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Motivation Problems with Current Approaches
RDF is ubiquitous... Problem 1: Synchronous processing of joins
* Many organizations now support and publish RDF data Hadoop-based systems process joins using
Eg. DBpedia (400M), YAGO2 (130M), Freebase,... iterative & synchronous MapReduce jobs

Problem 2: Pruning dangling triples
 Dangling triples are the triples that appear in intermediate
relations but not part of final joins

How to scale and yet be efficient..?
. in managing and querying RDF data

Our Approach: TriAD RDF store * Approaches: Graph exploration, Sideways Information
* Scalability — main-memory backed distributed setting Passing (SIP)
* Efficiency — 1. Asynchronous query processing * Graph exploration — works well for selective queries
2. Join-ahead pruning SIP — needs synchronization among join operators
Our Approach (in a nut shell) TriAD Architecture
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Graph Summarization & Query Processing Workflow

Graph summarization Stage 1: Join-ahead pruning (of dangling triples)
SPARQL Query
) RDF Graph _____ Cost function for S Graoh SELECT » voity ?prize WHERE(
_ - - = s /// . o . . . ummary rap rperson -‘Cl y ‘prize
. Barack Obama ISA ;/Singer< ISA Lady Gaga\\ Optl_ma| partltlons _ ?P?rson <bornIn> ?01ty .
// - memC\\ \n / W \\ CQ,?’L . — CS ‘|_ Cpn locIn, bornin oo isA,won, bornin ?01ty <locatedIn>_USA . :.1
. [Honolulu]  [Democratis Party | 1+ TGrammy Award pornin ,' ‘VS‘ \ cp ?person <won> ?prize.
/o _ memOf P : 5 P, ) . ) SPARQL
\ \QC'” \\mﬁ\\ \ / p -+ : SAwon  \L ?>prize <hasName> ?name
\\ o~ _ New York] +~ ‘ED‘ ‘VS‘ n /

USA e

Ibcm/]__\cln -
cln

won g

v
- >
—
= < locin

“Texas New Haven) ’ T H : .
sy \/ ™ Optimal summary size oo Graph Exploration
/ /| Plains \Nobe\Peace prize| \ A|E | governor - mem
| George W Bush I | DO%\QA } ‘ VS ‘ = AZD] ‘
\\ memOf /I \\ . / dn 5 :
\ / \ Jimmy Carter| ~/ memOf,bornin won,bornin rperson: Pl ’ P2 , P4
N Repubhcan Party / N 7 . . .
N SO So _- A - tuning parameter - Pcity: P1, P2, P4
- - = — Bindings ?prize: P2, P4
Stage 2: Distributed & asynchronous query execution
G | b | Pl Slave 1 Slave 2
B | N d | N g S OoDa an > Partial Results Partial Results
DHIR,.,»0 | DHIR..) . “~_ __DHIR,,,
?person > cost: 1;1261.36?)]05 215)+130 7 MDHJ(RI’M """""" RipRsy 77T - = P< 224

. 0
/,///\ __________________ /\
> R, - -

y NDMJCR T g RMIR, ) T~ ADMIR, ) ><PMIR; )

/ \Shanimg R, R;5,
DMI(R,,) S DMIR,)

Cost:max(100,10)+5

1 > Sharding: R, NRY " aprize J Gostmas(200.150) EP}” yANS EP%/\ £ PN
SPARQL /\ ])IS(R]) DIS(R)) DIS(R,) DIS(R4) DIS(R))  DIS(R, DIS(Ry DIS(R,)
DIS(Rl) DIS(RQ) DIS(R3) DIS(R4) (bornln,?0,?s)  (locIn,USA,?s)  (won,?0,?s) (hasName,?s,?0) (bornln,?0,?s)  (locIn,USA,?s)  (won,?0,?s) (hasName,?s,?0)
Order: POS POS POS PSO L | ,> I L |9 I—
Cost: 100 10 200 150 ®
Slaves: [1,2] 1] [1,2] [1,2]
Supernodes: [1,2,4] [1] [1,2.4] [1,2.4] POS POS POS PSO POS POS PSO
Query Performance Scalability Summary sizes
_ \ \ | -
[ - % 0 0 WarmMain-memory [ O Cold - : 300 | | | | | 300 | | 300 | | |
O gmf_ 1300 f oo o 9
o) = i ] - -
= Cwl 200 200 1 200f
> o 1250 -
= 39 : 100} L
o & 14 200 100 - 1 1001 -
E= © | | | | I S N | | | | |
Te0—— N ] | 4 6 8 10 2 4 6 8§ 10 1 2 4 8 100 200 300 400 500
THAD THAD-SG TrinitvRDF H-ADF-3X RDF3X = Slaves "' Data size (x175M) " Weak scalability " Summary size (x1000)

Antwerpen

l ' I p I I Contact: gurajada@mpi-inf.mpg.de Universiteit



