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Language

@ Slides are in English
@ Papers are in English
@ Book is in English
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Language of the Talk?

Hands up if you prefer German. I
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Misconfiguration
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Motivation
ce00

No-Futz
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Motivation
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EMES
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@ Have you already experienced misconfiguration?

e Did you read about misconfiguration in the news?

Discuss with your neighbor and tell us the best stories. J
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Content Overview

learning outcome:

@ being familiar with the topics
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Content Overview
.

Terminology

Terminology

A configuration setting, or setting in short, fulfills these
properties:

O It is provided by the execution environment.

@ It is consumed by an application.

© It consists of a key, a configuration value, and potentially
metadata. The configuration value, or value in short,
influences the application’s behavior.

Q It can be produced by the maintainer, user, or system
administrator of the software.
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Content Overview
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Requirements

A configuration library must be able to integrate (legacy) systems
and must fully support (legacy) configuration files.

Validation of configuration settings must happen systematically
before the application is even started.
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Requirements

Requirements

Discuss about requirements a configuration framework should fulfil.
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Topics

Topic: sources of configuration
e configuration file formats
@ command-line arguments

@ environment variables
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Content Overview
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Topics

Topic: design of configuration
@ complexity reduction
e configuration specification

e documentation of configuration
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Content Overview
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Topics

Topic: architecture of configuration access
@ architectural decisions
e modularity

@ avoidance of dependences
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Content Overview
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Topics

Topic: introspection vs. code generation
@ introspection

@ code generation
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Content Overview
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Topics

Topic: misconfiguration detection and testing
@ early misconfiguration detection
o testability (how much variability is tested)
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Content Overview
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Topics

Topic: context-aware configuration
e cascading configuration

@ context-awareness
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Content Overview
000000e0000000

Topics

Break.
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Content Overview
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Topics

Topic: validation vs. auto-detection
@ points in time for configuration access and validation
e validation techniques

e configuration-less systems (auto-detection)
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Content Overview
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Topics

Topic: configuration as a user interface
@ How system administrators work.
@ Which user interfaces exist.
@ How to specify configuration.

@ How to design error messages.
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Content Overview
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Topics

Topic: desirable properties of configuration
o self-description
@ changeability
o idempotence

@ round-tripping
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Content Overview
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Topics

Topic: configuration management tools
@ history

Infrastructure as Code

configuration drift

push vs. pull

full vs. partial changes

examples: Puppet, Chef, Ansible, CfEngine, Nix, ...
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Topics

consume configuration produce configuration
sources of configuration validation
design and architecture user interface
reduction of misconfiguration desirable properties
further topics configuration management tools
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Content Overview
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Topics

Elektra

Elektra improves configuration management. \ /

Configuration management tools can use Elektra.
Elektra implements what we discuss in this lecture.

Elektra allows applications to fulfil the requirements we will
discuss.

@ Obviously you will also be able to apply the knowledge from
this LVA without Elektra.

@ Developed at TU Wien (https://libelektra.org).
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https://libelektra.org

lotivation

Choose a partner for this task.

Go to stations and discuss topic with your partner.

Write down the most interesting topics. (Can be topics of stations
or new topics.)
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Organisation
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Preliminaries

Communication:

@ TISS (forum and news)
https://tiss.tuwien.ac.at/course/courseDetails.
xhtml?courseNr=194030&semester=20193

@ GitHub (private and public repository)
https://git.libelektra.org

o EMail markus.raab@complang.tuwien.ac.at

@ before/after/during lectures
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Organisation

lo] Jlele}

Preliminaries

Create a pull request to the Elektra Repository. The pull request
description should contain “CM". With the account you used, you
will get access to a private repository.

Deadline: 13.03.2019 23:59
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Preliminaries

Previous Knowledge

@ Obviously no prior knowledge about Configuration or
Configuration Management necessary.

e If you already have experience, you can use it in your talk and
assignments.

e Knowledge about large-scale software construction is
beneficially.

@ You should have some understanding of software engineering
and software requirements.

@ Programming skills is a must.
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Preliminaries

Programming Languages

Elektra supports following programming languages:
o C
o C++
e Java

Haskell

Ruby

Python

Lua
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Grades

You will get a grade once you submitted a PR with “CM" in the
description.

To get a positive grade:
@ All parts must be done.

@ All parts must be positive.
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Grades

Grade is calculated from:
30 %: homework
30 %: team exercise
10 %: talk
30 %: test
+: extrapoints
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Organisation
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Assignments

Talk

about anything related to configuration management.
@ The duration must be 20 minutes.
@ It must be about your experience.
e E.g., about the homework you did.

e l.e., not only about study of literature.

o If you extensively use some tool before, please share your
experience.
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Assignments

Homework

The homework consists of three parts:
© Play around with Elektra, create a PR with anything you find.
For example:
o Improve a tutorial or write a new one (if none exists).
o Write new examples.
o Write new tests.
e Fix documentation.
@ Fix five bugs (from the pool of issues, or assigned by me based
on your skills)
© Implement a non-trivial feature, for example:
e Make a configuration management tool use Elektra.
o Write a validation plugin.
o Write support for a new configuration file format (with an
existing parser).
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Assignments

Think about a talk and homework till next week. Write it down in
the private repository (first come, first served).
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Assignments

Team Exercise

You can select your team (2 people) and your task related to
improve configuration management. Every team member has a
different task:

© Elektrify some application.

@ Configure the application using Configuration Management.

And then swap roles and start again with different task.

If possible, you should use the parts developed in the homework.
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Assignments

Talk with someone who is not necessarily your neighbor about a
potential collaboration in the team exercise.
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Assignments

Lecture is every week Wednesday 09:00 - 11:00.

06.03.2019: topic, teams

13.03.2019: registration, initial PR
20.03.2019: Guest Lecture

27.03.2019: (HS?)

03.04.2019:

08.05.2019: (HS?)

10.04.2019: mid-term submission of exercises
15.05.2019:

22.05.2019:

29.05.2019:

05.06.2019: final submission of exercises
12.06.2019:

19.06.2019: last corrections of exercises
26.06.2019: exam
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Assignments

Guest Lecture?

Title: Current Trends in Learning-based Program Analysis
for Configurations

Name: Jiirgen Cito, MIT
Date/Time: 20.03.2019, 09:00 (c.t.)
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Assignments

Questions?

Please register for the course and start playing with Elektra.

Any questions?
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