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Driven by the data-intensive applications of Web 2.0, Big Data and Internet of Things, Database
Management Systems (DBMSs) and their operation have significantly changed over the last
decade. Besides relational DBMSs, manifold NoSQL [1, 2] and NewSQL [3, 2] DBMSs evolved,
promising a set of non-functional features that are key requirements for each data-intensive
application: high performance, horizontal scalability, elasticity and high-availability [4].

In order to take full advantage of these non-functional features, the operation of DBMSs is
moving towards elastic infrastructures such as the cloud. Cloud computing enables scalability
and elasticity on the resource level. Therefore, the storage backend of data-intensive applications
is commonly implemented by distributed DBMSs operated on cloud resources [5].

Yet, the sheer number of heterogeneous DBMSs, cloud resource offers, and the resulting
number of combinations makes the selection and operation of DBMSs a very challenging
task [6, 7]. Therefore, supportive evaluation of the non-functional DBMS features are essential.
Here, the design and execution that analyses is a complex process that involves detailed domain
knowledge of multiple domains [8, 9, 10]. First, the multitude of DBMSs technologies with their
respective runtime parameters needs to be considered. Secondly, the tremendous number of
resource offers including their volatile characteristics needs to be taken into account. Thirdly,
the application-specific workload has to be created by suitable DBMS benchmarks. While
supportive DBMS benchmarks only focus on DBMS performance, the evaluation design and
execution for advanced non-functional features such as scalability, elasticity and availability is
even more challenging [11].

In order to address these challenges, we present the novel Benchmarking-as-a-Service (BaaS)
platform benchANT! that fully automates the benchmarking process of cloud-hosted DBMS.
benchANT is a spin-off of the Ulm University and consequently build on our latest research
results in cloud and DBMS performance engineering [12]. In particular, our research results
define a supportive evaluation methodology consisting of: (i) domain-specific impact factors
for designing comprehensive DBMS evaluations; (ii) a set of evaluation principles to ensure
significant results. Moreover, our methodology emphasizes reproducible evaluation processes
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for the non-functional features performance, scalability, elasticity and availability.

On a technical level, the benchANT platform builds upon our research prototype Mowgli [10],
Kaa [13] and King Louie [14]. Mowgli provides a novel DBMS evaluation framework, supporting
the design and automated execution of performance and scalability evaluation processes. Mowgli
manages cloud resources, DBMS deployment, workload execution and result processing based
on evaluation scenarios, which expose configurable domain-specific parameters. The Kaa
framework [13] automates the DBMS elasticity evaluation process by enabling DBMS and
workload adaptations. The King Louie framework [14] builds upon these features and enables
availability evaluations by providing an extensive failure injection framework.

benchANT lifts these research results into an enterprise grade BaaS platform with an easy-
to-use benchmark configurator. In its current state, benchANT enables the configuration and
automated execution from 7 major RDBMS, NoSQL and NewSQL DBMS? with DBMS-specific
runtime configurations such as cluster size, replication factor or consistency settings; 4 public
cloud providers® with over 700 different VM flavours and 1 benchmark* with 5 workload
configurations. The evaluation results are automatically processed by the benchANT platform
and presented in a result dashboard. The result processing uses the raw DBMS benchmark
metrics throughput and latency to generate higher-level metrics such as the scalability factor [10]
or unified metrics over the dimensions performance, costs and availability [15].

In this talk, we provide an overview how these research results are incorporated into the novel
BaaS concept and demonstrate in a live walk-through how benchANT supports practitioners
and researchers to address performance challenges such as:

« Which cloud provider and which VM flavour provides the best performance/cost ratio for
a 3 node MongoDB cluster?

« Will new DBMS releases always increase the the performance?

« Is there a significant throughput and latency difference between MongoDB, Cassandra
and Couchbase for an IoT workload?
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