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INDUCTIVE PROGRAMMING (IP)

{ i * Machines program themselves (programming by example, program synthesis, ILP, ...).
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[P FOR DATA WRANGLING: GPDL + BK!

[P FOR DATA MANIPULATION: THE DSL APPROACH

* Re-use any IP sysem based on a general-purpose declarative language (GPDL): . . . o
. * Data manipulation automation using DSLs
*  GOLEM, Progol, (F)FOIL, ADATE, DIALOGS, FLIP, IGOR I/ll, Aleph, MagicHaskeller, Metagol, gErl, ... P 5 * Flash Fill: * Flash Extract:
»  Users may edit the solutions written in languages such as Haskell , Erlang or Prolog. * Define IP systems over Domain Specific Languages (DSLs) fitting the domain. 1 et
mai g Column : (757) 555-1634
. . . 1 I I 2 Nancy.FreeHafer@fourthcoffee.com nancy freehafer """'lf Label2 Label 3
* User can choose or modify the libraries and background knowledge (BK) * Expressive enough to cover the problems in the domain. T ——— B e
° ° e : li inc. ian kotas RS, /A omas Hardy eattle =
* Restrictive enough to enable efficient search. R TR e ey o p—— e I T
- 6 Steven.Thorpe@northwindtraders.com steven thorpe EET?;KS; NE :'ar;na_Moo‘;_t P”Za“”pd gg?} ‘:‘22'2453
® ! " _ 7 Michael.Neipper@northwindtraders.com michael neipper P e e Rodmen =
It h a S be e n a S u Ccess * (G u IWa n I 2 O 1 1 2 O 1 6) 8 Robert.Zare@nofthwindtraders.com robert zare (41?) !_555 e ®
] . . . 9 Laura.Giussani@adventure-works.com laura giussani Z;glszt;t]ﬁ Esggelund
* FlashFill, FlashExtractText, FlashRelate, FlashNormalize, BlinkFill, ... 10 Anne HL@northwindtraders.com anne h oot WA g insap: PP, P15
EXA M P L E l‘ §_§ N N B 8 N B B B B B 0 §0 B § §8 B § §8 B §0 §® B §B §B B §0 §B B §B B B B § § | -‘ 11 Alexander.David@contoso.com slazandardavid Lineseqlf;a:islficlqtr:ralEi;ﬁiza;iz(i,;o;)mo[x],p)),PS}
. . . . 12 Kim.Shane@northwindtraders.com kim shane e :4 rveet B°ﬁ;ﬁfjsgeif;:f:Fili‘ﬁf;‘:;& Sl_’;:f;;“'?
I ¢ LI m Itat I O n S . I 13 Manish.Chopra@northwindtraders.com manish chopra ] EE‘;;?E’ES’;QGQ - { “ |Fi]telilnt.(il[{i‘z‘i}tt|erf p’c;s]s’ecﬂRo,(rr]) )
I _ . ] i 14 Gerwald.Oberleitner@northwindtraders.com cerwald oberleitner - Predb = Xx: {Starts,Ends} With{ryx} | Xx: Contains(r, b, x
: : : I * Systems (IP engines) must be redesigned for each domain... i 15 |AviirZaki@ herdindiradars.com me— e i ©
o Att ri b u te t ran SfO rm at Telg p e rfo rme d WI t h . i o . . . . 16 Yvonne.McKay@northwindtraders.com yvonne mckay Sl
\ * Lack of flexibility: customisation, including background knowledge, ... ’| 17 Amanda.Pinto@northwindtraders.com  amanda pinto o
*  MagicHaskeller (Katayama 2004-today): http://nautilus.cs.miyazaki-u.ac.jp/~skata/MagicHaskeller.html S

*  Metagol (Muggleton et al. 2014-today) .https://github.com/metagol/metagol
» gErl (Martinez-Plumed et al. 2012-today). https://github.com/nandomp/gErl
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the paper:

- Analyse common transformations in data wrangling - Define a library (BK) that can solve many of these common * With MagicHaskeller: | o
(from tutorials/books/users/systems and DSL-based wrangling tools). problem S. :\(jlzg:cz;reex?ﬁte'ir;;'rb;a;yc(;g;:':;\)Nt?ur:ftli(sr:;eas'ly editable
° Feature transformations. *  Trade-off between efficiency and power (syntactic and semantic domain). *  With Metagol:
* Row transformations. o

Try to resolve some type problems
- Table transformations. * Two “libraries” to be selected for Metagol: Metarules and proper BK.

- Integration from several tables. * Do you think this is a date? An address? Use the appropriate BK for the task. *  With gErl:

* Needs learning operators, data representation and examples navigation. httos:
. . : ’ ps://goo.gl/YvC75L
Other kinds of formatting.  Identify BIFs o new functions to be added in the background knowledge.

* BK selection by interaction (asking the user)
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