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Data Discovery in Data Spaces/Platforms

Data discovery is the ultimate goal of data platforms

« Search queries can be ambiguous in nature

« Search queries are performed on data object metadata
* Is conventional keyword-based search good enough?

* Ontology-based search might bring much overhead to
the data publisher

« NLP-based search is a valuable alternative
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GEQOSS Platform data discovery experience

Agricultural pollution to rivers pollution to rivers due to agriculture
Diffuse agricultural pollution to . i\ NO RESOURCES FOUND
rivers in Scotland f We were unable to find any resources.

[Organisation: UK Data.Gov] b

Modelled predictions of annual pollutant loads -
in rivers from agricultural source areas for...

Sources: GEDSS (1) =

> The search engrine need’s to be resilient to
rephrased queries
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GEQOSS Platform data discovery experience

Pollution AND rivers AND agriculture Pollution AND inland waters AND agriculture
Diffuse agricultural pollution to . i\ NO RESOURCES FOUND
rivers i" Sl:utland f We were unable to find any resources.

[Organisation: UK Data.Gov] b

Modelled predictions of annual pollutant loads -
in rivers from agricultural source areas for...

—e— -

Sources: GEDSS (1) =

> The search engrine needls to tackle Semantically
similar wordls and concepts consistently
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The Cognitive search data discovery experience
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Discharges to rivers from
. . . Diffuse agncdtual pollution to - |
Agricultural pollution to rivers ¥ fiversin Cotland . abandoned metal nines 4

Information about average flows and water ;

Or m;e,sd fp?me:ac;,lﬁﬁa?ml pd;g fl;ads _quality for known mine water dischargesfrom
B Rk abandoned matal mnesin E1gland.
pollution to rivers adue to agriculture " Water footprirt of irigated Baceflow stry ra—
= agriculture in Segurariver basin.. | draining rural and agricultural...
Or
Imigated agricultureisa keyactivityin water Data froma weter quality survey of streams
. X . resarcesrranagemam at the river basin level draining rural and agricultural landtothe
Pollution, rivers, agriculture in aridand seri-arid arees, sincethissectar.. | Nth Sea fromthe Wlds region of the Vet
Angling in the rural environment -
Or Environmental Pollution Incidents ecology and hology data..
. . ] Environmental Pollution Incident data filtered : :
Pollution, inland waters, agriculture for Categories ] and 2 Detailsof all pollution | 111> dataset consists of an ecology-focused
egori pol
incidents reported tothe Environment Agency. survey of gtillwaters along the rivers Yure and
Swale and sediment flux measurements...
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GEQOSS Platform data discovery experience

greenhouse gases e/missions greenhouse gasses emissions

Table 1. pH, Temperature,

EU"detW“-’Y BI'II:I h?dm[hemlﬂw We were unable to find any resources.
[Organisation; PANGAEA]

& NO RESOURCES FOUND

[Lo g

Carbon dioxide deep geological storage,
especially in deep saline aguifers, i1s one of...

Sources: GEDSS (1) =

> The search engine needls to be resilient to
misspelling
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The Cognitive search data discovery experience
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Annual (I)Z emssonsfrom Green house gas and metearology
. regulated installations _ data obtained during pandemic... 4
| Annual emissions of carbon dioxide equivalent I this study a greenhouse gas and meteorology 1
.. frominstallationsin England holding a _ measurement stationis developedtomonitor
g/’eenbou.s‘e gases erm/ss/ons " Greenhouse Gas Brissions Permit mderthe , 0zone, nethane, armma, nltrogen doxlde
O Aonual 002 erissions fromaircraft OopernlcusAtn'ogjhere Service
4  gperators near real-time biomass bumning...
aircraft operators regulated under BJEmissions = analyses of biomass buming emissions based
Trading Scheme and assg1edtotl‘e U( . onfire radiative power satellite...
Methane, llqud petroleungas, Denitrification and greenhase gas
snoke, carbon nonoxide and.. emissions in natural and sem..
Methane, liquid petroleumgas, smoke, carbon Data conprise monthly field measurements of
nonaxide and propan obtained during the in-situ denitrification rates in different land use
panderric period in Ankara, Turkey types of the Ribble Wyre catchment...
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Cognitive search engine facts

+ @ : CO2 emissions @® : Temperature at rivers
T t t lak :Q beddi

* Uses an ML-powered language model that performs @ - lemperatire atiakes g ey smbedding

NLP in unstructured text

® o

« The language model inherently performs semantic ° ® .x

analysis . ® ° o ©
» The language model converts text into mathematical ° © o

vectors ®

@

* It can be domain-aware: In Eiffel we aim for CC ”

domain specificity
Text embedding encodes words and

« Semantic search adds language understanding to sentences as numeric vectors

search results, promoting the most semantically
relevant results to the top
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Cognitive search engine facts

+ @ : CO2 emissions @® : Temperature at rivers
: Temperature at lakes : Query embeddin

* Uses an ML-powered language model that performs ¢ perat < J

NLP in unstructured text

@

* The language model inherently performs semantic ° ®

analysis ®

o

» The language model converts text into mathematical °

vectors ®

@

e |t can be domain-aware: In Eiffel we aim for CC g

domain specificity
Text embedding encodes words and

« Semantic search adds language understanding to sentences as numeric vectors

search results, promoting the most semantically
relevant results to the top
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Cognitive search engine facts

* Uses an ML-powered language model that performs
NLP in unstructured text

* The language model inherently performs semantic
analysis

» The language model converts text into mathematical
vectors

e |t can be domain-aware: In Eiffel we aim for CC
domain specificity

Text embedding encodes words and

* Semantic search adds language understanding to sentences as numeric vectors
search results, promoting the most semantically
relevant results to the top
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Cognitive search pipeline

Elastic Search Cluster

: . GEOSS
[ ]
The metadata (e.g., titles, descriptions, GEOSS = Motadara
keywords) pass through the language model to EELEE Viatchine Embeddings
produce metadata embeddings (offline process) 3
€ &
0 c o £
c v O © c &
* The user query passes through the language ] R 3 g2
. . OJ R o
model to produce the query embedding (online Slee 5 5 £ = %
proceSS) 8 Text to embedding Transformer % 8 E
'—
> Language
* The semantically similar data objects are Model
returned in ranked order User Query  Visualisation
(online process) Engine Q
» Elasticsearch stores embeddings and calculates . AN
. I . _I_- Responss
vector similarity tast (online process)
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Domain-specific language model training

Original . N
RoBERTa CC-aware RoBERTa Fine tuningin Q/A

Books S1===1 Question
Wikipedia e Answer
News feeds '
Whole Web

Collection

« Chose a baseline language model (Distilled RoBERTa)
« Collect extensive domain-relevant text
* Further train the language model with the domain-relevant text

« Fine tune in Q/A task (optional)
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Domain-specific corpus collection (13M sentences)

INPUT
Partners / questionnaires

Newly included terms in the /language
mode/
"basin”, “distribution”, “parameters”,

" n " i

“factors”, “regions”, “environmental”,
varlables" “emissions” “simulation”
“atmospheric”, “correlation”, “modelling,
“measurement”, “estimation”, “greenhouse”,
“radiation”, “percentage”, “climatic”,
“cooling”, "rainfall”, “regression”, “gases”,
“pollution”, “meteorological”, “dioxide”,
“flux”, "anthropogenic”, “indicator”,
"humidity”, “ocean”, “baseline”,
“ecosystems”, “renewable”, “"hydrological”,

“sustainable” “socioeconomic”, “CQO2"

15K

mon WebPages

COLLECTION

PDF retrieval
up to depth 2
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Further advance Al-enabled Cognitive Search

» Metadata curation and augmentation
» Fuse with filtering (e.g., geospatial)
» Perform advanced reranking

» Exploit domain-specific ontologies (Eiffel ontology)
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The EIFFEL Consortium
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Dimitris Bliziotis, dimitris.bliziotis@iccs.gr, ICCS

Yannis Kopsinis, yannis.kopsinis@libramli.ai, LIBRA
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