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The Impact of TPC Benchmark on DBMS Performance 

Source: http://www.tpc.org/tpcc/results/tpcc_results.asp

http://www.tpc.org/tpcc/results/tpcc_results.asp?print=false&orderby=submitted&sortby=desc
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https://en.wikipedia.org/wiki/List_of_BPMN_2.0_engines

Jan 2011

BPMN 2.0

Jan 2014

BPMN 2.0.2
ISO/IEC 19510

Aug 2009

BETA
BPMN 2.0

Year Number Sum
2009 1 1
2010 5 6
2011 4 10
2012 1 11
2013 8 19
2014 2 21
2015 2 23

Grand 
Total 23
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BPMN 2.0: A Widely Adopted Standard (?) 
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Design and implement the first benchmark to 
assess and compare the performance of WfMSs 
that are compliant with Business Process Model 
and Notation 2.0 standard.

”

“

BenchFlow Project
the goal

http://benchflow.inf.usi.ch
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4. How to identify WfMS’s bottlenecks?

3. How to evaluate performance improvements  
  during WfMS’s development?
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• Relevant

• Representative

• Portable

• Scalable

• Simple

Benchmarking Requirements

• Repeatable

• Vendor-neutral

• Accessible

• Efficient

• Affordable

• K.  Huppler,  The  art  of  building  a  good  benchmark, 2009 
• J. Gray, The  Benchmark  Handbook  for  Database  and  Transaction Systems, 1993 
• S.  E.  Sim,  S.  Easterbrook et  al., Using  benchmarking  to  advance research:  A  

challenge  to  software  engineering, 2003

References: 



Towards a Benchmark for BPMN Engines

18

Main Challenges in Benchmarking BPMN 2.0 WfMSs



Towards a Benchmark for BPMN Engines

18

Main Challenges in Benchmarking BPMN 2.0 WfMSs

WORKLOAD MODEL



Towards a Benchmark for BPMN Engines

18

Main Challenges in Benchmarking BPMN 2.0 WfMSs

Workload Mix

20%

80%
C

A

B

D

WORKLOAD MODEL



Towards a Benchmark for BPMN Engines

18

Main Challenges in Benchmarking BPMN 2.0 WfMSs

Workload Mix

20%

80%
C

A

B

D

WORKLOAD MODEL

Test Data

40%

60%

C
A

B

U S



Towards a Benchmark for BPMN Engines

18

Main Challenges in Benchmarking BPMN 2.0 WfMSs

Load FunctionsWorkload Mix

20%

80%
C

A

B

D

WORKLOAD MODEL

Test Data

40%

60%

C
A

B

U S



Towards a Benchmark for BPMN Engines

18

Main Challenges in Benchmarking BPMN 2.0 WfMSs

Load FunctionsWorkload Mix

20%

80%
C

A

B

D

BENCHMARK EXECUTION

WORKLOAD MODEL

Test Data

40%

60%

C
A

B

U S



Towards a Benchmark for BPMN Engines

18

Main Challenges in Benchmarking BPMN 2.0 WfMSs

Load FunctionsWorkload Mix

20%

80%
C

A

B

D

WfMS-specific APIs  
and BPMN 2.0 Customisations

x
W

fM
S 
↔

 U
se

rs

C
lie

nt
 →

 W
fM

S

W
fM

S 
↔

 W
eb

 S
er

vi
ce

s

A
pp

lic
at

io
n 
↔

 W
fM

S

BENCHMARK EXECUTION

WORKLOAD MODEL

Test Data

40%

60%

C
A

B

U S



Towards a Benchmark for BPMN Engines

18

Main Challenges in Benchmarking BPMN 2.0 WfMSs

Load FunctionsWorkload Mix

20%

80%
C

A

B

D

WfMS-specific APIs  
and BPMN 2.0 Customisations

x
W

fM
S 
↔

 U
se

rs

C
lie

nt
 →

 W
fM

S

W
fM

S 
↔

 W
eb

 S
er

vi
ce

s

A
pp

lic
at

io
n 
↔

 W
fM

S

BENCHMARK EXECUTION

WORKLOAD MODEL

Test Data

40%

60%

C
A

B

U S

Asynchronous Execution  
of Workflows

WfMS

?

start



Towards a Benchmark for BPMN Engines

18

Main Challenges in Benchmarking BPMN 2.0 WfMSs

Load FunctionsWorkload Mix

20%

80%
C

A

B

D

WfMS-specific APIs  
and BPMN 2.0 Customisations

x
W

fM
S 
↔

 U
se

rs

C
lie

nt
 →

 W
fM

S

W
fM

S 
↔

 W
eb

 S
er

vi
ce

s

A
pp

lic
at

io
n 
↔

 W
fM

S

BENCHMARK EXECUTION

WORKLOAD MODEL

ANALYSES

Test Data

40%

60%

C
A

B

U S

Asynchronous Execution  
of Workflows

WfMS

?

start



Towards a Benchmark for BPMN Engines

18

Main Challenges in Benchmarking BPMN 2.0 WfMSs

Performance  
Metrics and KPIs

Load FunctionsWorkload Mix

20%

80%
C

A

B

D

WfMS-specific APIs  
and BPMN 2.0 Customisations

x
W

fM
S 
↔

 U
se

rs

C
lie

nt
 →

 W
fM

S

W
fM

S 
↔

 W
eb

 S
er

vi
ce

s

A
pp

lic
at

io
n 
↔

 W
fM

S

BENCHMARK EXECUTION

WORKLOAD MODEL

ANALYSES

Test Data

40%

60%

C
A

B

U S

Asynchronous Execution  
of Workflows

WfMS

?

start



Towards a Benchmark for BPMN Engines

19

Define the Workload Mix
based on real-world BPMN 2.0 process models

Unsaved diagram

Register
Reserv.

Send
Doc.

Confirm
Request



Towards a Benchmark for BPMN Engines

19

Define the Workload Mix
based on real-world BPMN 2.0 process models

Unsaved diagram

Register
Reserv.

Send
Doc.

Confirm
Request

Obtain Real-World BPMN 2.0 Process Models
MAIN CHALLENGE: 



Towards a Benchmark for BPMN Engines

19

Define the Workload Mix
based on real-world BPMN 2.0 process models

Unsaved diagram

Register
Reserv.

Send
Doc.

Confirm
Request

Obtain Real-World BPMN 2.0 Process Models
MAIN CHALLENGE: 

Unsaved diagram

Register
Reserv.

Send
Doc.

Confirm
Request

B

A

C



Towards a Benchmark for BPMN Engines

> 100 METRICS:
Size, Structure, External 
Interaction, Data Handling, 
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Define the Workload Mix
characterise real-world BPMN 2.0 process models collections

http://benchflow.inf.usi.ch/bpmeter

BPMeter:
Web Service and application 
for static analysis of BPMN 
2.0 collections

http://benchflow.inf.usi.ch/bpmeter
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Future Work
BenchFlow framework

1. Finalise the release of the BenchFlow framework as 
an open-source project on GitHub and DockerHub;

benchflowhttps://github.com/benchflow

2. Simplify and automate the execution of common 
performance tests: load test, spike test, scalability 
test, …
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1. Perform the first real-world experiments

Execute Different Test Types

• Stress testing 

• Spike testing 

• Scalability testing 

• Configuration testing

Realistic: 
• Load Functions 
• Test Data

Production-like Configurations

Use Real-World Workflows
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APIs: 
CORE: Load Driver APIs

+ ADVANCED: User and Web  
Service APIs

+ FULL: Event APIs

WfMS N 
BPMN 2.0

Serialisation

customised test 
data formatting+

WfMS N 

||

Deployable BPMN 2.0 Models:

Data: 
• Accessibility of the data 
• Availability of timing data 
• Availability of execution 

state
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•We want to characterise the Workload Mix using Real-World process models

• Share your executable BPMN 2.0 process models, even anonymised

Process Models

• We want to characterise the Load Functions using Real-World behaviours

• Share your execution logs, even anonymised

Execution Logs

Call for Collaboration
WfMSs, process models, process logs

•We want to add more and more WfMSs to the benchmark

• Contact us for collaboration, and BenchFlow framework support

WfMSs
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Join Us @ ICWE 2016 in Lugano!

http://icwe2016.inf.usi.ch

http://icwe2016.inf.usi.ch


Towards a Benchmark for BPMN Engines
Vincenzo Ferme, Cesare Pautasso | University of Lugano (USI)

vincenzo.ferme@usi.ch
@VincenzoFerme

http://benchflow.inf.usi.ch

c.pautasso@ieee.org
@pautasso 

benchflowbenchflow

http://benchflow.inf.usi.ch

