What can you do with the data

- Data processing

Provide/filter data .
‘ Data
* Visualisations Processing

charts, graphs, maps, ...
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From data to "meaning” SR

AND BUSINESS

= Parsing, converting, analysing, representing

/ \ Visualise
Analyse
. Classification

summarise

aggregate

ot
N

\_ /

convert

convert

convert

cccccccccc

SEITE 2



B C

|
A
roomcode category_en capacity
LC.0.000 Event space 1500

3 TC.0.10 Event space 650

| ] T T LC.0.110 Event space 400
Lorem ipsum dolor si SC2733  Eventspace 200

TC.0.02 Auditorium 180

8 TC.0.01 Auditorium 180

9 TC.0.03 Auditorium 180

Tabular Tree. Gra p h. Text , 700t |puditorium
I/ ! I/ - TC.1.02 Auditorium 120

TC.1.01 Auditorium 120

How to parse the data?

Person )

@— hasCreated ——>©

hasTitle

"Rules and Ontologies..."

L EFMD

“ EQUIS
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AMNWESENDE . graph'ShaDEd

Biirgermeister Mag. Siegfried NAGL L kn
Gemeinderdtin Gerda GESEK ows

. e . tabular =
Weiters 48 Mitglieder des Gemeinderates, und zwar:
knows

BERGMANN Ingeborg _A|E—— B [ ¢ |
BRAUNERSREUTHER Christine 1 [roomcode category_en capacity
L hasCreated
DREISIEBNER Karl 2 LC.0.000 Event space 1500 Cromase -frascreat
EBER Manfred =
FABISCH Andreas Mag. 3 |TC.0.10 Event space 650 hasiitle
EROITCH K1 Mag . o
Aus Has 4 |LC.0.110 Event space 400
. 5 /5C.2.733 Event space 200 b
pla I n teXt 6 |LC.0.132 Event space 200
7 |TC.0.02 Auditorium 180 ——
5 TC.0.01 Auditorium 180 —
9 TC.0.03 Auditorium 180 i, | =
10 | TC.0.04 Auditorium 180
11 |TC.1.02 Auditorium 120 e
12 TC.1.01 Auditorium 120 T | <mm
tree-shaped <o
/L EFMD
EQUIS
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[ | (:E;\/ course_id, semester, name
4000,15S,Marketing

m Comma-separated values 4001, 15S,Marketing

4002,15S,"Personal, Fihrung, Organisation"
4004,15S,Grundlagen der Volkswirtschaftslehre

= Plain text 4006,15S,Mathematik
. . 4007,15sS, istik
= Variations on the format e

AT B e E | F | G
1 roomcode category_en capacity
u Excel 2 LC.0.000 Event space 1500 capacity
3 TC.0.10 Event space 650 1600
- : 4 LC.0.110 Event space 400 1400
Xls, .xlsx, .xlsm, ... (binary) Slscorm  ventone e .
. . 6 LC.0.132 Event space 200 1000
= WIdEly used bUt prOprIetary 7 TC.0.02 Auditorium 180 800
o . . . 8 TC.0.01 Auditorium 180 izz
= Built-in visualisation 9 7C003  Auditorium w7
10 TC.0.04 Auditorium 180 ) I1110 )
11 TC.1.02 Auditorium 120 O S O MDA DI D
12 TC.1.01 Auditorium 120 &9@@,1&:&119,\3»@9@9@9&&‘,9@9&9
. f . EFMD
EQUIS
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File csvData = new File("/path/to/csv");

* Java: Commons CSV Pt e
- Python : } Common CSV

®= CSV. standard library

= messytables: delimiter detection, datatype detection, ...
) Javascrlpt : var results = Papa.parse (csvString);

. . . . console.log(results.meta.delimiter);

= Papa Parse: JSON conversion, delimiter detection Paps parse

= CSVKit:

= Command line tool, Python lib
= grep, clean, processing

SEITE 6 e


https://commons.apache.org/proper/commons-csv/
https://messytables.readthedocs.org/
http://papaparse.com/
https://csvkit.readthedocs.org/en/0.9.1/

Tree-based: Hierachies “U

UNIVERSITY OF
ECONOMICS
AND BUSINESS

<Gemeindedaten>

- X M L <Gemeinde>

<bgmname>Mag. Siegfried NAGL</bgmname>
<email>stadtverwaltung@graz.at</email>

- M a rku p Ia n g u a g e <gemfax>+43 (316) 872-2369</gemfax>

<gemname>Graz</gemname>
<gemtel>+43 (316) 872-0</gemtel>

= Tag based (not predefined like HTML) cort-Graz</ort

<plz>8010</plz>
<strasse>Hauptplatz 1</strasse>

| H u m a n rea d a b I e <vbgmname>Mag.a Dr.in Martina SCHROCK</vbgmname>

<webadr>http://www.graz.at</webadr>
</Gemeinde>
</Gemeindedaten>

{
. JSON id: "UNIVERSITAETOGD.762955",

geometry: {

= JavaScript Object Notation ceorainates: |

16.408860446502068,

= Identical to JavaScript objects , e

}I

u Name/value pairs prop;;;éfs':'W:{Lrtschaftsuniversitét Wien",
= Easy-to-use alternative to XML *

BEZEICHNUNG: "LC - Hauptgebaude"

~
SEITE 7 EQuIS
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= Java:

= DOM parser
= SAX parser: event based, no file size limits

u Python : import xml.etree.ElementTree as ET
tree = ET.parse('myfile.xml")

root = tree.getroot()

= ElementTree: simple-to-use

for child in root:
print child.tag, child.attrib ElementTree

| CO m m a n d I i n e : user@users-desktop:~$ xmllint --valid --noout gem.xml

gem.xml:1: validity error : Validation failed: no DTD found !
<?xml version="1.0" encoding="UTF-8"

XM I I | nt " va | |dat|on (aga|nst a DTD) standalone="yes"?><Gemeindedaten><Gemeinde>

~

user@users-desktop:~$ xmllint

SEITE 8 e


https://docs.python.org/2/library/xml.etree.elementtree.html
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= Keyhole Markup Language
= XML-based schema for geographic data
= Default XML parser
u Java : final Kml kml = Kml.unmarshal (new File("..."));
final Placemark placemark = (Placemark) kml.getFeature();
Point point = (Point) placemark.getGeometry();
u JAK List<Coordinate> coordinates = point.getCoordinates();
for (Coordinate coordinate : coordinates) {
System.out.println(coordinate.getLatitude()) ;
= Python : System.out.println(coordinate.getLongitude());
System.out.println(coordinate.getAltitude());
} JAK

= pyKML: validation, KML construction

SEITES e


http://labs.micromata.de/projects/jak.html
https://pythonhosted.org/pykml/

Java:

= 0rg.json: simple-to-use

WIRTSCHAFTS
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String str = "{ \"name\": \"Alice\",
JSONObject obj = new JSONObject (str)
String n = obj.getString("name™) ;
int a = obj.getInt("age");

System.out.println(n + " " + a);

// prints "Alice 20"

\"age\": 20 }";

’

org.json

= (5son: serialize java classes, support for java generics

= Python:
= json: standard library

= Command line:

import Jjson

with open("...") as json file:
# json.load for file object arguments
json _data = json.load(json file)

# json.loads for string arguments
json_data = json.loads("{ \"name\": \"Alice\",
print json data["name"] # prints Alice

\"age\": 20 }")

Python

" 19

user@users—-desktop:~$ curl http://data.wu.ac.at/api/rest/dataset/all course events 2015s |

SEITE 10

| Jg '.title'
"All Course-Events during SS15 at WU Vienna"
user@Qusers-desktop:~$ iq
”L‘EHL
EQUIS
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http://www.json.org/java/
https://github.com/google/gson
http://stedolan.github.io/jq/
http://data.wu.ac.at/api/rest/dataset/all_course_events_2015s

Graph-shaped data formats “U

UNIVERSITY OF

ECONOMICS
AND BUSINESS

?&,?«

Y\
P4
) IN s sTap
IUM
Home PLAYED AT TIME
vs Away
oy
S

WV3IL IWOH

~
SEITE 11 EQUIS
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Graph representation

= Edge-list = Matrix
12
13 1 2 3 4
23 1/0 1 1 O
2 4 211 0 1 1
311 1 0 O
= Adjacency-list 410 1 0O
1: 2,3
2: 3,4

SEITE 12 o



= RDF (Resource Description Framework)

= Describing resources per triples/statements
= Subject Predicate Object |

| knows

axel isA Persorl ) ) o | isA
axel hasName “Axel Polleres”.

axel knows gb . knows
axel knows thomas.

thomas hasCreated an Artlcl_e ) '
titled “Rules and Ontologies ...".
hasIme
‘ "Rules and Ontologies..." '

SEITE 13 e
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<?xml version="1.0" encoding="UTF-8"?>

= Different syntaxes for RDF:

<rdf :RDF
xmlns:rdf="http://www.w3.0rg/1999/02/22-rdf-syntax-ns#"

u RD F/XM L xmlns:foaf="http://xmlns.com/foaf/0.1/" >
<foaf:Person rdf:ID="me">

<foaf:name>Axel Polleres</foaf:name>

u TU rtle <foaf:title>Dr</foaf:title>
<foaf:firstName>Axel</foaf:firstName>

- RD Fa <foaf:lastName>Polleres</foaf:lastName>
<foaf:knows>

- JSON_LD <foaf:Person>

<foaf:name>Thomas Eiter</foaf:name>

</foaf:Person>

[ | Accessing RDF: </foaf:knows>

</foaf:Person>

= Query language: SPARQL </rat:RoR>
= Parser

RDF/XML

SEITE 14 e
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|

Visualise
parse convert / Analyse \

|\ summarise Classification
B o> B oot aggregate

Discover patterns
parse convert \ /

|

-~
SEITE 17 o
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® Code Beautify
Popular Functionality
JSON Validator JSON Viewer JSON Editor
Encryption-
XML to JSON Decryption EXCELTOHTML
Javascript Validator CSSBe
Web Viewer
JSON XML MXML
JavaScript RSS JAVA
SQL Online Editor
New Functionality
BASE64 To IMAGE RGBTO HEX
CONVERTER Send Snap Message CONVERTER
HEXTO RGB HEXTO CMYK ONLINE XML
CONVERTER CONVERTER EDITOR

SEITE 18

My Ip | Recents links| Sample | More ~| Signin| (?)

® Code Beautify

CSV TO JSON

CSV Input

phone,0s,size_inch,size_cm,ppi

Nokia Lum.ya 1020, windows,4.5,11.0,332
Nokia Lumiya 520,windows,4.0,10.0,233
Nokia Lumiya 620,windows,3.8,9.7, 247
Nokia Lumiya 720,w1ndons,4.3,10.9,217
Nokia Lumiya 900,windows,4.3,11.0,217

i sample g &3 ‘

DU B WN P

EDITOR | ‘ CHECKER

Load Url
Browse
csv To json

Download

WIRTSCHAFTS
UNIVERSITAT

WIEN VIENNA
UNIVERSITY OF
ECONOMICS

AND BUSINESS

My Ip | Recents links| Sample | Save| More~| Signin| (?)

Save & Share

Result : CSV TO JSON a2l

"phone”: "Nokia Lumiya 1020",
"os": "windows",

“size_inch"; "4.5",
"size_cm": "11.0",

"ppi": "332"

“phone": "Nokia Lumiya 520",
"os": "windows",

sue_\nch" "4, 0",
“size_cm": "10.0",

“ppit: o330

"phone" : "Nokm Lumiya 620",
“os": "wi

"size_inch": "3 8%
"size_cm": "9.7",

"ppi: "247"

“phone”: "Nokia Lumiya 720",
"os": "windows",
“size_inch": "4.3",
"size_cm": "10.9",

ppit: "217"

"“phone": "Nokia Lumya 900",
"os": "windows"

LEFND

“~ EQUIS
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http://codebeautify.org/

= Validation

= Converting

= Sorting

= Summarization
= Aggregation

= Analysis

= Reporting

= Classification

SEITE 19 e



E.g.: When to go to Mensa?

= Locate the data:

SEITE 20

All course-events SS15

URL: htipZ//data wu_ac.at/dataset/5649053b-44c2-4c5e-a24e-805c3bdd3beT/resource/asb021e6-d16e-4d37-81df-ecc3k

A list of all Courses and their events at the Vienna University of Economics and Business in S515

Q, | Search data ...

Grid Graph Map 15513 records « |0 — | 100

_id course_id  semester name roomcode | building... start end

1 4000 12015-02-17T... Marketing TC.0.10 .. TC 12015-03-1... 2015-03-1...
2 éamun §2n1&02-17T__ arketing §Tc_u_1u___ TC §201&n&1...§201&u}1__.§
3 éduuu ézm&uz-ﬁT__ arketing éTC_u_m___ TC ézm&u&z...ézm&u&z...é
4 éamun ézn1&uz-1n.. arketing éTC_u_m___ TC ézm&nu...ézm&uu...é
5 édum ézm&uz-ﬁT.. arketing éTc.u.na... TC ézm&um...ézm&um...é
6 54001 ézn1£p02-1:fT__.g arketing éTc_u_na___ TC ézm&n&z...ézm&u&z...é
7 4001 2015:02-17T... Marketing TC0.03.. TC 2015060 2015060,
8 4001 2015-0217T... Marketing TC.0.10 ... TC 2015-06-1... 2015-06-1...

WIRTSCHAFTS
UNIVERSITAT
WIEN VIENNA
UNIVERSITY OF
ECONOMICS
AND BUSINESS

LEFND
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E.g.: When to go to Mensa? e

= Process and filter:

import csv

from dateutil.parser import parse
from collections import Counter
import datetime

f = open('allcoursesandeventslbs.csv', 'r')
csvf = csv.reader(f)

ends = []

for row in csvf:
ends.append(row[6])

ends = ends[1:]

dates = [parse(e) for e in ends]

counts = Counter (dates)
now = datetime.datetime.now() + datetime.timedelta(days=5)
next week = now + datetime.timedelta (days=20)

week = []
for date in counts:
if now < date < next week:
if 11 <= date.hour <= 15:
week.append ((date, counts[date]))
sorted week = sorted(week)

outfile = open('this week course end.csv', 'w')
for date, count in sorted week:

outfile.write(date.strftime("%d.%m. %H:%M") + ',' + str(count) + '\n'") /%QES;:
SEITE 21
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E.g.: When to go to Mensa?
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:
L]
= Report and display:
09.06.11:3C 4
09.06.11:4% 2
09.06.12:0C13
09.06.12:1% 3
09.06.12:3C 8
09.06. 13:0€20
09.06. 13:3C
09.06. 13:4%
09.06. 14:0C
09.06. 14:3C
09.06. 15:0C
09.06. 15:1%
09.06. 15:3C
09.06. 15:4¢
10.06. 11:0C 15
10.06. 11:1°
10.06. 11:3C
10.06. 11:4%
10.06. 12:0C
10.06. 12:1°
10.06. 12:3C10
10.06.12:4% 1
10.06. 13:0C18 5 H
M

R
&
3
t=3
S
o
a

Courses ending between 11:00 and 15:45
25

20

15

W B o= O

10

N RN LR

10.06. 14:0018
10.06. 14:3C 4

10.06. 15:0012 |
10.06. 15:3C 2 0
11.06. 11:0C11
11.06.11:1% 1
11.06.11:3C 6

11 NA 1200721

10.06. 13:3C 2
Ih hl

11.06. 12:00 ———
11.06. 13:30

14.06. 15:00 —

19.06. 11:30 ———

LEFND

“~ EQUIS
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26.06.11:00 —

22.06. 1430 ——
26.06. 12:30

20.06. 15:30 —
23.06. 11:30

10.06.11:15 —
10.06. 12:15
10.06.13:30 ——
10.06. 15:30 =—=
12.06. 11:30

12.06. 13:00

12.06. 15:00

13.06. 1400 —
15.06.12:15 —
15.06. 13:30

15.06. 15:15 —
16.06. 11:15

16.06. 12:15

16.06. 13:45 —
16.06. 15:15

17.06. 11:15

17.06. 12:30

17.06. 14:00

17.06. 15:30 ——
18.06. 12:15 ———
18.06. 14:00

18.06. 15:15 ——
19.06. 12:30

20.06. 13:00

22.06. 12:30

23.06. 12:30

23.06. 14:00

23.06. 15:30

24.06. 12:00

24.06. 14:00

24.06. 15:30

25.06. 12:30

25.06. 14:30

27.06. 15:30

09.06.15:15 —
11.06. 15:15

09.06. 11:00
09.06. 12:15
09.06. 13:45 —

SEITE 22



Visualisation

tell a story with your data

appealing presentation

nnnnnnnnnn



Types of visualisation

Charts

Graphs

Maps

Infographics

Interactive/complex Visualisations

~
SEITE 24 EQUIS
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WIRTSCHAFTS

Google Charts API

SEITE 26

Hello, Charts!
Quickstart

Load the Libraries
Prepare the Data
Customize the Chart
Draw the Chart

Chart Types
Chart Gallery
Annotation Charts
Area Charts

Bar Charts

Bubble Charts
Calendar Charts
Candlestick Charts
Column Charts
Combo Charts
Diff Charts

Donut Charts
Gauge Charts
Geo Charts.
Histograms
Intervals

Line Charts

Maps

Org Charts

Pie Charts
Sankey Diagrams
Scatter Charts
Stepped Area Charts
Table Charts
Timelines

Tree Map Charts

ECONOMICS
AND BUSINESS

Geo Chart Scatter Chart Column Chart

. 'l-“'
- I
Histogram Bar Chart Combo Chart

Area Chart Stepped Area Chart Line Chart

B e <

LEFND

“~ EQUIS
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mapsdata
= Simple online tool

= JavaScript:

= OpenlLayers

= | eaflet

Python:

» basemap: matplotlib plugin

Google Maps APIL

Google Maps API
= API Clients for ]S, Java, Python, .NET, ...

L EFMD

SEITE 27 e


http://www.mapsdata.co.uk/
http://openlayers.org/
http://leafletjs.com/
http://matplotlib.org/basemap/index.html
https://developers.google.com/maps/

Lecture rooms on WU campus “U

ECONOMICS
AND BUSINESS

SEITE 28

mapsdata

©

Import

My Data

How to use Mapsdata

©

Opacity
< 60%
Distance
< 25px
Clear Map

2 ¢
> (o]
' ° o®
o ©O0°
& (7]
Oe (7]
(1]
° °
Hockeystadion G 2]
[_EFND
EQUIS
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0123436700 BUENKBIETIBRNRDMNLG
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Visualising people's behaviour

UNIVERSITY OF
ECONOMICS

AND BUSINESS

Everyone

The unemployed
Sleeping, eating, working and watching television take up about two-thirds

Everyone Employed White Age 1524 HS grads No chidren On average, the unemployed spend about a half-hour looking for work. They Everyone Employed White Age 15-24
of the average day. Men Unemployed || Black Age 25-64 Bacl One chid tidy the house, do laundry and yard work for more than two hours, about an
Women nlab Hispanic Age 65+ Two+

Men Unemployed Black Age 25-64
iidren hour more than the employed Women Not in lab Hispanic A

[T

Traveling

Traveling

/L EFMD
S EQUIS
http.FWM&/Umes.com/interactive/2009/07/3 1/business/20080801-metrics-graphic.html
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D3 (Data-Driven Documents)

ECONOMICS
AND BUSINESS

Unemployment rate ——»

2% 4% 6% CURRENT 8% 10%
NATURAL RATE*

T

Inflation
rate

Inflation rises

Late 1960s-70s 4
6%

1969 b b 71
0y
4% i
o 1992 Economic boom
1990s
Latest recession

2% Since 2007 :
CURRENT 00
TARGET

[
e comiintract ~ Equis
SEITE 31 0% http://www.nytimes.com/interactive/2013/10/09/us/yellen-fed-chart.html
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Libraries and IDEs

JavaScript:
= Flot: library for jQuery
= Raphaél

= D3 (complex visualisations)
Python:

= matplotlib

= Seaborn

Processing: 1s and Python bindings

R: statistical package

SEITE 32 ekesies


http://www.flotcharts.org/
http://raphaeljs.com/
http://d3js.org/
http://matplotlib.org/
http://stanford.edu/~mwaskom/software/seaborn/
https://processing.org/
http://www.r-project.org/

Further Links “U;:‘::::?:

UNIVERSITY OF
ECONOMICS
AND BUSINESS

= http://selection.datavisualization.ch/
= http://www.dmoz.org/Science/Math/Combinatorics/Software/Graph Drawing/

= Java Open Source Chart libs:

» http://www.fromdev.com/2012/09/Free-Open-Source-Java-Charting-
Library.html

= http://socialcompare.com/en/comparison/javascript-graphs-and-charts-libraries
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http://selection.datavisualization.ch/
http://www.dmoz.org/Science/Math/Combinatorics/Software/Graph_Drawing/
http://www.fromdev.com/2012/09/Free-Open-Source-Java-Charting-Library.html
http://socialcompare.com/en/comparison/javascript-graphs-and-charts-libraries

