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AirlDM is a collection of machine learning algorithms, whiare data source inde-
pendent through the means of sufficient statistics and datas wrappers. They work
with general data sources where data can be stored in angfastong as wrappers for
accessing and getting sufficient statistics from those slatiaces are provided. Some
of the algorithms in AirIDM are adapted from Weka impleméeiatas by separating the
information extraction and hypothesis generation comptme

Figure 1 shows the general architecture of AirlDM. As candxnsa learning algo-
rithm is regarded as 8RAI NERthat generates HYPOTHESI S from SUFFI Cl ENT
STATI STI CS. EachDATA SOURCE is wrapped by eDATA SOURCE WRAPPER.
TheTRAI NERr egi sters sufficient statisticswiththeDATA SOURCE
VWRAPPERwhichpopul at es them by accessing the correspondibiTA SOURCE.
Once thesUFFI Cl ENT STATI STI CSare populated, they are used by TiRAl NER
toget paranet er s that are needed to build a curré¢POTHESI S. This process
may repeat a few time (e.g., for decision tree algorithm)ewh hypothesis is built, a
USER canget hypot hesi s from the TRAI NER and use it to classify new unseen
data.

AirlDM is an open source software issued under the GNU Géferalic License.
In the current release, we provide wrappers for data thabeaseen as a single table
(INDUS wrapper, Weka wrapper), as a collection of tablesl{meiational data wrap-
per) or as a sequence (sequence wrapper). We have implehserifieient statistics
of type joint counts, which are the sulfficient statisticsdegktby a large class of algo-
rithms (e.g., Naive Bayes Bayes Networks Relational Lewymecision Trees with a
variety of splitting criteria The algorithms currently ingented are Naive Bayes and
Decision Tree Algorithm.

Because of the modular design of AirlDM and the clear separaif concerns be-
tween hypothesis generation and information extractiodDM can be easily linked
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Figure 1: AirIDM: Learning algorithms are independent otadaources through the
means of sufficient statistics and wrappers.



to INDUS to obtain a system for learning from heterogeneastsibuted autonomous
data sources. Thus, we have written an INDUS wrapper thaigese sufficient statis-
tics to the trainer and linked it with the AirlDM implemeni@s of Naive Bayes and
Decision Tree algorithms. Using that, we have implementgdrahms for learning
Naive Bayes and Decision Tree classifiers from horizongdlg vertically distributed
data sources by having the query answering engine regigteutficient statistics that
it gets from the trainer with the corresponding wrappers @muposing the statistics
populated by the wrappers into the sufficient statisticadadeby the trainer. Thus,
in the case of horizontally distributed data, each cournissi is registered with the
wrapper of each distributed data source and the answersldee ap to get the overall
count. In the case of vertically fragmented data, the quesyvaring engine identifies
the wrapper that can be used to populate each sufficiergtatatount and the answer
is sent back to the trainer.

Therefore, we can achieve learning from distributed dataway which is trans-
parent to the learning algorithm, meaning that from the @lgo point of view it
makes no difference if the data comes from a single or meltgata sources or if
these data sources are represented as relational tables filefbr any other format.
Furthermore, if the distributed data sources are hetermes) the query answering
engine can perform mappings from data sources ontologiaséoontology and the
algorithms remain unchanged.



