Didacticiel - Etudes de cas R.R.

1 Theme

Studying the behavior of 64-bit version of some tools when they handle a very large dataset.

Because | have recently updated my operating system (0S), | am wondering how the 64-bit versions
of Knime 2.4.2 and RapidMiner 5.1.011 could handle a very large dataset, which cannot be loaded
into main memory on a 32-bit OS. This article completes a previous study where we deal with a
moderate sized dataset with 500,000 instances and 22 variables. Here, we handle a dataset with

9,634,198 instances and 41 variables. We have already used this dataset in another tutorial. We

showed that we cannot perform a decision tree induction on this kind of database without a
swapping system, which is implemented into the SIPINA, on a 32-bit OS. We note that Tanagra can
handle the dataset, but this is because it encodes the values of the categorical attributes with a byte.

The memory occupation remains moderate.

In this tutorial, we analyze the behavior of the 64-bit Knime and RapidMiner on this database. We

use a 64-bit OS, but we have "only" 4 GB of available memory on our personal computer.

2 SIPINA

To ensure that SIPINA can handle this dataset, we must modify the settings into the SIPINA.INI

initialization file'.

'3, Sipina Research Vel O R 2
A% File Edit Data Statistics Induction method Analysis View Window Help
]
ke v vz v3 v4 s e 7 e -
Attribute zelection 1 2 tep hitp SF o o a a [
2 a tcp http SF 1] 1] a a
3 a tcp http SF 1] 1] a a
4 a tep hitp SF p p a a
5 a tcp http SF 1] 1] a a
[:] a tcp http SF 1] 1] a a
T a tcp http SF 1] 1] a a
3 a tcp http SF 1] 1] a a
9 a tep hitp SF p p a a
10 a tcp http SF 1] 1] a a
11 a tcp http SF 1] 1] a a
12 a tcp http SF 1] 1] a a I
13 a tcp http SF 1] 1] a a
14 a tcp hitp SF p p a a
15 a tcp http SF 1] 1] a a
16 a tcp http SF 1] 1] a a
2 17 a tcp hitp SF 1] 1] a a
Learming method = a tep http =F o o a a
MethodM ame=Improved ChalD [Tac .
MethodClassM ame=T ArbreDecizion] 19 a tcp hitp SF P P a a
Hdl=5 = |20 a tcp http SF p p a a
gd;i[tg—?g.ﬂqls F‘ 2 a tcp htp SF p p a a
TypeBﬁnfenoniﬂ 22 a tep http £l p p a a
“WalueB onferrani=1 23 a tep hitp SF p p a a
Sampling=0 | a tep hitp SF p p a a
Examples selection 25 a tcp http SF P P a a
PR a ten httn SF n n a a k%
4| b
Editing | NEW.FDM Attributes: 41 Examples : 9634198
Improved ChAID (Tschuprow Goodness of Split) Exec.Time : 232847 ms.

The data file is imported into 232 seconds. The processing time for the decision tree induction is 272

seconds (about 5 minutes).

! http://data-mining-tutorials.blogspot.com/2010/01/dealing-with-very-large-dataset-in.html
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Improved ChAID (Tschuprow Goodness of Split)

[ Exec.Time: 272424 ms

The whole process is already described elsewhere. We note only that the processing time is not

influenced by the 0OS. On the same PC, we have the same performance whatever the OS version

(Windows Vista 32-bit vs. Windows 7 64-bit). The memory occupation (about 232 MB) remains

moderate in relation to the database size. This is the main interest of a swapping system. We can

handle a very large database. The disk size is not a limitation. We note also that the solution is all the

more efficient that the disk is performing. If we use a solid state disk for the temporary files, the

computation time will be very likely reduced.

Fichier Options

Affichage

A

| Applications | Processus |5eruices I Performance I Mise en réseau | Uh'lisateurs|

Mom de limage

Sipina_Resear...
firefox.exe *32
explorer,.exe
wmdc. exe
OUTLOOK.EX...
plugin-contain. ..
dwm.exe
POWERPMT.E...
vic.exe *32
CErss.exe
IAStorIcon.ex...
WmdHost.exe...
splwowi 4. exe
avgtray.exe ...
SnippingTool....
taskhost.exe

Mom d...

Maison
Maison
Maison
Maison
Maison
Maison
Maison
Maison
Maison

Maison
Maison
Maison
Maison
Maison
Maison

=
P... Mémaire ...

Jula] 237 832K
01 118 252 K
a0 38 704 K
a0 36 308 K
a0 23 34K
0z 18 232K
0z 15 400 K
ao 13 868 K
a0 12 000 K
a0 11 752K
ul] 7368K
ul] 6 272K
ul] 4 864K
ul] 4704K
ula] 3 864K
a0 3212K

Description

Sipina_Research -
Firefox

Explorateur Windows
Gestionnaire pour appareils Win...
Microsoft Office Cutlook

Plugin Container for Firefox
Gestionnaire de fenétres du Bur...
Microsoft Office PowerPoint

VLC media player

IAStorIcon

Windows Mobile Device Center ...
Print driver host for 32bit applic. ..
AVG Tray Monitor

Outil Capture

Processus hite pour Taches Wi...

4|

L

| »r

»

m

[ Iﬁ.‘.ﬂ'ﬂ:ﬁcher les processus de tous les utilisateurs

] [ Arréter le processus

Processus : 59

UC utilisée: 7%

Meémuoire physique : 52 %
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3 Tanagra

On the same computer, the performance of Tanagra - which runs under 32-bit mode - under

Windows 64-bit version is not modified. The importation time is 87 seconds, and the tree is built in

34 seconds.

EFiIe Diagram Component  Window  Help

' -
T R
-

[ [=]x]

= = "

Default fitle:

I

=-EF Dataset (twice-kdd-cup-discretized-descriptors.txt)
B ¥4 Define status 1
|I| Supervised Learning 1 {ID3)

# v3 in [hostnames] then classe = other (100.00 % of 2100 examples)
# v3in [uscp_path] then classe = other (100.00 % of 2114 examples)
# v3in [sgl_net] then classe = other (100.00 % of 2104 examples)

# v3 in [vmnet] then classe = other (100.00 % of 2106 examples)

# v3in [iso_tsap] then classe = other (100.00 % of 2104 examples)

# v3in [netbios_ns] then classe = other (100.00 % of 2108 examples)
# v3in [kshel] then classe = other (100.00 % of 2080 examples)

# v3in [urh_i] then classe = normal (100.00 % of 296 examples)

# v3in [http_2784] then classe = other (100.00 % of 2 examples)

# v3in [harvest] then classe = other (100.00 % of 4 examples)

# v3in [aol] then classe = other (10:0.00 % of 4 examples)

# v3in [Eftp_u] then classe = normal (100.00 % of 6 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 examples)

Computation time : 34898 ms. -

Created at 25/10/2011 07:22:48

Data visualization |

Feature selection |

Spv learning |

I “‘?Binary logistic regression

£ C45
[ LS

Components
Statistics | Monparametric statistics | Instance selection | Feature construction
Regression | Factorial analysis | PLS | Clustering
Meta-spv learning | Spv learning assessment | Scoring | Association
£ CRT [ csve [ K-NN
5, C5-CRT & Decision List ]‘_?_'?‘ﬁLinear discriminant analysis
£CS-MC4 #5103 7e=Log-Reg TRIRLS

<

1 ]

2= Multi
e Mult
[ Naive

Because, the values of the categorical attributes are encoded with a byte (the number of values for

one attribute is limited to 255), the memory occupation (= 560 MB) makes the calculations tractable.

~
I}

Processus : 58

N
& Gesticnnaire des taches de !lE . EI&IQ
Fichier Optiens Affichage 7
Applications | Processus |Servioes | Performance | Mise en réseau | Uﬁlisabeurs|
Mom de limage Mom du... P... Mémoire (jeude tr... Description -l
( Tanagra.exe ... Maison 0o 573464K Tanagra.exe é
firefox.exe *32  Maison [ula] 196836 K  Firefox
AcoRd32.ex...  Maison 02 79916 K  Adobe Reader
plugin-contain... Maison [ulu} 52 772K  Plugin Container for Fireft
explorer.exe Maison [ulu} 20 260K Explorateur Windows
dwm.exe Maison a0 13 708K Gestionnaire de fenétres |
CSrs5.EXE v} 11 180K
IAStorlcon.ex... Maison oo 10875 K  IAStorIcon
splvowg4.exe  Maison [la} 6 152K  Print driver host for 32bit
AcroRd32.ex... Maison ao 5248K Adobe Reader
avatray.exe ... Maison 0o 4576 K AVG Tray Monitor S
POWERPNT.E... Maisan a0 4504K Microsoft Office PowerPoi
SnippingTool....  Maison [lu} 3976K  Outl Capture
taskmagr.exe Maison oo 3216 K Gestionnaire des taches c
MVVEVCEXE oo 3 152K
wisptis.exe Maison oo 2972K Composant de saisie tacti i
; |.. . e — R I . A| _-’.
[ '@'m"ﬁcher les processus de tous les utiisateurs ] [ Arréter le processus m

UC utilisée: 5% Mémaoire physigque : 55 %
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4 Knime

On the Knime website, we can choose between the 32-bit and the 64-bit version of the software.

Firefox ~

a4 KNIME | Download KNIME

> l.‘l www.knime.org/downloads/overview

77 [

[::" knime

&)

KNIME  sioue psooers

You are here: / Home / Downloads / KNIME Desktop / Overview

Downloads

| Download
| Update Site
| Extensions
| License
| Previous Versions
| Data Sets
I KNIME Reporting

I Example Workflows

Forum & Documentation

A KNIME =

| SERVICES [ SUPPORTERS [ABOUT Search this site >

Download KNIME

Download the latest KMIME Deskop and KNIME SDK version 2.4 2 for Windows, Linux, and Mac 03 X

KNIME Desktop

The KMIME Deskiop version is intended for end users and provides everything needed to immediately begin using
KNIME as well as extend KMIME with extension packages developed by others. The downloads also contain the

Windows

Usually unzipping the archive somewhere on your hard drive is sufficient for the installation of KNIME. However, under
Windows problems with the built-in unzip utility sometimes truncate file names. Therefore we offer self extracting
archives:

Sl D> 4

Ifyou are using a proper unzipper and want to use zip archives instead, you can find them

1

We select this last one for this tutorial. We do not describe the whole definition of the workflow here
because we have already done this previously (section 6.2).

Let us see what happens when we launch the processing. Knime displays an enigmatic error message.

- —
T kv EENEE =
File Edit View Search Run  MNode Help
CrB@ A~ i -3~ % Q- | 200D 0BE =F4
. (]
L *0: Tree on large dataset &% = O || @\ Node Description 52 l =0
=
-
4 Decision Tree Learner El|
=
= File Reader This node induces a classification decision tree in main memory. The target
Decia attribute must be nominal. The other attributes used for decision making can be
E\ Tree Learner either nominal or numerical. Numeric splits are always binary (two outcomes),
dividing the domain in two partitions at a given split point. Nominal splits can be
Frg \@ either binary (two outcomes) or they can have as many outcomes as nominal
Nodel values. In the case of a binary split the nominal values are divided into two
(%) subsets. The algorithm provides two quality measures for split calculation; the
(G0 gini index and the gain ratio. Further, there exist a post pruning method to reduce
MNode 2 the tree size and increase prediction accuracy. The pruning method is based on
the minimum description length principle.
The algorithm can be run in multiple threads, and thus, exploit multiple -
Behl|#B-r3-70
KMIME Console
L L L L L L L L L L L L L L PP PP PP -
*%% Welcome to ENIME v2.4.2.0030673 - the Konstanz Information Miner #*#*%
R Copyright, 2003 - 2011, Uni Konstanz and ENIME GmbH, Germany R
EEEREE LRl
Log file is located at: C:\Users\Maison\My Documents‘Knime'.metadata\knime‘\knime.log
ERROR BufferFromFilelteratorVerzion20 Errors while reading row 1180576 from file "knime container 201:
ERROR BufferFromFileIteratorVersion20 CODING PROBLEM QutOfMemoryError caught, implementation may only
ERROR Decision Tree Learner Execute failed: GC overhead limit exceeded
« [ K
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After some search (e.g. http://www.petefreitag.com/item/746.cfm), we understand that we can

overcome this memory limitation by modifying the heap allocation memory. If we suppose that a
double precision coding is used for each value, the memory occupation is (roughly, we do not take
into account the eventual meta-information and the memory used for the calculations) about 2.94
GB [(9.634.198 x 41 x 8) / (1024 x 1024 x 1024) ~ 2.94 Go]. So, we set the following setting into the
Knime.ini initialization file.

( *-] kerime ini E3 )

—-startup

plugins/org.eclipse.equinox. launcher 1.1.0.v20100507.jar

[P S

——-launcher.library
plugins/org.eclipse.equinox.launcher.win32.win32. x86_64_1.1.1.R36x v20100810

—-vmargs
—Hmx4096m
—-¥¥:MaxPermSize=19Zm

&

—server
—-Dsun.javazd.d3d=false

(SRR}

Now, Knime can import the dataset. We can launch the decision tree induction process.

=o] x ]
File Edit View MNode Search Run Help
CG~HG 4~ B R I R |100% ~» | cEHOCODODE =8 B
A *2: Tree Again &2 = [ || 3% Mnde Necrrintinn 52 = 5
= “E Gestionnaire des ta P
A : Fichier Options Affichage =
File Reader
Applications | Processus |Services I Performance IMise en réseau | Uﬁlisaheurs|
=
a Mom de I'mage Momdu... P... Mémoire (jeu de tr... Description
MNodel [ knime.exe Maison ] 3293644K  knime
.-ﬁ'——l explorer.exe Maison [ilv} 9 532K Explorateur Windows
dwm.exe Maison oo 9343K Gestionnaire de fenétres
wmdc.exe Maison aa 8 188K (Gestionnaire pour appare
Node 2 firefox.exe *32  Maison an 6 372K  Firefox
vic.exe *32 Maison ] 3012K VLC media player
plugin-contain... Maison aa 2876 K  Plugin Container for Fireft
IAStorlcon.ex... Maison aa 2284K [AStorIcon
POWERPNT.E... Maison an 2068 K  Microsoft Office PowerPoi
avgtray.exe ... Maison oo 2028 K AVG Tray Monitor A
WmdHost.exe,.. Maison oo 1938 K Windows Mabile Device Ci -
taskmgr.exe Maison aa 1520 K Gestionnaire des tiches c =
Bl Console SnippingTool....  Maison aa 1404 K Outl Capture H
KMIME Console mobsync.exe Maison oo 730 K Microsoft Sync Center
R R AR AR AR AR AR R AR AR A AR AR AR AR AR A AR taskhost.exe Maison ilv} 760 K Processus héte pour Tack -
Log file is located at: C:‘\Program F wisplis.exe Maison o Composant de saisie tacti i |
WARN File Reader No Settings i | S = = ———
WARN FileRnalyzer Didn't get
WLRN FileRnalyzer Didn't get [ '5' Afficher les processus de tous les utilisateurs =
WARN Decision Tree Learner Gue
WLRHN Decizion Tree Learner Tab
Processus: 60 UC utilisée: 6% Mémaire physique: 94 % i
4 11 - -
= —— =

The Knime memory occupation is about 3.14 GB during the calculations. Because the amount of
available memory is only 4 GB, Windows begins to use intensively its swap file. The computation time
is dramatically increased. So, after about 30 minutes (the tree induction is jammed to 3%, see the

screenshot above), | stopped the calculations.
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| think if we have more memory, we can increase the Xmx parameter of the KNIME.INI configuration
file. And so, we can lead the analysis on the whole dataset. A user reports to me that he can achieve
the process with a PC with 8 GB RAM. The memory occupation is about 7 GB at the end of the

decision tree construction.

From that perspective, because the theoretical limitation is alleviated, the main bottleneck becomes
the machine characteristics (the computer mother card capacity and the OS specifications — e.g.

Windows 7 - http://en.wikipedia.org/wiki/Windows 7#Physical memory limits).

5 RapidMiner

Firetox ¥ .

¢ Rapid - 1

\ (- > ‘(T rapid-i.com/content/view;26/84/lang,en/ A -] é“ ‘-‘" rapidminer

HOME SEARCH SITEMAP LEGAL CONTACT US DEUTSCH 7_

Dagy, An
a
2asy as '-ng;'[s

PRODUCTS 0OOWHLOADS DOCUMENTS SERVICES COMMUNITY PARTNER SHOP ABOUT US

mapia-i

REPORT THE FUTURE

Nowalattas Download RapidMiner

RapidMiner is available in different editions:

E-mail i « Community Edition< (download on this page)

‘ + Enterprise Edition = Community Edition + Services + Guarantees

It is also possible to purchase a proprietary license (OEM license) of RapidMiner allowing commercial develupers to |ntegrate

ﬁ e 7aime | B ;:52 persornes ment Rapldlhner into own products in cases where open-source ficense does not suit their needs. Please c

E C ercial) license of RapidMiner.
| RapidMiner 5.1
N System Download Link
Fio Windows 32 P
Geticertified! o

Learn more about accelerating e
your career by becoming a 2N DOWNLOAD | - !

| »

We download the 64 bit version from the RapidMiner website. We use the “Community Edition”
which is freely downloadable. It is fully functional. The "Enterprise Edition" incorporates some

services and guarantees (see http://rapid-i.com/content/view/181/190/).

5.1 Processing with the standard settings

We do not detail the construction of the process here. For the reader not familiarized with

RapidMiner, they can see the tutorial available on our website: http://data-mining-

tutorials.blogspot.com/2011/09/new-gui-for-rapidminer-50.html

11 décembre 2011 Page 6


http://en.wikipedia.org/wiki/Windows_7#Physical_memory_limits
http://rapid-i.com/content/view/181/190/
http://data-mining-tutorials.blogspot.com/2011/09/new-gui-for-rapidminer-50.html
http://data-mining-tutorials.blogspot.com/2011/09/new-gui-for-rapidminer-50.html

Didacticiel - Etudes de cas R.R.

:
) Tree K55~ o -
. i

File Edit Process Tools “iew Help

Tl ey A pllB VI

55 Frocess =] xmL Farameters

Crverview =1
L ; P-IEI- T neonw-
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] Repository Access () o (o]
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£ Export (17
f:':l Data Transformation (11 minimal gain
I 3 Modeling (118)
0 Evaluation (28) maximal depth 4 - v
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&P bl E Camment
+, Problems ‘o Log @ te
% Mo problems found @ S 9
Message Fixes Locatian B
Q Decision Tree
ﬂ B fvnnneie -]
@

We launch RapidMiner using the shortcut on the desktop. We set the maximum depth of the tree to
4. We start the process, including the importation of the data file. After a few seconds, an error

message appears.

% Tree Kdd 99 - RapidMiner®Maison-PC o o — -t — (=o[=] = ]

File Edit Process Tools Yiew Help

Tl »raplilB VIO

‘,0 Overview H Frocess HhL @ Farameters
L R Pracess » -PEEH S 0 38 ¥ x5~

IREERTT

2| Repositaries . L
lﬂ R Read CSV Set Role Decision Tree logverbosity init b
O Operators
inp [ Q& out [ exa ) (= mad ===
i‘i ﬁ s& l H
——" = il oi p @ e el [ 9]
8 Gestionnaire des taches de Wi I == o
|| || Fichier Options _ Affichage 2
| Processus | services | Performance | Mise en réseau | Utiisateurs |
Nomdelimage Nomdu... P...  Mémoire (eude tr... | Description -
/ javaw.exe aison 2895 572K Java(TM) Platform SE bing
M
|1l o Maison 0o 69 672K Firefox
dwm.exe Maisan 02 26 320K  Gestionnaire de fengtres /1 4 hidden expert parameters
| POWERPNTE... Maison 0 17504K  Microsoft Office PowerPoi Wl
explorer.exe Maison 00 16056 K Explorateur Windows i
il plugin-contain... Maisan 00 7344K  Plugin Container for Firefy _ - .
[l splwows4.exe Maison 00 4676 K  Print driver host for 32bit @ B el
IAStorIcon.ex... Maison 4488K IAStorlcon
avglray.exe... Maison 3040K  AVG Tray Monitor This process would need more than the maximum amount of available
‘:5'“'?9"_:“' :E‘S“” iﬁ; gez_‘l’“c””z:e'j“'a‘*‘e“ memary. You can either leave the process as itis and use a computer
nippingTool....  Maisan util Capture ) )
taskhost.exe  Maison 1584K  Processus hote pour TacH with more memory, reduce the amoun.t of data by one ofthe sampling )
RapidMiner.e... Maison 1438K  RapidMiner.exe P operatars, aptimize the process by using other [earning or preprocessing
csrss.exe 1096 K schemes, or directly wark on database systems, e.g. by using the cached
wmdc.exe Maison 828K Gestionnaire pour appare datahase examme sOurce Dperaturs.
nvvsvc.exe 788K i
e .. - e R
[ Afficher les processus de tous lesutissteurs | [ Aréter le processus -

Processus : 57 UC utilisée: 5% Mémoire physique: 97 %

The available memory is not enough to achieve the process. We observe that the memory
occupation of RapidMiner (through JAVAW.EXE) is 2.67 GB.
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5.2 Launching from the Windows command line

We can modify the settings files into the SCRIPT directory. But, after unsuccessful attempts,

preferred to use the command line in order to control finely the launching settings.

i N

BN Administrateur : Invite de commandes - java -Xmx4096m -jar rapidminer.jar

C:~Program Files“Rapid-I~RapidMiner5>cd 1lib

C:“Program Files“Rapid- I\Rapldﬂlner5\11£31aua —Emx4B8%m —jar Pa 1dm1ner.Jar
Oct 24, 2011 3:14:35 PHM com. Papld i.Launcher ensarela L] o

INFO: Property rapidminer_.home is not set. Guessing.

Oct 24, 2011 3:14:35 PH com.rapid_i.Launcher ensureRapidMinerHomeSet

INFO: Tyying parent directory of ‘C:»\Program Files“Rapid-I*RapidMinerS5~lib~rapid
miner. jar' .. .gotchat

Oct 24, 20811 3:14:36 PM com.rapidminer.tools.ParamneterService init

INFO: Reading configuration resource comsrapidminersresourcessrapidminerrc.

Oct 24, 2011 3:14:38 PHM com.rapidminer.parameter.ParameterTypePazzuord decryptPal

WARNING: Password in BML file looks like unencrypted plain text.

Oct 24, 2011 3:14:32 PHM com.rapidminer.tools. jdbec.JDBCProperties <indit>

WARNING: Missing databasze driver class name for '0DBC Bridge {(e.g. Access)’

Oct 24, 2811 3:14:32? PM com.rapidminer_-tools.jdbe . JDBCProperties registerDrivers

INFO: JDBC driver ca.ingres.jdbc.IngresDriver not found. Probahly the driver is
not installed.
Oct 24, 2811 3:14:39 PM com.rapidminer.tools. jdbe .JDBCProperties registerDrivers

INFO: JDBC driver oracle.jdbc.driver.OracleDriver not found. Probably the driven
iz not installed.
[Fatal Errorl] connections.xml:1:1: Premature end of file.

After few minutes, the process has failed again.

s, Tree Kdd 99 - RapidMiner@Maison-PC r e —— = ot S|
File Edit Process Tools ¥iew Help
JEEy » e T 3@
2O overview ~ Process =] ML =4 Parameters
Z~-PEE - 8 » = B~

Process

Fichier Options Affichage

Applications | Processus | Services | Performance | Mise en réseau | Utiisateurs ole Decision Tree logverbosity init -

3 exa tra - rmod
Nom de limage  Mom d'u F Mémoire (jeu de tr Description i q (% | q =]
2 . > 7 o 7] exa logfile -

java.exe Maison 2! 3331416K Java(TM) Platform SE bing &

iexplore.exe ... Maison 01 2B 544K Internet Explorer
explorer.exe Maison 01 9536K Explorateur Windows
POWERPNT.E... Maison 0o 8976K Microsoft Office PowerPoi]
dwm.exe Maison 01 BB92K Gestionnaire de fenétres |~
plugin-contain... Maison 00 - - N
1 i:h
firefox.exe 32 Maisan oo [ e Process Failed -
IAStorlcon.ex... Ma!snn 0o ) ) ) expent parameters
SnippingTaol....  Maisan 0z This pracess would need maore than the maximum amount of available
EVD‘ITE'V'E’E -+ | Maison oo memary. You can either leave the process as itis and use a computer c "
exe... M 0o i ;
::z;z:: :zz M:::s: 0 Y ith more memory, reduce the amount of data by one of the sampling L ammen
taskmgr'exe Maison 0 operatars, optimize the process by using other learning or preprocessing & Help
jexplore.exe ... Maison oo schemes, or directly work on database systems, e.a. by using the cached B @9
wisptis.exe Maison 00 database example source operators.
taskhost.exe Maison 00
o rewans - cess
q
| B Afficher les processus de tous | 5
Jeratorwhich is the oute

Processus : 63 UC utilisée: 32% Mémoire physique : 96 % most operator of every process.

@ (1] Process 3:37 L [1] Read C5Y 3:37

We note that the memory occupation is 3.17 GB when the process was interrupted. The command

window shows that the dataset was not able to be completely imported.
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BN Administrateur : Invite de commandes ‘ I = & Y

at com.rapidniner.Process_run({Process.java:797> -
at com.rapidminer.Process._run{Process.java:787>
at com_rapidniner.gui_ProcessThread.runt{ProcessThread. java:6d>

- 2811 3:23:11 PM com.rapidminer.gui.ProcessThread run
: Here: Process[1]1 (Process)
subprocess ‘Main Process’
==3 +— Read GSUI[11 {Read GC5U>
+— 8Set RolelB] <(Set Roled
+— Deciszion TreelB@] <(Decision Treed

Oct 24, 2011 3:24:37 PM com.rapidminer.gui.RapidMinerGUISShutdownHook run
INFO: Running shutdown seguence.

C:=“Program Filez“Rapid-I-RapidMiner5+~1ib>

RapidMiner rests on the same technology than Knime (JAVA). No doubt that if we had more memory,
he could lead to their term the calculations. Let us note also that RapidMiner proposes us the other
strategies to go beyond to the error: the sampling, the using of other data mining method, or
working directly inside of a DBMS system. This last suggestion seems really relevant. | think | will
study it in a future tutorial. | know that tools such as R propose also this possibility. But, | never tried

seriously this kind of solution until now.

5.3 Internal coding of the values

The DATAMANAGEMENT option of the READ CSV operator is very useful for the handling of very
large datasets. It enables us to choose the internal coding used for the data representation.
DOUBLE_ARRAY is the default setting. Each value is described by a double precision real. The
memory occupation is 8 bytes. For our dataset where we have categorical attributes only, each of
them having few values, this choice is oversized. We can dramatically reduce the memory occupation
by using a suited coding strategy. For instance, if we use the BYTE_ARRAY encoding, that is fully

enough for our dataset, we can divide by 8 the memory occupation!

6 Conclusion

The shift to the 64-bit version of the data mining tools allows to benefit of the capacities of more
powerful computers. We can load a larger dataset and perform the calculations into main memory.

About our experiments, if we have a computer with 8 GB RAM, we can complete the analysis.

But, on other hand, this shift from a 32-bit system to a 64-bit one is not really useful if the
characteristics of the computer are not improved. Especially, on a low-power machine, the solution
such as the one implemented into Sipina, where we write the table into temporary files on the disk,

remains a valuable solution.
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