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SAVHBRICE OREANDEEZRNMRICHNADZ L ZEEINETT,

cOBE, dVWI1I—HY—H—EREHFLLBATLEI—HY—H—EADOBIZACLZEATHIERV
TL&S, ACLIF. FUHLZFHLVA 2V R—TIA RICERTBDTHTRZ—F L7 7H—RE
LTH#eEL, BITEAY—ERAICBEBNDY S A (UserServiceFacade X° UserServiceAdapter
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P2H—EREIXA VOV —ERT7—FFTIOFVICIXNTEBITLERICELETISLEN HYET,
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ASPNET monolith
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UserInMonclith.cs UserServiceACL.cs

Amazon APl Gateway AWS Lambda
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i ......................................................................................... | l
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Th—TFT142ULFET, E/VARICACLZFT7AOA4TB LT, FUHBLEZBRL, 1—H—<
A0 —EAOEI > TAVAICHEETEET,
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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);
}
}

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)

L 7
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{

_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");

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

GitHub V7R NV
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var serviceDetails = _dbContext.QueryAsync<CircuitBreaker>(serviceName,
QueryOperator.GreaterThan,
new List<object>
{currentTimeStamp}).GetRemainingAsync();

if (serviceDetails.Result.Count > Q)

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

RO 1— RI&, Step Functions 7—% 7 O—® Amazon States Language A7— X R ZRL TV
£9,

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

{
"Variable": "$.CircuitStatus",
"StringEquals": "OPEN",
"Next": "Circuit Open"
3,
{
"Variable": "$.CircuitStatus",
"StringEquals": "",
"Next": "Execute Lambda"
}
]
b
"Circuit Open": {
"Type": "Fail"
}
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BETIC, BRAMY EBERAKEZTABRThERYERA, I VE—T I/ A (RN LTF—2%
Rtga2edN,. P705r—2a2>A20 K- NOREEASTT, PTETE2—TE, T—2AbK
TADODEERAXODYVZERL., T—RAKNTER., P7VT5r—>3>0Z—-XCKLT, F—X
R=A, 774NV AT AL, El2lE Amazon S3BEDA TSIV RNAN LD AT LZERTE
x9,

BLRILOT—FTIOF v
T7UTr—2avEERF7UTr—2a AV R—%Y Mg, AFPEIRXAOD Y VB THY),

R—RASTIYY RELBITUESEL, K—REALTABTI2—ICUIIANERELE
T ABTIR—BTHATE—ENLTRELET. ChERORICRLET,
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WEBAPPADAPTER e ---—" A == bl:ILE SYSTEM ADAPTE!' El
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RNET BANI |

-
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AWS Lambda B#ICIE. Z<DIFE, EDZZXAOD Y VETF—ER—AHREI—ROBEHHNEEN

THY, BNZERTDEHICEBILBECNTVET, NAET7T—FT7I9FYNER—2%2ERATS
&, EDRAOADY VRAVTIZARNZIVOFYI—RAPSHOBMTERT., COLEDEICKY, T—
ER—ADA—RAOKEEKEZZAOZY IOIZY NTARNFAREICEY ., ERZ7OEADORKREK
HEABEELERT,

—FTUF v Tk, Lambda BEIC, RAET—FT7I0F v NEZ—2ZRELTH
V). Lambda Bd%kl&. Amazon APl Gateway RESTAPI ICR>THBLET, cOBRIZEDXRAO
DY OBREETDET, DynamoDB T—TIICTF—REEEIAKLET,
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Client Amazon API| Gateway AWS Lambda

Ef%

Amazon DynamoDB

4> 77 ) d—R.

cOEYV>IA>OHYTIIA—RTR, Lambda ZEALTRXAMEFILEREL, Thze127
SARTOF ¥ 1—R (DynamoDB IC7 VLRI B SN I—RBEE) NSO RIC, BHol
“YRNTARNEZERELTVET,

RXAZETFTIL

kXA YEFLIS AR, HBIR—%> NOREFERICETIHREZLT. EIXRAOVY Y
NDHEEELET, XOBIO Recipient V7 A, RXLZVEFILIZATHY ., ChlZ&K2TF
WHOEEEFIYILET,

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

T2 7 ILd—R, 38
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self.__first_name = first_name
self.__last_name = last_name
self.__age = age

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:

ABR—K

RecipientInputPort 75 Al recipient 7 Z AICEHREL., RXAODYIVZEITLET,

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!")
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print(f"recipient: {recipient.first_name}, slot date: {slot.reservation_date}")

e LR EEEEEE R e EEEEE - R
# persistent an instance throgh output port
e LR EEEEEE R e EEEEE - R
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 7 X 7’2 —0UZ A
DDBRecipientAdapter ¥ J Alk, DynamoDB T—7IADT I AZEREL £,

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,
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"slots": []

Lambda B§#{ get_recipient_input_port &, RecipientInputPort 72 AA4 AR AD
77O0RUTHY), BETZITRITR—AVARAZFEALT, HAR—BITADA VARV A
EBELET,

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),

1=y hTAB

RXSEFINISAOEDSZAOAD Y VZTARNTDICE, EVIITAZHALET, XOHI
. RXAL2ETFIN Recipent VZ7ADIZY hTFARZRLTVET,

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

assert slot.reservation_date == target.slots[0].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 YR K1)

CONZ—=2OH TN T—FTIOF v ORLBEREIC OV T, https://github.com/aws-samples/
aws-lambda-domain-model-sample @ GitHub VR R ZSBL TS EE L,

BYIE 5 ¥

+ Hexagonal architecture (Alistair Cockburn K &k % 52%E)
s ZHEALEELLT—FTOF v OFH AWS Lambda (HEAFEAWS 7OV REE)

2 I

X OENE (AZAFE) Tk, Lambda BB ZFEALIE RXA D EFIRRICSFAIRNAET—FT7
FrOFEAICODVTHEIHILTLVET,
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@ B E B E

XOBEIE. Amazon SNS ZFRALENT VY21 - BT RAIZATNE—20OREFZEERLTY
ﬁ?’o A—HF—AF%ZHWETS5E, SNS XY 2—I A Payments Lambda BE¥IC & V) Payments
SNS REY JICEEENET, COSNS KREYIICE I ADHTRIZAN—DVET, 57
ARVOZAN=—HFXAYvE—20OdE—2ZEFEL T, TOREBZITVETD,
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User Amazon APl Gateway  Lambda function Amazon SNS Lambda function Amazon DynamoDB
o. EMAIL]
%: CI :

Email notification

Amazon EventBridge ()

Amazon EventBridge &, 42 7O LIS LKSAEHROT7OF1—H—D50OAYE—T%,
TRAVZ47LTVWA OV 1—X—, FEREENSLTT7OTIORNOYTRAOVTIavICw
LTHESD, KVEMEBIIL—FT 1 INFVEBBEICEALET, £ EventBridge Tld, A>TV
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WZ1TS &. Payments Lambda B%ik, 72 b0 (BB 22—V N2ET I D2DOI—I)zZ2E
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CHAZLAF—XICET) ARV MNAZFERAL T, EventBridge IC XY 2—2 ZEFLE T,
BIAM/OY—EARARX Y- 0EBL, BBEETIIVEETLET,

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

Lambda function Amazon Aurora
JSON Customer (target) Customer DB

$.type="5Sales" &

N
$.source="payments"
égmwmﬂﬂ GD &a = GD E@
S (I, L L -

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

$.type="Email” &

. ="payments”

$.source="payments |OEE
> ?E pEmmm
Amazon SNS Email notification
Email {target)

D—o>avy

* AWS TOANXRY RERBIRT—FTIF ¥ DEBE

» Amazon Simple Queue Service (Amazon SQS) & Amazon Simple Notification Service (Amazon
SNS) ZFEALEZ 7T IMARY NDIEE

707 02ERER

s Y—N—LATZ7V5=2a3a @A xXvtE—2 0 —ERADER
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BYIE 5 ¥
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EUWBHETOSKEBEZERL. ARL—3 0 Z2ZBHEITTEED,

ELEPOE T
Ny 947 &BBRAON - RROBECEALET.

s Y—ERBTHEICVIIANEAOAY NI ULTH=N—O—REHLVTVWD S, FTEHL
7O+ AT 7429 Too many requestst DHIANFHKEL TWVD,
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HLUFET, Get sentiment Lambda B#k, Amazon Comprehend (RI/R%& L) ICZDFHBAZEL T
BEORBEZFIVILET,

Get sentiment Lambda BEEOFTHUN KK LBE., AXRL—23 A 3EEBRTENE
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Ticket processor

AWS Lambda

Ke

Success

3rd failure

|

O

Fail

Z2nd failure

!

Wait 4.5 sec

1st failure

|

Wait 3 sec

AWS Lambda
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RODA—RE, NV IFTICEBBRAITONZ—2OREZRLTVRT,

public async Task DoRetriesWithBackOff()

{

Fo7La—R
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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)
{

//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);
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CHUTRS Y9232 2ETL, SS5ICAEBEZEDDILEHICAR NBANZEEFELET, Step
Functions 7—2 70—, RSP 023 Z2RABITDAFA—T AR L—XF—E LU THELET,
D—070—-CI5—NFH3BE. A—TANL—Z—RB@BENZ YOV 2RITLT, —E
ABTTF—RDREUNIHBFENDELSICLET,

ROBE &, Step Functions 7—2 7A0—ATEITENDFIEZRLET, Place Order, Update
Inventory, Make Payment D&ATY 7R L IEBEORBZRLTVET, EXHN1Thh,
EEAE#HEN, IIRVFLEBENTHS, RTHL TIC Success RENFBRENET,

Revert Payment., Revert Inventory. Remove Order M %& Lambda B#ik. 7—270—0
WIFNDPDRTY THRBUIZEELA—TANL—X—NFERITIBWENSHF U232 ERL
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Revert Inventory &Kk Remove Order AT Y 7ZHUTHLTH S, HUHL xTIC Fail Kk

E2 64


https://serverlessland.com/patterns/apigw-sfn
https://serverlessland.com/patterns/apigw-sfn

DTIRBEHNE—=2 T—FT0F ¥, BRUTRER

AWS SEH 1 5> A
BEZERELET, ChSOMERNZTFO2aVIIRY), F—ROTLMERECHETTEET, £E
BROLARILCREY, EXRERICRENET,
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' & Flace Order ‘
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Lambda: Invoke X
Lambda: Invoke — 0 Revert Payment II |

/_’) Make Payment / |
$ Status == “ERROR" - T |
' |
/ Lambda: Invoke / f
[} Revert Inventory [

l‘

‘Q Choice state }>________..-/'
Is payment success —
/ Lambda: Invake /
' & Remove Order )’

:

§.5tatus == “PAYMENT_COMPLETED
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i

|'f‘
v
Success state Fail state
@ Transaction success ® Transaction rollback

TH>7)J1—R,
UToH>7)L0— RiE, Step Functions ZAL T Saga #—T AKNL—2—%ERT D HEZE R
LTVWET, J—REEZEEITDICE. COHO GitHub VAR R ZSBL TS EEL,

BAVESR

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,
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PayloadResponseOnly = true
1)
var updateInventoryTask =
LambdaInvokeProps
{
LambdaFunction = updateInventorylLambda,

Comment = "Update inventory",
RetryOnServiceExceptions = false,
PayloadResponseOnly = true

1);

var
LambdaFunction = makePaymentLambda,
Comment = "Make Payment",
RetryOnServiceExceptions =
PayloadResponseOnly = true
1}

false,

var removeOrderTask = new LambdaInvoke(this,

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

}) .Next(failState);

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

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

true

var revertPaymentTask = new LambdaInvoke(this, "Revert

{
LambdaFunction = revertPaymentLambda,
Comment = "Revert Payment",
RetryOnServiceExceptions =
PayloadResponseOnly = true
}) .Next(revertInventoryTask);

false,

makePaymentTask = new LambdaInvoke(this, "Make

new LambdaInvoke(this,"Update Inventory", new

Payment", new LambdaInvokeProps

"Remove Order", new LambdaInvokeProps

new

Payment", new LambdaInvokeProps

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

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

ATYTRBEARAT -V DESR

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.STANDARD,
Role = iamStepFunctionRole,
TracingEnabled = true,

StateMachineType

Definition = stepDefinition

1)

GitHub YR MU

CONZ—=2OH DTN T—FTIOF Y OREBEREIC OV T, https://github.com/aws-samples/
saga-orchestration-netcore-blog IZ& % GitHub VR N ZSBL TS EE L,
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RO RVESRLTSEEL,

RODA—RAZARY MNE, F—EXR—AHD Flight T>FT 14714 & Flight AR RNZ1EHD ~
o0 aAVTENENOT—TLICRELET,

@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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L. Amazon SQS IC#EfE L., Amazon SQS A IEEEBICKEL EBERET—7 LA SHIBRLET., KR—
1)>4'L—NI& application.properties 77 /) TRETEE T,

@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.sqsClient.getQueueUrl(getQueueRequest).queuelrl();
List<SendMessageBatchRequestEntry> messageEntries = new ArraylList<>();
entities.forEach(entity ->
messageEntries.add(SendMessageBatchRequestEntry.buildexr()
.id(entity.getId().toString())
.messageGroupId(entity.getAggregateId())
.messageDeduplicationId(entity.getId().toString())
.messageBody(entity.getPayload().toString())
.build())
);
SendMessageBatchRequest sendMessageBatchRequest =
SendMessageBatchRequest.builder()
.queueUrl(queueUlrl)
.entries(messageEntries)
.build();
sgsClient.sendMessageBatch(sendMessageBatchRequest);
outboxRepository.deleteAllInBatch(entities);

ZTEF—XF¥+¥7F v (CDC) ODERA

cOto>a>o7)L1—RiE, DynamoDB OEEF—XF ¥ 7F v (CDC) #eE=FEHL TH
SoH 02 aVTIRNRY DANR—22RETEHEERLTVWET, J—R&EKEZERTDIC
&, ZOHlD GitHub VRS KR ZSBL TS EEL,

X @ AWS Cloud Development Kit (AWS CDK) 1—RAZARY N Tlx, DynamoDB 754 hT—7
JL & Amazon Kinesis —2 A K1) — /L (cdcStream) ZER L., TXNTOEFHA AN —AIICEE
ENBELSICTFARNT—TILERELTVET,
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Const cdcStream = new kinesis.Stream(this, 'flightsCDCStream', {
streamName: 'flightsCDCStream'
1)

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

1)

ROI—RAZARY NEFRETIE, Spring Cloud Stream BB ZEEZEL £T, <NlZ&k 2T, Kinesis
ANV—LOEFHZRBL, ChSDARVNZESICMEBTHLEHICSQS F1—ICEELTVWE
ED

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.sgsClient.getQueueUrl(getQueueRequest).queuelrl();
try {
SendMessageRequest send_msg_request = SendMessageRequest.builder()
.queueUrl(queueUlrl)

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

GitHub YR N1)

CONZ—=2OH DTN T—FTIOF Y OREBEERICOV T, https://github.com/aws-samples/
transactional-outbox-pattern IZ&% % GitHub URZ KU ZSHBL TS EE L,
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