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NotionsNotions

Technologies that run the cloud
Virtualization, virtual machines (QEMU/KVM)…
Containers (Docker), orchestrators (Kubernetes), micro-services…
Serverless, Function-as-a-Service (Apache OpenWhisk)…

Techniques to run on the cloud
Application architecture
Availability, scalability, security…

Systems point of view
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OutlineOutline

1. Hardware virtualization
1. What is virtualization?
2. VMs and hypervisors
3. Demo: QEMU/KVM
4. VM management with

libvirt
5. Virtualization for the cloud
6. Internals of an hypervisor

Lab: VM management with
libvirt

2. Operating System-level Virtualization
1. VMs are hard
2. Containers and container engines
3. Demo: Docker
4. Dockerfile
5. Internals of Docker Engine
6. Demo: namespaces & cgroups
7. Containers for the cloud: micro-

services
8. Containers for the cloud:

orchestration
9. Demo: Kubernetes

10. deployment.yaml
Lab: Simple Container Engine

3. Serverless Computing
1. Containers are hard
2. Backend-as-a-Service
3. Function-as-a-Service
4. Demo: Apache OpenWhisk
5. Application architecture
6. Internals of Apache

OpenWhisk
7. Limits

Lab: Initiation to Apache
OpenWhisk
Lab: Scaling Horizontally a Web
Service, Revisited
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ResourcesResources

Class website: 
Sources of demos
Labs
Lectures
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Further readingsFurther readings
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Hardware virtualizationHardware virtualization
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ServerlessServerless

SAND: Towards High-Performance Serverless Computing. Akkus, Chen, Rimac, Stein, Satzke, Beck, Aditya, Hilt. In
USENIX ATC 2018.
From Laptop to Lambda: Outsourcing Everyday Jobs to Thousands of Transient Functional Containers. Fouladi, Romero,
Iter, Li, Chatterjee, Kozyrakis, Zaharia, Winstein. In USENIX ATC 2019.
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Other topicsOther topics

Memory management, storage, networking, power management…
Operating systems, distributed systems…
Security, reliability, availability…
Programming models, orchestration…
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