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Perfect Benchmark
for Semantic Flow
Processing Systems?
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The nature of flows requires
a paradigmatic change

Persistent data Transient data

— to be consumed on the
fly by continuous queries

— to be stored and
queried on demand

— a.k.a. one time — a.k.a. continuous

semantics semantics
“This paradigmatic change first arose in DB
community
BeRSys 2013 - Emanuele Della Valle - http://streamreasoning.org 3
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Transient Data - Flow Processing Systems

What are data flows?

Formally:
— Data flows are unbounded sequences of time-varying data
elements
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Less formally:
— an (almost) “continuous” flow of information

— with the recent information being more relevant as it describes
the current state of a dynamic system

BeRSys 2013 - Emanuele Della Valle - http://streamreasoning.org
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Flow Processing Systems

Continuous queries registered over streams that, in most of the
cases, are observed trough windows

Window:

| tfl flow to relation
A operators
(aka streams) P
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Streams of answer produced by
the relation to flow operators

Express using
relation to relation
operators

Registered
Continuous
Query
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Great, but what about
semantics”?

DP9
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Semantics — the missing bit for Information Flow

Processing
Information Flow Semantic Web
Processing
< Continuous semantics X
Vs Scalable processing <
< Real-time systems X
X Powerful query <
languages
X Rich ontology Vs
languages
Semantic Days 2012 - Emanuele Della Valle - http://streamreasoning.org
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Semantics — the missing bit for Information Flow
Processing

Semantic Flow Processing

Continuous semantics

Scalable processing
Real-time systems

Powerful query
languages

Rich ontology
languages

N NN

Semantic Days 2012 - Emanuele Della Valle - http://streamreasoning.org
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From Triples Stores to Flows of RDF

1. Extend RDF data model with the 2. Extend SPARQL
notion of to express and process continuous

RDF Stream queries
Existing languages/engines

Timestamps are
non-decreasing to
allow for expressing
contemporaneity

BeRSys 2013 - Emanuele Della Valle - http://streamreasoning.org
May 26, 2013
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C-SPARQL
EP-SPARQL



Benchmarking

What system does the job with
the lowest cost-of-ownership?

The solution
. Define a benchmark (or workload)
. run on several different systems

. KPI:

— throughput metric (work/sec)
— five-year cost-of-ownership metric

10000 TPC price/perf trend 1990-2005:

improved 58% per year
ons \_\\ prices have declined 37%l/y
TPC-A ™

price/perf trend !
100 i 37%peryear

. % TPC-C
10 : A
P

1 TPC-C price/perf trend
$/tx 37% per year
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1
1990 1992 1994 1996 1998 '2000 '2002 '2004
Gray & Levine 2012
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The Benchmark Handbook

FOR DATABASE AND TRANSACTION PROCESSING SYSTEMS
Second Edition

Edited by Jim Gray
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Why benchmarking?

. make competing products
comparable

. accelerate progress, make
technology viable

. scientific method

. highlight both strong and weak

points
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Why Should You Care?

Most papers in
Computer Science
describe systems...

... few papers
systematically evaluate
these systems.

Tichy et al., 1995
Wainer et al., 2009

Computer Science research
has not increased significantly
its empirical or experimental
component

http://openclipart.org/detail/18@
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Why Should You Care?

\ ... few papers
-\ systematically evaluate
| '\ these systems.

Most papers on
Semantic Flow Processing
describe systems...

-

=7

EP-SPARQL < SR-Bench
Anicic et a. (2011) P hang et al. (2012)
CQELS

LS-Bench

Le-phuoc et al. (2012)

Le-phuoc et al. (2011)

C-SPARQL

Barbieri et al. (2010)

S IDARQLStream

Calbimonteet al. (2010)

http://openclipart.org/detail/18@
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Background

Benchmarking RDF stream engines
Relational Graph

Linear Road Oracle for SRBench
— Dataset: simulator [EUCEiEY —  Dataset: Linked (Rt

— No queries but use-case specification meteorological sensor data)
plus validator. — Queries: 17 continuous queries, some
requiring RDFS reasoning

— KPI: feature coverage and correctness
— KPI: feature coverage and correctness

Fast Flower Delivery LSBench

o _ Verified comparing
— Use-case description with expected — Dataset: syntheBRUCKIT I EIEEETTE
results. G EIER: Produced by different

— Mui,t-to-lmplement for commercial CEP Queries: 12 con solutions
Systems. multiple stream ang

— KPI: input throughput and correctness
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SFP Systems are Reactive

1. Answer must arrive within a given time

2. Answers received after that time are useless

Appropriate KPlIs:
Response time
« Average/xth Percentile/Minimum/Maximum
Maximum input throughput
* The standard KPI
Time to accuracy
* hopefully equal to response time
Time to completion
* not necessarily equal to response time

Minimize Resource utilization

* RAM, bandwidth
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The is no benchmark to test them all!

Does throughput matter without
correctness?

Dell’Aglio et al, BerSys 2013

How much does an enhancement
iIn completeness cost?

DP9

O O O

29.05.13 Seven Commandments for Benchmarking SFP Systems Page 15
Scharrenbach, Urbani, Margaga, Della Valle and Bernstein



NN Hah, they | S e
are going | 3 .
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From analyzing the key challenges...

...to a systematic guideline for
assessing the Key Performance Indicators
of SFP systems
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P09

How close are
we from the
Perfect Benchmark?

DP9
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Properties of Semantic Flow Processing Systems

Support of
Background Data

Quality of Service
Inference Support (QoS)

Time Model Time Semantics Query Model

Distribution
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Challenge C1: Managing Background Data

LR FFD SR-

LS-

Bench Bench

S3: Joins and Inference X X J J
in Flow, BG-Data

S6: Schema X O V4 O

S7: Changes in X X O O
Background-Data
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Challenge C2: Expressive Power of Inference

LR FFD SR- LS-
Bench Bench

S2: Joins and Inference on simple
Flow Data Only

temporal

S4: Aggregates shrinking
S5: Unexpected Data out-of-order

X o O

S6: Schema
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Challenge C3: Time Modeling

LR FFD SR- LS-
Bench Bench

S1: Load Balancing

S2: Joins and Inference on simple Ve v v4 v
Flow Data Only sequential V4 O O O
temporal O v O O
S3: Joins and Inference
in Flow, BG-Data
S4: Aggregates shrinking X X O O
non-shrinking ~ « J
S5: Unexpected Data out-of-order O X O O
missing O O O O
S6: Schema
S7: Changes in
Background-Data
29.05.13 Seven Commandments for Benchmarking SFP Systems Page 21

Scharrenbach, Urbani, Margaga, Della Valle and Bernstein




Challenge C4: Querying

LR FFD SR- LS-
Bench Bench

S1: Load Balancing

S2: Joins and Inference on simple Ve v v4 v
Flow Data Only sequential V4 O O O
temporal O v O O
S3: Joins and Inference X X V4
in Flow, BG-Data
S4: Aggregates shrinking X X O O
non-shrinking ~ « J
S5: Unexpected Data out-of-order O X O O
missing O O O O
S6: Schema
S7: Changes in
Background-Data
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Challenge C5: Managing Bursts

LR FFD SR- LS-
Bench Bench
S1: Load Balancing O O O O

S2: Joins and Inference on
Flow Data Only

S3: Joins and Inference
in Flow, BG-Data

S4: Aggregates

S5: Unexpected Data

S6: Schema

S7: Changes in
Background-Data
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How close are we from the Perfect Benchmark?

LR FFD SR- LS-
Bench Bench
S1: Load Balancing O O O O
S2: Joins and Inference on simple Ve v v4 v
Flow Data Only sequential V4 O O O
temporal O v O O
S3: Joins and Inference X X J
in Flow, BG-Data
S4: Aggregates shrinking X X O O
non-shrinking ~ « J
S5: Unexpected Data out-of-order O X O O
missing O O O O
S6: Schema X o O
S7: Changes in X X O O
Background-Data
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How close are we from the Perfect Benchmark?

LR FFD SR- LS-
Bench Bench
S1: Load Balancing O O O O
S2: Joins and Inference on simple Ve v v4 v
Flow Data Only sequential V4 O O O
temporal O v O O
S3: Joins and Inference X X J
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DP9

How close are

we from The
Pesfect Benchmarks?

iale
approP™ 2?7
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Limitations

We did not implement a concrete benchmark.
* No bias towards a specific challenge/stress test.

 Distinguish between the abstract definition and its
implementation.

* There is no such thing as a universal benchmark.

No standards exist for comparing different SFP systems.
« How can we describe configurations?
« What makes two systems comparable?
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Conclusion

SFP research needs to become more empirical.
There are more KPIs than throughput only.
PCKS: systematically stress-test your SFP system.

BN~

Re-Use current benchmarks to implement PCKS pattern.
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N

our questions and feedback
are greatly appreciated!
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