Federation engines do not scale
Hand-crafted query plan
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Knowledge Graphs

e Allow to answer
questions and provide
correct and complete

results

On DBPedia KG

> C O & htpsi//dbpedia.org/sparal

SPARQL Query Editor  About Tables ~

Default Data Set Name (Graph IRI)
http://dbpedia.org

Query Text

select 2actorName where {
2film rdfs:label “Red Notice (film)"@en ;

dbo:starring ?actor .

e Example:Give me the
cast members of the
film “Red Notice”

directed by “Rawson

?actor rdfs:label ?actorName .
filter(langMatches (lang(?actorName),"en"))
}

actorName
“Ritu Arya"@en

“Ryan Reynolds“@en

“Chris Diamantopoulos"@en

“Gal Gadot"@en

rshall Thurber’.

“Dwayne Johnson"@en

WanderLog Objective

e Define a sampling execution model
for SPARQL queries.

o Sampling is performed online by
random walks with a fixed budget,
guaranteeing users approximate
results in a bounded time.

20 200 ?localProductXYZ owl:sameAs bsbm:Product43923 .
. i ?localProductXYZ bsbm:productPropertyNumericl 7origPropertyl .
endpoints endpoints ?localProductXYZ bsbm:productPropertyNuneric2 7origProperty? .

SELECT DISTINCT ?product ?localProductLabel WHERE {
\ ?7localProductXYZ bsbm:productFeature ?localProdFeatureXYZ .

|4
RSA 50 ms

?localProdFeatureXYZ owl:sameAs ?prodFeature .
1 5 ?localProdFeature owl:sameAs ?prodFeature .
, 99|
?localProduct bsbm:productFeature ?localProdFeature .
?localProduct bsb:productPropertyNunericl ?sinPropertyl .

CostFed

7localProduct bsbm:productPropertyNumeric2 ?simProperty2 .

> 1 hour
(timeout)

?localProduct owl:sameAs ?product .
?localProduct rdfs:label ?localProductlabel .

~3s

FILTER(bsbm:Product43923 != ?product)

FedUP

FILTER(?sinPropertyl < (?origPropertyl + 20))
FILTER(?sinPropertyl > (7origPropertyl - 20))
FILTER(?sinProperty2 < (?origProperty2 + 70))
FILTER(?simProperty2 > (?origProperty2 - 70))

12,4s

244ms

“

Similar products in a federation of shops

u |pr| Aimonier-Davat, Hala Skaf-Molli, and Yotlan Le Cromfg@ggg: A benchmark for m
nal Semantic Web Conference, ISWC 2023.

Efficient federation engines requires
summaries to select relevant KGs
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Count-Distinct fails on public knowledge
graphs

How many women lead cities in Europe?

e Count-Distinct queries ||I“I|||| Wikidata Query Service & Examples @ Help
are interrupted by public 1 SELECT r) 45 7cd_nayor)
g 2 WHERE { 7CTTy WOTTPITTCOmTTY .
SPARQL en(.:lpc,lnt . RA 3 ?city wdt:P6 mayor .
because Fair use policy “ ¢ mayor wdt:P21 vd:06581072
e X. |5 ?country wdt:P30 wd:Q46 }
(605 for Wlkldata) java.util.concurfent
e Howto havea at java.util.TomcuTTeNt:FUtITeTask. get (FutureTask. java: 205)
responsive server o onbgte s o Sigasnt s T
e that efficiently handles

~__ Count-Distinct queries?
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Information is missing in
Public KGs but in the Web
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Me, My lectures, (not all)

B IMDb
hitps://www.imdb.com > title 3

Red Notice (2021)

Red Notice: Directed by Rawson Marshall Thurb:
Gal Gadot, Ritu Arya. An Interpol agent successfully

My Papers, are not in

Note : 6,3/10 - 300226 votes q

public Knowledge v
Gra phS Red Notice (2021) - Full Cast & Crev
Red Notice (2021) cast and crew credits, including
® Butthey are on the web, more.
potentially as Microdata, ; Aloche

llocine.fr » fichefiim_gen_

embedded in web pages.

Red Notice - film 2021

ohnson R al Gado
Note 4099 votes

Approximate query processing

Red Notice ; De Rawson Marshall Thurber ; Par F |

Jullen Aimonier-Davat, Minh-Hoang Dang,
Brice Nédelec, Hala Skaf-Molli and Pascal
Molli. RAW-JENA: Approximate Query
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for SPARQL Servers
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e After 35s RAW-JENA returns
o 1434 random results
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WanderLog: Exploring Large
Knowledge Graphs With Sampling
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Knowledge graphs on the
web-scale are huge and growing

e 86 billion facts collected from 33 million
web domains in October 2021 and only
17 billion in 2013.

e Simply counting how many nodes are in
the graph can take more than a few
hours.

o making interactive querying of the
graph impractical.
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based approximate query
oce: ing directly in Apache

ng of WDBench [10].

Joins- over—Unlons vs Unions-over-Joins

SELECT * WHERE {

?artist foaf:name ?name . #tp1@D1,D3

?artist foaf:based_near 7location . #tp2@eD1,D3|

?location geo:parentFeature ?germany . #tp3@D2,D4|

?germany geo:name "Federal...Germany" . } #tp4@D2,D4
nj mu
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Joins-over-Unions: 8 calls to
endpoints !

Unions-over-Joins: 4 calls to
endpoints !
However, not in the search

exustlng Federatio

and bulldmg summaries online fails as
summary query are too long to execute

Thi Hoang Thi Pham, Hala Skaf-Molli, Pascal Molli, Brice
Nédelec CRAWD: Sampling-Based Estimation of
Count-Distinct SPARQL Queries. International
Semantic Web Conference, ISWC 2024.

Sampling for
Count-distinct

e CRAWD is a new Unbiased Count-distinct estimator for SPARQL.

e Itdrastically improves sampling efficiency, even on BGP queries.

e |t makes Count-Distinct queries affordable in practice for online
public SPARQL endpoints.

SELECT (COUNT (DISTINCT ?s) AS ?cd_s)
o}

SELECT (COUNT (DISTINCT WHERE { 7s 7p 7
WHERE { 75 7p 70 }

p) AS 7cd_p)

SELECT (COUNT (DISTINCT 70) AS ?7cd_o)
ERE { 7s 7p 70 }

DBpedia-PREDICATE DBpedia-SUBJECT

O L o @
sample ratio

#distinct frequencies = 121

#distinct frequencies = 2141

#distinct frequencies = 739

Julien Aimonier-Davat, Brice
Nédelec, Minh-Hoang Dang, Pascal
Molli and Hala Skaf-Molli. FedUP:
Querying Large-Scale Federations
of SPARQL Endpoints. The ACM
WebConf, WWW 2024.

FedUP execution time for
FedShop queries
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e FedUP outperforms other engines from 1 to 3 orders of
magnitude
- For most queries, FedUP is closed to the handcrafted SP;

Thi Hoang Thi Pham, Hala Skaf.Molll,
Pascal Nolls, Brice Nédelec Online
Sampling of Sumwaries from Public

Sampling for building
summaries

snmpling foe summary an FedShopaos.

%) Online sarmplisg for semmary on L

Sample efficiency on sampling FedUP|[4] summaries with
RAW-JENA[1].

Next Steps

o Deploy wikidata with CRAWD and RAW-Jena

o Provide a responsive server that delivers
results for all queries.

m Create and maintain online summaries for
efficient federation engines.
m  Query optimization
m Source selection
e Time to integration sampling in SPARQL

o We are starting discussion with the World Wide
Web Consortium (W3C)
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