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« BRERA-—MREECH T ERE-—IPREENS —MRE , APEEREEREK,

- BHNARFEEEAERGERE.

E BN EEE

« HABEBXRR : SREFNTRRSATENEANNARN , TBRS PO BERE LIRS
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B BN ZAEEH DN, BSREARESEHMMIRFEN , LTHARXERTNES
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« BARMBS  EREIBHIARCEBEN -2 , FER ACL RENJIGHRBRER , ERKBBRA
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« R ATERFEN-NMEOERIZ —NEQ |, FONEARSERER, RIMNEBWEEF ACL
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- T RAS  ERS TN BEREMBRNSARNAREFT , ACL IREXKAMS , HAIRS R
BRE, MREGRISZRETE , BN ACL SIHR#H T E.
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BRI ERGRRAREFN ACL FARETEETBHNRSNRI T WRSKEM,. EFRENER
SHIBIMRSRME , KHEFRA ACL,
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HEUTREIZRES , RENRAREFEEZIURS | AFRS. BYERSMKS RS . MYFRS KB
TRAPERS , NRAERFERREXRREERE.
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E]——) Storefront Ul > Proxy .-
{ ) Cart service [{ ) Account service
Browser —_ )
Common monolithic
E J— database

Mobile client
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EXfERT , BINBWEEBNAFPRSNFEZHOAF RS 2B S| A ACL, ACL T A{EEBLES
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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

AP #BRS M ASP.NET £ANARFHAEBER , HIEHN AWS Lambda BEREBE AWS £, 3t
Lambda BV A AEN Amazon AP| Gateway #1TiH. ACL SBEE AP |, AT HGBARNEN
AP #MRFSHE L.

£ Program.cs AL AR AF RS (UserInMonolith.cs) &, ZAASEHE

ACL (UserServiceACL.cs ) . ACL FRAKIR AT NED , HiBT API Gateway i 2 18 F
™MARSS. WA (Program.cs ) FHEAF RS ACL PR ENHBRNEH. ATHARASTHER
BEY, HlSHEmpd T , HREXKEEET,

A 7=

LLTRBABRER T REBRSMHWERK UserServiceACL.cs WEHM, WEERE , BEBAPR
£21@H ACL, ACL &2 RN REMNEFIBRSHWIZFOLE , AHZKRS , HFHHRAIRESEB
Fo

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);

}

KB =B 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.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);

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

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

GitHub 7%

BRIIER RAIZREN TR |, 1§58 GitHub Z6%EE https:/github.com/aws-samples/anti-
corruption-layer-pattern,

EENAES

« strangler fig &3\,
- HEgESER
- FAEBREIHER

GitHub 7 & 8
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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 il
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.

EHRBERE 9
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1
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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

TR

NTF HTTP API B8H , THBHRERIESHILRERE, REY BUENGE. SUERTMAMEX AWS
BRSS SR #9EREF L AR M - B AT LAE A Amazon APl Gateway, AWS AppSync, R FATEF fEE
#7258 F Amazon Elastic Compute Cloud ( Amazon EC2 ) SE A EHMFE HTTP MRS KEIZLEM,

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

EAWS H  BEZFAZLAIUHE API HERMBEBHEBEBAERS. ATEN TR T =A%  HTTP
RS R ERE, API Mx<F Amazon CloudFront, 4i— API BRE MBI T E BTk T 21T AWS BY
THRS. RESEHTTP %% , XERSMUNEEMAS , IEFMAHERELET , MASHIE
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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! Application Load
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&
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1 1

1 1
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w 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

NTFREEFEAEMEBETBLERER , 2T AP WEERN BESHNAM , X5 A E B
I

BRNEELET T ESR  EFER ’ﬂﬁﬂgiﬁﬁzﬂ’]ﬁ/\iﬁ%ﬂﬁ@bu_ﬂxﬂﬁ ANINEAEE |, &ML
BEM API AOR, J‘/{Jblq:EIEJg&HngJ , BlERRREHER T

LR

HTTP RZRENRES EZNHRABREE— AT EEUEENSZE , FAPI £—E—NgF
EHXNE APl FAERINBER —H. IMAFEEELENRSENESTENEEBI M API, ?F
FEMESNTHEHR D, ATREN AWS HRERS ( fla0 AWS X-Ray % AWS WAF ) EXEB{IRE
Ao

R

EMAFENETERIAEZEFENAENEMREAGRITAENNANER , EUREAURTELTE
( SRE ) HIBA , XATRET R,

HTTP BRS R @432 12
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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
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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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BRFIZ 8L Lambda@Edge MBHPHWARBEAFE , AL EXHESETESEENSH , Flm AB N
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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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b5k, CloudFront B XX FBRRINE , LR AISKHEARERRFMER ACL 5 AWS WAF /K,
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Bb75 RS 85 250 MG —HVR ( BRSS ) o WIREXNTASHHEERRCELEY , EREERS
AENEK , CHRSSEKRE API HERE,

E# Lambda@Edge BB RIEER R0 fHVETE, CloudFront R EEHZ 30 2T sEF E it
BIMETR. XRAAHEIEEFRERETNH—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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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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RESHIBRSHER , NMSEHE, (TREERITUESERERERRARLE, ) ERSHIT
|, B RBENRRAN T2 SRR E,
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BERE, EXFMERT , MRAARSREERAA , UIXEEHATREQSUNEEANBEELRE
MIEFE. A, RSNMNARPREEHNARER  MERNBELSEE , BURESBENNARRFNYE
BETBE,

Michael Nygard 7Ef#9 Release It) ( Nygard 2018 ) —H /#7238 N, MR ITE X AT LARS

HEAFRFSERENSBREENFAMNERSZ AR, ©xXE AN EREAS RS ANREEZET,

TBEBR Y RV TAERIEE U T euB B as SR MU RE , MBS BN ER. BREIHE
B, ERESHTERER R UIMTER , LR E. BEF  WMESNRUTEAZNRBRAGRS 2B , DREK
WRABAAA , Wi BE,

2 ITERZIRE Sun Microsystems  Peter Deutsch Z AR K —RIMGS , #4135 | NEfdo
HRNARFNREFRLEAMEEIRNRIE, METHEY, TIERBENHTRGS B 4N ARRF
ERERNNMEERLFEEERLE,

EMETHAE , NARFUTRSLTREGSTEEAFEERNARFER, METARAREERX
EREUTRSBNARFEE TR, NRIBUREFESINERSH AP EABETMEEEAmELR |,
ERBMRBRNIER TES B AT RRSMR AN MEEE,
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- EEARERAEE | MREASNEEAERKEFEEN | AN T EBRSER X
CLOSED. XRMBBHXMT R , MBEEHREME BT (RTO ) BE , WAL

- ZHRERA  AENEELAEBRHRFEAURERS TR |, BRARSGHFANSEER, £
ZANEETARARARERSN , E-—NMAMNARSELIHENE. ENIINBRELEAT
STTIRAE 3 3 ol Hi i A B i o

- BEITA KBS | RETRANZAES T RKA LK, X TUBE B YIRER 0 Z B
ERFER,

- AN MARFRRERABIZR, SRS T R kMM B A,

ENii

SEE A

EATROF  BAFRITLERS  HEHSRAHRES.

MBRERE , 1T RS L BIWRBIAHARABRBITRES , W TEFR

; ; i | | | > Circuit breaker ) 3('; i I | |
< \ CLOSED
MRAFIRSHER |, B7EE 28 7 LA T 28 B H R R R

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

MRBAERIEENSE , WNARFFITTER, SBEERTEN , MRENKRTFRARRHITK
BSS. HTRRSFEANRERSEH , RMARERABER,
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| :f Circuit breaker
X €& —- _L OPEN

W REEMEHEENNRBRSHEARE K,

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

PO SO NS (UPPUNT U U .
ircuit breaker periodically retries payment ser

BARNRRSE  BEFXA , AL EAFEREHINRERS

Circuit breaker } """"" ey
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£H AWS BRS5 3K

TBlfRR A EMER AWS Step Functions RIYRIE T/ERTE , KETMHEEFE R, Step Functions IR7
MATEREEXN S AMENE XTI E T REIESHR.

ZR RS BIEER Amazon DynamoDB &REN RIEFHKRIRERBERS, N TREMEE , TNFHEE
R EWT D ElastiCache ( Redis 0SS ) 2 KM A EHIEEME.

YRSV EZFAEMERESN , EaFRABRARSHNEME TERE. ZIEREMN DynamoDB
CircuitStatus RAPREMEEEIRS , ZREHE T HEBRRMNRS. MR CircuitStatus @&
BEARABHARSEIER , MBELFITFFIRZS. Step Functions I1’|5um$$_LEI] IREI LML FAIL RS
B,

MR CircuitStatus KRB EWAAAWIERIBEIHPHIER , WRTBRSEEZT. REVE
X ExecuteLambda SR IFABESHELIER Lambda ¥k, MRWARKIN , Step Functions
THERFENLL SUCCESS RAIRE,
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https://aws.amazon.com/elasticache/redis/

AWS FEMES TIRITER, REFENE

-
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 |
." . |
| ¥
|I M |
/ Lambda: Invoke [
[ 0 Update Circuit Status |
| ,
Fail state Succeed state
{ ® Circuit Open ‘ @ Circuit Closed

A /

MERS AR EIER , NARFNEAENRBARERERFRER, MREHXGEHRSE
AARM , M ITERBLTE CircuitStatus RPN ZRSEA—FKIEF , N ExpiryTimeStamp ,
Hlﬂfuﬁzl«)\ FAIL RSB H ., RLEMERLETFIHARS , BEXNBE—RESHAAREILENRE HEL

o MABWENHH Get Circuit Status FEWABIE ExpiryTimeStamp BERERSAAME. £H
DynamoDB HTFRE (TTL ) Thee BB M CircuitStatus RHMIBR,

AW ERN]
LUTRBER GetCircuitStatus Lambda B ¥ E MK BHIRS.

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 = "";
}

LTRRBERT Step Functions THEREFH Amazon States Language &4,

"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# &

BEXRERXRAEEHNTESEI , BSN GitHub 248 , Mk Jhttps:/github.com/aws-samples/
circuit-breaker-netcore-blog.

ZEFEXE

. fFHrEE231E X5 AWS Step Functions Hl Amazon DynamoDB — 2 i F
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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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N, LA LAREN AR FHERFERE LW Amazon EventBridge 1 Amazon Managed Streaming for
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NTEEBFAMHZFFIT , BN Kinesis Data Streams IR E 4344 %] Amazon Simple
Storage Service ( Amazon S3 ) ., WNFHAEZEHTREMWREFLEHEIE , UK [FRo A
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I

@ AWS Lambda
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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
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1. REMITERERBI B FE KR Amazon APl Gateway i S IR HAY
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Streams,
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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,
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feo NTHRLE—ARH, @E—wOAARM GraphQL EEFZHNSEERH T —HIAANSFX , 7B
GraphQL API ERRARFRE , MA2%ME REST API, IwmAHNAREF.

WmOERINARRF  EERS[AESARNERE. EUFERAROCBNBANNARFAY , BT
FUEEBRRREKBA . XENARFAGETEM LT XRAMEN TS/ E AN H HH#TRE.
AHRIEEARAHTER , BT AN, SBRALOEIAHAS , MEERBEMZERS , &
ZEMBEEBNARRETUNL, NARFEBTEBTASEER , RN BUREE , BLUREBIXR
EEEME S,

plan , ENBERETD , NARFAMNZEGESANEREF#FEAESNER TREMNEARSE.
MARFAMNIRREMEA (KO ) BHHE. ERB[ELEAREEENZEE , BIEFRTUARK
BE. XHREIXNRFERS (FI20 Amazon S3) , EFERTRARFHFER,
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BER, REFREBESEEFZXIAN , WTEFR.
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EAKI AN AWS BRSS

AWS Lambda RBEE 22 FEBEMBIEFEERRD , EMNEBRBSUII B IR, BRI UERNL
FRAEFLSZESEMIREABRE, WRECSLSEEAURTEANR , MEFRBHSE

FERR , MRS 7 RSBV EEES.

FEUTEMEF |, Lambda BRESRIASHFEER, Lambda BEEEH Amazon APl Gateway REST API

KB, BRI FEEHFHIEE A DynamoDB &,
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Client

(BRI

AFHFHRERBRERT MAER Lambda RIEER | FHSEMIGHENAB (HlA TR
DynamoDB KYX#8 ) RE , H R ZE BRI L T,

ok kil

HEBRFINABAGREBRR—FTAA , ERXIFEE, EUTREIF | K3 Recipient 2
—PMEEER  ATREVEBHREFEES.

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
RecipientInputPort EKFIEZFERELRHZTEHERE.

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

make reservation: adapting domain model business logic

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)

if recipient == None or slot == None:
return Status(400, "Request instance is not found. Something wrong!")

print(f"recipient: {recipient.first_name}, slot date: {slot.reservation_date}")
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1 0000000000000 00C0000NOO0O000000O000000000000000000
# persistent an instance throgh output port
1 0000000000000 00C0000NOO0O000000O000000000000000000
if ret == True:
ret = self._ recipient_output_port.add_reservation(recipient)
if ret == True:
status = Status(200, "The recipient's reservation is added.")
else:
status = Status(200, "The recipient's reservation is NOT added!")

return status

DynamoDB & B 253 5l
DDBRecipientAdapter E3ISEIXT DynamoDB &V IFl,

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": []
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Lambda BN get_recipient_input_port & RecipientInputPort E3IEFNW I ., ©FEH

FE SR 19 5E B 25 S5 51 44 3 it o E SR BRI SE 61

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']

# 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 7T i

SR BUERE ABRLRBI RN AR B R BB 5B HE, ST RHIRME T HERE Recipent KAIATE

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 1 == 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):

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

GitHub =&

BxMEXREREHTESSI | S https://github.com/aws-samples/aws-lambda-domain-model-
sample B GitHub 12,

HXxAR

+ Hexagonal architecture ( Alistair Cockburn B3 E )
« £A ( HiIEBAWS {8& X E AWS Lambda ) FF &L 2E#

ki

U ( BiE ) e T A a6/ Lambda B ¥R E SR AR BB 162 A NIL R 23R 4
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Lambda functlon Amazon Aurora

—0—1

Send SNS message

with payment and
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{
"type": "Email"”,
"source":"payments"

Lambda function Amazon Aurora
JSON Customer (target) Customer DB

$.type="5Sales" &

$.source="payments" g
8 - HD . = . ?
S (/) L L -

User Amazon APl Gateway  Lambda function Amazon EventBridge Lambda function Amazon DynamoDB
payments Payments Sales (target) Sales DB

$.type="Email” &

$.source="payments @ OEIE
Amazon SNS Email notification
Email {target)
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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

(MERR
ATRBERT BB E AR

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 176 E

BXRIERREIREPTEKE , ESH GitHub 4 E https://github.com/aws-samples/retry-with-
backoff,

HXxAR

- @y, ERFE S EIE ( Amazon Builders' Library )
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Create Order T —

Update

inventory 1

Make payment  [€-eememeeemees

Compensate |, . .. .

inventory A

Compensate 'k_c_:‘!,fl

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

5 AWS BR% 351
T~pIfER T RER Step Functions R HIFRE TEFRIEREI saga wHEER.

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,
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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
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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

BEXRERXRAIEEHNTESEI , BSN GitHub 248 , Mk Hhttps:/github.com/aws-samples/
saga-orchestration-netcore-blog.

SEFENE
- £ Saga RIHEXMBERS BH HRXM AR
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8
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TRESE , ISREMRIZLARESHR (HENR ) . REFEHABI WA FRLEREELES
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API
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Start

h J
Lambda: Invaoke
Vi) Download data
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Parallel state
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h 4 Y Y
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Y
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End
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BENEENEERARS. Amazon SNS XHERNMESNARF AN EERSAFNERE
BE. A LATE Amazon Elastic Kubernetes Service ( Amazon EKS ) 3 Amazon Elastic Container
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S
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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);

FEAEREIERHIR (CDC)

AR ROIMCIBE R T 2 A DynamoDB K E B #EHHIR (CDC ) ek MES R4 BEN, B

ERTENMNE , FS R RAIBGItHUbFEE,

LA AWS Cloud Development Kit (AWS CDK) X#3 f5 Bt 8122 — > DynamoDB fin ¥ &l Amazon
Kinesis B1#ER ( cdcStream) , MM REE N FHAIEEHRETZR.

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

const flightTable = new dynamodb.Table(this, 'flight', {
tableName: 'flight',

ERERHIERHIR (CDC)
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kinesisStream: cdcStream,
partitionKey: {
name: 'id',
type: dynamodb.AttributeType.STRING,

1)

LR B MBS E E L — spring cloud stream BT , iZERETE Kinesis AR EH H X LS

Hr# R 2 SQS BB ATH — DAL E,

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);

ERERHIERHIR (CDC)
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