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DIKW Pyramid Data, Information, Knowledge, Wisdom (DIKW) Pyramid
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[-" OI E-l k" E Data set

https://en.wikipedia.org/wiki/Data_set

GIO|E 2 &

otLte| G| O E{H| 0| & H| O] = 2| L& O|Lf
StLtol S M Xt Wt Y|

2 ool S HSZ HE

2 Qrow; 0|7 WHQF UK

A= I 702l dhE= LEEotA, 442 &
S flo|gjatn 22

6-Lr0 oo HMH{Of Chot H|O|H & O|F

H, 29[ 2} ZX|

2ol A I*:L*F_' CHREE 2 o RUs
et HEH2| OOl & A1|E7ft H

Ct

- OIO0|E| M X 2|(Data Preprocessing) - 01 H|O|E| + X8} T 7

Id| Duration(hrs) ] # Packets | #NetFlows j Size Bot [ #Bots
1 6.15 | 71,971,482 2,824,637 | 52GB Neris 1
2 4.21 | 71,851,300 1,808,123 | 60GB Neris 1
3 66.85 | 167,730,395 | 4,710,639 | 121GB Rbot 1
4 4.21 | 62,089,135 1,121,077 | 53GB Rbot 1
5 11.63 | 4,481,167 129,833 | 37.6GB | Virut 1
6 2.18 | 38,764,357 558,920 | 30GB Menti 1
7 0.38 | 7,467,139 114,078 | 5.8GB | Sogou 1
8 19.5 | 155,207,799 | 2,954,231 | 123GB | Murlo 1
9 5.18 | 115,415,321 2,753,885 | 94GB Neris 10
10 4.75 | 90,389,782 1,309,792 | 73GB Rbot 10
11 0.26 | 6,337,202 107,252 | 5.2GB Rbot 3
12 1.21 | 13,212,268 325,472 | 8.3GB | NSIS.ay | 3
13 16.36 | 50,888,256 1,925,150 | 34GB Virut 1

Google Dataset: https://toolbox.google.com/datasetsearch
Google Al Dataset: https://ai.google/tools/datasets/

“suanlab
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[_-" OI E-l k" E Data set

» 0| O] E] A| Edataset: | O] B 7[j K| data object 5 Of i

n |:-” Ol E—l 7H X-” data object. E—” =HC record S point’ |:|_'|l E—l vector H_H EI_-|pattem, A|—F_:”case, Al—?_—| event +:|I'| %sample,
_|_|-7C|'observat10n 7HX-”ent1ty =oz2 = i 2|

« TOJEf HHli= Of2f THo| & o0 2 7|25
« Zyagowsiae; G|O|Ef JHXIS ALO|2| KOS R 4 U= SHO|LLSFE /|

» QYA E 7= U =AML M, T 2M 7], 574t 22 Hd= ArE
= z_.l\_lk o H|_:I Avanable’ E Ac_)l Characteristicl J_é Eﬁeld, % 7C(>|feature Xl-_OIL_I dimension % o % Eﬂl

. H|0|E| MK 2|(Data Preprocessing) - 01 HO|E| 39 £5 > suanlab



0| E{ HE|

« SR E(EEAALE, Qualitative or Categorical): H3 = A QEI2| H82 71K =
Az

» HEH(H=H, nominal) AL =: AFEO| I FAH HH
= =AY MY, ordinal) A= M E2 2H, &2, =%

» YA A = (E B EXLE, Quantitative or Numeric): 2H5-El 240| =X| HE Q| £H = 7HX| =

« HP[Gnterval Xtz FM|, G M2 20| =X| 24| X}O| 7} 2|0] S 7HK|= Xt &,
« H|gmto Xtz: F A2t £ 0| =X[2| X}O| £ 2t OtL| 2t H|= ok [0 F 7HX| = Atz

. H|0|E| MK 2|(Data Preprocessing) - 01 HO|E| 39 £5 > suanlab



E" (0) I E-l _F,'___I?rData Classification

http://survivestatistics.com/variables/

Data

.

Made of numbers
Age, weight, number of

Numerical

children, shoe size

ey

Categorical
Made of words

ethnicity

Eye colour, gender, blood type,

O\

Continuous
Infinite options
Age, weight, blood
pressure

Discrete
Finite options
Shoe size, number of
children

Ordinal
Data has a hierarchy
Pain severity, satisfaction
rating, mood

Nominal
Data has no hierarchy
Eye colour, dog breed,
blood type

- OIO0|E| M X 2|(Data Preprocessing) - 01 H|O|E| + X8} T 7
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E" OI E-l H = Data Classification
=TT https://i.stack.imgur.com/J8Ged.jpg

Categories of Data Levels/Scales of Measurement

Quantitative: natural numerical scale, mathematical operations are meaningful
(height, weight, wages, temp, time, age, value)

Qualitative (attribute/ count): categorical, |

non-numerical, mathematical operations are 1

meanitigless (FOINS' polltlcal-party, religion, | Discrete:—countable, finite, only  measureable/quantifiable: Infinitive possible
race, gender, zip codes, meeting attendance, ;

car color, car body type. go/no-go). Bestwith |~ CErtain values are possible {# of  values, not countable, usually a measurement
affinity diagrams and flowcharts eggs laid, grades (A, B, C, D, or (temperature, pressure, humidity, length,
E), dice sides) time). Data that are limited by the precision
' of the measuring device.

l

Continuous;/ variable/

Nominal: name-only, labels,

not ordered {nationality, Ordinal: ordered, meaningless differences
occupation, gender, region, between units (list of wealthiest people, exam Interval: ordered, Ratio: ordered,
religion, defect category). grades, running race results, customer survey meaningful/ equal meaningful/ equal
LEAST informative of the four 'esults, (size (small, medium, large), attitudes  differences between  differences between
measurement scales. (Likert scale: strongly disagree, disagree, units, no natural zero units, natural zero
neutral, agree, strongly agree)) (temperature in (time, temperature in

r—i

Fahrenheit/ Celsius, 1Q) Kelvin, dollars.)

|

Not B;inary Binary: two possible values (undergraduate,
postgraduate)

Binary: two possible |
values (lamp on/off,
answer true/ false, 0 or 1,

yes/no)

. H|0|E| MK 2|(Data Preprocessing) - 01 HO|E| 39 £5 Ysuanlab 26



Sp 3.H|0|E| S8




G| 0| E

O
N

Temparalure
Tumour

categorles o sl "Eu ]
drfFerenne Nﬂn‘:}“talt & . t aE ig items
we el yalue 8 non-equidistan .
i o, 8 gop ot | < interval

,i -";;"' operations | 5 'E'E
Time | Eﬁ:ﬂf}tﬁm | Sinclude=52 distance 1 Q_uanﬂtatwe N '“““ @ impnrtant make
pes E E &

s

eolleciion

= Intervq_l_"":;n-Eeqmdlstant zero ratio

Ratm

-mmn o ZEFO-pOINt S % et ,,,m dl;agrge
- median o just S Qualltatwe
ordered et 5 Quita E
properties &
measure caanples 5 [l ©
' stackticlans =
words I mjl

Record data Graph-based data Ordered data

Time series data Spatial data

Sequential data Sequence data

Transaction or Data matrix .
. Sparse Data Matrix
Market Basket Data (Pattern matrix)

Y7suanlab 28
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of| 2

| = [_-" 0 I E-I Record data

Pang-Ning Tan et al,

Introduction to Data Mining, Addison-Wesley, 2005

. |0
e[l

|

£ OO
Ef e

10| E{ A

SOIM 7+ B0 AFE &=

=

=

CH7H flat Tt 2 QENZ M E

. E-”:-I ERecorle m =] =2 o)== __I.I.AO‘I

- ZtgAcE

- O|O|E] X 2|(Data Preprocessing)

DYE S0l H402 7Y

- 01 HIO|E| =&t 7

TID | Refund | Marital Status | Taxable Income | Cheat
1 Yes Single 125K No
2 No Married 100K No
3 No Single 70K No
4 Yes Married 120K No
5 No Divorced 95K Yes
6 No Married 60K No
7 Yes Divorced 220K No
8 No Single 85K Yes
9 No Married 75K No
10 | No Single 90K Yes

“suanlab
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Pang-Ning Tan et al, Introduction to Data Mining, Addison-Wesley, 2005

- FOjXtQ PO SZ 22 HEJZ 0| ROJX! [TID [iems

Bread, Coke, Milk

Beer, Bread

Beer, Coke, Diaper, Milk
Beer, Bread, Diaper, Milk
Coke, Diaper, Milk

| hfwWiN|[—

. H|0|E| MK 2|(Data Preprocessing) - 01 HO|E| 39 £5 Ysuanlab 30



I:-" OI E-l 'c'gl EE=|Data matrix

« DE 2M0| 2K S

- —1 O

I_J

=
)k

FEHE

- O|O|E] X 2|(Data Preprocessing)

JEfS| 2fm =
2 HEHQ| H|O|E M| E

» 2RO 2 [|O[E 2| l2 TH A

J

o
o=
n HEI_-l'czlj PaﬁemmatrmOlEf_LE%%!

- 01 HIO|E| =&t 7

o
| I

1B

Projection | Projection | Distance |Load | Thickness
of x Load | of y Load

10.23 5.27 15.22 27 1.2

12.65 6.25 16.22 22 1.1

13.54 7.23 17.34 23 1.2

14.27 8.43 18.45 25 0.9

“suanlab

Pang-Ning Tan et al, Introduction to Data Mining, Addison-Wesley, 2005
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3|8t G| O] E{ 33

Sparse Data Matrix

Pang-Ning Tan et al, Introduction to Data Mining, Addison-Wesley, 2005

.I.L

» Data matrix2| EE3st 32

= Of: 2t EMO| M BO|7L SRS Bl ==

» FA9| AR0|| = 80 Bl Efterm vector G E|
Z HAH Vs

- OIO0|E| M X 2|(Data Preprocessing) - 01 H|O|E| + X8} T 7

&+ | o | T o |l v [|@a =T | | @w

1| |E|8|8|5 /8|58

3|15 o | 318

E- -

Document 1 3 0 5 2 6 0 2 0 2
Document 2 0 7 0 1 0 0 3 0
Document 3 0 1 0 0 1 2 2 0 3 0
“suanlab
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1 EH iL E" (0) I E-I Graph-based data

Pang-Ning Tan et al, Introduction to Data Mining, Addison-Wesley, 2005

= |0 7HA|| ZHe| 2tAIL} G| O| & XbA| =
2= 2 Bists Z 20| ArE3H= H|o| 7
EH ME Vertices
(Oll: & 2A 2] HE EtALE 2lst 28H=29] \/\
TEE LIEHEE Z20] ALg)

http://btechsmartclass.com/data_structures/introduction-to-graphs.html

. H|0|E| MK 2|(Data Preprocessing) - 01 HO|E| 39 £5 Ysuanlab 33



1 EH il E" (0) I E-I Graph-based data

MySpace
(DBTune)

i |

i |

/—

[ nHs )
(EnAKTIng)
£ \ ."7"\
[ Ener /
(&2 [ coz
\ axing) A | Aos
\\ ng] N\

P T ™~
S .
/ (
| legislation \ J

/ \ /
| Lotico | | Rewyu

I\

AN /
¢
RDF | o~ : "\Fmd/z
ohloh /
BibBase 2T (

/ DBLP

Wildlife
Finder

.gov.uk y D VIVO
/ veEappD Open Indiana A
| Ug;ost— A J\ Calais / {/— DBLP 4
\ es A ~ (FU 2
0 VIVO Roma
| \\_/ — N 1 Cornell Berlin) [ “

R AN =y
T bF%o; i Freebase
gﬁ\ii\.' per =

/NASA
(Data
. Incu-
bator]

/
|

o P WO\
/ ESD ) - // \
\ oo J ((fmterence) [ Linked Data | \
e \w/“
\
K
oo e =l
[/ The y N\
| London / 3 = B
| Gazette [ Y\
\ | Twc Loeo %mm‘ )
N
o) (=]
\ \ U 3
\ // \(.\\j
\‘Semamic
X
rdfabout
US Census .
Climbing
Linked
GeoData
Alrports

Product
DB

(Kno.e.sis)

Media

KEGG Geographic
Reaction =
Publications |

User-generated content |

Government |

Cross-domain

Life sciences

As of September 2010 ) ® @

- O0]E| X 2|(Data Preprocessing) - 01 H|O|E| =2} 7/

% suanlab
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-" 0 I E-I Graph-based data

Jgj=

Y

o
& /

[0
e N

S5 o

, wﬂ
.‘,,.-_.m’“, ,
gy

e W7

| ) ﬁ : u‘ﬁ\.\)v\ 3

\
A h ’\‘ 4 ur
.,ﬁw \,.@W /ot o4 |

4
K
vy

iv&x f
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1 EH IL E" (0) I E-I Graph-based data

http://www.openmolecules.org
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Pang-Ning Tan et al, Introduction to Data Mining, Addison-Wesley, 2005
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_J_-I\_ [_-" 0 I E-I Sequential data

Pang-Ning Tan et al, Introduction to Data Mining, Addison-Wesley, 2005
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A—I % |:-" OI E-I Sequence data

Pang-Ning Tan et al, Introduction to Data Mining, Addison-Wesley, 2005
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AI 7:" % |:-" OI E-I Time series data

Pang-Ning Tan et al, Introduction to Data Mining, Addison-Wesley, 2005
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Pang-Ning Tan et al, Introduction to Data Mining, Addison-Wesley, 2005
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