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B, SFTHERLTXEERLFE , FLHFRERF TR ANESERSEN , XPEXAEEA. ©
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EEIBERES , SRANARFIBIMERSHN  FIEBRSNEREELATRERETL, STFER
R R ZhRESK A X L BRARSTRY |, RO IUBE R BIEB A ARSS , MARX RS #HTEMER. ACL
BXAATEABE R Y ERFIFEERER M FAHRS | AR EIRE L

B

EUTRRTERERARXMES !

- BOAENEENARFAREEIBIMBRSNREHTERS  ARIBNBRSERENELERS
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BFURENEZN, B2 , ARTREEANENAXN#TIEER , RN ATRAEMRELE
T, ACL #RB#UERA A H R ERAUCEHRRSMNEL , NBR T ERAAELNREPHITER
Ry BB,

« BETH  ACL RXFZMNHFANB HRJFENL, ., XMITEIEF ACL EREEZNERTE,
I RUARISFEERMIFER Y (CI/CD) RIEEK.
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« BARMBRS  EAEBHIARCEKBEN -2 , FER ACL RIGHFBRATRERKHBRER , B2
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EXMERT , RITENEEBAFPBRSNFTEIBHAF RS 2B 5| A ACL, ACL A1EE
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aws

ASPNET monolith

L 5 Region
<:>User TR ey Anti-corruption layer >M*

UserInMonolith.cs UserServiceACL.cs
Amazon APl Gateway AWS Lambda
User microservice

S — 5 l

Amazon DynamoDB
User database

P8RS M ASP.NET # 5 B AR F IR HHEBENAWS LambdaAWS ERYEH. Xt Lambda B
BHRAABESIL D APl WX, ACL BREHE R4 T , ATHRHEAENAF MRS HIE L.

ft 4rH&Program.csAAF RS (UserInMonolith.cs) EEBAREAEE , FEAUEEEHEE ACL
(UserServiceACL.cs ) ., ACL FAAKRAFENNED , HET API Gateway i < I AR
%, XHEFH (Program.cs) TEEAFRS M ACL FEENFERMEH, AFEUYEZEZIRINRB
AL, B2 7l SR HRRR TR BRES .

RIS

UTREASBREETHREBRSHERAENEMUserServiceACL. cs, WRIERE , REBEBAFPR
£2AA ACL, ACL 2EMERNRULCEFIBRNRSHED |, BAZRS , AENRNIRE LS ERA
&,

public class UserInMonolith: IUserInMonolith

{
private readonly IACL _userServiceACL;
public UserInMonolith(IACL userServiceACL) => (_userServiceACL) = (userServiceACL);
public async Task<HttpStatusCode> UpdateAddress(UserDetails userDetails)
{
//Wrap the original object in the derived class
var destUserDetails = new UserDetailsWrapped("user", userDetails);
//Logic for updating address has been moved to a microservice
return await _userServiceACL.CallMicroservice(destUserDetails);
}
}

IR 6
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public class UserServiceACL: IACL

{
static HttpClient _client = new HttpClient();
private static string _apiGatewayDev = string.Empty;

public UserServiceACL()
{
IConfiguration config = new
ConfigurationBuilder().AddJsonFile(AppContext.BaseDirectory + "../../../
config.json").Build();
_apiGatewayDev = config["APIGatewayURL:Dev"];
_client.DefaultRequestHeaders.Accept.Add(new
MediaTypeWithQualityHeaderValue("application/json"));
}
public async Task<HttpStatusCode> CallMicroservice(ISourceObject details)
{
_apiGatewayDev += "/" + details.ServiceName;
Console.WriteLine(_apiGatewayDev);

var userDetails = details as UserDetails;

var userMicroserviceModel = new UserMicroserviceModel();

userMicroserviceModel.UserId = userDetails.UserId;

userMicroserviceModel.Address = userDetails.AddressLinel + ", " +
userDetails.AddressLine?2;

userMicroserviceModel.City = userDetails.City;

userMicroserviceModel.State = userDetails.State;

userMicroserviceModel.Country = userDetails.Country;

if (Int32.TryParse(userDetails.ZipCode, out int zipCode))

{
userMicroserviceModel.ZipCode = zipCode;
Console.WritelLine("Updated zip code");

}

else

{
Console.WriteLine("String could not be parsed.");
return HttpStatusCode.BadRequest;

}

var jsonString =
JsonSerializer.Serialize<UserMicroserviceModel>(userMicroserviceModel);

var payload = JsonSerializer.Serialize(userMicroserviceModel);

var content = new StringContent(payload, Encoding.UTF8, "application/json");

R 7
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var response = await _client.PostAsync(_apiGatewayDev, content);
return response.StatusCode;

GitHub &R =

BXRILERREIREPTERI | FS A GitHubfE M BE L F https://github.com/aws-samples/anti-
corruption-layer-pattern,

HXxAR

+ Strangler A=
- HERSEER
- FREREXER
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APl B HEIR

HEEETRIES |, BSAE ( FIA/NARESE ) BE-NHZNES W SHRSHRS . XLHRF
RXERSERN API 2FF , AAREERAESHERSNREAH#ITRE,

ERAENAMERED LEFFEAELT HTTPAPI B=ZHEESLE

FiE iR AN
FH BB AENELFEB—TRS. billing.api.exampl
e.com
BRI H UBRBATE—IRS. api.example.com/bi
1lling
ETHXANEH FHEWMARSHERN HTTP #5k4  x-example-action:
FFo something

AR T X=MEHFENAEAPREFTENSNEYE | URBEBEBD S ZRESENERMN
PR,

EHBREREN

RENEBREAR—THEI NN API ZEBCHENEREE API RSEINLS ; Fl0 | service-

a.api.example.com = service-a.example.coms
B8R A 451

BYERAENBETEH , ANBRLRAFNER , BARSHANCBATREEMARE, ARRARE
E M DNS & B HEF~HRSBREFNFAERNR.
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Service A Service B i
1
1
1
1
1
1
service-a-api.example.com service-b-api.example.com |
1

1

1

1

TR

XF HTTP API BBH , ENBBHERESHIERERE, REFREMENGE, SAIUEREAER AWS
BR S5 SR ¥ 2 E A L 7 SR MY R —— IR T LAE A Amazon AP| Gateway AWS AppSync, R ATEF f1Ei14
EEE A D it E = (Amazon EC2) SMEMEMAFS HTTP BIRS KREIE LM,

HAAAEAEHEEAR , UAx2BEHEEN FiEl. e IUEENHRE. WiXFMEIERSE AWS
Xi% SRhRAHIERE ; B8N , region.service-a.api.example.comzdev.region.service-
a.api.example.com,

RS

LEERENBREN , ENERAELTLETENENS , FREELTHEN APIRITRE, &
ABYRHEEFRT R TEIREBILFE, B2 , EFRARIESREEB SR, Flm , 414
MMXIERDER, SHIES. WAEF, WEHRZLRATREREESIRNHBIMEE, XHEE,

ERENBRAN , EREESR RN RS DM FE T,

BEBBAEN

BERERHE MRS IHME API D ERIFE—PMEHEBT , FEAFER URI KBERSLE ; 6

i, api.example.com/service-a =% api.example.com/service-b,
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S F Bl

REBEAZFALLER XM EZE , RRAMNEE-MIEWER , FRERFZiZE—4 URL ( i
M api.example.com) BIAI 5 HTTP API XE, API X EEERSZHITHE RANTCEERRE
—iEH , MT =22 2RI~ PDF,

MNTFHEZEHTTP AP, ETEENBHEIANR —HEEHNG, B2 , ©EREETHE , HINEE.
B, &8, URBATZHMSBNTNLER, CERERANZTEEERRE , NTBREREESS
TR A BRSS

BRAWS , BZR G ETUHAE API HERE BRI EBWHNRS. U TETIRT=MGE  HTTP
RS R E{RIE, APl Gateway 1 Amazon CloudFront, 45— APl RSB G EHF LK TiE1T AWS
W THERS. RESHTTP #23 , RERFSHMANEEMAR , FEFEMEARLEZT , MAHIE
B,

HTTP RS k@ E

O LAE R NGINX IXHER HTTP fRES RGBT HBEE. £ Kubernetes R | #BE T
LelZAOHN |, AEERSZSHER, ( RERKXI K Kubernetes A0 ; BEXEZEER |, BSH
Kubernetes X#%, )

LLR NGINX BB api.example.com/my-service/ B9 HTTP ERZISME F my -
service.internal.api.example.com,

server {
listen 80;

location (A/[\w-1+)/(.*) {

proxy_pass $scheme://$1.internal.api.example.com/$2;

}

THEEBAT HTTP RS REARES E,

B8 7Y A 45 11
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NTFREEFEAEMEBETBLERER , 2T AP WEERN BESHNAM , X5 A E B
I

BANGEET M ER |, EFERBIHERNENR DM E, FNEMEE , ERMEIA
BEX API AAR , AAWESRNTHEE , HIaERREISER T,

LR

HTTP RZRENRESFEZNHRABREE— AUy EEUEENSZE , FAPI S—E—Ngd |, XL
EHXNE API FRERINBER —H. XNAFEEFELNRSHAMESTENEEB M AP, ¥
BEfEBENITHZRD. AWS ATRENFEERS ( HIWAWS X-Rays AWS WAF ) X BHAE
Ao

R

EMAFENETERIAEZEFENAENEMREAGRITAENNANER , EUREAURTELTE
( SRE ) HIBA , XATRET R,
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XMTEFE—TAARRAR, EREET , ekAEmP TR EM— L5 EESR, EARERR
T, EBEERARRE (BN 10 FINMEFHES ) o

API Gateway

Amazon API Gateway BR%S ( REST API 1 HTTP APl ) A AR A E HTTP lRF kR E T %%
T AEN , NIREH#ITRH, £ HTTP RKEREXTER API MXxRE T —MEENAFZE , AT
HZRESHER MR F1H api.example.com WA O R | RAENERREBIRERS ; Sl
billing.internal.api.example.com,

AR BAERM R I API X PENMRSARFEREE , NMESSTHRA. Bk, EMl@E
ERBEARE , HINER /billing/* FiERERFITRRS . BITREBHR I API H
KXPMNAARE , BUNENRERER AP, RN ETHEFRENR API BFEXIR API FX#HITE
#o

A

&

/service-a/* /service-b/* [service-c/*

Amazon Route 53

api.example.com

Service A Service B Service C

service-a.internal.api.example.com service-b.internal.api.example.com service-c.internal.api.example.com

LR

NTEHNEEFNIERRE , SIMNEIUEREM , REST API fF4FF Apache Velocity #1R1ES
(VTL) , AAFEEUERMME, REST API AT AR E haskl |, i -
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AWS B IS S FRER, BOAEE
« {8 AWS Ildentity and Access Management (IAM), &5 Cognito SRR T 31T N/Z B A1
AWS Lambda

AWS X-Ray i Fi&

S&£ /K AWS WAF

ERERRE

ATEEAESASTRERNFEASTE (SR APl MXXEFTHRS AP BERUREBESHNEL

E)

i =\
EAGRET , FEAP UL BT KA EE,
CloudFront

A LAE A Amazon CloudFront RN ARIRER WEE R4 ERER X ERNESH ( —TUAR
%) . BWAILAERALLThaE@ET £NENE (HII0 api.example.com ) BHZ MRS,

&2 7 F 4

BRFIZ 8L Lambda@Edge MBHPHWARBEAFE , AL EXHESETESEENSH , Flm AB N
W, SLERT, RS EHREEE, KIBMOTEMR.

AWS Cloud

> Lambda
function

Amazon CloudFront

By inspecting the request in the Lambda function (running at
edge), CloudFront selects the correct origin (service).

For example: GET /service-a/my-service would match Service A

Amazon Route 53

apl.example.com

' RS A
Service A Service B Service C
service-a.internal.api.example.com service-b.internal.api.example.com service-c.internzl.api.example.com
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https://docs.aws.amazon.com/prescriptive-guidance/latest/modernization-net-applications-security/cognito.html
https://docs.aws.amazon.com/prescriptive-guidance/latest/modernization-net-applications-security/authentication.html
https://docs.aws.amazon.com/apigateway/latest/developerguide/apigateway-use-lambda-authorizer.html
https://docs.aws.amazon.com/apigateway/latest/developerguide/apigateway-use-lambda-authorizer.html
https://docs.aws.amazon.com/apigateway/latest/developerguide/apigateway-understanding-xray-traces.html
https://docs.aws.amazon.com/apigateway/latest/developerguide/apigateway-control-access-aws-waf.html
https://docs.aws.amazon.com/apigateway/latest/developerguide/api-gateway-request-throttling.html
https://docs.aws.amazon.com/apigateway/latest/developerguide/api-gateway-request-throttling.html
https://docs.aws.amazon.com/apigateway/latest/developerguide/api-gateway-request-throttling.html
https://aws.amazon.com/cloudfront/
https://aws.amazon.com/about-aws/whats-new/2017/11/lambda-at-edge-now-supports-content-based-dynamic-origin-selection-network-calls-from-viewer-events-and-advanced-response-generation/
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MREFEET API GRS , Mk FER-—MRENEE , TURBRSEESE - ENMRZFE, X2
—MZFRBNFEE , TS — API &5,

S | i& CloudFront XEFFEREMZBUAREEARRRRBHIFER ACL AWS WAF BERK.
7. 9=\

Bb75 RS 85 250 MG —HVR ( BRSS ) o WIREXNTASHHEERRCELEY , EREERS
AENEK , CHRSSEKRE API HERE,

¥ # Lambda @Edge HEE S EE /LS4, CloudFront £ EEKIE 30 240 F REE AN B R B EIFT
BEAR. XRASHLEEFRTRITWH —SEH,

HTTP #r3k & &

ETHRAWNERAATFEBRE HTTP BRFPIEE HTTP 75k , ABMNEREMEWHRERS. W, %
JA¥RK x-service-a-action: get-thing f{EZBEB M Service Aget thing, EREVEEE
MAREE , RNehE=mEABRTRREETES.

BRT R HTTP ARk A TRAEZ A | SRR ERERAREH, 5AERE, AB Mt TKLL
FERONH, KB L, BRI BERFIRKEE S E AR b B B 75 A H B AR G258 A8 AP

BE  EHRSHE , HTTP X BENREE - MNEREE | ZELRHETEBNRSHREEBA
WTEAR. ZBHERAUESEMERS , MMXBEDBIRS |, USKIE T RRAR B2 KAV RE.
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https://docs.aws.amazon.com/AmazonCloudFront/latest/DeveloperGuide/field-level-encryption.html
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8
|

Router

|

API API API APl

Service A Service AvZ2 Service B Service C

Accessed by sending
¥-service-a-version:v2

in the HTTP request

TR

BEERAZTRINIHE , MATUBNKU B, IMFEERRTE  JFCEENSEE , TR
RRFEEMNBSPREN B ERE

EBRR

EXNEREAE—#H  HTTP L RBEBELUTUTSIESE A , HFATLIBREBEN HTTP iR
sk, R, ABDEME (CDN ) MAEEESRATLIREIRKHO KD, REFTATRE , BXDMAEN
ARA—NEZ , EHEBURTFERINT ZDFREH cookie,
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W7 B 2R AR 3\

=H

TEE BR R N AT BARS L PP B RS HEF U B S B ES BN RAMM ERAX 5 — MRS (HWUE ) v
o ZENE A TRUKURS AR IREZET.

.
HAZ MRS MEL BB RS , — PRSI RFARKEETTAREASLER, HEXNNARFE
RAMESE , — MRS IR SBENARFERE, ShSEIZESERRARTERS K MEEE

PR HIBRSEIR , NMSEHE, (TREERTUESEATRENENENRLE, ) &
BEMITHIE , B SBSENERERAURESSEAF AR E,

BR , BREEBRT  AETRFEERWNBEFEER , M, SWERAERSAAIBEESAS
B, AXMERT  WRAARSREERER , IREEHTRXSEMEFHANBEEFELE
MHFE, A, IRSANAPREERNAERF  WEERBEEER , ATRSEEBEIMNNARFNSE
AT,

BRR-EIMEBEME (Rele ase It) ( Nygard 2018 ) —HHHES THIEKREN, XFR TR AT LR
IR ERSER A S BR SRR HAMB RS W, ©& LU MR RS Aet iR E ER,

TR BR VIR Y TR IR T eu BB as SR MU R TR , MBS B3Pl ER. HINBER
BB MIEEER RSB R, FEFF , MBRas X R T RS MU G RS 2B\, MRFUSFTH ,
) o % B = Bk o

DHANENTRREE EETNAMAURELAEMARBN RIS, 0% , NZEmsHK
RARFNREFALRESMEARNBIZE. BTREURMYE, SERPLEMGRRG , AERER
B2 B X M 4 SR IRV SR IR B R D

EMETHAE , NARFUTRSLTREGSTEEAFEERNARFER, METARAREERX
EREUTRSBNARFEE TR, NRIBUREFESINERSH AP EABETMEEEAmELR |,
ERBMRBRNIER TES B AT RRSMR AN MEEE,

8
EATHR FEALE .

o« FPILE RS IRIT R P AL R AT RE K o
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https://en.wikipedia.org/wiki/Fallacies_of_distributed_computing
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- WEATRSRIHN SR (flH , SHEFEZEEREN ) 2SBWRAMRSEN.
- FUERSHTESFU , BHUSG KRS T AR RK.

BN EEEI

« 5@@ RSFTRAIKI : NBIEABEAK , RINBUEUEHRSSTTX B A AP B389 75 XK M
BB Ro

¢ BNSRMRE  HHS N A B MRE PR REY | A AT SRR BT
5. CLOSEDXRMBEEANY B , MELWREHE B (RTO) BE , M TR,

< ZHEVN  IHENEE LA EBRAFUNRERS TR , BRARGHFANSEER, £
ZANEETARARARERSN , E-—NMAMHNARENL T IHEMNE. ENIINBRELZBEAT
STRIE R ) B H AT .

- BRHFTIT KM BN  REEERAMZEBIT AR B, XATUESEMBEERPHVIHEN
ERFTEKo

o AIAIERM : RAREFNIRE B EICS , SURBI MR AR 5T T Bt R M Ay AL,

Kt

SRR

HEUTRBIFR , REEFERITERS , UL RXNRS

WMEREHE | ITRRSSES MR A IR B2 MRS , MTFEAR.

N B -
> Circuit breaker ,('
< CLOSED
-

MR FIRSER |, WiE&Es 7] LU T B8 i I IR BR PR
| > Circuit breaker ) >(
x+._._L CLOSED J X € —

MRBAERIEERE , WARAERFFITT R, SBEERTER , MEREEX RN 2RI B2 AR
%o HITRRSHEAXMNERSH , ERMANIRE XK,

0
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| :f Circuit breaker
X €& —- _L OPEN

W REEMEHEEN I NRSHEARE KD,

RETRY
| >( Circuit breaker  ["—"—"="=" -
- — _L HALF-OPEN X € - —. . —

o AT P A :
ircuit breaker periodically retries payment ser

LTRSS S, BERXA , B UBREHIXNRS

B '
Circuit breaker } """""" -k
< HALF-OPEN »
N \ Fas

£ AWS BRS5 R 3K Tt

RAGIER R TG R AE A AV RIE THERIZAWS Step FunctionsSRSRIH ik 8548\, Step Functions JRZS#HL
AFLEERN I ENE R IEME T RRWEFR.

hd

ZR RS RBIEER A mazon Dyn amoDB &Rk¥EN BiIE 7 RIREREHERS. N TREMEE , TNFH
B NANEREIEEZM |, H120 A mazon fo ElastiCache r Redis,

YRSV ZFAEMERESN  E2ERABRARSHNEME TERRE. ZIERM DynamoDB
CircuitStatus RPREMEREFIRES , ZREE T HIEBRAVERS. WRCircuitStatusB@E
WlERARTHIIZ R , W B TFTFHBIRS. Step Functions I'ﬂEIJIL*EE_LED IR B % M LAFAI LR AR
o

MRZCircuitStatusRABEWAAENICRITEITHMNIER , WZBFATUET. REVE XL
FHExecuteLambdaF BRAABEE S HEKRIEMN Lambda B, WRFARKIN , Step Functions T4
REFLURASIRH, SUCCESS
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https://aws.amazon.com/step-functions/
https://aws.amazon.com/dynamodb/
https://aws.amazon.com/elasticache/redis/
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-
5 OynamoDB: Query
= Get Circuit Status

' + ™y
Choice state
Is Circuit Closed
e _ A
=y ~ g
£ %.DynamoDB.Count == 0 -
Default 5
."..l b

v

Lambda: Invoke Amazon
0 Execute Lambda DynamoDB
' CircuitStatus
Catch #1 |
7 |
¥ - |

," Lambda: Invoke
[ 0 Update Circuit Status |
| .
Fail state Succeed state
{ ® Circuit Open @ Circuit Closed

A /

MERSBEARAMEEHIER , NARFNEAENRBARERREFRER,. MRBRFAAEER
BARM , WIEREKECircuitStatusRHPBATHE a WIRSHWIERKExpiryTimeStamp , RE T
TEURSEBY, FAILREMEKSELTHBRES , BEXNE—RSHBEARSIZENRE®E, RSN
EXHHGet Circuit StatusTBIBIEEXpiryTimeStampBERERS AT AM, #£H DynamoDB
FZERTE] (TTL) ThEERF T BAT B MCircuitStatus IR,

=R
LLTFRBER GetCircuitStatus Lambda B EHIERERIRA .

var serviceDetails = _dbContext.QueryAsync<CircuitBreaker>(serviceName,
QueryOperator.GreaterThan,
new List<object>
{currentTimeStamp}).GetRemainingAsync();
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if (serviceDetails.Result.Count > Q)

{
functionData.CircuitStatus = serviceDetails.Result[@].CircuitStatus;
}
else
{
functionData.CircuitStatus = "";
}

LLTRRBERT Step Functions TEREBHINIL IS HMIESIEG.

"Is Circuit Closed": {
"Type": "Choice",
"Choices": [

{
"Variable": "$.CircuitStatus",
"StringEquals": "OPEN",
"Next": "Circuit Open"
},
{
"Variable": "$.CircuitStatus",
"StringEquals": "",
"Next": "Execute Lambda"
}
]
1,
"Circuit Open": {
"Type": "Fail"
}

GitHub 1#f# &

BXRERXRAIEEHNTEEI |, S0 GitHub 24 E , Wik} https:/github.com/aws-samples/
circuit-breaker-netcore-blog.

ZEFEXE

o« FFHTEEE54E N SAWS Step Functions# Amazon DynamoDB — 2 fif i
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https://github.com/aws-samples/circuit-breaker-netcore-blog
https://github.com/aws-samples/circuit-breaker-netcore-blog
https://aws.amazon.com/blogs/compute/using-the-circuit-breaker-pattern-with-aws-step-functions-and-amazon-dynamodb/
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https://aws.amazon.com/about-aws/whats-new/2020/11/aws-app-mesh-introduces-circuit-breaker-capabilities/
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EEHEHRYP , EHPREXFSBRSEANSEH FREREFR T, XA THEANEFBX
REZANTERALIER , AARSAFITE, TEHEND L ZRSHEED,

.

SRS A AMEL B R , FETCIBEEEHHTES. SESHURSBRES (B ) EX. &
REAN RN HIURFREFETAREAXRBESFITRBSNERER | URBEXRBERGNMARZE
ZRSHEAMER

& A
EUTER T EASAHNRES |

- REFENARFHPRESHNAIATEALIER,

- ZEFHEMNFEREE-FRKIF (SSOT) -

- FENNARFRSHITREREM.

s TEEKPFRNARFRS  BEETREERESENHH#ITEN,

- THEAZEETRNERMEAS, i, EEFEEXNLENBEAZER TERR,

- FEFRHIEMIR (CDC ) Ko N ARFHEME ISR,

- HTHRENEABEN , REPRENAMESHBFTEFTITHIE.

- BRBYEERSEPER (AA. EFNIMER ) SHRRERRZR | #MEE T RIS FRIRS,

FENEEEI

o RUHRES  MEXEFRESBRERSELANENENH. SMHP RS TREHEREHRE—5F
B, NMSEEHFR, HENCIBNERAFREAR , FoREXERR , NS BHRLNKIE
REEWUXRT/F. BEFRWAD , S BKERBE RN EH4 PR BRPIR, Fl , S LB H
A KR A 22 5 25 160 S5 44 AN pn Bt ) B SR BR BR BRI , M T SREL SR MY F & 2 5177 o
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« ERE XRSEHHRFEFEELAMNEZLEN CRUD EERZTNSEHEIN D4, ATHREMR
EIHFHRSHEBIRTRRESR , AUBREENTSE, B4EFE. FHOIRRESENE

*E,

- RA-HM ATEAGTERNRESE (CQARS ) EXHXACABRERBELHIIER |, FEMN
EHPIRENBETNR&EL —BH. SERAELERBE4FRNBIEBERTEREITEEN , &
BEREINABFNRABTERKRYGIRS.

- B BREVBEFEMAL  NEHAETSHTRALGNBEIRSHETRESESR. EET , FTEEN
BERMREESLEMLE, AT EELFZ , BEEA CQRS BXXAEHHIR.

 BEEROADRS  MEBEOBEBAL  SHEFROANTES SRR  AREES
HELBERRERREORGEST. Hi  EAMEDTELREREST BN EET , S5
EHEREEATA.

- BHFHEOTY BY  SHERLARN AL EARENBEANREURF. VT REAFRTEES
hatt , Rt BT RED AN KN BEFRIIETEE,

o MEHMLAL  BEFRITASRLEBEANMBIRENSHFE. NHNNARFNTBSHENE
WER , WLEHER. EENNARFRSH , XERSINERG TUMREAHEREE, &
A A EEEARBRERRC RN TS FEBIEFRESE,

- RR  BLTBEIETHEANBEEHRNSHATHTEN. ERLXECHARIEZHRFERBEH
RiZ&SHNARFRSHNERRE. MEKBHR (RPO ) BiEHE—MREIRE QURAT#ER
H&KEE, RPORETMNE—NMRERIIRSFHI2E , IEINBFEZERFERL. BENSHE
&% B RIBA RN E T N AEF RPO HE,

C REEEYE  RERERFER AR Bl ERELERN  NETREEEEERNEE
RE2—. EENBTHSBTERNRERS, EARS —RNEAEE (FIFO ) FIFEHE
EIEL ST

- BHERME  ERAESHLUENISNRARFRS , AeREN, FERTRICUESHE , L
HEEEBANBERNEH,

« AEBREEFH  FRAEHHFREANNRAEFTRSEMNTREPNRERE , A TRRXEEN
BRANEHNR,. ESHEBYE , MRARREMIUTABER , WXHERAIESRN AR, &
XMIERT , &R LAE A ZhREFR S RIZBBISNI R SR E#o

- AMREEN : HHARRGFAXNBAN B BN RN |, LU RRINREEFEERNBRER
i, MEEEBYREEM.

« EHRAES  EENARFNAR , B4 (20 ) NERTRER, EEXNEHERAERSR

B, LBREENEIRE. XTRSFESHERARFEEREFZR , ACERHEE L b2
T RN EFRA,
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#oAX, BHEINBBRSHEARFF  aTRRREEBSHETRER , EENBEEREHHER
SHER, ZRFAEXERT , HITERSHARENN SRS ERE, MRBSTEIIET,

WZBRF SR H—MNRRFARMBEMERSERNEF |, #TWA, Him, ETERS , MITHRS
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I

8 Command Event
Book ride Ride booked

User

EHEE

SEMFERITAE, VBN, EEIRFHFINEREE , IRNEHERNBEEED. BIREER
HLBERARN —NEMPBHNR, BERBHRENFERSH , IUEREEEANBRE, LRk
DA ) QOB R SEAEX RBEBIEF#

SHFRAIMERENRSR(CNALIER , HRERNE -SXRF. BUIUEASHFRETSE
BLERFESF , BMREREHNRLABRIRDS | ERLERNAXESHRERFEIRERSHE
BRR. BEAUEASHFERESERLERERSN  NMEBRSHEREK[NA, EEHHIFRE
AR, BFRSHENRABLTETEARINRES, BFUUBEUAT=ZMA N2 —RELEPRE -

- BYLEAXES, FEXNEHANRAGEREKL RS UMER, XA EEES CQRS #
AEEHEA  BAEHHEHFABARRBEFR T,

- BYERARACAE. SUNERATERACABEANE4HPRRITESCE 4R , FHREAE
REBIER HERTS.

- BUEBREN. TUEBRSAXNR , LHIITERSIPRSHRE,

TRERT FHESHFEMPH Ride booked E,
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Mobile client

Event store
Immutable append-only log

SEHFHEATEEMNSEN RS TN EARITIHE A BN ERURITESRRE, Sl ,
LR SEARAIIEAAERS |, ZAERCERSHERKBAR, FEHAKRRN BRBEF#OK
. TN XMEMRTY B, WRETRXRENBEERE , NMZIBBENZESHAML,

TERNATREMITINARFPNES. NSABRFARENFAESHSHSFHEESHFE S, A5 X
FHNSEHRTRIE  ABRBETRNERSE,

_____________

Event store

Matenalized views

ALY Sl m m
NN 0z =

R L
, FIFO queue Status atus
Ride events Location Location

Vehicle Price

g
-

External payment
N7 N gateway
=0z -0z _
= = FIFO queue I —
3,5:):: Complete location 1 Completed events .
peliE s —
ZO= Ride completed Renlay all rid ; FIFO queue U
eplay all ride events U
\ ’ Trip database with
N e e m - - routes

BEFEA CQRS XM LUBEER  RESHATATERNRRBIEFRE. SUEYERIREFME X
RENRZE, ANRTAITH SRS, RLEH (W0 Location changed = Ride completed ) £
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R EHMERE#HTARLE, REZTHE , FEBMARESEN , LEYREFLIZRK , #HEFITH
wEZH

EHPHREXBERATEENRARMENNARESF , @B TAHERE -SXRFUTRNERR

FHEN, SAMERFREEERIBERESTEHAHRERENGFRS, EBLERTREFTE—
EANER , BEBATTIRENNARFEHTE , RABRTBER. BUEERBRRGRSHR
B, FNARD S RIRE &R,

{52 3 hith = AR 55 SR 3K T

FELAT8#% |, ¥ Amazon Kinesis Data Streams FI{ESE4 M. ZRSNNABRFESIERNSZH ,
WHHATHRANER , ARUSFUHENINBERBRIR, EETSBENE S EXEEHHIRE
N, LA LAREN AR FHERFERE LW Amazon EventBridge 1 Amazon Managed Streaming for
Apache Kafka ( Amazon MSK ) & R%

NTEEBFAMHZFFIT , BN Kinesis Data Streams IR E 4344 %] Amazon Simple
Storage Service ( Amazon S3 ) ., WNFHAEZEHTREMWREFLEHEIE , UK [FRo A

Y
I

@ AWS Lambda

Amazon 53

R —

O O
. AWS Lambda Amazon Aurora
Ride events processor
Mobile client Amazon AP| Gateway AWS Lambda Amazon Kinesis
Data Streams
o ° ~ Toexternal
am “ payment gateway
_AWS L_am.bda_
ayme |.,,._H
I'f’ﬁum@%’ﬂ?iﬂ?& .
1. REMITERERBI B FE KR Amazon APl Gateway i S IR HAY
2. REMARS (Ride service Lambda BE¥K ) HBWIFER , BB R , AFE KM E Kinesis Data
Streams,

A D Eh =R RS R KN 27



AWS MM S ZRIHER, BHIREHE

3. ¥F Kinesis Data Streams F B4 HIFEFHEE Amazon S3 # , AT EAFFITHLIER,

4. XLEEHH Ride event processor Lambda B MAE | H 1767 Amazon Aurora Bi3E
FEd , AREBFERMESEFLRE,

5. EEBRMNRESHAWTEH RKEBIAFZAMRBTHAREIE, FREHKE , FF1@ Kinesis Data
Streams KA S —NEHUEHREREE.

6. REZTHKE , REEMHFEET Ride service Lambda BHEF , SIERLNMFER L1 F,

7. REFEETWEN Ride data service REL , ZRF M Aurora BIEEREELR,

AP| Gateway J: A LATE 5 Ride service Lambda REHER T , FEHNREELIEET Kinesis
Data Streams. B2 , EMERSZSZFEXZRETF , TRFENEHNRHJITLHENFE , RETEN
HEABER. HTXNRE , ZE2WEEEFEHREEF Kinesis Data Streams 2 Bi Xt it 17402
# Ride service,
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SERBENE 28


https://aws.amazon.com/blogs/compute/new-for-aws-lambda-sqs-fifo-as-an-event-source/
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MALEBERNAERATUN . NARFEBMMBMTABER , RN RAEE T R/L , EORBX
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Client Amazon API| Gateway AWS Lambda

Ef%

Amazon DynamoDB

(RN

AP RERBRERT MAFEA Lambda ETHER | FHESEMIZERB ( Hla0iAE DynamoDB
MRS ) 27, AR X Z B Bh S e & o i

SR

HEBERNABAH KRR -THA , ERXHNULFEBE, EUATRAEF , ZERecipientR—
MNMIERER  ATRERFZHHREFEESR.

class Recipient:

def init(self, recipient_id:str, email:str, first_name:str, last_name:str, age:int):
self.__recipient_id = recipient_id

self.__email = email

self.__first_name = first_name

self.__last_name = last_name

self.__age = age
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self.__slots = []

@property
def recipient_id(self):
return self._ recipient_id

def are_slots_same_date(self, slot:Slot) -> bool:

for selfslot in self.__slots:

if selfslot.reservation_date == slot.reservation_date:
return True

return False

def is_slot_counts_equal_or_over_two(self) -> bool:

i A% O
ZRecipientInputPortEiEEEFEWEXHZTEHERE.

class RecipientInputPort(IRecipientInputPort):

def init(self, recipient_output_port: IRecipientOutputPort, slot_output_port:
ISlotOutputPort):

self.__recipient_output_port = recipient_output_port

self.__slot_output_port = slot_output_port

def make_reservation(self, recipient_id:str, slot_id:str) -> Status:
status = None

recipient = self.__recipient_output_port.get_recipient_by_id(recipient_id)
slot = self.__slot_output_port.get_slot_by_id(slot_id)

ret = recipient.add_reserve_slot(slot)

if ret == True:

status = Status(200, "The recipient's reservation is added.")
else:

status = Status(200, "The recipient's reservation is NOT added!")
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return status

DynamoDB &Rt 252 5!
ZDDBRecipientAdapterZ LI 7 X DynamoDB &V G A,

class DDBRecipientAdapter(IRecipientAdapter):
def init(self):

ddb = boto3.resource('dynamodb')

self.__table = ddb.Table(table_name)

def load(self, recipient_id:str) -> Recipient:
try:

response = self._ table.get_item(

Key={'pk': pk_prefix + recipient_id})

def save(self, recipient:Recipient) -> bool:
try:

item = {

"pk": pk_prefix + recipient.recipient_id,
"email": recipient.email,

"first_name": recipient.first_name,
"last_name": recipient.last_name,

"age": recipient.age,

"slots": []

}

Lambda Ei#¥tget_recipient_input_port@iZ¥EEfMRecipientInputPortT] . ©EAHH
5% K 32 B 25 S5 451 K 1 i HH i 1 R RY SR,

def get_recipient_input_port():

return RecipientInputPort(
RecipientOutputPort(DDBRecipientAdapter()),
SlotOutputPort(DDBSlotAdapter()))

def lambda_handler(event, context):
body = json.loads(event['body'])

recipient_id = body['recipient_id']
slot_id = body['slot_id']

R RB 34



AWS FEMES TIRITER, REFENE

# get an input port instance
recipient_input_port = get_recipient_input_port()
status = recipient_input_port.make_reservation(recipient_id, slot_id)

return {

"statusCode": status.status_code,
"body": json.dumps({

"message": status.message

1),
}
B T

SR BAERE AR AR B RN FBE, LT REIREME T HEERecipent XA E TR,

def test_add_slot_one(fixture_recipient, fixture_slot):
slot = fixture_slot

target = fixture_recipient
target.add_reserve_slot(slot)

assert slot != None

assert target != None

assert == len(target.slots)

assert slot.slot_id == target.slots[0@].slot_id

assert slot.reservation_date == target.slots[@].reservation_date
assert slot.location == target.slots[@].location

assert False == target.slots[0].is_vacant

def test_add_slot_two(fixture_recipient, fixture_slot, fixture_slot_2):

def test_cannot_append_slot_more_than_two(fixture_recipient, fixture_slot,
fixture_slot_2, fixture_slot_3):

GitHub =&

BxBEEXROREHTESSIN | ESHE GitHub FME , Mk https://github.com/aws-samples/
aws-lambda-domain-model-sample,
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Ticket processor
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Ticket Info
Success
Jrd failure 2nd failure 1st failure
\I{ \I{ l AWS Lambda
Get sentiment

Fail Wait 4.5 sec Wait 3 sec

NS
UTFRBERT EARBERERNZIA,

public async Task DoRetriesWithBackOff()
{

int retries = 0;

bool retry;

do

{
//Sample object for sending parameters
var parameterObj = new InputParameter { SimulateTimeout = "false" };
var content = new StringContent(JsonConvert.SerializeObject(parameterObj),

System.Text.Encoding.UTF8, "application/json");

var waitInMilliseconds = Convert.ToInt32((Math.Pow(2, retries) - 1) * 100);
System.Threading.Thread.Sleep(waitInMilliseconds);
var response = await _client.PostAsync(_baseURL, content);
switch (response.StatusCode)
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{
//Success
case HttpStatusCode.OK:
retry = false;
Console.WriteLine(response.Content.ReadAsStringAsync().Result);
break;
//Throttling, timeouts
case HttpStatusCode.TooManyRequests:
case HttpStatusCode.GatewayTimeout:
retry = true;
break;
//Some other error occured, so stop calling the API
default:
retry = false;
break;

}

retries++;
} while (retry && retries < MAX_RETRIES);

GitHub &R

BRIEEXRAIREPTESI |, FS N GitHubfZ B L T https:/github.com/aws-samples/retry-with-
backoff,
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HEo

- IRBSITHETREEFRSHNER , ARIEEHMEEFREE,
« IRBRFSSITAMES T3, ZEFSUERFARNABFEFERNRFR , HFEUEERERH Payment

processed JHE,

s MRNAREM , TEBRSFHFETIMEES C1, ZEFSURFAHRNRERIEEF TS
BREXM Payment failed JHE.

« BITFM=EESS C2 M C3 LIRS BE — Btk

B, FEHE
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£ A L Shigh =R AR S5 SR 3K

BT LAE R Amazon SRHE T REEN . EventBridge EventBridgefE S M RiEENAREFAL. ©
BYISH4ELSEENESS, SHELREREYN , ANEAERIENSZSNENH (KB ) N
HE. SEHELXHENAN S ESHERMNFTIEMG , FFHREE BRHTLHE,

FLLT R

- WS (TTERS. EFRSMARES ) R Lambda BEEEHE,
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Amazon RDS Amazon DynamoDB Amazon Aurora
Order DB aventory DR Pavment DB
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N A, Vs, n ‘s A, Alr, ‘N AL, AT, A
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I, ’;/ SN Order placed 2L ’;/ s Inventory S ’;/ s Payment
Orders Orders event = N Inventory Inventory updated event ',D\-‘ Payment Payment processed event
event bus rules AWSLambda /! event bus rules AWS Lambda ' ! event bus rules

“{”)’ o
TN

-
-
Inventory reverted event -’D -

Payment failed event

ERNZARF , TITHRA

TRRSHEERANFEMKIEER Orders BHEL,

XL Orders MU ESEHHETEH B EFRS

ERRFSEMREFHFIEHLIED Inventory SHEL,

Inventory MM ESE4H TR H B3 FRES.

NS B RHANEMKIEE Payment BHEL,

Payment MM CE E4HF Payment processed BHEHLIXAMUTES,

HE , HiTELEHIARBN , EventBridge MULBEHIMEMR ST , UIRERBEER , UREHK
B — BT,

7. MBAREM , U Payment MU LB ZEHHBHEFRS. EERSIHITESTIMEESZUIRE
B

8. EFEMER , EEREZ AN Inventory reverted B4 XEE Inventory EHE4%. IWEHH
Inventory MNLE, BEMITERS , ZRFETIMEESSMIBRIT £,

S
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- EAEBEENER

Saga mHEER
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Saga mHHENEA T RIMERR (RHFETE ) REBEFESIMRSHNIHAESPHBRETEL, &
DHAESH , INESEFSERAZABASTRS. SRSHRBEFERETENHREFE TN , BE4P
XERIEF# B BE - BRI REE.

Al

EFR-NURIRSNINTRNENTHER , ERELZL2HITAESR , ELATHITEASE , M
MERBEFERFE RS, REBERERFE. 2. BENFAML (ACID ) EXTESHEM. X
RBIEERM ACID S5 U4 HE — .

NTHPESH BN RRBEECRARMEIRR (2PC ) Fik. XEBEEFNER M EIMNE,

- ERENE  WASERERESNSSHE (S5% ) REELARSES  BELAERES.
- ERZME  PANRLERSEFRAFS. NRSSHTRABEEEN KRR , UFSFHRE
%o

f£i8f&database-per-service RITEXN I HRREF , FHNBREXTR—HERE, XRENSINES
DETFAENBEES , HESEENEHETUMARUTARBBEEEPANBRREIATERE, X
ERT , — RS RIMEMA saga FHER,

&
FEUTHER TR saga fwEEE :

- BHRABEREE S BBERNS HRES FREBBETRMERN — B,

- BIEFEMIRE 2PC RiBH ACID B5 , RLENARF DR AXI 2PC B —MERMES,
« 8 NoSQL BiRE , X EMBETRME ACID 5, ABEERNESFREFRS MK,
R AN EE S

- RN MEESHNEREMNARFRBHERYE | NIHRLEFTH,
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- BEM :Saga 5L FEZEEREN  UEEEABRNGHEIEHNESENMHERNATEE
T,

- ELRE : Saga ROEZRE. ESHHTRFETESSHBIERIB. BWWEREHERGER
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o A : THNMRIEIFAN A EILRMEBRER , UEERTNEFIBRIHEE, Hsagas 55
WHEENSBAREBEREN , XI—RESREE,

« HERAIRR : 3 saga /L NSBRAMAT |, *ME MBS TR I8 HNEE 40 N7 A R AV ZEIR , FEIXFPEIR
T, EBGEEL AR,

c BOMME  FHETEYUEANESHE , AN ECHABRNES, EREERT , ATXAERA , Bik
saga fREER,
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Create Order T —

Update

inventory 1

Make payment  [€-eememeeemees

Compensate |, . .. .

inventory A

Compensate 'k_c_:‘!,fl

S L T

(c2)

=

UESHAESNIEEEF , LA LUER AWS Step Functions R3EI saga %mk.

£/ AWS AR5 KK HE
TR R REM Step Functions H AR HE TERIEREI saga wBEER .

Invoke Event notification
Amazon AP| Gateway AWS Lambda AWS Step Functions

LHEFEA AP, 828 A Lambda BEIEL , H7E Lambda RERH TR, ZEEE3N T Step
Functions T#EfiTE , UITHRLEBESHAES. MRAFEMLE , WEFER Lambda BRI E#
M API Gateway /83 Step Functions T/E#RIE,

BT 55
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AWS MM S ZRIHER, BHIREHE
£/ Step Functions AILAE 5 S FERIE |, X2 saga mPEERWEHEFTE B M. Step Functions &
EHNEREEY , IESM NI EREREXEN SN TAXFLEPRFEIE , MRPNAERFEZ 2
TENIBEPORENER, XEPTRANBRESASRAESTHNARE TERENS TR,

Saga Step Functions T/ TE

Step Functions RASH AT BN EX LR EE T RENEFIRER, Step Functions THEREZER
AATTR, EEEFNETRAENENRSUTERES , HAESHBHUER —SLE, Step
Functions TEREBALERFTEXRNAES., NRITERBRITEEMER , MEHEIELETIMEY
S, UBRSEF BUETEMY,

TEERT Step Functions THEREBHEZTHLZ R, Place Order. Update Inventory # Make
Payment SBRIERTHIhZiK, TiTH, EHEFHLENSRK , RAEBEE Success RBRES A
Fo

Revert Payment, Revert Inventory # Remove Order Lambda BT R TEREFHEM
SREAVE , EELEZTHIMENES ., WRIEREE Update Inventory SEREAM , 4wk
TELE[AMABRE Fail MRAZ 8T Revert Inventory #l Remove Order £, XLLikMzE
ESHEABBETELGILEF. FEREINHRBKFE  FITERE,
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AWS FSEHES

Lambda: Invoke
' & Flace Order J
Choice state
s order placed T

yi
§ Status == *ORDER_PLACED ~.
?// = ““a_\_\“
S Status == “ERROR"
Lambda: Invoke
Update Inventory \
: \
) Choice state o \
/' Is inventory updated BT = |
S Status = “INVENT DR' _UPDATEL" I
Lambda: Invoke \\
Lambda: Invoke 0 Revert Payment II
/_’) Make Payment — | I
s.statun == “ERROR’ — i |
: / |
? / Lambda: Invoke I|
Revert Inventory [
I

Choice state ______./’/
Is payment success
] Lambda Invoke /
Remove Order

/
S Status == “PAYMENT_COMPLETED"

r
I
L 4
Fail state
® Transaction rollback

Transaction success

[ @ Success state J
____________ . N

KE3 =Bl

T RHIMBE R T m{aEA Step Functions Bl saga fwELE, EEEFEZTENNRE , BSHELLRH
E’\JGItHubT?ﬁ%‘JfFo

EEFEN

var successState = new Succeed(this, "SuccessState");

var failState = new Fail(this, "Fail");
"Place Order", new LambdaInvokeProps

var placeOrderTask = new Lambdalnvoke(this,

{
LambdaFunction = placeOrderLambda,

Comment = "Place Order",
RetryOnServiceExceptions = false,
PayloadResponseOnly = true
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var updateInventoryTask = new LambdaInvoke(this,"Update Inventory", new

LambdaInvokeProps
{
LambdaFunction = updateInventorylLambda,
Comment = "Update inventory",
RetryOnServiceExceptions = false,
PayloadResponseOnly = true
1);

var makePaymentTask = new LambdaInvoke(this,'Make Payment", new LambdaInvokeProps

LambdaFunction = makePaymentLambda,
Comment = "Make Payment",
RetryOnServiceExceptions = false,
PayloadResponseOnly = true

1);

var removeOrderTask = new LambdaInvoke(this, "Remove Order", new LambdaInvokeProps

LambdaFunction = removeOrderLambda,
Comment = "Remove Order",
RetryOnServiceExceptions = false,
PayloadResponseOnly = true

}) .Next(failState);

var revertInventoryTask = new LambdaInvoke(this, "Revert Inventory", new

LambdaInvokeProps
{
LambdaFunction = revertInventorylLambda,
Comment = "Revert inventory",
RetryOnServiceExceptions = false,
PayloadResponseOnly = true
}) .Next(removeOrderTask);

var revertPaymentTask = new LambdaInvoke(this, "Revert
{
LambdaFunction = revertPaymentLambda,
Comment = "Revert Payment",
RetryOnServiceExceptions = false,
PayloadResponseOnly = true
}) .Next(revertInventoryTask);

Payment", new LambdaInvokeProps

var waitState = new Wait(this, "Wait state", new WaitProps
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{

Time = WaitTime.Duration(Duration.Seconds(30))
}) .Next(revertInventoryTask);

Step function FARSHLE L

var stepDefinition = placeOrderTask
.Next(new Choice(this, "Is order placed")
.When(Condition.StringEquals("$.Status", "ORDER_PLACED"),
updateInventoryTask
.Next(new Choice(this, "Is inventory updated")
.When(Condition.StringEquals("$.Status",
"INVENTORY_UPDATED"),
makePaymentTask.Next(new Choice(this, "Is payment
success")
.When(Condition.StringEquals("$.Status",
"PAYMENT_COMPLETED"), successState)
.When(Condition.StringEquals("$.Status", "ERROR"),
revertPaymentTask)))
.When(Condition.StringEquals("$.Status", "ERROR"),
waitState)))
.When(Condition.StringEquals("$.Status", "ERROR"), failState));

var stateMachine = new StateMachine(this, "DistributedTransactionOrchestrator", new
StateMachineProps {
StateMachineName = "DistributedTransactionOrchestrator",
StateMachineType = StateMachineType.STANDARD,
Role = iamStepFunctionRole,
TracingEnabled = true,
Definition = stepDefinition

1)

GitHub 12

BXRERXRAIEEN TR |, S0 GitHub 24 E , Wik} https:/github.com/aws-samples/
saga-orchestration-netcore-blog.

SEFENE
- £ Saga RIHEXMBERS BH HRXM AR
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THREEN
EE

scatter-gather EX 2 — M EERAERN , e REOSMRGEAT HBBELCHEEXWER , HEAB AR
SENAFEMNNIENREE —FERE, XMEXNEETFEAHTL., BILBIERNLGERDE
B. FARLSHEINSH-REEAREE  EERANS ERERTEEPEEIIANEERS ,
TR ERBEHEERS.

.
ENARFAES | — M TERERKNE T ERINFLRHERTUFS N S H TLROER, &

EALEE AP AR B SAMABREREERUREEN, YEFERBSIRENHAN , 28R
SEXEEFA, Scatter-Gather LEER |, UHBEHMEHASENRER N BERERFEMWL,

BERBN , 7B-REEXBEFH NN REAK

« DHBRLGEBERBEEHFEATRESSMMEA. EUBER , NSARFFERIBBIMES , H
PEE1T , THRSFEE AL

- ERENER  NARFABERHANEE  FFelmERAEKE —NEN, WETHRERA
B, TR EMNRERNENEN , B SUERRERM#TH —SAE,

B
EATHR FEAS R RERS .

« BURLCENBEERBZM API IBEE , SOIBABNEA, ZEFRETERENEEEEN
— NERRONEBME, flW, TITREATNESMNMAEAREER , EREGR B 2 MBS EREFEN
]

« BIRE-NMERBRRELSMEATETERZ. Sl , BRI UERKEXATEREFEFLR
&, UREFmIVERER.

« BRXP-NIREATRNRS , ESESMAEAZB D EERRKAARFE. WR -
AKRMHEABRIE , B AR EER,

« ERWSRSNMBERNERE RN , BFEMCEE. STURERS BEIMEXKBERE , WESS
ZR , AERENEAE—1T2HENER.
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« BIEFERI—F map-reduce 42 | HPHFEFERBEHI SN RFELBRRIFITD HHMEH XER
o 45 R AT IRIE A S LA R ETE R IR R

- BEEEREVEFEFEAREEIFARTESIXRZEASEEARE. REFEIEAEN D H
FHBEREIRER , RAERENEHEENE R,

FENEEEI

- BE  XIMEXKBT SN HFTIENERE | R SAEREBLERE. N7 RBERG ASENE
NRENFNE | B KEITR, 6 MBERN F R,

- HET RRS  EELETREHMEN , AXNMETHEELEN, 8MNERMEBENFERET
AEIEINEER | HXIHATICM AL = £ AE R,

- WRNEEFRS : N TFERETREZELEZALEFRERGEANRE  BINRENEESZIIRIEE
Wk 25 By ey 7 B ] 9 R #1

« WHMWAL : HERDHBSMAAR , RERAFATRSEN, EXERRLT , XAMENEFE
RATE, SEAUEARENRE REMRSFHAEE.

- BIE-3M  ZLESMRGEANSER , KAFAERBIRR DS NP RERER |, DBRKLRT
BEERER—H,

3K e

SEES

2 HBEER R RBHBTERD RATLRERWAA. EORME , WEXTUEAFHRNS)
FURHEAK IR R -

- BoRSH NABRFAE-IMEANRAHASIR  KTHARXERGATEREER, BRETIUR
SEEMBHENTERRE WA UREY BUS BELAERBMNEMNRRE, MREMLET QERZH
PUME REER |, 4R HIBR A LU B EH D ES S — M <o

- HRISE NRABRFEARS- THEXERNBHKRAAT BER. EXFERT , WA
BT P S IR HIT .

Bt To s

¥ scatter by B R EF , BEBFBFEANBERIDAMINES , AFCNoESTHERE
(DEHER ) . BN EIE (2, B8N Lambda B ) M FTHHTUHE , HERTD WAL,
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LR HFATRESE , RN EELAREES (KENME ) . RE[EHAB2 MM HFHRALLERR
B4AEFim,. FEWET I IERE

Scatter

Process sales data

A 4

A 4

Scatter 1 Gather
8 —> Data file processor Procesg;\::rketmg > Aggregator

Cl|ent

Scatter . Process customer
data

N

EHR (BEXFLESR ) ARMRARARA  ANEZRANMERITRK. TALFENSHES
NP ERNELENEN, KIEFRE  REFLFHEKREENRRNMBAL, 7 KIEM | AJH
BIMIRSESN P —RBE , UXANHTEH, REFENER , FENEER—FBEEE |, H
it — B AR ESNHE, BN RZM, ERREAURLREHR , MA2EAEM
HREB||S

*Eﬁ:'/\ﬁ

MRZFHBFTANERGEARBEARRBBEN , WAAFERARERS BN A E. EAZEF , WEA
THEED , BHEFEREMEZET, WHEANLEREMEENAY], BTFRESISZTAERGA
HAEKELREEARES (S ERARER ) RREWNHSERERNENISER, REBFEH
ME—/Y ID RIRBI—AER,

Bl ETERS | BASESECEATIMEL AN ESIRMETAIT RS . ZNEAFAFERNER
MZE AT ECHWMELARARESENEREANRIE | HFEXTENE RERRS., MBEFITRESH=
MERWIRSARK : B I, PEMIIAMSEREMELT VE{Lf#ﬂﬁ’“’\T?%?E%ﬂ}ﬂAYEMf#
B9 API 3% SR IR BRI B o
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.| Search for non-stop

flights
Request
s —q:» Flight booking |:I Scatter .| Search for flights
: —_— > ;
-— service przozocy with stops
f o Topic
Client Unique ID P
.| Search for partner
- airlines
v
Partner airline
API
Database
Um'qrue 1D Gather
> Aggregator - bl | |<] <
I Response queue

Response

1. BT BRSS (12%I38 ) HERZAENEFENAA , RARLEFRAFERBIZEE.
IR E AR —8 1D KIRFBAHE R,

EPumS R 6 BME— ID RIALEREHR.

BRI BN AT B RMBS 2 WEIFR.

AR S AR E R H R E R R SFAFHIFE L W] A R = 20 0E R RA B

REGEEFHEERNBEFEPNAERAES , BlE— ID XMMEH#TIE , QIBENGE -0 ,
REFHERIEE T i,

2

EAKM AN AWS RS
BT

LTS | 1BiHI38 R — MNEIESHALERS (Amazon ECS) , BHE AN EREIER 2 N 24 M T
O E 2 F RS (Amazon S3) FE i H B3 TIEMRTE. AWS Step Functions iZ TER T 8B IEH
B HITXMHLE, ParallelRAEFMETSIREINEGR, AWS Lambda RBAREHEHFHR
fZ[E Amazon S3,
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Request % [g

Application Load Amazon ECS
Balancer data file processor

Amazon 53
Upload data file

THEWATHBParallelIRASH Step Functions THERRE,

Response
> —

AWS Step Functions

W

ERASKIMAER AWS RS
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0

Y
Lambda: Invoke
Process sales data ,{}

B = B

|

Y

P

F\

B HEED

Start

h J
Lambda: Invaoke
Download data

Parallel state

Parallel
- L -

Y
Lambda: Invoke
Process marketing data

Y

Y

Lambda: Invake

Aggregate data

L J
Pass state
Pass

End

_

Y
Lambda: Invoke
Process customer data

Y

TERERTRERAZEDBE AWS 28, root 2 HI28M BETRIT IR SS5-F(Hin HE1E R85 R 2 B2 =Nk
%, BELD#E2EARS (Amazon SNS) Simple Notification Service 32 7 X f-iTHRE , X2
—ATEENIEEESRS. Amazon SNS XEFIENMBESNARFZENEEREAFWEE
BE. BALUFRAE AN BIRS 2B ET D% Elastic Kubernetes Service (Amazon EKS) 5L & i#h3#
MRS (Amazon ECS) £ |, UXMEFNEEN T B, ¥ ITERBRSHERETDAE i,
T A L EE BB RIERS ( H120 Amazon ECS AWS Lambda % Amazon EKS ) #1351,

ERASKIMAER AWS RS
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Amazon ECS

Amazon ECS cluster

1
1
— g |
\ 1
' orectn !
| ghts. 1
1 service Containers 1
1
o -
1 ||= 1

+ | S

e Eﬁ o e T B m m m

1
: Flights with stops Containers 1
Client Amazon API AWS Lambda Amazon SNS 1 search service 1
Gateway F R T !
! Amazon ECS cluster .
+ 1
1
1
1
1

Unigue ID : . - - -
: pa"”férﬂlggt AP Containers
|
Query results . V
AWS Lambda Amazon Aurora @

Partner airline API

Gather

FEY
&

AWS Lambda Amazon SQS
Agaregation service

FABEFIT RS (125128 ) MEBRFHENEFENAA  RAELEBERFFHKMBE SNS =&,
R4 25 M — ID %4 B Amazon Aurora 3B LR B E R,

BEFmESR 6 WK — ID KIXAE K.

EITHAMIT TBNTIT # RZHMRSZ 2 WEE R,

£ 0 3 i7h 2] 2. BA B BR 5 (Amazon SQS) Simple Queue Service A , RSB ERHFAEERE
HE A A IREE MBI, REFEEMEMASE R FHEFREERNBIEE S,

6. ¥ITHERIRS LM — ID XIMMHTHA , QIBENE—EN , AEFEREEEF K.

o K~ 0N -

MEEE SRR IMNEZE A TSR |, MAILURMITHE SNS =B &2 SQS BAFIH MRS
EMSZ , PHREBRNEIHRAREEB ST B RN AT, BOEREALRLERSBE,
GitHub 12 E

BXRUEERXNROIELHTESI |, ESH GitHub F4EE , Mk https://github.com/aws-samples/
asynchronous-messaging-workshop /tree/master/code/lab -3,
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Strangler B %

B

Strangler fig BB FE S £ 8 ARFTBIMBSRN | NTREHR IR AL S .
.
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fYo

HSRENRAEFIBIMRSRYE , TCREFD NRPNEAN, XEAHFTLIMMNY R, AT
MM, A BHEENEAREE. SSSBERNELMEE , BEAZXERBILE , ATREN XML
. EENHEMTER) , ENEAHRLBBEN , AR E,

BEEERENRDREZEATLERNUBRSNARFR -TRENES , R - MRAHXK. KiF
HERER  DEENMREFIBREAEH , XSHREEXRN LS, EEMNAEFNER , R
TR E R , EERTAREN.

RXNRBHN—F 22 FERD T &5 A strangler fig 3, XFER S RE T ZE L IREINAE
HESRIEREUEFNARFREBHERS . BASHTRNINEEEHHEMRSFIER , NARFAF
AZESERAHEIRNINEE. HFMENESBBEFRERN , IR ERAERNARR.
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G, BR , WREEAEAR N S S SR SRS,

- NAEHRMN REEARENIRXLERREATZH, NTELEMNEXMRENNENRAERF ,
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DTRBABEENSESHPHHREESN Flight X4 Flight SHREEEZSENERF.

@PostMapping("/flights")

@Transactional

public Flight createFlight(@Valid @RequestBody Flight flight) {
Flight savedFlight = flightRepository.save(flight);
JsonNode flightPayload = objectMapper.convertValue(flight, JsonNode.class);
FlightOutbox outboxEvent = new FlightOutbox(flight.getId().toString(),

FlightOutbox.EventType.FLIGHT_BOOKED,
flightPayload);

outboxRepository.save(outboxEvent);
return savedFlight;

S—URFARERARRAERERPREENEH , FHKEE Amazon SQS , IR Amazon SQS &
hiE R , MPSEMREFRIBR, 3#1EEEAE application.properties X#HHEE,
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@Scheduled(fixedDelayString = "${sqs.polling_ms}")
public void forwardEventsToSQS() {
List<FlightOutbox> entities =
outboxRepository.findAl1ByOrderByIdAsc(Pageable.ofSize(batchSize)).tolList();
if (lentities.isEmpty()) {
GetQueueUrlRequest getQueueRequest = GetQueueUrlRequest.builder()
.queueName(sqsQueueName)
.build();
String queueUrl = this.sgsClient.getQueueUrl(getQueueRequest).queuelrl();
List<SendMessageBatchRequestEntry> messageEntries = new ArraylList<>();
entities.forEach(entity ->
messageEntries.add(SendMessageBatchRequestEntry.builder()
.id(entity.getId().toString())
.messageGroupId(entity.getAggregateId())
.messageDeduplicationId(entity.getId().toString())
.messageBody(entity.getPayload().toString())
.build())
);
SendMessageBatchRequest sendMessageBatchRequest =
SendMessageBatchRequest.builder()
.queueUrl(queuelrl)
.entries(messageEntries)
.build();
sqsClient.sendMessageBatch(sendMessageBatchRequest);
outboxRepository.deleteAllInBatch(entities);

£ AZEHIERHIR (CDC)

AT RN ROIMCIBRETR T 2R DynamoDB I & EH#EHIR (CDC) ThEeRKMRZ R4 FEEN,
EERTENNRD , B RAIMNGitHubfF# .

AR AWS Cloud Development Kit (AWS CDK) {X#3 EX |2 DynamoDB “¥{T3&fl Amazon Kinesis #{
R cdcStream (), P/ ITREE N FHMABEEHMREEZR.

Const cdcStream = new kinesis.Stream(this, 'flightsCDCStream', {
streamName: 'flightsCDCStream'

1)

const flightTable = new dynamodb.Table(this, 'flight', {
tableName: 'flight',
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kinesisStream: cdcStream,
partitionKey: {
name: 'id',
type: dynamodb.AttributeType.STRING,

1)

LTREBFEBMBEEE LT —/ spring cloud stream B# , ZBEEIE Kinesis 7 P IREVE 7 H X &
EHHE KT SQS BAFIH 1TH — S A,

applications.properties
spring.cloud.stream.bindings.sendToSQS-in-0.destination=${kinesisstreamname}
spring.cloud.stream.bindings.sendToSQS-in-0.content-type=application/ddb

QueueService.java

@Bean

public Consumer<Flight> sendToSQS() {
return this::forwardEventsToSQS;

public void forwardEventsToSQS(Flight flight) {
GetQueueUrlRequest getQueueRequest = GetQueueUrlRequest.builder()
.queueName(sqsQueueName)

.build();
String queueUrl = this.sqsClient.getQueueUrl(getQueueRequest).queuelrl();
try {
SendMessageRequest send_msg_request = SendMessageRequest.builder()
.queueUrl(queuelrl)

.messageBody(objectMapper.writeValueAsString(flight))
.messageGroupId("1")
.messageDeduplicationId(flight.getId().toString())
.build();
sqsClient.sendMessage(send_msg_request);
} catch (IOException | AmazonServiceException e) {
logger.error("Error sending message to SQS", e);
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