
AUTOMATION IS DOCUMENTATION
FUNCTIONAL DOCUMENTATION OF HUMAN-MACHINE INTERACTION FOR FUTURE SOFTWARE RE-USE
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ABOUT MYSELF

 Jurek Oberhauser

 Software Developer (and part time researcher) as part of the EaaSI project

 Graduated in Computer Science in October 2021 at the University of Freiburg

 Studied in Edinburgh for one semester

 IDCC 2022 is my first conference!
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DO YOU KNOW HOW TO OPERATE THIS?

Preserve operational knowledge through 

automation of user interactions 3



AUTOMATING USER INTERACTIONS

 Overall goal: Software preservation → Software re-use 

 Preserve software (using emulation) & Operational knowledge

 Focusing on manual interaction only:  Reduced utility of software re-use, does not scale

 Batch processing: Extend the utility of preserved software

 Automation of user interactions allows us to:

1. Use Software without using software

2. Document software usage patterns

3. Scale

How can we integrate automation with emulation? 4



EMULATION-AS-A-SERVICE (EAAS)

 Web-based emulation framework

 Emulation environments

 Access everything in a browser
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APPROACH

Approach 1: Interact with 

software/OS interfaces

Use scripting languages to 

automate software

Approach 2: Interact 

with visible elements of the 

software's user interface

Overall Goal: Create, describe or capture interactions between humans and computers

Replay interactions in emulation environments

One example implementation per approach

Internal Automation External Automation
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APPROACH 1: SOFTWARE/OS INTERFACES

 Internal Automation: Executed in the target system (OS + automation software)

 Need to setup system with the purpose of automation (can’t just execute in any existing environment)

 Many options (macro recorder, automation tools, etc.)

 Tool needs to be well documented

 Tasks can be generated or modified outside the emulation environment (inject before execution)

 System provides “guarantees” about the outcome of the automation task: Deterministic
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APPROACH 1: REUSABILITY?

 Automation script = certain knowledge/documentation: 1. Text (script) form, 2. Executable form

→ apply to similar use-cases → efficient re-use

 Examples: Autologin, IP/networking config, printer setup, language settings, basic OS settings, run a software, open 

a file, save a file, copy-paste, etc.

 “Mix-and-match” for more complex workflows

 Eventually AI can use library to automatically setup tasks
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APPROACH 1: SOFTWARE/OS INTERFACES

 Example Implementation: AutoHotKey 

 Automation scripts for specified tasks

 Windows only (95-11)

 Other OS would require a similar solution

 Can we use the same script for different software 

(albeit with similar features)?
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APPROACH 1:  AUTOMATION TEMPLATING

 1 Task

 Targets different software

 Can be executed in multiple environments

Automation 

Template (Script)

Do X with 

Software Y

Parameters:

Executable Location,

Input, etc.

Execution in multiple 

environments
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APPROACH 1: EXAMPLES

 File Creation: Create all possible output files (one of each file type)

 File Type Information: Store all possible output file types in a text file

 File Migration:  “Migrate” input files to a specified file type

Monochrome Bitmap (*.bmp;*.dib) 

16 Color Bitmap (*.bmp;*.dib) 

256 Color Bitmap (*.bmp;*.dib) 

24-bit Bitmap (*.bmp;*.dib) 

JPEG (*.JPG;*.JPEG;*.JPE;*.JFIF) 

GIF (*.GIF) 

TIFF (*.TIF;*.TIFF) 

PNG (*.PNG) 

File Type Information:MS Paint ‘Save As’ Menu File Creation:

all_file_types.txt
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EXAMPLE: 

WINDOWS XP + 

MS PAINT
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EaaS Environment

Win XP 32 Bit 
+ MS Paint

Metadata/Parameters
Environment ID: 0dea922c-3e38-4a36…
Executable Location: C:\WINDOWS\system32\mspaint.exe 

Installed Software
MS Paint
Autostart Software

Autogenerate ISO
Script

(Automation Template)
File Creation, etc.

Set ISO in CD-ROM 
Drive

Start Environment

Result
Wait for OS 
Shutdown

New 

Environment

File Output

Autostart Software 
starts Script
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EXAMPLE
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TEXT EDITORS CAN CREATE ~300 FILES!
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INTEGRATION OVERVIEW

API

Setup 

Environment

Start 

Execution
Status Result

UI
Direct API calls:

Integration with automated 

Toolchains/ Workflows

Manual Setup + Execution

Headless
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USE-CASE: FILE CREATION

User creates new 

environment with 

Software X, provides 

executable location

Backend 

automatically 

executes File Creation 

task

Created files are 

uploaded to GitHub

Siegfried is executed 

to determine file 

type signatures

Data is pushed to 

Wikidata: Software X 

supports file types 

A,B,C, etc.

Environment 

“knows” what 

software is installed

Can access its 

supported types via 

Wikidata

Environment knows what it is capable of

→ Improves usability
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USE-CASE EXAMPLE

??? EaaS

Suitable 

Environment(s)

X A B

Wikidata

File Type

Software
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RESULTS

 Automate a task for multiple software

 Mix-Match/Re-use 

 Requires software to support certain interfaces. Microsoft Office e.g., does not use normal menus! 

 Is AHK the best solution? We don’t know!
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APPROACH 2: AUTOMATION RECORDING

 External Automation

 No knowledge/Independent of the Software or OS 

 Mimics human inputs → Recordable!

 Abstract view of the interaction = Documentation
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APPROACH 2: REUSABILITY?

 Preconditions not 100% visually manageable – not possible to fully automate everything

 System is potentially imperfect → we can use this: Semi-automated assisted replay

 Previously recorded steps are executed until:

1. Error appears

2. User input is required

 System takes control afterwards

 Optimally: Annotations/Help for the user, explicit documentation

 Batch processing possible with human support (only interacts where necessary)

 Eventually,  AI (again ☺) 

Loop until done
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APPROACH 2: AUTOMATION RECORDING

 Example Implementation: SikuliX1 

1http://sikulix.com/
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EXAMPLE

 Empty Windows XP environment

 ISO with Sublime text installer in CD-ROM drive

 Script to install and configure font size
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EaaS Environment

Win XP 32 Bit Installed Software: None
CD-ROM Drive: Sublime Text Installer

SikuliX Script 
(Automation 
Recording)

Execute 
Environment

Result
Wait for OS 
Shutdown

New 

Environment

File Output 34
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RESULTS

 Declaration, description and execution of user interaction

 Documentation of every single step necessary for a task

 Errors are (usually) easy to fix

 Sikuli best solution long-term? Again, we don’t know (probably not)!
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COMPARISON

Internal Automation

 Interacts via OS/Software interfaces

 Requires Modification of a system 

 Automate software that supports OS Interface

 Deterministically know state of task

 Re-Use: Code as documentation, “Match-and-Mix”

External Automation

 Mimics human interaction

 External, can be applied to any existing system

 Any software

 Not deterministic, need to allow fail rate

 Re-Use: Suitable for assistance, step-by-step 

documentation
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CONCLUSION

 Different automation approaches with strengths, weaknesses and use-cases

 Automation + Emulation = A step towards long-term re-useability of software

 Automation is Documentation!

Upcoming: Integration into
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Thank you for your attention!
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