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Who is Frank Pientka?

Dipl.-Informatiker (TH Karlsruhe)

Principal Software Architect at Dortmund

iSAQB founding member

heise.de/developer/Federlesen column

over 20 years IT experience

lots of articles and talks

Materna GmbH founded 1980



© Materna GmbH 2017 www.materna.com

Agenda.

© Materna GmbH 2015 www.materna.de 3

Why serverless?
Characteristics of 

serverless 
applications?

Overview 
serverless offers

AWS Lambda, IBM 
OpenWhisk, Azure 

Functions 

The serverless 
framework

Resume



© Materna GmbH 2017 www.materna.com

Stack Overflow 2017 survey: Most Loved, Dreaded, and Wanted Platforms
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Serverless developers focus more on code, less on infrastructure
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Container, Platform, Function - As a Service
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Technology Radar April 2017
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Technology Radar 2017

10



© Materna GmbH 2017 www.materna.com

https://martinfowler.com/articles/serverless.html August 2016 Mike Roberts
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Serverless architectures refer to applications that 
significantly depend on third-party services 
(knows as Backend as a Service or "BaaS") or on 
custom code that's run in ephemeral containers 
(Function as a Service or "FaaS"). 
By using these ideas, and by moving much 
behavior to the front end, such architectures 
remove the need for the traditional 'always on' 
server system sitting behind an application. 
Depending on the circumstances, such systems 
can significantly reduce operational cost and 
complexity at a cost of vendor dependencies 
and (at the moment) immaturity of supporting 
services. 
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The Serverless Compute Manifesto re:Invent 2016

� Functions are the unit of deployment and scaling

� No machines, VMs, or containers visible in the programming model

� Permanent storage lives elsewhere

� Scales per request; Users cannot over- or under-provision capacity

� Never pay for idle (no cold servers/containers or their costs)

� Implicitly fault-tolerant because functions can run anywhere

� BYOC - Bring Your Own Code

� Metrics and logging are a universal right
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Serverless architectures abstract many of the operations specific cloud 
native 12 Factors
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I Codebase Handled by developer (Manage versioning of functions on their own)

II Dependencies
Handled by developer, facilitated by serverless platform
(Runtimes and packages)

III Configuration Handled by platform (Environment variables or injected event parameters)

IV Backing services Handled by platform (Connection information injected as event parameters)

V Build, release, run
Handled by platform (Deployed resources are immutable and internally 
versioned)

VI Processes Handled by platform (Single stateless containers often used)

VII Port binding Handled by platform (Actions or functions are automatically discovered)

VIII Concurrency
Handled by platform (Process model is hidden and scales in response to 
demand)

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

X Dev/prod parity
Handled by developer (The developer is the deployer. Scope of what differs is 
narrower)

XI Logs
Handled by platform (Developer writes to console.log, 
platform handles log streaming)

XII Admin processes
Handled by developer (No distinction between one off processes and long 
running)
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No Operations?

More Automation!

Ops
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Where serverless fits in? Latency sensitivity vs access frequency
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Serverless Ops
Michael Hausenblas

2017 O’Reilly
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Serverless cost models charge more accurately for usage
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“Serverless will 

fundamentally change 

how we build business 
around technology and 

how you code.”
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Simon Wardley

Why the fuss about serverless?
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concept of serverless computing
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What are Lambdas?

� �- calculus (Alonso Church 1936) Undecidability

� Lambda-Expression (Java 8 Functional Interface) 
(i, j) -> i + j

� Lambda-Architecture (Nathan Marz 2014) 
query = �(all data) = � (live streaming data) * 
� (historical data)

� AWS Lambda (2014): runtime for small functions

�
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PaaS = FaaS + BaaS
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SQL Trigger
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Serverless provider
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AWS Lambda Cloud Functions Azure Functions IBM Open Whisk
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Azure functions elements
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Azure Functions architecture
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Apache OpenWhisk Serverless platform http://openwhisk.org/
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http://openwhisk.org/
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Developers work with packages, triggers, actions, and rules
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OpenWhisk architecture
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OpenWhisk is built on solid open source foundations
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Bluemix offers management, tooling, and monitoring Apache OpenWhisk
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AWS Lambda functions
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AWS Lambda Reference Architectures

� Web Applications

� Mobile-Back-Ends

� IoT-Back-Ends

� Data Processing

� Real-time File Processing

� Real-time Stream Processing

� Extract, Transform, Load: Map 
Reduce

� Chatbots
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Lambda in Action: PaaS = FaaS + BaaS
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Steps to a lambda blank function:

� Step 1:  Create a lambda blank 
function

� Step 2: Configure triggers

� Step 3: Configure the function, 
choose Java 8 as the language

� Step 4: Upload your executable JAR 
and set the environmental variables

� Step 5: Set the Lambda function 
handler and role

� Step 6: Test invoke the function
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AWS Lambda with and from AWS resources
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AWS Lambda with JavaScript function
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Eclipse Lambda HelloWorldService Test Case with test data
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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
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AWS Step Functions orchestrate a serverless processing workflow 
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http://www.serverless.com
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Serverless Framework – Build web, mobile and IoT applications with 
serverless architectures via AWS Lambda and API Gateway

https://github.com/serverless/serverless

„No server is easier to manage than no server"
Dr. Werner Vogels AWS re:Invent 2015



© Materna GmbH 2017 www.materna.com

https://serverless.com/framework/docs/
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https://serverless.com/framework/docs/
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support 
AWS Lambda
Apache OpenWhisk
Microsoft Azure
Google Cloud Functions
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Serverless ! = headless

48
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Characteristics of serverless computing

� Limited resources (RAM, File, 
Requests)

� Short or long running jobs

� Event-, stream based

� stateless

Challenges

� sequence calls

� Local testing

� Restart

� Tuning

� Tracing, Debugging

� Monitoring
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five serverless patterns for use cases:

1. Event-driven data processing

2. Web applications

3. Mobile and Internet-of-Things applications

4. Application ecosystems

5. Event workflows



© Materna GmbH 2017 www.materna.com 51

Resume

� Service without server means less Ops

� Like convenience food

� Reduced costs (development, operation (BaaS), scaling (FaaS))

� Vendor lock-in

� Stateless (CaaS)

� Less complexity more flexibility

� Less maintenance more elasticity

� Nondeterministic, latency, start-up, a synchronous

� Monitoring, Debugging, Logging

� Optimization
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Conclusion

� 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
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Some more books…
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further information
� https://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.html

� 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

� Peter Sbarski ,Serverless Architectures on AWS, Manning, 2017

� Serverless Cost Calculator http://serverlesscalc.com/

� Serverless Framework http://serverless.com/

� IBM OpenWhisk http://openwhisk.org/
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