Sipina

1 Introduction

Supported data file format in SIPINA.

The data access is the first step of the data mining process. It is a crucial step. It is one of the main
criteria used when we want to assess the quality of a tool. If we do not able to load a dataset, we
cannot perform any kind of analysis. The software is not useable. If the data access is not easy and

requires complicated operations, we will devote less time to the other steps of the data exploration.

Two points of view are essential when we want to evaluate the data file format: the flexibility and the
performance. The flexibility refers to the ability to manipulate the dataset with other tools than the
dedicated software, and thus, the ability to exchange the dataset between various tools. The delimited
text file format, says also CSV file format, is most probably the easiest to handle. The great majority of
tools can handle this format, especially the spreadsheet programs such as Excel or Open Office Calc, but

also the DBMS (database management system) such as SQL Server or Oracle.

The performance refers mainly to the quickness of the input/output operations and, to a lesser extent,
to the disk occupation. It is above all important when we treat a large dataset (millions of observations

and/or hundreds of variables) or when we must repeatedly load and save the dataset.

When we deal with a moderate size dataset (up to 65,535 rows under Office XP; 1,048,576 under Office
2007), it is clear that the spreadsheet takes a particular position. Polls show that many people use Excel
(or more generally spreadsheet) with a specialized data mining tools'. It is not surprising. A spreadsheet
program is very suitable to handle a data in the attribute-value format. In this context, the putting up a
link between a spreadsheet and the specialized data mining tool is a very useful solution. We show

below how to implement it with Sipina.

The first goal of this tutorial is to describe the various file formats that are supported in Sipina. Some of
the solutions are more deeply described in other tutorials elsewhere; we indicate the appropriate
reference in these cases. The second goal is to describe the behavior of these formats when we handle

a large dataset with 4,817,099 instances and 42 variables.

Last, we learn a decision tree on this dataset in order to evaluate the behavior of Sipina when we

process a large data file.

2 Dataset

First, we use the WEATHER.TXT dataset which a tab-separated values text file format (Quinlan, 1993 -

http://eric.univ-lyon2.fr/~ricco/tanagra/fichiers/weather.txt).

1

See http://www.kdnuggets.com/polls/2008/tools-languages-used-data-cleaning.htm and

http://www.kdnuggets.com/polls/2008/data-mining-software-tools-used.htm
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ot socro S, =l

IFichier Edition Format Affichage 7

outTook Temp Humid windy Class I
sunny 75 70 yes Play

sunny B0 90 yeas DontPlay

sunny 85 85 no pontPlay

sunny 72 95 no DontPlay

sunny 69 70 no Play

ovcast 72 90 yes Play

ovcast B3 78 no Play

ovcast 64 65 yes Play

ovcast Bl 75 no Play

rain 71 80 yes DontPlay

rain 65 70 yes pontPlay

rain 75 80 no Play

rain 68 80 no Play

rain 70 96 no Play

4 »

This kind of file format is very used. In most of the cases, we consider that the first row corresponds to

the name of the variables.

3 Tab-separated values file format

The starting point is the WEATHER.TXT above. In the following, we use the same process: (1) we load
the dataset in a specified format; (2) we check if all the values are imported; (3) we export the dataset

in a specified format; (4) we check if we can import it thereafter.

3.1 CSV (*.TXT) text file format

Importing the TXT file format. After we launch SIPINA, we click on the FILE / OPEN menu. A dialog box
appears. We select the TEXT FILE FORMAT (*.TXT). We select the WEATHER.TXT data file.

m Edit Data

Statistics  Induction method  Analysis  View Window Help |
Open.. — T =
Save [var 1 N\ | |
Saveas.. 23, Ouvrir ﬁ
Export... Regarder dans : | sipina file format j [ I‘j( '
Subsample management »
= Datede m.. Type Taille
- Ny
Exit il | weather.tt
Emplacements
récents Type: Document texte
Taille: 351 octets
- Date de modification : 14/02/2009 08:05
Learming method Bureau

Methodt ame=lmproved ChalD [Tsc .
MethodClassh ame=TarbreDecisionl —

Maison

Merge=0.05

S plit=0.001

TypeBonfemoni=1

Y alueB onfermoni=1

S ampling=0 A i |
pling - Eﬁ!!

Examples selection

Ordinateur
1 examples selected
0 examples idle _
< ‘. |
Improved ChAID (Tschuprow Goodness of Split) Iie":e;u Nom du fichier - Iweatherbd j Ouvrir I

Types de fichiers

Another dialog box appears, we set the column separator and we indicate that the first row
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corresponds to the name of the variables.

[ |outlook |Temp |Humid  |Windy  |Class |
75 70 yes BElay
sunny a0 a0 yes DontFlay I
sunny 85 85 no DontPlay
sunny TZ a5 no DontPlay
sunny &3 70 no Blay
oveast TZ a0 yes Blay
ovocast 23 T8 no Blay
oveast &4 &5 yes Blay
ovocast 81 75 no Blay

Deelimiters
......................................... & Tahs t

v First row is name of attributes

[ First column iz label of examples " Space

[¥ Categorical attribute = Other I vl

X Annulerl " 0K I

We validate by clicking the OK button. The dataset is imported. The values are displayed into the

visualization grid.

3. Sipina Research Versio =
File Edit Data Statistics Induction method Analysis Vie! _\Windew _H,glg
i -
D BE B s e
= 7 Yo i
Attribute selection . Le;lﬁing set editor R B
4 Qutibck  |Tem [Humid | wingy |cass v |
17z 75.00 70.00 yes Play 'y |
712 sunny &0.00 9000 YES DontPlay A T
s 3 sUNNyY 85.00 85.00 no DontPlay \\
fl |4 sunny 72.00 95.00 no DontPlay v L
,‘ 5 sunny 69.00 70.00 no Play 1
il e ovcast 72.00 90.00 yes Play !
1 i ovcast 23.00 78.00 no Play :
Learning method ‘_ 8 ovcast 64.00 65.00 yes Play ]
MethodM ame=lmproved ChalD [Tsc . 9 ovcast 21.00 75.00 no Play 1
MethodClazsM ame=TArbreD ecizion| — 10 rain 71.00 80.00 yes DontPlay 1
:\_“18[=ge=0.05 E| M1 rain 5§5.00 70.00 Ves DontPlay ,I
Split=0.001 12 rain 75.00 20.00 no Play 4
TypeBonferrori=1 12 rain 58.00 80.00 no Pay ,
g:';:?%”jg”””'ﬂ N NE rain 70.00 95.00 no Pay 7
Examples selection —————— So R ‘
= ~ ~ ~ - - -
S~ - - - =
4| 1 et 3
Improved ChAID (Tschuprow Goodness of Split) [ Exec.Time:16 ms. 7

Note: Specifying the types of the variables. Sipina refers to the first row of the data (the second row if
the first row corresponds to the name of the variables) to determine the type of the variable. If we have
a numerical value, Sipina considers that we have a continuous attribute; if we have alphabetical value, it
sets the column as a discrete attribute. We can modify these default settings by clicking on the DATA /
DEFINE SPECIFICATIONS menu. Sipina can modify the type of variables; it can scan the set of values for

each column, etc.

Caution: decimal point. For Sipina, the decimal point is always « . » whatever our OS configuration.

Exporting the dataset into the TXT format. In order to export a dataset in the TXT file format, we click
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on the FILE / EXPORT menu. We select the TXT format. A dialog box asks us the list of variables to

export, and other specifications.

Variables to export
- Export with

A1l Variables '
Outlook,
Temp
Hurid [” examples labels
Windy 1
e Delimiters is

& Tabs

" Space

o Other I

o OK

3.2 Weka file format (*. ARFF)

Weka is a very popular data mining tool (http://www.cs.waikato.ac.nz/ml/weka/). It has its own format

(ARFF) which is a text file format with additional information. The first part is the data dictionary; the

second part corresponds to the values.

Exporting into the ARFF format. To export the previous dataset into the ARFF file format, we click on

the FILE /| EXPORT menu. We select the Weka files format. We set WEATHER.ARFF as file name.

m Edit Data

Statistics  Induction method  Analysis  View Window Help

Open...

Save

Export...

Subsample management

Exit

Save as... /

k. Learning set editor

3

Learning method

L;
5

E

Method ame=Impraoved ChalD [Tsc
MethodClassM ame=T ArbreDecision]
Hdl=8

Merge=0.05

Split=0.001

TupeBonferoni=1

W alueB onferroni=1

Sampling=0

ts
. récents

E=amples selection

Maison

A

Ordinateur

A

Réseau Nom du fichier : I

Type :

~| - ®BerE-

Type Taille

Aucun éMdgent ne correspend a votre recherche,

LI Annuler |

7|

/

|WEKA Files

We can check the data file on the disk. We see here the contents of the file into the standard Windows

notepad.

03/11/2009

4/17



Sipina

ﬁ weather.arff - Bloc-notes ._

Fichier Edition Fermat Affichage 7

@relation weather.arff 3
@attribute outlook {sunny,ovcast,rain}
@attribute Temp REAL

@attribute Humid REAL p
@attribute windy {yes,no}

@attribute Class {Play,DontPlay}

@data y
sunny,75,70,yes,Play \
sunny, 80,90,yes,DontPlay
sunmny, 85,85, no, DontPlay
sunny,72,95,no,DontPlay
sunny,69,70,no,P1a
ovcast,72,90,yes,Play
ovcast,83,78,no,Play
owvcast,64,65,yes,Play }
ovcast,81,75,no,Play
rain,71,80,yes,DontPlay
rain,65,70,yes,DontPlay
rain,75,80,no,Play
rain,68,80,no0,Play
rain,70,96,no,Play J

In the data dictionary part, a continuous variable is pointed out by the REAL keyword; the set of values

are simply enumerated for a discrete attribute. The “@data” part is similar to the CSV file format.

Importing the ARFF file format. Sipina can load a data file in the ARFF format. To do this, we click on

the FILE / OPEN and we select the Weka File Format (*.ARFF). No additional settings are required.

3.3 Text file for the old Sipina - Version 2.5

The old version of Sipina (2.5 and older) uses a text format which is very similar to the ARFF format. But,

it uses two separate files: the first corresponds to the data dictionary; the second contains the values.

The main drawback is that the user had to handle simultaneously two files. It was not really convenient.

Exporting into the Sipina version 2.5 file format. We click on the FILE /| EXPORT format. We select the

SIPINA V2.5 FILES option. We set WEATHER.DAT as file name.

Analysis  View Window Help

Save

Save as... yes

Export...

umid [winay
™0

Subsample management

Enregistrer dans : | sipina file format

-

Exit

TypeBontermoni=1
alueBonferroni=1
Sampling=0 ha

==
L)
Maison

nh
[N

Ordinateur

Examples selection

i

Improved ChAID (Tschuprow Goodness of 5

,5-

= Mom Date de m...
b
. il Aucun élément ne corre!
Learning method Emplacements
MethodM ame=|mproved ChalD [Tec o récents
MethodClazsM ame=TArbreD ecizionl —
Hdl=5 ] - 3
Merge=0.05 E
Split=0.001 Bureau

5l e EB-
Taille

nd & votre recherche.

Réseau Mom du fichier : |weather.dat

_—

Type :
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A dialog box appears. We set the list of variables to export, ALL VARIABLES here.

Variables to

Select variables to export

Outlook,
Temp
Hurnid
Wwfindy
Clazz

P —

& 0K

In the following dialog box, we choose the target attribute for a supervised learning scheme.

Sipina ﬁ[:—.r'rnatmu ptions

Title

Select class attribute

s K

We can see that two new files are created on the disk.

Fichier

‘ Organiser v o= Affichages

Liens favoris

Edition

Affichage

Qutils

E Documents

E| Images
ﬂ Musique
Autres »

Dossiers

03/11/2009

.. non_parametric_test

. normality_test

.. outliers

.. partial_correlation

W opls

. regression

. regression_logistique_pour_la_sante
.. sipina file format

..... i el el

v B Ouvrir

Date de mo:?ification Type

weather.bdt
Document texte
351 octets

weather.arff
Fichier ARFF
496 octets

weather.dat
Fichier DAT
299 octets
weather.par
Fichier PAR
245 octets

Taille

weather.arff Date de modificati... 16/02/2009 07:18

ARFF Data File

Taille: 496 octets

Diate de création : 16/02/2009 07:18
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We can open them in the NOTEPAD. For WEATHER.PAR, we have the description of the attributes and

their statuses in the learning scheme.

D D:\DataMining\Databases_for_mining\datase... | = || & |3

TITEE : ; “

VARIABLE

Cutlook : sunny=l,ovcast=2,rain=3
Temp : MINI=0,MAXT=2Z

Humid : MINI=0,MAXT=2

Windy : yes=1l,no=2

Clas=s : Play=1,DontPlay=2;

ENDOGENE = 5 ;
EXOGENE = 1 ,2 ,3 ,% ;

SEGMENTATICHN ;
LAMBDR = 31 ; TATLLE = 2 ;

-
4| | Y

Into WEATHER.DAT, we have the description of the values. Sipina uses the encoding values for the

discrete attributes.

D DA\DataMining\Databases_for_mining\dataset_for_soft_dev_and_compariso... E@
k1 75.00 70.00 1 1 -
2 1 80.00 90.00 1 2
3 1 85.00 85.00 2 2
4 1 72.00 95.00 2 2
51 £5.00 TO0.00 2 1
& 2 72.00 20.00 1 1
T 2 8B3.00 7T8.00 2 1
8 2 64.00 65.00 1 1
9 2 B1.00 T75.00 2 1
10 3 71.00 80.00 1 2
11 3 65.00 T0.00 1 2
12 3 75.00 80.00 2 1
13 3 6€8.00 80.00 2 1
14 3 70.00 9&6.00 2 1
-
1] L‘J

3.4 HTML file format

The HTML file format is also a text file format. The dataset can be visualized in a browser. It can be also
imported into a spreadsheet (Excel or Open Office Calc). We note however that HTML is a very verbose

format. The size of the file can increase rapidly for large datasets.

Exporting into the HTML file format. We click on the FILE /| EXPORT menu. We select the HTML file
format. We set WEATHER.HTML as file name.
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Mew

Open..

Save

Save as...

Export...

Exit

/

Subsample management

3

Learming method

|=
Merge=0.05
Split=0.001
TypeBonferroni=1
W alueBonferroni=1
Sarmpling=0

MethodM ame=Improved ChalD [Tec
MethodClaszM ame=TabreDecizion] —
H H

Examples selection

Improved ChAID (Tschuprow Goodness of Sp

Enregistrer dans I

e
<

Emplacements
récents

Maigan

A
Ordinateur
A
g

Réssau

| wingy |class |

YES

MNom = Date dem... Type

Nom

Type : |HTML Fies

sipina file format

du fichier : Iweather.htmﬂ /

The dataset can be displayed into a browser, Firefox here.

Fichier I::ditiog Affichage Historique Margue-pages Outils 2

T

. W o Y

Google |

C X & (Lady -||D-

| || Bureau Lyon 2 | | Moteurs de recherche Prévisions météo de M...

- ] |G| Rechercher - <|> > @ Parameétres™

| filey//Dy/DataM...at/weather.html x |

ID OQutlook Temp Humid Windy

1

2
3
4
5
6
7
8
9

10
11
12
13
14

sunny
sunny
sunny
sunny
sunny
ovcast
ovcast
ovcast
ovcast
rain
rain
rain
rain

rain

735.00
80.00
85.00
72.00
69.00
72.00
83.00
64.00
§1.00
71.00
65.00
735.00
68.00
70.00

70.00
50.00
85.00
95.00
70.00
50.00
78.00
65.00
735.00
50.00
70.00
80.00
50.00
96.00

yes

Class
Play
DontPlay
DontPlay
DontPlay
Flay
Flay
Flay
Flay
Play
DontPlay
DontPlay
Flay
Flay
Flay

Terming

The dataset can be also imported into a spreadsheet, Open Office Calc for instance.
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) weather html - OpenOffice.org Cale [E=NEE

Fichier Edition Affichage Insertion Format Outils Données Fenétre Aide

m = = ‘ i me! 3
B2 Bear $E LKue-«¢ @N
|#¢ | Times Mew Roman IEI 10 Izl @ I i =

HTML_tables ] A & = |0
B | ¢ [ o | e |

il
(]
t
*®
o

', Feuillel / U 4| T b I

Feuillel /1| | Standard

4 The binary file formats of Sipina

Sipina has a proprietary binary file format. In the simplest version (FDM), the vectors of values are
directly dumped into a file. The input/output operations are very fast for this format. It is especially
intended to data files containing a high number of instances and a moderate number of variables. It is

less adapted for the dataset containing a high number of variables.
About the size of the file, we can easily compute it:

e The disk occupation of each value is 4 bytes.
e To eachrow, we have a label described on 25 bytes.
e Each name of variable is encoded on 25 bytes.

e We can add eventually the description of the values for a discrete attribute.
Thus, for a dataset with 100,000 instances and 10 continuous attributes, the file size is:

100.000 X 10 X 4 + 100.000 X 25 + 10 X 25 = 6.500.250 bytes # 6.2 MB

4.1 Handling the FDM file format

Exporting in the FDM file format. We click on the FILE / SAVE AS menu. The default file format is FDM,
we set WEATHER.FDM as file name.
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New

Open...

Save

Enregistrer dans : I | sipina file farmat

Save as.. .
=l Mom Date de m... Typ Taille
Export... "‘:bll"h"
Emplacements
récents

Aucun élément ne co ond & votre recherche,
Subsample management

Exit

Learning method
MethodMame=lmprowved ChalD [Tsc -
MethodClassM ame=TaArbreDecision]—
Hdl=8
Merge=0.05
Split=0.001
TypeBonferroni=1
Y alueB onferroni=1
Sampling=0

Ewarples zelection

Nom du fichier : fveatherfdm]

Improved ChAID (Tschuprow Goodness of Spli
- Type : IData Manager File (*.FOM)

As we see into the directory, the file size (WEATHER.FDM) is higher than the others (TXT, ARFF).

=
1 . = dataset for_soft_dev_and_comparison » sipina file format - | |

Fichier Edition Affichage Outils ?

Liens favoric Date de mor?ification Type Taille

Ei Documents weather, bt weather.arff
Document texte Fichier ARFF
E Images 351 octets 496 octets

ﬂ Musique weather.dat weather.par
Fichier DAT Fichier PAR
299 octets 245 octets

Dossiers v % weather.html weather.fdm
. regression_logistique_pour_la_sante - A Firefox Document Fichier FDM h
2.01 Ko

L

.. sipina file fermat

] 3
J

Autres »

. sipina_method
. t-test %
weatherfdm Date de modificati... 16/02/2009 08:14
Fichier FDM Taille: 201 Ko
Date de création : 16/02/2009 08:14

Reading the FDM file format. Only Sipina can read the FDM file. We click on the FILE / OPEN menu and
we select the appropriate file (WEATHER.FDM).

The main argument in favor of FDM is the quickness. The main drawback is the file size. In this context,
we had developed a compressed format for the FDM binary file format. There are two compressed

format in Sipina.
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4.2 The FDZ file format

FDZ is also a binary file format. It is the FDM file which is compressed with the LZW algorithm (Lempel

Ziv Welch - http://en.wikipedia.org/wiki/Lempel-Ziv—Welch). Rather the quality of the compression, we
give priority to the quickness of the processing. The resulting file size is thus larger than those obtained

with dedicated tools such as 7-Zip.

We note that this strategy creates a temporary file on the disk during the processing. It is of course

removed when the final FDZ file is created.

Creating a file in a FDZ format. We click on the FILE / SAVE AS menu. We select the FDZ format and we
set WEATHER.FDZ as file name.

Edit Data Statistics Induction method Analysis s -"'“" Help

New #%. Enregistrer sous
Cpen... ) . T
Enreqistrer dans : | | sipina file format
Save .
L= MNom Date de m... Type
Save as... &}
Emplacements
Exports 1 récents
Subsample management » !
Exit Bureau
[ .
Learning methad 2 fr
MethodM ame=Improved ChalD [Tec 9 F |,"I
H;&gdtlassNameﬂArbreD ecisionl | 10 Malison
Merge=0.05 3 11
Split=0.001 — 12 . |
TypeBonferoni=1 13 '-h’h--h
Y alueB onfermani=1 :
S ampling=0 i 14 Ordinateur
Examples selection h-
]
——
< Réseau Nom du fichier : |weather.fdz

Improved ChAID (Tschuprow Goodness of Spl Type : Compressed Data Manager File (*.FDZ)

Reading the FDZ file format. We click on the FILE / OPEN menu when we want to read a FDZ file.

4.3 The ZDM

The ZDM format is also a compressed version of the FDM file. But, unlike the FDZ format, the

compression process is performed "on the fly". None temporary file is created.

We must give priority to this format when we work on a support with poor performances (such as USB

memory bar for instance).

Creating a ZDM file. We click on the FILE / SAVE AS menu and we select the ZDM format. We set
WEATHER.ZDM as file name.
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S e

[File] Edit Data Statistics Induction method Analysis View _\Windoultoliom,

MNew

Open...

Save

Save as...

MNom p Date de m.. Type

Export...

Aucun élément ne correspond 3 votre recherche,
Subsample management

Exit

Learning method

M ethod ame=mproved ChalD (Tec .
tethodClassM ame=TArbreD ecision|—
Hdl=5
Merge=0.05
Split=0.001

TypeBonferoni=1 |
WalueBorferoni=1 ﬂ,&\!
Sampling=0 Ordinateur
Examples selection
[ W
<ty

Réseau Mom du fichier : Iweather.zdm

Maison

Improved ChAID (Tschuprow Goodness of Spl Type : ZLib compression (* zdm)

Reading a ZDM file. Such as the other binary formats, we click on the FILE / OPEN menu and we select
the appropriate format when we want to read the data file.

5 Summary — The size of the various file format

We summarize here the file size according to the selected file format. For the old Sipina 2.5 format, we
must add up the size of PAR and DAT files.

E=E)
= | +4 |l Rechercher pe
B )

Fichier Edition Affichage Outils 7

P Date de modification Type Taille =

E| D n weather.par weather.dat
peuments Fichier PAR Fichier DAT
E Images 245 octets 299 octets

E’ Musique weather.zdm weather. bt

PO Fichier ZDM Document texte
325 octets 351 octets
Dossiers weather.fdz weather.arff

. regression_logistique_pour_la_sante Fichier FDZ Fichier ARFF
- 375 octets 496 octets
. sipina file format —

| sipina_methed weather.html weather.fdm
) t-test D 4 | Firefox Document Fichier FDM

192 Ke 201 Ko

. variance_homogeneity_test

. from cooperation with others
weatherfdm Date de modificati... 16/02/2009 08:14
Fichier FDM Taille: 2,01 Ko

Date de création : 16,/02,/2009 08:14

We note that the ZDM format is smallest; at the opposite, the FDM is the largest. This is fairly typical

situations that we encounter in practice.
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6 A link between Excel and Sipina

Many data miner use a spreadsheet during the data preparation phase. Because it is easy to use and it is
rather efficient for the moderate sized datasets.

We can send a dataset from Excel to Sipina using the SIPINA.XLA add-in. The installation of the add-in is

described here: http://eric.univ-lyon2.fr/~ricco/doc/sipina_xla_installation.htm; its use is described here:

http://eric.univ-lyon2.fr/~ricco/doc/sipina_xla_processing.htm.

For our dataset, after the installation of the add-in, we perform the following steps in order to send the
dataset towards Sipina. Sipina is automatically launched.

Microsoft Excel - weather.b

| Fichier Edition Affichage Insertion Fermat Qutils Données Fenétre 2 W Tanagra Adcbe PDF
Dxdasn SL Y ibRa-<¢ %Zv@%lﬂ Execute Sipina =

5 € 2 i About...
Execute Sipina

Arial - 10 il

1]
M
Ml
il

E15 - # Play
1 [Butiook |TempB |Humidc |WindyD |C|aSSE Dataset range (indufip®'the name of the attributes — first row):
75 70 yes Play | sast:sests =l
a0 90 yes DontPlay
85 85 no DontPlay oK N ‘ Cancel ‘ |
72 95 no DontPlay ) ‘
69 70 no Play
;g ¥, Sipina Research Version
B4 File Edit Data Statistice Induction method Analysis View Window Help
7 ]
7 = . =
65 Attribute selection 3. Leaming set editor §
= _ Outiosk _|Temp Humid |windy  |class |
= 1 sunny 3 75.00 70.00 yes Play £
10 ] 2 sunny 20.00 50.00 ves DontPlay i
3 sUnny 85.00 85.00 no DontPlay [
4 4 » M|\ weather/ 4 sunny 72.00 95.00 no DontPlay ’
Dessin~ [ | Formes automatiques|| | Leaming methad £ sunny 6s.00 70.00 ne Play
Prét MethodM ame=Improved ChalD [Tsc « B oveast 200 s0.00 yes Play
tethodClassMame=TArbreD ecision| — 7 ovcast 83.00 78.00 no Play
Hdl=5 = 8 ovcast 64.00 65.00 yes Play
g;{ti?ghqs | e oveast 81.00 75.00 no Play
TypeBonferroni=1 10 rain 71.00 20.00 VES DontPlay
‘W alueB onferoni=1 11 rain 65.00 70.00 ves DontPlay
5ampling=0 T iz rain 75.00 0.00 no Play
Examples selection 13 rain B2.00 20.00 no Play
14 examples selected 14 rain 70.00 95.00 no Play
0 examples idle 2
4 | 1 r

Improved ChAID (Tschuprow Goodness of Split)

7 Performance comparison
We have various ways to handle a dataset. What is the file format that we must choose?

For a moderate sized dataset, the connexion between Excel and Sipina must be used. It is a good

compromise between flexibility and quickness. In addition, we have benefit of all the data processing
capabilities of a spreadsheet.

For a large sized dataset, we must choose between the flexibility of the text file format and the

quickness of the binary file. It depends on the needs of data exchange between users or tools
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(flexibility) and the need to read and save repeatedly the dataset (quickness).

In order to compare the behavior of the various file formats, we use another data file with 4,817,099

instances and 42 variables  (http://eric.univ-lyon2.fr/~ricco/tanagra/fichiers/kdd-cup-discretized-

descriptors.txt.zip). It is a cleansed version of the « KDD Cup 1999 Data’ ». We use two criteria in order
to compare the performances of the file formats: the disk occupation; and the processing time during

the reading and the writing. Our PCis a Quad Core Q9400 at 2.66 GHz, running under Windows Vista.

Text file (TXT) ARFF (Weka) Binary FDM Binary FDZ Binary ZDM
(compressed) (compressed)
File size on 808 846
.91 .91 08.0 107. 15.037
the disk (KB) 447.917 447-919 55 7-64 5-03
File reading
107 105 8 57 7
(seconds)
File  writing
188 120 8 15 15
(seconds)

We note several results:

e Itis obvious that the memory occupation of the dataset is the same when it is loaded, whatever the
file format used.

e About the file size, TXT are ARFF are similar. It is not surprising.

e The FDM file is voluminous. The compressed format enables to dramatically reduce the FDM file
size, especially for the ZDM format.

e About the processing time, as expected the reading and the writing of the text file (TXT and ARFF)
are not fast. Notably because alphabetical value must be encoded during the reading process. The
writing seems slower than the reading because it was not really optimized into Sipina.

e On the other hand, the binary file format is very fast, especially for the FDM format. None
intermediate operation comes to slow down the input/output of the vectors of values.

e As expected, FDZ and ZDM are a bit slower than FDM. With the exception of ZDM during the

reading. | think it is the consequence of the reduced size of the file.

We show here the disk occupation of the various formats of the dataset. We note that when we use an
external program in order to compress the text files, we obtain a smaller file size (TXT.ZIP). We use the
ULTRA option of 7-ZIP. Perhaps it is another way to improve the disk occupation of the data files. But in

this case, the processing is very slow (about 120 seconds on my computer).
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z\ Sj | . # concours-cup-etc b kdd-cup-99 » test big dataset for sipina » v |+ [l Rechercher P |

Fichier Edition Affichage Outils 7

‘ Organiser ¢ ffichages

rrstiEns Nom Date de modificati.. Type Taille °
| 1) kdd-cup-discretized-descriptors.td.zip 15/02/2009 20:29 Daossier compressé 2118 Ko
|| kdd-cup-discretized-descriptors.zdm 16/02/2008 08:44 Fichier ZDM 15037 Ko
B images || kdd-cup-discretized-descriptors fdz 16/02/200908:40  Fichier FDZ 107 846 Ko
B Musique  kdd-cup-discretized-descriptors.tt 27/01/2009 21:40 Document texte 447917 Ko
Autres » |7 kdd-cup-discretized-descriptors.arff 16/02/2009 08:55 Fichier ARFF 447919 Ko
Dossiers || kdd-cup-discretized-descriptors.fdm 16,/02,/2009 08:35 Fichier FDM 808 055 Ko

E| Documents

Bl Bureau

, & éléments

8 Decision tree learning on KDD-CUP 1999 dataset

Even if it is not the main subject of this tutorial, we want to observe the behavior of Sipina when we
learn a decision tree from our large dataset. With the dataset loaded, and before any learning process,

the memory occupation is 882 MB.

We specify the TARGET attribute and the INPUT ones by clicking on the ANALYSIS / DEFINE CLASS
ATTRIBUTE menu.

ot editor] o
. File Edit Data Statistics Induction method [Analysis | View Window Help [-][=]x]
B | Define class attribute...
_ | vl Select active examples... V5 D (s T V&
|| Attribute selection 1 T T
5 Set wei e
3 a Set prig — Class  Variables
a classe w22 -
4 a Set cos w23
5 a v2d
Set pos| [ Attibutes ¥23
3 a w1 - v%?
7 a Learni w2 E| :28
3 a w3 w29
Stop a wd +a0
9 a va
vl
10 a Classifi | |5 vi2
W 1
11 a a v
Test... :9 w34
Leaming method 12 a w0 :gg
MethodN ame=Improved Chall [Tec 13 a LIFT -- ¥11 i Va7
MethodClazsMame=T ArbreD ecisionl— | | 14 a w38
Hdl=8 = |15 a Error m i 3
Merge=0.05 = ¢ Only dlsct_ele ot
S plit=0.001 16 a ¢ Only continuous wd
TypeBonfemoni=1 17 a Featurd | | = potn F_ o
WalueB onferroni=1 18 a
Sampling=0 * |79 a Person
Examples selection———————[9g a tcp o K I X anruer |
4 - e I (=3 - - - - - o
« [ b
[Editing | D:\DataMining\Databases for mining\concours-cup-el [Attributes : 41 |Examples : 4817099 A
Improved ChAID (Tschuprow Goodness of Split) [ Exec.Time : 6754 ms. A

? http://kdd.ics.uci.edu/databases/kddcupgg/kddcupgg.html
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We want to use the half of the dataset for the learning phase, the other half for the evaluation of the
classifier. We click on the ANALYSIS | SELECT ACTIVE EXAMPLES menu; then we choose the RANDOM

SAMPLING option. The learning sample size is 2,408,549 cases (50% of the dataset).

| 3. File Edit Data Statistics Induction method [Analysis| View Window Help — [- =] =i
o | | Define class attribute... /' \
| : : g = Select active examples... [vs [ve N Jva Tv- I
|| Attribute selection 1 - . » 2 g
g% Predictive attibutes ~ |2 a Set weight field... 0 0 a a d
g :12 |: 3 a Set priors... N n a a .
oo T2 a Set costs... P p a a £
8] v 5 Filter active examples ;z
o E i
18] 5
= DK ; [~ Size of sample
] 7
18] w8 9 |50 =l omie 20mse of 47099 examples
- An] w9 10
el w10 ! | !

[ Sampling strategy

Learning method 12

Methodd ame=lmproved ChalD [Tsc 13
MethodClazsMame=T AtbreDecisionl — | |14

& Random
 Stratified

Hdl=2 =(l]45

Merge=0.05 - 16

Split=0.0071

TypeBonfernani=1 ar

‘YalueBonferroni=1 12
Sampling=0 i ET)
Examples selection —————[5g

<l

Editing ||

f Split]

Filter method
Al
r

" Rule selection

|| List of examples Handomsamp\ingl Rule filker I

| JDK I xAnnuIer

We can launch the learning process. We click on the ANALYSIS / LEARNING menu. The tree is obtained

after 50 seconds.

. Sipina Research Version

. Induction method  Analysis Tree management View Window Help

AR

Aittribute selection

I Preditive attributes
- D Wl

A 2

- D V3

»

[

25

: = o :
s [a] - s Iyl Lu [a] - L s [a] -
2 DKl [ el | EAE ol A Rl | 1 = Pl 4

=] b
T e
ey mmn pow

= DEil
.. v
= DK
.. v
2 DK -

Learming method

MethodH ame=Improved Chall [Tsc «
MethodClasshame=TArbreDecisionl —
Hd=8
Merge=0.05
Spit=0.00
TypeBonfenani=1
Y glueBonferoni=1
Sampling=0 hd

Examples selection

2408549 examples selected
2408550 examples idle

A

Improved ChAID (Tschuprow Goodness of Split) |

The memory occupation of Sipina is 920 MB at this step.
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We want to assess the tree on the test set. We click on the ANALYSIS / TEST menu. Into the dialog
settings, we select the INACTIVE EXAMPLES OF DATABASE option. Sipina displays the confusion matrix

and the test error rate which is 1.61%.

2% Sipina Research Version - [Decision tree..]

] Define class attribute... :

Select active examples...

Altribute selection
B4 Predictive athibute Set weight field... Apply classifier on ... =X ::::z::‘ ::.

w1 Set priors... Apply on

ve ™ Learning et
w3

wd Set positive class value...
) ]

vE Learning... Jou Annuler |

Set costs...

(¥ inactive examples of Databazes

w7 Step analysis in [a]

“ Sl | e e | [

Classification
v10

v11

w12 --
w13 Ay =R anEs . Confusion matrix : Test set o*)ataMini... [o]® ==

classe

w14 Error measurements
w16 normal |nther |
w1k Feature selection 427257 36762

Learning method 2123 1942408

Methodh ame=Impraved Cl Personnal tests
MethodClassM ame=T ArbreFECRETEHT=

Hall=& : .
Merge=0.05 5 Cost: 00161 P

Split=0.001

TypeB onferroni=1
W alueB onferoni=1
Sampling=0

CECECEEFEFEEEETE]

Examples selection

2408549 examples selected
2408550 examples idie

K1l

Improved ChAID (Tschuprow Goodness of Split) Exec.Time: 49952 ms

9 Conclusion

Our idea in this tutorial was to give a quick overview of file formats that could be processed with Sipina.
They can be classified into two categories: text format, with the main asset flexibility; and binary

formats, crucial for processing times and disk occupation when compressed.

Of course, there is no format which could be uniformly better than the others. It depends, on the one
hand, to the characteristics of the dataset; on the other hand, to the objective and the constraints of
our analysis. The flexibility and the performances (disk occupancy and processing quickness) seem to be

good criteria to compare the advantages and the drawbacks of the various formats.
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