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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)
{
_apiGatewayDev += "/" + details.ServiceName;
Console.WriteLine(_apiGatewayDev);

var userDetails = details as UserDetails;
var userMicroserviceModel = new UserMicroserviceModel();
userMicroserviceModel.UserId = userDetails.UserId;

0z
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n +

userDetails.AddressLinel + ",

AWS HZE 7tol=
userMicroserviceModel.Address
userDetails.AddresslLine2;
userMicroserviceModel.City = userDetails.City;
= userDetails.State;

userMicroserviceModel.State
userMicroserviceModel.Country = userDetails.Country;

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

{
userMicroserviceModel.ZipCode
Console.WritelLine("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);

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

var content

await _client.PostAsync(_apiGatewayDev, content);

var response
return response.StatusCode;
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https://docs.aws.amazon.com/prescriptive-guidance/latest/modernization-net-applications-security/authentication.html
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https://aws.amazon.com/cloudfront/
https://docs.aws.amazon.com/AmazonCloudFront/latest/DeveloperGuide/lambda-event-structure.html
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new List<object>
{currentTimeStamp}).GetRemainingAsync();

if (serviceDetails.Result.Count > Q)

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

Ct& ZE0| M= Step Functions /3 & Z 2| Amazon States Language 22 £ 0{&LILCt.

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

{
"Variable": "$.CircuitStatus",
"StringEquals": "OPEN",
"Next": "Circuit Open"
},
{
"Variable": "$.CircuitStatus",
"StringEquals": "",
"Next": "Execute Lambda"
}
]
.
"Circuit Open": {
"Type": "Fail"
}
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class Recipient:
def __init_ (self, recipient_id:str, email:str, first_name:str, last_name:str,
age:int):
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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:

=

RecipientInputPort EeilA = F=4IXF ZEA0| AZED TR 2 E A=-lELICH

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)
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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}")

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 O{E{E{ EeiA

DDBRecipientAdapter 224 = DynamoDB E{|O|201| CHEt BMAE FEELICH

J

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,
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"last_name": recipient.last_name,
"age": recipient.age,
"slots": []
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Lambda & < get_recipient_input_portE= RecipientInputPort 224
HEC|QULICH 23 o{”HIE] QIARAE AIE5l0 £3 ZE oA QIARHAE ?’SZ*LIEL

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
ME IC 38
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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 2[Z X|E 2|

O THEHo| ME ot 7RI E 2715 73152 H https://github.com/aws-samples/aws-lambda-domain-
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« Hexagonal architecture, & A 4%} Alistair Cockburn
« Developing evolutionary architectures with AWS Lambda(AWS 221 HA|IZ (L E01))
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$.source="payments"
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{
"type": "Email"”,
"source":"payments"
¥
v
JSON
A
8 Make payment ﬂ D _tg Rules
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User Amazon APl Gateway  Lambda function Amazon EventBridge

payments

SEE

Payments

» Building event-driven architectures on AWS

$.type="Email” &

$.source="payments”

Lambda function Amazon Aurora

Customer (target) Customer DB

Lambda function Amazon DynamoDB
Sales (target) Sales DB
Amazon SNS Email notification
Email {target)

+ Send Fanout Event Notifications with Amazon Simple Queue Service (Amazon SQS) and Amazon

Simple Notification Servi

ce (Amazon SNS)
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» Choosing between messaging services for serverless applications

» Designing durable serverless apps with DLQs for Amazon SNS, Amazon SQS, AWS Lambda

» Simplify your pub/sub messaging with Amazon SNS message filtering
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Ticket processor .

ﬁWS Lambda

icket Infc
Success
3rd failure Z2nd failure 1st failure
\L \I{ l AWS Lambda
Get sentiment
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public async Task DoRetriesWithBackOff()
{
int retries = 0;
bool retry;
do

{

//Sample object for sending parameters
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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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» Timeouts, retries, and backoff with jitter(Amazon Builders' Library)
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Lambda: Invoke
' & Flace Order J
Choice state
s order placed T

/
$.5tatus == “ORDER_PLACED" ~—

//
? -
Lambda: Invoke J . \

Update Inventory

v
Choice state
s inventory updated D i \
—_

A

$.Status == “INVENT DR' _UPDATED?
. Lambda: Invoke \\
Lambda: Invoke — Revert Payment II
/_’) Make Payment pd — .'
$ Status == “ERROR’ I — |
; / |
/ Lambda: Invoke f
Revert Inventory [
)

v
Choice state _
Is payment success
| Lambda Invake
a Remove Order
*PAYMENT_COMPLETED"

v
Success state Fail state
@ Transaction success ® Transaction rollback
o . o -

5.5tatus ==
r

I

"
\

ME I

CH2 MZ F =& Step FunctionsE AF235}04 Saga 05’1IéE |O|HE ddste YHE BoigLtt
MM ZEE E24™ 0| o Q] GitHub 2| ZX|EEIE HZFHAIL.

EHA T O]

new Succeed(this, "SuccessState");
"Fail");

var successState
= new Fail(this,

var failState =
"Place Order", new LambdaInvokeProps

var placeOrderTask = new Lambdalnvoke(this,

{
LambdaFunction = placeOrderLambda,

Comment = "Place Order",

RetryOnServiceExceptions = false,

PayloadResponseOnly = true

1)
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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 Payment", new LambdaInvokeProps
{

LambdaFunction = revertPaymentLambda,

Comment = "Revert Payment",

RetryOnServiceExceptions = false,

PayloadResponseOnly = true
}) .Next(revertInventoryTask);

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

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

Step Functions & &E 4! 9

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 2[Z X|E 2|

™ https://github.com/aws-samples/saga-orchestration-

O| THEO| M= o} F|ElR{ = txls| 754524
netcore-blogi| A GitHub 2| ZX|EZ|E & ZtMIR.
Ez3 3%

 Building a serverless distributed application using Saga Orchestration pattern
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M
i
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AWS Lambda AWS Lambda Amazon 5QS AWS Lambda
Flight service Event processing Payment service
service
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Amazon DynamoDB

o Flight table update
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Flight table Iltem Stream

L 2

O| MMo| ME FE &= Ol REA EH|O|E2 AF2510{ ETHMM Ol REA THEE 735t BHE Hod
ELCH MAM 2 =& 224 0] o o| GitHub 2| ZX|EE|IE FZHML.
ZZ2 O|o|E{H|0|A 2| Flight NE{E|Q Flight O|HIEE Bt ERHAHM LHO| Z} Ef|0|E

@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.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);
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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)
CIE ZE =2 4 M0 ME Kinesis AE 20| QC|0|EE MEHST F7I X 2|E Q|5H 0o|2{&t O
EE SQSCH7|¥o| MESl= 2z EetRE AER & +E HolghLct

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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» The Twelve-Factor App(Adam Wiggins2| ePub)

» Nygard, Michael T. Release It!: Design and Deploy Production-Ready Software. 2E. Raleigh, NC:
Pragmatic Bookshelf, 2018.

* Polyglot Persistence(Martin Fowler@| £ 21 HAIE)
« StranglerFigApplication(Martin Fowler| 2 21 HAIE)
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