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 Many data types
space, time

» resolution

observations
models,…

 Many data formats
Excel, Access, DBF, ASCII,…
orientation, matrices,….
syntax, encoding

 Individual Concepts / Semantics
synonyms, homonyms

acronyms, abbreviations
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Heterogeneous data sources, challenges
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Two major challenges:

1. Capabilities of humans to interpret within context

» human readable ≠ machine readable

» spreadsheets used for data entry

2. Semantics

» concepts are individual

» one man’s meat is another man’s poison
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Heterogeneous data sources, challenges
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Heterogeneous data sources, challenges: human “API”, intermingling of data types

Easy for a human to realize data within context; example shows several relations on one spreadsheet
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Interplay of things, concepts, and symbols

Heterogeneous data sources, challenges: different semantics

Symbol Thing

Concepts

stands for

symbolized by

„Tank“
?

[Leser & Naumann 2007, modified]
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Data Management → formats & semantics

Interpretation?
» RW?
Coordinate?

» 4382600?
What kind of
projection?
DHDN4, ETRS89, PD83?
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Data Management → formats & semantics

Example: four rows of meta-information before primary data start
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Data Management → formats & semantics

Example: orientation of variables; heterogeneous variable length  
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≈ Inconsistent data structure []

≈ Several variables per column []

≈ Several units per variable []
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Challenges, examples

Date Horizon Slope

… 10-40-B 10% S

… 1030B 11 W

… B_10_20 0
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 Corresponding data sets with different identifiers
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Challenges , examples → synonyms

ID X_Coord Y_Coord

1

3514000 5355700

2

3514000 5355800

3

3514000 5355900

Site RW HW

1

351400 5355700

2

351400 5355800

3

351400 5355900
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 Data sets same variable different content (Gauss-Krueger DHDN5 & ETRS89)
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Challenges , examples

RW HW

5432900 5886600

5433000 5886500

5432900 5886501

RW HW

3432792,4 5884690,2

3432892,4 5884590,3

3432792,4 5884591,3
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 Data sets with different scales
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Challenges

A Temp C/min

… 13,2

… 13,1

… 13,1

A Temp C/h

… 13,2

… 14,1

… 14,6
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Data Management → challenge of encoding when using Umlauts
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Best Practice → how it was originally designed
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Best Practice → how it ended up being designed

data capture independent of form and presentation
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Best Practice → how it was originally designed
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Best Practice → how it ended up being designed;  data capture independent of form
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Best Practice → how it ended up being designed; structuring of data
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Data entry → supply of templates secures common syntax and in part common semantics
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Best Practice

→ when you have 

lots of time at hand

functionality versus 

human readability
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• What kind of demands has the system to fulfill?
» Ressources (project administration)

» Maps 

» Data management

• Objectives of the system/database?
» Awareness of IT potential?

» Awareness of  heterogeneous data sources?

• Data exchange/interchange regulation needed
» Protocol of data exchange

» Copy rights

• Data access
» Compliance with international standards (GML?) 

» Public access?
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System development →  general settings (technical and administrational)
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• visualization
» maps

» graphical data analysis

• query by metadata

• query by maps

• form based queries featuring
» filter

» aggregation (group by)

» merge/joins over several data sets

• quantitative analysis capabilities

• Downloads (API, syntax)
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Example target goals data access to be specified by steering committee
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Objectives

Importance of meta data

» only that what is documented can be interpreted,  

analyzed, merged, and re-used 

» mandatory supply of meta information prior to the field 

work

» optimized effort, support by data management necessary

» added value integration; synergies; re-use
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Hardwired semantical registration→ XML schema driven forms
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Metadaten-Schema

XML based formalization
» machine readable
» connection to standards
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Hardwired semantical registration
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Context search
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Example of semantic agreement

 Plotid of regular grid points: 
» regular expression (A|H|S)\d{1,5}

» example: A49542 or H1

 EP:
» regular expression (A|H|S)E(W|G)\d{1,2} 

» example: SEG1, HEW42
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» Structure your data
» columns/rows

» NO empty columns or rows

» NO umlauts, ß, or whitespace in labels

» Think of/determine the data type BEFORE you 
enter data (>80cm; ca. 40)

» Numerical data such as integers or real numbers are the most meaningful

» NO compound variable
» 1 column/row per variable
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Best Practice
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» Provide structured metadata

» Provide UNITS (data without units are useless!)

» Agree on core semantics

» Formalize data structure (syntax)
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Best Practice
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Thank you for your attention!

jniesch@bgc-jena.mpg.de


