POST, PUT, PATCH, DELETE MO5EA R & SEZIZ{FER
XN (Table 6) . Z 52D Ay NIZ & DEEAAFRL T CRUD (create, read, update, and delete) & .3t .

Table 6. REST API Methods

Ay K ERSh2EME

GET RRAEBIET 2

POST MLWEREERT S

PUT BMENEZEFLWERrB&HRZID
PATCH BEFENEZD—EAENT S

DELETE BEAHIRT

—77, URL(FBEAMTONDXER , T74bb "BHEE" #K9 . 7z 7OXRTIFRIEAITHONEZREZDZ e & LIELIE N Y —R &
3. URI(ZZ K DimE http £1-(F https AN S18F 20 2 7H—/N—DT7 RLZASLIEY , [(RT v a) DBEICHENY) Y —2D
INZHMEEE N D . Figure 76 MBITE A (F, https://api.twitter.com ¥ \\H 77 KL R /1.1/status/home_timeline & »
ANV —=2REBBGEDHL , EWAHAEKIZARD (RE, 22T 1.1 EWIHABFFAPION—2 a3 A&RLTWS) . ZOAPL 7T
APMIELT, A= —DHR—LDRALTZA DV A — FDO—EHNBIFENS .

RESTAPI D X/ F(Z(% , Table 6 TZE(F=6DRASMZ , HTTP 7O b JILTERINTWD(FAD XY v R
(OPTIONS, TRACE %3 &) # AW Z ¥ H T&EBHY, H F ) —MRTIE ALy .

Q Fro, INHDOX Yy FEZFTTEERIE LTRIRL ENA W2 HH2H, URIDARITL ) ERAFREICT 5 Z
EHHD . AV FOEWES , BEREHIRT 23463 DELETE AEbha(Fnida sy, W) iREN 7y
{ , =& ZIE, Twitter API TV — I 5789 API (L POST statuses/destroy/:id TEZEIN TS . AN
ZIE, BT 7 —EZRARBHLTWB APL FFa X T—2 3 AGA T, ENEND APLAY AREEEAT D
DOEFANDBELD S .
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REST M2 (32000 RYBAICHLE N, SHD APIFRFTDR X > X— Nty >t- . —AT, vz 77 /0
—HELHT BIZONT , Fitzi APIOREET 7 70 —FDFELEFE > TV 5 . BEE CIZAREEDHTLDDH,

Q GraphQL (https://graphql.org)) & ’F(Ei % API ME&FTAIATdH S . GraphQL (& Facebook #H(Z & - THEHNZIES
1, IFE(F GraghQL Foundation (2 & » TAF & EFAIN TS . GraphQL #ERT 2 , 7717 M
REST ¥ PEEE L T &L ) ZEMDSWT—RDI ) 547) ZEHTE D E , W OHDFRAHD . F—T—F
I THEM->THL &, SBIRICADOIES S .

10.3. Twitter AP

59 DU EMKKIZY = 7Y —E RDAPIA KT BT, = 2 TlE Twitter MAPIA BT & 5 . Twitter AR TUL\ 3 APILO—%&
( Twitter ¢ Developer Documentation (https://developer.twitter.com/en/docs/api-reference-index) TR 2 Z ¥ NN T& % . L\ { DH DK

H7: API % Table 7 (2 & &b~ .

Table 7. Twitter API

IVFRA2B BiE

GET statuses/home_timeline R=LDRALZADVA— FO—EBEBIGT S .
GET statuses/show/:id (id TIEE& N2V 1 — F OFHER A ST 5 .
GET search VA= bOREEFRITTS .

POST statuses/update LY A — b aRiad 5 .

POST media/upload Egax 7y 70— F§ 5

POST statuses/destroy/:id vid THEINY A — F&EIRT S .

POST statuses/retweet/:id Jid THEINIZYA—rE)YA— TS .

POST statuses/unretweet/:id id THESNEZYA— D) YA — &R IET .
POST favorites/create BIRLIZVA— b E"WORTS .

POST favorites/destroy BIRL 2V A — b AE"VDULREE) THT .

ZDOAPLY R A &Iz, Twitter D7 7)) £1-(3T 2791 M &AW ZICRIZ 54T b —nN—DB{E4> I 2L — b
LTHLES .

d—H—p Twitter B8 & , $ &Y GET statuses/home_timeline M API )7 TR MZIL>T , I—HF—DHR—LDRA L
S DYA—bD) R HEEENS . B2V 1 —MEJSONBROF—KIZ74>THY , id, text, user, coordinates,
entities I X MEMAZL . id (VA4 — MIEFLID #FKL , text (V14— FDEXEEZEATWS . user (FV1— 5K
BLiz1—H—& 707 1« —ILEfRO® URL 73 £ 54 & A 12 JSON F—& (27 5T\ % . coordinates [Z(3V 1 — FAREEHN
TR BEAEARRER S TN D . 12, entities 2V A — MIFETHIXT AT 7 71V (BRI E) D) > 0 15 & DIEBRHIE
HIANEFNTULD . GET statuses/home_timeline AS(FEIEDY A — DY) A | (V) R FHRT EBHEFEF TSN HD) A
BiRansd . 6LV — DO ID A>T BI5E(E GET statuses/show/:id AN & (2L ->T, :id /XZX—XRTHEINT-
FENYA— MB8T5 ENTES .

VA= DWMEEIT) 12OIZ(E GET search API A4 % . ZMDAPLIZ(E, VA1 —MIBFIFNBEERX ,/\vakT ,VA1—F|

DRIESN-BRPRIGFR E k40 T DEMEETZ &N TESD . APIAS(E, GET statuses/home_timeline 73 ¢ & [A]
%, JSONERXDYV 1 —bDTF—&2HrREND .
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I—H—AHFL YA — | 52FFET DI(Z(E POST statuses/update DI KARA > b %*'JFFJT%) POST statuses/update (Z(3 ,
VA= bDNEXR , JTSADGEZ) T 74DV A— DD EDT—REEETD . F1z, — MIEBT—XERTL T
W5EZ , POST media/upload A TERTS . V1 — bDOBIRAETTHZ(Z, POST statuses/destroy/:id == (WY

FDIEH, SEEIZITHhNDHEEE L TL, POST statuses/retweet/:id & POST statuses/unretweet/:id A%% . N1 5L,
tid THREIND YA — ML T, tnen') V14— b ERITH D WG BT 120D API THS . £1=, POST
favorites/create , POST favorites/destroy A#fFH9 22 X (2L ->T , BRI N/ — MI"WWR"AEBML ) , B IEL
120 9 28BE%1TH .

ZD& I —EDEREN, Twitter D7 71 OFE TIZITHONTWS . 1=, BHEF TRy AERLEZWGEIF , 2h o APL &
WYNCAAASHYE , HRKXLDTOYS LEELL Z TEIRaNS .

ZDEHIZ, APLIZH 5BV T T —EREED ) ZT—BERE L D2BEEZTHD . IHOSDETIIAETEN L-FEATE S
ETL2DT, BEORMBIZE W) A TiiAED TNzt & 0y .

11. Serverless architecture

—/N—L 27 —%5 2 F + (Serverless architecture) % \\(& F—/N—L X3 2 —F 1 > (Serverless computing) & (3 , {if
REFERRDZT7O0—FIZEDL I T N AT LD AR TH S . FFERICIE . AWS 20144 (23K L 7= Lamba
(https://aws.amazon.com/lambda/) A3} —/N—L X 7 —F F 7 F v DFERIT & 2N TWD . ¢Df% , Google %> Microsoft 72 &' 77 K
TSy b7 A — L HEHEOBBEDRBEABIAL TWD . H—N—LR7—F 77 FvOFEIT , AT —F TR IS IR AT LAER
A DEBHIERTE 2R TH ) , EFWN-BE ZATEANEATLS

Serverless ¥ (3 , XFEH ) DEKE LTIV —/N—R L TRIEATDE W) ZEIZRDA, tNE—EKE )W) EBEFERIZAHIH?
—N—L RZOWTEHAT 27201203, FFILMEKMA , "serverful” & L(dN 5 £ )7 AT AIZDOWTES L 7n i hiE e Sy .

11.1. Serverful 7 5™ K (1{3&HY)

WKL D 70 RO RTLDRY yF 5 Figure 77 (28§ . 74T > M bEEINI) J TR ML, BN APLH—/N— (K5
N% . APIH—/N—T(F, VIR FORBIZISCTRRIARITEAND . RRIIZE , APIH—/N—12 I TCRAETE 2 HDHH D

N, ELDIGE , T—EAR—ADFHEEHNVBETHD . T—EZR—RIZF , T—ER—RFROMILL - —/N"—< A0 BHR
6:t#~ﬁm1%6.it,u@v@ REDBEDRKEWT—R(E, $1-FIDR FL—H—N—ZREFEEINDZZEHEZ L. Z
NHD APIY—/N— | T—RZR—=Y—/N— |, A P L =SB —N—([FENENMILL - —/N—7 > > ThH) , AWSDEETIE EC2
IZEBREAREZ2EEELTHL 1z L.

ELDIVTTH—ERTE, BB 14T bHHD) TR MEUET B0 , BRBEDY—/N—< 2 hH 057 FNTEEIL , &
WENHT DL I RREETAIRENTWD . 254 T 2 A bRz 7T M aFTEBRRIZRBDH D —/N—2IR Y 3T 5 £ ) IiE
% Load balancing » &1, ¢ & 9 I EAIEY 9 5V > DI ¥ & Load balancer ¥ L5 .

HHENA DT 2EMNTERDA > AR ZAERET 2DEL VDD, GHEEFRHAVNITETCTA N OREBIZH D L) TlEa
2 b EBIDEEENTHD . LIzAHT , TRTOY—N—AE(IZEZE T 2:1BARAMEFT 5 L) sHEOEMZIIGLTI TR
X —HNORIEY —/N—DOB A BRI IBRI B 5 & ) AR BETH D . DL I RHAAE I TRE—DRT—=) 2T LU, A
FOBEKRIZISE L THLUWMRES >R R R0 5 22 —(ZIBINY %#{E4 scale-out , ﬁﬁ@mmrﬁﬂbf4>za>z%>vy
MR BEIES scaledin ¥ L. I T RX—DRT =) JE, APITH—N—TEHHAANDZE , T—IN—RY—/N— - R
PL—=SH—=N—THPREITD . AL —SH—NN—TL, BIZIEEICT o ERINDZT—RIIF v //JvEﬂZ RELEZY
—RDAE—HEWIED I EDRT—1) L IHMThND . T—EXN—RY—/N—4HLERIC , SHEIZT 7R EaNd7T— 5?0)771327?)‘
N LTLEDRWE S, SHRAEANEY 725 . ZDL I, 777 FSRTFLRTRTOERT, BRH1HE—IZ85 LS
RFAEHNBETHY) , BRBEIZ  ORME EDF 21— JIZBPRERITNEIR LR W . 12, Y—EXOFIBENHL EIZIEL
TRT—) OB RIFEICREINZNELH ) , B/ BEN BRSNS .
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SHICHBEAEMICT 2D, AP —N—TRINZNE XX ID , R RTHS . R THD S, - AERRTAL
3000 3 1) OERITHR L 512MB DX E ) —%TEEL , HloX 22 B(310003 1) MEfTRH ¢ 128MB DX E!) —%IHET % , &L
I EIWKRAETEL TV D . —DDH—N=Z L UHGTRARARL 2ERD R R0 5B 2158 , 77 RZX—DRT—1) 73 &
DM D . ZORRES > TINZT H1=2012, 1 —/N—TEKITT DR R LIRS , EWIHRRETHTRETH DAY, 457
B TEIFNDIHEFLZV(FEALELNLVWERZIZHLTHY—N——8B4 225 B TRITNERESHL=(FEAETA

MU RREIZI > TLES L 7Y) .

Tasks
G |j E| |j
& Server scaling

Clients
Database server torage server
Y

O PP et :

Server load too high; Server load too low;
. scale-out scale-in
Server scaling Server scaling

Figure 77. Serverful 702 27 N> X 7 A

"Serverful” cloud

Request

>

L]
k J

Serverload
=
—

.

# of instances

11.2.Serverless 7 5 K~

Section 11.1 T L1=L I 2, 2T RRX—DRT—1) 737 T R AT LOBIFHNERE © 2 T7 LOREMARANT H1-0I(2
WEDEETH D . thaRBL T, 2 ORREOREARESIN TS .

TTAR—DAT—) o IIFT R TOBREBEIMATELLR )R LIT>TELEETHY) , WOpDiiEAET 7L — MMl , Hdg
BZUNTELLSIEHRDIR FAEKBICHIRTE 21259 . tNEFRT 21213, BRERLLNIUH ST T F R T LORET
HEZHETWUELHD . AT TR E L TEZDZET, b2 O TIWTRBELAEEWI 57 F L R T LOFGETOHAEA
(WA D2 DL A REEY , U—N—L AT —F T F v HRETDEERICH -1 -

itk serverful 74 & 2 7 ATHORADHERIL , Y=—/1N—%F5FEDHBLTLES I VLIRICHSD . Thabb, EC21R&>
AERELIZE &, (DA RZCRGREIL 22— —=IHMEZ D HDTHY) , GTEDY VY —2R (CPUXRAM) AP HIZEIY) %
THhh-REIZA S . BERLAEERDE) UTHAINTLE>TVENT, € AR ADFTEARH0% TH A 9 H100%TH
A9h%, B—DERREH BRI L THRET S .

B—N—LRT—FFT7Fv(F, Z0L )7 MERIZE) L TONFEHY) Y -2 W) bDEREICRLETE - #HRERET
. Y=N—LRT7—FFTI7F v Tl ,iTBEN )Y —R(F, 077 F7ANA X—HFT~TEETS . 77147 ME, BELR
RABE—BEDHEMEYBOTIENC  FTEDRRIDFENEENDEC , RITLIEWI OIS 4L - A9 P& 57 FICRET
3. 079F7anNMX—, BEOHOERLGFHE) Y — 2L T& 5K , BRESN- 7005 L5FTL , RITERE 54T
CHMZIERYT . BWRZDE CFTENY—RORT =) R T A= 3830 77 K7 AN X—p—F(25l &%, 11— —
3Ca75YTIVITAIEICENTS, WA THD . ZNERIURTHE , Figure 78 DL H 1245 .
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Conventional ("serverful™) Serverless

Cloud provider Cloud provider
¢f>

& Let me use your server Please run this program|

~ Here is your server! & "~ Here is the output!
4CPU

16 GB Q

RAM \

This instance is dedicated for the user, Cloud provider finds a space in the pool,
regardless of the usage and executes the job

Figure 78. {2 577 K & Serverless 2 57 F DL

HP—N—LRIZIRTIE, =) 73T RTCIZIRTANA Z—pB| &R T HNDT, AT —Z Y F1—pfREENTWS .
AT A REBFHZKENDR R HREELTIHGETH , 777 K70/ X—AIDOMEDIHAAAIZL > TIRTHR R 7 HEIEL <
FiTand . £tz , Y—N—LRIFIREFRTEHZET, 277 FOIR MIFRIZHERA L -5HHOAE GERL) TREX L
BIrICBD . ZhE, FTEOFRITREICEAL LT/ X2 ADRBFE TRENRESN TW RN AT L ERTKRE LR
WTH5 .

Y—=IN—LRIZIRIE, DT T R EGREANSERL 5T 7A—F DT, A= FDOEEAXRL AT LDREHKE ( By
5. ==L RITIRNERE - BRI 5I2F, Y—N—L REFOEESCHREICHEEL TWABEAH D . DIETIE ,, FEIZo
SO REEAOLEAS , H—N—L X% L) BERIZEEBR LTV .

WRBIDURAEA VR R AT SARBTHLINITI RS RT LG, BEBEUTUWSAL LWL . T2
HE)DEWIDIE , (DFETENIZTORBAEBIT¢HA, BAOREFT—ETHD . Rk, ®RAEY—/N—
0 b, ENAENTEDTEAIT>TUDIHAIZEHL ST, —EOREH M C (ZRAET S .

—AT, ==L RIFTINF, BR-KE - HABPE UTWD . ZH 5, FEICERLI-EICHAIL TH
EHREINTWD . H=N\=LRIFT b, REITHEAIT AR TREN R E AR >TUS .

M3 Y—=N=LRIFTIREEET DI R—F b

Y=IN—L AT —F T 7 F v OBMEA A > TEI-E AT, ZITIEFAWS IZEWTHY—/N—L R T 57 FEEBRT D450 R
—22 PELBNLTUWI S . 45z, Lambda, S3, DynamoDB % HU¢) £, figiid % (Figure 79) . #—/N\—L X257 F(i3, Zhb
DAVR—F U NERET DI E TN AT LHEHREAS . Z 2Tl , Lambda, S3, DynamoDB A F|H3 2 (ICIH2 2 TH
HIFUST S VRS A —IB ) SRBAL & 528G L, BANL A X —Chh 2 Lwhd Ly LAY, %i< Section 12 T
IZOWTN ZF R TEREAEITI DT, ¢ Z TSI ARONIIALEXRTH S .

Lambda S3 DynamoDB

Figure 79. Lambda, S3, DynamoDB )71 3 >~

11.3.1. Lambda
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AWS TH—/NN—L RO E1—F 14> 7D 30 DA, Lambda (https://aws.amazon.com/lambda/) T#» % . Lambda O{FL\ T4
Figure 80 (7R T\ % . Lambda MfHAAA(E > > 7L T, 2 F1—H—(FFTLE-WT O 7 L0 — FEERCREL THC .
7’077 L%, Python, Node.js, Ruby 72 ¥ DEBELFFEAWWR— b ENTUW% . Lambda (28I NI-U &2V EDNTOT T Lk
BE¥% (Function) ¥ L3¢ . 4L T, B AETLI-UL & %(Z , invoke 07> % Lambda (Z3%{5¢ % . Lambda Tl , invoke D!) &
IR MAERITRB eI @EI ) A FALEEI ) hy FEEORH T 7072 L0FTARKT S . ¢ LT, EIT&R
BT MREDMOETERIZIRTY .

(1) Register code (2) Invoke function

Invoke

S—Il A

Python User
node.js
ruby
etc...

Compute resource in AWS
Figure 80. AWS Lambda

ZN& 91z, Lambda TIEEBINIARIEA > XX RIFEET , RITERF>TWA 7O 7 L THH HIRETH S . invoke N
o IZRMIGCT, 7077 LA AWS DEXRGFHEBER T —ILn e ZHICEES N, T1Ta N5 . RFIZEBDY) 2 TR AR5
BTH , AWS (I NSERITT B10DTHE ) Y —2 &) BT, WIIIZHIEAIT-> TS . RE LT, BTFHro¥Ban) s
2 FHERHCKI-2 LTH , Lambda (3¥n b 5FARICKITT A TES . 0L H 7% ABESNREY —/—DEFEELL
12, BRICRIRA K179 B —E RN Z & A4FRL T FaaS (Function as a Service) & £ .3: .

Lambda Tl3¢ NIz D& , 128MB A 5 10240MB D A &) —A{FERT 2 Z & A TE 2 BERFADMR) . 1=, TUWL
CPU/NT— (I A E) —DEIZHHITHETEI) B Tond . Tabb , RRIIZEI) BT AT —OEAZITNIEEZWNIE , &
NZLDCPU Y —ZAEI) B THNDZ &2 % (LHL , RAM & CPU /X —DRMKMILIRERIE AWS A b (FABI N TULV
W) - EATEREZ100 2 ) Mon B CREER S L, RITRFRICELBI L TRIEARE S 5 . Table 8 (3 Lambda MFIFAKIE&RTH D (BWE
BFmC ap-north-east1 ') —< 3 > &#EIRL 1-158) .

Table 8. Lambda ¥4 %

Memory (MB) Price per 100ms
128 $0.0000002083
512 $0.0000008333
1024 $0.0000016667
3008 $0.0000048958

FATRFRCEEBIT ZREIZBML T, VI IR P ERET DI IZRET IREHREENTWS . ZhiE, BARND) 2T X MZD
&$02ThHd . 12 ZlE, 128MBDO X E) —%EAT 2B % , ¢h-¢n2002 )R, 51 TL00HEREITL 72354 ., 0.0000002083
*2%1006 +0.2=$0.6 DRE L 1D . YT TH—N—DF—RKR—ROEFH CBERETHNIT , 2003 ) MRETEIT T 3
BHZWZ eh s, 100AEIF—XR—Z2DEH5ITo122 LTH , 122712806 LA TR MHARELLWZ XICHD . Fi-, O—F
HFRITANTHFRREICAL > TWBIGET , BRETHIREEF0THS . Znd )2, FTRICEHDSH 2EH I ITTHhN-RHICHH , K
EHRET HHAAAICIH>TWS .
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Lambda (FtbERAERTRT % , RIEMOEWR A ZDOEITIZAWLTLDS . F—IRXN—RDFGAE X (OB BFITH DH,
DML BIEOY A X5 M) 30Uzl , == A FTEPRICRITEIND X T RUEL EOFIBEAEZ D .
F1-, o Lambda 5 ) L —RIZBITAZE HTRET, O TIVRAUBRA4AAEHE R CEMAL O v 5 RIRT B2 EANT
3.

0 E#*oy Lambda oREETEL , SIBADI-H TR MZHFESTZ2ERZEWL L ONEWTWD AFAEMU & 120y . 4l
Z(¥ , DynamoDB OitAEE (ZRIT Z2REXR , 2V N T —JDBEICHAD DD IR FAEEIN TV .

M32.H—/N—L AR L —:S3
Y=N—L Z2DOWEIL , A PL—2IZhikRENTWS .

WRLR ML= (T PAIVSRTL) T, BTRA M ERDBTL 8 OSHFELRITRISR S . LzA> T, e/
T—IBELNE TS , HDHFEED CPU ) Y/ —REEINR TN Sy . Fiz , RN 7 7ML RTF LTI, T—X4ERDH
A REBNZT A R0 5V T 2 & ZICROBITNER BT, BHOLBREAEMEEE 8 (FLIELISEH#THS CZFSLEDT 7
AW AT LBEFZLHHBREFERIZT PAIVS AT LOYA XEERBTHIEIFUETHD) . £-T, /RN Z7 FTIE,
A ML= BE) BERICIEHOSHICDT A R DY A XEEELTRIEN ST, TARIOFENTTHA ) Lk TH»9H &, BLF
ARENRET HZ © (27D (Figure 81) .

Simple Storage Service (S3) (https://aws.amazon.com/s3)) (& , ' —/N—L RIL R b L — 2 2T LA &IRHET 2 (Figure 81) . S3 (1K
WRAML—=UDRTFLERL , OS(2"Y T2 b7 W) REEFAL . BEXRRIC APL 218 L TTF— X DA E & DREHLITHN
3., TROTURURESW , /Ny 2Ty TR Y, BEXRS(E0S & CPUANTEL R (THIE7R S W EES |, API A#18
CTITH) ZEATESD . S3TEIFRNZRD SNI=T 1 ROEBDOY A X3, T—RAEANNEANL= 11T, REFEEZILKL
TWL ([HERLEERENA PR —ILDT =R 5 REFTHZEHDTARETHD) . A ML —2IZhhBBET , RELTHET—RDOLES
BETREEIND .

Conventional 53
Cloud provider Cloud provider

9 Give me 1TB storage N & Upload data
F{ere is your disk spoace!

1TB

Y

\

The storage space is dedicated for the user. Storage space expands on demand

The disk size must be determined when creating a disk.

A Storage upgrade A

-- Total storage

GB

-- Total storage

GB

Y

L
-
Time Time

Figure 81. S3 & K0 7 71 )2 X T LDELE

S3 AFIRY B, BEICBIh > T 2EELBIAS £ L DDA Tabled TH S (us-east-1 )= 3>DHD . SANIZHEE
REIEOH)H L TWDS . L 2N+ 1 X F—> 5> "Amazon S3 pricing” (https://aws.amazon.com/s3/pricing/?nc=sn&loc=4) %
) .

Table 9. S3 DFFXE
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TRH e

Data storage (First 50TB) $0.023 per GB per month
PUT, COPY, POST, LIST requests (per 1,000 requests) $0.005

GET, SELECT, and all other requests (per 1,000 requests) $0.0004

Data Transfer IN To Amazon S3 From Internet $0

Data Transfer OUT From Amazon S3 To Internet $0.09 per GB

F—I2, T RDORIFIZ(L $0.025 per GBMOAR AA & IZRET S . L1zH > T, 1000GB DTF—XR % S31Z—» ARFL 1215
&, $BORENRET D LT B . F1z, PUT, COPY, POST 74D U TR b GTF—XRAEBEALERM (WL TS, T—& &
E(ZBHAZ <, 1000[E 2 ¥ (2 $0.005 DR b AFAET D . GET, SELECT 2DV I TR | (7 —R A FARALERME) (ZXF L TS,
1000[E] =¥ (Z $0.0004 MR bHRET S . F1z, S3(FT—XEIMIEY) HIENBEICEIR MHEL D - BERRTIE , S3H
LA =2y b AEBLTINBIZT—& A8xi% (data-out) 3% ¢ $0.09per GBI R hARET S . T—RAEAR—Fy F&BL
T S3(ZAN % (data-in) BIEIE BRI TITZA S . £/, AWS O R Region A —E R (Lambda X> EC2 70 &) (CT7— X %¥51%X T %
DIFERTHS . AWSD!) =23 5 FH-WETFT—ROEEIZTIR MHARET S . WITNICEL , —/N—L 2Bl |, 5
NTOREHN N EREH TREINDREICL > TWS .

1133 H=—/N—L XAF—=R2~X—2X:DynamoDB
Y=N—L ZOE(E , T—ER—RZHBERTHIENTED .

ZIZITW)T—ER—RY(E, Web Hh—ERGL EIZHITH L —BmDBERE508 L TE  -ODRFERIN Z & AFEL T
% . WERRICBRZLT—RX—2 ¢ L% MySQL (https://www.mysgl.com/), PostgreSQL (https://www.postgresql.org/), MongoDB
(https://www.mongodb.com)) 7 ¥ A ZE(FHND . T—RR—REZBENDR FL—SDEBWE , T—ROBREBEECHD . TENHX L
—CTET—RISBMICT A RVIZEERAINDZTED, T—RR—RATEIBRELL D PERIZAD L) T —2OEEN I N
), BEIZT 7 REINDT—RIFAE) —IZF v v 13NBLEOMEENEH>TWD . ZHhIZL ) , BERRT—RDOFHS ,
BHENH HEZRESRICEISTHENTES .

ZD& ) RBFEREEAFIRT BI2(3 ¥R CPUDTFENWATH S . L1IzH > T, RN T —ERN—2 5 1BRT H8(F , A bL—
SREBICINA T, 12K SADCPU T AERB LIz UARALLNEZ N EW . F1z, T—EX—RHERLIGEFERB~ > IC
F1H 2 AHED S AT LA EIND - BB R T LDIHE(L , Section 111 TiEaw L7z ) ICT—EZXN—R~DT7 7 R &
[ZISCTHEYRRT—1) D IHIINDBELDHD .

DynamoDB (https://aws.amazon.com/dynamodb/) (& , AWS AL TWLZ\BH—/\—L R HEEITF—ZRXR—XTHD . —/\—L T
HBDT, ABINZT—IN—ZBEEA A X R IFHELT , APLZBLTT—ROEFEERAAL - Gt L - BREL EOBRIEEAT
I . SBERERIC , T—RRFEFBDOLRIIEDHSNTE ST , T—XEANNUIANI=ATZT , REFERSILKRL TN . F2, 7
—IRN=Z~DEFHIERL 1L DR —1) 2%, DynamoDB A*BENTITH) DT, 1—F— (DT 2 5F(I4 0 .

DynamoDB TOFAKENTHITREMALNDIZAY, "On-demand Capacity” & L\ E— F TRERAL 135508E&(CBH > T 2E
BIBIAA F e HIzDH Table 10 TH S (us-east-1 J—2a> b . Fllld 2R ¥ 2 X F—> 5> "Pricing for On-
Demand Capacity" (https://aws.amazon.com/dynamodb/pricing/on-demand/) % &) .

Table 10. DynamoDB O F|F¥l&

TAH &
Write request units $1.25 per million write request units
Read request units $0.25 per million read request units
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TRHE e

Data storage $0.25 per GB-month

DynamoDB T(37— X NE ZIAHRIEDE (L A write request unit & LU, T — X DA AAIRIENDE L % read request unit & K
S BRI, IKBIATOTF—4 5 —EEEAL ¢ 1 write request unit A 7H& L , 4kB ATDTF— % & —EFHiHAL & 1read
request unit A &Y 2 GEL < (3 AR N+ 1 X>F—2 5 "Read/Write Capacity Mode"
(https://docs.aws.amazon.com/amazondynamodb/latest/developerguide/HowItWorks.ReadWriteCapacityMode.html) A ZH = &) . write
request units ($100/7[ & (Z $1.25, read request units ($100/7[E & (2 $0.25 MDA R PHRRESNTWS . T, REFINI-T—
RBFBIZX LT $0.25 per GBDIAR bAA T & IZHAET % . DynamoDB (FERLMEMAE L &R A 12T —AN—2THHDT,
GBHI-) DA ML —3R M F S3IZEE~10MEFEEZ Ly . DynamoDB OF — X DERIEIZEHZ IR ML, BL ) —2a>RNa (g
data-in , data-out ¥ (280 TH2 . ) =2 3> % F-UWZBEICIIREIR bHRET S .

.34 4Dt —/N—L 22 57 FOBRER

BAET4A4 L 1= Lambda, S3, DynamoDB A\ —/N—L- 27 57 FOF TR EERT 2ELI SV —ERIZH D . Dbt —/N—
L2257 ROBREREMUTIZIET S . WCOMIOWTIE , BB/ XA > 5T R TRD TR AT

e API Gateway (https://aws.amazon.com/api-gateway/): API %1589 SEDIL—F « > 7 %387 . Section 13 THU) E(F3 .

e Fargate (https://aws.amazon.com/fargate/): Section 8 Tt 7= Fargate &, , H—/N\—L X2 5 FOBZED—ZBTH S . Lambda ¢ D
EW\Z , Lambda & ) H KBEND AT = CPUAET LS I RFELREAEITI ZENTE AN FEITHND .

e Simple Notification Service (SNS) (https://aws.amazon.com/sns/): H—/N—L XN —E R TA R b X0 0) B T 5-00DH—E
P

e Step Functions (https:/aws.amazon.com/step-functions)): % —/NX—L 2D Y —E ZABDF —4 A P —> 3 %3 .

Y=/N—L AT —F T F v (3TTREH ?
ZDONADEZ (L, BHIINO THDHEEZLD .

ZZET, Y=L 2OFEREEAL THAE L TELA, FHEFHEHLWERLZITIZ, RE, HDWNIY—
IN=TIVE S AT LIZHEDRIIBEZH S .

REBLRRE—DOHITHETNL , V—N—LRADIRATALIEITT RN T 7Y 7+ —LIZEFREDEDT,
BENDTZ Y b 74A—LTULMERATELRWS RFTAIZESTLEIRTHS) . AWS THER L 1= —/x—L 2

G’ DL AT Lk, Google DT T FICHIET H(2(F , i) KW ) e 7' 005 LOEERIHWMEIZND . —
75, serverful 7p S R F LTHNIE , 7TV M 7 H—LEDTA T L —2 3 [ SHERIEEIZIT) Z &N TE S .
77 R7anNg Z— LT, BHOS AT LANDEKEREA@DHDZ T, BRABHIWLHICTHEWHA
WABH DDA .l

M, —N—L XA 1T A TDREBRSEDRBEL E T, ROBITHL (EmSNTWD . Bk
HDBIBIFHUTA T &0

e Hellerstein et al., "Serverless Computing: One Step Forward, Two Steps Back" arXiv (2018)
(https://arxiv.org/abs/1812.03651)

12. Hands-on #5: Ht—/x—L 2 A\F§

BETIY—/N—L AT —FF I F v OWMEDRAAEIT1- - KETIE , N\ XA R TH ==L R 5D FE&FKERIZEN LA
5, BKRIAERTIES¥ATLI S . B0/ > X4 > TlF Lambda, $3, DynamoDB O=2NH—/N\—L 22 5™ K OMBEE(C
it T . ENENIZOWT , BWFa— N TIILERELTHS .
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12.1. Lambda/\> XA >

93, Lambda #FBRIZEIHN L TAHL D . /\> XF >NV —Z 32— F(F GitHub ¢ handson/serverless/lambda
(https://github.com/tomomano/learn-aws-by-coding/tree/main/handson/serverless/lambda) [ZBE N TH D .

ZON XA TERT BT ) r— 3> DRy F % Figure 82 (Z/R9 . STEP 1 T(d , AWS CDK % L T Python T&Eh 1=
O— % Lambda (Z%84$%9 % . %tL\T STEP 2 T4 , Invoke API A#{FEAL T , ERIZUL D6 Lambda #&2EIL , XI5t E 51T
9 . Lambda 7 —2 7 0—% 89 2 BHTRINRORETH S

STEP 1: Deploy STEP 22 Invoke

— Register Invoke API
— > Z} g
Handler function - Python 3.7

- 128MBE memory

Parallel executions
Figure 82. Lambda 2 — } 1) ZILOOHE

ZON XA F, BEARRIC AWS Lambda R
A (https://aws.amazon.com/free/?all-free-tiersort-by=item.additionalFields.SortRank&all-free-tiersort-order=asc) ()43 B NT=E
TI2ZeHTES .

app.py (https://github.com/tomomano/learn-aws-by-coding/blob/main/handson/serverless/lambda/app.py) (277 04§57 075 LHAEAN
TV . FHERTHL) -
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PYTHON

FUNC = """

import time

from random import choice, randint

def handler(event, context):
time.sleep(randint(2,5))

sushi = ["salmon", "tuna", "squid"]
message = "Welcome to Cloud Sushi. Your order is " + choice(sushi)
print(message)

return message

class SimplelLambda(core.Stack):

def __init__(self, scope: core.App, name: str, **kwargs) -> None:
super().__init__(scope, name, **kwargs)

handler = _lambda.Function(
self, 'LambdaHandler',
runtime=_lambda.Runtime.PYTHON_3_7,
code=_lambda.Code.from_inline(FUNC),
handler="index.handler",
memory_size=128,
timeout=core.Duration.seconds(10),
dead_letter_queue_enabled=True,

@ - -7, Lambda TEITINDINEEHBATEL TWD . ZHFIERE ICBALRIKT , 25807 > K LREHR Y —7 L1
% , ["salmon", "tuna", "squid"] DWL\FNHA DX EINE T > X LIZEIRL , "Welcome to Cloud Sushi. Your order is XXXX"
XXXX (FE(IN-FRNDRR) EWI Ay E—Ch)R—2TF D .

© xic, Lambda (T <1> TEWRIBAREL TWD . /XTI X—ROEKE , XFEHY OBHKAOTHL < 3150A°5, BITFIC

BT B .

* runtime=_lambda.Runtime.PYTHON_3_7: 2 Z T(d , Python3.7 #{f > C LRt CREEREI B AFITE L , ¥FEEL T

\\% . Python3.7 ?iFANC , Nodejs, Java, Ruby, Go 7 ¥ DEREATERT 5 2 £ HTTBETd B -

e code=_lambda.Code.from_inline(FUNC) : R{TI NANEEFEHHAEHAINI-O— N AHFEET D . ZZTlE, FUNC=.. TTE
BLIXFINAEELTWED, XFIIRSNZE T 7ML/ &ET Z & HATRETH S .

e handler="index.handler": Zi (&, 3— FOFIZWL DADTFTEERAEEINTWBRE E(IZ , XM 75 XRT 51
HDINT A—RTHS . handler &) BHIDBINA A 1 By L TERITEL , CWHIEKRTHS .

e memory_size=128: XE!)—(F 128MB # A TERT A & 5IEEL TS .

=N

e timeout=core.Duration.seconds(10) X+ A 7™ A 10T L TUWD . 10MPANICBIROEITALT LA -
155, T7—hHREhD .

dead_letter_queue_enabled=True: 77 /N> R MR B D TERBRZ EIET S .

707 L5KTTBHZ LT, LambdaB¥in'y 77 K LIZEREND - BET7O/LTHLD -

121.1. 704

F7OALDFIEL , CNEFTONZF L FEAETLBTHSD . ZZ2Tld, A7 FOHRINET D (# THEDITIEIIA M TH
%) . FNFNOBEREENTL EFS158F , N XA UL 22AZR>TEE L TWE& W, =2 Ly P F—DRELENTI(Z
(Section 15.3) .
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BASH

$ cd handson/serverless/lambda

$ python3 -m venv .env
$ source .env/bin/activate
$ pip install -r requirements.txt

$ cdk deploy

F7AADAT Y FHEEICKRITINNIE , Figure 83 N4 ) WHAHLBELNDIETTHD . Z I TRRINTWD
SimpleLambda.FunctionName = XXXX O XXXX DX FIFETEIDTAELTH I .

Figure 83. CDK77'0 1 E{T&NDH 71

AWS oY —)LicOd 14 LT, T7OMENRAR Y 7 5HRLTHLH - a2/ =LA, Lambda dR—(Z1T7{ & Figure
84 L H A EMEH S Lambda OB —BAMERTE 5 .

AWS Lambda X Lambda Functions
Applications
Q| Filter by tags and attributes or search by keyword E 1 &
Functions
P Additional Resources Code Last
Function name v Description Runtime ¥ B .
size ¥ medified ¥
SimpleLambda-LambdaHandler212865DC- Pvthon 3.7 306 4 minutes
TOW5VVEHTHZZI Y ’ bytes ago -

Figure 84. Lambda 7>/ — /)L - B¥on—&

ASEDT T = a3 TERLI-OAY SimpleLambda Tia% 25 2 X LI ZARIO DWW . B on&Ria2Y) v o LT, 554
HRTHD . §5& Figure 85 D & ) L EMAATRREIND (LT . KT 700 F LOFTEEL I-PythonOBEATT 1 X —H 5
MR TED . EHICTOAICRZO—-ILT5E , BMORBEREHWERTE S .
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SimpleLambda-LambdaHandler212865DC-10W5VV6HTHZZI
l Throttle H Qualifiers ¥ H Actions ¥ ] v

Configuration Permissions Monitoring

» Designer

Function code info

. File Edit Find View Go Tools Window Save Test - g o
= v [ simpleLambda-Lan ¥+ © index.py
g <»  index.py 1
= 2  import time
E 3 from random import choice, randint
w 4  def handler(event, context):
5 time.sleep(randint(2,5))
6 pokemon = ["Charmander”, "Bulbasaur", "Squirtle"]
T message = "Congratulations! You are given " + choice(pokemon)
8 print{message)
9 return message
1@
Figure 85. Lambda 3 >/ —JL - BH AT
Lambda TFE{7& 53— (&, Lambda ;3> —)LEH (Figure 85) MITF 4 X —CiET D HTE S .
G FUrETRranriE. SeLEEBULAIARNBALSHS . FOBAE, (DKOI— K14

ARBIEAETIEAENTIC .

12.1.2. Lambda BN ELT

#NTIE , fERLL 1= Lambda Ba%s F4T (invoke) L Tk d ) - AWSD AP {8 Z & T, BOEITERZ— T HZ EATE
% . &A% , handson/serverless/lambda/invoke one.py
(https://github.com/tomomano/learn-aws-by-coding/blob/main/handson/serverless/lambda/invoke_one.py) | ZB9% % R179 2 1-sbDE B/ 7 'O
I LERELTWS . BEOH Z5tE(EI— FATATH LU L.

MFna<> KT, Lambda OBF¥AEITE% . 272 KD XXXX OFFAE , EFE&F7O4 Lize &I
SimpleLambda.FunctionName = XXXX TiFbhtz XXXX DXFI|TEHRT S .

BASH
$ python invoke_one.py XXXX

43¢ , "Welcome to Cloud Sushi. Your order is salmon" ¥ W) HEAAEBSNBET . ETHI L TILTIEH D, 257
N ETHRIZEDBIBAEY) |, BLBHAERINTIZ ) AT, 7 XLEFARIHNERINTEANRINTWS . Znav > FAaf[EH,
FToTHT, RITTEICRBFAIREAHNREIND Z EaERL L -

ST, ZoAV U FIE, —EI & —RIOBMARITL bl THSHA', Lambda DAEF—FEICKEND R R #EAKFIZKITTE 2R
ThHd . ¢ZT,5EF—EIZ100Bn & 2 7 5 EIFIZEEL THL 9 . handson/serverlesslambda/invoke many.py
(https://github.com/tomomano/learn-aws-by-coding/blob/main/handson/serverless/lambda/invoke_many.py) DX 7 1) 7' b HERTS .

MDA PEFEITLL ) - XXX DO IRTRE FRRICEEZRZ S . B350 100 (3 100N R R 7 A#AE L , & W) BERET
H5 .

BASH
$ python invoke_many.py XXXX 100
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THERDE D LHEAHESND(LT T .

BASH

Submitted 100 tasks to Lambda!

EBIZ , 100 DR R AFEFZFEITENTWS Z & 28R L & 5 . Figure 85 MEMIZ/R ) , "Monitoring” &L\ K 7HHZND T,
tNaEv)vodD. §5¢, Figure86 ML H 1 'S THARREINDFAS .

SimpleLambda-LambdaHandler212865DC-10W5VV6HTHZZI
| Throttle || Qualifiers ¥ H Actions ¥ | v

Configuration Permissions Monitoring
CloudWatch metrics | View logs in CloudWatch |
Add to dashboard 1h 3h 12h 1d 3d 1w custom - @
Invocations Duration Error count and success rate (%)
Count Milliseconds Count No unit
100 5.01k 1 —_— 100
3.51k \\'
50.5 : 0.5 99.5
2.00k

1 09:15 09:30 09:45 10:00 10:15 0 —_— 99

09:15 09:30 09:45 10:00 1015 @ Duration Minimum @ Duration Average 09:15 09:30 09:45 10:00 10115
@ Invocations @ Duration Maximum @ Errors W Success rate (%)
Throttles Async delivery failures IteratorAge
Count 1 1

1

L L
05 y adjusting the y adjus e

0 —_— 0 0

09:15 09:30 09:45 10:00 10:15 09:15 09:30 09:45 10:00 10:15 09:15 09:30 09:45 10:00 10:15
@ Throttles @ DestinationDeliveryFailures @ DeadLetterErrors @ iteratorAge

Concurrent executions
Count

96

1
09:15 09:30 09:45 10:00 1015

@ ConcurrentExecutions

Figure 86. Lambda 7>/ —)L - BN EITHDE=KR 1) > 2
A Figure 86 77 7DEHMIZIIBMAHI DD Z EAHHDT , HIZHRRINLWIGEEIDLEFD .

Figure 86 T "Invocations” H\BIMAHMAERITEINIzAEEKL TW S . 72LAZI00EIRITINTWD Z ehbhh D . I 61T,
"Concurrent executions" (F{AMEND X X 7 HFEFIZITHNIZAERL TWSD . ZZTEI6 &l ->TWBZ Ehn , BENX R I HI
FIRIZKITEINIZZ & #BEKRL TUL2 (CHH 100 L S WDIE , KRR OBAD Y FAELNZDOHATLIZIZRIZ 1A 27T
(FhWZ eiZiERAT 3) .
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ZDEHZ L IERIZS U TIVTIEH DA, Lambda A{FH Z & T, RAEESIRICAURAFITTEZ N TED I TT R AT LLR
BILEBZ EHTET- .

bLINE )4 & a ki serverful 4 7 57 FTITE ) L LIBE , 2 7R —DRy =) 2o d{na—F =& Z LI
MAT , WAWSKNS A —R &S 2BELDS .

BkAYH DAL, —XUZ1000B7 DL 3 THBRAL THA D E LUy . Lambda (4D & H L KED!) TR MIH
WIETE DI EAMERTE DA . A, HFE PN T XDy Lambda DERFIARABZ TRENARKELTL F
INDTHEE .

12.1.3. 2% v 7 OHI%

REIZZAR Y IEEGLL D - A2y 7 &BIBTBI21E, ROAT FEFEITTRIEL L.

BASH
$ cdk destroy

12.2.DynamoDB /N> X7 >

#%tVTC , DynamoDB OB F 12— ) TILAER > THL ) . N XA DY —R 32— K (4 GitHub
[handson/serverless/dynamodb (https:/github.com/tomomano/learn-aws-by-coding/tree/main/handson/serverless/dynamodb) (ZE WL TH S .

ZONRATERT BT ) r— 3 DAYy F % Figure 87 (Z7x9 . STEP 1 Tl , AWS CDK %{$f L T DynamoDB ()75 —
TIEPHAKL . 770495 . 5tWVTSTEP2 TlE , APLAFRL TTF—XRX—ZADT—RDEERAH - Gist U - Bl & 0kE
HRET S .

STEP 1: Deploy STEP 2: Manipulate data
Table
: i _ PUT, SCAN, etc Ji=
. t PK | item_id » BE
first_name
last_name
age

Figure 87. DynamoDB F 1 — | |) ZILOHFE

ZDN XA S, BEARIZ AWS DynamoDB R
A (https://aws.amazon.com/free/?all-free-tiersort-by=item.additionalFields.SortRank&all-free-tiersort-order=asc) ()3 5 NT=E

1c&% .

handson/serverless/dynamodb/app.py (https:/github.com/tomomano/learn-aws-by-coding/blob/main/handson/serverless/dynamodb/app.py) (Z
T7AA$ BT AT LHEINTVWS . FHERTHL) .

https://tomomano.github.io/learn-aws-by-coding/ 115/153


https://github.com/tomomano/learn-aws-by-coding/tree/main/handson/serverless/dynamodb
https://github.com/tomomano/learn-aws-by-coding/tree/main/handson/serverless/dynamodb
https://github.com/tomomano/learn-aws-by-coding/tree/main/handson/serverless/dynamodb
https://aws.amazon.com/free/?all-free-tier.sort-by=item.additionalFields.SortRank&all-free-tier.sort-order=asc
https://aws.amazon.com/free/?all-free-tier.sort-by=item.additionalFields.SortRank&all-free-tier.sort-order=asc
https://aws.amazon.com/free/?all-free-tier.sort-by=item.additionalFields.SortRank&all-free-tier.sort-order=asc
https://aws.amazon.com/free/?all-free-tier.sort-by=item.additionalFields.SortRank&all-free-tier.sort-order=asc
https://github.com/tomomano/learn-aws-by-coding/blob/main/handson/serverless/dynamodb/app.py
https://github.com/tomomano/learn-aws-by-coding/blob/main/handson/serverless/dynamodb/app.py
https://github.com/tomomano/learn-aws-by-coding/blob/main/handson/serverless/dynamodb/app.py

6/2/24, 5:00 PM J— K THESAWS AP

. PYTHON
class SimpleDynamoDb(core.Stack):
def __init__(self, scope: core.App, name: str, **kwargs) -> None:
super().__init__(scope, name, **kwargs)

table = ddb.Table(
self, "SimpleTable",
o
partition_key=ddb.Attribute(
name="item_id",
type=ddb.AttributeType.STRING

),
billing_mode=ddb.BillingMode.PAY_PER_REQUEST,

removal_policy=core.RemovalPolicy.DESTROY

ZOa— T, RIERDEN L &= DynamoDB T —7ILAMERE D . $NFENOD/INT A —RDEBERAFRIZHRL LS .

@ opartition_key:d~To DynamoDB F—7/JL(Z(F Partition key ASEZE X T UL (T E7A S 7Ly . Partition key & ( , 57—

TILHOBEZR (L O— ) ZEICHEAET 2EBENIDDZ ¥ TH5 . B—0o Partition key 4 £ 5 1-BEEZN T — 7 ILDOFIZZ DO ERE

TETHIEETER L GF: SortKey AL TWAIHEEHRC . 3L AKX F+1 x> F—2 5> "Core Components of

Amazon DynamoDB" (https://docs.aws.amazon.com/amazondynamodb/latest/developerguide/HowItWorks.CoreComponents.html) $H3) .

% 1=, Partition key ARSI N TV WER(IT—T7ILOFRICHEET HZ L (FTEAWL . 22T, Partition key (2 item_id
EW)BRHTADITTWS .

billing_mode: ddb.BillingMode.PAY_PER_REQUEST #%#¥5§XF 9 % Z & T, On-demand Capacity Mode
(https://docs.aws.amazon.com/amazondynamodb/latest/developerguide/HowlItWorks.ReadWriteCapacityMode.html#HowItWorks.OnDemand,
@ DynamoDB AMERE 1% . (IAMZ PROVISIONED & W) E— KA DAY, Zhidhn g ) @Ear —R B0 TER L 2L
59 -

© removal_policy: CloudFormation MR % v 7 A\iEEX =& (2, DynamoDB & —#4(ZIHEINDAE INEIET S . =

NDIOA— FTld DESTROY AEATWBNT, IRTUHEEINDS . (FHADATLa>aERTZE , ARV I AHELTH
DynamoDB /Ny 7 7y 7 %34T, I EDEMEAERT DN TES .

1221. 7704
F7OADFIEL , CNFEFTONS A FEAETLBTHSD . ZZ2TlF, AV FDOIHINET S (# THREDTZaA M TH

?) .

Rad

F R Y

=Ly M F—DREE HENT I (Section 15.3) .

BASH
7022 f DT L2 IZHEE)
cd handson/serverless/dynamodb

venv H1ERL , IKFEZ1 77 D1 R =517
python3 -m venv .env

source .env/bin/activate

pip install -r requirements.txt

F701 % %17
cdk deploy

FT7AA4DAT Y FHAEEICKRITINNIE , Figure 88 & ) WH AN BELNDIETTHD . ZZITRREINTWD
SimpleDynamoDb.TableName = XXXX ) XXXX DX FIIETEINDTAELTEHI I -
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Figure 88. CDK>7'0 1 F1T1NDH /1

AWS O v —)LizOJ4 > LT, F7a13N-R &y 7 aMERL TH L . IV —ILhs , DynamoDB DR—(Z{TE |, Z&D
X Z a—/x—p "Tables" ##iR9 % . 95¢ , Figure 89 & ) L BEEA S T—7ILDO—BHHRTE S .

et | o o e
Dashboard

Tables Q, Filter by table name X Choose a table group A Actions v @
Backups 1101 of 1 Tables
Reserved capacity -

Name + Status ~ Partition key - Sort key
Preferences

SimpleDynamoDb-SimpleTableC6BC762D-Y'  Active item_id (String)
DAX

Figure 89. DynamoDB 73 > Y/ — )L (57— 7 )LD —E)

SEINT 7)) r—aTHERL 1z0AHY SimpleDynamoDb Tt E %7 > X LR BRID DWW =T —7IL1Z . T—TILDO&HAE T ) v
LT, xR THS . §5& Figure 90 O & ) LBAAFKREND(ZT1 . "Ttems" DR T &I ) v o§ 5L, T—7ILDOFNDL O
—FEMRTZS . BBATIIRICHT—REEZIAATHELDT, ETHS .

SimpleDynamoDb-SimpleTableC6BC762D-YIKVLHG22DVY  Close
> Create table Delete table plevy P o = u e
Overview Items Metrics Alarms Capacity Indexes Global Tables Backups More ~
Q Filter by table name X
table gr hd Actions Actions v ¢' G
Name Scan: [Table] SimpleDynamoDb-SimpleTableC6BC762D-YIKV... Viewing 0 to 0 items

@  SimpleDynamoDb-SimpleTableC6BC7€ 3 3 ) 3

[Table] SimpleDynamoDb-SimpleTableCEBC762D-YSKVLHG22DV9: item_id v ~

© Add filter

Start search

item_id € =

An item consists of one or mere attributes. Each attribute consists of a name, a data type, and a value. When you read or
write an item, the only attributes that are required are those that make up the primary key. More info

Figure 90. DynamoDB ) 7 >/ — )L (7 — 7 JLODFEAH I E])

1222. F—RDiHhEE

N T, Section 12.21 TS 12T — 7V AEFES>TTF— X DitAEE A#FEK L T L 9 . Z Z TlE Python ¥ boto3
(https://boto3.amazonaws.com/vl/documentation/api/latest/index.html) < 1 75 1) &N = FIEA4BNT S .

F9E TTIMCHLLWRRZEBMLTAL ) - N XF DT (L2 +1)IZ6H % simple write.py
(https://github.com/tomomano/learn-aws-by-coding/blob/main/handson/serverless/dynamodb/simple_write.py) & BN TA & ) . FIZ(ZRD L
)RR S ELINT NS .
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q PYTHON
import boto3

from uuid import uuid4

ddb = boto3.resource('dynamodb"')

def write_item(table_name):
table = ddb.Table(table_name)
table.put_item(

Item={
'item_id': str(uuid4()),
'first_name': 'John',
'last_name': 'Doe"',
'age': 25,
+

A= P& EABFRATWCE , FTBANCboto3 514751 &1 R—FL , dynamodb M)/ —R%&FFUH L TWS .
write_item() B3¥%(% , DynamoDB "7 —7 /L4 #T (L TR 7-SimpleDynamoDb-XXXX) % 5% & L TRI(THS . 4L T,
put_item() XV R&EIERZ T, HILWTATL%EDBIZEEXZIAATWS . AT ALIZ(E item_id, first_name, last_name,
age MADDOEMHAERINTWS . 22T, item_id (35T &AL 7= Partition key (ZHH% L T¢) , UUID4
(https://fenwikipedia.org/wiki/Universally_unique_identifier) & AU =5 > X L XFEINAE) BTTULND .

TlE, simple_write.py #RITL THL D - "XXXX" DB A BAHT 7 OA LizT—7 /L% R] (SimpleDynamoDb Th& % %3C
FINICEEMRMATHIAT, ROAT L FEFRITT S .

BASH
$ python simple_write.py XXXX

FLWEREALEL (EXIADIA, AWS OV —ILHLHERL TH LD . Figure 90 *RICFIET , T—7ILOFEDEEZN—E
FKRTD. 5L Figure 91 g ), HiFR Y FHLWERAROH B3 .

SimpleDynamoDb-SimpleTableC6BC762D-1K9Z83Q7426FD  Close 0 =& N (2]
Overview Items Metrics Alarms Capacity Indexes Global Tables Backups Contributor Insights More ~
° ©
Scan: [Table] SimpleDynamoDb-SimpleTableCEBCT62D-1... Viewing 1 to 1 items
[Table] SimpleDynamoDb-SimpleTableC6BCT62D-1K3Z83QT426FD: item_id N ~
© Add filter
Start search
item_id € - age - first_ name -~ last name -
2b4874e5-aa5e-4e18-b303-72b61839da6f 25 John Doe

Figure 91. DynamoDB [Z#T [ \EZHBMS 1/- = & 5+ HER

boto3 A {F>TTF—7ILH L BRETDAIZT ZE HFARETHSD . N\ XA DT AL 7 b 1)IZH S simple read.py
(https://github.com/tomomano/learn-aws-by-coding/blob/main/handson/serverless/dynamodb/simple_read.py) % F, TH& & 9 .
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. PYTHON
import boto3

ddb = boto3.resource('dynamodb")
def scan_table(table_name):
table = ddb.Table(table_name)

items = table.scan().get("Items")
print(items)

table.scan().get("Items") (ZL->T , T—7ILOFIZHEDT R THERETAIZLTLS .
RHAR KT, ZORZ) T FEFRITLTHL ) (XXXX" DA EELCEBERZIDZ & AHENTID)

BASH
$ python simple_read.py XXXX

FIFEEXRAAFFEZARNEND Z e 5HERL LD .
1223. REDT—RDiHEE
DynamoDB OFs (3 , IR~z B, BRIZIEC THAEICEDWIBEEN ALK TE 2R THS .

2T, TR RICARBNDT—R&E&ALHEE S T2 — L THL ) . batch rwpy
(https://github.com/tomomano/learn-aws-by-coding/blob/main/handson/serverless/dynamodb/batch_rw.py) (Z , —E(Z KENE X IAH 5 FI1T9
B1=0NT 0T T LHENTHS .

RDAT REFRITLTHAL ) KKK (ZEADT—7ILDRZRNEEZ]RA D) .

BASH
$ python batch_rw.py XXXX write 1000

ARV REFRTTDHIET, 7 XLBET—2H1000HF—RR—2(ZEEZIAIND .

BT, FT=ER—ZAOBERENTTHL D . SEEXAAIZT—XIZIE age ¥ W) BHEIZIANB500T > & LISEHAEN) HTH
NTW3 . age P2U T THDLIHIBRBERFLTABRRELB ST DIZIE, ka7 FEFETTRILL L .

BASH
$ python batch_rw.py XXXX search_under_age 2

2o aw L FAMAEAGENBRLUEITLTAT , T—EZR—RZEFENTTHAL Y . EICRERERA (ERANR-TC B
EHDMERTE D259 .

12.2.4. 2%y 7 DI

DynamoDB T+ ZHNZ EATELS , SNTICAX v 7 5BKRL L -

NEFTONZXF @R, ARy 7 &BIGT H2(F, kAT REFEITTRIEL L.

BASH
$ cdk destroy

123.S3/\> XF >

RIEBIZ, SSOMBRF 21— M) TILELBNT D . /N> XA DY —R— [ (F GitHub ¢ handson/serverless/s3
(https://github.com/tomomano/learn-aws-by-coding/tree/main/handson/serverless/s3) (ZEWNTdh D .

Figure 92 A4 A2t 42 S3F 21— | ) PILOWIETH S . STEP1 ¥ LT, AWSCDK AU T S3 IZH L WLWED/ N4y | (Bucket)
HERT S . HtWTSTEP2 TlE , T—XRDT7 v 7A—F - K7 O— KOFAXREMHERT S .
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STEP 1: Deploy STEP 2: Manipulate data
Read / Write
>
53
Figure 92.S3 F a2 — | 1) ZILODOBIE
ZDONRF NS BEARC S3 IR
A (https://aws.amazon.com/free/?all-free-tier.sort-by=item.additionalFields.SortRank&all-free-tier.sort-order=asc) (&3 BN T

TIBHIENTES .

3. PHEERTHLD .

. PYTHON
class SimpleS3(core.Stack):
def __init__(self, scope: core.App, name: str, **kwargs) -> None:
super().__init__(scope, name, **kwargs)

# S3 bucket to store data

bucket = s3.Bucket(
self, "bucket",
removal_policy=core.RemovalPolicy.DESTROY,
auto_delete_objects=True,

O W 0 ~NOoOU WM =

=

s3.Bucket() AMNZ X IZL>TEDNT Y FHFRICERIND . EiEna— iz , N7y FOZRIIBBEREINS . b
L, BAOEELI-&FTAS5X1-\M55&($, bucket_name ¥ W) /NT A —=RAEBETIISLIL . ¢DBE, N7y bO&FTEF1I=—
I TIRITNIERE S0 (e, AWS DF 701 AThN 2 1) —2 3 VN TERIDEEHAE W) RISEEL LS - 6L, RCBRID/NT v
PHBRICHFET 2IHARIETT—HE-TLS .

77 #J)U |k TlE , CloudFormation 2 % v 7 hElkE iz & , S3/\ry b & ¢DFIZREFS NI T 71 IVIZH]
frEnigun . Zhid, KT —R&Z>THLTLE ) Z & &ML 21-00T2%KTHS . cdk destroy %

O solrrzov s TI~TiBEND ST B,
removal_policy=core.RemovalPolicy.DESTROY, auto_delete_objects=True ¥ /NT XA —RA:KFET 5 . 45
ROESCERLI-D AT, BAOBARICH - -BYI/NT X —REFRELL S .

123.1. 7704

F7OADFIAL , SNFTON XA L EFEAEEBTHD . ZZTld, AV FDHINET S (# THEDTIEI A M TH
%). =L v F—DREE HENTIZ (Section 15.3) .
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6/2/24, 5:00 PM O— FTHESAWS AT
BASH

$ cd handson/serverless/s3

$ python3 -m venv .env
$ source .env/bin/activate
$ pip install -r requirements.txt

$ cdk deploy
F7O45FT9 5L, Figure 3 & B NHRESN BT THSD . Z I TRRIN TS SimpleS3.BucketName = XXXX

H L HLKEO NI/ FOERITH D SERHEL TWBI—F4E) & T RLRERHAYVNT Y MZEIHBTHND) - Zhid
HETEIDTAELTHI ) .

Figure 93. =7°01 F{THEDH S

1232. F— X DitHrEE
2Ry IDTFTAAATT Lizh , BENT Y MIF—%%5T7 v 70— FLTHLD .

F9E, UTFOa2> FEFITLT, tmp.txt EWHERDT 7AILEERT S .

BASH
$ echo "Hello world!" >> tmp.txt

N RF DT (L2 1) % simple s3.py
(https://github.com/tomomano/learn-aws-by-coding/blob/main/handson/serverless/s3/simple_s3.py) (Z boto3
(https://boto3.amazonaws.com/v1/documentation/api/latest/indexhtml) 5 1 75 ) &{FRA L= S3 D7 74 IILDOT vy 7O—FK - Ky O—F
DAZ )T IHENTHS . simple_s3.py #E->T , ETHERL tmp.txt ZUATDIY> FIZ& YNy MZTY 7A=Y
3. XX DEZAG, BREFO/NT Y FOZTMCEE]RZA DL .

BASH
$ python simple_s3.py XXXX upload tmp.txt

simple_s3.py M7 v 7O— FAa#HEY L TWBEHAEUTICHRYET S .
PYTHON
def upload_file(bucket_name, filename, key= ):
bucket = s3.Bucket(bucket_name)

if key is
key = os.path.basename(filename)

bucket.upload_file(filename, key)
bucket = s3.Bucket(bucket_name) DITTT Bucket() # 7> 7 FAFUH L TWS . ¥L 7T, upload_file() XY/ KA&NF
NI ETT77AILDT Yy 70— FEFITLTWS .

SBIZEWT 7 7AILOEAIFE L TELNDZDA Key ThHD . Zhid , RN 7 71V AT LIZEIT H/XZ (Path) & MEZLHES
T, tNEND 7 7AIVIZEEZ Key HE) ¥ THNZBENH S . Key ¥ W) IFUF(E , S3 A Object storage
(https://enwikipedia.org/wiki/Object_storage) & I[N 2L XA T LIZAHL TWDZ L IZHKT S . --key OF 7> 3> HBMLT
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simple_s3.py #1745+ T, Key#EELTT7 Y 7O—FA&RITTDIENTES .

$ python simple_s3.py XXXX upload tmp.txt --key a/b/tmp.txt

ZIZITET vy T a—Ra&a N7 7ML a/b/tmp.txt ¥\ Key #E() ¥ TTW5 .

ZZFTOVUREFRITLAZ-EZAT, —EAWS OV —ILIZITE SSOFFEHERL THLH . SBDIY—ILIZIT & , /N
7 bDO—EBAROHNDBET THD . ¢DFH S, simples3-bucket NNHIEE DT U X LIBBRD DW=y bERL , 71w
9% . §HENTY PORIZEEFND T FAILO—BHRREI NS (Figure 94) .

Amazon 53 simples3-bucket43879c71-j96v4b58I3jd

simples3-bucket43879c71-j96v4b5813jd

Objects Properties Permissions Metrics Management Access Points

Objects (2)
Objects are the fundamental entities stored in Amazon S3. You can use Amazon 53 inventory [ to get a list of all objects in your bucket. For others to access your objects, you'll need to

explicitly grant them permissions. Learn more [

Actions ¥ || Create folder
[ Upload

Q 1 @
Name Y Type v Last modified v Size v Storage class v
0O/ Folder
B tmp.txt txt July 7, 2021, 09:58:21 (UTC+09:00) 13.0B Standard

Figure 94. S3 /N4 fDFD 7 71 IL—E

::’C“%ﬂffl,f:z’Dd):I?‘/l\“ (2&->T, tmp.txt EWHA T PAILE , a/b/tmp.txt & W) T 7AILAROHABZZ &IZEBL &
R T TAIS AT LA R AR B2, S3 T Key A "M (RTw P a) IZE > TERYIShTULWHE V=K
U)FE‘Eﬁﬁt FOoTT77MIWVEEBHETEIEHATED .

0 A7 PRAML—=2IZIEERT AL M) EWAHBERIEAL . ETRA L IS L 2EEDHIEHCEF T
—H— KB _EOB RN E UKL HBETH S

I, Ny MBS T 7AILDE 70— R&EFEITLTHL ) - simple_s3.py A#{FE-ST , LTIV FEFETTNIEL L.
XXXX D& ZAE, BB/ Y NDOZBITEEZIRZ DI Y .

BASH
$ python simple_s3.py XXXX download tmp.txt

simple_s3.py DX I O— FAPY L TWBHNEUTICIHERT S .

PYTHON
def download_file(bucket_name, key, filename=None):
bucket = s3.Bucket(bucket_name)

if filename is None:
filename = os.path.basename(key)

bucket.download_file(key, filename)
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SBALDE T O—R(E> > 7ILT, download_file() X/ R&F-T , X7 O0— K LIzWHRD Key A#FEETHITLN .
O—AIDAE 1—R TOREFLD/ A A 2EB DI HE L TELTWS .

12.3.3. 2% v 7 OHI%
PAED/N ZA T, S3D—BEHEAWFENTELBN LT . ZZEFTONRA AR TEZS , SNTIZZA Ry 7 5HIBL &
d . INETONZF R, A2y 7 5B 21213, kA7 > RERITINELL .

BASH
$ cdk destroy

13. Hands-on #6: Bashoutter

ST, BEDNZAF e BERETIE , ZCNEFTFATEY—N—LRITT FOERAFE-T , BBEALT T TH—ER5E-
THEH - BERIZIE . A BAOE-> a5 3RFad 2SNSH—E X (Bashoutter » &1F(F %) A4EA L TH L 9 . Lambda,
DynamoDB, S3 73 ¥ DEHT & R THE) RAA , > > TIVIEH S HH—/N—L ZDFREEH L= R —F 7L SNS 77 piAEY
% . BARMICIE, Figure 95 & 97, 2 ZVILTIEH HHE THIRREZ SNS 1 PATTRET S |

B Bashoutter

AP Endpoint URL
https://ig5181x0bd.execute-api.ap-northeast-1.amazonaws.com/prod/

Post your Haiku!

-E -t 1
TIIRT ‘ SNS#%E ‘ D¢ ofek

POST

Your name

HAHARST

People's Haikus (==

dec2bd2bfed144208201d652¢703d992 2020/07/07 521bbaBed4c34e6b98f4fc59ci556496 2020/07/07 9cc9f01987bd4575a1741f0ch24a94ab 2020/07/07

01:25

01:26

01:26

WHE R BT &% AR

AN SR AN BICLAAD BERUIAD

EESF D= KDE

¥ ERFR L A MEBE L A MEBE
FDIEX JIIRT

BIFERIC SNS#%

HIZAIC < o>ft&

LA S5iEr ¥ 0 sk NF1 5T

Figure 95. /\> X7 *#6 CHE#F % SNS 7 7'1) 4-—= 5 > "Bashoutter”
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13.1. %E4%

N XA Y/ —Z 32— K (% GitHub ¢» handson/bashoutter
(https://github.com/tomomano/learn-aws-by-coding/tree/main/handson/bashoutter) (ZEW\TdH S .

EIN ZF L DFEITIZIE , BRI X TEBA L 12248 (Section 4.1) A STWBZ ¥ ARHRE T 5 . PN LB BT
(Y

ZDON XA (T, BEARIZ AWS R R
A (https://aws.amazon.com/free/?all-free-tiersort-by=item.additionalFields.SortRank&all-free-tiersort-order=asc) ()& 5 NT=E

7% .

132. 7 7)) r—< 3 > DA
13.2.1. API

SENT 7)) r—2 3 TlE , AxpbfiFaniEfas 2tz BRI ni-fFan—8581589 5 , t W o-#EEE TR L 12
W ZOOMREAFIRT -0 DR/INRDERET L LT, Table 11 (2/R9 & 9 79> REST APl A4 E|3KET 5 . fFasRiad 5 ,
RIBT 2 |, Yiisd 2 & W) BEARNA F— RIBEEIT) - APL AT I N TS . $7-, PATCH /haiku/{item_id} (% ,
{item_id} THEEINIfHEIZ7WLWRET D1-DIZERT S .

Table 11. Bashoutter API

GET /haiku AFRAN—EA#BIFT 2

POST /haiku LR AR S

PATCH /haiku/{item_id} {item_id} THEEINMFAIZERUA) RE—DOAND
DELETE /haiku/{item_id} {item_id} THEE & hi-fFaxYkd 2

ENENDAPIN/ND X =2 E LR EDFFML , /N> XA DY —ZT— KD ) swaggeryml

—o2e

(https://github.com/tomomano/learn-aws-by-coding/blob/main/handson/bashoutter/specs/swaggeryml) (ZEF= L TdhH 5 .

Open API Specification (OAS; /) L (& Swagger Specification & K (£ T o) (3, REST API D7f-HDECiA 7 #
=7y N THD . OAS (It > T APIDfttfpEER I N TWBH Y BB N Fa X TF—2aaEMLTZY , 77
Q@ TN TTUS—s 2 A EBART 5 e hTES . AEEE LT APIHE
(https://github.com/tomomano/learn-aws-by-coding/blob/main/handson/bashoutter/specs/swaggeryml) £, , OAS (Zfif > TZE
WTdh3b . #£L < (L Swagger AT N 1 X > F—3 3 > (https://swaggerio/docs/specification/about/) 73 & & S8 .

1322.77)r=2a>7=%70F v
ZON XA TG BT 7 r— 3 > OEE % Figure 96 (2R .

https://tomomano.github.io/learn-aws-by-coding/ 124/153


https://github.com/tomomano/learn-aws-by-coding/tree/main/handson/bashoutter
https://github.com/tomomano/learn-aws-by-coding/tree/main/handson/bashoutter
https://github.com/tomomano/learn-aws-by-coding/tree/main/handson/bashoutter
https://github.com/tomomano/learn-aws-by-coding/tree/main/handson/bashoutter
https://aws.amazon.com/free/?all-free-tier.sort-by=item.additionalFields.SortRank&all-free-tier.sort-order=asc
https://aws.amazon.com/free/?all-free-tier.sort-by=item.additionalFields.SortRank&all-free-tier.sort-order=asc
https://aws.amazon.com/free/?all-free-tier.sort-by=item.additionalFields.SortRank&all-free-tier.sort-order=asc
https://aws.amazon.com/free/?all-free-tier.sort-by=item.additionalFields.SortRank&all-free-tier.sort-order=asc
https://github.com/tomomano/learn-aws-by-coding/blob/main/handson/bashoutter/specs/swagger.yml
https://github.com/tomomano/learn-aws-by-coding/blob/main/handson/bashoutter/specs/swagger.yml
https://github.com/tomomano/learn-aws-by-coding/blob/main/handson/bashoutter/specs/swagger.yml
https://github.com/tomomano/learn-aws-by-coding/blob/main/handson/bashoutter/specs/swagger.yml
https://github.com/tomomano/learn-aws-by-coding/blob/main/handson/bashoutter/specs/swagger.yml
https://github.com/tomomano/learn-aws-by-coding/blob/main/handson/bashoutter/specs/swagger.yml
https://github.com/tomomano/learn-aws-by-coding/blob/main/handson/bashoutter/specs/swagger.yml
https://github.com/tomomano/learn-aws-by-coding/blob/main/handson/bashoutter/specs/swagger.yml
https://swagger.io/docs/specification/about/
https://swagger.io/docs/specification/about/
https://swagger.io/docs/specification/about/

6/2/24, 5:00 PM J— K THESAWS AP

GET /haiku _‘m \
POST /haiku
REST API :
: r 2 __EZ
Y DELETE /haiku/:id X
Clignt API| Gateway - DynamoDB
PATCH /haiku/:id _‘m

Static site content

HTML/CSS/JS \ S3 /

Figure 96. /\> XA *#5 TER G277 r—> 3 > D7 —F 72 F +

BEZEEHDE , KDL HERETTH S .

o USAT U IABLMAPL) TR MF, API Gateway (BR)(Z % §E{5& 1, API o URI TFERE & itz Lambda B~ Sxikt &
3.

o HNENDAPLO/SR (1)) —R) ¢ (Z¥3 L 7= Lambda & FEZd % .

o AFRAINIER (EE , A3 , BFMBRL &) #5865 9 210D T —X~X—2 (DynamoDB) # &3 5% .

e & Lambda Bg¥(Z(3 , DynamoDB ~7 o w A¥EA {595 .

o REIZ, T T T IYASLALTUVERRCEDL ), VI T7R—COEMNI TV AERET 51200 3/ b ERE
G5 .074T 2 MEZDSINTy MZT7ERAFTSHZ & THIML/CSS/IS fp ATV &#HIST 5 .

$NTE, 7005 L0V —Xa— 5 R THE S (handson/bashoutter/app.py.
(https://github.com/tomomano/learn-aws-by-coding/blob/main/handson/bashoutter/app.py)) .
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PYTHON
class Bashoutter(core.Stack):

def __init__(self, scope: core.App, name: str, **kwargs) -> None:
super().__init__(scope, name, **kwargs)

# dynamoDB table to store haiku
table = ddb.Table(
self, "Bashoutter-Table",
partition_key=ddb.Attribute(
name="item_id",
type=ddb.AttributeType.STRING
),
billing_mode=ddb.BillingMode.PAY_PER_REQUEST,
removal_policy=core.RemovalPolicy.DESTROY

)
2

bucket = s3.Bucket(
self, "Bashoutter-Bucket",
website_index_document="index.html",
public_read_access=True,
removal_policy=core.RemovalPolicy.DESTROY

common_params = {
"runtime": _lambda.Runtime.PYTHON_3_7,
"environment": {
"TABLE_NAME": table.table_name

i
©

# define Lambda functions

get_haiku_lambda = _lambda.Function(
self, "GetHaiku",
code=_lambda.Code.from_asset("api"),
handler="api.get_haiku",
memory_size=512,
**common_params,

)

post_haiku_lambda = _lambda.Function(
self, "PostHaiku",
code=_lambda.Code.from_asset("api"),
handler="api.post_haiku",
**common_params,

)

patch_haiku_lambda = _lambda.Function(
self, "PatchHaiku",
code=_lambda.Code.from_asset("api"),
handler="api.patch_haiku",
**common_params,

)

delete_haiku_lambda = _lambda.Function(
self, "DeleteHaiku",
code=_lambda.Code.from_asset("api"),
handler="api.delete_haiku",
**common_params,

)
o

# grant permissions
table.grant_read_data(get_haiku_lambda)
table.grant_read_write_data(post_haiku_lambda)
table.grant_read_write_data(patch_haiku_lambda)
table.grant_read_write_data(delete_haiku_lambda)
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# define API Gateway
api = apigw.RestApi(
self, "BashoutterApi",

O— FTHESAWS AP

default_cors_preflight_options=apigw.CorsOptions(

allow_origins=apigw.Cors.ALL_ORIGINS,
allow_methods=apigw.Cors.ALL_METHODS,

)

haiku = api.root.add_resource("haiku")
haiku.add_method(
"GET",
apigw.LambdaIntegration(get_haiku_lambda)

)
haiku.add_method(
"POST",
apigw.LambdaIntegration(post_haiku_lambda)
)

haiku_item_id = haiku.add_resource("{item_id}")
haiku_item_id.add_method(
"PATCH",
apigw.LambdaIntegration(patch_haiku_lambda)
)
haiku_item_id.add_method(
"DELETE",
apigw.LambdaIntegration(delete_haiku_lambda)

O --¢ HaADEBREIEL TH (-0 DynamoDB F—7ILAEEL TWS .

BTV HBUET BN 3Ny P ERELTWLS .
theno APL TRITE % Lambda B#ia €& L T % . B¥ud Pythond.7 TEMNTEHY) , I— K

handson/bashoutter/api/api.py (https://github.com/tomomano/learn-aws-by-coding/blob/main/handson/bashoutter/api/api.py) (Z &

.
0

<3> TEFEEI N7z Lambda BII XL , T—RRX—ZADRAEEDT 7 L AERAFTELTWD .

© - -, APIGateway (& V) , ®APINR & ¢ = TE{Ta N B~ & Lambda BI#A AT TS .

ENENDIABIZOWT , ) PLFELCRBAL LS .
13.2.3. Publicaccess mode @) S3 /N4y |
S3/Ny M AEEREL TWBO—FERTHAL D .

bucket = s3.Bucket(
self, "Bashoutter-Bucket",
website_index_document="index.html",
public_read_access=True,
removal_policy=core.RemovalPolicy.DESTROY

ZZTHEBLTIELLWO(E public_read_access=True ;M7= .

PYTHON

BIET, S3ICOWWTEBAIT>1- & & (s >1-h%, S3

(Z(Z Public access mode ¥ U\~ #8E/ % 5 . Publicaccessmode A4 (ZLTEHEL & , Ny NDFDT 71 IUFEREE L T (e
12—y N EOHETH)HETEDLHIZAD . ZOKEIE, —BABENTWS 771 PO I LTV EBEWNTEHEL
DIZHBETHY) , L OY—N—LRZEDV T TH—ERTINS ) ikatHYTHN % . public access mode #58E L THL &,

https://tomomano.qgithub.io/learn-aws-by-coding/

127/153


https://github.com/tomomano/learn-aws-by-coding/blob/main/handson/bashoutter/api/api.py
https://github.com/tomomano/learn-aws-by-coding/blob/main/handson/bashoutter/api/api.py
https://github.com/tomomano/learn-aws-by-coding/blob/main/handson/bashoutter/api/api.py

6/2/24, 5:00 PM J— K THESAWS AP

http://XXXX.s3-website-ap-northeast-1.amazonaws.com/ Dk ) 72EHD URL ANy ML TIFSENS . ¥L T, 72

347‘/ PAZDOURLIZT I ERETSE , /Ny bDOFIZHD index.html 10 Z 1 7> MZREN , R—=UpO—Fahd (¥
TAILHIBENBAHNE , website_index_document="index.html" DA THEL TS .)

7&3‘) , ZOBFR TN Y METTHS . HIML/CSS/JS i EFa L TV ORLEIZ , 7704 5{T21-BIFEDR TV 7 TITH .

L)AL T T R—AHERT HERZ(E , public access mode ¢ S3 /34y (2, CloudFront
(https://aws.amazon.com/cloudfront/) & L\ ¥EBEA BN 5 Z & A —MRKWTH S . CloudFront (Z L ¢) , Content
Delivery Nework (CDN) g5k X - HTTPS BISAET S Z & A T&E % . CloudFront (Z DWW TDFEAMIE &
X NF 1 X>F—2 35> "What is Amazon CloudFront?"

Q (https://docs.aws.amazon.com/AmazonCloudFront/latest/DeveloperGuide/Introduction.html) 7 & A SHB UV -2 & F-U .

AEID/N XA > TIEERBAD LD - & CloudFront MEEE 5 1ThH7h - 1-AY , Bk B55E(LRDY) oD
TO0Z LHSEIZLEDIEH .

e https://github.com/aws-samples/aws-cdk-examples/tree/master/typescript/static-site

AElD S3 /Ny MZIE, AWS(ZL > TfF5ani-7 0 X474 URLADWLWTWLWS . Zha . example.com K
IWBRDRFAA L THRA M LIZITNIE , AWS (2L > T Sanz URLA#BHD N XA > DNS L O— F(ZiE
myiEd .

13.2.4. APl /N> K 5B

APL) TR MASRIZE &2, VI IR PEAN-RAITHREIMDZ & A/ V> K5 (handler) B8%y L3y . GET /haiku ¢) API (23
LT/ > K 7Bk %A Lambda TEZEL TWAHNARTHALS -

PYTHON
get_haiku_lambda = _lambda.Function(

self, "GetHaiku",
code=_lambda.Code.from_asset("api"),
handler="api.get_haiku",
memory_size=512,

**common_params

fBEARr ZAHNSLRTW &, memory_size=512 MOEMTAE!) —DFEAEA512MBIZIEEL TWD . £7-,
code=_lambda.Code. from_asset("api") (2L > THNBDT AL 27 1) (api/) #SBEBLEFEELTHY ,

handler="api.get_haiku" ¥ Z AT api.py &\L\) 7 7LD get_haiku() & L) BA/\> NSRBI E L TRITEL & E
ELTWS.

W2, N\ RSB L TERENTULWS get_haiku() O — K% R TH L 5 (handson/bashoutter/api/api.py.
(https://github.com/tomomano/learn-aws-by-coding/blob/main/handson/bashoutter/api/api.py)) .
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PYTHON
ddb = boto3.resource("dynamodb")

table = ddb.Table(os.environ["TABLE_NAME"])
def get_haiku(event, context):
handler for GET /haiku

try:
response = table.scan()

status_code = 200

resp = response.get("Items")
except Exception as e:

status_code = 500

resp = {"description": f"Internal server error. {str(e)}"}
return {

"statusCode": status_code,

"headers": HEADERS,

"body": json.dumps(resp, cls=DecimalEncoder)

response = table.scan() T, fFAIMIEMN X 1tz DynamoDB 7—7 )L s |, IRTHEREZRMYELTWS . HLAICHT T —
AR EQTHERT—RRAO—RF2000BREN , H LARICHA I T —ARINERT—X A= F50008RZND L) IZH->TWS .

ERen & ) A L (IHADAPLIZDOWT HERN)IRT Z & T, IRTOHAPLO/N > FZBIHATEREINTUWS .

GET /haiku D/ > FSBI¥T , response = table.scan() * W) ENHH DA, R NIFBRENDEXHT
(Z72Uy . DynamoDB @) scan() XY K&, RKTIMB £ TOTF—XR LARE LY . TF—=RR—2DH A XH
Q K&, IMBREDT—2HHBIHEICIE , BIRMIC scan() XV v FaELSBELHD . 5L < (L boto3 FF

~

1A TF—2 3

(https://boto3.amazonaws.com/vl/documentation/api/latest/reference/services/dynamodb.html#DynamoDB Table.scan) % 2=
Bz .

13.2.5. AWS (ZE T BIERDEIE (IAM)
DAFoFSHI—RIZEBLTIL L.

PYTHON
table.grant_read_data(get_haiku_lambda)

table.grant_read_write_data(post_haiku_lambda)
table.grant_read_write_data(patch_haiku_lambda)
table.grant_read_write_data(delete_haiku_lambda)

N F TCIEHBAOBBRDI-DIZH A TN T Zh -1=H, AWS (Z(F IAM (Identity and Access Management)
(https://aws.amazon.com/iam/) & W\ ) BERILBEEAH D . IAM (FEAXMIZ , HD )V —ZHIH D) V=R L TED L ) 1o MER %
HOTVWDEY, HRETHHNDTHS . Lambdalg , 77 4 )L F DRETIHIH D) Y —RIZT 7 2R T HHRELICHHL TV
L. L7zA3> T, Lambda B9¥A* DynamoDB M7 — R A F5iAHEEZ T B7zDI21E , ¥N%EFFAIT S & 9 7% JAM A* Lambda BI¥ 245
INTULRFhiEa niguy .

CDK Z & % dynamodb.Table #7712 FIZ(F grant_read_write data() *WHEFL Xy FAMEH->TELY) , 7o RE&H
ATL7-\y Lambda B9 ASIE L TZDX Yy FERRZ & T, T—EN—ZAADiGtAEE 59 % IAM 2459 5 Z e A TE

% . [EfkIZ , CDK o s3.Bucket 47z MZH grant_read_write() ¥ W) XV FAMEH->TEY , ZHIZE>T/yry b
NDFHEEEHTTDHENTESD . ZDAY v Pl , Eid Section 9 TAWS Batch (2420 7 R & — AR L1-BIZERLT: .
FKNGH BHcE (IR IB>TOA— RARERL THAL ) -
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£1)V =257 % 1AM (1 , DEREROMERESZ 2128 EDBD L W) OAERTHTHS . ZhizLl),
LExa)Fa5ALEZERETTHE , ERLTW WO S LAALDT—IR—A~DGiAEE 5BhIET 5 ¢
0 WART, NTERRICFHICZENTED .

DL HBIBAICLY , 23— R TlE GET o> K5 —BE¥UZ3T L Tl grant_read_data() (2L -7, read
MERDA BT L TS .

13.2.6. APl Gateway

API Gateway (https://aws.amazon.com/api-gateway/) & (& , APID"A ) "¢ LT, APIN!') 2 TR /X (Zfif 5T Lambda X2 EC2 73 &
IZHBA 1T & W) #BEA R (Figure 97) . Lambda X EC2 (2 & » TiThNI-MURNAER(S , B API Gateway ##HL To 7147
CMIREND . ZDEHI, ITAT N ENY I FY—N=DRIZAL , APIDY) Y — R/ U TR AR 21T 5
LAY —N=HI—=R— , HDWNIUN—=RTOF S LAY TS . ERNIZIE  L—R— 2 ENFRAOREY —/X—HEH
NBZEH—RETH-1- . LHL ., APIGateway (IH—/N—L R7g)L—X—X LT, BRIz —N—%2EET D 74 <,
APIDY) I TR M HKRIzE EDHRENL , APIDIL—T (1 2T 5FITT S . H—/N—LRATHDZEDHADFEE LT, T/ LAD
HHHIER L 1= & EIZIFENITIL—T « > T ONIRREN 5 BENTIER T HEEL B> T 5 .

Lambda #1
Path 1 &
—»
AP| Gateway
Lambda #2
Path 2 K
E— o

Client

[ Router ] EC2, ECS and other resources

(REVerse proxy) Path 3 ’@

Figure 97. API Gateway

API Gateway A BiE G 5 - & T, KE AMMIZHTHSBAM OAPL ) IV TR MW T B ENTE DL AT LAERSIZHERT S
ZE&HTE D . APl Gateway MRIE (3 Table 12 D £ ) ISERESNTWS . -, ERFIARCZ LY , B2 (C100AHEZ Tl 7 T
2 MFIOHTHATE S .

Table 12. API Gateway DFIFI&i8E (B4 (https://aws.amazon.com/api-gateway/pricing/))

Number of Requests (per month) Price (per million)
First 333 million $4.25
Next 667 million $3.53
Next 19 billion $3.00
Over 20 billion $1.91

V—RO— FOZEERERTHELS .
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PYTHON

o
api = apigw.RestApi(
self, "BashoutterApi",
default_cors_preflight_options=apigw.CorsOptions(
allow_origins=apigw.Cors.ALL_ORIGINS,
allow_methods=apigw.Cors.ALL_METHODS,

)
2]

haiku = api.root.add_resource("haiku")

haiku.add_method(
"GET",
apigw.LambdaIntegration(get_haiku_lambda)

)

haiku.add_method(
"POST",
apigw.LambdaIntegration(post_haiku_lambda)

)
4]

haiku_item_id = haiku.add_resource("{item_id}")

haiku_item_id.add_method(
"PATCH",
apigw.Lambdalntegration(patch_haiku_lambda)

)

haiku_item_id.add_method(
"DELETE",
apigw.Lambdalntegration(delete_haiku_lambda)

© 59z, api = apigw.RestApi() (24 V) , 0 API Gateway A{ER L T3 .

© ki, api.root.add_resource() WX K&WIERZ ¥ T, /haiku &\Uv9 API/SZABMLTWS .

© T, add_method() &M= & T, GET, POST MDAy K#& /haiku O/NRIZEZELTWS .

e X 5(Z, haiku.add_resource("{item_id}") (24 ) , /haiku/{item_id} ¢\ 9 API/NZXAIBM[L TWL3 .

© 57%I-, add_method() %AME3:= ¥ (2L ), PATCH, DELETE XYy K% /haiku/{item_id} (/SR IZEHEL TULS .

ZD&H 2, API Gateway DFEWF(FIEFR (22> TILT , BIRHIZ APL /SR ¢ ¥ Z TRITE&N 5D XY v K - Lambda A5k L TL ¢
Vol RGNS

ZDTATILTHRAPIAERTSE , 7oKL URLAEDAPIDIT Y FARA 2 P LTEHINHBTHNS .
Q Zh% . api.example.com DL HYWBERD K AL THRA M LEZITNISE , AWS (2L > TS5 /- URL #B%
DREXA>DDNS L O—FIZIEBMTHEL.

API Gateway THi#f API A4ERi L 1= & , default_cors_preflight_options= & (\9/¥5 X —4 T Cross
Q Origin Resource Sharing (CORS) (https://developer.mozilla.org/en-US/docs/Web/HTTP/CORS) MDEXEA{T> T % . Zh
(T, 729 TEDLWeb 77— 3¢ APl 43414 2 & X IZWERRETHD .

133.77) = 3>n77Oq

FT7N)r—=2 a3 DFh G @R TE e ZAT, BEF7O0041T-oTHL) . T7O4MDOFEL , ZNFETONXF T EA
FHBTHD . ZIZTE, AV FORNET S (# THREDITZAXA L P THD) . >—2L v b F—DKE HENT(Z (Section
15.3) .
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BASH

$ cd intro-aws/handson/bashoutter

$ python3 -m venv .env
$ source .env/bin/activate
$ pip install -r requirements.txt

$ cdk deploy

F7AADIAT Y FHEEICKRITINNIE , Figure 8 N & ) WHANBELNDIETTHD . Z I TRRINTWD
Bashoutter.BashoutterApiEndpoint = XXXX, Bashoutter.BucketUrl = YYYY D OXFIEdH & TEIDTAELTE IS .

Figure 98. CDK7 7' 1 {7 NDH 1

AWS O v/ —)LizaJ4 > LT, F7a13N-R 2y 7 aMERL TA LD - £33, 2>V —ILh b APl Gateway D_R— (21T
{ .93k, Figure 99 & ) LEEAAHAFREN , T7OAIBADAPLTY KiRA( > DO—BHMRTED .

APIs [E=em |

Name A Description ¥ ID v Protocol v Endpoint type Created v

BashoutterApi l4nixfqry4 REST Edge 2020-07-05

Figure 99. API Gateway 7>/ —/L & (1)

4[E5 7’04 L 1= "BashoutterApi" ¥ \\-) &8I APl 52 1) v 2§ % Z ¥ C Figure 100 \ & 9 7 EIENZEBR L , FHMEHRABBE T&
% . GET /haiku, POST /haiku 72 ¥ AEREINTWDZ EQMERTE S .

ENENDAXY Y KBTI BE (DX v FOFMERAERERTE % . APl Gateway (I , BIIR L 12)L—TF 1 > 7 DREEEL= (T
T, FRAIMEREZ L & A BT 22 & HAJBETH D . N XF 2 Tld e L IZI b ez #FER L7 LY, "Method Request” &
EWTHIIEEL EAENIZHEST S . k(2 , Figure 100 TEIEAWwDIG T - 188922 , Z D API TIE(Fh % Lambda B9%¥A s
FEANTWBIEIZEBLLY . BEAs 2 vor , %492 Lambdadd> Y —ILICEHR L , BT S 5HEBET 22 & HRE
TH5 .
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* Amazon APl Gateway APls

Resources Actions~ @ /haiku - GET - Method Execution
-/ :
R @ Method Request ® Integration Request ®
TEST
GET * Auth: NONE Type: LAMBDA_PROXY
FU:;_T ‘ ARN: arn:aws:execute-api:ap-
v fitem_id} — northeast- — —
DELETE 1:606887060834:14nixfgry4/*/GET/haik
PATCH
D
=
Q2
o
Method Response ® Integration Response
Select an integration response. Proxy integrations cannot be
configured to transform responses
— — —

W2, S3ar Y —IILEHEIZE > THLD .

Amazon 53 x

Amazon S3

> BashoutterApi (4nixfqryd) > Resources >

O— FTHESAWS AP

/haiku (zrsade) > GET Show all hints.

Figure 100. API Gateway 3>/ —/L B (2)

(2]
5]

TTOLAMOSTO-L 36708, 0MmiIBHIZD-1snoyseg epquien

bashouter- THAE 55 > X LRETD/INT Y bHARDH B9 Th S (Figure 101) .

Buckets

Batch Operations

@ While we continue to Improve the new version of the 53 console, you can temporarily switch to the previous console experience
for buckets. To help us improve the experience, give feedback.

Access analyzer for 53

Buckets (4)

Block public access (account
settings)

Q

Feature spotlight °

SN N DEBIE D) Y T BT Ny b OREERERL THL S

[c]

Buckets are containers for data stored in 53. Learn more Z

Create bucket

1 @
Name A Region v Access v Creation date v
bashoutter- Asia Pacific (Tokyo) a July 7, 2020, 13:15
bashoutterbucketsf28dsfs- ol ap A Public ¥ 7, 2020, 13

zmi050477p6r

northeast-1 (UTC+09:00)

Figure 101. S3 3>/ — L[]

index.html (IH

N DDHHERTE H125 ) (Figure 102) . ZhnhY, Tz 7 R—SO"H"AERL TWSHKNIL TV THS .
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Amazon S3 >  bashoutter-bashoutterbucket6f28d9f3-zmi050477p6r

bashoutter-bashoutterbucket6f28d9f3-zmi050477p6r

 Public

Q, Type a prefix and press Enter to search. Press ESC to clear.

+ Create folder Actions v Asia Pacific (Tokyo) £

Viewing 1to 4
[ ] Namew Last modified = Size v Storage class v
[|] B css ~ - -
[ ] B fonts - - -
[ B js - - -
— . Jul 7,2020 1:16:56 PM
[ [@ index.html GMT-+0900 723.08B Standard
Viewing 1to 4

Figure 102. S3 /N4y f DFE

13.4.API 1) 7 T X f 53659 %

(NTE, T7a4 0T 75— a0, FEIZAPL Y TR M ARELTHALD - FT33792 K545 APL #1%1(E
THEREAITH S . SSICEHEL-GUIZ—BHWTHEL .

ZITIEAYS RS A h b HTTPAPL Y & TR b 534159 512003 > 7ILAHTTPS 5 A 7> b T % HITPie (https:/httpie.org))
HE-STHLH . HITPie (3, R&X v 75577049 % & &(Z Python {RABIRIE (venv) AERL1-¢ & , — 41 R F—LahnTun
. BOE=DA LA N—ILA) EFL WL TWBIHIHERT 21213, (REIRIRA N L E(f-heav 2 FZ14 (2 http &3 T->THS .
NIVT DAy 2= H A ENTZ S EHOKTH S .

9, RFEF7O0E5FITLIZE ZIZIE5N - APLOI Y KRR > b @ URL (Bashoutter.BashoutterApiEndpoint = XXXX T
BNz XXX DXFIN 27 KT DEBITREL THL .

BASH
$ export ENDPOINT_URL=XXXX

Rz, R —E 584 7= , GET /haiku o) API A5 TH LD .

BASH
$ http GET "${ENDPOINT_URL}/haiku"

WIFRTIE , FEENBAFAERRL TORLO T, ORI ([1)HB-TL S .

N TIERIZ , POST /haiku AfF-> THFRAHRTRL THa LD .
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BASH
$ http POST "${ENDPOINT_URL}/haiku" \

username="M\EBAE" \
first="fax" \
second="FHIZLAAD" \
third="t#nz"

BRDEHIEENHEONDIZAS .

HTTP/1.1 201 Created
Connection: keep-alive
Content-Length: 49
Content-Type: application/json

{
"description": "Successfully added a new haiku"

FLWFRERRT 22 ICHNILIZL ) THS - FHCHAasEmMSnih , BUGET Y7 TR F&FRRZ & THRL THL ) -

BASH
$ http GET "${ENDPOINT_URL}/haiku"

HTTP/1.1 200 OK

Connection: keep-alive
Content-Length: 258
Content-Type: application/json

[

{
"created_at": "2020-07-06T02:46:04+00:00",
"first": "BIX %",
"item_id": "7e91c5e4d7ad47909e0ac14c8bbab05b",
"likes": 0.0,
"second": "HIZLAAD",
"third": "#nFE",
"username": "MAREIAE"

}

1

FES LU

WIZ, PATCH /haiku/{item_id} AMNZ & TIOAFAIZLWRAEBIML THAL D - —2RIma Y K TG L =R item_id
HLRDOAT RO XXX (ZRALEZETETLL S -

BASH
$ http PATCH "${ENDPOINT_URL}/haiku/XXXX"

{"description": "OK"} ¥ WAHAERIAESNDIFITTHD . BUGET I IR b EEDZ & T, Wi (likes ) A UBEZ f-Z & &
MERL L .

BASH
$ http GET "${ENDPOINT_URL}/haiku"

[

"likes": 1.0,
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&2, DELETE) 7 TR p5¥DZ & THAIAT—ZR—ZHSHIBREL L9 . XXXX (F item_id DETEEIRZ-H) A THRNHIO
v RNEFETTS .

BASH
$ http DELETE "${ENDPOINT_URL}/haiku/XXXX"

BUGET Y TR AEDZET, RUBEHST ([DICH>TWBIEAHERL L -

INT, AFRIDERTS - BT - BlFR¢E L TOWRDIEI , & W2 EARL APTAZ HA CEEL TW D Z e AR TE T .

135 KEDAPIY) T A MESIalL— T B

ST, HETCIEYZ a7 T3 2 aRBLI- . 2RO ——H B L H 7% SNS Tt , IMMEIZETHU EoRBEA S TL
3. BEEFY—N—LRAT—=F T F v &RALI-Z2 T, (DL ) LRBRHNAKET 7 BRIZHBREHIITRTERL IR AT LA
BERICHERINTWDS . ZORA > M KT 516, ZZTIZRED APL AR EZEEINF-HKRES I2L—FLTHLD .

handson/bashoutter/client.py, (https:/github.com/tomomano/learn-aws-by-coding/blob/main/handson/bashoutter/client.py) (Z , KEZAPI!) &
IR ASIaL— T BEONTOTTLHAENIMMTWDS . ZDT7OTZ L5ERTSHE , POST /haiku M API ) o TR b %45
EINI-EHIZTRITT B A TES .

FR LT, APLA300EFITLCHE S . KDAT> FEFTTS .

BASH
$ python client.py $ENDPOINT_URL post_many 300

BN LIZKITATT 5159 . Zhhb L, B—DH—/N—nib7ig b API 2512 L=h , ZOL I RKENY 7 TR il
BIZ(E s - DD D 2121259 - REDIGEICIE , U—/NN—K 7 Zb D> TWh b L . LA - T, AEERL
2 =N—=LRT77)r—= a3 id, ETHTIAHS IMMICHEGONRAITA DL, AT —F 7077 NS R T
LTHDZ LD . ==L AT 7T FEEAT DI ENFREABERMRS Z A TEIIEHIH?

koo~ I~° (240 ﬁ%@ﬁ?ﬂ AT HET—AN—RZEEAT—EANEAEARBRES>TLE) . T—&X
—RAEREICTIZT BT, kv F&aERT S .

; BASH

$ python client.py $ENDPOINT_URL clear_database

13.6. Bashoutter GUI # &AL TH 5

BIEICIEAY > F T n APLAR(ET BIREA1T 51 . 7777 =23 Tld, TheBLI ez 7777 nE#E
TIThNh , R=2DaA LT YHFRRENTWS (Figure 75 21) . &IZIC, APIAGULEBEIND L EIRDDD, RTHL -

CDK 31— KT, Public access mode 0 S3 /34y p AERR L2 & A#BWELTILWL . BHDRTy 7 LT, 222y 7Y%
1 rhDALTFVETYTA—=RFLL) - N XA DY —ZT— FDOFIZ gui/dist ¥ W) 7 HILEAROABETTHSD . 22
IZIZEIL RIBHD™Y = 7454+ DFs T 7Y (HTML/CSS/JavaScript) A\ >TW3% . AWSCLIDOY > FA{FHI & TINHD
TrPAIAESIIZTy7A—FLLS .

BASH
$ aws s3 cp --recursive ./gui/dist s3://<BUCKET_NAME>

OV F&FITT D%, Bashoutter /N> XF > DF L7 M )HHITH Z & (. /gui/dist (Z7EH), % LT <BUCKET_NAME> (Z(%

F7 04 LEEEO/NT Y FDERIHAANDRIZEE . Bt , AWS a2/ —Lzad 1L, /Ny MZT7 74 ILA Ty 78— K
SINTUEIREMRLTH I
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e, AEE GUIDRRBRIE & < (Z1T4H 7% LAY, Bashoutter ™7 = 74 b (% Vue.js (https://vuejs.org) & Vuetify
(https://vuetifyjs.com/) & L) UL 7L —LT—2 &E>THER LTz . Vue A1) Z & T, Single page application

Q (SPA) DEHITY = 744 FOBEANL X)) 73 N% ./ —2Z3— F(4 handson/bashoutter/gui
(https://github.com/tomomano/learn-aws-by-coding/tree/main/handson/bashoutter/gui) D7 1 L 2 b 1 DFIZdH DD T ,
BIRNDDH HotE I SHERL THDE L.

TYTr—=FART LIEZAT, HWTT /A 52FITLze &IZav U FZ1 RN RELTAHL S .
Bashoutter.BucketUrl= T5Z 5tz URL AR D/ B (49 Th S (Figure 98) . “hid, AL 7-x &) , Public access mode 7
S3/\4y N URL TH5 .

T 77 AERE , T FLAN—=IZSSDURL A AALATZEALTHLS . 58, Figure 103 M & ) I R—UHARIRE 1
53T THD .

B Bashoutter

API Endpoint URL

Post your Haiku!

il ‘ ‘t ‘ ‘ﬁ Your name

People's Haikus ]

Figure 103. "Bashoutter" &) GUI &[&]

R—UpFRant=n , —%F Lo "APLEndpoint URL" ¥ BWTH BT F R MRy 2 (2, 4EF 704 L1- API Gateway ) URL %
ANT B ERDT7 7)) 4r— 3> Tld , APl Gateway ) URL (35 > X AIZE) U THNDZDTINL 97 GUIDAHRIZ/ > TL
%). #¢9L1=% , @D "REFRESH" * EWTHDERX U ERL THL ) - T—ZR—RAAHPREGIEATHNIL , fFRND—EH
BRENDFITTHD . BHFODETIZHZN—rDTA AL 50) v 0T T, "like"DEAANDIZENTES .

FLWFAZIRRT 5123, A LR RMEORBTEATNIL T, "POST" 49 . "POST" %4 L 7=4&(L , U "REFRESH" /R &% > %4
TZETRIDHAND) R M & T—IX=2Z2HLEIFT S .

137. 77— 3 >k
ZNT, Bashoutter 7O 7 FATARLIZ! ZDSNS(F, 1> X—Fy FEBLTHRDE AL THT IR TE BREIZH

% . 1=, Section13.5 TR/-& )2, KENDI—HV—DEKFT 7 ERIZLBETHDD - ThH , ZEIZRT —ILHTHIIELE 7 4L
HAETHIZEATED . BOTEELA DS, MRGTTTH—ERE L THRRY 73~ LTWDNDTHD !

Bashoutter 7 7/'1) MR L L Z &N TES , REBIZENTIZZAZ Y 7 5HIKRL LS .
AV R 74D Ry 7 DBIGREFRITT 5I12E, ROV FEES .

BASH
$ cdk destroy
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CDKD/X—2 3 (2L 2 TUE SB /Ny hHAETH WL, cdk destroy AT T — A NG 2HEH0HS . ZD
BEITRAR Y 7 &5BIRT D02, SB/NT Y FOFFAETNTHERL 2 THIL S50 .

Y =LA BEITTSIZIE, SB ALY —ILZAITE , N7y FOFEEFW-)Z T, TRTDT 71 ILAEBER
L , "Actions" - "Delete" A F4Tg (T L Ly .

A9 RSAUHSEITTBICE, kDO R&{ES . <BUCKETNAME> & Z A1, B0 /N7y F D&
("BashoutterBucketXXXX" ¥ L\ ) /¥R =2 DERIADWTWBIET THB) ICBEXBRZ B AENTIC .

BASH
$ aws s3 rm <BUCKET NAME> --recursive

13.8. /\F&

ZZFTH, KEE=IORNBTH 1= .

FZETIE, 27V FDISAE LT, —BOANZFESTES I LIRV T T T r— 3> - F—EZR—=REEDL HIZLTERD
M, W) RICEREYTT , A% IT-1z . DR T, KN O 7V NS AT LDFGETE | 2 ZBEORHORETAIETH DY —
IN—LRT—FF 7 F v (ZDOWTHERR L 7= . Section 12 TlE , AWS TOH —/N\—L ZDF ¢ LT, Lambda, S3, DynamoDB ¢)/\
VXA EITotz . BB, Section 13 T , TNSDOEMERET DT, &Y —N—L R T7T77)r—>3>
"Bashoutter" #{Em L 7- .

INHLDEZBEBEL T, HEOFDOT 7 —EZRAEDL HIZLTTELEAS>TWEDA , DULEMARE 51125 )9h? 1=, ¢
DEIBTTTT) = a  EENHMEN W EB ot &, BRI\ XA AV EDERAE LD I ENTEILRS(EEWTH
r

14. % &
15. Appendix: IRIFHEER

KELTRAEDDIZH=>T , N\ ZXF DT AT LERITT B-0NREEBAOO—HILT L 2y N7y 7LRIThiEs s
WL ZITE, AWS AR RS A ONMOEEREL T, FETRREY 7 b7 TR7 477 VDAL R =)L & BRI
Bt g % . NFICEBEABRARE . BRICIRIBHEEAVEA TORIGEFEETRARIEL TW =12 & |, BEEOH ZEMOAE 5B H(E
RBiy.

o AWS 7 H7 > | MHES (Section 15.1)

e AWS > —2 Ly | +—N{ERX (Section 15.2)

e AWS CLID > & —JL (Section 15.3)

e AWSCDK M1 >R |—JL (Section 15.4)

e WSL 1 A —JL (Section 15.5)

e Docker M- >R b —)L (Section 15.6)

e Pythonvenv 7 2 771 K (Section 15.7)

[==0

* /\>XF L RITAM Docker image M {FL 7T (Section 15.8)

{#F9 % 0S (F Linux/Mac/Windows ¢ & AL T & #4H7Ly . Windows (o1 —4—(F , Windows Subsytem for Linux (WSL) %
AT 52 & A518EL TUL5 (Section 15.5) .
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Ft-, KED/N A HFRITT B71-80 Docker 1 X —< (https://hub.docker.com/repository/docker/tomomano/labc) A2t T % .
ZhaEfunb Yy, AWS CLI/CDK %> Python &7 &' A X ¥V 7 T& 2N T, Docker MFERAEA K > TWSHLE IISEFA
5 .

15.1. AWS 7 177 > b DER{S

FETRMT 2N\ IF U ARRICENTRATIZIE  TEBF TAWS DT AT FOERAT ZUNELNHD . FLWLTHT > bOIE
BOFIEF AKD B 2 X > F—2 3 > (https://aws.amazon.com/jp/register-flow/) (ZEZEANTWNWBNDT , ¥ b5 HSHBL TNzt & 7=
W ATOFIEIZE>TT AT FOERAETTS -

9,97 779 H 5 AWS O/ —)L (https://aws.amazon.com/console)) [Z 72X L , AL Create an AWS Account %2 1)
v 2§ % (Figure 104 TEATH =549 .

@ AwS Management Consc X

< C & awsamazon.com ® @ Incognito

Create an AWS Account
Products  Solutions Pricing Documentation Learn Partner Network AWS Marketplace Customer Enablement Events Explc » Q

AWS Management Console Overview  Features

AWS Management Console

Everything you need to access and manage the AWS cloud — in one

web interface.
Create a Free Account

Already have an account? Sign in

The AWS Management Console brings the unmatched breadth and depth of
AWS right to your computer or mobile phone with a secure, easy-to-access, Console Overview
web-based portal. Discover new services, manage your entire account, build new

licati dl ' tod th AWS * Discover and experiment with over 150

' / re wi
applications, and learn how to do even maore with Al AWS services, many of which have free
trials

Build your cloud-based applications In

. (B8) -
f— 8 =) any AWS data center throughout the
O
R ; (2] wortd

Figure 104. 441> 7 7' (1): AWS 3> —JLIZT7 2 £ X

Iz, B LI-EDOR—STA—=ILT LR E/NRT)— R ¥ DE4EA 1T (Figure 105) .

@ AWws Console-Signup x - o x

<« C & portal.aws.amazon.com, ® ¥ @ Incognite

aws

Sign up for AWS

Email address
You will use this email address to sign in to your new

Explore Free Tier products with a
new AWS account. AWS account

To learn more, visit aws.amazon.com/free.

P

Choose a name for your account. You can change this
name in your account settings after you sign up

Password

Sign in to an existing AWS account
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BT, P EFEESL EAAHINDZDT , §XTANL L (Figure 106) .

@ Aws Console- Signup x

< C @& portalaws.amazon.com/:

aws

Free Tier offers

All AWs accounts can explore 3 different types
of free offers, depending on the product used.

\ Always free
‘K Never expires

12 months free

Start from Initial sign-up date

Trials

Start from service activation date

Sign up for AWS

Contact Information

How do you plan to use AWS?

Business - for your work, schoal, or
organization

Personal - for your own projects
‘Who should we contact about this account?

Full Name

mber
ountry code and your phone numbe:

Phone
Enter yor

Country or Region

United States

Address

£ .

LA g @Inccgnim

Figure 106. 41> 7w 7°(3): 1£fF - Baa&SDAN

R, oLy b h— FOBEBROESFRAKH LN S (Figure 107) . AT AWS 237 5563 , FIAREDBRIZIL 2y b h—
FEZRLTITHOND . L2y A= PO LICIE AWS A EWADH D Z L (FTERWI EIZER .

Console - Signup X

c & portal.aws.amazon.com,

Secure verification

aws

Sign up for AWS

Billing Information

(@ we will not charge for usage below
AWS Free Tier limits. We temporarily
held $1 USD/EUR as a pending
transaction for 3-5 days to verify
your identity.

Credit or Debit card number

VIsA . Igg oscever

AWS accepts all major ¢
more about payment of

)

Expiration date

v

Cardholder's name

Billing address
© Use my contact address

1919-1 Tancha, Onna-son
Kunigami-gun Okinawa 904-0412
»P

Use a new address

@ ncognito

Figure 107. 1> 7w 7 (4): 2L 2w p H1— FDEER

ROBHETIE , BHERZD SMS F12(IRA A Xy =2 &FIB L AAHERA KD LN D (Figure 108) . FEDZILATEAEIRL |
BAOEFEEESEANL L) -
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o

@ Aws Console-Signup X

<« c & portal.aws.amazon.com, P entityverificat o %Inmgnim

aws

Sign up for AWS

Confirm your identity

Before you can use your AWS account, you
must verify your phone number. When you
continue, the AWS automated system will
contact you with a verification code.

How should we send you the verification code?

© Text message (SMS)

Voice call

Country or region code

United States (+1) v

Mobile phone number

Security check

<

WIXXTYy

x

Figure 108. 1 > 7 v 7°(5): 5 &2 & BERNFER

HEE(CRAMERHATT T2, REBICYR— b 77 DEIRERD 515 (Figure 109) . Lo Basic support 5 E R L TH(F (LA

AW

@ AWS Console- Signup x u]

<« c & portal.aws.amazon.com, P pport o %Inmgnim

aws

You're signed up for our Basic Support

You can change your plan anytime in the AWS Management Console or choose a different plan
below. Compare plans and pricing examples [7.

Basic support - Free @ setected
= * Recor st getting started with AWS
— .2 resources
* Access to Personal Health Dashboard & Trusted Advisor
» Other support plans
- Need Enterprise level support?
BOIGag
oo From $15,000 ou will receive 15-minute response times and concierge-style
1101 experience with ar ed Technical Account Manager. Learn more (2

x

Figure 109. 1> 7w 7'(6): Y:R— f 72 > DEIR

UEDRTy &), THVY FOERHTT % (Figure 110) . BEROS (> % LT, AWS O —)UIZT 7 LR TE HHHER

LTHEIH .

https://tomomano.qgithub.io/learn-aws-by-coding/

141/153



6/2/24, 5:00 PM

@ AWS Console- Signup x

&« (&) & portal.aws.amazon.com,
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aws

I‘
D

Congratulations

Thank you for signing up for AWS.

We are activating your account, which should only take a few minutes. You will receive an email when

this is complete.

Go to the AWS Management Console

Sign up for another account or contact sales.

«d % Incognito

o x

English ¥

Figure 110. #4127 7°(7): 7H 7> F DIEBHTZET L 7=

152.AWS D> —2 Ly b F—DER

AWS > —2 Ly hF—& (3, AWSCLI X2 AWS CDK A5 AWS ) APl 538464 B ¥ X2, A—H =Bl 51T 1-ODRNDZ & TH
% . AWS CLI/CDK 149 (Z(F , AN —T Ly b F—4RITTHLENHD . AWSS—o Ly FF—0Ell AR P2 X F

&

T

LAWS O Y —)uzas(1 4% .

* 3> "Understanding and getting your AWS credentials" (https://docs.aws.amazon.com/general/latest/gr/aws-sec-cred-types.html) % 2=

2EEALEDTHI L M E&ET) v L, RIRENDTILE > X Z 2 —hH 5 "My Security Credentials” % $4R (Figure 111)

3. "Access keys for CLIL SDK, & API access" M (Zd» % "Create accesss key" Mh&x > 52 1) v 29 % (Figure 112)

4. RN 11z Access key ID, Secret access key %5k T < (EEAML 2 & ZHEFRRINAGLY .
5. 845N TLE>1inaisd , BCFIETERITHTETHS .

6. RITLI->—2 Ly bE—(F, ~/.aws/credentials D7 7AILIZEZALH , IRREHEEET 20 LTFE) GEL < (&

Section 15.3) .
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Tokyo « Support v

My Account
Stay 5
resot My Crganization

My Service Quotas

[—— My Billing Dashboard Maobile
mobile
Orders and Invoices

™
Switch Role
Explc

Sign Qut

Figure 111. AWS > —2 L ¥ —D#171

Access keys for CLI, SDK, & AP| access

Use access keys to make programmatic calls to AWS from the AWS Command Line Interface (AWS CLI), Tools for Windows PowerShell, the AWS SDKs, or direct AWS API
calls. If you lose or forget your secret key, you cannot retrieve it. Instead, create a new access key and make the old key inactive. Learn more

Create access key

Figure 112. AWS > —2 L F ¥ —DH#{72
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AWS Educate Starter Account % B TWBIGE(L , ROFIETY—2o Ly fF—5WHRT S .

e AWS Educate (>3 —JLEHA L , vocareum (DY —)UIZF%ENY % (Figure 113) .
e Account Details #72') 27 L , 4t\NT AWS CLI: Show A2 1) w79 % .

e aws_access_key_id, aws_secret_access_key, aws_session_token AF/x& 1% (Figure 114) . Z =T
TRENT-INA%A ~/.aws/credentials (2O —19 % (Section 15.3 £08) . aws_session_token DEFTH
Wosg9ac—9%2¢ .

* HUWT, ~/.aws/config W) T 7AILEREL , RORBEEEAL . BIFRTIF AWS Starter Account
(Z us-east-1 )= 3> TUAFBTEARWE-HTHD .

[default]
region = us-east-1
output = json

o LEEEEATIE T O7 71 ILEAH default X7 > T =AY, ZHIZENDIFELBANICEELTHLLY .
default BSMDLERTZERAY BIAGE , AV FERITT DL EITTOT7 7 IVE%ZTERT DLENDH B GF
L < (& Section 15.3) .

yocareum

Welcome to your AWS Educate Your AWS Account Status
Account

9 AWS Educate provides you with access to a wide variety of AWS Services for you full access =

to get your hands on and build on AWS! To get started, click on the AWS Console
button to log in to your AWS console.

remaining credits (estimated)

Please read the FAQ below to help you get started on your Starter Account. e 1:47
(1) Y
* What are the list of services supported? ( =,

session time

* What regions are supported with Starter Accounts or

Classroom Accounts?

Figure 113. vocareum 7>/ —/)L

AWS Access
Session started at: 2021-86-20T18:29:05-0700
Session to end at: 2021-86-20T21:29:05-0700
Remaining session time: 2hi18mi2s

AWS Starter account
Term: 364 days 23:13:23

AWS CLI:
Copy and paste the following inte ~/.aws/credentials

[default]

aws_access_key_ id=s

aws_secret_access_key=

aws_session_token= n n

Figure 114. vocareum 75 AWS > —2 L f F—DHIT
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153. AWSCLIDA >R =)L

MEDT-OIZ , PERFRUIZHITD M R b—ILOFIE Linux [7) #BEIZFEERT S . BRO/N—2 3> TIEREEI NS A8EMEAH D
DT, BIZAKD K+ 2 A F—2 3 (https://docs.aws.amazon.com/cli/latest/userguide/install-cliv2.html) TERHDIEREF v 235 2
EHEENTIC .

BASH
$ curl "https://awscli.amazonaws.com/awscli-exe-1linux-x86_64.zip" -o "awscliv2.zip"

$ unzip awscliv2.zip
$ sudo ./aws/install

AR P—IVTELHDHERT 2128 , ROAT Y FEFT>TN—2 3 EBRAHNIND Z & 54 HERT S .

BASH
$ aws --version

AR P—IHTELL , KDALY FIZL ) PRREA1TH R
(https://docs.aws.amazon.com/cli/latest/userguide/cli-chap-configure.html)) .

BASH
$ aws configure

OV FAEFEITT DL, AWS Access Key ID, AWS Secret Access Key A2 ANT B L HtEREND . >—2L v b F—DEITIZD
WWT(F Section 15.2 %M . 0% > F(ZMA T, Default region name #:ALNTK % . Z ZIZIZESDDIF & AoMs (B2 (S ap-
northeast-1 =R —> 3 ) A#FETNILL L . |IED Default output format (I json ¥ L THL & L.

ZOAVTY RERTTETDE , ~/.aws/credentials & ~/.aws/config ¢ UWHEBDT 7AILHERINTWBIEITTHS . &
Dz, cat AV FAF>THIEHERL THDE LU .

BASH
$ cat ~/.aws/credentials

[default]
aws_access_key_id = XXXXXXXXXXXXXXXXXX
aws_secret_access_key = YYYYYYYYYYYYYYYYYYY

$ cat ~/.aws/config
[profile default]
region = ap-northeast-1
output = json

~/.aws/credentials (Z(ZFRALSBDIERAY, ~/.aws/config (Z(F AWS CLI MeREHGLEES N TULND .

F7AILMTE, [default] *WHBBIT/OT7 7AIHAREEND . WL 2H D707 71 ILAEFEWLS(T=Th(E , default )
IZRE- T, 1z ZIE [myprofile] X ¥ WH KRBT/ O7 7AILEEMITNIEL L .

AWSCLI TaAv > R&¥T2& &2, 707 7 ILAFEWLDITSIZE,

BASH
$ aws s3 1ls --profile myprofile

DEH T, --profile LLIA TS a2 EDFTIAVY FERTTS .
WBWE --profile F 7 3> 5D 2DAEEI & R BI5&(E , AWS_PROFILE & WHIRIEEMARTET D& LU .

BASH
$ export AWS_PROFILE=myprofile
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HDWT , REHERG A IRBEEBICRET 2T o2 v o bHh D .
BASH
export AWS_ACCESS_KEY_ID=XXXXXX

export AWS_SECRET_ACCESS_KEY=YYYYYY
export AWS_DEFAULT_REGION=ap-northeast-1

NHOBREEHE , ~/.aws/credentials £ V) HHUMBEES £ ONOT , IWBEEHHRESI N TONE ¢ b L DERAMERE NS

(218 (https://docs.aws.amazon.com/cli/latest/userguide/cli-chap-configure.html)) .

9 AWS Educate Starter Account (3 us-east-1 ) —> 3> DAHFIAABETH D HERRTHER) . L-T,
AWS Educate Starter Account A {F/8 L T 51543 , default region % us-east-1 |ZERETDNEHLH S .

15.4. AWS CDK DA > X b =)L

EDT-OIZ , PERFRIZHIT DM R b—ILOFIE Linux [1) #BEIZEERT S . KRko/N—2 3> TIERESI NS EEMEAH D
DT, BIZARD K+ 1 A F—2 3 (https://docs.aws.amazon.com/cdk/latest/guide/getting_started.html) TERIDIGFHREF T v o5
EHEENTIC .

Nodejs A3 >R b —jLanTuhiE , ERRKIZRD IV FARITTIIEL L .

BASH
$ sudo npm install -g aws-cdk

AKED/N XA > |ZAWS CDK version 1.100.0 TR L7~ . COK (ZBERE DS 1 75 ) DT , BFRIZAPIA
EBEINDUEEMNDH D . APINEB(ZL ) TF7—HEL-5E(L , version 1.100.0 A A3 5 Z & #3ET 3 .

BASH
$ npm install -g aws-cdk@1.100

AV AP —IVTELNMERT 2128, ROAT Y FAEFT>TIELAN=D 30 RIREIND Z L AHERT D .

i BASH
$ cdk --version

AR PN=ILATESS , kDAY FIZL V) AWSEBIDPRESE 51T . “hiz—EETTh(FO0K .

BASH
$ cdk bootstrap

cdk bootstrap #1793 % & &(F , AWSORBREERE ) —C a s AEL(RRESNTWBR I e 5ERT D . 77
0 FIL N TIE ~/.aws/config (ZHBT 7L DTOT 7AILHMEREND . T7A4IL N7 O7 71010 %
AWB ¥ &(F Section 153 TN LT 72w o aFE->TU)EZD .

€O s ooxomEEHOREE AWS CLLE BARICAL TS . L <1 Section 15.3 5558 .

155 WSLDA > X b—Jb

KENDN XA TEAR K745 AWSCLIaY > FAEFITLTzY , Python TEANI- 7O LAFITTS . a9
(FEARMIZ UNIX DZ— I FILEIEE L TEAN TS . Linux X Mac O1—4—(F OS [AEEEH INTWE X — I FILABAun
(FRUY . Windows AFIA L TUL55:&(3 , Windows Subsystem for Linux (WSL) (https://docs.microsoft.com/en-us/windows/wsl/) % 1) 3
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T5Z¢ T, RIED Linux IRIFA R 5 Z ¢ #3894 % . Cygwin (https://www.cygwin.com/) 73 &) Linux IgiEa T I 2L — h 3 3%
(IH DY —ILTHIEHRWA , ZENDT O Z L(d WSL TOAEMERRAEITo> TS .

WSL ¥ (& , Windows ¢) OS kT Linux ORABIRIE A BN T 7= , Microsoft AR TIRIEL TWBY 7 b7z 7 THS -
Ubuntu 7 & %2 Linux distribution AR TE |, EERKIZTRTO Linux @IFIZESNI- T OIS L -V 7 bz T75FHRAT 32
ENTES .

R Cld WSL 2 (https://docs.microsoft.com/en-us/windows/wsl/compare-versions#whats-new-in-wsl-2) A& HR & L TIREZ N TWDD
T, AT TIEWSL2 D1 > R b —ILFIEAGBICFHEAT 2 . MlHrfilieis, AR REa X F—2 52

(https://docs.microsoft.com/en-us/windows/wsl/install-win10) & 8B = & .

AR e LT, fEAEX NS 0S [ Windows 10 (Pro #7-(& Home T5 1 > 3 >) ThlFhidAbaun . 252, FAL TUL% Windows
10D/N—2 3 > AWSLIZXIG T 2/N\—2 3 > THEH 5 WRT 5 . X64 > R T L ClF Version 1903, Build 18362 DA LT[+ (L7
S50 . N—=2 3 AN L TUORWES(E. Windows D7y 75— b 51T .

* 4R , Administrator #EfR T PowerShell % #2&)d" % (Figure 115) . Z& o Windows X = 1 —M#&Z/\—(Z powershell ¥ \
N9 2¢ , PowerShell 7’025 LAROABFTTHD, ZNaxH2 ) v2 L. Runas administrator ##EREITS .

To update to WSL 2, you must b

All Apps Documents Web Ay oba Versic

Best match

i build
g Windows PowerShell g
App

Apps .
Windows PowerShell
Windows PowerShell ISE > App

ows 1
B Windows PowerShell (x86) e P fo
Windows PowerShell ISE (x86) > ' Open Sup|
Search the web T3 Run as administrator
L powershell - See web results > 0 Open file location b I €
-
Settings (3) Pin to Start
1 Ppin to taskbar W mus
ture.
nistrat
le-fe
omple

O powershell

Figure 115. EHZHIR T PowerShell Dt E)
PowerShell BEENL 7255, XDV FERITT S .

BASH
dism.exe /online /enable-feature /featurename:Microsoft-Windows-Subsystem-Linux /all /norestart

4T T. “The operation completed successfully.” ¥ HhaNZ2D5HRT 5 . ZTWSL A enable i3 .
W2, HElF & & B U Administrator 1R TBAL /- PowerShell TR~V > K &FITT 5.

BASH
dism.exe /online /enable-feature /featurename:VirtualMachinePlatform /all /norestart
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%47 T, “The operation completed successfully” » ENENDZDEHERT D . ZhAMRERI-S, —Ea 21— 5HRET
5.

%t T, Linux kernel update package #/xXD!) oL X7 O0—R9 5 .
https://wslstorestorage.blob.core windows.net/wslblob/wsl_update_x64.msi

X9 O—RLE7 7400 EXTILI) v I LTETTS . KAT7ATIZS>TA AN —ILETTIES .
*9 Ltz , U PowerShell & xona~v > F5FTT 5.

BASH
wsl --set-default-version 2

R1EI12. BONDIFAO Linux distribution 4 > X p—JL9 % . ZZ Tl Ubuntu2004 54 >R f—)LL &S .

Microsoft store D7 7'1) &{REIL , #¥Z/N—(Z Ubuntu & AH9 % . Ubuntu20.04 LTS ¥ WHIEEAROA B3 DT, tNh5kl
&, “Get" KRR %2 1) v g% (Figure 116) . L(EH (FDo& , Ubuntu20.04 DA >R b—ILHATET TS .

Microsof ft Store = [m] X

&  Home Gaming Entertainment Productivity —Deals O search 8,

%

Ubuntu 20.04 LTS Free

Canonies Group Limited + Developer toos » Utiltes

*okkok ok 9 12 Share
< Wwish list
Ubuntu 20.04 LTS on Windows allows you to use Ubuntu Terminal and
run Ubuntu command line utilities including bash, ssh, git, apt and many
mare.

More

L AR ClEH

Overview System Requirements Reviews Related

Available on

Ba rc

Description

Ubuntu 20.04 LTS on Windows allows you to use Ubuntu Terminal and run Ubuntu command line utilities
including bash, ssh, git, apt and many more.

Please note that Windows 10 S does not support running this app.

To launch, use “ubuntu2004" on the command-line prompt {cmd.exe), or click on the Ubuntu tile in the
Start Menu.

To use this feature, one first needs to use "Turn Windows features on or off" and select "Windows
Subsystem for Linux", click OK, reboot, and use this app.

Figure 116. Microsoft store 7+ Ubuntu 20.04 %1 >X p —JL

Ubuntu 20.04 #¥EZHEENT 2 & , VHEKEHABEITEIGE N, BENF o2 824D . MHRREARHD e , 2——% - /N —
FERET DL H) 7OV T AR50 T, 7O T MIIEWANTS .

ZNTWSL2ZDA >R M—ILATET L1z . BE WSL2 #EEIL T L) . 2T Windows X = 1 —Di&ZE/N—[Z Ubuntu ¥ A9
% &, Ubuntu20.04 D700 LHROH B39 THS (Figure117) . 21 v o L TEEIL L9 .
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All Apps Documents Web More »

Best match

Ubuntu 20.04 LTS
App

Search the web
Ubuntu 20.04 LTS

O ubuntu - See web results > Apo
Folders
ubuntu > 7 open
Photos L3 Run as administrator
& ubuntu-logo - in 2017_06 > & Unpin from Start
& ubuntu-logo - in 2017_06 > 5 Pin to taskbar

i A atting
Documents - This PC (3+) PP setlings
3= Rate and review

& Share

[l Uninstall

2 ubuntyl

Figure 117. Ubuntu 20.04 m#2E)

T3¢, —IFILORWEEHMNE EHABI2AS (Figure 118) . 1s, top NIV FAFIT>THT , WSLAXHA CEIEL
TWBIEHERL LD

@ select tomoyuki@caspar: ~

Welcome to Ubuntu 20.04.1 LTS (GNU/Linux 4.19.128-microsoft-standard x86_64)

* Documentation: https://help.ubuntu.com
* Management: https://landscape.canonical.com
* Support: https://ubuntu.com/advantage

System information as of Thu Jul 29 17:36:09 JST 2021

System load: 4.11 Processes: 21

Usage of /: 1.5% of 250.98GB  Users logged in: [2]

Memory usage: 5% IPv4 address for ethe: 172.20.127.126
Swap usage:

=> There is 1 zombie process
304 updates can be installed immediately.

136 of these updates are security updates.
To see these additional updates run: apt list --upgradable

The list of available updates is more than a week old.
To check for new updates run: sudo apt update

This message is shown once once a day. To disable it please create the
/home/tomoyuki/.hushlogin file.
aspar:~$

Figure 118. WSL D2 E)E|[E]

* 72 3> & LT, Windows Terminal (https://docs.microsoft.com/en-us/windows/terminal/get-started) & L\ 21 7 0%/ 7 p A iRt X
NTWBY—ILaE)r , L)RBIZCWSLAERTZZ A TES . BKOHZ5EIEIZHOLDTI R F—ILHHRT S .

15.6. Dockerd1 > X =)L

Docker DA > A b —ILDOAIEIFZ OS IZL > TEL D .

https://tomomano.github.io/learn-aws-by-coding/ 149/153


https://docs.microsoft.com/en-us/windows/terminal/get-started
https://docs.microsoft.com/en-us/windows/terminal/get-started
https://docs.microsoft.com/en-us/windows/terminal/get-started

6/2/24, 5:00 PM J— K THESAWS AP

Mac 1 —4—(3 , Docker Desktop & > Z p—JLF S . 1R F—)LDFTiAIE , Docker O = 7H A |
(https://docs.docker.com/docker-for-mac/install/) A% , Mac k> Docker Desktop # X7 0O— KL , X7 O— &M= 7 71ILEaXT
o)y L, Applications D7 AINKIZFZ Y 7T 21T TRU . Ml AR FFa X F— 52
(https://docs.docker.com/docker-for-mac/install/) % SMNH = & .

Windows > —+4—(4 , Docker Desktop & > X b —JLF % . ¥DE, WSL2AFHIZA >R b—=ILENTULAEITAIEAR S
MY AR 0 X F—2 3 > (https://docs.docker.com/desktop/windows/install)) %2880 = & . Docker Desktop & -f > X b —JLF %
¥, WSLAS § docker < RAMERTESLH 125 .

Linux 21— — @2 Ubuntu 1—4=) [2DWTF , 1 >R b —ILOFEIVL OADT TA—F %D . ARFFaXF—> 3
> (https://docs.docker.com/engine/install/ubuntu/) [ZUN DHDA > A F —ILDATEAIRENTWBD T, 5L WMERIZ ¢ b S &S
fZEfz

BRHMEALIEL , Docker AR TIREL TWAA X F—ILRZ Y T 2 BVWAHETHD . ZDIHE , kDAY FEFTT5
Z & TDocker i’ R F—)LEND .

BASH
$ curl -fsSL https://get.docker.com -o get-docker.sh

$ sudo sh get-docker.sh

T7 I bDA R P—=ILTIE, Toot 1= =D At docker 7> FAFEATE ZREICHH>TWD . if>T, A7 FIZIFEE
sudo HIIMABBEHNHSD . ZhrEEZERLDIBEE  RDRAT Y 7I2LY  #RT 51— —% docker W) Z)L—"7
([ZIBINY % GEME AR+ 2 X > F—2 3 "Post-installation steps for Linux"
(https://docs.docker.com/engine/install/linux-postinstall/#manage-docker-as-a-non-root-user) % Z:H8) .

F®RYC, docker ¥ WA BBNZIIL—THBMT S . 1R M—ILIZE>TIE, BEIZ docker ZIL—T7AMESLNTUWDIGEHDH
% .

BASH
$ sudo groupadd docker

Iz IREFRAL TWB—t—% docker ZI)L—7(2A % .

BASH
$ sudo usermod -aG docker $USER

ZZ2FTTCELES,EASTIMN  BEOSALTE . ZNICEST, TIL—TDEEAR—I SOty a vl kRah
% .

RENEL { TETWBN MRS B8 , KOAT L FPEFRITLTHD -

BASH
$ docker run hello-world

sudo 74 L TAVFFHFATE DI MRIITT ToH5 -

15.7.Python venv 71427 4 K

AN H 55127055 LT, numpy X scipy /N—2a U AN | B EDIEET, 7O0 7 LAENG L, E WA L2
ERHDINIZVDTIERWESIA . b L, BROTE#OF(IZ—D LA Python IREA LW T2 ¢, 7O o b aYNEZ %
TEIZIELWWN=2 a3 aE M R =L LEERITNIER ST, ZHIERELFETHS .
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=R 75 L) RL—XIZTB2012F, ZAT7ZVON—2 a3 (370 o b TEIZBHINDIRETHD . tN5aTlEE
(29 DDA Python {RAEIRIE Y L (3N DY —ILTH ') , venv (https:/docs.python.org/3/tutorial/venv.html), pyenv
(https://github.com/pyenv/pyenv), conda (https://docs.conda.io/en/latest/) 73 ¥ A & { fFhHhn S .

FDIEHTE , venv (F Python (CIZEEEH I N TWSDTE THEFTHS . pyenv % conda (I, B+ > 2 b —ILORHEHD
DN, N EhORMLHS .

venv A{F > TRABIRIE A ERT 51205,

BASH
$ python -m venv .env

EFRITTD . ZhIZLY env/ WS TFTAL I MIAMELN ,, ZDOT AL P ICKRFT B IA T T HREFEINDZLITHD .

Z OF - i RASIRIE A R ENY B2 (S

BASH
$ source .env/bin/activate

ERITTS .

STIIDTOCT I (Lenv) EWAHNFABMENTWSZ & AR L L9 (Figure 119) . ZhhY, "WE H7AT-(F venv dF(ZL
FgL"EWILBLIZEHS .

File Edit View Search Terminal Help

(.env) tomoyuki@eiffel: s 1

Figure 119. venv ##E) /-, & 70> 7}

RABIRIE A 12Bd B & , tNBEEITT 2 pip a7 Fix, .env/ UMFIZA >R F—L&nd . Zn&HIZLT, 7Aoo
CIMFEA AT DN—=2 3> B0 RTBZENTES .

Python Tl requirements.txt ¥ W\ 7 7 ILIZIREFEZ 1 7 Z ) etk 9 200 — BB THS . AN L EH-127 0TS
/\lZ, requirements.txt ANEZRINTULWNIL,

BASH
$ pip install -r requirements.txt

EFRITTHZET, MELRSATI)EA R =)L , BilF(Z PythonIRIEABIRT 5 & A TE 5 .

0 venv (2L BRBIRIBRARET DT 4L 7 M) DRBNIMEZIZERDZEATEDA, .env W) EZRTEHAWDS
DOH—BHNTH S .

15.8. /N> X7 > FITH Docker image MfELNF

N ZA U HFRITT H1-DIZWE 7, Node.js, Python, AWS CDK 7 A > X b —)L& 7= Docker image #BEL71- . ZNhaEH
TAEZET, BADA—HILT L NIE R AL A N—ILTEHERELRL , TN RALDI—RAFEITTES .

Q N XA DN DHMAT Y Nig Docker Sh=O—AHILT S DY PIVRIBETCEITINRTNIT S UL . ¢
NSIZDWTIN S XF DS EMIEEEE2 ¢ L GGeL Th D .
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Docker - X —<>(% Docker Hub (https://hub.docker.com/repository/docker/tomomano/labec) [ZHULNTdH S . Docker f A —DEIL N T 7
-1 JL{Z GitHub ¢) docker/Dockerfile (https:/github.com/tomomano/learn-aws-by-coding-source-code/blob/main/docker/Dockerfile) (Z4H % .

ROAY L R TCIAVTFAHRETS .

BASH
$ docker run -it tomomano/labc:latest

PEZAV REFRITLIZE ENDH , f X —2H Docker Hub A X7 O0— K (pul) &hd . ZEBMEEFO—AILICE Y O0—
FEnti-14 A—HEREINS .

ALTTHEETDE , RDENRA L RTIT AT TIUHFRREINDIET THD (REIFIZ -it DA TS 32 HDFT-DHRA
P THB) .

root@aws-handson:~$

ZOWRAET Is OAY > N&F[D& , handson/ EWAHTFT AL I F)AHBETTHD . 212 cd 35 .

$ cd handson

T2, ENXALZEDTALT MIRRONZETTHS .

HElE, N\ RATEIZTAL 7 M) EBEIL , N\ XA e vvirtualeny AEL , XX v oDTT7OA ETAEL W
(Section 4472 ¥ SM8) . N XF L U IERTAEREZ A T ZUHRLDIDT, NN/ X 2 ¥ (2 virtualenv A {ER T
HEWVWIHRGEHZH > TWS .

AWS OFRAHERAFRET 5 Z & o912 . Section 153 TRER L 12L& 912, AWS_ACCESS_KEY_ID 73 ¥ DIRIEE M AFRET DA
BAEATIEATHD . HDHWE, A—HILTL D ~/.aws/credentials [ZFRAHEHRANEZEZIAEINTWDERL , ZOF (L7 b)) &
ALTHIZRI M 22T, BALRMET7 7L E I TFTFREHNLERT I A TRETH S . ZOBRBEDRDHEL , XD
TR TACTTERETS .

BASH
$ docker run -it -v ~/.aws:/root/.aws:ro tomomano/labc:latest

ZhZLY , B=AILTS D ~/.aws AT FD /root/.aws (2T bNTBIEHATED . &ED :ro [ read-only & Zlk
T5 . KOG 7 7AIILASE> TEXMZ SN TLEFhA WL HIZ, read-only DTS5 7 5DITHZEA5HTTHOTD .

Q /root/ AALTFIRBIZE T DR—LTAL 7 M) THD . ZZTHRNANLEZRE7 7AILEY I T BT
wld, SSHEgEA LT HIZET L &R EICHEZLS .

16. 3EE

KERDBEIZHTIZY) , UTOA A LDBN 5[z . Z0iG5aEE) T, BEiaRkLz0 .

20214F/Xx—° 3 > contributors

o FERELMTFIK -/\> X7 7055 LOEMERER , LERE

20204F/Y—<° 3 > (https://gitlab.com/tomomano/intro-aws)?) contributors

o BHMEWEI - Docker 1 X — DERK,
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o FMEMFEK -/\> XA 7005 LOBMERER
e @shuuji3 (https:/gitlab.com/shuuji3) - MR 15 (https://gitlab.com/tomomano/intro-aws/-/merge_requests/15)

e (@takatama jp (https://gitlab.com/takatama_jp) - MR !14 (https://gitlab.com/tomomano/intro-aws/-/merge_requests/14)
AREDSE(Z(F Asciidoctor (https://asciidoctororg)) A {FFH L 1= .

Iz, AEEF =TV —ROFEREE LT, INTOFE - TARNAY/NX=HoDT 4= /Ny 7 &5R(FHITTWD . GRIEXPRCRD
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