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ABSTRACT
The publish/subscribe paradigm has found wide acceptance in a
broad variety of use cases that differ dramatically in the characteristics of their workloads. Many different systems have been developed both by academia as well as industry, but there is no definitive
benchmark, which enables a fair comparison between the different
systems.
In this demo, we present PSBench, a benchmark specification and
suite for publish/subscribe systems that covers a broad variety of
publish/subscribe workloads and scenarios. The benchmark suite
is extensible and generic, but the specification targets social games.
Social games are the ideal use case since they have a very broad
range of requirements and produce a variety of publications and
subscriptions. We draw from our experience in massive multiplayer online games to construct a highly realistic workload. In
this demo, we present the toolchain, the workload and the graphical interfaces that enable an extensive performance evaluation of
publish/subscribe systems.

Categories and Subject Descriptors
D.2 [Software]: Software Engineering; H.4 [Information Systems Applications]: Miscellaneous; D.2.8 [Software Engineering]: Metrics—complexity measures, performance measures
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1.

INTRODUCTION

There is a healthy ecosystem of publish/subscribe systems built by
the academia and industry. However, there is currently no commonly agreed upon benchmark for pub/sub: every publication uses
its own workload showcasing their system’s sweet spot. The lack
of benchmarks also results in a lack of standardization in general,
since standard benchmarks result in a common denominator and
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common interfaces, as observed in other benchmarking efforts such
as database benchmarking.
Benchmarks can be categorized into different models. Componentlevel benchmarks test certain components of the system under test
(such as the matching engine of a pub/sub system), while application level benchmarks try to capture all performance aspects of a
certain application. The workloads can be purely synthetic, realistic, or real. For component-level benchmarks, purely synthetic
workloads are useful to test a component in specific situations.
Application-level benchmarks typically use realistic data, that covers a range of situations that a real use case would exhibit. While
real data sets are good to test for the application that they are take
from, they are not scalable and often not generalizable.
In this demo, we present PSBench, an application-level benchmark
for publish/subscribe systems. While its tool chain is built as a
generic framework, it features an application-level scenario based
on social games. In our demo, we will show all the steps to benchmark a publish/subscribe system such as PADRES [4].

2.

APPLICATION SCENARIO

Typical pub/sub applications include stock trading [8], supply chain
management [7], and Twitter-like applications. Content-based matching is usually required for location-based services, e.g., smart traffic
management [5]. We chose social games as application scenario,
since social games have been shown to be benefit from employing
publish/subscribe systems [1, 3] and the scenario covers a broad
variety of workloads.
Within the social game scenario, there are several sub-cases for
pub/sub systems. A content-based scenario is state update dissemination. In massive multiplayer online games, typical publications
are location updates, object updates, players joining and leaving
the game. Subscriptions cover ranges around the players position.
Another use case is chatting within the game: this is a topic-based
scenario, where there can be private chats between two players,
chatrooms, or broadcast announcements. An important source of
revenue in social games are advertisements and in-game item selling. In this scenario, the users’ interests specify the subscriptions
and item listings are the publications. Finally, metrics and statistics can be gathered using pub/sub systems. These scenarios can be
used separately or combined.

3.

ARCHITECTURE

The benchmark suite is comprised of a generic workload driver and
a use case dependent workload generator. A high level overview
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Figure 1: PSBench Architecture

can be seen in Figure 1. The system under test (SUT) is considered
a black box. In order to support as many systems as possible there
is a special client interface that has to be implemented for each
system to be tested, since there is no standard interface for pub/sub
systems. The core of the benchmark driver is the controller that
starts the correct amount of clients and manages the feeding of the
workload from the workload generator. The workload generator
specifies the workload according to the targeted use case. The log
aggregator collects all metrics collected by the clients and provides
them to the analysis tool, that presents the measured performance
in an easy readable manner.

4.

WORKLOAD GENERATOR

As mentioned above, the workload generator is a plug-in to the
benchmark driver. It generates workloads in form of time series
of advertisements, publications, subscriptions, and their negations.
The interface is largely consistent with the API presented in [6].
The social game workload generator is mostly inspired by the massive multiplayer online game Mammoth, developed at McGill University [5].
The workload generated is stored in separate log files, which are
to be provided to each client during the experiment. Below is a
sample of our content-based position update scenario:
100 p [class,’pos’],[client,1],[x,4.51],[y,9.20]
100 s [class,eq,’pos’],[client,eq,1],[x,in,1.51,7.51],
[y,in,1.51,12.20]
100 p [class,eq,’pos’],[client,eq,1],[x,2.51],[y,7.20]
100 us 1

Each line is a separate publish/subscribe command to be submitted from the client parsing this log file. The first number at the
beginning of each line is the delay in milliseconds from the previous command. This is followed by the type of command (eg. p
for publish, s for subscribe, etc.). Finally, the rest of the line is the
parameters of the command. For example, a publication command
contains all the attribute-value pairs of the publication. This sample
shows the workload of a player moving a map, updating its position
and subscribing to the radius around its current location.

5.

BENCHMARK DRIVER

Our benchmark driver deploys and orchestrates a distributed benchmarking experiment according to the parameters provided. In particular, the driver distributes a separate workload log file to each
client involved in the experiment. The log file is parsed during the
experiment to pass publish/subscribe commands (such as sending a
subscription) at specific timestamps to the underlying pub/sub system. Each system tested must implement a bridge API to process
the commands internally.

Figure 2: Web Monitor

6.

LIVE DEMO

Our live demo will mainly focus on benchmarking PADRES [4].
We will show how to generate a workload using our generator and
how to adjust parameters such as the number of players, their distribution in the map, the frequency of movement, etc. We then show
to deploy the newly generated log files into our driver and observe
the results using our monitor tool (see Figure 2). Other pub/sub
systems, such as SIENA [2], will be available for testing.
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