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Stack Overflow 2017 survey: Most Loved, Dreaded, and Wanted Platforms
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Serverless developers focus more on code, less on infrastructure

s

Increasing focus on business logic

>
Decreasing concern (and control) over stack implementation

© Materna GmbH 2017 www.materna.com



Container, Platform, Function - As a Service Customer managed

Customer unit

FaaS Vendor

P :
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Application Application Application

Runtime Runtime
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Monitoring
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Container (Container)
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No server is easy to
manage than no server
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TOOLS

Technology Radar April 2017

ADOPT

55.
56.

fastlane
Grafana

TRIAL

Airflow NEW

58. Cake and Fake NEW
59. Galen
60. HashiCorp Vault
61. Pally
62, Scikit-learn
Lg?). Serverless Framework NEW
T Talsman
65. Terraform
ASSESS
66. Amazon Rekognition NEW
67. Android-x86
68. Bottled Water
69. Claudia NEW
70. Clojure.spec
71.  InSpec NEW
72. Molecule NEW
73. Spacemacs NEW
74. spaCy NEW
75. Spinnaker NEW
76. Testinfra NEW
77. Yarn NEW
© Materna GmbH 2017
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Technology Radar 2017
echnology Radar ThoughtWorks:

A serverless architecture approach replaces long-running virtual machines with ephemeral compute power that
comes into existence on request and disappears immediately after use. Our teams like the serverless approach; it's
working well for us and we consider it a valid architectural choice. Note that serverless doesn't have to be an all-or-
nothing approach: some of our teams have deployed a new chunk of their systems using serverless while sticking to a
traditional architectural approach for other pieces. Although AWS Lambda is almost synonymous with serverless, the
other major cloud providers all have similar offerings, and we also recommend assessing niche players such as

webtask.

History for Serverless architecture

MAR
LAl TRIAL

A serverless architecture approach replaces long-running virtual machines with ephemeral compute power
that comes into existence on request and disappears immediately after use. Our teams like the serverless
approach; it's working well for us and we consider it a valid architectural choice. Note that serverless doesn't
have to be an all-or-nothing approach: some of our teams have deployed a new chunk of their systems using
serverless while sticking to a traditional architectural approach for other pieces. Although AWS Lambda is
almost synonymous with serverless, the other major cloud providers all have similar offerings, and we also

recommend assessing niche players such as webtask.

© Materna GmbH 2017 www.materna.com 10
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ttps://martinfowler.com/articles/serverless.html August 2016 Mike Roberts
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> unit of deployment and scaling
2s, VMSs, or containers visible in the programming m de
t storage lives elsewhere
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Serverless architectures abstract many of the operations specific cloud

native 12 Factors

I Codebase

1 Dependencies

I Confiquration
IV  Backing services

V Build, release, run

VI Processes
VII Port binding
VIII Concurrency

IX Disposability

X Dev/prod parity

XI Logs

Xl Admin processes

© Materna GmbH 2017

Handled by developer (Manage versioning of functions on their own)
Handled by developer, facilitated by serverless platform

(Runtimes and packages)

Handled by platform (Environment variables or injected event parameters)

Handled by platform (Connection information injected as event parameters)

Handled by platform (Deployed resources are immutable and internally
versioned)

Handled by platform (Single stateless containers often used)

Handled by platform (Actions or functions are automatically discovered)
Handled by platform (Process model is hidden and scales in response to
demand)

Handled by platform (Lifecycle is hidden from the user, fast startup and elastic
scale is prioritized)

Handled by developer (The developer is the deployer. Scope of what differs is
narrower)

Handled by platform (Developer writes to console.log,

platform handles log streaming)

Handled by developer (No distinction between one off processes and long
running)

www.materna.com 13



No Operations?
More Automation!

© Materna GmbH 2017 14




Where serverless fits in? Latency sensitivity vs access frequency

Tt | Latengy aitial Latency critical
low frequency access high frequency access
=
=
=
g
=
Michael Hausenblas HENE) gh fréquency
2017 O'Reilly "

Access frequency

© Materna GmbH 2017 www.materna.com



The Scale Cube and Microservices: 3 Dimensions to Scaling

Maximum scalability

Scale by Using Microservices
Y-Axis (functional decomposition)

Scale by Sharding Databases

[-Axis (data partitioning)
Monolithic system Scale by Cloning Services
X-Axis (horizontal duplication)
Source: The New Stack. Based on the "The Art of Scalability," by Martin Abbott & Michael Fisher. THENEWSTACK

© Materna GmbH 2017 www.materna.com 16



Serverless cost models charge more accurately for usage

Cloud resource cost
better matches
business value gained

Not a silver bullet, but this can result in
substantial savings for many workloads

© Materna GmbH 2017 www.materna.com
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concept of serverless computing

Triggers Management

Ul, CLI, API

© Materna GmbH 2017 www.materna.com
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PaaS = FaaS + BaaS

=

© Materna GmbH 2017

\

N\
N

-

~

Event

[

\

Context ]
J

|

Result p.
(optional)

/

-

/

~~h

/

N

[Funcﬁon ]
<

Back
end
logic

www.materna.com

21



SQL Trigger

OH

f DELETE

INSERT

_)| INSTEAD .>| OF

L LUPDATE

—)l TABLE {neated_table_mlumnj—)
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— ON

G
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ROW
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Characteristics of | ,
serverless 4 ; Resume

The serverless
AWS Lambda, IBM framework
# OpenWhisk, Azure |
Functions

applications?
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Serverless provider

oK ok,

AWS Lambda Azure Functions IBM Open Whisk  Cloud Functions

© Materna GmbH 2017 www.materna.com 24



Azure functions elements

Code Events + data Azure Functions
</ > . 5 . < 5>

© Materna GmbH 2017 www.materna.com
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Azure Functions architecture /

Search . .

Functicns
. 1 module.exports = function (context, myTimer) {
. Functions . .
+ New Function 2 var timeStamp = new Date().toIS0String();
3
<> GenericWebhookJS1 <= New Function 4 if(myTimer.isPastDue)
5 {
] \ . . . Py
Proxies (preview) <» GenericWebhookJS1 ? 3 context.log('JavaScript is running late!’);
. ; . . . . . )
e e ; _ 8 context.log('JavaScript timer trigger function ran!', timeStamp);
< » TimerTriggers1 g9
10 context.done();
¢/>Develop ? 11 };
¥ Integrate
£ Manage
Q Monitar

Proxies (preview)

+ New proxy

# Function app settings

[Z] API Definition (preview)

© Materna GmbH 2017 www.materna.com 26



Apache OpenWhisk Serverless platform http://openwhisk.org/
- Apache OpenWhisk

This project contains the source code for the Apache OpenWhisk Serverless platform

devi@openwhisk.incubator.apache.org

Repositories People 13

inned repositories

openwhisk openwhisk-catalog openwhisk-wskdeploy

Apache OpenWhisk is a serverless event-based Curated catalog of Apache OpenWhisk packages to Utility for deploying and managing Apache
programming service and an Apache Incubator interface with event producers and consumers OpenWhisk packages and projects

project.

@5cala K14k Y289 JavaScript W6 ¥ 16 ®Gco ke Yo
openwhisk.github.io openwhisk-client-go

Apache OpenWhisk website (openwhisk.org) code
built using Jelkyll

@HTML W4 ¥10 @G K4 ¥4

© Materna GmbH 2017 www.materna.com 27



http://openwhisk.org/

&% Cpenwh
Fine-grain
consumpt

Pay only for the
actions use, doy
an action is not

so you don't pa;, ._.

© Materna GmbH 2017

www.materna.com

Plug your service
into Apache
OpenWhisk.

Apache OpenWhisk makes it simple for
thousands of developers to integrate with
your service. Make it easy for developers to
perform actions when something happens
in your service, or to send data into your
service when things happen somewhere
else.

Become part of a thriving, open source
ecosystem. Get your service in the hands
of more developers, and make it easier
than ever for other providers to integrate
with your services.

e e e e e p me e wmeea s

28



Developers work with packages, triggers, actions, and rules

© Materna GmbH 2017 www.materna.com
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OpenWhisk architecture ‘ ‘

_ - _ .

CRUD triggers, actions, and rules
invoke actions

Package

Feed

Package
NodeJS

Service ecosytem

Feed

Package Swift NodeJS Docker 3rd party services

Rule IIHH#HHII
q

Docker

Self-enabled services

Package

© Materna GmbH 2017 www.materna.com 30



OpenWhisk is built on solid open source foundations

o
kaf

afka

Invoker Invoker Invoker

&

ok

© Materna GmbH 2017 www.materna.com 31



Bluemix offers management, tooling, and monitoring Apache OpenWhisk

Mamnace

Manitor APl

Diarvarkog

S m

MY SEQUENCES

RO - S CNARNCE

SENN0E- SSQUSNCE

NY ALILES

opaniridge-foed-rule
rchesr-rike

B - 1

© Materna GmbH 2017

create-order-event

vor Cloudant = require(’cloudont’);

fon
s [ Fetches the customer object on

paroms, _id
poroms . applionce_serial
paoroms . warranty_espiration
params  part_number

parans , CLOUDANT _USERNAME
params , CLOUDANT _PASSWORD

L I T

s
function main(params) {

console. log{params);

return new Promise Function(resolve,

(onfigure dotobase connection

waor cloudont = new Cloudant({

801 Trial Dayn Remaining W

service dotaobase chonges trigger (which has the applionce_serial)

The id of the record in the Cloudont 'service’ datobase

The applionce serial inserted in the Cloudont “service' dotobose
The warronty expiration inserted in the Clowdont 'service’ dotobase
The part nusber inserted in the Cloudent ‘service' datobase
Cloudant usernome (set once ot oction update time)

Cloudant possword (set once ot oction updaote time)

Stondard Dpenhisk success/error response

reject) {

account: paroms.CLOUDANT _USERMAME
possword: poroms ., CLOUDANT _PASSWORD

)

war applionceDb = cloudant.db.use(

war orderDb = cloudant .db.usel "ords

Find the app

applioncelb. get{paroms . appl tonce_serial, function(err, body,

if (err) {

console. log( " [create-order-event

console. loglerr);
rejecti(|

ance object by the

serial (which is it d

head) {

moin] error: opplionceDb');

www.materna.com

Daniel Krook's Accouwd

Catalog

Support Manage

BE Browss Public Packages

MODEJSE ACTION

2. If in warronty, create request in order dotobose with stotus of "ordered’, which will invoke olert-customer-event to send the oppropriote email.
Zb. If mot im worromty, creote reguest in order dotobase with stotus of ‘pending’, which will imoke alert-customer-event to send the appropriote email.

View REST Endpoint

32



AWS Lambda functions

Uipload your code to AWS
Lambda

© Materna GmbH 2017

\ )
\

\ \
i/ N

o B8

HTTP

SERVICES ENDPOINTS

MOBILE APPS

Set up your code to trigger from other AWS
services, HTTP endpoints, or in-app activity

R
X
AT

Lambda runs your code only when triggerad,
using only the compute resources needed

www.materna.com

Pay just for the compute time you use

33



AWS Lambda Reference Architectures

© Materna GmbH 2 www.materna.com
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Lambda in Action: PaaS = FaaS + BaaS

Credentials

© Materna GmbH 2017

Lambda
API call
e )
Event
- ~
[ Context ]
\ v
Result }
| (optional) )
~
=)
Amazon
Y Cognito )

I

>

Application
Back end

/
e .
BaCk Amazon

RDS
end
logic

"l

Amazon
S3

AWS
Lambda
4 N
‘*{Funcﬁon ]
y
o %
Monitor API Calls

4 N

AWS

CloudTrail

\ %

www.materna.com
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AWS Lambda with and from AWS resources

Function
Invocation

Direct Use

of Resource

For example,
a file is uploaded
or something is written
in a database

© Materna GmbH 2017

-

Lambda API Call
Event AWS Lambda 5 Managed by AWS _
: b Resource
P . ' Notmanaged
T ) by AWS :
Result Do oo :
(Optional) P i N l :
4 oo Resource |1
Reso&rc':es can
be files, records
in a DB, etc.
"""""""""""""""""" Y Generated
Managed by AWS by AWS
: { AWSLlambda
i Events : ;
| - oy |- |
o |
! Not managed ": No:}ge;&:‘;ted
..... ¥ .. by AWS : YA ; :
o i Events T 7 :

Amazon Web Services >

Team

www.materna.com

7 AWS Java Web Project
i# AWS Lambda Java Project
7 AWS Java Project

Create a new AWS Lambda Java project

Create a new AWS Lambda Java project in the workspace

Project name: |S3EventDemo

Lambda Function Handler

execution. Learn more about Lambda Java function handler

Package Name: com.lambda.demo.s3

Each Lambda function must specify a handler class which the service will use as the enfry point to begin

Class Name: LambdaFunctionHandlar
Input Type: 53 Event B
Output Type: | S3EventOutput

Preview:

package com.lambda.demo.s3;

import com.amazonaws.services.lambda.runtime.Context;
import com.amazonaws.services.lambda.runtime.RequestHandler

import com.amazonaws.services.lambda.runtime.events.S3Event

B0verride

| Show README guide after creating the project

public class LambdaFunctionHandler implements ReguestHandler<S3Event,

S3EventOu

@

>

Cancel

Run function on AWS Lambda...
Upload function to AWS Lambda...




AWS Lambda with JavaScript function

Transformation

HTTP e
Request (GET) N ISON :
- - —_— v AWS
S : ff Lambda
—_— —_—
P HTTP : ISON
: Response e : 5 .
g Transformation var list = {"questions": [{"g": "Question", "a": "Answer"}]}
exports.handler = function{event, context) {
! Amazon API var num) = json.questions.length;
Gateway var rand = Math.floor(Math.random(} = numQ);

console. log{"Quote selected: ", rand);
context.succeed(json.questions [rand] );

© Materna GmbH 2017 www.materna.com



B~ & & Close

ﬂ Resou rce types 4 File: 'serveriess. template’

pe
» ApplicationAutoScaling = '
v ApiGateway

; ArticleBu... ArticleTa...
“dMiosei Bucket Table

» CeriificateManager
* CloudFormation

» CloudFront

» CloudTrail

» CloudWatch

» CodeBuild

» CodeCommit

+ CodeDeploy

v CodePipeline

~ Conflg PutArticle GetArticle
» DataPipeline Function Function
v DirectorvService |

Properties Metadata DependsOn Condition

@ PutArticle ¢
1- 1
2~ "Resources™: {
3 "PutArticle”: {
4 "Type™: "AWS::Serverless::Function”,
5+ "Properties”: {
6 "Handler™: "PutArticle”,
Tk "Policies™: [
8 "AmazonDynamoDBFullAccess™,
9 "Amazons3FullAccess”
1e 1
11~ "Environment”: {
33~ "Variables": {
13 - "ARTICLE_TABLE_NAME": {

© Materna GmbH 2017 www.materna.com



Eclipse Lambda HelloWorldService Test Case with test data

5 Project Explorer &% E 'S | § I

. Tad dynamoDEJavalab

----- [J elastiCacheJavalab

----- 1 hello-world-serverless

B- ‘.—/- HelloWorldService

El L/ arc

= H} de.materna
El El LambdaFunctionHandler. java
N ® LambdaFunctionHandler
- m Mail.java

- JRE System Library [JavasE-1.8]

- JUnit 4

Bl AWS SDK for Java [1.11.77]
& st
=58 de.materna
EI LambdaFunctionHandlerTest. java
m MailTest.java
i m TestContext.java
I 8] TestUtils.java
----- { } s3-event.put.json
----- { } sns-event.json

© Materna GmbH 2017

~Bh AWS Lambda Java Function Runtime [1. 1]

[J] LambdaFunct... 5 | (@ C:\Usersifp... [J] Mail.java [J] PutArtide.java [J] GetArticle.java [J] PutArtide.java
1 package de.materna;
2
3#® import com.amazonaws.services.lambda.runtime.Context;[]
8 public class LambdaFunctionHandler implements RequestHandler<S3Event, Object> {
9
18E @override
211 public Object handleRequest(S3Event input, Context context) {
12 context.getLogger(}.log("Input: " + input});
13
= Jf TODO: implement your handler .
15 return null; E- |]:| de.materna. AllTests [Runner: JUnit 4] (0,021 5)
16 } El u:l de.materna.LambdaFunctionHandlerTest (0,020 =)
17 P L.El testlambdaFunctionHandler (0,020 5)
18 } =8 u:l de.materna.MaiTest (0,001 s)

...... El testMail |:| 01 5

Step 1: Implement your function

Step 2: Test your function locally as JUnit test
Step 3: Upload your function to AWS Lambda
Step 4: Invoke your function on AWS

www.materna.com
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AWS Step Functions orchestrate a serverless processing workflow

Amaz:
——
Test Web
App
Ama
Dynan

© Materna GmbH 2017

Graph Code

M Success M Failed

-

Cancelled M In progress

www.materna.com

—_———————————

—————

_____

and validate
etadata from
:t (EXIF, size,
nat, etc.)

Amazon
Rekognition

rimage
mnail

“:-amazon

~ webservices
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Characteristics of | ,
serverless 4 ; Resume

The serverless
AWS Lambda, IBM framework
¥ OpenWhisk, Azure §
Functions

applications?
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http://www.serverless.com

SIRVER#LESS

FRAMEWORK

VERSION 1.0

AWS Lambda function in Nod

Build auto-scaling, pay-per-execution,
event-driven apps on AWS Lambda

[> WATCH THE VIDEO

> Read the docs or connect with the -::::mununit'-r

[F]] READ THE DOCS

Powered by

e
amazon g Microsoft Azure @m‘z'm &3 151 Openthisk

© Materna GmbH 2017 www.materna.com



Serverless Framework — Build web, mobile and loT applications with
serverless architectures via AWS Lambda and APl Gateway

Serverless is composed of Plugins. A group of default Plugins ship with the Framework, and here are some others you can
add to improve/help your workflow:

e eta Sync - Securely sync your the variables in your project's meta/variables across your team.

« Offline - Emulate AWS Lambda and Api Gateway locally to speed up your development cycles.

e Hook Scripts - Easily create shell script hooks that are run whenever Serverless actions are executed.

e CORS - Adds support for CORS (Cross-origin resource sharing). ,INO server is easier to manage than no server”
* Serve - Simulate API Gateway locally, so all function calls can be run via localhost. ~ DF- Werner Vogels AWS re:Invent 2015
e Webpack - Use Webpack to optimize your Serverless Node js Functions.

o Serverless Client - Deploy and config a web client for your Serverless project to S3.

¢ Alerting - This Plugin adds Cloudwatch Alarms with SNS notifications for your Lambda functions.

« Optimizer - Optimizes your code for performance in Lambda. Supports coffeeify, babelify and other transforms

s CloudFormation Validator - Adds support for validating your CloudFormation template.

» Prune - Delete old versions of AWS lambdas from your account so that you don't exceed the code storage limit.

» Base-Path - Sets a base path for all AP| Gateway endpoints in a Component.

e [est- A Simple Integration Test Framework for Serverless.

e 5NS Subscribe - This plugin easily subscribes your lambda functions to SN5 notifications.
s J5Hint - Detect errors and potential problems in your Lambda functions. § roviniEss

e ESLint - Detect errors and potential problems in your Lambda functions using eslint. 7 A”[Wﬂﬁ[

* Mocha - Enable test driven development by creating test cases when creating new functions

https://github.com/serverless/serverless

© Materna GmbH 2017 www.materna.com



https://serverless.com/framework/docs/

® |ntro

s |nstallation
e Credentials
s Services

* Functions
e Fvents

& Resources
¢ Deploying
e Testing

® Variables
e Packaging
e |AM

* Plugins

s Workflow

* Serverless.yml

© Materna GmbH 2017

ighg
——

wairdinazon

-‘-
B¥ webservices

CLI Reference

Config Credentials
Create

Install

Deploy

Deploy Function
Deploy List
Invoke

Invoke Local
Logs

Metrics

Info

Rollback

Remove

® Serverless Stats

» APl Gateway

® Streams
*.53

s Schedule
® SNS

e Alexa Skill
s loT

e CloudWateh Event

www.materna.com

SERVER#LESS

{ } Examples

e Hello World

45



https://serverless.com/framework/docs/

support

"'i'i l"ii"l l"ii"l
Apache OpenWhlsk Il webservices Il webservices Il webservices
Microsoft Azure 1M Guide =1 CLI Reference # Events

Google Cloud Functions

© Materna GmbH 2017

A

IBEM Open\Whisk

0 Guide

il \icrosoft
Bl Azure

I Guide

L A

IBEM OpenWhisk

3 CLI Reference

mHll Vicrosoft
Ml Azure

=1 CLI Reference

&Y

IBEM OpenWhisk

# Events

il \icrosoft
Ml Azure

# Events

46
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Characteristics of serverless computing

© Materna GmbH 2017 www.materna.com 49
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© Materna GmbH 2017

1.
2.
3.
4.
5.

e cCases.

Event-driven data processing

Web applications

Mobile and Internet-of-Things applications
Application ecosystems

Event workflows

www.haterna.com
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Resume fé

= Service without server means less Ops

= Like convenience food

= Reduced costs (development, operation (BaaS), scaling (Faa$S))
= Vendor lock-in

= Stateless (CaaS)

= Less complexity more flexibility

= Less maintenance more elasticity

= Nondeterministic, latency, start-up, a synchronous

= Monitoring, Debugging, Logging

=  Optimization

© Materna GmbH 2017 www.materna.com 51



Conclusion fé

= Newer workloads moving to cloud better fit for event driven
programming

= Serverless cost models promise a better match between resources used
and value delivered

= platform for cloud native, event-driven applications

= Scaling Per-Request & Optimal Utilization

= Flexible Programming in different languages

= Crowing Ecosystem

= Another emerging alternative architecture style

© Materna GmbH 2017 www.materna.com 52



Some more books...

OREILLY"

Serverless
Ops

Michael Hausenblas

© Materna GmbH 2017 www.materna.com



further information
= hitps://www.informatik-aktuell.de/betrieb/server/function-as-a-service-

was-ist-serverless-computing.html
= https://cloud.google.com/functions/
= Michael Hausenblas, Serverless Ops, O’Reilly Media, 2017

= Badri Janakiraman, Serverless, June 2016
https://martinfowler.com/bliki/Serverless.himl

=  AWS Lambda https://aws.amazon.com/lambda
= Azure Functions https://azure.microsoft.com/de-de/services/functions/

= Danilo Poccia, AWS Lambda in Action, Event-driven serverless
applications, Manning, 2016

= Mike Roberts, Serverless Architecture, August 2016
https://martinfowler.com/articles/serverless.html
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