Sipina

1 Introduction

Dealing with large dataset in SIPINA (9,634,198 observations and 41 variables).

To fully reproduce this tutorial, make sure you have the version 3.2 (or later) of Sipina. You can verify

this by looking at the version number in the title bar when the software is launched.
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The ability to handle large databases is a crucial problem in the data mining context. We want to handle
a large dataset in order to detect the hidden information. Most of the free data mining tools have
problems with large dataset because they load all the instances and variables into memory. Thus, the
limitation of these tools is the available memory (see http://data-mining-tutorials.blogspot.com/2008/11/decision-

tree-and-large-dataset.html; or http://data—mining—tutorials.blogspot.com/zoo9/01/performance—comparison—under—linux.html).

Sometimes, a sampling strategy enables to perform a fruitful analysis; but most often, because the
"pattern" that we want to highlight concerns a very small part of the population, it is necessary to deal
with the full dataset. Indeed, a standard sampling strategy can leads to a too low presence of the
instances that we want to analyze e.g. when we deal with a very imbalanced dataset in the supervised
Iearning context (see for a specific local sampling strategy for the decision tree induction algorithm which is much more better

than global sampling - http://data-mining-tutorials.blogspot.com/2009/10/local-sampling-approach-for-decision.html).

To overcome this limitation, we should design solutions that allow to copy all or part of the data on disk,
and perform treatments by loading into memory only what is necessary at each step of the algorithm
(the instances and/or the variables). If the solution is theoretically simple, it is difficult in practice.
Indeed, the processing time should remain reasonable even if we increase the disk access. It is very

difficult to implement a strategy that is effective regardless of the learning algorithm used (supervised
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learning, clustering, factorial analysis, etc.). They handle the data in very different way: some of them
use intensively matrix operations; the others search mainly the co-occurrence between attribute-value

pairs, etc.

In this tutorial, we present a specific solution in the induction tree context. The solution is integrated
into SIPINA (as optional) because its internal data structure is especially intended to the decision tree
induction. Developing an approach which takes advantages of the specificities of the learning algorithm
was easy in this context. We show that it is then possible to handle a very large dataset (41 variables
and 9,634,198 observations!) and to use all the functionalities of the tool (interactive construction of the

tree, local descriptive statistics on nodes, etc.).

To fully appreciate the solution proposed by Sipina, we compare its behavior in comparison to

generalist data mining tools such as Tanagra 1.4.33 or Knime 2.03.

2 Dataset

We use a version of KDD-CUP 99 dataset (http://kdd.ics.uci.edu/databases/kddcupgg/kddcupgg.html).
We have duplicated twice the original data file (TWICE-KDD-CUP-DISCRETIZED-DESCRIPTORS.TXT -
http://eric.univ-lyon2.fr/~ricco/dataset/twice-kdd-cup-discretized-descriptors.zip). The target attribute

(CLASSE) is at the last column. All the descriptors are discrete or were discretized. Loading this data file

into a Data Mining tool is already a challenge.

3 Loading the whole dataset into memory

The standard working of Sipina is to load all data in memory. We show in this section that it is unfeasible
on our dataset. We launch SIPINA. We click on the FILE | OPEN menu. We select our data file.

2% Sipina Research Version 3.2 - [Learning set editor] ;

2%[File] Edit Data Statistics Indugti Analysis  View Window Help NEE
) Mew
Open... : 2 Cuvrir \ &J

Aty \
| Save — Regarder dans test big dataset for sipina j e B
Save as... &2 Datederm.. Type Taille
e b = - =
Export... Emplacements | tce-kdd-cup-discretized- descriptors.bt
récents
Subsample management 3
Exit Bureau
‘ﬁ"-‘
Learming method i
Maison
MethodM ame=lmproved ChalD [Tac .
MethodClazsM ame=T&rbreDecizsionl
Hell=8 E 1
terge=0.05 F -
Spit=0oct L= Gy
TypeB onfermoni=1 _
“alueB onferrani=1 [ ™
Sampling=0 - -

Evampies ssioction Réseau Nom du fichier [ wice-dd-cup-discretized-descriptors bd -l Ouvrir |
1 eramples selected Types de fichiers : Text file format (" TXT) j Annuler
0 examples idle

Editing | NEW.FDM Attributes: 1 Examples: 1

Improved ChAID (Tschuprow Goodness of Split)

04/01/2010 2/17



Sipina

In the following dialog box, we set the appropriate settings: tab as column separator, the first row

corresponds to the attributes' name.

Import text file options
vl v w3 wd w5 we
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L}
»
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Il | ¥ Categorical attribute " Other I "l
l x Annuler | ¢ K I

We click on the OK button. A progress bar allows watching the operations. Unfortunately, after a while,
an error message appears (Insufficient Memory). We observe that only a part of the instances was
loaded (6.986.396 observations).
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The windows task manager shows that the memory occupation of SIPINA is 1,309,512 KB.

The ability to load almost 7 million of observations is already important. But we note that we cannot make

any operation, even descriptive statistics. Every asked task causes an error.
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Mom de [image Processeur | Mémoire {je‘u de frav... | Description i
Sipina_Research.exe ﬁ 1309 512K Sipina_Researc

! dwm,exe oo 51644K Gestionnaire de
chrome.exe aa 40 400K Google Chrome
chrome, exe ao 32812K Google Chrome|= [
chrome.exe an 30 568K Google Chrome
explorer.exe i} 17884k Explorateur Wir
WINWORD,.EXE [ua] 15632K Microsoft Word
POWWERPNT.EXE [un] 540K Microsoft Powel
Psp.exe o 8 356K Paint Shop Pro
BVOCSIVX,. EXE oo 8 260K AVG Scanning ©
chrome, exe ao 5924K Google Chrome
chrome.exe an 2840K Google Chrome
taskmagr.exe i} 2792K Gestionnaire de
taskeng.exe aa 2516 K Moteur du Plani
BTStackServer. exe Jula] 1430K Bluetooth Stack
LAMUt]L exe oo 1224K VAIO SmartNe' _
< 1 o e =

[ Afficher les processus de tous les utilisateurs Arréter le processus

Processus: 78 UC utilisée: 3% Mérmuoire physique : 75 %

4 Swapping system for decision tree induction

The feature that | present in this tutorial has never been outlined before today. | rediscovered it

recently. | realized that it is totally operational. We must simply activate the right option.

4.1 Modifying the launching parameters
We must close SIPINA before making changes.

We open the installation directory of SIPINA (under Windows Vista - C:\Programmes\StatPackages). We
open the SIPINA.INI configuration file. We set the BUFFERED parameter to 1 as in the screenshot below.
We save this modification.

Fichier Edition Format Affichage 7

[DATA MAMNAGEMENT] -
buffered = 1

4.2 Loading the datafile

Then, we launch SIPINA again. We proceed as above. We select the dataset. This time, the whole
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dataset is loaded. The 9,634,198 instances were processed in 243 seconds (about 4 minutes).
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Now, the Windows task manager shows that the memory occupation of SIPINA is 47,764 KB. Clearly,

the data are not stored in memory.

Fichier Options Affichage 7
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Sipina_Research.exe oo é 47 Te4K
chrome.exe 01 39076 K
chrome.exe 02 33776K
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explorer.exe [la} 16 700K
WINWORD.EXE oo 15 132K
AVOCSrvi.exe oo 3260 K
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POWERPNT.EXE ] 35K
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chrome.exe oo 1932K
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Description -
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Google Chrome
Google Chrome| =
Google Chrome
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[ Afficher les processus de tous les utilisateurs

Arréter le processus

Processus: 78 UC utilisée: 29% Mémoire physique: 35 %

We can launch the decision tree induction now.

4.3 Storage of temporary files

But first, it is interesting to specify the storage directory used by temporary files. They use the

temporary directory of the current user. We have one file for each variable and one file for the column

labels. As we can see, the file size can be large.
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r = EE
Mom Date de modificati.. Type Taille =3
|_|sip3527.tmp 19/10/2009 16:01 Fichier TMP 245 024 Ko 4
|| sip400A.tmp 19/10/2009 15:57 Fichier TMP 37 696 Ko
|| sip400B.tmp 19/10/2009 15:57 Fichier TMP 37 696 Ko
|| sip400C.tmp 19/10/2009 15:57 Fichier TMP 37 696 Ko
|_|sip400D.tmp 19/10,/2009 15:57 Fichier TMP 37 696 Ko
|| sip400E.tmp 19/10/2009 15:37 Fichier TMP 37696 Ko
|| sip400F.tmp 19/10/2009 15:57 Fichier TMP 37 696 Ko
|_|sipd02A.tmp 18/10/2009 15:57 Fichier TMP 37 696 Ko
|| sip402B.tmp 19/10/2009 15:57 Fichier TMP 37 696 Ko -

, 134 éléments

Note: This information about their location is essential. While Sipina crashes for some reason, the

temporary files will not be removed. We must do it manually.

4.4 Specifying the target and the input attributes

We click on the ANALYSIS / DEFINE CLASS ATTRIBUTE. Using drag and drop, we set the appropriate

selection.

2% Sipina Research Version 3.2 - [Learning set editor]
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4.5 Launching the learning process

By default, SIPINA uses the IMPROVED CHAID method. It limits the depth of the tree to 4 levels. Of
course, we can modify this parameter. We perform the analysis by clicking on the ANALYSIS / LEARNING

menu. The calculation time is 267 seconds (# 4 minutes and 30 seconds).
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Here are the details of the tree.
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4.6 Interactive functionalities

The Sipina memory occupation is 238,208 KB (# 232 MB) according to the Windows task manager.

8 Gestionnaire des taches dw [E=NIER

Fichier Options Affichage 7

Applications | Processus |Services I Performances I Mise en réseau I Uﬁlisateurs|

Mom de limage Processeur  Mémoire (je‘u de trav... Description
Sipina_Research.exe il 238 203K Sipina_Researc
dwm.exe 00 52672K Gestionnaire de
chrome.exe oo 39 104K Google Chrome
chrome. exe 0o 35620K Google Chrome|=
chrome.exe 02 30 328K Google Chrome
explorer.exe 0o 18 584K Explorateur Wir
POWERPNT.EXE oo 16 840 K Microsoft Powe
WINWORD.EXE 0o 15 324K Microsoft Wordl
BVOCSIVI.EXE oo § 260K  AVG Scanning C
Psp.exe 05 8 156 K Paint Shop Pro
chrome.exe o 6 232K Google Chrome
taskmgr.exe 0o 2892K Gestionnaire de
taskeng.exe 0o 2428K  Moteur du Plani
chrome. exe 0o 1932K  Google Chrome
BTTray.exe 0o 1424K  Bluetooth Tray
MSASCui.exe 00 1378 K  Windows Defer
4| 1 - | s = TS

[] afficher les processus de tous les utilisateurs

Processus: 78 UC utilisée : 9% Mémoire physique : 56 %

04/01/2010

7/17



Sipina

As we said above, the high memory occupation of SIPINA during the decision tree induction is due to
the storage of much temporary information on each node: goodness of split for each descriptor, the
associated split description, the list of covered examples, some descriptive statistics, etc. In our
context, although the dataset is paged on the disk, all these functionalities remain available. It is
possible, among others, to launch a new analysis from a selected node. It is very useful when to

perform a deeper analysis on a specific group of instances related to a node.

For instance, we select a node of the tree with a right click. We activate the contextual menu NODE
INFORMATION. In the dialog box, we select the goodness of split value for the first variable, and then

we double click on this value. A splitting is performed on the selected node.

= 7
3. Sipina Research Version 3.2 - [Decision tree..] = =0t
A% Induction method  Analysis  Tree management View Window Help - &%
k]
ﬂ 2
Attribute selection
=95 Class attibute -
E classe Informations on : Level 4, Node 9 @
=] W= Predictive atiibutes E IF v in [p] and w13 in [a] and v27 in [p]
- in [pl
= DRl
8] 2 157RA1E  (1008)
5756 [00%)
g :i Ciftacterization Desciptig' mportance I
in [a]
DR 1s77a38 (2c00) [ Select an attribute to view the Yuogested splt
8] 5 1236 (o0%} / Double-clik to split with the selec\ed attibute
DG = [ w27 = Goodness. j |Currelat\un |Accapt or Rejec «
i a . in [a in [p :
80N 237¢s7¢ 200 [ Bes (748} ¥ 49 g SZGBSQM 30 3:70 [
Leaming method 113g Lo0%) CL—-1L V. I - — AL ) || Rt 025404165 0.2540 =
1l . 10 022439654 02244
MethodM ame=Improwved ChalD [Tsc . | ¥ Leveld, Node L
MethodClassHame=TArbreD ecision| | v3 0.21718857 0.2172 m
= | z c.
MdI—B = | Mode informations... sy 018485279 0.1849 |
H e"tQ?UU-UUF | vag 015813448 0.1581 ]
TESQEAnIe.mnH | Cut vi2 0.11324158 0.1132 ]
W alueB onfenoni=1 | Salit nod 5 0.10322408 0.1032 i
Sampling=0 - | LALEIEEE B vé 009243306 0.0924 1
Examples selection Explore the node... i 0 0?533717 0.0788 1
9634198 examples selected | . . N7 007844353 00784 1
0 examples ide | Other descriptive statistics 3 V34 0.07758300 0.0776 1
4 | w36 0.04102273 0.0410 I
Other SIPINA session...
Improved ChAID (Tschuprow Goodness of Split) 7 |l 0.01804028 0.0180
w30 0.00870836 0.0087
wZE 0.00774281 0.0077
w25 0.00452520 0.0045
w17 0.00422705 0.0042
v33 0 0.0000
v3s 0 0.0000 o
et n nnnn ;
Split suggestion
in [a] in [p] |
normal &
other 76 224
1164 examples [0.01% of the learming set)

Two new leaves are created.

During this process, Sipina retrieves the temporary files on the disk, but we note that the computation

time remains moderate.

Similarly, we can inspect the positioning of the variables in the sub-groups associated with nodes;

calculate local descriptive statistics, etc.
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Informations on : Level 5, Node 2

IF v& in [p] and w13 in [a] and v27 in [p] and v40 in [p]
Characterization ] Diesciptors' importance]
Continuous attributes Discrete attributes
w4 ( 0.0002 )
I Values Strength  Local Dist. Global Dist. Recall
SF 2422 68 (20%) 7326658 (76%) 0%
52 0.10 0(0%) 308 (0%) 0%
<l 1038 2(1%) 1014 (0%) 0%
53 3430 2(1%) 96 (0%) 2%
OTH 006 0(0%) 114 (0%) 0%
REJ 448 0(0%)| 537748 (6%) 0%
RSTO 30350 186 (85%)  10612(0%) 2%
S0 865 0(0%) 1735170 (18%) 0%
RSTR 10734 82 (24%)|  16154(0%) 1%
RSTOSO 009 0(0%) 244 (0%) 0%
SH 0327 01(0%) 2080 (0%) 0%
v27 { 0.0001 )
Values Strength  Local Dist. Global Dist. Recall
a -73.66 0(0%) 9066120 (34%) %
p 7366 340(100%) 568078 (6%) 0%
v40 { 0.0001 )

340 exarnples [0.00% of the learning set]

5 Local sampling strategy in SIPINA

It is possible to decrease the computation time, without loss of accuracy, by applying a local sampling

strategy in the decision tree induction context. We have showed that this approach is efficient in a

previous tutorial

(http://data-mining-tutorials.blogspot.com/2009/10/local-sampling-approach-for-decision.html).

We

show here that we can combine it with our swapping system. The result is very impressive: we can

handle very large databases, and the computation time is significantly reduced. For instance, on our

dataset, we can create a decision tree from a dataset with 41 variables and 9,634,198 observations in 83

seconds (about 1 minute and 20 seconds).

We stop the current analysis session by clicking on the WINDOW / CLOSE ALL menu. Then, we select the
learning algorithm by clicking on the INDUCTION METHOD / STANDARD ALGORITHM menu. We select
the IMPROVED CHAID method.

04/01/2010

Learning method

Improved C4.5 (R akotomalala & Lallich - 1333
d Ch&lD [T schuprow G of 5
MethodN ame=|mp v I 0
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Merge=0.05
Split=0.001
TypeBonferroni=1

. 7
2% Sipina Research Version 3.2 - [Learning set editor] @I@g
i¥. File Edit Data Statistics |Induction method | Analysis View Window Help .=
) | Standard algerithm...

5 : El [v2 [va J [vs w5 v6 VT [va  «
Altribute selection 1 "icp hitp =F P b a a [
E||1:;' Claze attribute “ 1z tcp http, sF o o a a
{8 classe Select an induction method
=g Predictive - -

[ - Jnd 1 Induction Graph ]F\ule \nductlon} Meural network] Dlscnm%t ana\ysls] Decision Ilst] Other ]
-8l v2 2, limited gearch induction tree algorithm [Catlstt - 1991)
= D Rl 1D3-Y [Quinlan - 1986)
fn] v GID3 [Chena. Fayyad, Irani & Qian - 1388)
-] 5 A5SISTANT 86 [Cestrik, Kononenko & Bratko - 1986]
ChalD (Kass - 1380
~ABLv6 | |45 [Quinlan - 1393)

" alueBaonferrani=1 Improved ChAID (Tschuprow Goodness of Split)

Improved ChAID (Tschuprow Goodness of Split)

Sampling=0
Eramples zelectio \/ QK x Annuler
9634198 exampl TETET [ = =g T =i T T T =
0 examples idle < gl
Editing | NEW.FOM Attributes : 41 Examples : 9534198

Exec.Time: 267355 ms
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In the dialog settings, we select the SAMPLING tab. We choose the SAMPLING approach, the sample

size is 50000. Experiments show that lesser sample size is already efficient in a large broad of context.

We choose this size here in order to stabilize of the induced decision tree.

Improved ChAID parameters

|

Parameters  Sampling lF'riu:nrs ]

Sampling on each nodes

" All datazet
{* Simple k

" Balanced

N

" Stratified

Size: |B0000 &

We validate the settings. Then we click again on the ANALYSIS / LEARNING. We obtain the tree after 83

seconds ((#1 minute and 20 seconds).

Note: The reduction of computing time will be even much more spectacular when many descriptors are

continuous. The discretization process is dramatically accelerated when we work with a sample on the

nodes.

¥, Sipina Research Version 3.2 - [Decision tree...]

A% Induction method  Analysis

D BBy B

Tree management  View Window Help

Altribute selection

-0 Class attribute
E clasze
Predictive attributes

D

IELS

in [pl

DR 1578516 (100w [ N
DK 5756 (00%)
Dz
DK in [a] <=
1| - o - 1577438 (100%) [N 1378
I 1436 (00%) 4320
||| Learning method w27 =y
MethodM ame=Improved ChalD [Tsc - in [a] in [p] in [a]
MethodClassM ame=T ArbreDecision] — 57657 r1o0%) [ g4 7 1204 1233)
Hdl= = 1138 (00%) 300 1z (01%)
Merge=0.05
Split=0.001
TypeBonferani=1
YalueBonferoni=1
Sampling=1 hd
Examples selection
9634198 examples selected
0 examples ide -
4 3
Improved ChAID (Tschuprow Goodness of 5plit) Exec.Time : 83756 ms

Here are the details of the induced tree. This is the same as the one computed without the sampling

strategy.
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Of course, here also, all the interactive functionalities are available.

6 Working with the other data mining tools

When they deal with a very large dataset like this one we handle in this tutorial, what is the behavior of

the other free tools?

6.1 Tanagra

TANAGRA loads the whole dataset into main memory. But it uses another encoding approach, especially

for the discrete variables (it uses less memory). This is the reason for which it can handle our dataset in

this tutorial.

After we launch TANAGRA, we create a new diagram by clicking on the FILE /| NEW menu. We select our

data file. The loading time is 91 seconds.

EFI'E Diagram Component Wlndow Help

(= I

Default lite

""" Duteost itwicerkdd-cup discretzed descrvtors 0 e R

Database :
D:\DataMining\Databases_for_mining\concours-cup-etc\kdd-cup-99
big dataset for sipina\twice-kdd-cup-discretized-descriptors.txt

S
|
I Download information
Datasource processing
Computation time 91589 ms .
Mlocated memory 385798 KB
'H| T |
| Components
| Data visualization Statistics MNonparametric statistics Instance selection
Feature construction Feature selection Regression Factorial analysis
PLS Clustering Spv learning Meta-spv learning
| Spv learning assessment Scoring Aszociation
i

@ Correlation scatterplot IL. Scatterplot
Export dataset EScatterplot with label

View dataset
E_';View multiple scatterplot

The Tanagra memory occupation is 434,808 KB according the Windows task manager.
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Fichier

Options  Affichage 7

/%8 Gestionnaire des taches de Windows A ?
a : . B

= [ B [t

Applications | Processus |Servioes I Performances I Mise en réseau I Uﬁlisaheurs|

Mom de [image Processeur = Mémoire (jeL de trav... Description =
Tanagra.exe [ala] 434808 K Tanagra.exe
dwm, exe an 58 792K  Gestionnaire de
chrome.exe [} 23804K Google Chrome
WINWORD.EXE oo 23092K  Microsoft Weord| =
POWERPNT.EXE i} 19834K Microsoft Powe
explorer.exe s} 16 196 K Explorateur Wir
EXCEL.EXE an 14 332K Microsoft Excel
chrome.exe s} 11572K Google Chrome
Psp.exe i} 8 380K  Paint Shop Pro
BVOCSIVX.EXE oo 8 268K AVG Scanning C
avOCsrvx.exe [ala] 8 240K  AVG Scanning C
SVOCSTVX,.eXe [alv) 8 228K AVG Scanning C
M3ASCLUi.exe an 4756K Windows Defer
BTStadkServer.exe an 4164K  Bluetooth Stack
taskeng.exe i} 3480K Moteur du Plani
ETTray.exe oo 3088K Bluetooth Tray i
" | i - |H i : rl

[ Afficher les processus de tous les utilisateurs

Arréter le processus

|Processus : 77

UC utilisée: 2% Meémuoire physique : 55 %
—

We use the DEFINE STATUS component is order to specify the TARGET (CLASSE) attribute and the
INPUT ones (V1...V41). Then we add the ID3 parameters. We restrict the depth of the tree to 4 levels
(contextual menu SUPERVISED PARAMETERS).

(% TANAGRA 1433 -

ne status 1]

E“File Diagram Component Window Help . |T||E|

§|D w Bl %

Drefauilt title:

(=] Dataset (twice-kdd-cup-discretized-descriptors. txt)
E|f':i Define status 1

Supervised Learning 1 {ID3)

Parameters...

Supervised parameters... /

Execute

View

| i 40

ID3 parameters

Parameters

Tree stopping rule

Min size for =plit

Min size of leaves: 50

Max depth of the tree : 41

Min entropy gain for splitting : ID 0300

200

e

&, Decision List

4

[2- K-NN

= Log-Reg TRIRLS

Ll

Comyg
Data visualization | Statistics | Monp [ oK ” Cancel ” Help ]
Feature construction | Feature selection |
PLS | Clustering | I Spv learning | Meta-spv learning |
Spv learning assessment | Scoring | Association |
Lﬁi C-SVC &; 103 L”:ff Linear discriminant analysis 3:" Multilayer perce :

‘J?Multinomial Logis I

r

3

-

Then we launch the computation by clicking on the VIEW menu.
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E File Diagram Component Window Help
10 e B
Default fitle ® 3 in [http_2784] then classe = other (100.00 % of 2 -
=-EF] Dataset (twice-kdd-cup-discretized-descriptors. txt) examples)
I » v3in [harvest] then classe = other (100.00 % of 4
=% Define status 1
’ . . examples)
“-[¥] Supervised Learning 1 (ID3) « 3 in [aol] then classe = other (100.00 % of 4 examples)
» 3 in [tftp_u] then classe = normal (100.00 % of &
examples)
» v3in [http_8001] then classe = other (100.00 % of 4
examples)

» v3in [tim_i] then classe = normal (58.33 % of 24 examples)
» v3in [red_i] then classe = normal (100.00 % of 18

S =

examples)
Computation time : 34975 ms. . |_|
é Created at 21/10/2009 07:13:25 =
|| a [ | 3
l Components |
Data visualization | Statistics | Monparametric statistics | Instance selection |
Feature construction | Feature selecton | Rearession | Factorial analysis |
PLS | Clustering | I Spv learning | Meta-spv learning |
‘ Spv learning assessment | Scoring | Association |
Ml 8
E;,{z‘;C-SVC -‘E;IDB ]fxfgLinear discriminant analysis 3:" Multilayer perce
B, Decision List [ K-NN ne=Log-Reg TRIRLS se=Multinomial Logis
] [ T | 3
{ 3

The computation time is 35 seconds. The Tanagra memory occupation is 574,876 KB.

i Gestionnaire des tiches de Windows ‘& R & l L=
- e
Fichier Options Affichage 7
Applications | Processus |Services | Performances | Mise en réseau I Uﬁlisabeurs|
Mom de l'image Processeur  Mémgire (jeu de trav... Description *
Tanagra.exe o] 574875 K Tanagra.exe
dwm.exe ula] 59 368K  Gestionnaire de
chrome. exe ] 31908 K Google Chrome
WINWORD.EXE (o] 23 156K Microsoft Word =
explorer.exe 0o 15716 K  Explorateur Wir
EXCEL.EXE ula] 14336 K Microsoft Excel
chrome. exe [ila} 11624K Google Chrome
POWERPNT.EXE 0o 11 108K  Microsoft Powe| |
Psp.exe 01 8824K Paint Shop Pro
VISV EXE (o] 8268K AVG Scanning €
AVOQCSIvy.exe 0o §240K AVG Scanning C
AVOCSIvE.eXe 0o § 228K AVG Scanning C
MSASCui.exe ula] 4756 K Windows Defer
BTStackServer.exe ula] 4 164K  Bluetooth Stack
taskeng.exe ] 3492K  Moteur du Plani
ETTray.exe [ila} 3076K  Bluetooth Tray _
. |I m - |q’“” o Al
[] afficher les processus de tous les utilisateurs Arréter le processus
|Processus:?5 UC utilisée: 4% Mémaire physique : 59 %
=

Tanagra uses less memory than Sipina in the decision tree induction context. The reason is that the
induced tree is not interactive into Tanagra. Thus, it does not keep temporary information on each node

(we do not even have information on the other variables on each node e.g. their goodness of split, etc.).

We note however that the tree induction has successfully completed on our dataset. But the solution is

not "scalable." If we have 4 times more observations, the loading of all data in memory is not possible
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with Tanagra. On the other hand, Sipina with the configuration described in this tutorial will not suffer

from such problems.

6.2 Knime

Among the free tools, Knime (http://www.knime.org/) seems to be able to keep a part or a whole of the
dataset on the disk.

We use the 2.0.3 version in this tutorial.

After we launch the tool, we insert the FILE READER component into the workflow. We select our data

file. The first rows are visualized in a data grid.

. KNIME =)
File Edit View Mode Search Run Help
@+ A gk LA E =080 4
4 Workflow Projects = 0O | & %2 KNIME_project &7 = 01| 7\ Mode Description 2 =8
2| B85~ -
A KMIME_project File Reader File Reader El

; @ This node can be used to

v read data from an ASCII file

ation. It can be

H = Node 1 configured read various
||| ks Favorite Modes &2 BEmH4 %O L //;;,.::“g\

" gl ({Eonhquis | VWhen vou open Mge node'

¥ Personal faverite nodes =
¢7 Most frequently used nodes - Execute . Dialog - 2:1 - File Readk El_w
3 Execute and open view =
l Mode Repository =0 © Cancel
-
T Reset Settings | General Node Settings
f@;}’ b = Node name and description Enter ASCII data file location: (pres§ 'Enter’ to update preview)
39 Read o &
| 3 File Reader o= Outine 20 cr 20
= valid URL: | dataset%20Forde20siping/twice-kdd-cup-discretized-descriptars.txt = Brows:
B3 ARFF Reader s [ Copy
% Table Reader = =3 Paste i
v PMML Reader (BETA) o Basic Settings
Model Read o # Delete
#% Model Reader [ read row IDs Column defimiter: | <tab>  +
Write
& Artificial Dot ©. 0File Table read column headers ignore spaces and tabs
b Artificial Data - WARN File Re )
£ Cache [] Java-style comments Single line comment:
[E Database
£} Data Manipulation
"4 Data Views 5 ] P— —
Preview

Click column header to change column properties (* = nameftype user settings)

Row ID 5 v 5 v2 5 v3 S v4 S vs
Row0 a tep http SF P -
Rowl a kep http SF P —
Row2 a tep http SF P
Row3 a tep http SF P
Rowd a tep http SF P
ROWS a ke http SF ] =

Ll | F

WARNING: suggested settings are based on a partial file analysis only! Please verify,

[ 0K ] [ Apply ] [ Cancel

Into the GENERAL NODE SETTINGS, Knime reports that it keeps in memory only the small tables. We can

even ask to write systematically the tables to disc.

The main advantage of this approach is that the dataset is loaded into memory only when we perform
an analysis with the machine learning algorithms. The data are not always kept in memory in the

workflow.
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= ooen 21 e SR IO

File

Settings | General Mode Settings |

Seleck memory policy For data outport(s)

B

() Keep allin memary,
@ Keep only small tables in memary.

() Write tables to disc.,

[ ok || apey || cancel

We validate our choice and we click on the EXECUTE contextual menu.

When the dataset is loaded, the Knime memory occupation is 130,608 KB. The value is small in relation

to the dataset size. This is proof that the whole dataset is not stored in memory.

'-;J.Gesli{.]ire des taches de Windg

Fichier Options Affichage 7

Applications | Processus |Services | Performances I Mise en réseau | Uh’lisateurs| I
Mom de image Processeur  Mémoire {je_:u de trav... Description
knime. exe 00 9 130 608K knime.exe
dwm,exe oo 60 340 K Gestionnaire de
chrome.exe an 35 084K Google Chrome
WINWORD.EXE oo 26 192K Microsoft Word =
explarer.exe an 25983 K Explorateur Wir
EXCEL.EXE oo 14340 K Microsoft Excel
chrome.exe oo 11204K Google Chrome
FVOCSIvY, EXE [uly] 8268 K AVG Scanning ||
Psp.exe a7 3 256 K Paint Shop Pro
VOCSIWN, EXE a0 8 240K  AVG Scanning ¢
AVOCSIVY, EXE oo 8 228K AVG Scanning
MSASCUi.exe oo 6 260K  Windows Defer
POWERPNT.EXE [ulv] 6 100 K Microsoft Powe
BTStackServer.exe oo 4260 K Bluetooth Stadk
taskeng.exe an 3 572K Moteur du Plani
BTTray.exe an 3220K  Bluetooth Tray _
‘ |I 1 s |—“H” e ; rl

[T Afficher les processus de tous les utiisateurs Arréter le processus

Processus: 76 UC utilisée : 10% Meémuoire physique : 50 %

We add the DECISION TREE LEARNER component into the workflow. The contextual documentation
indicates that the decision tree learning algorithm works only into the main memory. We will see if it is

problematic in our context.

Into the dialog settings, we cannot specify the maximum depth of the tree. We modify the other
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parameters. Among others, we set MIN NUMBER OF RECORDS PER NODE to 50,000 in order to limit

the tree size (Figure 1).

File Edit View MNode Search  Run

C~EH® 4 8 ~3~

© Q-

Help

100%

- RAw@E=008604 |

| =& Dialog - 2:2 - Decision Tree Learner &

a Workflow Projects =8

EEN =R

A KNIME_project

A Favorite Modes &2 =8

= 0N

File Reader

Nodel

Cla

=% Misc Classifiers
= MDS 24,

SRR
| W Personal faverite nodes ;l (=1}
n Node Repositery =g Node2
-
- | &
z Ii:?tl.stlc; “ || Bl console 2
mnin
® g ciation Rul KNIME Console
= Association Rules #%% TWelcome to ENINE v2.0.3.0
1> Bayes «=+  Copyright, 2003 - 2009,
1= Clustering e A e e e e
I=* Rule Induction Log file is located at: C:\Pro
[ Neural Network WARN File Reader No Se
1= Decision Tree WLRN FileAnalyzer Didn®
1" Decision Tree Learner WARN FileAnalyzer Didn"'
i3 Decision Tree Predictor WARN Decision Tree Learner|

4 0

il X £ B &EQm

PO

\

Configure
Execute
Execute and open view
Cancel

Reset

Mode name and descrlptlonl

View: Decision Tree View

Number records to store For view

Options | General Node Settings

Class column

Quality measure

Pruning methad

Min number records per node |

[] Average split point
[] Binary nominal splits

Max #nominal |

Number thread:

QK ] [ Apply ] [ Cancel

Cut

Copy
Paste

Delete

0 Decision Tree Model

with index #0, #1, %2, #3
with index #0, #1, #2, #3
clas=ze".

5 o=

Figure 1- DECISION TREE LEARNER - Dialog settings

. KNIME
File Edit View Node
i-H@: s ¢

Search  Run

-5 -

Help

AR N

A E=208C0 4

04/01/2010

aWDrkﬂow Projects =8 =g a Mode Description £
[ —
e lsgl |
a : | EI) Class column
KMIME_project File Reader
To select the target attribute. Only
nominal attributes are allowed
Quality measure
Nodel Dedision To select the quality measure
= Tree Learner R . .
A Favorite Nodes 51 ] according to which the split is
E— calculated. Available are the "Gini
= g xR Index" and the "Gain Ratio".
| W Personal favorite nodes 2 | @
Pruning method
ﬁ Mode Repasitory =08 ng
MNode 2 . .
(] - Pruning reduces tree size and avoids
_____________________________________ overfitting which increases the -
- | ] < 0 ] »
z ;at\.stlcs * || B2 console 2 Q'—E‘ # B~ —08
inin
@ Mining KNIME Cansole
=% Association Rules
= Bayes oY a
= C\yst . Log file is located at: C:\Program Files\Knime‘knime 2.0.3\workspace\.metadata\knime\
Rl\J Ie';”g _ WARN File Reader No Sertings available. —
1 RuleInduction WARN Filelnalvyzer Didn't get any value for column(s) with index #0, #1, ¥2, #3
1 Meural Network WARN Fileknalyzer Didn't get any value for column(s) with index #0, #1, #2, #3_
1= Decision Tree WAEN Decision Tree Learner Guessing target column: "classe" 3
17" Decision Tree Leamer ERRCR Deciszion Tree Learner Execute failed: Not enough mem available. Increas
12 Decision Tree Predictor
=% Mizc Classifiers
=% MDS | i ] 3
5 5=

Figure 2 - Knime — Not enough memory available
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We click on the EXECUTE and OPEN VIEW menu to launch the calculations. Unfortunately, after some

seconds, the computation is suspended. It seems that there is not enough memory for the decision tree

induction (Figure 2). Knime says also that we can modify the memory configuration of the JRE to

improve the capacity of the tool (see the KNIME.INI configuration file - Figure 3).

'

| = | B |z |

Mj knime.ini - Bloc-notes

Fichier Edition Format Affichage 7

clean -
—-vmargs

—¥mx512m

-¥¥:MaxPermsize=128m

—sarver

Figure 3 - “Knime.ini”’ configuration file

7 Conclusion

In this tutorial, we show that using a swapping system can improve dramatically the ability to a decision

tree learner to handle a very large dataset.

More generally, such system can improve the ability of the data mining tools to handle a large dataset.

However, | think that it is really difficult to implement a system which will be efficient for all the

machine learning algorithms. The solution must be specific to a learning algorithm. This is the reason for

which this approach is only currently implemented into Sipina, which is mainly intended to the decision

tree learning.
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