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What I've planned for today: “U
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= Part 1:

= Interlude

= Practical Tutorial on querying Open KGs with SPARQL

= Challenges/limitations of SPARQL over public endpoints
= Part 2:

= Serve and query KGs for local processing — HDT

= Addressing the SPARQL endpoint bottleneck — where are we?
= Linked Data Fragments
=  Smart-KG
= Wise-KG
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HDT - a Linked Data hacker toolkit

~QJ

« Highly compact serialization of RDF

« W3C member submission 2011: https://www.w3.0org/Submission/HDT/

« Allows fast RDF retrieval in compressed space (without prior decompression)

« Includes internal indexes to solve basic queries with small memory footprint.
- Very fast on basic queries (triple patterns), x 1.5 faster than Virtuoso, Jena, RDF3X.
Supports FULL SPARQL as the compressed backend store of Jena, with an efficiency on the

same scale as current more optimized solutions

O o

HDT
13 GB

] 837 M.triples NT + gzip
DBpedia Broyes 9.6 GB

« Challenges:

D>Slightly more but you can query!

« Publisher has to pay a bit of overhead to convert the RDF dataset to HDT (but

then it is ready to consume efficiently!)
+ Inefficient for live updates
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https://www.w3.org/Submission/HDT/

HDT (Header-Dictionary-Triples) Overview
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2\§ /T Ustructure of the data after the ID replacement
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HDT — Header information: amy

$ hdtInfo wikidata20210305.hdt

<file: latest-all. <http://www.w3.0rg/1999/02/22-rdf-syntax-ns#type> <http://purl.org/HDT/hdt#Dataset>
<file: latest-all. <http://www.w3.0rg/1999/02/22-rdf-syntax-ns#type> <http://rdfs.org/ns/void#Dataset>
<file: latest-all. <http://rdfs.org/ns/voidf#triples> "14578569927"

<file: latest-all. <http://rdfs.org/ns/void#properties> "38867" .

<file: latest-all. <http://rdfs.org/ns/void#distinctSubjects> "1625057179"

<file: latest-all. <http://rdfs.org/ns/void#fdistinctObjects> "2538585808"

<file: latest-all. <http://purl.org/HDT/hdt#formatInformation> " :format"

_:format <http://purl.org/HDT/hdt#dictionary> " :dictionary"

_:format <http://purl.org/HDT/hdt#triples> " :triples” .

<file://[latest-all.ttl.gz]> <http://purl.org/HDT/hdt#statisticalInformation> " :statistics"
<file://[latest-all.ttl.gz]> <http://purl.org/HDT/hdt#publicationInformation> " :publicationInformation"

:publicationInformation <http://purl.org/dc/terms/issued> "2021-04-24T12:422"
:dictionary <http://purl.org/dc/terms/format> <http://purl.org/HDT/hdt#dictionaryFour>
:dictionary <http://purl.org/HDT/hdt#dictionarynumSharedSubjectObject> "1451915667"
:triples <http://purl.org/dc/terms/format> <http://purl.org/HDT/hdt#triplesBitmap>
:triples <http://purl.org/HDT/hdt#triplesnumTriples> "14578569927"

:triples <http://purl.org/HDT/hdt#triplesOrder> "SPO"

:statistics <http://purl.org/HDT/hdt#hdtSize> "159085366343"
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Dictionary+Triples partition “U

AND BUSINESS

“Vienna” @en
<http://example.org/Researcher>

foaf:name

<http://example.org/Vienna>

excbirthPlace Hint: imagine HDT for now

<http://example.org/Paul>

<http://example.org/Javier>

foaf:mbox

I “ifergar@wu.ac.at” I

ex:birthPlace

<http://example.org/Stefan>

as "SPO-sorted Turtle"

I “iffergar@example.org” I

ex:Vienna foaf:name "Vienna'"@en.
ex:Javier ex:workPlace ex:Vienna;
foaf :mbox "jfergar@example.org",
"jfergar@wu.ac.at";
rdf:type ex:Researcher .
ex:Paul ex:birthplace ex:Vienna.

ex:Stefan ex:birthplace ex:Vienna.

AAAAAAAA



Dictionary+Triples partition
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ex:Vienna
ex:Javier>

ex:Paul>
ex:Researcher
ex:Stefan
ex:birthPlace
ex:workPlace
foaf:mbox
foaf:name

rdf:type
“ifergar@example.org”
“ifergar@wu.ac.at”
“Vienna” @en

e
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Dictionary (in practice) “U
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1 ex:Vienna D ictionary
. ID
X:Javier
2 ex:Javie 1 ﬁtp://example.org/Vienna>\
3 ex:Paul
. 2 | <http://example.org/Javier>
4 ex:Researcher 3 | <http://example.org/Paul>
5 ex:Stefan 4 | <http://example.org/Stefan>
6 ex:birthPlace 2 | <http://example.org/Researcher>
7 ex:workPlace — 3 | “jfergar@example.org”
8 foaf:mbox 4 jfergar@wu.ac.at”
. 5 “Vienna” @en
9 foaf:name 1 ex:birthPlace
10 rdf:type 2 | ex:workPlace
. 3 foaf:mbox
11 || “jfergar@example.org” 2 | foafname
12 || “jfergar@wu.ac.at” 5 @tvpe /
13 || “Vienna”@en

i.e.,dictionary is not
exactly "SPO-sorted"
but "SO-5-0O-P"-
* Prefix-Based compression for each role sorted
* Efficient ID+String operations

* Split by role

L ow .
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relies on sophisti
phisticated '
ot oph prefix-b
string is encoded with twis\?;jl compression
ues

* An integer
representi
. A ng the
sequence of characters re;rue?be'r of characters shared with
enting the suffix that is not sh thedprevious String
ared with the '
previous strin
g

A
An

Ant

Antivi - O

- (0,a) (1,n) (2,t) (3,ivirus) (9, Software) (0,B
,Best)
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Bitmap Triples Encoding
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ex:Vienna
ex:Javier

ex:Paul
ex:Stefan

Dictionary

* Bitmap Triples, idea a bit similar to "sorted Turtle Y o
foaf:name "Vienna"@en. 145 B e Tl D
ex:workPlace ex:Vienna; 22 1; B I
foaf :mbox "jfergar@example.org", 3 3, % %%%%ﬁ;gmmwo

"jfergar@wu.ac.at"; 4; : [Femre
rdf:type ex:Researcher . 5 2. g ;?%ﬁ
ex:birthplace ex:Vienna. 3 11. s roatmame ’
ex:birthplace ex:Vienna. 4 11.

subjects @ @ @@
4 (B,| 100 111 )
Predicates: -
S Lol S 42 3 °11
P o s s
B.1 1101111
1 1 ]1 Objects:
0 w[134211] )

.

We index the bitsequences to provide a SPO index

[ e )
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Bitmap Triples Encoding “U

* Bitmap Triples: subjects @ @ 8@
4 5 [1Poaii]) [sPo
Predicates: - sp?
1 1 1 so[ 4R 3 511 '
i 5 T p—_—— S?0
B. | 1101111 1
0 o S Objects: 5?7

Se | 5 134f2]1 1
- - — / ???

E.g. retrieve (2,5,?)
Find the position of the first and second ‘1’-bits in B, (select)
Binary search on the list of predicates S, in this range, looking for 5
Note that such predicate 5 is in position 4 of S
Find the position of the fourth ‘1’-bit in B, (select) =2 5
i.e. retrieve 5" value of S, = 2

L MO .
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On-the-fly indexes:
HDT-FoQ (Focus-on-Querying indexes)
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* From the exchanged HDT to the functional HDT-FoQ:
* Publish and Exchange HDT (i.e., Bp,Sp,Bo,S, from last slide) and
* At the consumer:

2
3

320
i t»O S |, .
B og o Rt | g e o
\/ < b R 2 PARQL
Publisher E::,Ee Publi Exchang Consumer HDT-FoQ Load Consume
Process Type of Index | Patterns
: : Subject SPO, SP?,
index the bitsequences SPO S?27 S20. 222
2?2, 5?0, ?7%
ir)dex the po.sitio.n of each predicate Predicate 2p?. 2P0
(just a position list) PSO !
index the position of each object SEJSeCt 2?0

separate index
file , created by
consumer client
(or published as
as well)

Martinez-Prieto, M., M. Arias, and J. Fernandez (2012). Exchange and Consumption of Huge RDF Data. In
Proc. of the 9th Extended Semantic Web Conference (ESWC), pp. 437-452.



rdfhdt.org community
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HDT - Your binary format for RDF

hOO
o) T8 _enoer simison

HOME WHAT IS HDT DOWNLOADS DEVELOPMENT HDT TECH DOC ~ HDT-MAPREDUCE PUBLICATIONS ~ TEAM

"HDT compresses big RDF datasets while maintaining search and browse operations" (Readmore)
DEVELOPERS:
. Datasets
DatalfebResearch
nm We provide some of the most useful/popular datasets from the LOD cloud in HDT for you to use them easily. If the dataset you need is not available here, you
can create your own or kindly ask the data provider to publish their datasets in HDT format for all the community to enjoy.
-

We are serving here more than 15 Billion triples in HDT files. You can find more than 38 Billion triples in LOD-a-lot, the HDT dataset that collects all triples from
LOD Laundromat, a project serving a crawl of a very big subset of the Linked Open Data Cloud.

Discover HDT (Header, Dictionary, Triples), a compact data striicture and binary serialization format for RDF

Dataset Size Triples Details Provenance
[ ]

Latest Wikidata 53GB (149GB 14.6B | The additional “.index” HDT file (required to speed up all queries) | Wikidata dumps.

GUI tool Development and Integration Research (3rd march 2021) uncompressed) | Triples | is also available for download (64GB compressed, 97GB
(Special thanks to Axel Polleres and

[new] uncompressed). This dataset corresponds to the 3rd march
Get the HDT-it GUI tool for Windows, Mac E] Keep your application data in HDT. Use Interested in the details? Review research 2021 wikidata dump. You should fiirst unzip the HDT dataset the Institute for Data, Process and
and Linux. Enjoy downloading some datasets in our C++/Java libraries to get advantage of publications about RDF/HDT in and the additional index to miake iss of them: Knowledge Management at WU
HDT and browse them within seconds! HDT's search performance. international venues. Vienna for their infrastructure)

Download

- m m Latest Wikidata 50GB (119GB 12B | The additional “.index” HDT file (required to speed up all queries) | Wikidata dumps.

(9th march 2020) uncompressed) | Triples | is also available for download (S5GB compressed, 77GB

uncompressed). This dataset corresponds to the 2020-03-09
wikidata dump. You should first unzip the HDT dataset and
the additional index to make use of them.

DBPedia 2016-10 34GB 1.8B | The additional “.index” HDT file (required to speed up all queries) | Official DBpedia 2016-10 release
English Triples | is also available for download (19GB). This dataset corresponds
to the DBpedia 2016-10 release, disregarding NIF data.

~ Equis ¥ ancss <" AMBA
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https://github.com/rdfhdt

C++ and Java tools
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D 586 commits ¥ 11 branches © 2 releases 42 15 contributors
Branch: master v New pull request Create new file ~ Upload files = Find file Clone or download ¥

Q Jjoernhees updated docker support & inlined

i hdt-it Reduce string copying overhead

i hdt-lib Update README

i libcds-v1.0.12 Compile on Windows 10 / VS2015. Have to install Windows 10 SDK and i...

B .gitignore Compile on Windows 10 / VS2015. Have to install Windows 10 SDK and i...
B -travisyml Fix Travis build

B Dockerfile updated docker support & inlined

[E README.md add gitter chat

B maccompile.sh Make sure it compiles in Mac.

D 369 commits ¥ 6 branches © 3 releases

Latest commit 9cg8e7af 12 hours ago

3 months ago

8 days ago
7 months ago
7 months ago
3 months ago
12 hours ago
a month ago

7 months ago

42 13 contributors

Branch: master v | New pull request Create new file

t joernhees dockerize java cli tools

i settings Added eclipse files to parent pom to run Maven targets directly
i hdt-api Merge pull request #28 from shawnsmith/parent-pom

i hdt-fuseki Jena 3.x code requires Java 8

i hdt-java-cli Merge pull request #28 from shawnsmith/parent-pom

i hdt-java-core fix issue with HDT files remaining open in the system after calling c...

(+python!) https://github.com/Callidon/pyHDT/

Upload files ~ Find file Clone or download

Latest commit 7e8f96b 7 hours ago
4 years ago

7 months ago

a year ago

7 months ago

8 days ago

Git clones

o :

0412 0412 0414 D415 D418 0417 0413 04119 0420 0421 D422 0422 0424 04125

194 27

Clones Unique cloners

Visitors

200

N> L

12 0412 D44 0415 0416 0417 0413 D419 0420 0421 0422 0422 0424 0425

—

! /.\:Q_?:

582 110

Views Unique visitors

[z
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https://github.com/rdfhdt
https://github.com/Callidon/pyHDT/

Results “U:.::ﬁ:f.‘;f
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* Data is ready to be consumed 10-15x faster than loading in an RDF triple store
* HDT << any other RDF format || RDF engine

* Competitive query performance.
* Very fast on triple patterns, x 1.5 faster (Virtuoso, RDF3x).

* Integration with Jena
* Joins on the same scale of existing solutions (Virtuoso, RDF3Xx).

Lo
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Hands-on example: trying out the query that

timed out on https://w.wiki/4mTj L

$ls
wikidata20210305.hdt

wikidata20210305.hdt.index.v1-1
$ time hdtspargl.sh wikidata20210305.hdt "$(<large_classes.rq)"

C

http://www.wikidata.org/entity/Q846110
http://www.wikidata.org/entity/Q69529214
http://www.wikidata.org/entity/Q1195942

http://www.wikidata.org/entity/Q55488 Took some N10m|n on my
http://www.wikidata.org/entity/Q18691601 VM (92GB RAM)

http://www.wikidata.org/entity/Q372363

http://www.wikidata.org/entity/Q174782
http://www.wikidata.org/entity/Q513550
http://www.wikidata.org/entity/Q88865432
http://www.wikidata.org/entity/Q22652

~Fauis ¥ ancss <" AMBA
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https://w.wiki/4mTj
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Challenge 3: Scalability of SPARQL endpoints?“U

WIEN VIENNA

- It's often too expensive to host Open KGs e

|II||I|I|| Wikidata Query Service = Examples Query Builder @Help -~ ¥ More tools  ~
%B 1 # Give me 10 classes that have more than 1000 instances:

2 SELECT ?C WHERE {
ot 3 7S wdt:P31 ?C
N 4 } GROUP BY ?C

IL. 5 HAVING (COUNT(?S) > 1000)
6 LIMIT 10
v |7

Challenge 3.1: serve Challenge 3.2: serve

complex/long running many queries to many
queries to single users users concurrently

Lo . «
“Equis pdaacse <G AMBA
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Querying KGs with SPARQL "abstractly": W -
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What happens if you have many clients? e

KG = RDF Graph
o A set of RDF triples (<Subject, Predicate, Object>)
o can be interpreted as edge-labeled directed graph.

ﬂ SPARQL
o Standard query language for RDF (W3C recommendation).
o Subgraph pattern matching

— returns variable bindings (table)
vi v2 va

v3 v2 v5
v3 v2 v4
v3 v2 v5
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Server Solution: SPARQL Endpoint

Client: Network: Server:
| 1 | (]
SELECT ?v1 ?v2 ?v3 SPARQL
WHERE { ?vl1 owl:starring "Brad Pitt" . .
vl  rdfs:label ?v2; Endpoint

?vl dbo:director ?v3. }

(=

2 4
v3 v2 v5
v3 v2 va
v3 v2 v5

"Query Shipping”
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Server Solution: SPARQL Endpoint

Client: iNetwork: | Server:
|

SPARQL
Endpoint

@ C2 ﬁ
@ 4

@@

"Query Shipping”

fails under concurrency
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Alternative Client Solution: Data Dump

Client: Network: IServer:
]

Endpoint
G
c2 3

Data Shipping

might add prohibitive load on the network
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Alternative Client Solution: Data Dump

Client: Network: IServer:

Endpoint
D
c2 3
(e X 2 2

Data Shipping — using HDT

might add prohibitive load on the network




Variants in between:

What are the current mitigations to the availability

problem of the open RDF KGs?

wwwwwww
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Linked Data Fragment Framework(LDF)

Proposed to design new mixes of trade-offs.

High Availability
High Client cost
Low Server Cost

A

High Availability
Low Client Cost
High Server Cost

Low Availability
Low Client Cost
High Server Cost

Data
Dump

Triple Pattern Fragment
(TPF)
ISWC 2014

Hybrid Shipping

o
>

SPARQL
Endpoint




Triple Pattern Fragments :

Idea:

- Execute triple patterns on the server

- Let the clients do JOINs etc. by themselves.

- less footprint on the server, only triple patterns and intermediate results
communicated.

- can still have significant overhead by large intermediate results

SELECT « WHERE {
?film dbo: starring ?actress . # tpl
?film foaf :name ?filmName . # tp2
?actress dbo:wikiPageExternalLink ?link . # tp3
?actress dbo: birthPlace ?city . # tpa
?actress foaf:gender "female"@en . # tp5
?city dbo:country ?country . } # tp6

ﬂ tp;

C1
tps
e ® ™ R Verborgh, M. V. Sande, O. Hartig, J. Van H. L. De Vocht, B. De M
e # 4 % . Verborgh, M. V. Sande, O. Hartig, J. Van Herwegen, L. De Vocht, B. De Meester,

---------- G. Haesendonck, and P. Colpaert. 2016. Triple Pattern Fragments: A low-cost
knowledage agraph interface for the Web. J. Web Semant. 37-38 (2016), 184-206.



Binding-restricted
Triple Pattern Fragments :

Idea:

« ship intermediate bindings with TP and let server only return results matching
results

- > smaller intermediate results, "join work" distributed between client and
server

SELECT « WHERE {

?film dbo: starring ?actress . # tpl
?film foaf :name ?filmName . # tp2
?actress dbo:wikiPageExternalLink ?link . # tp3
?actress dbo: birthPlace ?city . # tpa
?actress foaf:gender "female"@en . # tp5
?city dbo:country ?country . } # tp6

¢y 40

- - O. Hartig and C. B. Aranda. 2016. Bindings-Restricted Triple Pattern Fragments.
---------- In ODBASE 2016. 762-779



Variants in between:

What are the current mitigations to the availability
problem of the open RDF KGs?

wwwwwww
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Linked Data Fragment Framework(LDF)
Proposed to design new mixes of trade-offs.

High Availability
High Client cost
Low Server Cost

A

High Availability
Low Client Cost
High Server Cost

Mod. Availability
Low Client Cost
High Server Cost

Low Availability
Low Client Cost
High Server Cost

Data
Dump

Triple Pattern Fragment
(TPF)
ISWC 2014

SaGe
WebConf 2019

Hybrid Shipping

o
>

SPARQL
Endpoint
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Slightly different approach: SaGe

Idea: keep working on the server, but improve fair allocation of resources,
i.e. interrupt resource-intensive queries ...

BGP, UNION, FILTER are executed fully at the server as "interuptable iterators"
° ... can be stopped and sent back to clients with results "so far"
* ... while giving clients the possibility to resume them later on

* server suspends running query after a fixed quantum of time and resume the
next waiting query

*  more complex operations are done on the client (e.g. OPTIONAL, SERVICE, ORDER
BY, GROUP BY, DISTINCT, MINUS, FILTER EXIST and aggregations)

SAGE: Web Preemption for Public SPARQL Query Services

Thomas Minier
LS2N, University of Nantes
Nantes, France
thomas.minier@univ-nantes.fr

Hala Skaf-Molli
LS2N, University of Nantes
Nantes, France
hala.skaf@univ-nantes.fr

Pascal Molli
LS2N, University of Nantes
Nantes, France
pascal. molli@univ-nantes.fr

ABSTRACT

ceed these quotas are interrupted and deliver partial results. Such
cution afterward. Unfortunately, there is no preemption model for

In this paper, we propose SAGE: a SPARQL query engine based on
Web preemption. SAGE allows SPARQL queries to be suspended
by the Web server after a fixed time quantum and resumed upon
client request. Web preemption is tractable only if its cost in time

igible compared to the time quantum. The c
B R e PR s oty

To provide stable and responsive public SPARQL query services,
data providers enforce quotas on server usage. Queries which ex-

interruption is not an issue if it is possible to resume queries exe-

the Web that allows for suspending and resuming SPARQL queries.

per second per IP address. Quotas aim to share fairly server re-
sources among Web clients. Quotas on communications limit the
arrival rate of queries per IP. Quotas on space prevent one query to
consume all the memory of the server. Quotas on time aim to avoid
the convoy phenomenon [6], i.e., a long-running query will slow
down a short-running one, in analogy with a truck on a single-lane
road that creates a convoy of cars. The main drawback of quotas is
that interrupted queries can only deliver partial results, as they cannot
be resumed. This is a serious limitation for Linked Data consumers,
that want to execute long-running queries [22].

Related works: Existing approaches address this issue by de-
composing SPARQL queries into subqueries that can be executed
under the auotas and nproduce complete results [41 Findine such




Variants in between:

What are the current mitigations to the availability
problem of the open RDF KGs?
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Linked Data Fragment Framework(LDF)
Proposed to design new mixes of trade-offs.

High Availability
High Client cost
Low Server Cost

High Availability
Low Client Cost
High Server Cost

Mod. Availability
Low Client Cost
High Server Cost

Low Availability
Low Client Cost
High Server Cost

I smart-KG I
) I WebConf 2020 |
Data Triple Pat(t_tra;r:: )Fragment
Dump ISWC 2014

"Partition” Shipping

SaGe
WebConf 2019

o
>

SPARQL
Endpoint
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Smart-kG =

Idea:

* Partition graph by "predicate families", i.e. characteristic sets,
* create 1 HDT per family

*  Combine TPF with partition shipping

Client: | Nt?iIWOI‘k-'| Server:

RDF Graph G

KG Partitions (separate HDTSs)

Smart-KG Server
(TPF + Partitions Server)
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smart-KG server: Family Generator

Partition Generator (PG): Upon loading a graph G, decompose it into
partitions G1,...,Gm, one per "predicate family".

“Angelina Jolie

“Emma Watson”
'BradPlt
NS
/ “Los Angeles s

worksln workslIn birthPlace
%,@r Angelina

name

“Brad Pitt”

“Oxford University”
“University of Missouri”

F1: {name, birthPlace, almaMater, spouse}

F2: {name, spouse,worksIn}

F3: {name, birthPlace,almaMater, worksIn}



smart-KG server: Family Generator
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Partition Generator (PG): Upon loading a graph G, decompose it into

partitions G1,...,Gm, one per "predicate family"... and convert these to HDTs.

Familyl.hdt

"Brad Pitt"

University
of Missouri

Family2.hdt

"Angelina Jolie"
()

S
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Brad

Angelina

Family3.hdt

"Emma Watson”

e
97@/ Paris
Emma girthPIace ( >
7/,
X »
c, e
%
5
Los .Oxfo_
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Smart-KG:

Simplified client Query processing:
1. Client decomposes BGPs into "stars"
2. retrieves relevant information from server to make a query plan
3. retrieves and joins matching partitions one by one
(use TPF for 1-triple patterns)

SELECT « WHERE {
?film dbo: starring ?actress . # tp1 Fo: t .
?film foaf :name ?filmName . # tp2 ! -{s arring, name}

?actress dbo:wikiPageExternalLink ?link . # tp3 o . .
?actress dbo: birthPlace ?city . # tpa F?:{WlklpageEXtLlnk, blrthPIace, gender}

? actress foaf:gender "female"@en . # tp5

?city dbo:country ?country . } # tp6

KG Partitions (separate HDTs)

tps TPF - 4
G G: . G}
tps tp, tp,



Smart-KG: WV---
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Further details, cf. our paper:
° predicate-restricted families, i.e. pruning
¢ too rare or

too common

predicates for partitioning.

Example: for DBpedia, a naive partitioning would create +600k partially very large families, which are
unfeasible to serve.
° partition caching

i n the Web
T-KG: Hybrid Shipping for SPARQL Querying ©
SMART-KG:
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server, 384 GB RAM

up to 80 clients, 32 RAM

1 GBit/s network (limited to 20Mbit/s per client
- WatDiv up to 1B triples, up to 10joins

- DBpedia, 12 random BPGs from LSQ



Overall Query Performance
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Overall Query Performance
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°* execute star-patterns directly on the server (resources
allowed)

NeXt Step/EXtenSiOIl: ® ... using an extension of TPF called SPF...

or on the client using SmartKaG...

WiseKG (WebConf 2021 ®* ... based on comparing COST models for client and
ISE (WebCon ) server execution, taking into account current server
load:
WiseKG: Balanced Access to Web Knowledge Graphs
T v b vy cost(sp) = Wepy X (#CPU) +Wiysg X (#M)
Economics & Business caebel@cs.aau.dk gmontoya@cs.aau.dk
amr.azzam@wu.ac.at
Ilkcan Keles Axel Polleres Katja Hose Pr oceSSing Messaging
Aalborg University Vienpa Univ. (?f Aalborg University
ilkcan.kele-l;g]t(lcne'll(lcell.com.tr Comlfice?(?t(;n;cciserig‘:ie\s/sienna g + WBYT X (#BYT) + M/IO X (#IO)
axel.polleres@wu.ac.at
Data transfer I/O0
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Figure 3: Execution time (in seconds) for 28 diverse queries over the dbpedia dataset.
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Challenge 3: Scalability of SPARQL endpoints?\\f /..

WIEN VIENNA

- It's often too expensive to host Open KGs e

|II||I|I|| Wikidata Query Service = Examples Query Builder @Help -~ ¥ More tools  ~

1 # Give me 10 classes that have more than 1000 instances:
2 SELECT ?C WHERE {
3 7S wdt:P31 7C
4 } GROUP BY 2C
Il 5 HAVING (COUNT(?S) > 1000)
6 LIMIT 10

Challenge 3.1: serve Challenge 3.2: serve

complex/long running many queries to many
queries to single users users concurrently

Summary: HDT helps ©

more ideas for improvements, e.qg.:
- peer-to-peer?

- optimize partitioning (based onquery logs?)

/.""\f p .
- aacse S AMBA
AGE 30 fquis BN aacss <G AMBA



TODO:

I owe you a full list of references, will be added shortly! ©



