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Today’s Tutorial
Time Presentation Presenter

Now! – 11:00 Getting started with Unikraft (I) 👋

11:00 – 11:30 ☕ Coffee @ Foyer Garden 4 & 5

11:30 – 12:00 Getting started with Unikraft (II) 👋

12:00 – 13:00 A look inside the build & config system Razvan Deaconescu (UPB)

13:00 – 14:00 Lunch 🫕

14:00 – 15:00 Running complex applications Cristian Vijelie (UPB)

15:00 – 16:00 Running applications in binary compatibility Razvan Deaconescu (UPB)

16:00 – 16:30 ☕ Coffee @ Foyer Garden 4 & 5

16:30 – 17:30 Using Unikrat or performance-oriented use cases Vlad-Andrei Bădoiu (UPB)

17:30 – 17:45 Unikernels: Paths to production & current trends Hugo Lefeuvre (UoM)



Tutorial Material

https://asplos22.unikraft.org



Online Attendees

https://bit.ly/UnikraftDiscord

For live help & support by the open-source community



Active Contributors

~50
Publications

12
Talks & Presentations

40+

Years since first
commit

4
Institutes & Companies

10
Countries

6

The Unikraft Community
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Supported “Native” Applications
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Unikraft offers better performance
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Unikraft offers better performance

82% increase
in performance
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Unikraft offers better storage

Image Size

docker.io/nginx:1.15.6 42.62 MB

unikraft.io/nginx:1.15.6 1.3 MB

Memory Usage Disk Space
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Unikraft offers better performance
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Unikraft offers better optimization



The Unikraft Model



A Core Build System

The Unikraft Model



“Everything is a library”

A Core Build System

The Unikraft Model



Copyright © Unikraft UG.
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The Unikraft Model
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The Unikraft Model

Makefile & 
KConfig-based
system
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The Unikraft Model
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Types of Unikraft libraries

A “native” library

● Unikaft “core” internal libs

● Has “_SRC-y”
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Types of Unikraft libraries

A “native” library

● Unikaft “core” internal libs

● Has “_SRC-y”

A “wrapper” library

● An external library, e.g. openssl

● Markup to point to “origin”

● Still has “_SRC-y”

Bonus: “Binary Compatibility” shared-objects

(Covered later by Razvan)



“Everything is a library”

A Core Build System

The Unikraft Model



But,

How do we manage 
many libraries?

The Unikraft Model
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kraft

● Easily manage multiple libraries 
from different sources

● Quickly access updates and 
change between versions

● Automatically download application 
source dependencies
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● Unikernels defined in a kraft.yaml

kraft can auto-configure your apps
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● Unikernels defined in a kraft.yaml

kraft can auto-configure your apps

specification: ‘0.5’
unikraft: ‘0.5’
targets:
  - architecture: x86_64
    platform: kvm
libraries:
  newlib: stable
  lwip:
    version: stable
    kconfig:
      - CONFIG_LWIP_UDP=y
  ...
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kraft can auto-configure your apps

specification: ‘0.5’
unikraft: ‘0.5’
targets:
  - architecture: x86_64
    platform: kvm
libraries:
  newlib: stable
  lwip:
    version: stable
    kconfig:
      - CONFIG_LWIP_UDP=y
  ...

● Unikernels defined in a kraft.yaml

● Add new library, target or version 
dependencies via the CLI:

$ kraft configure --use openssl \
                 --yes LIBCRYPTO

# or use the TUI

$ kraft menuconfig
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kraft can help you build new libs

● Automatically generate a 
library from a cookiecutter 
template with on-screen help 
prompts:

kraft lib init



Access to build VMs

https://guacamole.grid.pub.ro/

 Username:  asplos
 Password:  hakuna-matata

🥑

Kindly provided to us/you by University POLITEHNICA Bucharest 🥰

Pre-installed with all the tools you need!

https://guacamole.grid.pub.ro/
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Building your first Unikraft unikernel

1. Install build dependencies

$ sudo apt-get install -y --no-install-recommends \
build-essential                               \
libncurses-dev                                \
libyaml-dev                                   \
flex                                          \
git                                           \
python3 python3-pip                           \
wget                                          \
socat                                         \
bison                                         \
unzip                                         \
uuid-runtime 

bash
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$ pip3 install https://github.com/unikraft/kraft.git@staging 

Building your first Unikraft unikernel

2. Install kraft: the command-line companion for Unikraft

bash
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$ export UK_KRAFT_GITHUB_TOKEN=ghp_..

Building your first Unikraft unikernel

3. Set a access token to Github

https://github.com/settings/tokens/new 

Select “repo:repo_public”

bash

https://github.com/settings/tokens/new
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Summary of kraft commands

$ kraft list update

$ kraft list

$ kraft list add https://github.com/me/lib-repo.git

$ kraft list pull

$ kraft fetch

$ kraft menuconfig

$ kraft configure

$ kraft build

$ kraft run

$ kraft up

Update the manifest

List known libraries, apps, platforms & versions

Add a repo to the manifest

Pull a remote repo to your workspace

Fetch the “origin” of a Unikraft wrapper library

Open the KConfig menuconfig

Configure the application based on kraft.yaml

Build the unikernel

Run the unikernel

Shortcut for fetch + configure + build + run

https://github.com/me/lib-repo.git


You have now
built a Unikraft 

unikernel



You have now
built a Unikraft 

unikernel

But how does Unikraft work?
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The Unikraft Model

Makefile declares:
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The Unikraft Model

Makefile declares:



Makefile.uk
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Makefile.uk



Ultimate Performance & Security.

https://github.com/unikraft

https://unikraft.org 

info@unikraft.io

@UnikraftSDK

https://github.com/unikraft
http://unikraft.org
mailto:info@unikraft.io
https://twitter.com/UnikraftSDK

