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THE MEDA TOOLBOX

MEDA Toolbox https://github.com/josecamachop/MEDA-Toolbox

¥ Models: PCA, PLS-DA, SPLS, GPCA, GPLS

Dimensionality:
* Scree plots
* CV&D-CV
* SVI Plots

Structure in Variables:

* Loading plots
* MEDA plots

Distribution of Observations
* Score plots
e MSPC: D-st, Q-st
* Covariance MSPC: ADICOV

Observations vs Variables
* OMEDA plots

Data simulation
e simuleMV
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Chemolab, (2015) 143: 49
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THE MEDA TOOLBOX —
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https://github.com/josecamachop/MEDA-Toolbox

josecamachop / MEDA-Toolbox @ Unwatch~ 9 K Star 5 YFork 6

£» Code lssues 22 Pull requests 0 Projects 0 Wiki Pulse Graphs Settings
Multivariate Exploratory Data Analysis Toolbox for Matlab — Edit

P 251 commits ¥ 6 branches 5 2 releases 22 4 contributors gs GPL-3.0

Branch: master = New pull request Create new file | Upload files = Find file

_9 josecamachop Minor correction in gia when retumning 0 states Latest commit 5286a94 16 days ago
| BigData Updating copyright a month ago
| Examples Addition of double crossvalidation in PLS 4 months ago
i GUI Updating copyright a month ago
m Technical Reports Big Data functionality added 2 years ago
[E .gitattributes @ Added .gitattributes & .gitignore files 2 years ago
E] .gitignore More on new version 8 months ago
El ADICOV.m Updating copyright a month ago
E] ADindex.m Updating copyright a month ago
[El ADindex2.m Updating copyright a month ago
E] GUIDELIMES.txt Adding SPLS, CV and DCV a month ago
[E LICENSE.txt first commit 2 years ago
E] README.txt Adding SPLS, CV and DCV a month ago
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MEDA FOR BIG DATA —
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% Extensions for Big Data

v For variables =» (linear) kernel calibration with EWMA update

X'XDe=2X'X)er1 + X X,

Scalable to any size
PCA/PLS, MEDA, oMEDA
GPCA, GPLS

ADICOV MSPC

PC 2

¥ For observations = Clustering

e Scalable to any size

 Compressed Score Plots

e Compressed MSPC 06
Chemolab, (2014) 135: 110
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MEDA FOR BIG DATA

clear
load kdd

Lmodel = Lmodel ini; % Initialization
Lmodel .update = 2; % Change this to 1 for EWHMA and 2 for
Lmodel .type = 2; % Change thi=s to 1 for PCA and 2 for PLS
Lmodel.lv = 3; % Initial number of LVs

Lmodel .prep = 2; % X-block prepr. 0: Hone, 1: Mean-center

Lmodel .prepy = 27 % Y-block prepr. 0: Hone,
Lmodel .nc = 100; % Number of clusters

1: Mean-cente

lambda = 1-1e-4; % Forgetting factor in EWMA
step = 0.01;

%% Model building (EWMA or Iterative)

Iterative

2: huto-scaling

2: Auto-scaling

if Lmodel.update == 1

el=se

end

Lmodel = update_ewma (short_list, '',Lmodel, lambda, step,1); % EWMA

Lmodel = update iterative (short list,'',Lmodel,20,step,0,'',1); % Iterative

%% Data Analy=is=s
if Lmodel.type==2, % for PLS

% Score plot
scores Lpls (Imodel,l1:2);

¥ MEDL
map = meda Lpls(lmodel,1:2,0,3);

=

http://nesg.ugr.es
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BIG DATA SETS

Lmodel = update iterative (short listg, "', Lmodel,20,step,0,'',1l): % Iterative

MEAN SCALE CROSS-PROD
Mi-Mo X gy [ @)l | - (dm)oo!
N¢ =Ny + By i (xi—mf)z -

m; = (1/N,) - M{ 0} = \/(1/(N=1)) - (07 PCA(EDR)

Chemolab, (2014) 135:110 PLS(XX,XY)
MEDA, Loading plots,
CvV, ...
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BIG DATA SETS

Lmodel = update iterative (short list,'',Lmodel,20,step,0,'',1l): % Iterative

CaAamrarrececad CARrAMmAE@
SUUIIIYI S99 Ell GV &
C « Cluster(X, K~ "):
C=]
pu=]
=l - Xy, ..., X7] < partition(X)
= for each packet X,,
C—[C X]
-u{_:p‘-]ﬂj.]

[C p] < merge(C,p, K1)

end

Chemolab, (2014) 135:110
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MEDA FOR BIG DATA —
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BIG DATA SETS

Lmodel = update iterative (short list,'',Lmodel,20,step,0,'',1l): % Iterative

—~

Compressec Scores
C « Cluster(X, K™ "): (C, ] — merge(C,p, K ):
c—[ L:=#(C)
o C:=[ci, vuns 1]
=] o= [th, ..., ]
[Xi, ..., X1] < partition(X) while (# (C) = Leng),
for each packet X,, [¢;, ¢;] < min _dist(C, K™ )
C— [C, X,] c; + centroid (1 - ¢; 1t * ¢;) 1:_ 2 N
1] O [ ST ISR IR R v i
L o 1 e e+ i | |
[C, -u] mEIEE{cr.u'- K ] i — [.lh. v Hj — 10 L 41, ‘“n”d'-] 05f i
end end °“““;““‘“7o‘i“‘.v‘ ““““
05} i@4 3

Chemolab, (2014) 135:110
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MEDA FOR BIG DATA —
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BIG DATA SETS

Lmodel = update iterative (short list,'',Lmodel,20,step,0,'',1l): % Iterative

—~

Compressec Scores
C « Cluster(X, K ") [C. ] — merge(C,p, K™):
c— L:=#(C)
o C:=[cy, ..., 1]
u=1] TREN [THT
[Xi, ..., X1] < partition(X) while (# (C) = Leng),
fDl' Ea[h pa[ket xth [['t',, ['J;] — min _ di&f{c, K 1]
C— [C X,] ¢; < centroid (1~ ¢, 1t ° ¢;) e N
{_.- ] .| C"i— [E'l.l“"l ':_I; 18 ':_f b 15 ssss l:j_] 181 ¢ i
i, e 1 e 1y | |
[C p]  merge(C, i, K™ ) 18— [l ool — 10l 10 oo ] 05} :
end end N e

Chemolab, (2014) 135:110
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MEDA FOR BIG DATA %

BIG DATA SETS -

Lmodel = update iterative (short list,'',Lmodel,20,step,0,'',1):

% Iterative

//:/\ AN A o~ Carnmarm
~ AN ~ /'@\\\\@r\ \ =~ /'Q\\
O\ U MU SSW JUYU S

C « Cluster(X, K™ "): [C, ] < merge(C,p, K™ 1):

L:=#(C)
<= [] C:=cy, ..., ]
p=] R
[X1, ..., X1] « partition(X) while (# (C) > Lapg),
for each packet X, [¢;, ¢j] < min _dist(C, K™ )
C — [C, J'{,] C; +— CE"I’ITI’Dfd{I[Lt- TG [‘J;]
“%ﬁ] ] ColCn o€ 10 10een G
A 1 p ot i
[C, p] «H merge(C,p, K™ ) (ot E s o]
end end

Chemolab, (2014) 135:110
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BIG DATA SETS

Lmodel = update iterative (short list,'',Lmodel,20,step,0,'',1l): % Iterative

a pu— _ 7 a0
Camranmreccead Scecare Plak (C]M’
OV UUU|IU O OOU\UU S U UIWYHE \\WOe/U )

. ) [/,

- N \

PC2

—10 =
-30 -20 -10 10 20 30 40 E

_1,0 1 1 | | | 1
-30 -20 -10 0 10 20 30 40

Chemolab, (2014) 135:110
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MEDA FOR BIG DATA

BIG DATA SETS

Lmodel = update iterative (short listc,''

Index file for cluster ¢

Lmodel, 20, stepll, '.joutpaty ", 1))

http://nesg.ugr.es

% Itcerative

a
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= 1
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-index to content file 1

-index to content file I T

Content file 1

sl Content file T
-Observation (H*I+1)

-Observation (1)

-Observation (H)
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BIG DATA SETS

Example: vw PCA-MISPC in Big Data (Networkmetrics)

i x10"
<10 ,x10'"
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G DATA SETS

Exam e

2.5

1.5

Q-st

0.5

X

BN

Q
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- em mm dm mm o mm omm o mE o mm o e o o omm e o Em o o o

2 MEDAS4094c1_19

|5 MEDAG2039c1
2 MEDAB290CT
2 MEDATOGESC1
2 MEDATORE3C1
2 MEDATORE3C1
£ MEDAT0003c1
2 MEDAT4066c1_1
2 MEDA74066c1_2
2] MEDAT4066c1_3
2 MEDA74066c1_4
2 MEDABZSTC
|5 MEDAS3061c1
2 MEDAST7059c1_1
2 MEDAS7a59c1 2
2 MEDA10S022¢1_1
2 mEDATDS022¢1 2
[E| MEDA10007DC1_1
2 mEDA1D9070C1 2
2 MEDA109070c1_3
2 mEDA109070C1_4
2 MEDA117029c1
2 MEDA127025¢11
|5 MEDA127025¢12
2 MEDA150050c1_1
|2 MEDA150050c1_2
2 MEDA150050c1_3
2 MEDA168022¢11
[E| MEDA168022¢12
2 mEDATT1070CT
2 MEDA179082¢1
=] MEDA179085¢1
|2 MEDA181038c1_1
2 mEDA121038c1 2

T T am

Fecha de modifica...

01/11/2016 17:43
01/11/2016 17
01/11/2016 17:43
01/11/2016 17:48
01/11/2016 1
01/11/2016 17:46

Tipo

Documento de tex...
Documento de tex...
Documento de tex...
Documento de tex...
Documento de tex...

Documento de tex...

- T - 7

Tamafio
64 KB
90 KB
30 KB
40 KB
3B KB
25 KB

Archive Editar Buscar Vista Codificacion

cHHER G sMEk|lae|ny @& |EE

Lenguaje Cenfiguracion Macro  Ejecutar

=1

Q{ I\CurrotInvestigacion'\Papers\Networkmetrics\3way'\Results\sdwayMC\WMEDATT9083c 1 bt - Notepad++

Plugins Ventana 7

EERDIEDMMElE

B slumno_snmp sh .Jl B slumno_netflow sh .Jl B MEDAT021c1 bat .Jl B experimento_svm.m .Jl B experimento_svm_entro.m .Jl B analysizm £ = MEDA179085c10¢ E3 i1

0 2 l1EEERERERE
20160513¢1004: 202.65440313,313825.97348337,21.79522994,313991.60063601,706.50750978,-0.23105431,-0.15507583,0

20160513t1005:

L R

<

131.65440313,307227.97348337,68.79522994,307275.60063601,1021.50750978,-0.23105431,-0.15507583, -

MNormal text file

length : 3540

lines: 4 Ln:4 Col:1 Sel: 0|0

UNIX

UTF-8

INS

01/11/2016 17242

Documento de tex...

19KB
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Data Streams

Lmodel = update ewma (short lisc, '',Lmodel,lambda,step,1l): % EWMA

M; =AM, +X,

m; = (1/N,) - M;

» N =N, 4B » X — (Xi—mﬂ@ﬁ
Bf .

XX, = A XX,_, + X, - X,

=0 PCA(ED)
| PLS (xx,xy)

J.P.C., (1997) 7:169 MEDA,
’=' Chemolab, (2014) 135:110 | oading plots,

CV, ...
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Data Streams
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[ MEDA: MEDA + VISUAL ANALYTICS %
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% Data mining / Machine learning

@<

Cross-validation, ...
Variable Selection
Outlier Identification

ASRNE NN

% EDA + Visual Analytics

O
& MNWN
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IMEDA Dashboard 1.1

Interactive visualization for EDA using the MEDA-Toolbox.

Please select the initial number of principal Flease select the pre-processing method from Flease select the dataset from the following:
components: the following:
" & Selwood
10 5 No pre-processing Spectral
Min 2 - Max 30. Mean centenng

* Auto-scaled

(T e

D) ! Data-Driven Documents

. r— g BER " MUSG g S =

Multivariate Exploratory 2
Data Analysis Sl
i : £ P~y ‘“
T 14
‘77 = i : ooy
OCTAVE e —
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THE FUTURE: DATA ANALYSIS AS A SERVICE (DAAS) %
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Web Server
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Is this the way
for MAA + BD?

Interested? -
HELP!

o

4

IS 1T TO ACHIEVE
FULL DATA INTERACTIVITY?
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