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- Vocabulary and Dataset

- Problem Setting and Approach
- Workflow

- Contributions



Motivation

- Statistical and historical data source
- Statistics of the German Reich (Digitalized)

- Access the encapsulated knowledge

- Data Analytics and Recommendation
- Using Linked Data (RDF Data Cube Vocabulary)

- But first: Data Integration
- Data Cleaning, -Transformation and -Fusion

o}
EEXCESS



Source structure

I 8 A. Nachweisung iiber die Abfertigungen in Bezng auf die
I. Abfertigungen im Ansageverfahren. II. Abfertigungen mit Begleitzetteln.
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Target structure

-1)(0 1 2 3 4 5

0 |[25330||Einfuhri{jim 1. Quartal 1873.||Glasscherben, Bruchglas.|[1. (132.) Pos. 1 a.|[Preussen
1 [|21861||Einfuhr|fim 1. Quartal 1872.||Glasscherben, Bruchglas.|[1. (132.) Pos. 1 a.||Preussen
2 ||337 ||[Einfuhr|fim 1. Quartal 1873.||Glasscherben, Bruchglas.||1. (132.) Pos. 1 a.||Bayern
3 {1378 ||[Einfuhr|fim 1. Quartal 1872.||Glasscherben, Bruchglas.||1. (132.) Pos. 1 a.||Bayern
4 474 ||Einfuhr{jim 1. Quartal 1873.||Glasscherben, Bruchglas.||1. (132.) Pos. 1 a.||[Baden

5 {120 ||[Einfuhr|fim 1. Quartal 1872.||Glasscherben, Bruchglas.|[1. (132.) Pos. 1 a.||Baden
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5
Data Cubes and OLAP

- Cube: Multi-dimensional data structure

- Observation: measures and dimensions v, -, w
- Measure: numerical fact / =
- Dimension: describes the fact(s) o .{ » . K
- Enables Data Analytics 2 *
- OLAP: Online Analytical Processing & | ]
- Slicing, Dicing, Roll-Up,... o H:\\
e

[ O P E B F__]
[0 |[25330][Einfuh]im 1. Quartal 1873 ]Glasscherben, Bruchglas.[1. (132.) Pos. 1 a][Preussen]
[1|[21861][Einfuhrffim 1. Quartal 1872[Glasscherben, Bruchglas.|[1. (132.) Pos. 1 a[Preussen]
2 )B37_|[Einfuhtffim 1. Quartal 1873 ][Glasscherben, Bruchglas.|[1. (132.) Pos. 1 a/[Bayern |
[3)B78_|[Einfuhtffim 1. Quartal 1872][Glasscherben, Bruchglas.|[1. (132.) Pos. 1 a/[Bayern |
[4 474 J[Einfuhtffim 1. Quartal 1873 ][Glasscherben, Bruchglas.|[1. (132.) Pos. 1 a/[Baden |
[5 )[120__][Einfuht]fim 1. Quartal 1872][Glasscherben, Bruchglas.|[1. (132.) Pos. 1 a/[Baden |




The RDF Data Cube Vocabulary

- RDF based vocabulary
- Models an OLAP Data Cube

- Interlink components with existing concepts

b:component jred :
qb:DataStructureDefinition |q—p—.| gb:ComponentSpecification gg;Egmgz;:ﬁ;:;g;lh?ﬂ?:%ms
T obrorder : xsdiint

qoisliceliey qb:componentProperty <]—
'— gb:dimension
qb:structure ~—— qgb:attribute
"—| qb:componentProperty qb:measure

qgb:DataSet

qoislice

gb:SliceKey

¥

’—{ gb:ComponentProperty |

AN
gb:concept _{ gb:DimensionProperty

| gb:measureType
P —

—{ gb:AttributeProperty I
sdmx:Concept —‘ gh:MeasureProperty I

gh:CodedProperty l

$—, qbocodelist

=<union==

gb:sliceStructure

gb:Slice f__‘

gb:dataSet

qb-observation

—

qgb:Observation

gb:observation

sdmx:ConceptRole

‘ gh:0bservationGroup IJ

sdmx:FrequencyRole
sdmx:CountRole

skos:ConceptScheme I

skos:Collection

sdmx:EntityRole

sdmx:TimeRole
x:MeasureTypeRole
x:NonDbsTimeRole
w:ldentityRole

sdmx:PrimaryMeasureRole

gb:HierarchicalCodelList I

qb:hierarchyRoot

qb:parentChildProperty

http://mww.w3.org/TR/vocab-data-cube/

The data:

a

gb:dataSet
gb:Observation
a
data42:Dataset-x/Obs-1
data42:Entity
value :product

+ \ é
“25330"Mxsd:long data42:Entity-m

rdfs:Label
s

“Glasscherben, Bruchglas”*xsd:string

rdfs:isDefinedBy

"
:BrokenGlass




Examples 1




Examples 2
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Seereisen Deutscher Schiffe im Jahre 1874,

Noch: IT1. A. Reisen zwischen ausserdeuts

e! Hh!e!, zusammengestellt nach den Kiistenstrecken des Abgangs.

Linder bezw.Kiistenstrecken
des
Abgangs und der Bestimmung,

Mit Ladung.

In Ballast oder
leer.

2

chiffe.

Reg.-Tons.

Schiffe. Reg.-Tons.

1.

2.

3.

Noch: 7. Deutsche Schiffe iiberhaupt.

a. s. ‘

]

Noch: Von Grossbritannien und Irland nach:

Siidamerika a. atl. Meere, siidl. v. ilicn

56

20033

Chile

12

6853

F

dem iibrigen Stidamerika am stillen Meere

13

7749

11

5598

Y

Egypten am mittelldindischen Meere h

Kapland mit Natal

26

6888

29

B163

9 1038

Afrika am atlantischen (
" " indischen und rothen ere

1116

1}

Asien a. mittell. u. schwarz. Meere (Levante)

918

dem iibrigen Vorderasien bis Ostindien

1538

Ostindien mit den indischen Inseln

35

23566

1 1030

China

11

3962

Australien mit den Inseln im stillen Meere

1278

1 1119

Ueberhaupt

d

1497

540494

711 208348

Von den Niederlanden nach:

dem Europ. Russland a. weiss. M. u. Eismeere

10 1838

an der Ostsee

22

22925

37 6377

| ©~bvvgrmnd e
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Problem Setting

- Data is encapsulated in multiple files

- Unusable for sophisticated Data Analysis

- Normalization of complex structured data

- Dirty and faulty data, structure or annotations
- Lots of similar problems in a huge dataset



Approach

- Use the RDF Data Cube Vocabulary
- Enables: Interlinking, merging and analytics

- Use an incremental workflow
- ldentify fine-granular transformations

- Implement the research prototype with GUI
- Select, configure and chain transformations (save/load)
- HTML preVieW ‘e0 @ Statistics2Cubes

File  Help

MNormalizeCompoundTables = | |abel 2 4

Show origina table T e ) i S SR
[ Baumwollengarn. (12bis 14) |

NormalizeCompoundTables |4

Transform

3351|1643

T Export [12 |[ebrige1[1991 1779 1491

TrimValues
SanityNotEmpty 2729 549
[3927  |3353 |
CreateHeaders {F\nzahl}(ateg.]v ”2557 ”1453 |
- 2 6779 5011 |
|s630  ]3243 |
|
|




Workflow

{ Javaobjecs . -~ - - --====" ( fROF ~ ~ -~ T T T T T T \
| 4 Iterate transformations | | [
- [

I 2. Parse files > 3._Merge Into 5. Apply —|—I> 7. Convert to — 8. Persist RDF
single table . I RDF [

| transformation i

| I | I
L — EEE EEE IS S S S IS S S S S e .. — — — — — — — aE IE I I S S S S S S S e e . J
TeT T T T \ ac 1 .\ Rélatonal ddiabase or Data-Warehouse ™™~ ;
| ' _ ' \ L :
I Transformations : 6. Prod HTML | | c t to SOL i
I 1. Load link group | - rroduce ¥ L onvertto SQL L 1 perist pata |
I I \ visualisation ! ! Statements !
I T . ] | \ I
| : ! | 1



Transformations

—[ 1. Pre-Normalization {

* Sanity checks

 Data Cleaning

* Fix structure (e.g. spans), data and annotations
* Delete row (e.g. repeating headers)

« 30 more...

—[ 2. Normalization {

» Normalization
« Compound normalization: Horizontal or vertical partitions

—[ 3. Post-Normalization {

» Add/merge/delete columns
» Add headers/disambiguation
* Add metadata




Advanced transformations

- Compound transformations
- Combine multiple transformation
- Fix more complex problems
- E.g. find problematic cells and fix with existing transformation

- Transformation suggestions
- Find common problems: Repeat symbol, annotation patterns
- A step towards automation



Contributions

- Modular workflow for the Data Integration process
- Definition of fine granular transformation steps
- Reusable within the same or for other data sources

- Lift and enrich historical statistical data
- Ready for Data Analytics

- Current datset contains 32169 files
- > 10% converted
- 10 conversion chains

/\

O https://github.com/bayerls/statistics2cubes



Thank you for your attention!

RDF Data Cube Vocabulary: Sebastian Bayerl

http://mww.w3.org/TR/vocab-data-cube/ Department of Media Computer Science

University of Passau
o https://github.com/bayerls/statistics2cubes bayerl@dimis.fim.uni-passau.de
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Publication

- Bayerl, Sebastian, and Michael Granitzer. "Data-transformation on historical
data using the RDF data cube vocabulary." Proceedings of the 15th
International Conference on Knowledge Technologies and Data-driven
Business. ACM, 2015.
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Abstract

This work describes how XML-based TEI documents, containing statistical data,
can be normalized, converted and enriched using the RDF Data Cube Vocabulary.
In particular we focus on a statistical real world data set, namely the statistics of the
German Reich around the year 1880, which are available in the TEI format. The
data is embedded in complex structured tables, which are relatively easy to
understand for humans but they are not suitable for automated processing and data
analysis, without heavy pre-processing, due to their varying structural properties
and differing table layouts. Therefore, the complex structured tables must be
validated, modified and transformed, until they are suitable for the standardized
multi-dimensional data structure - the data cube. This work especially focuses on
the transformations necessary to normalize the structure of the tables. Performing
validation- and cleaning-steps, resolving row- and column-spans and reordering
slices are available transformations among multiple others. By combining exiting
transformations, compound operators are implemented, which can handle specific
and complex problems The identification of structural similarities or properties can
be used to automatically suggest sequences of transformations. A second focus is
on the advantages, which come by using the RDF Data Cube Vocabulary. Also, a
research prototype was implemented to execute the workflow and convert the
statistical data into data cubes.



