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Motivation

ISS Tech Innovation Lab Taking ML to Production - a Journey Innovation: Data Inspired Continuous Exploration

Resource Conscious Infrastructure 

- Hardware Constraints 

- Energy Consumption  

- Head Count 

- Operational Overhead  

- Configuration, Deployment Complexity 

- Effort to Debug, to Detect Anomalies 

- Time to Develop versus Time to Operate 

Guiding Principles 
- Strive for Simplicity 

- Partition where and whenever you can .. and you have tools to support and automate it. 

- Be Resource Conscious .. throughout each layer of the stack. 

- Prioritize Independence .. “Don’t be driven by technology, drive it" - BMW 

- It is all about a healthy balance .. which to find is the hardest part.

The anomaly of cheap complexity
It is often more cost-effective to take a very complicated device, and make it 
simulate simplicity, than to make a simpler device.

https://freedom-to-tinker.com/2022/08/03/the-anomaly-of-cheap-complexity/

“Simplicity is a great virtue but it requires hard work to achieve it and education to 

  appreciate it. And to make matters worse: complexity sells better.” 

- Edsger Dijkstra

You Build It You Run It

Be careful …

https://creativecommons.org/licenses/by/4.0/
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PaaS - Developer Cloud

resource-conscious
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Apache Mesos - Past & Present

https://mesos.apache.org/ 

https://thenewstack.io/apache-mesos-narrowly-avoids-a-move-to-the-attic-for-now/ 

https://d2iq.com/products/dcos

Thanks to the current Apache Mesos main committers! 

- Charles-Françoise Natali 

- Qian Zhang 

- Andreas Peters 

- …
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Apache Mesos
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Apache Mesos - Frameworks
Netflix Fenzo

The Past

https://mesos.readthedocs.io/en/latest/frameworks/ 

https://netflixtechblog.com/fenzo-oss-scheduler-for-apache-mesos-

frameworks-5c340e77e543 

https://github.com/att-innovate/torc_scheduler

Mesosphere DC/OS

https://creativecommons.org/licenses/by/4.0/
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Apache Mesos - M3s Frameworks
Current

Aventer UG - Andreas Peters

https://aventer-ug.github.io/mesos-m3s/index.html 

https://github.com/AVENTER-UG/mesos-m3s 

https://k3s.io/

resource-conscious

resource-conscious
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Apache Mesos - M3s
Baremetal-installs: 

- Mesos-Master/Agent 

- Mesos-DNS 

- Apache Zookeeper 

- Hashicorp Vault 

- Docker

resource-conscious
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Aventer UG - Andreas Peters

https://github.com/AVENTER-UG/mesos-compose 

https://aventer-ug.github.io/mesos-compose/

Apache Mesos - M3s Frameworks
Current

resource-conscious
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Apache Mesos UI In case you want to try it out: 

https://hub.docker.com/extensions/avhost/docker-mesos-extension
resource-conscious
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M3s Management
Docker Swarm as replacement for systemd/puppet/ansible

https://docs.docker.com/engine/swarm/ 

https://www.postgresql.org/ 

https://www.pgadmin.org/

https://traefik.io/ 

https://github.com/dockersamples/docker-swarm-visualizer 

https://www.hashicorp.com/products/vault

resource-conscious
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M3s Management Service
Infrastructure as Code and APIs 
Provides access to Docker Engine, M3s Frameworks, Shell commands defined in M3s config 

Will be open-sourced later this year.

Example: InflxuxDB Line Protocol 

https://docs.influxdata.com/influxdb/cloud/reference/syntax/line-protocol/

resource-conscious
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M3s - Managing K3s Cluster
M3s-Dashboard 
Will be open-sourced later this year.

https://wave.h2o.ai/ 

https://docs.docker.com/engine/swarm/ 

https://www.postgresql.org/ 

https://redis.io/ 

https://k3s.io/

resource-conscious
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SaaS - M3s Data-Science

https://jupyter.org/ 

https://spark.apache.org/ 

https://papermill.readthedocs.io/en/latest/# 

https://prestodb.io/ 

https://min.io/
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K M

M3s - Compose 
Framework

K M

S

Jupyterlab Jupyterlab as a Pod vs Jupyterlab as a Mesos Taks

Zero to JupyterHub with Kubernetes 

https://zero-to-jupyterhub.readthedocs.io/en/stable

resource-conscious
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Apache Spark

M3s - Compose 
Framework

K M

S

https://spark.apache.org/docs/latest/index.html

resource-conscious

https://creativecommons.org/licenses/by/4.0/


Apachecon 2022 - Marcel Neuhausler - Institutional Shareholder Services

This work is licensed under a CreaGve Commons AHribuGon 4.0 License.

Pipeline - Apache Airflow, Apache NiFi

https://nifi.apache.org/ 

https://airflow.apache.org/
M

K M

resource-conscious
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ML Platform, MLOps - Example News Processing

https://nifi.apache.org/ 

https://github.com/nteract/papermill

https://vespa.ai/ 

https://www.elastic.co/elasticsearch/

https://prestodb.io/ 

https://mlflow.org/

https://www.influxdata.com/ 

https://jupyter.org/

https://www.postgresql.org/ 

https://kafka.apache.org/

resource-conscious
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M3trics

https://wave.h2o.ai/ 

https://grafana.com/
https://prometheus.io/ 

https://www.influxdata.com/

resource-conscious

resource-conscious
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M3trics - Example Metrics Collection

https://github.com/nteract/papermill 

https://slack.com/

resource-conscious

https://creativecommons.org/licenses/by/4.0/
https://github.com/nteract/papermill
https://slack.com/


Apachecon 2022 - Marcel Neuhausler - Institutional Shareholder Services

This work is licensed under a CreaGve Commons AHribuGon 4.0 License.

M3s Future
2.0 ?

https://mesos.apache.org/ 

https://ebpf.io/ 

https://github.com/cilium/tetragon 

https://falco.org/ 

https://firecracker-microvm.github.io/ 

https://webassembly.org/

Data-Science / ML applied to Infrastructure
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• ML to Production .. it was an interesting journey .. and there is more to come. 

• Brilliant SREs and Data Infrastructure Engineers can build exciting tools and platforms. 

• “Data Inspired Continuous Exploration” - Innovation enabled by Apache Mesos, and many other 

resource-conscious tools and applications. Thanks to all the Committers and Contributors!

Summary
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