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ABSTRACT

Bulut Hizmetlerini Degerlendirmek Icin Standart Bir Cerceve: Azure
Uygulama Hizmeti ile DOCKER Konteynerinin Karsilastirilmasina
Iliskin

Bulut bilisimde iki veya daha fazla hizmeti karsilastirmak ve hangisinin "daha iy1"
olduguna karar vermek, bircok nedenden 6tiirii zorlu bir istir. Mevcut kiyaslama
cozlimleri, bulutta test siireclerini ytiriitme konusunda yeterli verimlilige sahip degildir.
Ayrica, 6zel test durumlart i¢in yapilandirilmalart ve ortaya ¢ikan verilerin yapisinin
belirlenmesi zordur. Bulut ortaminin dagitilmis yapi, kaynak kapasitesindeki cesitlilik,
sanallastirma, giivenlik ve maliyet gibi kendine 6zgii 6zellikleri, onu bir¢ok yeni
calisma icin ilgi ¢ekici bir konu haline getirmistir. Bu aragtirma, bulut kiyaslama
cercevesinin karsilagtirilabilirlik, kapsam, yapilandirilabilirlik, esneklik ve kapsamlilik
gibi ozelliklere sahip olmasi1 gerektigini 6ne siirmektedir. Bu 6zellikler, bulut ortaminda
en iyi ¢iktilar1 elde etmek amaciyla 6zellestirilmis bir kiyaslama c¢ercevesi Onerilirken
bu arastirmada dikkate alimustir. Onerilen gergeve, yiikii konu diigiimiinde ¢alistiran
bir hizmet olarak sunucuya ve testi kontrol etmekten ve ¢ikt1 verilerini olusturmaktan
sorumlu olan istemciye sahip istemci-sunucu modelinde tasarlanmistir. Onerilen
cergevenin gegerliligini test etmek i¢in bir demo uygulamasi gelistirilmis ve Azure App
Service'in performansin1 Azure Docker Container ile karsilastirmak i¢in kullanilmistir.
Test, konu diigiimlerindeki (App Service ve Docker konteyneri) farkli kaynaklari1 (CPU,
Bellek, Dosya G/C ve ag dahil) kiyaslamak iizere gerceklestirilmistir. Elde edilen
veriler, Docker Konteynerinin ayni bulut katmani i¢in Azure'da App Service'ten genel

olarak daha iyi performansa sahip oldugunu ortaya koymustur.

Keywords: Bulut bilisim, Kiyaslama, Karsilastirma, Hizmet performansi, Verimlilik,

Yapilandirilabilirlik, Ozellestirilmis kiyaslama gergevesi.

Tarih: May1s 2025
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ABSTRACT

A BENCHMARKING FRAMEWORK FOR EVALUATING CLOUD
SERVICES: A CASE STUDY ON AZURE APP SERVICE VS
DOCKER CONTAINER

For many reasons, comparing two or more services on the cloud and deciding which "is better”
is a challenging job. The current benchmarking solutions lack efficiency when it comes to
running the test process on the cloud, and they are difficult to configure for tailored test cases
and specifying the structure of the resulted data. The cloud environment’s special
characteristics (like distributed nature, variation in resources' capacity, virtualization, security,
and cost) made it an interesting subject for many recent studies. This research suggests that the
cloud benchmarking framework needs to have cloud-benchmarking-related features like
comparability, coverage, configurability, plasticity, and comprehensiveness. These
characteristics are considered in this research while proposing a benchmarking framework that
is customized to have its best outputs in the cloud environment. It’s designed in client-server
model where the server is a service that runs the load on the subject node, and the client is
responsible for controlling the test and generating the output data. A demo application is
implemented to test the validity of the proposed framework, and it is used to compare the
performance of Azure App Service with Azure Docker Container. The test is conducted to
benchmark different resources -including CPU, Memory, File I/O, and network- on the subject
nodes (App Service and Docker container), and the resulting data revealed that Docker
Container has better performance -in general- than App Service on Azure for the same cloud

tier.

Keywords: Cloud Benchmarking, Performance Evaluation, Azure App Service, Docker

Container, Cloud Computing

Date: May 2025
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1. INTRODUCTION

Over the past twenty years, the software industry has become increasingly dependent on
cloud environments. This shift began when Amazon launched AWS (Amazon Web
Services) in 2006, followed by Google App Engine and Microsoft Azure between 2008
and 2010 [1]. Since then, many companies started moving away from traditional on-
premises servers in favor of cloud solutions, mainly because of benefits like cost
savings, better scalability, and more flexibility. By the 2020s, cloud computing had
become the go-to platform for software development, especially with the rise of
DevOps practices, microservices, and remote work setups. Key reasons behind this shift
include lower initial investment (since there's no need for physical hardware), the ability
to scale up or down easily, pay-as-you-go pricing models, global accessibility, and

faster product deployment.

Despite its advantages, cloud computing still comes with some challenges. Security and
privacy are top concerns, as data is handled by third-party providers, which can lead to
risks like data breaches or unauthorized access. Another issue is the management of
service level agreements (SLAs), where vague terms might cause misunderstandings
about responsibilities or expected performance. Also, moving to the cloud means
organizations give up some level of control over their data, which can lead to
difficulties in data governance and staying compliant with regulations. Because of these
risks, careful planning and a strong level of trust in cloud providers are necessary to

make sure services remain secure and reliable [2].

The variety of cloud services and cloud providers made it rather challenging to decide
which cloud solution to adopt for different scenarios. To tackle this issue, benchmarking
tools are used to measure and compare the services in different aspects like security,
performance, configurability, reliability, and more. Most benchmarking tools were
developed during or before the rise of cloud computing, which made most of them
incompatible with this environment. However, some of the existing benchmarking

solutions (like JMeter) are built for general purposes and have enough flexibility to be

1



configured to run in new environments. Then again, the cloud environment has special
features and characteristics that make benchmarking services on the cloud difficult.
After a literature review with analysis of current solutions, an experimental research
method is conducted in this study to reveal the difficulties and obstacles that face the
cloud benchmarking process and provide a suitable solution for this issue. This research
will answer the questions regarding the specifications of good cloud benchmarking
utilities and the methodologies and aspects to consider in these tools. Furthermore, a
practical solution is offered with the proof of validity by implementing use case on
Azure cloud services with revealing and analyzing the results, and proposing

recommendations.



2. LITERATURE SURVEY

2.1. Azure App Service

Azure App Service one of the key platforms for deploying web applications in the
cloud. It is a fully managed Platform as a Service (PaaS) offered by Microsoft, which
means it handles most of the infrastructure setup and maintenance for the developer. It’s
one of the most widely used options for hosting web apps, APIs, and backend services

without needing to manage virtual machines or networking manually.

Many sources describe Azure App Service as ideal for developers who want to focus on
their code rather than the underlying infrastructure. It supports multiple programming
languages like .NET, Node.js, Python, and Java, which makes it quite flexible. What
stands out is how it integrates tightly with other Azure services, such as Azure SQL
Database, Azure Storage, and Azure DevOps, allowing for smooth deployment
pipelines and scalability. Most documentation and studies emphasize its auto-scaling
features, built-in security (like HTTPS and authentication), and ease of deployment via
GitHub or Azure CLI. However, some researchers point out that while it simplifies
deployment, it also limits low-level control over the infrastructure, which may not suit

highly customized or performance-critical systems [1].

In performance prospect, Azure App Service is known for predictable behavior under
moderate load, but some studies mention that cold start delays or regional differences
can affect response times. It also offers different pricing tiers, and the performance

varies significantly depending on the tier selected [3].

Azure App Service runs on top of Azure’s virtual machine scale sets, but this is
completely managed by Microsoft. The developer doesn’t interact directly with VMs,
containers, or load balancers. Instead, applications are deployed into an App Service
Plan, which defines the region, pricing tier (e.g., Basic, Standard, Premium, Isolated),
and resource allocation like CPU cores, memory, and storage. Each App Service Plan

runs on a dedicated pool of compute resources (except in the Free/Shared tiers), and



scaling is handled through either manual or automatic scaling configurations. In the
Premium and Isolated tiers, App Service also provides VNet integration, private
endpoints, and access to dedicated instances, which is critical for enterprises requiring

network isolation or hybrid connectivity.

2.2. Docker

Docker originated as an internal project under the name dotCloud, eventually
transitioning to an open-source platform in 2013. Developed using the Go programming
language, it was initially built upon Linux Containers (LXC) technology. Over time,
however, Docker moved beyond LXC by creating its own container runtime
environment and introducing a user-friendly, high-level API, which enhanced container

management and usability.

Rather than emulating entire operating systems like traditional virtual machines, Docker
is designed to isolate individual applications along with their supporting processes.
Docker containers do not operate with a dedicated operating system; instead, they rely
on the host system’s kernel and infrastructure. This design results in a more efficient
and lightweight execution environment. The primary concept behind Docker is to
encapsulate an application with all necessary components -such as dependencies,
libraries, and configuration files- into a portable container that can run consistently

across any Linux-based host that supports Docker.



Docker

Docker Docker
Container Container

Application Application

Docker Engine

Figure 2.1 General structure of Docker system

Docker offers several important features that make it attractive for developers. One of
these is cross-platform portability, which allows containers to run across different
systems without modification. Another key strength is version control (similar to Git),
Docker enables users to save, track, and revert container versions, as well as compare
changes between them. Reusability is also an advantage: developers can use base
images to create multiple container instances instead of building each one from scratch.

For example, a single image of a database can be reused to launch several identical

5



containers. Additionally, Docker Hub provides a wide range of publicly shared

container images, encouraging collaboration and reuse within the developer community.

Over time, Docker replaced its initial reliance on LXC with a custom runtime called
Libcontainer, which was later succeeded by containerd, the current default in modern
Docker. Docker also introduced a new model where each container runs a single
application, in contrast to older systems like LXC that allowed multiple applications or
full operating systems in one container. This design encourages modular application
development, where large software systems are broken down into smaller, focused
services. Containers are launched and managed using the Docker Engine, which
executes container images created using Dockerfiles. These files automate the
container-building process and help ensure consistent deployment. Despite its benefits
in terms of speed, flexibility, and ease of deployment, Docker does come with some
challenges. Moving existing complex applications into containers can be difficult,
especially when transitioning from traditional hosting environments. However, once
properly configured, Docker simplifies the development workflow and makes

applications easier to distribute and scale. [2].

2.3. Benchmarking Suites

A variety of benchmarking tools have been developed to evaluate the performance of
cloud systems. One well-known example is CloudSuite, which offers a collection of
both batch and real-time workloads -such as memcached- and is commonly used to
assess cloud behavior at the hardware level. Another tool, TailBench, brings together a
set of benchmarks for services like web servers, databases, speech-to-text processing,
and machine translation, while also proposing improved methods for performance
measurement. Sirius focuses specifically on workloads found in intelligent assistants,
such as speech recognition, to assess how efficiently machine learning tasks can be

executed.



Despite their usefulness, many of these tools are based on relatively simple
architectures, typically involving single-tier applications or systems with just a few
layers. This doesn’t accurately represent the complexity of today’s cloud-native
applications. Even in cases where tools include multi-tier workloads (like search
engines), they often treat components as isolated services, overlooking the
interdependencies that are common in real-world cloud deployments. To address this
gap, more recent benchmarking frameworks have emerged with a focus on
microservices architectures. For instance, pSuite examines the interactions between
microservices and the underlying operating system, tracking metrics such as system
calls and context switches. Some research also investigates how various factors
including CPU resource limits, development frameworks, and container configurations

that affect performance and scalability.

One of the more advanced benchmarking tools, DeathstarBench, is designed for large-
scale systems consisting of numerous interconnected microservices. This framework
enables the exploration of challenges that arise only at scale, such as network
bottlenecks and service-dependency failures. It supports a diverse range of realistic
application scenarios, including social networking platforms, e-commerce systems, and

edge computing solutions [4].

2.4. Apache JMeter

Apache JMeter is a widely used open-source tool for performance and load testing.
JMeter was originally developed for testing web applications but has grown to support
many protocols, including HTTP, REST APIs, SOAP, JDBC, and others. Its popularity
comes from its flexibility, ease of use, and active community. JMeter allows testers to
simulate multiple users sending requests to a system, helping to identify issues such as
slow response times, bottlenecks, or failures under heavy load. It uses a thread-based
model, where each thread simulates a virtual user. These threads can run scenarios
called "test plans," which define what kind of requests are sent, when, how often, and

with what data.



One of JMeter’s strengths is its ability to create complex test scenarios through
configuration of thread groups, timers, assertions, and logic controllers. For example, it
can simulate hundreds of users logging into a website, navigating different pages, and
performing transactions at different times. The GUI-based interface makes it easy to
create these test plans without writing code, though it also supports scripting for

advanced use. However, it’s recommended to not use GUI for stress point load tests.

ETAT VR + -7
v A

Figure 2.2 JMeter GUI

JMeter also supports integration with CI/CD pipelines and other DevOps tools, allowing
automated performance testing as part of deployment workflows. JMeter is particularly
useful for evaluating REST API performance, such as measuring response times and
throughput under various simulated workloads. It has also the ability to generate
structured report and dashboards for the runs that are proceeded. JMeter has a powerful

GUI that help tester to complete the majority of test tasks easily and reliably.



For example, we run a performance test routine on a website and configured it to have
20 iteration and single thread. The following is the JMeter result dashboard that reveals

a group of reports about different aspects of the test.

Apache JMeter Dashboard
& Dashboard

Test and Report information

Start Time 2025-03-0
End Time: 20250304, 727am”

Filter for display

a4 Responss Time Percentiles

—

Figure 2.3 Response Time Percentiles in JMeter Report
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Figure 2.4 Time Vs Threads in JMeter report

Despite its advantages, Apache JMeter has certain limitations. Being a Java-based
application, it can consume considerable system resources when simulating a large
number of users on a single machine. To address this issue, JMeter supports a

distributed testing mode, which allows multiple machines to work together as load

9



generators. However, JMeter can be complex to configure for specific test scenarios,
often requiring significant effort to set up. Additionally, it does not natively support
running automated tests across multiple nodes simultaneously with unified, structured
result reports for easy performance comparison. Nevertheless, when benchmarking
modern web services such as Azure App Service, JMeter remains a valuable tool. It
enables the simulation of user traffic and the collection of performance metrics in a
customizable and repeatable manner, facilitating reliable evaluation of service

performance.
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3. Cloud Benchmarking Framework

This study proposes a benchmarking framework to measure and compare different key
metrics of web services on the cloud. It describes the features of this framework and the

methods to achieve its purposes reliably and implement it in the real world.

3.1. Characteristics Of The Proposed Framework

The proposed benchmarking system comprehend the main features of the current
software benchmarking solutions yet it is improved with additional features for more
efficiency and accuracy in cloud environment where services are distributed on different
nodes with different redundancy levels instead of relying on singe central server. The
changeable capacity of dedicated resources is another characteristic that differ cloud
systems from other conventional ones where many virtual instances share the same
infrastructure and combat to consume the available resources at the time where job
managers guarantee the concurrency of tasks fulfillments in the specified timeframes.
Virtualization also in the cloud revealed kind of plasticity in the software deployment
and resources allocation with the assistance of development operations DevOps,
Infrastructure as code IaC methods, containerization where the software is accompanied
with the specification of build, package, deploy, host allocation and all other
specification of software infrastructure including dependencies, libraries and operation
system. All of these operations are being proceed under the umbrella of version control
which provide the ability to manage how the changes are applied in many aspects and
especially source code version control systems VCS and tagging (in images like docker
image). Furthermore, the wide accessibility of cloud system made the security a major
subject in this technology. For each service provided on the cloud, there are a bunch of
security standards that are applied as tools, methods and polices which are required to
be set to secure satisfying level of safety in the system. The worldwide distribute of
cloud system made dealing with this type of systems more complicated and involved
more variables to the equation. The performance of the service differs depending on the
geographical location of the warehouse where the service is hosted. These parameters
are usually set when the cloud instance is created and the closer geographically to this

instance better performance it gets (in general). We cannot talk about cloud services
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without mentioning the material factor of it. Could service are considered relatively
more expensive than conventional hosting solutions [5] and the services are provided in
tires and the higher standards required the higher the costs get (and the relation is not
linear) which lead us to adopt a very detailed plans on how the system will be formed

on the cloud [6].

All that mentioned features gave cloud systems unique form and required -as a result-

special research and studies to produce the best out of these systems.

This research proposed a benchmarking framework that is tailored to tackle the
difficulties that arise as a result of these complication in cloud systems. The following,
are a group of features and qualities that are necessary for any benchmarking suite that

are dedicated to measure and compare cloud systems capabilities.

3.1.1. Comparability

3.1.1.1. Precise Results
The most important feature of the benchmarking tool is the ability to compare the
subject nodes with reliable measurement. The instability of cloud system made it rather
challenging to run the same test case on two separate nodes and compare the results. To
make the result of the tests comparable, the time of the external factors must be
eliminated from the comparison. This feature can be achieved by measuring the
performance on the load service itself instead of loading it on the server side, and then

the measurement result is sent back as a response.

3.1.1.2. Same Inputs
The benchmarking framework must guarantee also that the exact test case is run in the
exact way on all subject nodes. In case of comparing the performance between two
nodes, the same load must be run on both nodes with same interactions, same number of
threads, load amount (data size), and the exact number of simulated users that are

sending the requests.

3.1.1.3. Same Tier
Since cloud instances are created with a wide range of configuration, the benchmarking

process must guarantee that the target nodes are instanced with the same hosting tiers.
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For example, app service with premium tire will apparently has better performance than
other instance with free tier. This also include that the initial dedicated capacities of the
resources (like memory, CPU, storage, network bandwidth, etc.) must be exactly the
same in the compared nodes. The other non-functional requirement is matching the
cloud configurations for all subject nodes. The region where the instance is created is
considered as an important factor in the availability standards. All the subject nodes are
required to be located in the same cloud hosting region which is specified depending on
the place of the benchmarking client and the place where the experiment is taking place
in.

3.1.1.4. Security
When conducting benchmarking on cloud nodes, it is crucial to ensure that all subject
environments are configured with the same minimal security standards. This
consistency is necessary to guarantee fairness and comparability between the tested
nodes. Even slight differences in security configurations can introduce performance
variability, leading to unreliable results and invalid conclusions. In benchmarking
scenarios, firewalls can add variable latency or block specific types of requests based on
traffic patterns. To achieve accurate and consistent results, it is recommended to disable
firewalls temporarily during the benchmarking process. Authentication mechanisms
such as OAuth, API keys, or token-based systems introduce additional processing time
for each request also. These delays may not be significant in individual use cases but
can accumulate rapidly during high-volume load testing, hence, affecting the outcome
of the benchmarking experiment. Furthermore, Antivirus software or endpoint
protection systems running on a node or network follows can consume CPU, memory,
and disk I/O, especially if real-time scanning is enabled. This overhead is unrelated to

the actual workload being tested but can still influence the performance metrics.

3.1.1.5. Timeframe
When benchmarking cloud nodes, it is essential that the tests are conducted within the
same timeframe for all nodes. This ensures that the benchmarking results are fair,
accurate, and directly comparable. Cloud environments are shared infrastructures, and

their performance can fluctuate depending on the time of day, day of the week, and
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overall system load across the provider’s network. So, Running benchmarks at
inconsistent times can introduce external factors that ruin the results and lead to false

conclusions about the performance of the tested nodes.

3.1.1.6. Data Compatibility
To compare the resulted data in an efficient way, this research recommend that the data
is processed and visualized in a unified way with the same data processing tools.
Despite the fact that all data processing tools have the same standard functionalities
there are differences hidden in its implementation behind. For example, when using
standard deviation of the aggregated data, some analytical tools may use corrected
standard deviation as the default function while other consider uncorrected standard
deviation as the default. Also, the difference in the geometric representation of data
between data visualization tools leads to misinterpretation of the produced values. To
avoid this inconsistent interpretation, it is recommended to use the same functions in the
same mathematical tools (and libraries) on all resulted data (and for all subject nodes) in
addition to assure that all resulted records have the same data structure to avoid errors in

fields mapping and data typing operations.

3.1.1.7. Dedication
To eliminate the effect of external factors in the resulted benchmarking data, it is good
practice to dedicate the subject nodes for the benchmarking operation and avoid running
any other irrelevant tasks that are not an evaluating node. The capability of the client
host also should be considered during the benchmarking process. The unstable
performance of the benchmarking clint will lead to unreliable results because of

resource bottlenecks or client-side error like:

heap overflow error
stack overflow error

request timeout error

(which are considered external factors on the benchmarking process) that may appear as
a result of not dedicating the client for the benchmarking operation. Furthermore, if all

the subject nodes are run on the same environment (like same cloud service provider), it
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is better to run the benchmarking client process in the same environment and connect all
the nodes with the client by a devoted Virtual Private Network VPN with high
bandwidth.

3.1.2. Coverage
The benchmarking process must cover as match as possible of resources and
functionalities in the target nodes. For example, it may happen that node 1 has better
performance than node 2 in CPU but its memory is a bottleneck that give it worse
performance than node 2. For this reason, benchmarking framework must give the
ability to run the loads on all resources (CPU, memory, File I/O, network, and other)
and involve its key performance to the resulted data for comparison. For CPU loads the
load should cover different kind of arithmetic, logical, and transferal operations. For
memory loads, the test cases are scaled form small to big data size for memory read and
memory write operations. For storage processes, file read and file write operations are
implemented. The test is run with gradual increase from small to big chunks and the
results are registered separately with enough interval between the runs. For network,
since this research does not focus on security metrics in the network, the nodes and the
cloud environment are configured with minimal security practices to decrease its effect
on the benchmarking resulted data. Network test aims to measure how easy to access
the target node and evaluate it in way that makes it comparable with other nodes. In our
case, network performance is not the major target of our benchmarking, having said
that, it is considered an important external factor that affect the performance of the

subject node.

All the loads are run for short/long periods of time, small/big data sizes and
with/without parallelism. This means, the data sizes in test cases are varied to cover all
sizes levels from tiny chunks then go up till reach the maximum capacity (critical point
test). The test cases also cover the number of tasks that are processed at the same time.
It starts with single process (that serve single client) with single thread. Then, the scale
gets increased to serve more and more parallel processes until the overload threshold is

hit.
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Other factor could be covered in measuring the performance of the cloud service like
the time when the test is run. Varying time timeframe when the test is run expand the
vision regarding the node performance since physical resources on the cloud are
consumed by many virtual nodes most of time. In this case, some cloud technologies are
more affected from intensive cloud usage than others during the rush hours depending
on the hardware, software and virtualization level that the service is built on. For
example, the performance of service that is hosted on a leased dedicated physical server
in the cloud has far higher performance than a service that is hosted on a cloud shared

instance in rush hours.

3.1.3. Configurability

Since recent cloud services instanced, adapted and managed by users (without a direct
intrusion from service providers), cloud services are equipped with dozens of
configuration parameters to shape the current stat and behavior of the service. For the
same reason, the proposed cloud benchmarking framework is flexible enough to meet
the different requirements of benchmarking cloud services in different environments
without the need to modify the core of this framework with minimal utilization of
emulation tools. All the variables of the proposed framework are easy to set, modify and
expand. The configuration parameters are clear for the user, strongly typed and easy to
understand with occasional need for the user to refer to the documentation to understand
how to manage it. One of the recommended methods to implement this configurability
is to have all the configurations are gathered in a single location with a structure that is
readable and changeable by human and machines. The configuration controls all the
functionalities and aspects of the benchmarking system for client side and server side

and it covers:

Methods and loads

Input parameters

Labels

Synchronous and asynchronous iteration

Target Nodes configurations
16



3.1.4. Expandability

It is the ability of the cloud benchmarking tool to support more benchmarking
functionalities in an easy way. Even when the major metrices of benchmarking are
defined and implemented, the benchmarking framework has the plasticity to add new
measurement features to evaluate a new aspect of the target node. The expansion
includes the availability to add new jobs and run it on the client side or server side and
manage its results and append it to the standard data store in a flexible yet compatible

schema.

3.1.5. Comprehensive And Clear Output

The proposed framework has 3 main kinds of outputs, logs, insights and result data.

3.1.5.1. Logs
Logs are generated data that gives information about the benchmarking process on the
client side. They are generated in real time while the benchmarking process going on to
give the system testers enough information about the current situation of the process.
The log operations are required to comprehend all the client’s and servers’ activities in a
clear and readable way. Clarity includes coloring the output depending on the logging
level, spacing and indenting the text relating to execution depth with identifying the
exact current state like iteration number, thread number, current endpoint label and
timestamp. It is important for the generated log to persist locally or saved on a remote
storage so the tester has the ability to refer to it anytime later easily. Logs are usually
used to give user information about the currently running operation like the current

state, progress, errors and warning messages.

3.1.5.2. Result data
The objective of benchmarking tools is to generate data that could be used to benchmark
services’ performance and compare the results. The resulted data from the
benchmarking tool requires high level of compatibility with standard analytical tools.

This means that the resulted data schema must be consistent and machine-readable (like
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relational schema or graphs etc.). The resulted data are organized so attributes are pre-
identified, typed, headed; each record is labeled, identified, and related to exact test
case. The resulted data are able to be read by standard analysis and Business
intelligence BI tools and has flexible schema and easy to expand in future

developments.

3.1.5.3. Insights
Unlike logs data, insights data takes major part in the benchmarking result data that are
used to compare cloud nodes performance. It is required form the cloud benchmarking
tools also to give insights about the operations that are run on the subject nodes which
play important role in evaluating the node’s health. Insight in the benchmarking
framework is different from that one that cloud services providers have. Despite that
cloud platforms insights give information about the general status of the cloud object;
these insights are centered around the target node and they are formed (structured and
filtered) in a way that makes it comparable with other node’s insights. The proposed
framework provides structured insights about the requests that are sent to the subject
nodes to measure important metrices like response time and the amount of data that is

transferred and the status of these requests whether they are succeed or failed.
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3.2. Implementation

As a part of the research, a benchmarking framework is implemented in a way that
meets the majority of cloud benchmarking framework requirements that are mentioned
in this research as a test. The following, are the specifications of the implemented

system:

3.2.1. Client-Server Architecture
The implemented system has client-server architecture where the load services are
hosted in the target nodes and client is in a separate node which sends HTTP requests to

the target nodes and save the responses as a list of records in a single place in the client

host.
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Figure 3.1 Client-server architecture for the proposed cloud benchmarking system
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3.2.2. The Load Service (Server Side)

It is the service that run on the subject node to measure its resources’ capabilities. It has
a group of endpoints that listen to the requests from the client, execute the load, measure
the performance then send back the measurement results as an http response. All subject
nodes have the exact same load service (with same version) and run the same exact
tests. The load web service is implemented in Dot Net Core since it’s wildly supported
by the all the famous cloud service providers and easy to deploy and test. Publishing
Dotnet core to the cloud service is relatively easier than other web frameworks and it’s
possible to publish directly from the development environment or from code base by
DevOps operations. Also, it’s possible to build a docker image and push it to docker

hub so a container could be instanced in any place in the cloud.

3.2.2.1. Endpoints
The load service exposes a set of endpoints that receive client requests, apply the
specified workload, record performance metrics, and return those measurements in the

HTTP response. The following are the implemented endpoints:
CPU load

Accepts the number of iterations and threads as input. Iteration number decide how
many times the mathematical operation (square root) is applied during the run, and
threads count decide how many threads are run at the same time for the specified loops
separately. This endpoint returns integer number that represent the number of

milliseconds this operation took to finish the specified task.
Memory Read

Accepts buffer size (bytes) as input. It generates data with the specified input size and
store it in memory then start calculating the time for the process to read the data from

memory and return the calculated milliseconds as http response.
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Memory Write

Accepts buffer size (bytes) as input. It generates data with the specified input size and
store it in memory and calculate the time of this process then return the calculated

milliseconds as http response.
File Read

Requires file’s block size (bytes). The endpoint generates file with the specified input
size and store it in the disk storage then start calculating the time for the process to read

the data from the file and return the calculated milliseconds as http response.
File Write

Requires file’s block size (bytes). It generates data with the specified input size and
store it in the disk storage and calculate the time of this process then return the

calculated milliseconds as http response.
Data Transfer

This endpoint receives amount of data and return it -as it is- as a response. The
benchmarking measurements for this test are noted in the client side and the amount of
the transferred data also. The objective of this run is to calculate the period of the time

between the moment when the request starts until the response received.

Custom load

This endpoint receives python code as input parameter and execute it on the server host
then return the result. The result is the content of a variable in the python code that was
already specified in the input. This feature makes the load service extendable and open
for further custom loads which may be required on the target nodes. The resulted
response of this endpoint is captured by the client and added to the benchmarking result

data.

Note: This endpoint is a vulnerability point in system’s security. Since the
benchmarking system is setup with minimal security configurations, this endpoint

allows attackers to inject code and use this node as start point to attack other targets.
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3.2.3. Client app

Benchmarking system has a single client app where the benchmarking process starts.
The client app gives the tester the ability to configure how the benchmarking process
goes and initialize and trigging all load processes by sending http requests to their
endpoints. The client runs all the test cases on all subject nodes equally, construct the
result data and generate logs in real time. In this research, the client app is implemented
in Dotnet Core as console app that makes it portable and compatible with different
operation systems and shows the logs formatted in real time with the ability to save it in

log file also.

3.2.3.1. Configurations
All benchmarking runs are managed by configurations that are set by the tester before
starting the process. The configuration file contains details about all the intended test
cases to be run on the nodes with information about the target nodes too. For each
endpoint, there are a list of cases that are meant to be executed by the client on all
nodes. Each case contains the input parameters of the request and labels to identify the
resulted data. The config file also contains information about the nodes that run the load
services and listening to the requests; for each node, config defines the url and the label

for that node. The full schema of the configuration file in the client is in Appendix A.2.

3.3. Case Study: Azure App Service Vs Docker Container

Evaluation

The implemented benchmarking system is used to benchmark two Azure cloud
technologies: Azure App Service and Azure Docker Container to test the efficiency and
the usability of the proposed framework. The client was run on Azure virtual machine
and those 3 objects (client, app service, and container) are connected by a dedicated
high-bandwidth VPN. Both subject nodes are registered and labeled in the client’s

configurations.
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Figure 3.2 Cloud Architecture for Azure App Service Vs Docker Container Benchmarking

3.3.1. Azure App Service
An instance of Azure App Service is created in Azure platform with Tier (S2 West
Europe, SGB 2Cores). This service is dedicated to serve the benchmarking client and
not used or connected to any other client. Then the load app is built and deployed to this

service.

3.3.2. Azure Docker Container

The benchmarking load app is built and composed into docker image with all libraries
and dependencies layers. After that, a docker container in Azure is instantiated from the

built image with the same tier of Azure App Service that made for benchmarking.
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3.3.3. Client App

The client console app is set up in a node within the VPN that the other two subject
nodes are set in to guarantee a stable accessibility. It’s configured to run a diverse kind
of tests for each subject resource (single/multi threads with many iterations) with
different levels of loads. The client is configured also to identify the connected nodes
with the required links and labels are set to distinct the nodes in the resulted data. The

full configuration data of the client are in Appendix A.1 .

4. Findings and Results

After running the experiment (with same exact configs, input parameters, and data
sizes) on both services (Azure app service and Azure Docker container), the output data
revealed the key performance differences between the two service for each aspect with

the help of BI and data visualization tools.

4.1. File Read

The chart in Figure 4.1 reveal the file read performance for both app service and docker
container on Azure when the file sizes are 1IMB, 10MB and 100MB for single user
(client thread) then for 10 users (client threads). For file size 1MB, app service has close
performance to container, however, the higher file size to read the bigger difference of
performance between them appears. Container had a better response time than app
service and the almost all the values distributed close to the average which tell that it
has stabile response time. Meanwhile, app service has bigger spread around the median
and the bigger the file to read the bigger range of data distribution appears. Running
many processes of reading files simultaneously reveals that container did better job than

app service too. In general, the average response time for file read for service with 10
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users at the same time is better when using docker container that it is in app service.
Despite the response range in asynchronous run for container is bigger than it is in
synchronous one, it still shows rather better (more stable) performance than app service.
The increased size of the files to be read didn’t affect the stability of the response time.
However, we see in the Figure 4.1 that app service has far big standard deviation for
response times. This means when many users run the load at the same time, some users
will get their response relatively faster than others who will wait more despite they sent

the request at the same time.
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Figure 4.1 File read performance comparision between App service and docker container in Azure

4.2. File Write

A file write load was tested on both the App Service and Docker container using
different file sizes: IMB, 10MB, and 100MB. The tests were first run with a single user

(10 iterations), then repeated with 10 users (client threads) running simultaneously.
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With a single user, the App Service showed a wide variation in response times when
writing 1MB files, with some outliers reaching 53ms and 55ms. For larger files, its
performance became more consistent, averaging around 140ms for 10MB and just under
2000ms for 100MB. On the other hand, the Docker container showed very stable
performance across all file sizes, with minimal variation around the average. In every
case, the container significantly outperformed the App Service -at least 7 times faster-
and the performance gap increased with the file size. When running with 10 users
simultaneously, the App Service again showed inconsistency, especially for 1IMB file
writes: some requests were processed as fast as 17ms, while others took around 40ms,
indicating asynchronous handling. In contrast, the container maintained stable and lower
response times even under concurrent load, outperforming the App Service across all
file sizes. Overall, the performance difference between the App Service and the Docker
container becomes more noticeable as file size increases, both in terms of speed and

consistency.
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Figure 4.2 File write performance comparison between App service and docker container in Azure

4.2.1. File Write Stress Test

We re-run the file write test multiple times, and for each run, the file size increased by
an effective ratio. The test (in Figure 4.3) is run on 200, 500,1000,1200,1500, and 2000
MB sequentially. App service and Container showed a linear increase in processing
time for file write, but with different slope. App service kept responding with
throughput relative to the size of the file that is being processed. However, all the runs
that exceed the file size of 1500MB have failed. The subject App service is instantiated
with tier S2, and despite the storage limit for this tier being 512GB [7], a single file
write process with a size of more that 1500GB always fails, and there are many possible
reasons for this. This process is triggered with a REST API request, even with
increasing the request time limit in the web service configuration, there is still a time
limit (in Azure configurations) for the request, and once this time is exceeded, the

connection will be lost. Other reasons for this failure could be the allowed size for a
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single file or the processing time limit in the operation system of the service. Also, the
load service is implemented in a way that deletes the written data after the evaluation
process is finished (garbage collection), so there is no accumulation of waste as a result
of repeating the runs many times. Docker container revealed a linear relationship
between the load file size and the time taken to write the file. This relation sustains until
2000MB of file size; after this point, all file-write attempts fail. The same possible
reasons for failure that are mentioned for the app service apply to container. From these
results, we indicate that Container has higher durability than App Service under

intensive file write loads.
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Figure 4.3 File write time per data size
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4.3. Memory Read

Memory read performance showed stability for both app service and container when the
run is sequential (single thread). Container performance is measured as 3 times better as
app service for data sizes 10MB, 50MB, 100MB with single thread. When running 10
memory read processes simultaneously, the periods range of the process in app service
is registered in a very wide scale comparing with container. The average time of app

service is also 6-times (at least) higher than the average time of container.
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Figure 4.4 Memory read performance comparison between App Service and docker container in
Azure
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4.4. Memory Write

Similar to the results observed during memory read performance testing, the Docker
container continued to demonstrate superior performance over the App Service in
memory write operations as well. However, the difference between the two was not as
significant as in the read tests. When performing memory registrations (writing data to
memory), both App Service and container showed closer average response times,
especially when running with a single thread or multiple synchronous threads. This was
a noticeable contrast to the memory read performance, where the App Service
consistently lagged far behind the container. Despite the closer averages, the container
still maintained an edge, particularly in single-thread runs where it performed up to six
times faster than the App Service. That said, as the size of the memory data being
written increased, the performance difference between the container and App Service
began to shrink. In other words, the more load we tried to write into memory, the more
similar the performance results between both platforms became. It's also worth
mentioning that although outlier values were observed in the container results, these
were rare and didn’t significantly affect the overall outcome. Most of the container's
response times stayed close to the average, showing a stable and predictable behavior.
On the other hand, the App Service showed more variation in its response times, even
though the average was close in some scenarios. This stability in the container’s
performance, combined with its generally faster execution, confirms that it handles
memory write operations more efficiently - especially under lighter loads or smaller

data sizes.
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Figure 4.5 Memory-write performance comparison between App Service and docker container in
Azure

4.4.1. Memory Stress Test

Other runs are conducted with increasing the size of the load data for each run. The
objective is to discover the limits of available memory size particularly. The requests
are run in a sequence of memory write requests, with increasing the data size every
time. The app service experienced a steady increase in response time, correlated with
the increase in data size. App service failed to complete the memory write operation
with data sizes above 1000 MB. For all data sizes, the container has 4 times better
performance than App Service. It also revealed a linear relation between the data size
and the performance of memory write. Meanwhile app service had a limit of 1000 MB
data size without errors, the container exceeded this threshold to provide a stable
performance until the edge of 2000 MB; After this boundary, the majority of memory

write operations fails.
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Figure 4.6 Memory write time per data size

4.5. CPU Load

The CPU load that applied is a simple mathematical operation (square root) looped
100000 times. For the first run, we run 20 client threads simultaneously and each
request is handled with single thread in the server side for both app service and
container. In Figure 4.7, the left side reveals that with 1 thread in the server side, the
handling 20 users asynchronously took 65ms while it took only about 5Sms for container.
The same load is run again but with single user this time with 20 threads were run
asynchronously at the same time on server. In the Figure 4.7 (right side) we see that
finishing this run took 90ms for app service while it took only just under 30ms. This
shows that container has lower processing time than app service whatever is it with

single vs multi-users or single vs multi-threads are run on the server side. This
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experiment is made in a way that shows the difference if the parallelism is applied from

external factors (like users) vs the internal factors (multi-threading).

When we compare the results of two runs of the container (multi-users vs multi-
threads), we notice that the difference in performance of the container had 20 users with
single thread for each outweigh the running 1 user with 20 threads processing despite a
single docker container is used for this experiment (no containers orchestration tools -

like Kubernetes- are used or setup for this experiment).

When 1 user triggers 20 asynchronous operations, All those operations are handled by
the same process. They rely on the ThreadPool, I/O scheduler, and task queues inside
the runtime (in our case .NET). There are many concepts in web service affecting these
results like ThreadPool, Task scheduling delays, CPU context switching overhead,

Single-process resource throttling by Azure.

Azure may restrict the CPU portion per container, depending on the configuration (App
Service Plan, Container Instances, etc.). So, A single container running 1 process with
20 async tasks might be CPU-starved or I/O throttled. When 20 users connect externally
(via HTTP or similar), they trigger independent request handlers which can be
processed more efficiently by the container’s web server or might result in parallelism
at the request level, even without multiple threads (via async 1/O). So, while both
approaches use one container, external requests leverage the container's web server’s

concurrency model, which is optimized for many simultaneous inbound requests.
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Figure 4.7 CPU load performance comparison between App Service and docker container in Azure
for single vs 20 users

4.5.1. CPU Stress Test

A sequence of CPU load runs is measured with an increased amount of load in each run.
The Figure 4.8 reveals the increase in the processing time of App Service and Docker
Container when increasing the number of simultaneous processes (threads) in the
threads pool. App Service processing time increased continuously with the increase of
the number of load threads. In some stages (5000 to 5500, 7000 to 7500), a change in
the pattern appeared. After the processing time reaches a specific level, it experiences a
sudden decline (better performance) despite the steady increase of the load. This
happened because of the expansion of the CPU thread pool capacity dedicated to this
service. In Azure App Service, there are worker tasks that monitor the percentage of
CPU resource usage and increase/decrease the capacity depending on the load. In our
case, every time thread management processes get close to being overloaded, resource
management job increases the capacity of this process, so the processing time decreases.
The container showed a 25% better performance during the runs in general. In Figure

4.8, we notice a decrease in processing time for the container when increasing the load
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from 8500 to 9000. No failure was noticed for all runs, and the resources (for app

service and container) had a continuous expansion as the load went higher.
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Figure 4.8 CPU processing time per threads count

4.6. Network Stress

Hosting services in cloud systems are setup differently depending on the technology
behind that service and the environment, so, one of the major metrices to consider when
benchmarking services on the cloud is accessibility. It may happen that two nodes have
same resources capacity allocation on the cloud but are implemented in different
technologies which one of them requires extra data processing than another which lead

to longer response time.

In this experiment we send a request with load that has a specific size of data, and we

get response with the same amount of data. We measure the period between the moment
when the request is sent and the moment when the response is received (unlike the other
experiments when period calculation is occurred at the server side and the period is sent

as a response). The objective of this run is to measure the level of accessibility of the
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subject cloud services and compare the response time of them. It’s important to mention
here that the result data is related also to the environment condition of the client
including network bandwidth and request/response processing time in the client side,
however, following the specifications that mentioned before (characteristics of
benchmarking framework) like high bandwidth, dedicated network, high performance
and dedicated client host, repeating the experiment, and other conditions play important
role in eliminating the effect of the external factors on the result data. In Figure 4.9 and
Figure 4.10 we see the result of runner network stress load on app service and container
with data size of 1MB and 10MB separately with single thread. Since there are outlier
values, interpreting the performance from time sequence chart (Figure 4.10) is easier
than doing so from box plot (Figure 4.9). In Figure 4.10 we see the response time of
running the load on the target node registered by the time. With small data sizes (1MB)
app service and container did a relatively stable performance and container showed a
slightly better performance in general. With data size of 10MB, the response recorded
more fluctuation in performance and wider range around the median. We cannot tell the
real reason behind the extreme outlier values that appeared, because it may be due to a
network stall form the client side or server side. In general, these runs test the effect of
the ecosystem of the target node rather than measuring the key performance of the node

itself.
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Conclusion

This study is concerned with evaluating and comparing software performance in cloud
environments. Virtualization, decentralization, global distribution, and cost; made cloud
services a challenging subject to evaluate. The currently provided solutions are either
missing the required compatibility with the conditions of the cloud environment or they
are generalized in a way that makes it unaffordable to customize in terms of both time
and effort. This study proposed a benchmarking suite that has specific properties and
methods to evaluate and compare cloud services efficiently. Dedication, simplicity,
compatibility, precision and timing are the most important requirements to achieve fair
comparison between cloud services. Furthermore, the ability to cover the major
resources in the subject node, in addition to configurations that support using multiple
users in multiple iterations in the test process, are essential features in the cloud
benchmarking framework. This research also recommends that structured data with
clear and formatted logs and insights outputs are important factors in this context. The
extendibility is also considered by offering a flexible way to add new test routine and

send it to be executed on the subject node in the cloud.

A detailed description of a concrete implementation of the framework is proposed that
includes all the recommended features. A practical test is conducted to benchmark the
performance of Azure App Service against Azure Docker Container in terms of CPU,
memory, storage, and network capabilities. Azure Docker container revealed superiority
against Azure App Service in CPU, memory, file I/O, and accessibility performance for
multithreaded tasks. However, a close performance with a slight tendency to containers

is registered for loads that are executed with single threads.

4.7. Future Steps

This research is not final, and there are many further steps could be taken in the context

of this research.

More measurements could be taken on more services on cloud like including Azure
container orchestration (Ex, Kubernetes) in the benchmarking routine, or comparing the
same service (like Docker container) between different cloud service providers (like
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Google Vs Azure Vs IBM) and interpreting the concluded results. The conducted
research could be taken for a wider scope of configurations like the variety of data scale
layers, number of users, and iterations, initiating the same runs at different times, and so

on.

This research is focused on measuring the main resources of the computation node
(CPU, Memory, storage, and data transfer); however, this research could be taken
further by supporting more resources to evaluate like DB operations (CRUD and 1/0),

operating system operations, and more.
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APPENDICES

4.8. Appendix A: Data Blocks
4.8.1. Appendix A.1: example of cloud benchmarking client’s

configuration

{
"fileWriteOperationConfigs": [
{
"note": "“/////////////////For 1 user: File size(MB)=1,10,100 (10
iterations)/////////1/7/1/777/1777/11777",

nfileSize": 1,

"threads": 1,
"iterations": 10
3
{
"fileSize": 10,
"threads": 1,
"iterations": 10
3
{
"fileSize": 100,
"threads": 1,
"iterations": 10
3
{

"note": “/////////////////For 10 user: File size(MB)=1,10,100 (1
iteration)/////////////7//7//7/////7/",

"fileSize": 1,

"threads": 10,

"iterations": 1

"fileSize": 10,
"threads": 10,
"iterations": 1

I

{
"fileSize": 100,
"threads": 10,
"iterations": 1

}

1

"fileReadOperationConfigs": [
{
"note": “/////////////////For 1 user: File size(MB)=1,10,100 (10
iterations)///////////1/7//771/77/1777/77",
"fileSize": 1,
"threads": 1,
"iterations": 10
H
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"fileSize": 10,
"threads": 1,
"iterations": 10

i

{
"fileSize": 100,
"threads": 1,
"iterations": 10

i

{

"note": "“/////////////////for 10 user: File size(MB)=1,10,100 (1
iteration)///////////111/7///117/11//77",

"fileSize": 1,
"threads": 10,
"iterations": 1
i
{
"fileSize": 10,
"threads": 10,
"iterations": 1
i
{
"fileSize": 100,
"threads": 10,
"iterations": 1
}

1

"memoryReadOperationConfigs": [

"note": "“/////////////////For 1 user: dataSizeMB=10,20,50(10
iterations)///////////////7//////7//7//7",

"dataSizeMB": 10,

"threads": 1,

"iterations": 10

3

{
"dataSizeMB": 20,
"threads": 1,
"iterations": 10

I

{
"dataSizeMB": 50,
"threads": 1,
"iterations": 10

I

{

"note": “/////////////////Ffor 10 user: dataSizeMB=10,20,50(1
iteration)/////////7/7///71/77/77777/77/77",
"dataSizeMB": 10,
"threads": 10,
"iterations": 1
3
{
"dataSizeMB": 20,
"threads": 10,
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"iterations": 1

I

{
"dataSizeMB": 50,
"threads": 10,
"iterations": 1

}

1

"memoryWriteOperationConfigs": [
{
"note": "“/////////////////for 1 user: dataSizeMB=10,20,50(1
iteration)////////11/7/7717/77711777/17777",
"dataSizeMB": 10,
"threads": 1,
"iterations": 10

I

{
"dataSizeMB": 20,
"threads": 1,
"iterations": 10

I

{
"dataSizeMB": 50,
"threads": 1,
"iterations": 10

I

{

"note": “/////////////////Ffor 10 user: dataSizeMB=10,20,50 (1
iterations)/////////////1////////7//7/7",

"dataSizeMB": 10,

"threads": 10,

"iterations": 1

I

{
"dataSizeMB": 20,
"threads": 10,
"iterations": 1

I

{
"dataSizeMB": 50,
"threads": 10,
"iterations": 1

}

1
"cpuStressOperationConfigs": [

"note": "“/////////////////for 20 user, 1 thread
[171177777717177777117777777",

"threads": 20,

"iterations": 1,

"loadIterations": 1000000,

"loadThreads": 1
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"note": “/////////////////for 1 user, 20 threads
[1177717771777777717777777",
"threads": 1,
"iterations": 1,
"loadIterations": 1000000,
"loadThreads": 20
}
1,

"networkStressOperationConfigs": [

{
"note": "“/////////////////For 1 user: dataSizeMB=1,10,50 (10
iterations)////////////////////71/7//7//7",
"dataSizeMB": 1,
"threads": 1,
"iterations": 10

I

{
"dataSizeMB": 10,
"threads": 1,
"iterations": 10

I

{
"dataSizeMB": 50,
"threads": 1,
"iterations": 10

I

{

"note": "“/////////////////For 10 user: File size(MB)=1,10,50 (1
iteration)///////////////////7/////77",
"dataSizeMB": 1,
"threads": 10,
"iterations": 1
3
{
"dataSizeMB": 10,
"threads": 10,
"iterations": 1

"dataSizeMB": 50,
"threads": 10,
"iterations": 1

1,
"Hosts": [
{

"BaseUrl": "https://cloudbenchmark20250420213840.azurewebsites.net",
"Name": "AppService"

"BaseUrl": "https://cloudbenchmarkd1125484658495.azurewebsites.net",
"Name": "Container"
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}

"SleepAfterHost": 1,
"SleepBeforeIteration": 10
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4.8.2. Appendix A.2: Full schema of cloud benchmarking client

configuration

"$schema": "https://json-schema.org/draft/2020-12/schema",
"properties": {
"cpuStressOperationConfigs": {
"items": {
"properties": {
"iterations": {
"type": "integer"

I
"loadIterations": {
"type": "integer"

I
"loadThreads": {
"type": "integer"

I
"note": {
"type": "string"

1
"threads": {
"type": "integer"

b

"required": [
"iterations",
"loadIterations",
"loadThreads",
"note",
"threads"

1,

n ypell : Ilobjectll

1
lltypell : Ilarrayll

1
"fileReadOperationConfigs": {

"items": {
"properties": {
"fileSize": {

"type": "integer"

1
"iterations": {
"type": "integer"

1
"note": {
"type": "string"

1
"threads": {
"type": "integer"
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3,

"required": [

"fileSize",
"iterations",
"threads"
1,
n ypell : Ilobjectll
i
n ypell : Ilarrayll

1
"fileWriteOperationConfigs": {

"items": {
"properties": {
"fileSize": {

"type": "integer"

I
"iterations": {
"type": "integer"

"Bote": {
"type": "string"

"threads": {
"type": "integer"

}

"required": [
"fileSize",
"iterations",
"threads"

1,

lltypell : Ilobjectll

}

lléypell : Ilarrayll

"Hosts": {
"items": {
"properties": {
"BaseUrl": {
"type": "string"

"Name": {
"type": "string"

3,

"required": [
"BaseUrl",
IINamell

1,

lltypell : "Object"

}

ll-éypell : Ilarrayll

1
"memoryReadOperationConfigs": {
"items": {
"properties": {
"dataSizeMB": {
"type": "integer"
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}.
"iterations": {
"type": "integer"

1
"note": {
Iltypell : "stringll

1
"threads": {
"type": "integer"
i
"required": [
"dataSizeMB",
"iterations",
"threads"
]

"éype": "object"
lI-,typell : Ilarrayll

"memoryWriteOperationConfigs": {
"items": {
"properties": {
"dataSizeMB": {
"type": "integer"

1
"iterations": {
"type": "integer"

"Bote": {
"type": "string"

"threads" : {
"type": "integer"

i

"required": [
"dataSizeMB",
"iterations",
"threads"

1,

lltypell : Ilobjectll

}

ll-éypell : Ilarrayll

1
"networkStressOperationConfigs": {
"items": {
"properties": {
"dataSizeMB": {
"type": "integer"

1
"iterations": {
"type": "integer"

I
"note": {
"type": "string"

"éhreads": {
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"type": "integer"

i

"required": [
"dataSizeMB",
"iterations",
"threads"

]

1

n ypell : ||°bjectl|
1

Iltypell : Ilarrayll

1
"SleepAfterHost": {
"type": "integer"

"SleepBeforeIteration": {
"type": "integer"

b,

"required": [
"cpuStressOperationConfigs",
"fileReadOperationConfigs",
"fileWriteOperationConfigs",
"Hosts",
"memoryReadOperationConfigs",
"memoryWriteOperationConfigs",
"networkStressOperationConfigs",
"SleepAfterHost",
"SleepBeforeIteration"

1,

Iltypell : llobjectll
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