
Impresión: 
Este póster tiene un ancho de 
122 cm y una altura de 92 cm. Está 
diseñado para imprimirse en una 
impresora de formato grande. 
 

Personalizar el contenido: 
Los marcadores de posición de 
este póster ya tienen formato. 
Especifique los marcadores de 
posición para agregar texto o haga 
clic en un icono para agregar una 
tabla, un gráfico, un gráfico 
SmartArt, una imagen o un archivo 
multimedia. 

Para agregar o quitar viñetas del 
texto, haga clic en el botón Viñetas 
de la pestaña Inicio. 

Si necesita más marcadores de 
posición para títulos, contenido o 
texto del cuerpo, haga una copia 
de lo que necesite y arrástrela a su 
posición. Las guías inteligentes de 
PowerPoint le ayudarán a alinearla 
con el resto del contenido. 

¿Desea usar sus propias imágenes 
en lugar de las nuestras? No hay 
problema. Simplemente haga clic 
con el botón secundario en una 
imagen y elija Cambiar imagen. 
Arrastre una esquina para 
conservar la relación de aspecto de 
las imágenes cuando cambie su 
tamaño. 
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DATA WRANGLING IN DATA SCIENCE 

• Machines program themselves (programming by example, program synthesis, ILP,  …). 
 

Input: 
• Data D (usually small sets of data) 
• Background Knowledge BK (facts, functions, constraints, etc.) 

(Semi-)Automating Data Wrangling 
 would have a very significant impact 

Data Wrangling takes place here 
• 50%-80% of effort. 

• It depends on previous knowledge. 

 

INDUCTIVE PROGRAMMING (IP) 

 

 

 

Output: 
• Hypothesis h (a program, possibly rich and complex) 

 

• Data manipulation automation using DSLs 

• Define IP systems over Domain Specific Languages (DSLs) fitting the domain. 

• Expressive enough to cover the problems in the domain. 

• Restrictive enough to enable efficient search. 

• It has been a success! (Gulwani 2011-2016) 

• FlashFill, FlashExtractText, FlashRelate, FlashNormalize, BlinkFill, … 

 
 

• Flash Fill: 

 

IP FOR DATA MANIPULATION: THE DSL APPROACH IP FOR DATA WRANGLING: GPDL + BK! 

EXAMPLE 

  Gender GenderOK Birthdate BirthdateOk Postcode PostcodeOK Score ScoreOk Km metresOK Weight WeightOK 
#1 Male M 3 1 1971 1971 1 3 46 025 46025 5.5, 4.6, 5.8 5.3 5 5000 f "CAMP DRY DBL NDL 3.6 OZ"  "3.6 OZ" 

#2 Female F 4 5 1993 1993 5 4 46225 46225 3.5 3.5 3 3000 f "DRY NDL 0.23 KG"  "0.23 Kg" 
#3  … …   … …   … …   … …   … …   … …  

• With MagicHaskeller: 
• Identify the function library (LibTH.hs) to make it easily editable : 
• Modifiable by the user and coding new functions. 

• With Metagol: 
• Try to resolve some type problems  
• Two “libraries” to be selected for Metagol: Metarules and proper BK. 

• With gErl: 
• Needs learning operators, data representation and examples navigation. 
• Identify BIFs o new functions to be added in the background knowledge. 

 
• Limitations: 

• Systems (IP engines) must be redesigned for each domain…  

• Lack of flexibility: customisation, including  background knowledge, … 

 

 
 

• Re-use any IP sysem based on a general-purpose declarative language (GPDL): 
• GOLEM, Progol, (F)FOIL, ADATE, DIALOGS, FLIP, IGOR I/II, Aleph, MagicHaskeller, Metagol, gErl, … 

• Users may edit the solutions written in languages such as Haskell , Erlang or Prolog. 

• User can choose or modify the libraries and background knowledge (BK) 

 
 

• Attribute transformation performed with: 

• MagicHaskeller (Katayama 2004-today): http://nautilus.cs.miyazaki-u.ac.jp/~skata/MagicHaskeller.html 

• Metagol (Muggleton et al. 2014-today) .https://github.com/metagol/metagol  

• gErl (Martinez-Plumed et al. 2012-today). https://github.com/nandomp/gErl  

 

STATUS 
• Analyse common transformations in data wrangling  

(from tutorials/books/users/systems and DSL-based wrangling tools). 

• Feature transformations. 

• Row transformations. 

• Table transformations. 

• Integration from several tables. 

• Other kinds of formatting. 

• Define a library (BK) that can solve many of these common 
problems. 

• Trade-off between efficiency and power (syntactic and semantic domain). 

• BK selection by interaction (asking the user) 

• Do you think this is a date? An address? Use the appropriate BK for the task. 

• Flash Extract: 

 

https://goo.gl/YvC75L  

Download 
the paper: 

https://goo.gl/YvC75L

