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Multiservice operator

Huge amount of 
generated data

• 140,000 employees worldwide
• Heterogeneous client portfolio 

(individuals, companies)

https://www.orange.com/en
https://hellofuture.orange.com/en/

• Telecommunications 
(services + infrastructure)

• Video On Demand, Music
• Bank
• Cybersecurity
• …

On the Importance of Interpreting Tabular Data

https://www.orange.com/en
https://hellofuture.orange.com/en/
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• Volume curse
• 7 languages (FR, EN, PL, ES, …)
• Heterogeneously structured tables
• Little context

Making knowledge actionable
“Extract, structure, discover knowledge”

Data science
“Better understand our data”

Data Governance
“Better index our datasets”

On the Importance of Interpreting Tabular Data
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CEA
Cell-Entity Annotation

CTA
Column-Type Annotation

CPA
Columns-Property Annotation

Making knowledge actionable
“Extract, structure, discover knowledge”

Data science
“Better understand our data”

Data Governance
“Better index our datasets”

3 Tasks*

Documents

Semantic Table 
Interpretation

DAGOBAH

Virtuous loop

On the Importance of Interpreting Tabular Data

* Other possible tasks
Liu et al. From Tabular Data to Knowledge Graphs: A Survey of Semantic Table
Interpretation Tasks and Methods. Submitted to Journal of Web Semantics, 2022.

1st system in Accuracy
SemTab 2021
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DAGOBAH: Annotation Workflow
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Year English title Original title Director(s) Ref

2000 Lijmen/Het Been Robbe De Hert [22]

2001 No Man’s Land NiÃ\u008Dija zemlja Danis TanoviÃ\u008 [23]

2002 The Son Le Fils Jean-Pierre and Luc 
Dardenne

[19]

2003 On the Run Cavale Lucas Belvaux [24]

2003 An Amazing Couple Un couple Ã©patant Lucas Belvaux [24]

▪ Title: {}

▪ Orientation: HORIZONTAL, Conf.=1.0

▪ Header:  [‘Year’, ‘English title’, ‘Original title’, ‘Director(s)’, ‘Ref’]

Conf = 0.6

▪ Key column: index=1, Conf.=1.0

▪ Data Type: [DateTime (Conf 1.0), String (1.0), String (1.0), String (1.0),                
String_Number(1.0) ]     

▪ Primitive typing: [DateTime (1.0), Unk, Unk, Person (1.0), Unk]

▪ Possible row re-alignement.

▪ Raw table:

Year English title Original title Director(s) Ref

2000 Lijmen/Het Been Robbe De Hert [22]

2001 No Man’s Land Ničija zemlja Danis Tanović [23]

2002 The Son Le Fils Jean-Pierre and Luc 
Dardenne

[19]

2003 On the Run Cavale Lucas Belvaux [24]

2003 An Amazing Couple Un couple épatant Lucas Belvaux [24]

▪ Re-structured table:

Pre-processing

Making Sense of Tables: DAGOBAH

Ad-hoc rules, spaCy NER
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DAGOBAH: Annotation Workflow

▪ 2 KGs supported (Wikidata, DBpedia)
▪ Distance: character-based and token-based Levenshtein
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City Region Population (2018)

Belfort
Bourgogne Franche

Comté
46954

Nice
Provence Alpes Cote 

d’Azur
341032

Rennes Bretagne 217728

Making Sense of Tables: DAGOBAH

𝑃𝑆𝑐(𝑒𝑐, 𝑒𝑚) = 𝑆𝑐𝑐𝑜𝑛𝑡𝑒𝑥𝑡(𝒩𝑡𝑎𝑏𝑙𝑒(𝑒𝑚),𝒩𝑔𝑟𝑎𝑝ℎ(𝑒𝑐)) * 𝑆𝑐𝑠𝑖𝑚(𝑒𝑐, 𝑒𝑚)
𝑥 Q171545 : (Belfort) city in France

Q4991979 : (Belfort) Neighborhood in Maastricht

𝑒𝑚

𝑒𝑐ϵ ℰ𝑐
Context -𝒩𝑡𝑎𝑏𝑙𝑒(𝑒𝑚)

ℰ𝑐 set of candidates for cell 𝑒𝑚
➔ confidence score for each 𝑒𝑐ϵ ℰ𝑐: 

Candidate pre-scoring

Belfort
Q171545 

France 
Q142

Q...

country P17
capitalOf P1376

placeOfBirth P19

Territoire de 
Belfort  Q12782

Paul Faivre 
Q3371185

𝒩𝑔𝑟𝑎𝑝ℎ(𝑒𝑐)

Context score of a candidate entity
➔ quantifying the correspondance of neighboring cells

with neighboring entities
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Bourgogne 
Franche Comté

Q18578267

Territoire de 
Belfort Q12782

capital P36

population Q1082

locatedIn P131

Belfort
Q171545 

France 
Q142

Q...

country P17
capitalOf P1376

placeOfBirth P19

Territoire de 
Belfort  Q12782

Relevance of cell Bourgogne-Franche-Comté 
w.r.t. Q171545 (Belfort) is determined through
graph contexts discovery

Q...

Paul Faivre 
Q3371185

2,819,78
3

Dijon
Q7003

Bourgogne-Franche-Comté
has a candidate

2-hop predicate path: (Q171545) Belfort is the capital of (Q12782) Territoire de Belfort which is located in 
(Q18578267)  Bourgogne-Franche-Comté

City Region Population (2018)

Belfort
Bourgogne Franche

Comté
46954

Nice
Provence Alpes Cote 

d’Azur
341032

Rennes Bretagne 217728

𝑒𝑚

Context -𝒩𝑡𝑎𝑏𝑙𝑒(𝑒𝑚)

Effective Candidate Scoring
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▪ Each neighbor does not have an equal contribution

✓ Object neighbors are more important than literals
(datetime, unit, plain number…)

✓ Cells in the left side of the table should have more 
weight (i.e. key column)

Belfort
Q171545

country P37

France
Q142

United States of 
America

Q30

diplomaticRelation P6886

small weight
Bourgogne 

Franche Comté
Q18578267

capitalOf P1376

Territoire de Belfort  
Q12782

locatedIn P131

high weight

𝑔𝑒𝑛𝑒𝑟𝑎𝑙𝑖𝑡𝑦 𝑄12782 ≪ 𝑔𝑒𝑛𝑒𝑟𝑎𝑙𝑖𝑡𝑦(𝑄142) Q18578267 more informative

Candidate Soft Scoring
City Region Population (2018)

Belfort
Bourgogne Franche

Comté
46954

Nice
Provence Alpes Cote 

d’Azur
341032

Rennes Bretagne 217728

Context -𝒩𝑡𝑎𝑏𝑙𝑒(𝑒𝑚)

𝑒𝑚

✓ Columns highly connected to target column shoud have more weight

✓ KG predicate paths provide different information content 
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Making Sense of Tables: DAGOBAH

𝑃𝑆𝑐(𝑒𝑐, 𝑒𝑚) = 𝑆𝑐𝑐𝑜𝑛𝑡𝑒𝑥𝑡(𝒩𝑡𝑎𝑏𝑙𝑒(𝑒𝑚),𝒩𝑔𝑟𝑎𝑝ℎ(𝑒𝑐)) * 𝑆𝑐𝑠𝑖𝑚(𝑒𝑐, 𝑒𝑚)
𝑥

ℰ𝑐 set of candidates for cell 𝑒𝑚
➔ confidence score for each 𝑒𝑐ϵ ℰ𝑐: 

Candidate pre-scoring

Columns-Property Annotation

Column-Type Annotation

• The most frequently occuring property between best entities pre-scored in the two columns
• Supports multiple relation types, 

e.g. {s,p,o}, {s, p1, p2, o}, {s, p1, (-)p2, o}

• Majority voting based on pre-scored entities of the same column
• Type hierarchy considered with levels

City Region Population (2018)

Belfort
Bourgogne Franche

Comté
46954

Nice
Provence Alpes Cote 

d’Azur
341032

Rennes Bretagne 217728

Q171545 : (Belfort) city in France
Q4991979 : (Belfort) Neighborhood in Maastricht

𝑒𝑐ϵ ℰ𝑐 Context -𝒩𝑡𝑎𝑏𝑙𝑒(𝑒𝑚)

𝑒𝑚

Cell-Entity Annotation

• Pre-scoring = local information
• Final scoring = local information (pre-scoring) + 

global information (CTA and CPA) 𝛼 = CPA_coverage / 2
𝛽 = CTA_coverage / 2

𝑆𝑐(𝑒𝑐 , 𝑒𝑚) =
𝑃𝑆𝑐 𝑒𝑐, 𝑒𝑚 + 𝛼 × 𝑠𝑐𝑜𝑟𝑒𝐶𝑃𝐴 + 𝛽 × 𝑠𝑐𝑜𝑟𝑒𝐶𝑇𝐴

1 + 𝛼 + 𝛽
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Setting Entity’s KG context Scoring

1
2
3
4

1-hop predicate paths
2-hop predicate paths
2-hop predicate paths
2-hop, but using only uni-directional paths, 
i.e. sub 𝑝1 𝑝2 𝑜𝑏𝑗

Hard scoring
Hard scoring
Soft scoring
Soft scoring

Task Setting
CTA CEA CPA

F1 Precision F1 Precision F1 Precision

Round 1 – WD Table
2* 0.832 0.832 0.923 0.923 - -

Top 1 SemTab 2021 0.728 0.73 0.907 0.907 - -

Round 1 - DBPTable
2* 0.422 0.424 0.954 0.946 - -

Top 1 SemTab 2021 0.46 0.468 0.692 0.692 - -

Round 2 - BioTable
4* 0.916 0.916 0.970 0.970 0.899 0.899

Top 1 SemTab 2021 0.956 1 0.964 0.964 0.899 0.899

Round 2 - HardTable
3* 0.976 0.976 0.975 0.976 0.996 0.996

Top 1 SemTab 2021 0.977 0.977 0.985 0.985 0.997 0.998

Round 3 - BioDivTable
4* 0.381 0.382 0.496 0.497 - -

Top 1 SemTab 2021 0.593 0.595 0.602 0.611 0.947 1

Round 3 – HardTable
3* 0.99 0.99 0.974 0.974 0.991 0.995

Top 1 SemTab 2021 0.984 0.984 0.968 0.968 0.993 0.994

L
e
a
d

e
rB

o
a
rd

Settings

1st system in Accuracy
SemTab 2021

Performance: the SemTab 2021 challenge

100 candidates / cell: 49s / table
250 candidates / cell: 92s / table
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DAGOBAH API
For developers and data scientists

Research results transferred into usable APIs/UIs

DAGOBAH UI 
For all Orange collaborators

https://developer.orange.com/apis/table-
annotation/api-reference

Open for testing upon invitation Sarthou-Camy et al. DAGOBAH UI: A New Hope
For Semantic Table Interpretation. Posters & Demo. ESWC 2022

https://tinyurl.com/dagobah-ui-demo

https://developer.orange.com/apis/table-annotation/api-reference
https://tinyurl.com/dagobah-ui-demo
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health_drugs_class.csv

health_chemical_components.csv

DAGOBAH Science
Health Use Case

Context
A healthcare practitioner exploring two 
datasets containing information about 
drugs.
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health_drugs_class.csv

DAGOBAH Science
Health Use Case

Context
A healthcare practitioner exploring two 
datasets containing information about 
drugs.

DAGOBAH Goals
1. Clean datasets automatically (e.g. 

encoding issues, misalignement, etc.)
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health_drugs_class.csv

DAGOBAH Science
Health Use Case

Context
A healthcare practitioner exploring two 
datasets containing information about 
drugs.

DAGOBAH Goals
1. Clean datasets automatically (e.g. 

encoding issues, misalignement, etc.)
2. Make table semantics explicit and

align datasets

health_chemical_components.csv
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health_chemical_components.csvDAGOBAH Science
Health Use Case

Context
A healthcare practitioner exploring two 
datasets containing information about 
drugs.

DAGOBAH Goals
1. Clean datasets automatically (e.g. 

encoding issues, misalignement, etc.)
2. Make table semantics explicit and

align datasets
3. Enrich tables with new information 

from the Knowledge Graph (fill missing 
values, new columns)
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Future work

▪ Annotation enhancement

✓ Generate global tokens dictionaries (abbreviations, acronyms…) from web data

✓ Leverage embeddings-based approach (clustering, language models applied to table…)

New elements

▪ Data augmentation: from tables to KGs

✓ Enrich Knowledge graphs leveraging CTA 
and CPA to add new entities

▪ Towards corpora with new challenges

✓ SemTab 2021 challenging corpora
(new domains, new target KG)

✓ But scores still very high            call to arms to build hard corpora for the community

▪ Towards a KG targeting Orange business areas

✓ Current effort to build such a KG supported with DAGOBAH

✓ Challenges: heterogeneous domains and vocabularies



Orange restricted

DAGOBAH
DAGOBAH: Table and Graph Contexts For 
Efficient Semantic Annotation Of Tabular Data

Thanks!
Sarthou-Camy et al. (2022). DAGOBAH UI: A New Hope For Semantic Table Interpretation. In Demo Track ESWC2022.

Huynh et al. (2021). DAGOBAH: Table and Graph Contexts For Efficient Semantic Annotation Of Tabular Data. SemTab@ISWC (pp. 19-31)

Chabot et al. (2021). A Framework for Automatically Interpreting Tabular Data at Orange. In Industry Track ISWC2021.

Huynh et al. (2020). DAGOBAH: Enhanced Scoring Algorithms for Scalable Annotations of Tabular Data. In SemTab@ ISWC (pp. 27-39).

Chabot et al. (2019). DAGOBAH: An End-to-End Context-Free Tabular Data Semantic Annotation System. In SemTab@ ISWC (pp. 41-48).

DAGOBAH: Make Tabular Data Speak Great Again : https://hellofuture.orange.com/en/dagobah-make-tabular-data-speak-great-again/

https://hellofuture.orange.com/en/dagobah-make-tabular-data-speak-great-again/

