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AR, ETHRENEEHMESKOFEE , I LFERERATERNERRR  EXTRER,
ENUEXAZEABENREAZERRRE  CEWUUBLHREELTEE  tMEEERARNE
k.

.

EBEEFNE , SRSAEAEABEENREN  TIRBRENEEEEESTRE/RMEE,
EFTERBRAPHNIIGERFUELHERRER , WERHERENRE K MATELEBERRKE. ACL
BXAFERER T E B AR 508 A B IR A R BB HOE A 1 5 A RS .

1B A
=B TR T
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- IEE : MAERE—EEOEREE —EED , KNETES S DR, RRLES ACL BEEE
EREZH , AEHEERUBBNERER T ESL NHREERE,

- WEAE  ERBTRRIAGENNELNEARRS | ACL THEAAEE , L THEHRE
M, MREERSHEEREE  SEREE ACL MUIERRE.
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MRBYERBLRAEETUMBENERERYE  AITELERYERY  YHESARARENET
BERAE, EneENERRARMNERTE. BEREZXREERIHEREARFNEANRNE

Ko

BT  BRECEECAEREEGTBENFERAERE 2B A ACL, ACL AIEA
ERETSTUERERFTNENAER, ACL A ERERARES ABEEEER (F)
I , UserServiceFacade® &#UserServiceAdapter) Wi EREBEMN RS . RIEKBSLEEFR

EHREREBEEMRBREBCRBERER.
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aws

ASPNET monolith

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

UserInMonclith.cs UserServiceACL.cs

Amazon APl Gateway AWS Lambda

user microservice

S — 5 l

Amazon DynamoDB
User database

FREMREERBEL ASPNET ZBEXEARN , B AAWS LambdaAWS EHITheEE, ¥
Lambda B BRI PP AL €818 A R B AP {88, ACL SPEBEZEH , IEEFERWLLEEFER
EWRENEE.

fiBProgram. csPPIUE A &R (UserInMonolith.cs ) TE BRI , UMK B E

ACL (UserServiceACL.cs). ACL B FIlEZEAMNEENNE , WiFEIB API 18 i B FF I AR
7. MIE ( Program.cs) THEEAEREM ACL FEEWEFZEMNRKA, ARAFWUERMNEREN
BEE K FIAEBERERD |, WREERERE,

LRI EFR

TEHHNREBSBRERTHREBRENERMERUserServiceACL.cs, WRFERE , REBFERAER
HEMW ACL, ACL ERENHEBRAFESHBERKENATE., FURE , AREASEEER G
&,

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);

}

AR 6


https://aws.amazon.com/lambda/
https://aws.amazon.com/api-gateway/

AWS REHESE EmRAHER, RBANEE

}

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.AddresslLinel + ", " +
userDetails.AddresslLine2;

userMicroserviceModel.City = userDetails.City;

userMicroserviceModel.State = userDetails.State;

userMicroserviceModel.Country = userDetails.Country;

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

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

}

else

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

}

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

AR 7
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var content = new StringContent(payload, Encoding.UTF8, "application/json");

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

GitHubf#Z &=

MEERNEGFIRBNZEEE | FBF2BAGItHUbRFENM R https://github.com/aws-samples/anti-
corruption-layer-pattern,

MHERA
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EAFHEBAREIE HTTP APl ARE L HEEE=BEXEL % :

FE Description £ 451
ITHEERE HEEREAFAEEER, billing.api.exampl
e.com
B H BB ERELFAEZ, api.example.com/bi
1lling
ZIRAERH BEERELARA HTTP & x-example-action:
¥, something

LERBR T E=ERR AN ARERARGREESY , UEBEREBES EZHESENFRNER
fah.

ETHABRERN

BBEHEBRAR —EZBAFE AP R A SRR REEE AP RIS ; B

I, service-a.api.example.com = service-a.example.com.
— % £ I = 45

ERAETHEBETEHATBRDREATNEEZE  RARBERcBTEAEARNE, BREEEER
DNS BB B £ EF R BRBBEENTERR,

FHEHERE 9
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1
1
1
1
1
1
1
1
1
1
1
1
1
1
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

De

FHELEBRHRENALSEZBTEREN HTTP API SBE A%, B LEREM/E8 AWS RigE
MIBEI A ERNEE — BAILUER Amazon APl Gateway AWS AppSync, FEFTE & H P AT
Amazon Elastic Compute Cloud (Amazon EC2) S{EMEfth HTTP B RIEE L £,

EXAULUAEAFEHEBEARTEEEECHN FRE. CETUERRESH, BENBRABFE AWS
[EiF SRARAHIERE ; B0 , region.service-a.api.example.com8dev.region.service-
a.api.example.com,

ELERAIHEBRAN , SNHEELARETANEIHERE , TRELLRNEE API ETE
B, BuLUEBRMEFin SDK RiE@IILEE, T8 , £RAFR SDK SEEHES BBkE. Hlu, i
MYAEAXERDERN , ZEBHES , AR , BEHZEBEREREE , VEFSIEHRBEE L.

ERAEREBIRAE  CEFTEESRXELFN RBFEM FAEIEE,

REEAEN

IR R AR SENAE AP 2HEEAER ERA B T RS, WEMFBR URI BEERE ; 5

i, api.example.com/service-a =% api.example.com/service-b,
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ARZEEBFRBEESLZRRAMMEE—EHENES  BRABRERE—ME URL, flumnE
HTTP APl EEi#Y api.example.com, API X4 BEERZER K RATCEESKEAEPE—E ,
MARSBERBEHA ORI PDF,

B, RE, BREAMEE CHEERANBEEERERF  UBRARRERRTSPEARE RS

FELEAWS , BZEAFRTULAH API X EREHE ERNEREE. ATEEENB=EESZE  HTTP &
¥R EE, API Gateway 1 Amazon CloudFront, #— AP| RIS BB EETIEER AWSHIITHY
TR, ELREATUAEEM AT EIERMERITAEN , RECMR HTTP HE.

HTTP Bk B EER
AT LAE R HTTP fRBRES (B0 NGINX) RE M B RERKAHERE. 7 Kubernetes £ , B A AE Y

BEAR AR IR IR 1R, (AIEEAEE Kubernetes A ; 5520 Kubernetes XY ABBE Z &
Ao )

NGINX B TSR RE S B RE#b A& api.example.com/my-service/ B9 HTTP EREER| my -
service.internal.api.example.com,

server {
listen 80;

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

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

}

THERRAT HTTP BFERERERERX G E,

—REARA w
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Service A Service B Service C

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

HREETERHMEERRBEEBROEARS  EEAEATREEA , £ T API AJ UK
BB,

BERFREEEMREMTER S FERAR/MBNSERBRMATERE, MAHMERE , R
MAESRREET AP EAR , B AFTEERAITIEE |, FIANERRFISHAE Token,

HTTP R R EAREBERX A EZNRRENREVNEXRBAAEENSE , & APl fi—RE—#1F , £

HETM AP HEBEZEFEERSRE BN, EEFEZETELNBREEKTBNEESCH AP, X fE
HEREERRERK. AWS LENEANBRNZEERE AWS WAF , SITIAWS X-Raysh.

R 26
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EEFEE—ERARAE, REIFEENERT , CEREFFIRNEM - LT EERE. 8
RKBERT , EHEEFREIUE (BRU 100K EXEZRES).

API Gateway

Amazon AP| Gateway R¥ (REST APl #1 HTTP API) TJ LUEIBRE LA HTTP BRI B
BASZERBEBERE. £ HTTP Proxy BEX T API MEARMH—EEHENTZE , K552
RIS TEDTERE F4#81 api.example.com HEAE T , REKERREZEMRRLE ; 6

W, billing.internal.api.example.com.

BT FEEBHE BRI AP| BEFBERBTNEEREREEAEN. FRAREEAF
TERE , i /billing/* BERBEHFEIRERKE. MRITIHERIZ O AP MEFHESERE , &
BATATE APl EBEEANEY , RASKTLESR API BERERHR API FE,

‘ Amazon AP| Gateway ‘
% />

1]

/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

ARTEFEERNIERE (FINEEEREM) , REST APl 8 2F Apache Velocity EIAFES
(VTL) , BMEEUERFEE, REST API AT SR EMIFR | 6l

« {#H AWS Identity and Access Management ( IAM ) , Amazon Cognito RIS A B3 ERE N/
ZAWS Lambda

API Gateway 13
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AWS 3| BB ER . EMARE
« AWS X-Ray AARIEH#t

- BEHES AWS WAF

« EREERF

s BHBEDHEITRBRNAE Token (/B2 E API Gateway X BIFE R API 585K LLEUS E 4 1Y
A E)

782
EEXRWERT , RAEBrEREMS UeE2ERE,
CloudFront

BRI LAE A Amazon CloudFront R B RESRIFIZ E T sE B R4 B BURIR (ARHE) EHFHR, B
ERALLThEE , BRE—THEBRBHZSMERE , Sl api.example. como.

— R AE I SR 451

R EBEIURENBEAFHRR Lambda @Edge BB+ , A EXESE T HFTNIRBAEE , S0 A/B
AR, HRERE, DERFEENBEEREA. ESETIBERPETRHA,

AWS Cloud

3 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

api.example.com

€ b d W
Service A Service B Service C
service-a.internal.api.example.com service-b.internal.api.example.com service-c.internal.api.example.com
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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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MREFZRIAPI EE , W ZREE-—RHBAR—BRBESHE S E. ERM— API EEWE
BEAREN T E.

AL |, 3Z CloudFront X EHMAIERIMNE |, LAKRE AWS WAF EZGERBHIFIEA ACL BE,
TR B,

WHZERZZE 250 ALK —NEBERSS (k). SRAZEHEMS , WREHIEEH , BRESE
RIGESHIE I |, ATEESEHKE API BARE,

¥ # Lambda @Edge MBI BRI EEL 7 EMNEE, CloudFront RZEFE 30 T EFRHETEXEMER
ERNERERE, ERAGHLE-SEH , BEEIEMZEK.

HTTP EEKhER

EEA A A EAEBE HTTP B RFIEE HTTP EEREESERE RN ERRSE. Fln , EEEHR
x-service-a-action: get-thing BEZB#&EM Service A R get thing. FERWERMARE
E RAcRUTERECERAFEANEERNIES,

BRTBEMEGER HTTP B A2 |, BEALUEERERAEHOME  BAEER, AB RIE
FEUFR, BRL SRS EAREBEEAMKRAL EEP 2 —REMBAHN AP

HTTP REHANEBEEEMRE A —EREKRAE  ZESRMAI ERIRBYEEDE , T
SIB KRR, WHEERAUREMARBERAR—LRE , URRAER  SIMRAEERE,
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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

B

HESFRAFERINELN  MATUEREH L, A EERERE , YAXEAEEN AN , LER
FREFERBHEPESNEERE.

R Bh

BIEEWMIEALE K, HTTP EERHERREYAFmEET22HE , MATURERF]
HTTP 28, KIEMRR. ARX B (CON) MERMFEEFTLURFITEER D, EATAKEER
=, BREEEMAVZIEMN Cookie ME , EFAEEKEE,
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KB 2R R 3\

=r
=

B B BR AR T T SARS L PP AU B AR IS E PP AU SE BT E U E R RS A M ERY 5 — @RS (RWFLE )
I, %R 0E AR RRIER R & IR R BIRER T,

B

EZEMBRBEARERREERRE , — S ERBITRBLIEANLASLEE, ERMNEARENE
RAMERBE , —EMREFEHTREESERAEARR. HERBEEBEREFFULETES , BEER
RRREE A TR MR  EMERKR. (TRMERTUEBBEATERAEANEHAREE, )
KEESHTHE , BRSAMARB TRESEREH SRR E.

BR , BREEBRT , RRURFEERNIEE T RAR — Flin , ERFUREEMIENEFTAE
BRER, AEREBAT , WRFUBRKERAT I K ELEXRTREEZMBFANENEITERE
HFE. Wi RZEEREEREAES K CEEEAESSER Y RERRERHARENNMEE
&Ko

B ARHERE ENRBEMNSHRE, BRE (FF 2018). LERFHEX T EFIUERBER L
A S E SRS K A RIS PO . & IR AT LA R AR I 0L IR AR B B 0GB T

BB THEIARGEREKNF—K  EERPEFEEERSADTEHER. EREEREHE
HBE  ERHEERORD. BEM , BERSRWA R FLE MU EREE , MRKFUER
A, RIEBE,

DA ENTERR —EHREEESTNEMAL Sun HAREHNES. AR  HonXEBAE
FHFNEFERRSMUERNMBR. @ERIEE, FRFTEENARRS , FEREBEAERXUR
DIEREREEANER,

EHEETENE , BAEXTREERPHSEOE  YIHEEARRAERNER, BLERARTHKE
AfER L RREREAERER, NREAAEEBEMAPINFIUERERITRERE , RAEHS
K BRI TsE e 8 XA KA.

1B A
TSR T A A

- FPILERBERITRE TR K MBI L,
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https://en.wikipedia.org/wiki/Fallacies_of_distributed_computing

AWS 23] BRI, BRAEE
- WFUNEREMEENSIEERRE (Fl0 , EREERREERIER) SRS RERE,
- FUERBETELSFY , BRFUERBTIARNRRESLEE.

BEMZE

- BEREEANEE  BTHLEERXBER , BMAEBEEMREEBBRESN 5 REERIKSIY
. API

o WM ENERHE  EMTUERMAERENRERRER , P TLUSERREERN
5. CLOSEDIE REK S EAXMNEM , MRENINEFEEIZE (RTO) FEEE , BITUER,

« ZETHETWY  IMBRHEECRAEBEHFUNBERE TALZE  ERRSHBDNKER.
HZ AT PR LRE R | E—EXBNTUSERIMREE. CHERERREERRA
TEEKIEBBRRERE,

- BEFBRBAER  RRNEEEREHRANEMERNEN. ETNEBRENRABERTNIH
B B E 2R 5E Ao
o ATERIME - FERENMERRERCER | LA B K BE 25 B R AT K By AL

1

BikRE
EToIEHIF , RESRTERY , RHTUEZIHES.

)

il

MRREHE | FTERBESEBER [ EWIUREENRRE , MW TEARR.

; ; i | | | > Circuit breaker ) 3('; i I | |
< \ CLOSED
MRLZAREWES , BTEE ST 07 LUK R 2488 A 36 BR R P

| >| Circuit breaker ) >
x{_._._L CLOSED J X € - —. . —

MRRFFEBEENRE  IRAEXSHMRER. ESRARME , BSR4 T S8 W e B BT
B, EBFTERBHMBARBRER , SRR KK,

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

o

Bt EHEREFTHIRREHN W Z BRI,
m > Circuit breaker J‘ T RETFEY - -
) G —_ —L HALF-OPEN ) — _i -

EW UMY RIS | EREASRARA , I BT A E — SR I ER & R B B RRAR TS .

N f -
> Circuit breaker  ["—'—"=—'—" iy
< HALF-OPEN P
-~ % -
Circuit breaker with working payment service

fEH AWS RIEE i

3451 7 R 5 B F P RV RIE THEFRIEAWS Step Functions REB/EETIE 28 . Step Functions R AE#%
EAECREEABEAMENER NN URE R ER N EHIRE,

IR R WA Amazon DynamoDB RIEMAEREME , LEMERME, EUBRARTER
AEBERFEME , a0 Amazon ElastiCache (RedisOSS) , LAEB F 1R 3K AE

ERBEEFIUHAMRKR  CEUEFUERENEBRB IERRE. TEREEHL DynamoDB &
BESETRSARAE | B CircuitStatusREE /T B AT NBEREMRM R, WMRCircuitStatusd
SWFMENRBHAIGEH , IERENRBBUREE, Step Functionsy TERESIEMEGE LR , I
BAFATLRRERE R o

MRCircuitStatusTETLEWFUENEHI DSBS , AIREERE, REBHEEESRTR
fExecuteLambdaX BE N IBE B S HEFEIZR Lambda BB, MBI , "Step Functions,
TEFRIEELASUCCESSHREERE R,
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https://aws.amazon.com/step-functions/
https://aws.amazon.com/dynamodb/
https://aws.amazon.com/elasticache/redis/

AWS B EES BEimatEN. REANEE

3 ? DynamaDB: Query
- Get Circuit Status

v
P
Choice state
Is Circuit Closed
4
L ’:.3;.-ran1.;\3|3.:33|..rl == ) = i
Default N
Lambda: Invoke Amazon
| 0 Execute Lambda DynamoDB
. CircuitStatus
| Catch #1 |
." z’ |
{ — |
," Lambda: Invoke [
[ 0 Update Circuit Status |
| .

Fail state Succeed state
{ ® Circuit Open @ Circuit Closed

“'\ )'.

MRREEWKMFBHERE , FARINEUIEEHRARELREZN A, MRREFUEEHAZEK
B, TEREEECircuitStatusERKRPIAATFE a WIRBEHEEHEXpiryTimeStamp , M I/ER
BEUFAILARERE R, REMKRBFY , SHERENRETFURE AERRE, REKSEERH
MGet Circuit StatusFTBERIBExpiryTimeStampERERK W AM, FH DynamoDB E&
RFf (TTL) ThAER#CircuitStatusRIEHMBRIBHAER .,

ARG
THERABFEA GetCircuitStatus Lambda BIEIR B EETREEEARRE,

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 = "";
}

T5EXTEEE R Step Functions TEREFH Amazon MESHRX,

"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 f#FE

MEEXETHEBNTEEE | 552 Bhttps://github.com/aws-samples/circuit-breaker-netcore-
blog. GitHub

EERSE

« A5 ETEEE54E B8 Amazon DynamoDB AWS Step Functions ¥&E¢ 5 F

GitHub f#&FE 21


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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MHEARA

- BRERERXRER
- FRWBEHES
« AWS App Mesh Bi#& 25 IhaE
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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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SRR

=
=

EEHEDHREP , SHAREEASHEINREEENSHREFEERNTRET. ERMNBENEE
RERLWTREL G , WIRETEKME., BN ITBEREREED .

B

ZEMBRBAILUBESENREFR , WBEBSHETEN. ELSHTRSEINE (B RLE2
., KBREAMHBRENEFFT  TRUAFENEREIRENERER , UARHEIEBGRENE
b N E A

1B A
ETSIER T EAEHFRMS

- EMFERARAPRECEHNTAIRERLE.

- BARHMRBE-FERR (SSOT) WSESERER,

- FEHEARAREETEORBER,

- TEERMEFREARANRE , BEATRFERBREEERTY,

- THEABREETEANBERUEKE. Sl , ENEABRERIEAETIZTENREE,

- HABREBEEREN (CDC) Frer AR MENHEMER.

« RMFBRENTIESHBEERREN | MEETHRENERERE,

- BREAEFHTEFHBEE @A, EMRMBR) SHRITEMREM |, SLKIET 7T s & RAR

&

BEMEZE

- RBWTES  MEXEFRERRBEPREEANSEEMF, SEEREIRBETUEEERFERE
BNERAFR , ENEHER. ELEARBLEA - RERLIEATRNEAE K SSEHRER
THNRRERRE, BEEFARLEE , SUUEFERANAREHAEGROKE, F0, ETER
BERAZFHREREBEHEEEMUERENIETF , AEELBENATEREEBELR.
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- EHMN  BERBARBEZSOERERN CRUD REESASHEDNBHE. ARBRRERE
FERENEHMATEFAURREN  URFRENSEM, S4HET. HONRBESHMNBENNE
FEtE,

- BB ARERAGTEARERSE (COQRS) EXRNERRBRENERE , ERENSK
ERE—H. EHEERERASEHATFHRENEN K MBAESIFERNR K ERRTIEAERY
AT RE R R B BIAYIR

- B HEREREMRL B4 ERENENRNRBENTREEEMAZRERE , LHREMN
ERAMBE TR, HTHERBLEE , SHERREFS LA CQRS BARER,

- EHFRENKDNAE  BESHAEESERTE  SHAFTHETEREEEERRN N IRE , LH
REEASEHBEAEHERREAVRS T, it , ELAEHESHENHFEFSRERRN
@i, U LEHEFREZEB X,

. BEEHENTRRY  BATHEABEREREEABNEANEREE, BESEFRETE
BAKEY REREREARANIENERFREXSEE,

« MENZEL  BEESRGTIARRERANBEREENSEHEFRE, SHFRERHHERERN
FAHE4URENEHENETRE. BRERSINEARS TUAEEZRRARENRERFMIREA4H
HERE, SthalEREASEMANEHFREENESREEMRELIERNERE,

- RE  BLAUKBAERNBAERROSH AR, ELXBKDIEOENSERATEF , B
SEREARARENFERER, ERERMER (RPO) 2B LXEREBERMIURATEZAVKE L
fR. RPO S¥IB&R& —EERMERBTE cETEINERER. ERNEHFRENSHARRE
AREIEARERN RPO HER,

- KEBRE  SHSRREABRENEFRT. Bt , RRTENREFMEAREEZBNEEZR
., BEBEVRSESHRMARENER, E£RALELD (FIFO) 75 (&Z—REE) , #EHEE
EEHERE,

- EHEMBETRYE ENRITAESHUERZBNEARRETRIFEER, B THEBNE, L
HERBEENENBREMHE , KRAETRE(LIF,

« AEBRMERH . ERAEHRERANERAEATREERNNTREPTHNENFRE , MAATREHRE
LEERENMASHEYG. EEDEREE , MRABZERERTIEERN , EREXRAB[E, FEE
BRT , & LAE R TR AR SRR B SN R #T o

- NEBRMRED : ENSRAFAAE TN B HMSFEBBE  BRNERTUFERERTERFR
o, UEEERHEER,

- BHRAES  BERAEANEERE , S40ERE EBER) TRedRE. BESHNRETERR
B, LREREEZEMEO AT ERLEN, EFRSIRESHERTETESRERL , UREEFHNITH
BB E it R IE T E SR,
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B8

=ERER

wmEMEH

EO#R., SHEDNHBREERAERD G AREEIERBVETRRER , BEREERETRE
S2ENEN, REGREELDT , AFTMAETHEBENRENERMENBEAML, MRBSTHAITRI
BHEEEBRHRTIRENDENEBRECEANSHETEE, S, ETEFR , BIIBRESEEH
HEET "RE, EHROE TR REGT

w4

=0z
s
Command ( w Event
><:>EEWQEME >
Book ride L J Ride booked
User
EHEFERE

SHERRITTLE, EMn. ZREEEFFFNEFEIBLASHERENENTHES, SEMRE
SFHERRMENEHE. EREANKBRE, HEREUAREAEEMRENERYHFREREF
HE , TURBEHABRENIEFEFRER,

ENFRIEAMBRENMRERCNBLRSE , YEAEEENE—SERR. BULNEBEHNANTE
BREEEH  CASHFHRERITERENSEREHRE  ENPTEERSERAELEYN , UEL
BN RAMRENBRERT. FHUUUEBENATRESENERES , FRASHERERELMREN
RERER, EEHREEXNP , BREATRETEZLHETNEFNERETR. B=BAXTUE
i

- EBRBEBRSEANSTN. SENSEHMNHERSE—E , LELAREANBIRE. EBSEE
FE CQRS BABEHER , EASHESH AR AKEERERE,

- BREAERBUCABRNGN, EUUEARBILABREANSEHARRERGTERNREEHESR , X
IS E R B BTREE,

- BREREMNAX. SHYUHTERETR , UBTEL B o RERBE.
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TEERERMER Ride booked EHEHREFTHE 4,

_.-.‘_ : \'“
= Book ride h_ Ride booked
Mobile client

Event store
Immutable append-only log

ENEFHESRAEARENSNH  XHKELREARBEEENRER  UHREBEELR. o,
TREARHERERBTBRERBCABRNREREER. SHEERAEEERNARNERE
No EEEBAMMEFNEHAERRENERFRE  SHENNSEFSHREML.

TIHBRRARERTERARITNEN. BEARXABRENMAESHHERFESHERESR. AR
ERRFETHNEMH  AEEBHETENEES,

_____________

Event store

Materialized views

N s
0: 0 =0z Stat
FIFO queue Status atus
Ride events Location Location

_———————-

I
1
]
1
1
1
1
1
1
H F
1
1
! :
! \ Vehicle Price
1
! ;
1
1
1
- 1
: {’C.)‘: Location changed : External payment
! | ' gateway
1 s, sie,
! =0z =0z _
1 i Ry
: L ' : FIFO queue
1 =0 Complete location 1 : Completed events J—
1 i
1
1
1
I _ . :Os =0z U
| e s [N
1 |79= Ride completed M Reptay all ide events FIFO queue =
1
1
1
| 1
\ ’ Trip database with
M e m oo - routes

REEHATAREBEA CQRS RERIRBREXNELEKEBERTRE, AR LUEBEHENEE
RENERE, ERNFEIINEME, FLEH (HIW0 Location changed 5 Ride completed)
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ERHEEMEEEETNREER, RETHR  RRSENBETHIERESHUBRURER DK ,
BB RHRE A,

EHREEABEARFTERHARERNERRERT , URAAERE-SERRUTERATNER
B, EMEFXATEENBTRREFER  TRITEHATELBENERRE, ENEREESRET
REE—ECHNER K RETRRKEARARDHASL , RAETRE—EERRNEF. RMEREE
BN RMRENRR , YERBLBENSEHRITERIHIRE.

£ AWS RRFREE

FET5IZE#EH , Amazon Kinesis Data Streams € ESEHEHRE, LERESEARXSEHRLEE
BAEH  YRESHEENNRERBRMASFR., BEE AWS LEFESHRBES | BHAH
RIBEAERNMNER , #£/H Amazon EventBridge 1 Amazon Managed Streaming for Apache Kafka
(Amazon MSK) &R

EEEAMmM X W RAER , B LU Kinesis Data Streams BRI E #3124 Amazon Simple
Storage Service (Amazon S3) 2H, ERERTFHELEINLLREBLEHER , UEREKS

AESEIEZ
o,
N

@ AWS Lambda

Amazon 53

I

AWS Lambda Amazon Aurora

Mobile client Amazon AP| Gateway AWS Lambda Amazon Kinesis
Ride - Data Streams

o ° ~ Toexternal
“ payment gateway

AWS Lambda

THERERATSRIEK :

1. —EREFEFTFEREBTE A FiwiE HZE Amazon AP| Gateway i 2,
2. REMIR (Ride service Lambda EE) EEWFER. BEYH , AR EAZE Kinesis Data

Streams,
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AWS 3| BB ER . EMARE
3. Kinesis BRI B RPN EHERFHIE Amazon S3 |, SUZEER ERMEXRELRHNE N,

4. ELEHH Ride event processor Lambda EREEIRFEIE , I FMIE Amazon Aurora Bt
Ed , UREHREERNERLRE X,

5. R SEC TN RESH YK EEEXEABNREEETNRER, ITREXE , KA
B —{EEHEiXE Kinesis Data Streams U E#H TR EE R E,

6. RESTR%E , RESHSEHIEZMI Ride service Lambda BE , BT RGN FERFE P L.
7. REEFTLUER Ride data service BEH , ZRIEE R Aurora ERIEFFEEHL

API Gateway t A] BAAS B4 Y4B #ZEX ) Kinesis Data Streams , T A E#E A Ride service
Lambda ¥, BER , EEMNRAETR , fINRERTRYE  SHYHITEZELARENEE , RES
HEEREZIERSERF. EREBEERR , tFEEESE Ride service , IESEHEFEZE Kinesis Data
Streams Z B EREZEH,

EERSE

» AWS Lambda RY#TZh8E — #§ SQS FIFO A E IR



https://aws.amazon.com/blogs/compute/new-for-aws-lambda-sqs-fifo-as-an-event-source/
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NAFEEEN
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AAFNEBEN, EUEBAROMEEFERN, 2 TEL. MAESRE MRIA 2005. ©5ERIER
HBEHNRE  HTERAEFEHATURLARE  MARERBIRERIAFAE (V) . BEXEE
R LEEREFREN Ul WERITHE, EEERERENEREARINERETENRS K HWEKES
BARIZAFE, TEERBRBEHNRETD  XEAEFEBBAROMNEORADAFETER , X
58 A 18 25 2R 0 BB e AR A Y B AT 30

g7

AATRBEARANEEREE (HEE ) EMENEREBAE (HINARBEBIREZRINEE AP
RUMRHES ) BB R, LEABRAFTERINTRBEESH AWS Lambda BB VRGN EKBE
NEREREAREERA. £ERRETD  ERNMEIREEBEERAIENERETD K MARTFE
FHNERAENEY, EEMEUREEHEEPER Ul BENERE  ERFESHRE K S3ER
EEBNEAERR (UX) BRICTHENRSE, AARREEN A REKREE M IERMT R RGN
FEREN, WRBIRCEZRIMBAEN T4 , fINERE. UX FRBTH,

1B A
EU TR FEAABTRBES

- BRBREAEARB IR , LB TR AFENTH,

- ZEEENAF i AER RN REEE,

- B U NENELHZETSNERAENBENENRINENREE,

- EHEAERAFREZER ARHKENGLIAE K mMEFEAEXEESEREABEMENETM
TR

BEMEZE

- REERERGT . AAFRBRHEARNBEEESRET (DDD ) . SEERARZEFEHKZK DDD HHY—
BFE , YAAUEAAATBRERRERBARF A4 ZBNREBABSE.

- WOAIEM  BIBERGT , AARBRERERBRETEANGL. it ARERENZHBE  ®E
ExAENRERARSEENR S
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- BN MEESKEERARIBEABNEMET UG RRANGRE , flagEs, AREKE
SEEMEMMEREE, B8 AETRELEEMMELUMR,

- WEENEH RAERARARMASESERARENGAHBNETREA  ERANBEHER
FHRECARBEEZER  TRERBTHAANEALEREABTIESEN, B8, TEFSEK
S—EEHENENE  ESEBMBTEAAN,

- EEME  FRERENNEFSREMNE B, ERSERTE,

B1F

Hexagonal REXEXKEARANXKEEREREREABURBRSRARENE UL, B AP, &
HMENFAEREEANEARRS, CUUEBERENNEF , ERMEHHEETHERIERAE
ARBHRHEMTH (FINERE).

EREREARATATRMEENAOR, ELATNHEREFINFSEELARARETHE
MAE , MARSHEITEEENE. EFLAN USBmOAFFSTEAEENREETERBENS
X, REEMEA USB BERAIT,

%ﬂ

NEHFEEABSERN , BREEEEEREXES, MEFUHEANELERE, HEZBZEKER
A ERHE MG EEE | YERERNUHE-SRE, 0, REST EH 25 #ES4E51EIB REST API
HEREFAFETEE. BESRTUELZEANEF A MASHEERRESEARN THERTMAR
B, EEER L — @S , # GraphQL M EFHIEZHEMNEZETRBEANSR , BBHEEB
GraphQL AP| BEFEFEXEE , MR E REST API, EEESEAREN,

ERESERZEARN  MAEFRAREADHANER. EUNEAEEEREYZBBSNER
BAxH  WEBRENEFRIWEKTH, EETRARFEMFRMENTEANG HETIE ,
MEEFEEREM L TXER. AHTEEMRAETRE , f#MANREBLARE, ETUEIRET
f, MAFMBERGRENR K MAFTMERERERETIE. EARFEETRENBREE ,
Rt AESEEL , RREBERREEENRS.

plan , ERBBENRES  FARFAMEXEAETNERBFROMASNERTERNEAR
B, BRAEFE4ANEERDED (KA ) RERE. BERERTAERETRENEE , ERTHE
ALRERE, BRERRRIWAREFRE (B0 Amazon S3) , RERRBEXNEFERME

ST

ERAEAREARA LSS OEHEE, TREICREERENGTHEN , WEBEREKERE
FigHE2REE  EL2REREBEERFEFY , WTEAT.
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AWS B EES
@8 Bosi e seososcenih ..
OBILE AFPADAPTE ——— - DATABASEADAPTER
‘ INPUT PORT DATA PORT

4 N -
|:| WEBAPPADAPTER  ---~""" A == b.:ILE SYSTEM ADAPTE!' El

APP COMPONENT

y - CARDADA E
. \ _.
SCRIPT AD -~ TESTPORT PAYMENT PORT
| - :

E/EFER AWS IR

AWS Lambda RBEF B2 X BBENHBEEHAR  ELEAREZBAUREER. BALUER
ABTERBEN  SEKEEEAREREAR IR, EESHAINETRBERBBREARNERTY
FEEETEAAR YIRS TRBBENBEMY,

HETHZEF , Lambda HEEEEASAFLEBER, Lambda BB H Amazon API Gateway REST
AP| BAEIEY, LEEREEEEEKERE , YWiEERE A DynamoDB ERl &,
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Client

SEARENE

AP EGHIREXHRANMAFEA Lambda BEFFEEER, SHEEREBRENE (07
DynamoDB MR HE) 76 , AR M EEEENE TR,

ey ki

MEERER A AENB A REKRYE , EREBFEKEE, £THELF , EhlRecipientR®|
ERERNRERERNMEAERER.

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

AR 32



AWS REHESE EmRAHER, RBANEE

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:

PN n
RecipientInputPortBBISEREWHERE , WHITHEEE,

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

TEFEE
ItDDBRecipientAdapter#H I & EE DynamoDB & &l &Kk 7B,

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 B #lget_recipient_input_portR2RecipientInputPortERHTHEEN IHK., ©&
EEAMEREERRFESIR SR O ENEH,

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"']
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# 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

BHEREAEREERAFRAERENREEE, THHISRABEERRecipent ERIME TS

Ao

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[0].location

assert False == target.slots[@].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 7 E

FRANEXN ROIBREBNTEER , 52/ https://github.com/aws-samples/ aws-lambda-
domain-model-sample B GitHub 12,

Al
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{
"type": "Email”,
"source":"payments"

Lambda function Amazon Aurora
JSON Customer (target) Customer DB

N

$.type="5Sales" &

$.source="payments" g
8 - HD . — . ?

User Amazon APl Gateway  Lambda function Amazon EventBridge Lambda function Amazon DynamoDB
payments Payments Sales (target) Sales DB
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Ticket processor
AWS Lambda
Ticket Info
Success
Jrd failure 2nd failure 1st failure
\I{ \I{ l AWS Lambda
Get sentiment

Fail Wait 4.5 sec Wait 3 sec

FARENE
TENRBET 7 SAENEANERNER.

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);

GitHubf 17 &
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backoff,

E2BGitHubfEE E L R https://github.com/aws-samples/retry-with-
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7. MRAFARKY , Payment RAEREBEH LB EFRY. FERBEHTHELED , LEERF
5.

8. BERERF®R , EFERHE4 Inventory reverted EHEEE Inventory BHERBE. LEH

B Inventory RAIREE, CEMBFTERYE , ZIREFHITHEERZUBRKRITE,
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RERURSRZELSENE-—THER , RIEZTBIHTHESR , TATHITEMALSR  BUERSE
HMEHERGE-BHRE, FEFE. -3, BEENMAE (ACID) SARER T XZH BN, B
B ERERM ACID XZ RMFER — B,

RTHEXZN -3, BHXEREEAMEBIER (2PC) Bk, BT AR H R R AR
ERAE Ao

- EERER  BRERESEERXZNSHRE (BHEE) FHREXHEERS

« EEXMEER , HRAREEERSEEERZERS . IRSEEHELIRAZEEBERER , AIRKE
EEXS.

f£8fEdatabase-per-service XFHERN T HBARFER , MERRERXTE—EBEE, ERRABERS
HABETRNERES , mBREE—ZH 257 A5 TR =X & B R E A i W B BOE X UL R
B, ZEBBEALT , AP —EBRAFEREARIEHBREREERR,
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HETIRERE , FEARIEHHEEFEES

- EEBEZEAENEFRENDBARZF , ENRRFTEER TEEN -,
- ERFRTRME 2PC RIEH ACID X5 , YEERARENERAEE 2PC B —HEMNER.
- BATRMACID XZHK NoSQL EXlE , WAFTEXRE/RZ FEHMSEERR,
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Create Order T —

Update

inventory 1
Make payment  [€-eememeeemees

Compensate |, . . .

inventory .

Compensate 'k'_:_:?,fl

S L T

(c2)

o |||

EXZOBESEERESE , BALUERA AWS Step Functions REERFIE 415 FiE/E,

5 AWS BRI REE
E IR REE A Step Functions FHEE T EFEREERIIEHIHEERER,

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

EZFMEW API B , 25 Lambda BHE , MALKEEE7E Lambda HEHET. HESE Step
Functions T/t , MAHREREIHARSZ, MRTIFERLRE , LA NEREKE API Gateway BE)
Step Functions THERTE , MEF LA Lambda BEE.
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£/ Step Functions BB UABERIEHHREEEX S HANERLKERE, Step Functions
EERENAEESD , LHERESE AWS BT SETARENRERE  URBEEAREN %2 E5I#
FRERPOBENTE, SEYRERREAFRERENEAR TERENS T A,

Step Functions TR

Step Functions iREEMES R HEXBEERELUAKR AERMNIZFIREF R, Step Functions T4E
RESWUMER R , NETITERE, FEEFRARERE , UEHES , jt%L?#FiE%ﬂJ«Xﬁi‘ﬁ—
S ERE, Step Functions TERBAEHASRBARZ . MRITERESSEMERS , HRIFHIT
HEERS  URABREEZEENTEM.,

T3 E&RE R Step Functions TERBABITHLZ B, Place Order. Update Inventory #l
Make Payment ZBRRRKINER, FTECTEIE , EHER , A Success MREBFEEMIE 28l
BRI R

Revert Payment, Revert Inventory # Remove Order Lambda HEEIEHE TEREFNE
ASRAUE , BRABATHHEEERS . WRIERREE Update Inventory ZBHERHK , tHH
2B LM Revert Inventory # Remove Order £EBE , Bif Fail MEBRMFIE, ELEFHER
ZARREEERNTEY, EFSREHRKEXR , XEERETE,
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Lambda: Invoke
' & Flace Order J
Choice state
s order placed T

/
S Status == “ORDER_PLACED" i
?// = ““a_\_\“
S Status - “ERROR’
Lambda: Invoke
Update Inventory \
: A
) Choice state - \
/' Is inventory updated T co—r \
$.Status == “INVENT! DR' _UPDATELDF “n
Lambda: Invoke \\
0 Revert Payment |I
{ |
/ |

Lambda: Invoke
/_’) Make Payment —
s.statua—= ERROR®
? / Lambda: Invoke I|
Choice state - Revert Inventory |
Is payment success -
] Lambda Invoke
Remove Order

/
S Status == “PAYMENT_COMPLETED"

4
I
v
Success state Fail state
@ Transaction success ® Transaction rollback
____________ . N

AR
THIgEFIFE X SR RINM A Step Functions B RINEH BTN/, EEREZTBNERE B2
I &I GitHubf& 17 & o

FHEE

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

1)

B

m
&


https://github.com/aws-samples/saga-orchestration-netcore-blog
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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

BiF
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{

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

SERBARERRER

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 77 E

MERERSF LB TRER | 552 https://github.com/aws-samples/ B GitHub 17 Esaga-
orchestration-netcore-blog.

EBSE

EARIEHBEEFEXZERERRE S BXEAER
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HAREEXBHWMERREK , BE A%
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Mkt WREHT , MAFSFEILNEE,

- HRERER , FARAGRERAENDR K IEEIESRR—NOE. KETHERER , AT
HEMRBRE—OE  IEEESELNRUETE-TEE,

1B A
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- BEIARBAESHRESEAPINER LB EENOE, FEISKERETERENEASHS
ERBERINER, S, FURRALASMREARBER , BIESSENABEFEBFARE.

« E—EFRSGARKFBEESERAEA , TRERXZ. Hia, BAILMERER parallel EHETR
BH, UREEMI AL,

- BREEFETFEATREANRE  BARERSBIZAKRGE  BULEXERFEH, WR (i
BERBHEHBE , HWH4EDRTUEEER,

- BREEEFESRSEENRFNEMERIRRENEE, EULSEMBNEHBENE, IWES
THER, ARBEMASHRATENER,
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- BREESREBENEPEARETANTHEEHY , BEAERI BB ER5IREH. RE[E
BEASERSFFHEBRBEIER AR EMSHAERERE,
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- R ENKIEZE parallel THENWHE AL EZERERAN. FERERAERMERE
RN  BULEFERE. ERNERENSFEHE,

- MAERRS : BEEESHHEBVEMN  MENERENER LSRN, SEYREBHEKBEAN
ERMEEMIEE , IHFITENEBRELEERRE,

- DERKERSE  BRFEETREREECHREMBRMAENER , BERREN YRS ZIFENK
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- WoEE  EERBMESVBGER  BoB4GETRERE. RELRAT  HREXREFE
FEETTE, ZUALEA Ul pikREREEREFMAEA,

- BB - EABEZERGEREERE  SXATHEZEEERNES REMERARIN , UHER
RERBERERE -3

1
=ERER

HAREEXERREFREFRD R EEFROBM4E, MR , WEX T ERMmE# T
B EEGWA4E

)

- Botot BARAEAEANKRAERE K SAFUSERHESENEBER. BEETURE
RN TEREF , AIRCAAERAIEEERENE-EF, MREAREHIREIER
ClfEHEE |, HIRR AT REENR 2R 5 — @& R,

- HEIH  ZEAEFERERAEG T REXSEEERGREBNBRMAA, EEERBRT , W4
BT LARERTET FR B SR HET B o

ki b i

£ Scatter by distribution F3EH | RIZFFIBFEZEANERE D ABINIHE , X EMHERETH
& (BURREER). BEEWRE BF. 2885 Lambda BRE) £ HIEHE LIF I parallel iEE |, I
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EEHoOE. ERAETRETER , e ERBEEEREHR (RERR), REFRESTHIE
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Scatter
> Process sales data
Scatter 1 Gather
8 —> Data file processor > Procesg;\::rketmg > Aggregator
Client
A Scatter . Process customer

N

data

Rl (BB XHEERS ) BARRERASE  YNEEFANMBE . CHUUEE - EERKS
HEMFEARNERE, EEERR  RERSESREASERMNEE. ATEREM  SEAMRE
HULRESEES—EHE , WETEETE., REFENER , BSeNEHKERERES  LEE
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MBEEHIBE R AE WS ESWG ERRRS , LA LUER Scatter by B H 3%, BERAED | WHH
FIBEE  RHSERERRMGETE, WHESKERBTELETSY, HARESIZETHE KR4
E, O AIARERFECFEAREAS (B —EARER) RIKEEE , TECMHBEREE-—EEASS, XK
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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. MITRRTARTS (2=HA ) BERGRHERFTFNBA |, WEREIHEFREMDEE,
EEFIZMEA —8 ID RBBIBEBR.

RFImEi$E— ID EXERER , ETHER 6,
ERENETENENESHRESRIER,
WRFEKEEESEANERNEE VA AMEEEDRET5,

REFEBEFREBREBEPNFAEEEES  RE— 1D HRIETIE , AIE—ER—HNE
FE | WAEHBIXE T F iR,

2

E/EMFER AWS RiE
s AN i

LT RES | BIEHRER—EEREREEE (Amazon ECS) , Wi$EANGERER 22 5@ BI#Y
Amazon Simple Storage Service (Amazon S3) 7T 88 X B &) TEiR+E AWS Step Functions . T4k
RESTHERILRE parallel BREE, RParallel EEFMAEEKREERE, AWS Lambda &
HERAERAMHERFEFE Amazon S3,
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Start

Lambda I'| oke
& Download data

¥

Parallel state
Parallel
I
Y Y
Lambda: Invoke Lambda I ok Lambda: Invoke
& Process sales data & Process marketlng data & Process customer data
Y Y Y

Lary 1ld'| Iriiaboe
& Aggregate data

Y

Pass state
Pass

End

HE D&

TEERTRERBHESES N AWS BREE., RIZHISEMNETATTRBEMIEBEFZ RS HEZEHY
AR¥E. H#H-3TRIEEREIB Amazon Simple Notification Service (Amazon SNS) RE# |, ER2—&EH
RBANZEFARB. Amazon SNS X ERBHUBEEAERNZENAL , JEEEEHEEBR,
& T LATE Amazon 31 Kubernetes AR¥§ (Amazon EKS) =} Z: 5% Elastic Container Service (Amazon
ECS) LEHBWRHEMERYE K UESEFNEENTERYE. RTERBESZEREREEFiK, ©F
LAfE AWS Lambda S E b A SR 1HFARBEHEIR |, 20 Amazon ECS 5 Amazon EKS,
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Amazon ECS

Amazon ECS cluster
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1
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1 service Containers 1
1
o -
1 ||= 1
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1
: Flights with stops Containers 1
Client Amazon API AWS Lambda Amazon SNS 1 search service 1
Gateway F g R T !
! Amazon ECS cluster .
+ 1
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1
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: pa"”férﬂlggt AP Containers
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Query results . V
AWS Lambda Amazon Aurora @
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FEY
&
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AWS Lambda Amazon SQS
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1. MIETERT AR ( #251E ) BERFHEATFNEA |, YEEBIAEFREME SNS £E.
P HIB S M — R I TE 8 # 2] Amazon Aurora B RHE LR BIFE R
AFiREiH — BB ER G A FIRETSR 6,
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THHNRBH B Flight BEBM Flight EARFEE-XZPNEEERRANERER,

@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;
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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);

£ 2 E & BHE (CDC)

REF PR EHIRE X BT R MMAEEA DynamoDB KYEEE K FEE (CDC) BEEREERZAFHER
Xo BERBATENENR  FSEMEFWCitHUbFEFE.

T %3 AWS Cloud Development Kit (AWS CDK) i 5 R &% I DynamoDB 71T %& 1 Amazon
Kinesis BRI &7 (cdcStream) , WEHRERITRIEUSBHPBEETEEESLR,

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

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

1)

THRXBABRMREER T Spring Cloud FHREN , ZENERE Kinesis BRFPNER , WiGE

LEEAEIAE SQS T MtE - S RE,

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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