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⚡ serverless.com ⚡
framework for building

web, mobile and IoT applications on
AWS Lambda, API Gateway, and related services
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Vendor Lock-in !
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Scale
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Money
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The Plan
→ Understand the Pieces

→ Serverless
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IndependentConsultingManual.com
Remarq.io

CloudHdr.com
Things I Enjoy:

Dopamine, Serotonin
Other Interests:

Drumming, Photography, and Brewing
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The Pieces
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Lambda
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API Gateway
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DynamoDB
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RDS
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CloudFormation
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Putting it all together
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Lambda
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Supported Runtimes
Node
JAVA
Python
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Anatomy of a 
Lambda 
Function
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'use strict';
module.exports.handler = (event, context, callback) => {
    console.log('value1 =', event.key1);
    console.log('value2 =', event.key2);
    callback(null, event.key1);  // Echo back the first key value
    // callback('Something went wrong');
};
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event

used to pass data to the function
{
  key1: 'value1',
  key2: 'value2',
  key3: 'value3'
}
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context

provides runtime information
{
  getRemainingTimeInMillis: function(){},
  functionName:             'handler',
  functionVersion:          'xyz',
  awsRequestId:             '12345',
  logGroupName:             'abcde',
  identity:                 {...},
  clientContext:            {...}
}
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callback

used to return data or an error
// signature
callback(error,data);
// call with error
callback("some error message");
//or call with data
callback(null, someData);
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Lambda Lifecycle
!

1. You upload your code
2. Amazon doesn't do anything
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Lambda Cold Start ❄
1. AWS Receives Execution Request

2. Container is provisioned
3. Container is loaded with your code

4. Your code begins exeuction
5. Your code returns a result
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Time Passes
!

(But not too much)
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Lambda Container Reuse ♻
1. AWS Receives Execution Request

2. Your code begins exeuction
3. Your code returns a result
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Lambda Pricing !

Charged by:
→ # of requests

→ length of execution
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Lambda Request Pricing

First 1 million requests per month are free
$0.20 per 1 million requests thereafter

($0.0000002 per request)
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Lambda Excecution Pricing

First 400,000 GB-seconds per month are free
$0.00001667 for per GB-second thereafter
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GB-second 
 =

LambdaMemoryInGigabytes * ExecutionTime
1GB * 1sec = 1 GB-sec

0.5GB * 2sec = 1 GB-sec
0.1GB * 0.5sec * 20executions = 1 GB-sec
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Lambda Pricing Example

3 million executions per month
512MB of memory

1 second execution time
$18.74 per month
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Lambda Pricing Example

3 million executions per month
512MB of memory

0.5 second execution time
$6.24 per month
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Lambda Pricing Example

3 million executions per month
512MB of memory

0.2 second execution time
$0.40 per month
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API Gateway
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CloudFormation
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{
  "AWSTemplateFormatVersion": "2010-09-09",
  "Description": "Simple Rails & local Mysql stack",
  "Parameters": {
    "KeyName": {
      "Description": "Name of an existing EC2 KeyPair to enable SSH access to the instances",
      "Type": "AWS::EC2::KeyPair::KeyName",
      "ConstraintDescription": "must be the name of an existing EC2 KeyPair."
    },
    "DBName": { ... },
    "DBUser": { ... },
    "DBPassword": { ... },
    "DBRootPassword": { ... },
    "InstanceType": { ... },
    "SSHLocation": { ... }
  },
  "Resources": {
    "WebServer": { ... },
    "WebServerSecurityGroup": { ... }
  },
  "Outputs": {
    "WebsiteURL": { ... }
  },
  ...
}

@jagthedrummer - OctoLabs.com



Serverless
serverless.com

Manage Lambda, API Gateway and CloudFormation
via code instead of via GUI.
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First step

→ Create a new AWS account!
→ Srsly!
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$ npm install -g serverless
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$ sls project create
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 _______                             __
|   _   .-----.----.--.--.-----.----|  .-----.-----.-----.
|   |___|  -__|   _|  |  |  -__|   _|  |  -__|__ --|__ --|
|____   |_____|__|  \___/|_____|__| |__|_____|_____|_____|
|   |   |             The Serverless Application Framework
|       |                           serverless.com, v0.5.5
`-------'
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Serverless: Initializing Serverless Project...  
Serverless: Enter a name for this project:  (serverless-bkqhpg) going-serverless-demo
Serverless: Enter a new stage name for this project:  (dev) 
Serverless: For the "dev" stage, do you want to use an existing Amazon Web Services
            profile or create a new one?
  > Existing Profile
    Create A New Profile
Serverless: Select a profile for your project: 
  > lambdatest
Serverless: Creating stage "dev"...  
Serverless: Select a new region for your stage: 
  > us-east-1
    us-west-2
    eu-west-1
    eu-central-1
    ap-northeast-1
Serverless: Creating region "us-east-1" in stage "dev"...  
Serverless: Deploying resources to stage "dev" in region "us-east-1" via Cloudformation
            (~3 minutes)...  
Serverless: /
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Serverless: Successfully deployed "dev" resources to "us-east-1"  
Serverless: Successfully created region "us-east-1" within stage "dev"  
Serverless: Successfully created stage "dev"  
Serverless: Successfully initialized project "going-serverless-demo"
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$ cd going-serverless-demo
$ tree
.
├── admin.env # AWS Profiles - gitignored
├── package.json # npm package file
├── s-project.json # project and author data
├── s-resources-cf.json # CloudFormation template
└── _meta # meta data for stage/regions config and variables - gitignored
    ├── resources
    │   └── s-resources-cf-dev-useast1.json
    └── variables
        ├── s-variables-common.json
        ├── s-variables-dev-useast1.json
        └── s-variables-dev.json

3 directories, 8 files
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$ sls function create
Serverless: Enter a new function name to be created in the CWD:  hello-world
Serverless: Please, select a runtime for this new Function
  > nodejs4.3
    python2.7
    nodejs (v0.10, soon to be deprecated)
Serverless: For this new Function, would you like to create an Endpoint, Event, or just the Function?
  > Create Endpoint
    Create Event
    Just the Function...
Serverless: Successfully created function: "hello-world"
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$ tree hello-world/
hello-world/
├── event.json # sample event for testing function locally
├── handler.js # function handler
└── s-function.json # data for your lambda function, endpoints and event sources

0 directories, 3 files
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hello-world/handler.js

'use strict';

module.exports.handler = function(event, context, cb) {
  return cb(null, {
    message: 'Go Serverless! Your Lambda function executed successfully!'
  });
};
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hello-world/s-function.json

{
  "name": "hello-world",
  "runtime": "nodejs4.3",
  "description": "Serverless Lambda function for project: going-serverless-demo",
  "customName": false,
  "customRole": false,
  "handler": "handler.handler",
  "timeout": 6,
  "memorySize": 1024,
  "authorizer": {},
  "custom": {
    "excludePatterns": []
  },
  "endpoints": [...],
  "events": [],
  "environment": {
    "SERVERLESS_PROJECT": "${project}",
    "SERVERLESS_STAGE": "${stage}",
    "SERVERLESS_REGION": "${region}"
  },
  "vpc": {
    "securityGroupIds": [],
    "subnetIds": []
  }
}
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hello-world/s-function.json

{
  "endpoints": [
    {
      "path": "hello-world",
      "method": "GET",
      "type": "AWS",
      "authorizationType": "none",
      "authorizerFunction": false,
      "apiKeyRequired": false,
      "requestParameters": {},
      "requestTemplates": { ... },
      "responses": {
        "400": { "statusCode": "400" },
        "default": {
          "statusCode": "200",
          "responseParameters": {},
          "responseModels": { ... },
          "responseTemplates": { ... }
        }
      }
    }
  ]
}
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! it!
$ sls dash deploy
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 _______                             __
|   _   .-----.----.--.--.-----.----|  .-----.-----.-----.
|   |___|  -__|   _|  |  |  -__|   _|  |  -__|__ --|__ --|
|____   |_____|__|  \___/|_____|__| |__|_____|_____|_____|
|   |   |             The Serverless Application Framework
|       |                           serverless.com, v0.5.5
`-------'

Use the <up>, <down>, <pageup>, <pagedown>, <home>, and <end> keys to navigate.
Press <enter> to select/deselect, or <space> to select/deselect and move down.
Press <ctrl> + a to select all, and <ctrl> + d to deselect all.
Press <ctrl> + f to select all functions, and <ctrl> + e to select all endpoints.
Press <ctrl> + <enter> to immediately deploy selected.
Press <escape> to cancel.

Serverless: Select the assets you wish to deploy:
    hello-world
    *  function - hello-world
    *  endpoint - hello-world - GET
    - - - - -
  > Deploy
    Cancel
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Serverless: Deploying the specified functions in "dev" to the following regions: us-east-1  
Serverless: ------------------------  
Serverless: Successfully deployed the following functions in "dev" to the following regions:   
Serverless: us-east-1 ------------------------  
Serverless:   hello-world (going-serverless-demo-hello-world):
  arn:aws:lambda:us-east-1:852612687751:function:going-serverless-demo-hello-world:dev  

Serverless: Deploying endpoints in "dev" to the following regions: us-east-1  
Serverless: Successfully deployed endpoints in "dev" to the following regions:  
Serverless: us-east-1 ------------------------  
Serverless:   GET - hello-world -
  https://yvgrg7f444.execute-api.us-east-1.amazonaws.com/dev/hello-world 
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Possible Architectures
→ Monolithic
→ Microservices
→ Nanoservices

@jagthedrummer - OctoLabs.com



Monolithic Architecture

→ A single Lambda function
handles multiple concerns
→ Multiple API Gateway

enpoints map to one Lambda
→ Cold start will be slow
→ Any interaction with the
system keeps Lambda alive
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Monolithic Lambda
MyGiantLambda
  ├── Users.[index|show|create|update|delete]
  ├── Posts.[index|show|create|update|delete]
  └── Comments.[index|show|create|update|delete]
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Monolithic API Gateway
/users[/*]
  └── MyGiantLambda.Users.[index|show|create|update|delete]

/posts[/*]
  └── MyGiantLambda.Posts.[index|show|create|update|delete]

/comments[/*]
  └── MyGiantLambda.Comments.[index|show|create|update|delete]
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Microservices Architecture
→ A single Lambda function for each concern/

resource
→ Multiple API Gateway enpoints map

to multiple Lambdas
→ Cold start not as slow

→ Any interaction with a concern
keeps that concern alive
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Microservices Lambda
UserLambda
  └── Users

PostLambda
  └── Posts

CommentLambda
  └── Comments
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Microservices API Gateway
/users[/*]
  └── UserLambda.[index|show|create|update|delete]

/posts[/*]
  └── PostLambda.[index|show|create|update|delete]

/comments[/*]
  └── CommentLambda.[index|show|create|update|delete]
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Nanoservices Architecture
→ A single Lambda function

for each logical function
→ One-to-one mapping between

API Gateway & Lambda
→ Fastest cold start

→ Each function has a seperate lifecycle
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Nanoservices Lambda
UserCreateLambda
  └── handler

UserUpdateLambda
  └── handler

PostCreateLambda
  └── handler

CommentCreateLambda
  └── handler
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Nanoservices API Gateway
POST /users
  └── UserCreateLambda.handler

PUT /users/:user_id
  └── UserUpdateLambda.handler

POST /posts
  └── PostCreateLambda.handler

POST /comments
  └── CommentCreateLambda.handler

@jagthedrummer - OctoLabs.com



Wrapping Up
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AWS Provides the 
Building Blocks
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Serverless Provides 
Structure and Process
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You provide the
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.

Thank you!
octolabs.com/goingserverless-okcjs
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