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What is wrong with Configuration?

Gnome platformGnome platform
with GSettingswith GSettings

KDE platformKDE platform
with KConfig XTwith KConfig XT

No Access

22

DConf INIXorg

DBus

KConfig

JSON
YAML

✔ Great technology 
available

✗ Not integrated
NIH*

*not invented here

/etc/distribution_specific

environment variables
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Where are we heading?

33

➢ Many formatsMany formats

➢ Weak toolingWeak tooling

➢ Little documentationLittle documentation

➢ No specificationNo specification

➢ Not declarativeNot declarative

➢ Not transparentNot transparent

➢ System administrators haveSystem administrators have

no easy lifeno easy life
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How to (not) change the situation?

44

(Thanks to xkcd.com)
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Goal: Technology Integration

Gnome platformGnome platform
with GSettingswith GSettings

KDE platformKDE platform
with KConfig XTwith KConfig XT

55

Specifications ini

Xorg
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KConfig
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/etc

XDG
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OtherOther
BindingsBindings

App App
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Usable in Configuration Management

Specified Node
Configuration

Specified Node
Configuration

App A App B App C
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ChefAnsible Puppet

Specified Node
Configuration

Specified Node
Configuration

App A App B App C
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Current Situation

77

Key Message:Key Message:
      Key/ValueKey/Value
AbstractionAbstraction
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What we did

88

➢ User StudyUser Study

➢ 4 Puppet tasks in up to 3 Variants

➢ 14 subjects

➢ Case StudyCase Study

➢ Web+Build Server

Backend SystemMain System

Apache Web Server

libelektra.org
webpage

sub-domain
redirects

Jenkins
reverse proxy

Jenkins
Build Server

Docker

Build slavesBuild slavesBuild Slave

Build System

Build slaves

Build System

Build slaves

Build System

Build Slave

Snippet-Sharing
REST Backend

Build Slave
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Content for Today

I.I. ElektraElektra

II.II. Puppet-ElektraPuppet-Elektra

III.III. Case StudyCase Study

IV.IV. User StudyUser Study
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I. Elektra

Bernhard Denner (Author of Study)Bernhard Denner (Author of Study)
Markus Raab <elektra@markus-raab.org>Markus Raab <elektra@markus-raab.org>
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Abstraction: Key/Value

[env]

ls = ls -FH

vnc = vncserver

➢ INIINI

1111

<?xml version="1.0" 
encoding="UTF-8"?>

<keyset xmlns=""
        xsi:schemaLocation=""

        parent="user/env/alias">
        <key basename="ls"
             type="string"
             value="ls -Fh"

             <comment></comment>
        </key>

        <key basename="vnc"
             type="string">
             <value>vncserver
             </value>
             <comment></comment>
        </key>
</keyset>

➢ XMLToolXMLTool ➢ INIINI

➢ JSONJSON

➢ TCLTCL

➢ LineLine

➢ CSVCSV

➢ HostsHosts

➢ FstabFstab

➢ PasswdPasswd

➢ ......
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Abstraction: Data Structure

• any syntax 
mappable to 
key/value

• any API

• any language

• edit any 
configuration 
file format in 
any editor
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$ EDITOR=kate kdb editor system/filesystems xmltool
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What is libelektra?

sh$ ldd /lib/libelektra.so
    libc.so.6 => /lib/tls/libc.so.6
    /lib/ld-linux.so.2 => /lib/ld-linux.so.2

✔ Technology-neutral datastructures which allow access Technology-neutral datastructures which allow access 
to global configuration storageto global configuration storage

✔ Portable (ANSI C)Portable (ANSI C)

✔ For embedded systems (small, can be static)For embedded systems (small, can be static)

✔ No daemon, Security by OSNo daemon, Security by OS

1313
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Bindings

➢AvailableAvailable
✔ C/C++
✔ Shell
✔ Lua
✔ Python
✔ Java
✔ Haskell
✔ Ruby
✔ Puppet

➢InterceptionInterception
✔ GSettings
✔ Getenv
✔ Filesystem

1414
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Plugins

1515

Recently 
added:

✔ XML

✔ YAML

✔ Multifile

✔ Date

✔ Range

✔ ...

> 80> 80
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Who uses Elektra? What are the targets?

✔shared configuration in FLOSS (Desktop)shared configuration in FLOSS (Desktop)

1616

✔Embedded SystemsEmbedded Systems

✔Administrators (Servers)Administrators (Servers)

(in progress) ➢ Your Your 
project?project?

universities weighing scalescameras

oyranos
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Specification

➢ IntrospectionIntrospection

➢ DocumentedDocumented

➢ Safe (Enforced when settings change)Safe (Enforced when settings change)
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II. Puppet-Elektra

Bernhard Denner (Author of Study)Bernhard Denner (Author of Study)
Markus Raab <elektra@markus-raab.org>Markus Raab <elektra@markus-raab.org>
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Architecture
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Mounting

✔ Mapping between File System and Elektra via Mapping between File System and Elektra via 
mountingmounting

✔ Ideally applications mount their configurationIdeally applications mount their configuration

✔ Otherwise, we do it in Puppet:Otherwise, we do it in Puppet:
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Manage Keys

✔ As Puppet users would expect:As Puppet users would expect:
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Specifications

✔ Add validation code:Add validation code:

✔ Is checked on the target with pluginsIs checked on the target with plugins

✔ Can refer to information only available locallyCan refer to information only available locally
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Is more comfort possible?Is more comfort possible?
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Implicit Checks

✔ Some plugins already know the data:Some plugins already know the data:

✔ Hostnames are checked locally using Hostnames are checked locally using getaddrinfogetaddrinfo

✔ Applications could (should) deliver the specificationApplications could (should) deliver the specification
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III. Case Study

Bernhard Denner (Author of Study)Bernhard Denner (Author of Study)
Markus Raab <elektra@markus-raab.org>Markus Raab <elektra@markus-raab.org>
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Case Study

Backend SystemMain System

Apache Web Server

libelektra.org
webpage

sub-domain
redirects

Jenkins
reverse proxy

Jenkins
Build Server

Docker

Build slavesBuild slavesBuild Slave

Build System

Build slaves

Build System

Build slaves

Build System

Build Slave

Snippet-Sharing
REST Backend

Build Slave
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Performance
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IV. User Study

Bernhard Denner (Author of Study)Bernhard Denner (Author of Study)
Markus Raab <elektra@markus-raab.org>Markus Raab <elektra@markus-raab.org>
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Setup

Terminal

Text Editor

Experiment Controller

Source Code Volume

Editor Container

Task Container
create

create

Puppet Agent

Rspec Tests
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Working Duration
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Significant?

➢ Puppet-Elektra significantly faster to use, except:Puppet-Elektra significantly faster to use, except:
➢ host is faster (Task 2.1)

➢ ini_setting is on-par but not generic (Task 2.2)

➢ unclear for maintenance tasks (Task 3)
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Usability?

➢ People liked host best (specialized)People liked host best (specialized)

➢ ini_settings and Puppet-Elektra are second bestini_settings and Puppet-Elektra are second best
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Who is working on Elektra?

➢ Armin Wurzinger: Type InterferenceArmin Wurzinger: Type Interference

➢ Bernhard Denner: Bernhard Denner: Puppet ModulePuppet Module

➢ Daniel Bugl: WebUIDaniel Bugl: WebUI

➢ Dominik Hofer: the Dominik Hofer: the high-level APIhigh-level API

➢ Kurt Micheli: Order Preserving Minimal Hash MapKurt Micheli: Order Preserving Minimal Hash Map

➢ Markus Raab: MaintainerMarkus Raab: Maintainer

➢ Michael Zehender: Quality ImprovementsMichael Zehender: Quality Improvements

➢ Mihael Pranjić: mmap pluginMihael Pranjić: mmap plugin

➢ Peter Nirschl: crypto pluginPeter Nirschl: crypto plugin

➢ René Schwaiger: René Schwaiger: YAML pluginYAML plugin

➢ Sebastian Bachmann: Shell CompletionSebastian Bachmann: Shell Completion

➢ Thomas Waht: NotificationThomas Waht: Notification

➢ Thomas Waser: Thomas Waser: ValidationValidation and Transformations of Configuration and Transformations of Configuration

➢ Vanessa Kos: Misconfiguration Bug DatabaseVanessa Kos: Misconfiguration Bug Database

3333

➢ You: Fun Parts?You: Fun Parts?

1.0 this year
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Who is working on Elektra?

➢ Armin Wurzinger: Type InterferenceArmin Wurzinger: Type Interference

➢ Bernhard Denner: Bernhard Denner: Puppet ModulePuppet Module

➢ Daniel Bugl: WebUIDaniel Bugl: WebUI

➢ Dominik Hofer: the Dominik Hofer: the high-level APIhigh-level API

➢ Kurt Micheli: Order Preserving Minimal Hash MapKurt Micheli: Order Preserving Minimal Hash Map

➢ Ulrike Schaefer: Ulrike Schaefer: Code CompletionCode Completion

➢ Michael Zehender: Quality ImprovementsMichael Zehender: Quality Improvements

➢ Mihael Pranjić: mmap pluginMihael Pranjić: mmap plugin

➢ Peter Nirschl: crypto pluginPeter Nirschl: crypto plugin

➢ René Schwaiger: René Schwaiger: YAML pluginYAML plugin

➢ Sebastian Bachmann: Shell CompletionSebastian Bachmann: Shell Completion

➢ Thomas Waht: NotificationThomas Waht: Notification

➢ Thomas Waser: Thomas Waser: ValidationValidation and Transformations of Configuration and Transformations of Configuration

➢ Vanessa Kos: Misconfiguration Bug DatabaseVanessa Kos: Misconfiguration Bug Database
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➢You?You?

1.0 this year
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Resources

➢ Homepage: Homepage: https://www.libelektra.orghttps://www.libelektra.org//

➢ Data: Data: http://puppet-userstudy-results.libelektra.org/http://puppet-userstudy-results.libelektra.org/

➢ Build Server: Build Server: https://build.libelektra.org/https://build.libelektra.org/

➢ Puppet-Elektra: Puppet-Elektra: https://puppet.libelektra.orghttps://puppet.libelektra.org//
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Thank you for your attention!

Drop us an email or open a issue!

Questions?

Bernhard Denner (Author of Study)Bernhard Denner (Author of Study)
Markus Raab <Markus Raab <elektra@markus-raab.orgelektra@markus-raab.org>>

https://www.libelektra.org/
http://puppet-userstudy-results.libelektra.org/
https://build.libelektra.org/
https://puppet.libelektra.org/
mailto:elektra@markus-raab.org

