,vao_n WV r }\)\C,] 6C|S

To A.l. NTawv mavta edw:
ArtAa epyaleia yio cUvBeTa tpoAnpoTa

Xapnc lewpytov (MSc, PhD)

https://www.epe.org.gr https://www.hiu.gr



‘Evwon NAnpodopikwv EAAGdOC

2 TOYOL:

o [pitoc “kaboAkdc” popéag EKTIPOTOTNONE TTUXLOUY WV
[TAnpoyoplkic.

@ AppodLoc popéag EKTPOTOTNOTG ETLOLYYEARLALTLV
[TAnpoypopLkic.

o Appoéddiog emiotnpovikdg “oupfouleutikde” popéac yla TO
Anuoocio.

@ Apwydc tng EBviktic Unpraknie Ltpatnyiknc & Moudelog tng
X QOPOLC.
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Topeic TapépPaonc

Mool siva oL kOpLol Topeic TapepuPdoewv tne EMNE;

®©E6 000000000

EOQvikn) Unprok Ltpatnyiky & Owkovoplio
Epyaoiakd (TTE), Anuooiog & 18iwtikdg Topéag
MNoudeia (A, B, )

‘Epevva & Teyvoroyia

‘Epya & vmnpeoiec TT1E

Acpdleloe cvoTnudtwy & dedopévwv
Avolktd cvothuata & mpdTuTa

Xpnon EA/AAK

[TvevpaTikd Sikol@pLorto

Kodikog Agovtoloyiag (TIE)

Kowwvikn pépipuvee (ICT4D)
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Harris Georgiou (MSC, PhD) — https://github.com/xgeorgio/info

* R&D: Associate post-doc researcher and lecturer with the
University Athens (NKUA) and University of Piraeus (UniPi)

* Consultant in Medical Imaging, Machine Learning, Data
Analytics, Signal Processing, Process Optimization, Dynamic
Systems, Complexity & Emergent A.l., Game Theory

* HRTA member since 2009, LEAR / scientific advisor

* HRTA field operator (USAR, scuba diver)

* Wilderness first aid, paediatric (child/infant)

* Humanitarian aid & disaster relief in Ghana, Lesvos, Piraeus

* Support of unaccomp. minors, teacher in community schools

* Streetwork training, psychological first aid & victim support

* 2+4 books, 170+ scientific papers/articles (and 5 marathons)




Ermtiokomnnon

Meplexoueva:

Tu elval n Mnxavikry Madnon kat n AvaAutikn Asdopévwy (ML/DA).
Nponapoaokeun Sedopévwy (pre-processing), idn npoPAnuatwv ML/DA.
Eneepyaoia apyxeiwv, command-line tools, SQL, apxeia kewpévou (imports).
Mponyuéva epyaleia otnv kovooAa (command-line), og IDE, oto cloud.

AvadopEg:

«Elocaywyn otn Mnxaviky Madnon kot otnv AvaAutikn AeSopévwvy, X. Fewpylou, A" KUKAOG
QVOLKTWV padnuatwv ENE — https://youtu.be/mlU4SvyfRgA

«Eloaywyn otnv AvaAutikn Asdopévwy e tn YA wooa R», X. Flewpyiou, B’ KUKAOG avoLKTwVv
nabnuatwv EME — https://youtu.be/7aaNnXxyzgl

Dunham: Data Mining — Introductory and Advanced Topics. Prentice Hall, 2003.
Tan, Steinbach, Kumar: Introduction to Data Mining. Addison Wesley, 2006.



https://youtu.be/mlU4SvyfRqA
https://youtu.be/7aaNnXxyzgI

Méepoc I: Opyavwon tnc epyaciac (ML/DA)

Mnxowvikry Madnon kot AvaAutikn Aedopgvwy (ML/DA).
Npoenetepyaoia / mpomapaockeur) S€SopEvwy.

Ti elvat to ML/DA pipeline;

o wonhoRe

TLtpoBAAOTA EXOUUE;




Aebopeva movtou ...

Nopadyovtal 0Ao Kal EPLoCOTEPQ
dedopéva:
— Tpamellkd, TNAETILKOWVWVLOKA, ...

— Emuotnuovika dedopéva:
O.OTPOVOLLKA, BLOAOYLKA KATT.

— Keilpeva oto web k.a.
AmoBnkevovtal OAo Ko
neplwoootepa Sedopeva:

— IpAyopn / $6nvn texvoloyia

armoBrnkevong

— Ikava 2ABA yla peyaieg BA




Aedopueva...

— = - === - - ™
10 £ —_— e -
= 2-D mivakag: meAATEG ol e = = - -
(VPOUHLEG) TTPOG TtpOiGVTa —~ =T _-- =
(otAAECQ) Y- S = = M
1 ’ ’ oy A0t —_— EgE - — -_ Q; - — —
" 3TOXOG avg)\uonq. (EU,KOAOC,) 27 .= " e cie o ]
EVTOTILOMOC OUAAOYLKNG 8 s " =" o _
’ =- == = = = —
oupmnepipopag 2 o R, - s T
7 ’ - - 'ﬁ;—- L -
= AntoteAeopa: Avayvwplon ol = -_- -_= »
LOXUPWV €EQPTACEWYV PETAEY e “(=A T e o
’ gt — - -
V - L_ | L] -
netaBANTW u -~ - e o -]
1 7 S0 — -
= 3TOV MIVOKOL: «GUVEUDAVLON» =R il T —_—— =
TLHWV 1} YEYOVOTWY N S A

ITEM NLUMBER



Aedopueva...

= 2-D Sldvuoua (le)

= YTOYX0C avaAuong: poBAedn
«OVOUEVOUEVNC» €060UL YL
omnotadnmnote eicobo

" EVAAAQKTLKA: EVIOTILOUOC
«akpaiog cuuneplhopac»

" [papuikn mpooappoyn (linear
regression): n «KAAUTEPN»
guBeia rou «e€nyel» Ta
dedopeva

o

N
Y
A
AY
AN



Colr Infensey
&

o

Ao Tt 6edopEva otn yvwon...

. i
o. .. ° ;
Class (*) . »e. :
) co o i “ Class (x) Calor Intensity
e - . . (-
........................................... .............1........?....;.“...5_2'
o .
= - E 3 _* » . " x
P) 2 x. O! - : _.% x ’:. : - ~ x
Class (?) LR P . g Alcohol Content
................ oc.a.ofln.' T PP DT P T PP PP PP PP EPRP PP PP I
@ © So o8 o o o § S Class o
8 D ERoP > o >13.8
8 o o
o Class (o)
ns 12 25 i3 s W s s Color Intensity
Alchohol Contera (%) Class x

7 Class &
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Diagnosis Count

Age Distributions vs Benign/Malignant

T suggested age
for 1st screening i
mammogram
(about 35 yrs)

16 21 26 31

critical age for

mammographic
tumor pathology i
(about 48 yrs)

i 36 41 46

1
Age

61

66

3,0%

m 2.9%

- 2.0%

- 1.5%

- 1,0%

- 0.5%

EEEBENGN R MALIGNANT ——MNormDist(BEM) —NDrmDist[MAL}-|

[l

76

0,0%

Diagnosis Propability



“okdAa” ™ Sadwaoiog KDD

—

I
Metiva | :

= I
AeSopévai— dedopeva | |
oT6X0C | : I
(target data) : I
- |
! Y

Avadpaon
& Epunveia & nowledge
ﬂﬂ U
fﬂa;f? A Aﬁmﬁach’
|
€3 } |
oy & | | Tvwon
33 2% - |
2w %5 )
10 ¥ MpoTuTTa (patterns)

Kol Kavoveg {rJ||es}

t
I
I
I
I
I
I
I
I
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EvoaAAdakTiKA...

Data Pre- Infgrmation
Knowledye

Data integration Pattern discovery Pattern evaluation

Normalization Association & correlation Pattern selection

Feature selection Classification Pattern interpretation
Clustering

Dimension reduction Pattern visualization

Outlier analysis

= Tunikr Bswpnon and Tn okonia TNG ZTATIOTIKNAG Kal TG Mnyavikng Maenong

13
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2 XETLKA ETILOTNMOVLIKA TTEOLAL

Jtatiotikn / « Texyvntn Nonuoaouvn», Mnxavikr Mabnon / Avayvwplon Npotiunwy,
Awoxeiplon Baocswv Aebopévwv
OL MapaSOOLOKEG TEXVIKEG eMeEepyaoiag
debopévwy IOV pag TPOooPEPOUV QLUTEC
Ol ETILOTNHUOVLIKEC TIEPLOXEC UTTOPEL VAL
elval avedappootec Aoyw:

— TOU HEyaAou Oykou,

Machine Learning /
Pattern Recognition

Data Analytics
(Data Mining,
KDD)

—  TwV MoAAWV SLOOTACEWYV,
—  TNG €TEPOYEVELAC TWV SeSOUEVWY,
— Twv analtnoswy enefepyaoiag,
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Tu dedbopeva avalvoupe cuvnOwc ...

KDnuggets Poll: Data Types Analyzed, 2017

0% 20% 40% 60% 80%

Table data (fixed n. columns)
Text

Time series

JSON

Anonymized data
Location/geo

Itemsets / transactions
Web content

Twitter

Social network

Images /video

XML

Other

Email

Web clickstream/web log
Music/ audio

mnyn:
kdnuggets.com
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Me TL AOYLOULKO ...

KDnuggets Analytics/Data Science
2016 Software Poll, top 10 tools

0% 10% 20% 30% 40% 50% 60%

R

Python

sSaL

Excel
RapidMiner

Hadoop
M 2016 |%share

Spark
M 2015 |%share

Tableau
KNIME

scikit-learn

m™nyn:
kdnuggets.com



Baolkec evvolec & YWWOELC

* Tvwplpia pe ta Sedopéva
— Mponapaockeur dedopevwv

e  TexvikEC Ko aAyoplOpot

— Katnyoplornoinon / ta§wvounon ﬁ t h
(classification) p U O n

— Avaluon ocuotadwv (cluster analysis)
— Movtéla npooappoyng (regression)

— E&opuén cuxvwv npotunwv (frequent pattern mining)
* [Mopayopeva amoteAEoHOTO Q
— [potumonoinon Kwdika

— BeAtwotonoinon Swadikaolwy (process optimization) Spoliz

— Evowpatwpéva cuotipata (loT, edge, ...) -
MLIib

17
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Meépoc Il: EmtAoyn anAwv epyaleiwv

Awaxeiplon & Baolkn eneepyaoia apxeiwv.
AWK w¢ epyaleio mpoypappotiopou.

SQL yia in-server eneéepyacio SebopEVwV.

o wonhoRe

Eloaywyn apxeiwv kelpevou (imports).
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CMD: tar, gzip, split/merge

tar -czvf name-of-archive.tar.gz /path/to/directory-or-file

Here's what those switches actually mean:

L]

-c: Create an archive.
Gzip
-z: Compress the arch
The most basic way to use gzip to compress a fi

-v: Display progress in
i % gzip filename
mode. The v is always

This will create a compressed version of filenan
-f: Allows you to speci process type:

S 0 o7ip -d Filename.gz or Y% gunzip filenam

Which removes filename.gz and replaces it with

To prevent gzip from overwriting a file that you
where you can manipulate it as you like.
(i.e. % gzip -c filename > compressedfile.g:

(N

split -b 1M bigfile.txt bigfile-part-

In the above command, *-b” is used to specify the maximum size of each part, which is 1 MB in this case.

“bigfile.txt" is the inputfile, and “bigfile-part-" is the prefix that will be used for the output files.

The split command will create multiple output files, each with the prefix “bigfile-part-" followed by a two-
letter suffix. For example, the first file will be named ~bigfile-part-aa’, the second file will be named
"bigfile-part-ab’, and so on.

File Concatenation

To concatenate multiple files into a single file, you can use the “cat™ command along with the file names in
the desired order. For example, let's say we have three files named ‘file L.ixt', file2.xt’, and *file3.txt’ that we
want to concatenate into a single file named ‘allfiles.axt’.

Here's how we can use the “cat™ command to achieve that:

cat filel.txt file2.txt filed.txt = allfiles.txt

In the above command, file Lixt', *file2.txt', and ‘file3.txt’ are the input files that will be concatenated into a

single file. The "> operator is used to redirect the output to a new file named ‘allfiles.txt".
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CMD: sed, find, grep, awk

NAME
awk - pattern scanning and processing language

SYNOPSIS
awk [-F sepstring] [-v assignment]... program [argument. . .]
awk [-F sepstring] -t progfile [-f progfile]... [-v
assignment]. .. [argument. ]
DESCRIPTION
OPTIONS
OPERANDS
STDIN
INPUT FILES
ENVIROMMENT VARIABLES
LAMG LC_MESSAGES
L AL LC_NUMERTC
LC COLLATE NLSBATH
LC CTYPE PATH
ASYNCHROMOUS EVENTS
STDOUT
STDERR
OUTBUT FILES
EXTENDED DESCRIPTION

Overall Program Structure
pattern { action }

SED(1) User Commands

NAME

SED(1)

sed - stream editor for filtering and

transforming text

SYNOPSIS

st one task. In fact, one of the optionsin
mand on whatever results find returns.
to search for a file by content rather than

—exec grep —-Hi penguin {} \:
ke penguins.
uins are fun.

- -debug

annotate program execution

-e script, --expression=script

2am editor is
1isformations
input from a
similar to an
2dits (such as
ne pass over
tly more

ility to

1 particularly
res of

of pattern

add the script to the commands to be

executed




2;2.758046;5;153

AWK: data filtering [

9.55558;2.76227;8;156.289;59.743;
982
744627 ;
;M;BE A/ f 38:14;39.557549;2.766688;10;

LPPT 7/4/2016
LPPT 7/4/2016
LPPT 7/4/2016
LPPT 7/4/2016
LPPT 7/4/2016
LPPT 7/4/2016

$ awk —-field-separator=';"' '$9 ~ /22.4.2016/ {print $4 " " $5 "™ " $9}"' flights
.csv | uniqg

LEPA LPPT 30/4/2016

LPPT LEPA 7/4/2016

$ flwk --field-separator=";' '$9 ~ /22.4.2016/ {print $4 " $5 ® ¥ $9}"' flights
.csv | uniq -c

1082 LEPA LPPT 30/4/2016

997 LPPT LEPA 7/4/2016

$ wc flights.csvlj
VAR 4159 314407 flights.
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AWK: linear interpolation

tscsv o =] interpt.awk Eﬂl

Bl T5data.txt - Notepad

File Edit Format WView Help

awk 'BEGIN{dt=8.5;L=0;N=0;t0=0;y0=0;t=0;y=0;s1=0;b=0}; N>8{L++;N++;51=(%2-y0) ~
J($1-1t0);b=%2-51%%1; t=t@;while(t<%$1){y=sl*t+b;print L ":"
‘\_t{“ 51 n )_t+{ n b ll) : kt{ll _t n n
sL++;N++}; END{print L "

(s IS B I S T W R I - - A WY UV Y

:[1,2]:
:[1,2]:
:[2,3]:
:[2,3]:
:[3,4]:

[+ e AR g I WU N

:9:[3,4]:
:11:[4,5]:
:12:[4,5]:
:14:[5,7]:
:15:[5,7]:
:16

$17:

(-4)t+(16):
(-4)t+(16):
(-6)t+(20):
(-6)t+(20):
(-5)t+(17):
(-5)t+(17):
(-4)t+(13):
(-4)t+(13):

(-2)t+(3):
(-2)t+(3):

: (-2)t+(3):

_} L1]

(1,12)
(1.5,18)
(2,8)
(2.5,5)
(3,2)
(3.5,-8.5)
{41 _3)
(4.5,-5)

{EJ_?

(5.5,-8)

{E,—E

¥

)
)

n : [II _ta IIJ n $1 II] :
y ")"ste=dt;Ne+}18=581;y0=52}; L==0{t0=$1;y0=%2
" samples"}' TSdata.txt >res.txt




AWK: outliers detection B Xsto - Notep

File Edit Format Wiew

$ awk "BEGIN{L=2;nl=0;mlx=-30;mly=-30;381x=15;3ly=12;n2=0;m2x=70;m2y=70;82x=10;s
2y=T7;dx=0;dy=0}; S$3==1{dx=($1-mlx) /slx;dx=(dx<0)?-dx:dx;dy=($2-mly) /sly;dy=(dy<
0) 2-dy:dy;if ((dx>L) | | (dy>L)) {nl++;print "1: " dx " " dy}}; $3==2{dx=($1-m2x)/s2
X;dx=(dx<0) ?2-dx:dx;dy=($2-m2y) /s2y;dy=(dy<0) ?2—-dy:dy;if ((dx>L) | | (dy>L) ) {n2++;pri
nt "2: " dx " " dy}}; END{print "Outliers: Nl=" nl ", N2=" n2}' XYdata.txt
: 1.85885 2.14055

1.12024 2.3831

0.873892 2.10238

2.29492 0.909004

0.486175 2.02169

2.46721 1.26579

2.18952 0.355079

2.7715 1.48925
?: 0.145815 2.06641
utliers: Nl1l=4, N2=5




AWK: MDC classifier e

File Edit Format W

57.83235125529826 74.52355100626579
70.29677449823477 64.48368848816855
74.17214649392676 78.31174156292951
66.27717399315232 75.91534413755186
97.71502733449357 80.42478078169438
62.75443458191603 71.00979441911306
68.581296878849 63.11891481559147 2
83.061131722715 73.89127488307699 2
85.62846221271349 64.02996796593014 2
73.57920512645296 76.11874245572909 2
69.13089429947014 75.8186395018914 2
54.65691319463033 67.91187962341608 2
82.67747215691931 73.77860757022388 2
72.16555384914786 63.5658671557541 2
62.26641707266825 77.04233803851464 2
68.54184781282795 55.53516295633679 2

$ awk '"BEGIN{nl=0;mlx=0;mly=0;n2=0;m2x=0;m2y=0}; S$3==1{nl++;mlx+=51;mly+=52}; $
3m=2 {n2++; m2X+=51;m2y+=52}; END{print "Classes: Nl=" nl ", N2=" n2 "\nl: (" mlH
Y Y,* miy/al ")I\n2: (Y m2x/a2 *," w2yr/n2 *)%}° XYdata.txtl




AWK: k-nn classifier e

Edit Format

1

[t

[0 5 Q=Y
i

| 1 1 1
LA R B B

) oo

Fod

91: 58.2384

92: 55.6203

93: 52.1697

94: 48.7571

95: 33.3263

96: 57.8583

97: 43.4798

98: 45.1941

99: 36.5558 -> 2
7

min.dist[80]: 27.1149 -> class.id: 2

$ awk "BEGIN{x=35;y=41;i=0;mx=0} {ds[i]=sqgrt((x-5$1)* (x-S1)+(y-52)*(y-$2)):;cl[i]
=$3;print i ": " ds[i] " -> " cl[i);i++)}; END{for(k=1l;k<length(ds) :;k++) {if (ds[k
]<ds[mx]) {mx=k}};print "min.dist[" mx "]: " ds[mx] " -> class.id: " cl[mx]}"' XY
data.txt




> C#Corner

wn 00T
n &)
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—_— _ o ©SQL Server
Microsalt L Server J RDBMS Oracle< E IYaClé ¢
peds - Azute SQL“' ySQ Microsoft Access
b T a “PostgreSQL
. > Oracle 2 MarlaDB
— o = -l | ita
Omcle b E c U'l
i n s
Dynamo08 g 8 B
Cassandra 3 Q
1BM D82 < m

Couchbsse
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SQL: Iinear regreSSion -- insert data samples --

select avg(x)

avg(y)
from ols;

select sum((x
from (
select Xx,

Ys
from ols)

select slope,

y_bar_max - x_bar_max * slope as intercept

from (

select sum((x - x_bar) * (y - y_bar)) / sum((x - x_bar) * (x - x_bar)) as slope,
max(x_bar) as x_bar_max,
max(y_bar) as y_bar_max

from (

select x, avg(x) over () as x_bar,

from ols) s;

INSERT INTO DATAXY VALUES ( 1, 1.8, -1.8, -1); -- classID:'-1' --
1.8, -1);
as x_bar, select x, avg(x) over () as x bar, 1.8, -1);
as y_bar y, avg(y) over () as y_bar .0, -1);
from ols; 2.0, -1);

-1.8, 1); -- classID:'+1' --

- x_bar) * (y - y bar)) / sum((x - x _bar) * (x - x _bar)) as slope 1);
avg(x) over () as x_bar,
avg(y) over () as y_bar
53

y, avg(y) over () as y_bar
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SQL: k-nn CIaSSifier -- insert data samples --

INSERT INTO DATAXY VALUES ( 1,
-- k-nn fetch, simple version (works for N=1 test sample) --
-- Note: As it is, for N»1 the results of all testing
-- samples are merged into one table without grouping
-- 1.e., some FOR-EACH structure is necessary for this.

1.0, -1.8, -1);
2.8, -1.0, -1);
. .B, _1);
.8, -1);
.8, -1);

1);

SELECT 2 1.0, 1)
--idl, id2, cidk -- display the top K neighbours - '
id2, SUM(cidk)/ABS(SUM(cidk)) -- display only the result

FIFROM TESTXY, (
SELECT

DATAXY.id AS idl, TESTXY.id AS id2,
-- calculate the Euclidean distance (squared) --
= ((DATAXY.x-TESTXY.x) * (DATAXY.x-TESTXY.x)
-+ (DATAXY.y-TESTXY.y) * (DATAXY.y-TESTXY.y)) AS dist,
-- keep the coresponding class ID --
DATAXY .cid AS cidk
FROM DATAXY, TESTXY
ORDER BY id2, dist ASC -- sort against distances
LIMIT 5 -- this is the K parameter

)

-- ¢classID:"-1"

-- classID:"+1°"




JEEW“B&W (]

Data import (tEXt) I I 4744622522;7569618;GESO11;LEPA; LPPT; T X

;M;BEA0;30/4/2016;30,/4/2016;06:38:04;39.553612;2.758046;5;153.26;68.298;133.125;75.937;297
Text Import Wizard - Step 2 of 3 7 it

5;1461998284

89;59.743;135;78.75;3231;1461

'| This screen lets you set the delimiters your data contains. You can see how your text is affected in the preview

below, .474;59.839;138.75;80.625;30
Delimiters
.285:60.007;139.687;80.625;3
Tab

[] Treat consecutive delimiters as one

.038;59.601;140.625;82.5;325

Dgnmma _ .
Text gualifier: e
[ ] space 88:59.676;149.062;87.187;323
[ ather:
_448;59.3;150;89.062;3113;14
STETEE .823;59.243;152.812;90.937;3
.681:58.934:155.625:93.75;29 ¥
744622522 [FSE9615 [FESO11 LEPA [LEPET 40 [20/4/201€ [20/4/20] A - —
T44£25850 [T5€59€ls 5011 EFAR [LEET 40 [E0/47201e BOS4/720
744627330 [7SE9618 [FES011 LEPA [LEPET 40 BOs4/201€ BOs4/20
744630159 [FSE9618 [FES011 LEPA [LEPET 40 BOs4/201€ BOs4/20
744633517 [7SE9618 [FESO11 LEPA [LEPET 40 [B0/4/201€ [B0/4/20] w
< >

Cancel < Back Finish




30

Mépoc lll: Mponyuéva epyaleia

Xpnon otnv kovooAa (command-line).
Xpnon oe nteptfaiiov IDE.

Xpnon online oto cloud.

N N

Kot oxL povo...
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Specialized scripting: Python, Octave/Matlab, ...

import numpy as np
X = np.arange(data)
y = np.arange(data)
m, b = np.polyfit(x, y, 1)

Most Popular Python IDEs, 2020 vs 2018

0% 10% 20% 30% 0% 50% 60%
Jupyter Notebook, 42% JupyterlLab, 14%
r == ,
Jupyter S s
Visualstudio Coce [T > w3000

pycharm I - "7
seyder | i
Sublime Text “\m
Atom Hlo%

H 4.5%
Vim L 8.5%

A =[X + ones(n,1)] \'Y
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Linear Regression

## correlation between CPI and year / quarter

cor(year, cpi)
## [1] 0.9096316
cor (quarter, cpi)

## [1] 0.3738028

cpl = ¢y + ¢1 * year + ¢ * quarter,

## build a linear regression model with function Ilm()
fit <- Im(cpi 7 year + quarter)

£it

S

## Call:

## 1lm(formula = cpi
e

## Coefficients:

## (Intercept)

##  -7644.488

~ year + quarter)

year quarter
3.888 1.167




# plot clusters and their centers

plot(iris2[c("Sepal.Length", "Sepal.Width")], col=iris.kmeans$cluster)

points(iris.kmeans$centers[, c("Sepal.Length", "Sepal.Width")],
col=1:3, pch="%*", cex=b)
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| [ Preprocess | Classify | Cluster | Associate | Select attributes | Visualize | We ka ( M L)

[ Open file... J [ Open URL... J [ Open DB... J [ Generate... J Undo [ Edit... J [ Save... J
Filter ® [ ] Weka Explorer
_ Preprocess | Classify T Cluster I Associate TSeIecl attributes T Visualize ]
l Choose J|Nune —
| Classifier
X i B |
Current relation Selected attri ——————
[ Choose J|Lugistic -R 1.0E-8 -M -1 -num-decimal-places 4
Relation: breast-cancer Attributes: 10 Name: ac |
Instances: 286 Sum of weights: 286 Missing: O X . '
: Test options Classifier output
Attributes No. |4 - 1 i |
[ 1 (® Use training set Correctly Classified Instances 601 78.2552 % :
2 - i Incorrectly Classified Instances 167 21.7448 %
Supplied test set Set... ¥
l Al J l Blons J l IR J l Batesn J 3 LJsupp Kappa statistic 2.4966
4 () Cross-validation Folds 10 Mean absolute error B.3063
No. | | Name | 5 ) Root mean squared error 0.3908
A (_J) Percentage split % 66 Relative absolute error 67.3928 %
2 ] menopause B Class: Class (1 _ Root relative squared error 81.9907 %
3 [ tumor-size - [ Mare options... J Total Number of Instances 768
4 ] inv-nodes |
5 [ ] node-caps } === Detailed Accuracy By Class ===
6 [ | deg-malig
7 [] breast L/ {Mamblass l' TP Rate FP Rate Precision Recall F-Measure MCC
8 [ breast-quad J— 0.890 B.418 @8.799 0.890 @.842 0.504
9 [ | irradiat ¥ Start Stop 0.582 2.118 @.739 0.582 2.651 0.504
— . . Weighted Avg.  ©.783  0.318  0.778 0.783  0.775 0.504
Remove Result list (right-click for options)
=== Confusion Matrix === T
0 1 11:01:54 - functions. Logistic
atarus a b < classified as
oK 445 55 | a = tested_negative
| 112 156 | b = tested_positive
T L%
v
== = Y

34




Services

IBEM Watsen

Catalog

Community

WatsonX
(IBM)

ow
ra

My Projects [ Transform Project /| ORDER_DETAILS |/ Data Refinory (o] =3 i} m

Oparation Code an aperation to cle

‘@’ 1BM Watson Projects Tools Catalog Community Services

£ Join
My Projects / Chronic Kidney Disease - SPS... [/ Single Convolution layer on M o} & O [ ]

Left join £v Search Nodes Q [t O Download as flow file

Returns all rows in the original data set andrel | > ‘&Y 18M Watson Projects  Tools  Catalog  Community  Services u B m A &
npul

matching rows in the joining data set. Retwns
the griginal data set for each matching row in

data set, Activation v e

The default suffix for exch data set will be use;

/

My Projects / Demo Script NYC Learning Multiple Attr

NYC Learning Multiple Attr &

Convetution v
differeatiate any duplicate eelumn namis in K
dirta set. Overview Evaluation Deployments
Core v —
Source Datasettof ... ~ Evaluation Events
QRDER_DETAILS oroen_H ( Addfeedbackdata (D New evaluation cumy Y BB
Loss v \
*Suffix *Suffix < Flat 98
= ¥ Normalization v 0.6+ e T — 06
z
Embedding v € a4l
J0IN KEYS o 8
ORDER_DETAILS ORDER_HEAT Recurrent v 02
ORDER_DETAIL_CO.., ORDER_NUM|
ptimizer v 04 : . : ! ! + ! ! |
10/13/1708:39  10/13/1708:43  10/13/1708:44  10/13/1708:48  10/13/1708:50  10/13/1708:58  10/13/1709:00  10/17/1713:36  10/17/1713:37  11/03/1713:55  11/09/17 13:02
(F) Add Join ey Evaluation time
Last Evaluation Result
Cancel Ne
Version 90697ee3-99cc-45b5-91¢1-a54af74eb075
Phase monitoring
Accuracy 0.633
WeightedFMeasure 0.66
0,633
WeightedPrecision 0.693

Performance Monitoring  Edit configuration n

Source: https://medium.com/ibm-watson/introducing-ibm-watson-studio-e93638f0bb47
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- Ju pyte I' Lecture-2B-Single-Atom-Lasing (unsaved changes) ¢

File Edit View Insert Cell Kernel Help | Python3 O

+ < @A B2 ¢ N B C Mrkdown v CellToolbar

In [1]: | # setup the matplotlib graphics library and configure it to show
# figures inline in the notebook
%matplotlib inline
import matplotlib.pyplot as plt
import numpy as np

In [2]: # make qutip available in the rest of the notebook
from qutip import *

from IPython.display import Image

Introduction and model

Consider a single atom coupled to a single cavity mode, as illustrated in the figure below. If there atom excitation rate I exceeds the relaxation rate, a
population inversion can occur in the atom, and if coupled to the cavity the atom can then act as a photon pump on the cavity.

In [3]: Image(filename='images/schematic-lasing-model.png"')
Out[3]:
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7 import pylab

Efrom nuepy impert cod, lincpace, pl, sim, roedes
B from sckpy. interpolate imse-i wlprep, splev

“hesrlaped=i
“dLaRlay_ramets “Pyiaes B°,
“langeage™: 7§ &
B Juhaprs

@+ ¥ DO » n

L -:;. Nins c;*ll:u ll sz e |. |lu;ﬂ ! H e
MT - L L, 175 = B AR e
l Julia |- H - ‘ H
3 x = shn(t) - N
' 1 |m 1y = cos(t)
w0t |dutanes W -t -
") s, siyih o £
05 s =
: : 2% - randon.norsal{scale-8.1, sife-x.chaped i

42y we rindos norsal{scales8_ 1, sizesy.chape) ]
2%z w= rendos norsal{scales8_1, sizesz.chape)

AT LAy
LEe-thENTEERTD Lris, % .
“toc-ahawmarkdontas®: ires

o B T @ Fyihond| i
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° IBM Personal Computer Logo Uersion 1.0600
I\/Il:":: EE\I‘E,r] Ir‘ lJC){;‘:' (C) Copuyright IBM Corp. 1983
eee (C) Copuyright LCSI 1983
Serial Number 00767405259

TO RDREC1 WELCOME TO LOGO

MAKE "XYC READLIST *
IF :XYC = [] [STOP]

PRINT :X¥C

MAKE "X (FIRST :XYC)

MAKE "Y (FIRST BUTFIRST :X¥YC)
MAKE "C INT (LAST :XYC)

IF :C = 1 [UPDC1]

IF :C = 2 [UPDC2]

MAKE "X ROUND :X

MAKE "Y ROUND :Y

MARKXY :X :¥ :C

RDREC1

END

TO MDC

Cs

CT

OPEN "XYDATA.TXT
SETREAD "XYDATA.TXT
MAKE "SX1 @

MAKE "SY1 @

MAKE "MN1 @

MAKE "SX2 @

MAKE "SY2 @

IER = =
. 93431563
2676513

=I5 | Ol
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uvoyn

Meplexoueva:

Tu elval n Mnxavikry Madnon kat n AvaAutikn Asdopévwy (ML/DA).
Nponapoaokeun Sedopévwy (pre-processing), idn npoPAnuatwv ML/DA.
Eneepyaoia apyxeiwv, command-line tools, SQL, apxeia kelpévou (imports).
Mponyuéva epyaleia otnv kovooAla (command-line), og IDE, oto cloud.

AvadopEg:

«Elocaywyn otn Mnxaviky Madnon kot otnv AvaAutikn AeSopévwvy, X. Fewpylou, A" KUKAOG
QVOLKTWV padnuatwv ENE — https://youtu.be/mlU4SvyfRgA

«Eloaywyn otnv AvaAutikn Asdopévwy e tn YA wooa R», X. Flewpyiou, B’ KUKAOG avoLKTwVv
nabnuatwv EME — https://youtu.be/7aaNnXxyzgl

Dunham: Data Mining — Introductory and Advanced Topics. Prentice Hall, 2003.
Tan, Steinbach, Kumar: Introduction to Data Mining. Addison Wesley, 2006.



https://youtu.be/mlU4SvyfRqA
https://youtu.be/7aaNnXxyzgI

id : Integer :

det : Integer :

pwr : Integer :- 0;

pwr® : Integer :~ detlimit;
disp Boolean :~ False;

P 1..(seekerData’ Length)

P (seekerData(p+1) seekerData(p));
f pwr >+ detlimit t

pwr > pwrdidetlismit t

Output:

X86_64-11nux-gnu-gec-9 -¢ MelloWorld. add
HelloWorld.adb:1:01: cospilation unit expected
XB6_64-11nux-gnu-gnateake-9: “Hellokorld.add™ co

AvaAuvon larpikig Eikovag péow H/ ‘ -

Eixova (2-D): EmxaAunTtopeveg Sopég 1oTwy
Topoypagia (3-D): 'Vyxog nAnpoPopiwv
AIQQPOPETIKES TEXVOAOYIEC QNEIKOVIONG

A0QOopETIKG SIOYVWOTIKG XO0PAKTNPIOTIKA

H diayvworixr wAnpogopia ouviBwg Bev eival kKaAwg
opiopévn (86puBog, aodeeicg Sopwy)

H Siayvworixn Siadikaoia cival ouvBws acagrig,
woAuTTAoKN ki Baoileral otnv epreipia (1aTpdg)

H xpion H/Y enirpéner v outdparn enckepyaocia xai
gvonoinon (Topoypagia) peydAou dykou dedoptvwy
anekoviong

aAAG eEaxoAouBel va £xel onpavTIKOUC NEPIOPIOHOUS

s D & @ O L

Hamming (7,4) error correction
codes in R

Kmeans clustering in COBOL

Bi-directional Associative Memory
(BAM) in Arduino/C

Linear Regression in SQL, Matlab

YouTube:
@ApneaCoding

https://www.youtube.com/@apneacoding

https://www.facebook.com/apneacoding

Github:

@xgeorgio
https://github.com/xgeorgio

http://apneacoding.eu



Evoc Pneplakog KOOUOC YEUATOC
YVwaon ylo OAOUC

Tuppwva pe To Kataotatiko tng Evwang Minpogpopikwy EMadac évag omo
TOUC BACIKOUE OKOTIOUE TN AETOUPYLOC TNE £V aL N PO wBNGn TNC YVwaonc Kat
XPAONEC TWY TANPOQOPIKWY ayaBwy OTTo TO KO WWVIKO GUVOAD Kal 1 eEGAeupn

TN TEXVOPORiag Kal Tou “aveh@apnTiopou” atnv MAnpo@opky.

https://courses.epe.org.gr I

TYETIKA E TA AVOIKTA HOBNUATA TNG
Evwonc MAnpopopikwy EAAGSOC:

Vv Ta paBruoTa TpayHaTomolo UVTAL £ 0AOKAR POV
StaSiKTuaKa, {WVTOVA HETW THE MACTPOpHAc Zoom,

v H guppetoxn oz oha Ta pabnpota eival eheuBepn yia
omotovSHMoTE oo onoudnmote atnv EMada n oto
£EWTEPIKO,

V' AEV UTIGPXEL OIKOVOIKO KOOTOC 1] GAAEC TPOUTTOBETELC
GUUHETOXAC,

V' OLEwnyntécg etval péin e Evwang Minpopopkwy EMadag
KOL TP QY LOTOTIO0UY TO e foTa eBEA0VTIKG.

Vv Ta poBApoTa ayvnToOKOTo UVTOL KOl TTap CpEVouY
SlaBEgua yia guyxpovn tap akoiouBnaon oto Apxelo
MaBnuaTwy.

V' H EKmailSg00on MOV TTOPEXETOL HETW TWY QVOIKTWV
SLaSIKTLAKWY HaBNUATWY ElVal ATUTN Kat SV TapEXovTal

BePalwOEL TOPAKOAOUBNONC OTOUC CUMMETELOVTEC,
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Epwtnoslg

Xapn¢ Mlewpyiov (MSc,PhD)
https://www.linkedin.com/in/xgeorgio/
https://twitter.com/xgeorgio_gr



