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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)

7 d— Ky 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

CONBR—=2DOUY U TIIVNT—FTIOF ¥ ORLBEREIC OV T, hitps://github.com/aws-samples/
anti-corruption-layer-pattern @ GitHub JRI N ZSBL TS EE V),
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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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B%iE. Amazon API Gateway RESTAPI IC& > THBEhET., BHRREEDSZRAOAD Y U ZXE
L. DynamoDB T—7ILICTF—REEEIAKET,

Client
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cOto2a> oy 7 I I—REFE, Lambda ZEALTRXSMEFILEREL, 12 T7TAKNS
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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
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 V75 ARZEEITAILERL., RX/2ODY IV ZRXRTLET,

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

T2 7ILI—K, 38
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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}")

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 7H 72 —0UF A
DDBRecipientAdapter ¥ J Al&. DynamoDB T—7 I ADT IVt AERELE T,

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(

T2 7ILI—K, 39
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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§#get_recipient_input_portik. RecipientInputPortVZADNDA VAR AD
77O0RK)TY, BETRITHTR—AVARAZFERALTHEHAR—NITAOA VAR A%ZERE
ELET,

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),
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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[@].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 URZ K1)

CONZ—=2OH TN T—FTO0F Y ORLBERERICOVTIE, https://github.com/aws-samples/
aws-lambda-domain-model-sample ® GitHub UR MU ESBL TS EE L,

BYIE 5 ¥

+ TAlistair Cockburn IC &2 ANBET—FTOF v ORLE
s EFEALEELT—FTOF ¥ OBF AWS Lambda (HZAFEAWS 7 OVREE)

R T


https://github.com/aws-samples/aws-lambda-domain-model-sample
https://github.com/aws-samples/aws-lambda-domain-model-sample
https://alistair.cockburn.us/hexagonal-architecture/
https://aws.amazon.com/jp/blogs/news/developing-evolutionary-architecture-with-aws-lambda/
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{
"type": "Email”,
"source":"payments"
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N
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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)
{
//Success
case HttpStatusCode.OK:
retry = false;
Console.WritelLine(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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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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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)>>JL—KNI& application.properties 77 /)L 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);

EETF—XFv7F v (CDC) DEA

cOto>a>o7)L1—RiE, DynamoDB OEEF—XF ¥ 7F v (CDC) #eE=FEHL TH
SOOI AT IORNRY DANEZ -2 2R2ETEHEERLTVWE T, I— R&4AZERTDIC
&, ZOHlD GitHub VRS KR ZSBL TS EEL,

X @ AWS Cloud Development Kit (AWS CDK) 1— RAZARY &, DynamoDB 754 hF—7)L
& Amazon Kinesis F—2 AR —A (cdcStream) ZHER L, IXNTOEHFEANI—AILEET
BESICTSARNT—TILERELET,
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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)

ROOA—RAZIRY NEFREWR., Kinesis ANU—AHRNOEFHFZEEL., Chs5DA X2 KNz SQS
FI1—ICEELTESICME TS Spring Cloud Streams B EEEL £,

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) {
logger.error("Error sending message to SQS", e);
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