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In other words, serverless means…

No provisioning,
no management

Pay for value

Automatic 
scaling

Highly available 
and secure



Ok, but who’s been adopting it?



Growing ecosystem



Anatomy of a Lambda function

Handler() function
Function to be executed 
upon invocation

Event object
Data sent during Lambda 
function Invocation

Context object
Methods available to 
interact with runtime 
information (request ID, 
log group, more)

import json

def lambda_handler(event, context):
# TODO implement
return {

'statusCode': 200,
'body': json.dumps('Hello World!')

}



Import sdk
Import http-lib
Import ham-sandwich

Pre-handler-secret-getter()
Pre-handler-db-connect()

Function myhandler(event, context) {
<Event handling logic> {

result = SubfunctionA()
}else {

result = SubfunctionB()

return result;
}

Function Pre-handler-secret-getter() {
}

Function Pre-handler-db-connect(){
}

Function subFunctionA(thing){
## logic here
}

Function subFunctionB(thing){
## logic here
}

Business logic subfunctions

Your handler

Dependencies, configuration information,
common helper functions

Common helper functions



Bootstrap
the runtime

Start your
code

Serverless Functions - execution lifecycle

Cold start Warm
start

Download
your code

Start new
container

Time



Tune your function’s resources (“Power”)

Only a memory control - % of CPU core and network capacity

Is your code CPU, network or memory-bound?
If so, it could be cheaper to choose more memory

> Memory, > Cores, > Network



Architectural patterns for
Web apps / microservices / APIs



Web application (1)

DynamoDBLambdaAPI Gateway

Browser

CloudFront Amazon S3 Cognito



Web application (2)

DynamoDBLambdaAPI Gateway

Browser CloudFront

S3 Cognito

Lambda@Edge



Choose the right API endpoint type

Edge optimized: reduce latency from anywhere on the Internet

Regional: no CDN, ideal for in-region services

Private: expose APIs only inside your VPC



Choose the right API endpoint type (Edge)

AWS Region

API Gateway
Internet

edge location

edge location

edge location

CloudFront
Distribution

API Gateway Managed



Choose the right API endpoint type (Regional)

AWS us-east-2

API Gateway

Internet AWS us-west-2

API Gateway

Route 53

Lambda DynamoDB

Lambda DynamoDB

G
lobal Tables 



AWS Region

API Gateway

Your VPC

AWS Direct
Connect

On-premises

Choose the right API endpoint type (Private)



DynamoDBLambdaAPI Gateway

Browser

CloudFront S3 Cognito

Serverless web-app security

Static
 Content

• Geo-Restrictions
• Signed Cookies
• Signed URLs
• DDOS Protection

• Bucket Policies
• ACLs

AuthZ

• Cross Account
• Throttling per method
• Resource Policies
• Usage Plans

• Encryption at Rest
• VPC Endpoint

• Function policies
• Env Variables
• Parameters/Secrets



Lambda
Authorizer

Client

LambdaAPI
Gateway

DynamoDB

IAM

Custom authorizers



What if my requirements are different?



Sometimes you just need a CMS

Create larger
instances

Add attached
block storage

Load balance
your application

Connect to 
AWS services

Networking & 
data transfer

DNS 
management

One static 
IP/instance

Computing
power

AWS Lightsail



The happy monolith

Availability Zone 1 Availability Zone 2

Auto Scaling 
Group

Amazon RDS 
(master)

Instances

Amazon RDS 
(read-replica)

Elastic Load 
Balancing (ELB)

AWS Elastic Beanstalk



Backend focus
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Amazon 
CloudFront

Mobile

Web

Amazon 
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Amazon Simple 
Storage Service (S3)
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Static  / Single-page web apps (Amplify Console) 



Data ingestion and real-time analytics



Streaming with Amazon Kinesis
Collect, process, and analyze video and data streams in real time 

Kinesis Data
Firehose

SQL

Kinesis Data
Analytics

Kinesis Data
Streams

Kinesis Video
Streams



Serverless data ingestion

Amazon S3:
Buffered files

Kinesis 
Agent

Record 
producers Amazon Redshift:

Table loads

Amazon Elasticsearch Service:
Domain loads

Amazon S3:
Source record backup

Transformed recordsPut Records

Kinesis Firehose:
Delivery stream

AWS Lambda:
Transformations &

enrichment

Amazon DynamoDB:
Lookup tables

Raw

Lookup

Transformed



Kinesis Firehose Best practices

Tune buffer size and buffer interval
• Larger objects = fewer Lambda invocations & Amazon S3 PUTs

Enable compression to reduce storage costs

Enable Parquet format transformation (columnar)

Enable Source Record Backup for transformations
• Recover from transformation errors



Kinesis Data Streams and Lambda

# of shards corresponds to concurrent invocations of Lambda function

Batch size sets maximum # of records per invocation (min 1, max 10K)

Data Stream Processor Function

Streaming source Other AWS services



Fan-out pattern
Trade strict message ordering for higher throughput & lower latency

Kinesis Data Streams:
Stream

Lambda: 
Dispatcher function

Lambda: 
Processor function

Increase throughput, reduce processing latency

Streaming source

github.com/aws-samples/aws-lambda-fanout



Real-time analytics

Data Stream Kinesis Data Analytics:
Time window aggregation

Kinesis Data Firehose:
Error stream

S3:
Error records

Record 
producers

Lambda:
Alert function

DynamoDB

SNS:
Notifications



…
SELECT STREAM

"device_id", 
STEP(stream.ROWTIME BY INTERVAL '10' MINUTE),
SUM("measurement") as "sample_sum", 
COUNT(*) AS "sample_count"

FROM "SOURCE_SQL_STREAM_001” as stream 
GROUP BY 
"device_id”
…

Kinesis Data Analytics

Kinesis Data Analytics: 
Time window aggregation

Source stream Destination stream(s)



Serverless data analysis – meet data lakes!



What’s a data lake?

Collect, store, process, consume, and analyze organizational data

Structured, semi-structured, and unstructured data

Decoupled compute and storage

Fast automated ingestion

Schema on-read

Complementary to data warehouses



Serverless data lake
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Glue
Crawlers

Glue
Data Catalog

QuickSight

Redshift 
Spectrum

Athena

S3 
Bucket(s)

How to query all that data on S3?





Athena – Just SQL (managed presto)

Query duration: 44.66 seconds

Data scanned: 169.53GB

Cost: $0.85
($5/TB or $0.005/GB)

SELECT gram, year, sum(count)

FROM ngram

WHERE gram = 'just say no' 

GROUP BY gram, year

ORDER BY year ASC;

registry.opendata.aws/google-ngrams



Athena best practices

Partition data
s3://my-bucket/my-data/parquet/year=2018/month=11/day=25/

Use columnar formats – Apache Parquet, AVRO, ORC
Compress files with splittable compression (bzip2)
Optimize file sizes

aws.amazon.com/blogs/big-data/top-10-performance-tuning-tips-for-amazon-athena

https://aws.amazon.com/blogs/big-data/top-10-performance-tuning-tips-for-amazon-athena/


Serverless MapReduce

Lambda: 
Splitter

S3
Object

DynamoDB: 
Mapper Results

Lambda: 
Mappers

….

…. Lambda: 
Reducer

S3
Results



Pywren - http://pywren.io

Python library developed by UCI (University of California, Berkeley)

Up to 40 TFLOPS of peak compute power

Over 700 GB/sec of read and 500 GB/sec of write performance using S3

“numpywren: Serverless Linear Algebra”
https://arxiv.org/pdf/1810.09679.pdf

http://pywren.io/
https://arxiv.org/pdf/1810.09679.pdf
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