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ABSTRACT

A PERFORMANCE AND FUNCTIONAL ANALYSIS TOOL FOR TESTING AND
MAINTENANCE OF WEB-BASED APPLICATION FROM THE USER

PERSPECTIVE

ASLAN, Alper
M.Sc., the Department of Computer Engineering
Supervisor : Dr. Murat SARAN

January 2014, 103 Pages

This thesis focuses on the performance stability score (PSS) of the Web-Based
Application Workflow (WBAW) and gathers the automated virtual user response
times, repeated with scheduled periods, to calculate the best successful
response interval heuristically. The lack of server-side hardware, network and
application resources can affect the end-user Internet browsing experience
negatively. This kind of negative effects can be monitored only on the end-user
web browser. The virtual user browser scripts can be used to monitor the
problems. The name of the application, developed, is called “MyToolset”. It is
designed and implemented by using the open source technologies. The research
on this subject aims to monitor the performance degradation and failures on
WBAW weekly, raise appropriate alerts and calculate the performance stability
score. Furthermore, MyToolset reports the WBAW failures by taking the snapshot
of the end-user browser perspective as evidence. The entire mathematical model
is based on the calculation of this idea. Live graphics and comparable charts are
used to report the results. After custom consecutive performance degradations

and failures occur, MyToolset will raise the alerts. The thesis concludes that the



WBAW and PSS is used for monitoring, test automation and helping the capacity
planning of server-side resources, WBAW works on, such as hardware, network
and applications.

Keywords: Virtual User Simulation, Web Base Application Performance Score,
Web Browser Simulation, and Real-time Statistical Performance Interval
Calculation.
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WEB TABANLI UYGULAMALARIN SANAL KULLANICI SIMULASYONU
YARDIMIYLA BAKIM VE TEST AMACLI PERFORMANS VE FONKSIYONEL
ANALIZ ARACI

ASLAN, Alper

Yuksek Lisans, Bilgisayar Muhendisligi Anabilim Dall
Tez Yoneticisi : Yrd. Dog. Dr. Murat SARAN

Ocak 2014, 103 Sayfa

Bu tez, Web Tabanh bir Uygulama is Akiginin (WTUIA) belli periyotlarla sanal
kullaniciya olan cevaplama surelerine bakarak en iyi performans araligini
hesaplamayl ve performans stabilite skorunu bulmayr amacg¢ edinmistir.
Geligtirilen uygulamanin adi “MyToolset” tir. MyToolset, sanal kullanici
simulasyonunu kullanarak web sayfalarindaki stre¢ ve akislari izler. Olasi
sunucu donanim, yazihm, ag ve uygulama tabanindaki hatalarin son kullaniciya
olan performans ve negatif etkilerini takip etmekte kullanilir. MyToolset, agik
kaynak kodlu (Apache HTTP server, Tomcat server, struts library vb.) ve ticari
teknolojiler (6rnedin; Imacros Enterprise edition vb.) kullanilarak gelistiriimis bir
yazihmdir. Bu c¢alisma ile amaglanan, bir hafta boyunca Web Tabanli bir

Uygulama Is Akisinin ka¢ kez performans problemi yasadigini ortalama



yanitlama slrelerini de kullanarak matematiksel modeller ile hesaplayip takip
etmektir. TUm raporlamalar, gergcek zamanlh grafik ve semalarla desteklenmistir.
Performans stabilite skoru (PSS), u¢ kullanici simulatéri sonuglari kullanilarak
hesaplanir. Bu calisma sonunda dzetle, Web Tabanli bir Uygulama is Akislarin
izlenmesi ve performans stabilite skoru hesabi; sistem monitord, test otomasyonu
ve kapasite planlanmasi igin kullanilabilecek matematiksel bir ydntem
Onerilmektedir.

Anahtar Sozciikler: Performans Stabilite Skor, Web Tabanli Uygulama
Performansi, Sanal Tarayici Similasyonu, Istatistije Dayali Performans

Hesaplamasi.
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CHAPTER 1

INTRODUCTION

This section introduces the aim and significance of the study and implementation

of the system called “MyToolset”.

1. Aim of the study

The aim of the study is to find the performance anomalies and failures on web-
based applications from the user perspective by using a software system. This
study uses the response times of each test activity and the Performance Stability
Score (PSS) values (as explained in the “Mathematical Model and Algorithms”
section) to observe automated end-user experience test results. This will allow
the system administrators to find the performance anomalies and failures in the
server resources so that they can solve the problems. The performance and
failures of Web-Based Application depends on these resources (such as
hardware, network, and applications). Employing a software system that tests
each part of the Web Application can allow us to test these resources. For
example, user login is one part of the e-commerce web applications. If we cannot
login to the system during the test, this means that there is a problem in any of
the server resources. Our software system captures the browser session and
stores it in the file system as evidence. System administrators can examine this

evidence and find the solutions accordingly.

2. Significance of the study

Web-Based Applications (WBA) are getting more and more important in our
everyday lives, especially in e-commerce, e-banking, knowledge management,
social networks, etc. We are using those Web-Based Applications not only one
time but also very many times at every day. Lots of people are using Web-Based
Applications at different age and at various skill levels. Web-Based Applications
have the ability of serving web applications to the many people simultaneously.
The markets on those Web-Based Applications and their alternatives are growing

day by day. The end-user expects the services with the best Web-Based
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Application performance, and without interruption and error. Thus, the business

continuity on Web-Based Applications is getting more and more important for

company managements and market shares nowadays. According to [1], the

Internet User Percentage increases around 8% almost every year, and the

Internet coverage on whole world is 34%. Table 1 shows the results of the study

conducted by Kleiner, Perkins, Caufield, Byers (KPCB) research [1].

Table 1 KPCB Internet Usage Trend (2.4B Internet Users on Global Markets)

Rank Country 2008 - 2012 2012 Y/Y Growth Population
Internet Internet % Penetration
User Users (MMs) %
Additions

(MMs)
1 China 264 564 10 42
2 India 88 137 26 11
3 Indonesia 39 55 58 23
4 Iran 35 42 205 55
5 Russia 33 70 6 49
6 Nigeria 31 48 15 30
7 Philippines 28 34 32 25
8 Brazil 27 88 6 45
9 Mexico 19 42 9 37
10 USA 18 244 3 78
11 Argentina 17 28 57 68
12 Egypt 17 30 11 38
13 Colombia 14 25 39 54
14 Turkey 13 35 17 47
15 Vietnam 12 31 7 35
16 Top 15 654 1473 15 34
17 World 902 2406 8 34

The new hardware and software technologies are very sophisticated. They allow

the engineers to design and implement faster and more reliable systems. If any
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performance degradation occurs, then the end-users can choose another Web-
Based Application hosting provider easily because there are very many different
alternatives. The system administrators and the application solution engineers
understand that Web-Based Applications should have performance or execution
problems at minimum rate [2]. So they should monitor and they need to be
warned immediately when the temporary or permanent performance and
execution problems occur in Web-Based Applications. The Website failure

causes and its percentages are listed on Appendix: Causes of Failures [3].

Web-Based Applications have some types; Flash based, Silver light based,
HTML and JavaScript based. Although the examples in this thesis are on HTML
Based Web-Based Applications, the calculations of the performance stability
score are the same with the other types of Web-Based Application. Web-Based
Application consists of some components such as; Web Browsers (WB), Web
Servers (WS), Web Application Servers (WAS) and Database Management
System (DBMS) [2]. Web Browser translates and runs the end-user client view of
the Web-Based Application. The client views use some client-side technologies
such as HTML, JavaScript, CSS, etc. The server-side components of the Web-
Based Application are hosted on web application servers. Some of the widely
used technologies are Java EE, Ruby on Rails, PHP, Perl, Python, and the
ASP.Net. The Web-Based Application (WBA) is retrieving the necessary data
from the Database Management System. Connection pools or some data service
layers control the connection between the server-side application and DBMS.
These components’ performances depend on the hardware, software, system,
and software design and programming skills. The requested data is sent back to
the end-user's Web Browser from the server-side application components,
running on the container of Web Servers, and Web Application Servers over
Hypertext Transfer Protocol (HTTP). Hypertext Transfer Protocol is the common
language of the modern global Internet. The Web-Based Application uses
Hypertext Transfer Protocol to communicate with each other [4]. The Web
Application Server has container, which runs the associated server-side
application, fetches the relevant data from database management system and
creates the response HTML or the data. Web Browser renders the appropriate
response screen and the resultant web page will be displayed by the end-user
Web Browser. Web-Based Application Workflow (WBAW) can respond to the

excessive amount of simultaneous requests. This will cause the possible
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resource limitations to respond to these requests. This is the interaction of each

component on the Web-Based Application.

Performance Stability Score allows us to monitor the performance degradations
and failures more intelligently and more easily. The Performance Stability Score
also gives us the strong inputs for the capacity planning of server-side resources,
and the faults on the old and new deployments of Web-Based Application.
Performance Degradation is monitored and calculated by using the real time
performance intervals. The real-time response times of the servers with respect
to the end-user Internet browser requests are used to calculate the performance
intervals. The system user can also give the boundary values of the performance
intervals manually. If any Performance Stability Score is bigger than the
maximum boundary value or it is less than the minimum boundary value, then the
system will warn the authorized personnel by raising the alerts. In addition, the
solution warns the responsible person when the Web-Based Application
Workflow crashes and has no response to the end-users too. It is important to
take note that Performance Stability Score is the live monitoring score of Web-
Based Application Workflow from the virtual end-user perspective. The
implemented solution that runs the macro data script, collects the response time
values, calculates the Performance Stability Score, and raises alerts is called as
“‘MyToolset”. Web-Based Application Workflow Performance depends on the load
on the server for some periods. For example; end-users prefer to use Web-
Based Application Workflow mostly on weekends. Mostly at night times, the Web-
Based Application Workflow will not be used, and the system load is low, then the
response times will be faster during the night hours. So the performance interval

should be accuretely calculated in real time by the solution.

MyToolset is monitoring real-time performance and Web-Based Application
failures. It is using end-to-end synthetic user transactions and automated end
user experiences. MyToolset is supporting not only single site but also the
multiple site of multiple workflow of the Web-Based Application. There are some
similarities between this study and the study conducted by Dalal, S. et al. [13]. In
their study, they analyze the response of each request of synthetic users similar
to this study. In the present study, a mathematical model has been developed to
calculate the real-time performance stability score of Web-Based Application by
using some measurements as explained in the “Mathematical Model and

Algorithms” section. Performance Stability Score can include failure response
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time values or only successful performance response time values separately.
This thesis includes the results of the experiments conducted with the synthetic
(virtual) users on STM web site. In [14], web performance has been monitored in
different geographical regions, and in different time intervals. On the other hand,
MyToolset analyzes the web performance only in different time intervals, and it
will be a future work to include different geographical regions to web performance
analyzing process.

Although MyToolset is not directly focusing on the web services especially
publishing streaming data, it can search the keywords on text streams to analyze
the system failures and performances. Some researchers have conducted on
these topics especially on binary and text stream data [15]. There are studies
employing monitoring tools that are developed in the system, end-to-end,
container, and log-analysis level [16]. In this study, we incorporated an end-to-
end monitoring technigue. End-to-end level monitoring will attempt to capture
end-user actions, while they are accessing the web services. MyToolset is an
end-to-end monitoring level solution that simulates the end-users. It gathers the
performance data to help IT management staff, and business managers to
identify the issues before it affects end-users and ongoing web business

operations negatively [16].

There exist some free or licensed web solutions for profiling and performance
analyzing, for example, HP Load Runner, GTMetrix, Paessler, Site24x7 and
Pingdom. Each of them has some advantages and disadvantages. Table 2

shows the comparison matrix between some existing solutions and MyToolset.
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Table 2 Comparison Matrix Between Existing Solutions and MyToolset

Test Automation No Yes
Telnet and Ping IP and Ports Yes Yes
Real User Browser Simulation No* Yes
Scripting Language No Yes
Taking Evidence Screenshots No Yes
Defining Simple Alert Rule Dependencies No Yes
Collecting the Response Time Yes Yes
Customizing Waiting Count No Yes
Alert by using Email and SMS Yes Yes
Scheduling Hundreds of Alert Rules No Yes
URL Content Check Yes Yes

*HP Load Runner (http://www8.hp.com/us/en/software-solutions/software.html?compURI=1175451)
includes real user browser simulation

17



CHAPTER 2

RELATED LITERATURE

The concepts related to this study are explained in detail as follows;

1. Hyper Text Markup Language

HTML is a markup language to create the platform independent documents.
HTML can represents not olnly the text contents but also media, audio, news and
scripting languages. It has been used by World Wide Web global information
initiatives since 1990 [5]. Performance degradation happens when WB renders
the big sized web pages — big sized images, long source codes and some

multimedia content, videos, etc. to display the web page.

2. Hypertext Markup Protocol

HTTP is the protocol that works as request and response model. This model
contains one request and its related response. Client sends request to the web
server and it sends back the response content to the client over a connection
with it. The response content consists of status of response, message, error
code and body content with respect to the MIME type. MIME types determine the
content type of the response. It is working on the network between Web Browser
and Web Server, Web Application Server. The client submits a Hypertext Markup
Protocol request message to the server over Hypertext Markup Protocol. The
communication over HTTP is mostly initiated by the clients and finished by the
server responses [6]. The client uses the Uniform Resource Locator (URL)
address of the server to identify the server location on the network. Hypertext
Markup Protocol is slow when excessive amount of parallel and big sized data
transferred over it. Some of the Hypertext Markup Protocol i.e. gzip compression
techniques are making the transferred data foot print small and so the transfer

over network performance is better.
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3. Web Browser

WB is a software application to find and display the web responses. It uses the
URL address of the web content and it renders as comprehensible HTML, XML
or Javascript responses over HTTP. Each resources such as text, media, audio
or script based content are requested one by one over the network. After each
requested contents are downloaded, it shows the rendered page on its canvas.
Every end-user requests such as clicking buttons, navigate to link, mouse over
content etc. on WB can initiate another request and response communication [7].
Web pages are linking with each other by Hyperlink. The Hyperlinks give the end-
user to call the other web pages without entering its Uniform Resource Locator
by clicking on them. This will allow the end-user to navigate to other related web
pages. There are several types of the browsers such as text browsers, graphical
browsers and multimedia browsers. The most known web browsers are Internet
Explorer, Firefox, AOL, Opera, and Safari [7]. The web page performance is
directly related to the web browser retrieving, rendering and displaying

performance.

4. Web Server

WS is the software application to serve the static or dynamic content to the World
Wide Web (WWW). It can serve content, such as images, files, scripts and
configuration files so on. WS hosts these contents on its file system. The
dynamic content is produced by the server with respect to the each client
requests. In static content, WS serves the same content to the each client. WS
serves the contents to clients across the internet or intranet. HTTP
communication is used to send the files by the WS and URL is used to locate the
WS by the clients. [8]. It serves the contents to very many users simultaneously.
Thousands of end-users can submit the requests and wait to retrieve the
response contents from Web Server at the same time. The caching and the
configuration settings of the Web Server are making web servers slow or fast to
serve. Some of the web servers behave likely the application servers. They are
running the scripting languages and serve the results of them to end-user Web
Browser. This ability gives them serving the dynamic content to the end-user with
respect to the data that the clients sent by Web Browser. If heavy request loads
from Web Browser occur simultaneously then the web server can possibly cause

a single point of failure of performance problems.
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5. Web Application Server

WAS is the software application that is interpreter and container of server-side
web applications. It also acts as Web Server too. Web Application Server has
built-in security, performance, clustering, fail-over, load balancing, and
connection pooling mechanisms to host the server-side scripts and web
applications. So, the usages of the Web Application Server for the Web-Based
Application Workflow solutions give the developers focus only on the business
logic. WAS is running the server-side scripts, such as PHP, Perl, JSP, Servlet
and Javascript, and sends the outputs to the client. WAS uses the distributed
computing model to run business logics more effectively [9]. Distributed
computing model is allow to run the each part of the application on the different
WAS installations. The Web-Based Application Workflow (WBAW) should be
deployed on the application server or the web server, which is the capable of
running server-side software technologies such as C#, ASP.NET, J2EE, PHP,
PERL, PHYTON, etc... The main role of the Web Application Server is to be the
container of running Web-Based Application Workflow. Programming mistakes
causes the performance degradation of Web-Based Application Workflow. It is
even the reason of the crashing the container.

6. Database Management System

DBMS is the software application that stores the data, executes query on this
data, controls the access of the information and manages the data easily and
effectively [10]. If the server-side application is running on the Web Application
Server container then the container manages the connection between the server-
side application and database management system. The performance issues are
directly causes overall system performance problems. So, Database
Management System performance is crucial for the Web-Based Application
Workflow. The information is in the form of the tables. Tables are the two-
dimensional logical data storage that has columns and the rows of data, stored in
the table. Tables are related with each other as a relationship, referential integrity
to save the data integrity on the Database Management System. Database
performance tuning includes all the performance improvement activities on
Database Management System. The local or network file system storage stores

the data files of Database Management System. So the hardware performance is
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directly affecting the Database Management System data file Input and Output

performances.

7. Asynchronous JavaScript and XML

AJAX is the asynchronous javascript web development technology to create
more effective and interactive web pages. It allows the each part of the web
pages independently. It prevents to retrieve the data of the whole page [11]. The
main importance of this technology is that the whole web page does not need to
submit while the server-side data came from. AJAX has some frameworks and all
of them doing the same thing at the base, but their approaches are different.
AJAX has the text based request and response data so it can be compressed
over HTTP then it will be more per formative. Actually, AJAX reduces the network
traffic between client-side and server-side so it is more per formative not to
refresh the whole web page at every submission or surfing over the page. Heavy
AJAX usage can cause longer page loading, rendering and running. Sometimes

the heavy AJAX usage can cause the crashing of the Web Browser.

8. Adobe Flash

AF is used for rendering and displaying the rich client applications on a webpage.
It has capability of animation effects and mote interactive application running in
the web browsers [12]. AF is not supported by Safari Web Browser running on
the 10S. Thus, Rich Client Interfaces can be run over the Web Browser, for
example; attractive chart and maps etc. Some of the programming problems or
the very big footprint of the Web Browser’s add-on flash has some performance
degradation when it is downloading to the client-side and heavy usage of user

interface components.
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CHAPTER 3

METHOD

This section contains the technology used for the implementation, development

methodology and mathematical model and algorithm of the study.

1. Technology Used in MyToolset

MyToolset was developed by using the n-tier architecture that includes robust,
well-proved web technologies. These technologies are mainly open source
technologies. Especially, the Apache Foundation based products were used.

MyToolset technology infrastructure is presented in Figure 1.

Clustered Tomcat Farm

Clients

Load Balancer

Internet
DBMS

MySQL

Member Users

Tomcat WAS -3

o F—

DB Designer
Imacros to Record
WBA Workflow

Targeted Web Page
(Test Health and Measure Performance)

Figure 1 MyToolset Infrastructure and its Technologies
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MyToolset Technology Infrastructure is made up of n-tier web development

technologies. These are listed as follows;

Apache Struts Web Application Framework [17].
Quartz Based Job Scheduler [18].

FireStorm Data Access Objects (DAO) Based Database Components for the

Database Access Layer [19].
Oracle MySQL Community Edition Database Management System [20].

IOPUS IMacros Automated Web Testing for generating Virtual User Browser
Scripts [21].

MyEclipse is used as Integrated Development Environment (IDE) [22].

Apache Tomcat Web Application Server is used for Web Application Server
[23].

Database Designer is used for the Database modeling [24].

Custom Developed Scrender Server was used for the snapshot of Web-

Based Application Workflow anomalies.

The Code Standards are adapted from Oracle Java Code Standards [25]. It is
developed by the Java to Enterprise Edition (J2EE) based server-side
application and Ajax Based Web 2.0 user interfaces. Figure 2 shows the brief

description of how MyToolset works.
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Figure 2 Brief Explanation of the MyToolset

MyToolset works following the steps below;

1.

The system administrator creates the Configuration and Alert Rules by using

MyToolset web based Administration Console.

He/she uses the IMacros Macro Recorder to record and generate the macro

data script to simulate the virtual user browser experience.

The administration console application delegates the Alert Rule Entries to the

Alert Rule Engine to store the Alert Rule and Macro Data Script.

The Rule Engine component is responsible to store and complete the
creation of the Configuration and Alert Rules. It also sends the scheduling

information to the Scheduler Engine.

Scheduler Engine is responsible to schedule and execute the Alert Rules,
store the response time values after executing the Alert Rules. Scheduler
Engine contains the queue engine to queue the jobs as Alert Rule execution.
Scheduler Engine sends the Email or SMS alerts after executing the Macro

Data Script.
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6. Scrender Engine is responsible to take the screenshot of the failure and
successful monitoring results. It stores the screenshots as image files and

MyToolset uses this to show it on the evidence screen.

7. Log Engine is the heart of the MyToolset because the asynchronous
monitoring results are recorded by the Log Engine. It logs temporary failure
logs and failure and success Alert Event Logs. These logs are listed in the
Alert Event Log Table on the MyToolset Admin Console.
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2. Development of MyToolset

MyToolset is developed by using object oriented analysis and development
methodology. This section presents analysis, design, and development phases in

detail.

a. Object Oriented Analysis and Design Phase

Object-oriented analysis (OOA) is the analysis method to derive the classes and
objects from the vocabulary of the relevant domain. In addition, Object-oriented
design (OOD) is the design method to gather the logical, physical, dynamic, and
static models of the system under design. The outcome of the object-oriented
design will be the input of object-oriented programming [26].

The most common use of Unified Modeling Language (UML) is in the analysis
and design of software solutions [27]. “What the system does” is the main focus

on the OOA, “How the system does it” is main focus on the OOD.

b. Object Oriented Analysis Phase

OOA is collections of like-minded requirements modeling and analysis
techniques for software systems [28]. The Use Cases and Activity Diagrams
(UML Diagrams) were first adopted by Jacobson et al. (1992). The Use Cases
and Activity Diagrams are the UML diagrams types that are used in the analysis
phase. Use Case modelling is prepared to understand the functional
requirements of the system before being designed and implemented. Use Case
modelling is made up of actors and use-cases. An actor is the external system or
the role entity that interacts with the system. An use-case represents the actions

that are initiated by the actor to success a specific goal [29].

Use Case diagram of MyToolset shows that the Actors and the Use Cases that
the actor expects from the MyToolset. There exists 4 system parts such as Home
Page, Configuration, Alert Rule, and Alert. There are two types of Actors such as

Guest User and Administrator
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Figure 3 Use Case Diagram of MyToolset

Activity modeling resembles the control flow and object flow models. It includes
action that resembles the lover-level behaviors. The execution of the actions
depends on the other execution of completion. Because, actions need to have
the objects and data become available [30]. Figure 4 shows the “Test and Save”

activity diagram.
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Member User MyToolset
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User Close the Screen
‘\Gystem will close the Test and Save ScreeD

Refresh the List of Alert Rule

Figure 4 Example Activity Diagram: Activity Diagram of Test and Save [30]

The Activity Diagram of MyToolset defines each Use Case’s screen and business
function call flows. Each Activity can be detailed by the Sequence Diagram,
Class Diagram, and Extended Entity Relationship (EER) Diagram. Each of the
use case is detailed with activity diagrams. The activity diagrams are given at
APPENDIX A.
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c. Object Oriented Design Phase

OOD is the invention and adaption process. The outcome of the OOD is used by
the development team to create the abstractions and software methods. OOD
uses the outcome of the analysis of system’s behavioral requirements [31]. “How

the system does it” is main focus on the OOD.

In software engineering, a class diagram is used to subtract the logical classes
that are used by the business people. Rock bands, CD, radio play, and car loans
are some example of the logical classes. A class diagram can also be used to get
implementation class diagram. These implementation classes can be the same
as logical classes. The implementation classes resemble the attribute and the
methods [32]. The Class Diagrams (see Figure 5) of MyToolset show the object
states, methods, and object relations between classes.
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The Sequence Diagram is the kind of interaction diagram. The sequence diagram
focuses on the message interchange between lifelines. The message of the

occurrence specification on the lifelines creates an interaction [30].

Sequence Diagram of MyToolset shows the objects and the messaging between
them. Sequence diagrams include more detailed information in each of the
Activity on Activity Diagrams. For Example; “Creating Configuration” activity
diagram has the Activities. Their names are as follows; “User Login to Member
Page Screen”, “User See the list of the Configuration”, “Create the

Configuration”. The sample sequence diagrams were given at Figure 6-7-8.
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" alertMeFirstPk()
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|

Relational Database model and its referential integrities were modeled on
Extended Entity Relationship (EER) Designer. The Extended Entity Relationship

Diagram of MyToolset is presenting at Figure 9.
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Figure 9 EER Diagram of the MyToolset Database

The Database Model is the third normalized form of relational database model. It

includes the entire primary and foreign key constraints and cascading delete

relations. The Database Designer tool is used for the Database Model creation.

This tool allows creating the reverse engineer and forward engineering the model

to and from the database. In addition, Database Model includes the enumeration

text notes and indexes on each table. Alert Me First Pro Database model has the

main table as Alert Me First. It contains each configuration of the Alert Rules. It

has the relationship with the Alert Configuration Type and Alert Service Type.
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Alert Service Type includes which agent and location will be used to check the
Web-Based Application Workflow. For example, it can be locally check the Macro
Data Script runner or the different agent can be chosen to check the remotely
Macro Data Script runner. This will be good to check the different networks can
have the trouble to connect and simulate the virtual users on that area.
Sometimes the virtual users can have performance degradation to connect and
simulate the Web-Based Application Workflow at one location while the other

locations have the fast connection to use the Web-Based Application Workflow.
3. Mathematical Model and Algorithm

MyToolset reports the Web-Based Application Workflow (WBAW) and its
performance failures by taking the snapshot of the end user perspective as

evidence. The entire mathematical model is based on the calculation of this idea.

Response times of each virtual end-user browser are stored on Database
Management System tables for a week? Firstly, the mean value of the response
time is calculated as weekly. This gives us the successful execution performance
stability interval. In addition, the standard deviation of the response time is
calculated as weekly. Calculation of the Performance Stability Interval begins
with calculating the minimum value of the interval, such as subtracting the weekly
standard deviation value from the weekly mean value and ends with calculating
the maximum border values by adding the weekly standard deviation to the
weekly mean value. The Performance Stability Interval (PSI) is much more
accurate in weekly basis than the daily one. Total Dynamic Failure Point (TDFP)
is increasing by one at each below the min value and above the max value. If the
Total Dynamic Failure Point (TDFP) reaches the threshold value, customized by
the MyToolset administrator, the alert will be raised. If it has the value between
the min and max performance stability interval, then the Total Dynamic Failure
Point (TDFP) is reset to the 0. Total Dynamic Success Point (TDSP) is the
performance values between PSI values. It is used to calculate the PSS with
Failure (PSSWF) and PSS without Failure (PSSWOF). The Alert Raised Indicator
(ARI) resembles total count of consecutive response time, which is out the
boundary of the Performance Stability Interval (PSI). If the response time is still
outside the Performance Stability Interval (PSI) then Alert Raised Indicator (ARI)
will be increased by one. If the Alert Raised Indicator (ARI) is bigger than the
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consecutive number of Custom Wait Count (CWC), the Low Performance Alert
(LPA) will be raised. When the next first response time is in the boundary of the
Performance Stability Interval (PSI), then The Normal Performance Alert (NPA)
will be raised and the Alert Raised Indicator (ARI) will be set to 0. The formulas

and the algorithms are presented at below patrt.

All of the calculations are necessary to find the dynamic performance intervals
and raise the alert when performance degradation and web-based application

failures.

The Calculation of the PSI Min and Max Border Values;

MinPSSint is equal to minimum boundary value of the normal performance
interval. When the response time is less than this value means increased the ARI
and TDFP by one. MaxPSSint is equal to maximum boundary value of the normal
performance interval. When the response time is greater than this value means
increased the ARI and TDFP by one.

Min PSSint = > AvgRe spTime —»_ Stdev Re spTime

Max PSSint = »_ AvgRespTime + >  Stdev Re spTime

The Calculation of the Total Dynamic Failure Point (TDFP);

TDFP is equal to total of all failure points. The caluclation of PSS uses TDFP.
For every Response Values;

Begin

Total Dynamic Failure Point (TDFP) =

Case When RespTime > MaxPSSint Then TDFP+1

Case When RespTime < MinPSSint Then TDFP+1

End;

The Calculation of the Total Dynamic Success Point (TDSP);

TDSP is equal to total of all success points. The each of the calculations of PSS
uses TDSP.

For every Response Values;

Begin

Total Dynamic Success Point (TDSP) =

Case When RespTime <= MaxPSSint Then TDSP+1

37



Case When RespTime >= MinPSSint Then TDSP+1
End;

The Calculation of the PSSWF and PSSWOF;
There exist two kinds of PSS calculations such as PSSWF and PSSWOF. The
calculation of PSSWF includes failure points and PSSWOF does not include.

PSSWF = TDSP / The total number of execution points (Weekly)
PSSWOF = TDSP / (TDFP + TDSP)

The Calculation of Alert Raised Indicator (ARI);
ARl is equal to alert raise indicator. This means that MyToolset uses this

indicator to raise alert by comparing with custom wait time.

Alert Raised Indicator (ARI) = Case When RespTime > MaxPSSint Then Al+1 or
Case When RespTime < MinPSSnt Then Al+1.

The Condition of the Low Performance Alert (LPA);

LPA is equal to low performance alert. MyToolset uses this indicator to raise alert
by comparing with custom wait time and alert raised indicator. If Alert raised
indicator exceeds the custom wait time then the email and/or sms alert will raise.
If ARl = CWC Then MyToolset raises warning to standard output (Alert is not
raised yet).

If ARl > CWCThen MyToolset raises alert.

The Condition of the Normal Performance Alert (NPA);
NPA is equal to normal performance alert. MyToolset uses it to raise the
successful performance alert.

If the first response time is in the boundary of the PSI Then MyToolset raises it.

We used the results of the experiments to define the formulas. Firstly, three
weeks of test response values were collected and try to undersdand their
successfull performance interval. The values show that the best mathematical
model of the maximum boundary value of the PSS interval and minimum
boundary value of the PSS interval. After those boundary values were gathered,

then the custom waiting time used to compare with the alert raise indicator to
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raise the email or sms alert. Response values were gathered by execution of the

Imacros workflow macro scrtips in realtime.
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CHAPTER 4

APPLICATION RESULTS

In order to show the test results of MyToolset, some examples are explained step
by step. The usage of the STM A.S. company website was permitted by the
software department manager of STM A.S. The relevant permission letter is
presented in Appendix B. The results were given below with the appropriate

screenshots and result values.

1. Test Environment
“STM - Savunma Teknolojileri Mihendislik ve Ticaret A.S.” company website was

used for WBAW performance degradation. In addition, Apache Tomcat default

examples (jsp-example) were used for application failure tests.

Test Virtual Server Configuration is as follows;

e VMWare Client version 8.0.4

e Windows XP OS - Virtual OS

e 3.2GBRam

e 4 Coreand 2 HT each 2.2 GHz : total 8 2.2 GHz vCore
e 100 GB SCSI HDD space

2. Creating test monitoring

This section explains the step by step creation of the test configuration and test
rules on MyToolset.

Step 1 - Adding New Configuration

Firstly, System administrator logs in to MyToolset and it creates the “STM
Company Website” configuration. He/she clicks “Add” button on the configuration
list table and enters the appropriate information such as; the title of the
configuration, alert type as “Automated Test Case Performance”, alert source as

“Turkey / Ankara” and the targeted email address to raise the performance or the
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Web-Based Application Workflow failure alerts. After that, he/she clicks on the

“Submit” button (see Figure 10).

Y TOOLSET ADMIN CONSOLE

., ¥ Log Out

Advanced Tools

@ 'ADD RECORD x
- 3

Configuration Hame |ETM Company Website
Alert Type |Aummatetl Test Case Pedformance ﬂ-‘
Alert Me First Pro - e !
Alert Source Turkey / Ankara hdl [y
Email Address - |a|per@mytnnlset org
Email Address - 2 |
Alert Me First Pro
Boss Email Address

Configuration is the group of the Al ) |

SME Sender Name |

SMS Tel Code -1 Please Choase (0) =

CONFIGURATION LISTS SMS Tel-1 |

SMS Country Code -2 ) -
r Configuration Please Choose '0-‘ | Code -1

SMS Tel-2 |

Boss SIS Tel Code Please Choose (0) -

Boss SMS Tel |

B Submit x Cancel

@ Rsllss\' Edit © Delete o Columns @ Report o Traceabilty

Figure 10 Adding new configuration

This will add the newly created configuration to the “Configuration Lists” table. It

is presented in Figure 11.

Alert Me First Pro

Configuration is the group of the Alert Rules. Add Configuration, Add Alert Rule belonging to the Configuration. Try to change the Alert Rule Status as RUNNING
CONFIGURATION LISTS o
r Alert Type Alert Source Email Address -1 Boss Email Address  SMS Sender Name¢ SMS Tel Code -1 SMSTel-1
1 |IT Zutomated Test Case Performa  Turkey / Ankara alper@mytoolset.org
@ Refresh @ Add @ Edit (o Deiete (o Columns @ Report o Traceability ERE

Figure 11 Addition of the Configuration Lists

This configuration lists includes all of the Alert Rules, that has the type of Web-
Based Application Workflow performance check. If any performance degradation

occurs then MyToolset will send the alert emails to the entered email addresses.
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Step 2 — Adding Alert Rule
To create the Alert Rule (see Figure 12) that belongs to the “STM Company

Website” configuration, firstly choose the configuration on the table.

Alert Me First Pro

Configuration is the group of the Alert Rules. Add Configuration, Add Alert Rule belonging to th

CONFIGURATION LISTS

Configuration Hame Alert Type Alert Sour
1 STW Company VWebsite Automated Test Case Performa  Turkey ! Ank
ch Refrezh o Add o Edit (& Delste (@ Celumnz (@ Repeort (o Traceabiity

Figure 12 Checking the “STM Company Website”

After choosing the configuration, “Alert Rule Lists” table will be expanded relevant

to the chosen configuration list. It is given at Figure 13.
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Alert Me First Pro
Configuration is the group of the Alert Rules. Add Configuration, Add Alert Rule belonging ta the Configuration. Try to change the

CONFIGURATION LISTS

r Configuration Name Alert Type Alert Source Email Address -1 Bos|

1 I STW Company Website Autoemated Test Caze Performa  Turkey / Ankara alper@mytoclzst.org

¢h Refrezh (o Add (0 Edit (O Delete (8 Columns (O Report (0 Traceabilty

ALERT RULE STM COMPANY VWEBSITE,

-

est Result Rule Name Uptime lcoi Cron Expression V/ait Cou Boss

¢ Refrezhip Addo Edito Deletern Columngo Uptime lcono Macro Tesyo Statusio 24x7o Drawo Export

Figure 13 Expansion of “Alert Rule Lists” table

He/she clicks the “Add” button on the “Alert Rule Lists” table to add the STM

Company Website performance monitoring (see Figure 14).

Alert Me First Pro
Configuration is the group of the Alert Rules. Add Configuration, Add Alert Rule belonging to the Configuration. Try to change the Alert Rule Status as RUNNING.

CONFIGURATION LISTS
SADD RECORD, El

= O o RuE Hame |STM English Search Performance ) 1
1|0 Failure Test Autemation Uptime lcon l__l’ T
z |V STM Company Webste Cron Expression | Every 4 Minutes d

Wait Count 1
Boss Wait Count 10

Macro Data ;I

(& Refresh (o Add @ Edit o Delste o Columns @

ALERT RULE LIST (STM COMPANY WEBSITE)

|m| Code Test Resuit rior]

1 T wT20782PA7932BU33L 36 TEST SUCCESSFU 50

Calculation Type l—_IHEUR‘ST‘C =
Min Performance Data l—

Max Performance Data l—
& Refreshdll,p Deletera Columns o Uptim ® submit || % Cancel

Figure 14 Addition of Alert Rule
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He/she enters the rule name text field as “STM Search Performance”. This
unique name will be written on the alerts, which are related with this alert rule.
Choose the execution of the interval on cron-expression combo-box as “Every 4
minutes”. This is the time of the macro execution interval. MyToolset will run the
macro data at every 4 minutes and collect the response time of the macro data
running at every 4 minutes. Wait time is the delay period of the alert mechanism.
It is waiting one time before raising the alert. This is used to reduce the false
positive alerts. The Boss Wait Count is used to wait before raising the alert to the
boss email address or the SMS receiver. Choose Calculation Type as
“‘HEURISTIC”. This indicates that the performance interval will be calculated by
automatically by using the mathematical model of MyToolset. Please do not close
this window. In Step 3 and 3.1, the generated macro data script will be added to
Macro Data memo pad to complete the addition of the Alert Rule.

Step 3 — Generating Macro Data Script

The Macro Data section will be added by using IMacros Macro Data Script
Recorder editor. IMacros Macro Editor can be opened by pressing the IMacros

icon on the Internet explorer task bar (see Figure 15).

-]

[
>
|

Figure 15 Execution of IMR

After executing IMacros Macro Recorder (IMR), he/she has to write the STM
Company Website on the Address by and presses “Enter” button. IMacros Left
Menu and the main body screen and the company website will be opened (see
Figure 16).
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/= STM - Savunma Teknolojileri Miihendislik ve Ticaret A.$. - Windows Internet Explorer

b Hokakoe.iim
Hakakceperl.im
Hdivapartal iim
HiGitiGidivorl veGiris. iim
H#GununH aberleri.iim

i HGununM ansetlerim
Histanbulnetbayanarama.im
i Histanbulnetiyeli.im

=4 Hmarkaponuyegiris.iim
#Robo_Test.iim
HSTM_Mato Search.im
=4 H5topWatchOrnek. iim
HTestiim

o HTutturim
Huzmanty.iim

= Demo-AichivePage im
Demo-Download.im

P NarmeF ubeaebibndFil i

=D |

Fause
Stop

Repeat macro:

Current ta
0 3 =
Play (Loop)

pea

iMacros
Yersion 8

Hmarkapongiintintuimistanbul.im —

Demo-Extract.im _I
=

Yenilikgi Yaklagimiar,

Ofisle

N Kalicl Coztmler

s SEKTORLER  * HIZMETLER » INSAN KAYNAKLARI & YAYIN

STM, Savunma, Enerji, Ulastrma ve Anayurt Givenligi alanlarinda danismanlik hizr

iimler dreten bir hizmet kurulugudur.

4 STM ilk 500 Bilisim Sirketi Arasinda "Darusmanlik
Hizmetleri “nde Birinci

4 5TM ve Suudi Arabistan'da Yerlesik ATHEES
Firmasi Arasinda Mutbakat Muhtras: (Mol)
Imzalandi

4 STM ile Universiteler Arasinda Danismanhk
Anlasmas

4 STM A.S. ve Atlasjet Arasinda 29.04.2013
Tarihinde Elektronik Ugus Cantas! (EFB)
Séizlesmesi Imzalandi

# 5TM SAP Forum Ankara'da "Gelecedi Insa
Edenler” Kategorisinde Birincilik Odili Aldi

4 STM-Pakistan Savunma Uretim Bakanhd
Arasinda Denizde kmal Tankeri Sozlesmesi
Imzalandi

# S5M ve STM Arasinda "Denizde ikmal Muharebe
Destek Gemisi Tasanm Paketinin Tedariki”
Séizlesmesi Imzalandi

4 STM, CMMI-DEV Modeline Gére Seviye-3
Uyumlulugunu Devam Ettiriyor.

4 STM, IS0 9001:2008 Kalite YGnetim Sistemi
Belgesini 2013 Yilinda Yeniledi.

% STM, TS IS0 IEC 27001 Bilgi Givenlidi Yénetim
Sistemi Belgesini 2013 Yilnda Yeniledi,

TS-1S0-IEC-27001
BGYS

Figure 16 IMacros Recorder

After opening the screen, “Record” tab should be pressed to open the recorder

commands tab (see Figure 17).
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Play {{ F PEdit |

Recaord

Save Macro As. .. |

Stop |

Clck Mode | futo

Tasks:

W ait a bit

Doit!

Start recording

Wizards:
1zards to enable

E wtract

Tewt | [mage

Find

Irmage Y alidation

Figure 17 IMR Tab Commands

“Record” button should be

pressed to start the Macro Recording session

immediately. In this session every movement and every usage of the STM
Company website will be recorded as IMacros Data Script (see Figure 18). The

generated script is placed in the script recording memo pad.

=1 (8] (2] [3¢] R e carch
| | PoR R SR =

Py Recard | Edt |

Fecord
Save Macio As,
Stop
Click Mode Auta

Tasks:
Wit a bit -
Dot
Wizards:
Find Image Validation

Yenilikei Yaklagimiar, Ofisler | Haberler | 15birligi | Site Haritas: | Tletisim

HAKKIMIZDA LER

 5TM tk 500 Bilsim Sirketi Arasnda "Danismanik
Hizmetieri "nde Birinci

# STM ve Suudi Arabistan'da Yerlesik ATHEES
Firmasi Arasnda Mutbakat Muhtrasi (Mol)
Imzzlanch

# STMlle Universiteler Arasinda Darusmanlk
Anlasmasi

# STMA.S. ve Atiasjet Arasinda 29.04.2013
‘Tarihinde Elektronik Ugus Cantas (EFE)
Sozlesmesi imzalzndi

 STM SAP Forum Ankara'ds "Geleced insa
Edenler" Kategorisinde Birincik Odii Ald:

# STM-Pakistan Savunma Uretim Bakenld
Arasnda Derizde Thmal Tankeri Séziesmesi
Imzzlanch

# 55M ve STM Arasinda “Denizde Tkmal Muharebe
Destek Gemis Tasarm Paketnin Tedari”
Sozlesmesi imzalandi

HIZMETLER

Kalicr Cézumler

INSAN KAYNAKLARI

lanlannda danigmaniik

- STM, CMMI-DEV Modeline Gore Seviye-3
Uyumiulugunu Devam Ettiriyor

-+ 5TM, ISO 800 1: 2008 Kalite Yénetin Sistemi
Belgesin 2013 Yinda Yenied

+ 5TM, TS 15O IEC 27001 Bigi Giivenigi Yanetim
Sistemi Belgesini 2013 Yinda Yenedi,

TS-1SC-IEC-27001
BGYS

YAYINLAR

Sited= Ara bul

* MEDYA ILiSKiLERi

etleri, teknik d

ek ve teknoloji odakli

i e i e d o Moot KALITE + ETKNLKLER ~
o o ——————

 Havelsan Yonetim Kurulu Baskam Saym Atila
GURDERE Sirketimizi Ziyaret Etti

“ STM Android Gelstic Glinler Etkinlgine
Katilim Sagladh

“ STMUSMOS 2013 (Ulusal Savunma
Uygulemalart Modeleme ve Simiasyon)
Konferansinda,

“# Kansas Universitesi Tarafindan Project
Management For Aerospace Professionals
Efjtimi Veridi

 STM, 14, Kamu Kalite Sempozyumuinda

<+ STM, IDEF 2013 Uluslararas Savunma
Sanayi Fuarna Katim Sagjads

 STM, "Ulusal Usak, Havacilk ve Uzay
Mihendisigi Kurultay'na Onemi Katidar
Sadlaci

+ STM NATO IST-115 Mimari Tanimlama ve
Degerlendime Sempozyumunda

+ STM Tarafindan ASELSAN'a Link 16 Egitimi
Veridi

“ STM Veri Merkedleri ve Bigi Gaverlidi

i Aot

Figure 18 Generated Macro Data Script in Memo Pad

46



After this, the English content link should be pressed (see Figure 19), because

company website of STM A.S has multi language feature.

STM - Savunma Teknelojiler

Windows Internet Explorer

7 Favorites

G@, @ [A rio s stcom.tef

2| = A 5T - savurma koo x | Gy Tooket; 100% web ... | @ewTab | |

=1 (8][4 [3¢] [8 5oe s
DhH-B-=&- e

iMacros §

Play

Record
Save Macr A,
Stop
Click Mode Auto

Tasks:
\Wait a bit -
Doit

Record | Edit

Wizards:

Estract  Tewt | Image

)\
STM

HAKKIMIZDA SEKTORLER

eten bir

- STM ik 500 Bitgm Sirketi Arasinda "Dansmanlk
Hizmetleri “nde Birind

+ STM ve Suud Arabistan'da Yerlesk ATHEEB
Fimasi Arasinda Mutbakat Muhtras: (MoU)
Imzalands

+ STM e Universiteler Arasinda Danismanik
Arlagmas:

+ 5TMAS, ve Atiasiet Arasinda 29,04.2013
Tarihinde Elektronk Ucus Cantasi (EFB)
Sozlegmesi Imzalandi

+ 5TM SAP Forum Ankarada “Gelecedi Insa
Edenler” Kategorisinde Birincilk Oduli Ald

- STM-Pakistan Savunma Lretim Bakanld
Arasinda Denizde Tkmal Tanker Sozlesmesi
imzaland

“ 55M ve STM Arasinda "Denizde fkmal Muharebe
Destek Gemisi Tasarm Paketnin Tedark”
Sozdesmesi Imzaland:

Yenilikgi Yaklagimlar,
Kalici Cézumler

HIZMETLER

et kurulusudur.

INSAN KAYNAKLARI

avunma, Enerji, Ulastirma ve Anayurt

Ofisler | Haberler | Isbirligi | Site Haritas: | Lietisim

YAYINLAR

ETKINLIKLER =

® ST, CMMI-DEV Modeline Gore Seviye-3
Uyumlulugunu Devam Ettiriyer.

+ STM, IS0 500 1:2008 Kalte Yanetin Sistemi
Belgesini 2013 Yinda Yeniedi
# STM, TS IS0 EC 27001 Bigi Gvenii Yanetm
Sistemi Belgesin 2013 Yiinda Yeriled:

TS-1S0-IEC-27001
BGYS

# STM Tarafindan ASELSAN a Link 16 Egitimi
Veridi
Find Image Vaiidati
& STM Veri Merkedleri ve Bigi Giivenligi
jna Katim Safiad

# Havelsan Yonetim Kurul Baskan Sayn Atla

GURDERE Sirketimi Ziyaret Ett

STM Android seh;nnu Gineri Etkiriigine

Katim Sadiad

STM USMOS 2013 (Ulusal Savurma

Uygulamalar Modelleme ve Similasyon)

Konferansinda

Kansas Universitesi Tarafindan Project

Management For Aerospace Professionals

it Veridi

STM, 14, Kam Kaiite Sempozyumunda

STM, IDEF 2013 Uluslararas\ S

Sanayi Fuarna Katim Sad

STM, “Ulusal u;ak,Havauhkve Uzay

Mihendisigi Kurultayna Onemli Katidar
lack

%

+

STM NATO IST-115 Mimari Tanimlama ve
Degerlendirme Sempozyumunda

Figure 19 English Site

HTML Link

It can be seen the new entry in the Macro Data Script memo pad (see Figure 20).

/= STM - Savunma Teknolojiler:

endislik ve Ticaret A.5. - Windows Internet Explorer

i Favorites

% @ A btio o stm.comtr/en 0

gg' 1 l A STM - Savunma Teknolo

efault.

| [

(%] (] [

Th-B-a0&

iMacros 8

Innovative Ideas,

VERSION BUILD=8032216
TAB EEUSEALLUTHEHS
URL GOT p/ . st

Record | Edi

| heod |

Enduring Solutions

MARKETS

STM

a professional services company delivering consulting servi

CAREERS

solutions in Defense, Energy, Transportation and Homeland Securi

R ACHEVEVENTS = GUALTY
R o - e

# STMis Firstin "Consultancy Services” among
Top 500 IT Companies

4 STM and Atheeb Group Of Saudi Arabia Sign
Mou

# Electronic Flight Bag (EFB) Contract Signed

Figure 20 Generation of New Line

# STM at 14th Quality Symposium

4 STM Maintains Level 3 Ccmplvance under the

Re-designed CMMI-DEV Model

# STM Renewed its IS0 9001:2008
Management System Certificate

PUBLICATIONS

s, technical assistance and technolog

Quality

Locations | News | Cooperation | Site Map | Contact

# STM Participated in Android Developer Days

o e e
ssionals Training from University of
e

# STM Participated in International Defence

After entering the word, “NATO” and pressing the “find” button, the website

search engine will search this word on the Company Internet (see Figure 21).
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/= STM - Savunma Teknolojileri Miihendislik ve Ticaret A.

Windows Internet Explorer

Go-a

¢ Favarites

iMacros 8

stm.com.kr

x

VEF{SIUN BUILD=8032216
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ST at NATO IST-115 Symposium on Architecture Definition and Evaluation

Figure 21 Search Result of “NATO” word

The first link that has the title as “STM at NATO RTO Concepts and Integration
(SCI) Working Group Meeting.” can be clicked to open the link content on the

STM Company Website (see Figure 22).
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Figure 22 HTML Link Content

After opening the search result, “Text” button should be pressed and this will

open the result extraction command screen. This command is used to verify the

targeted screen includes the same word or the sentence or not. If the same

48



screen is not displayed, then this means that there exists the problem with the
expected screen. So may be the application system is not running stable,
configured properly or the application was not executed correctly. Any text in the
screen can be selected. After clicking the text, this will be displayed on the
Extracted memo pad. So, IMacros Macro Recorder (IMR) will search this text at
this screen to check the performance and stability of the search engine. Click on
“Add command” button to add this text extraction as Macro Data script (see
Figure 23).
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and Integration[SC1) Working Group
ecting

Stop

Click Mode futn -]

Select table to activate table extraction

i

Tasks: oy
Wait a bit =2 = s entation, STM's participation to the nex ng o
g ar: B it vas stated that STM's involvement in critical works
Dait vas desired by pan =.
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Figure 23 Extraction of the Page Title

After adding the command the resulting memo pad can be checked and the
IMacros Macro Recorder (IMR) can be stopped to start the copy of the Macro
Data Script details from the IMacros Editor (see Figure 24).
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Figure 24 Stopping the Macro Script Recording

Step 4 — Adding Macro Data Script to the Alert Rule

After stopping the recording session, IMacros Macro Recorder (IMR) will create
the new macro script file, named “Current.im” to copy. Right click on the
“Current.iim” and choose the “Edit Macro” menu item. This will open the IMacros

Macro Editor (see Figure 25) to copy the content of the Macro.
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Figure 25 Macro Editor

“Ctrl+A” can be used to select the entire Macro Data Script to copy the content of

the recorded macro data script. This will be paste to the Macro Data of newly
created Alert Rule named “STM English Search Performance” (see Figure 26).
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Figure 26 Addition of the Alert Rule Macro Data

After pasting the Macro Data Script to the Alert Rule press “Submit” button to
create the Alert Rule. The Alert Rule list will be updated with the addition of the

new Alert Rule named “STM English Search Performance”. It is presented in
Figure 27.

ALERT RULE LIST (STM COMPANY WEBSITE) o

r Code TestResult

Uptime lcon  Cron Expression  Wait Cow Boss Wai Status Calculation Ty Min Performa Max Performi Avg Perforr

1 wT2u762PA7932BU33L36  NOT TESTH o Every £ Minutes 1 10 STOPPED HEURISTIC 10210 35750 0

Figure 27 Alert Rule in the Alert Rule List

Step 5 — Testing and Changing the Status of Alert Rule

The status of the newly created Alert Rule is “Stopped” (see Figure 28). This
means that the monitoring activity was not started yet. To start the monitoring
activity firstly macro data script should be tested. This is necessary because it is

a kind of validation of the syntax of the Macro Data Script to run properly.
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ALERT RULE LIST (STM COMPANY WEBSITE) [+ ]

Code Tests Rule Name Uptime lcon  Cron Expression  Vait Coul Boss Wai  Stuis Calculation Ty Min Performa Max Perform: Avg Perforr
1 2U762PATI32BU33LH @ STW English Search Performance Ho Every 4 Minutes 1 0 @ HEURISTIC 10210 35750 0

& Refreshn Add @ Edit i Deletern Columns @ Uptime \cm‘ Status ;m 24x7( Draw m Export T

Figure 28 Examining Alert Rule Status and Test Status

After choosing the Alert Rule to be validated, press the “Macro Test”. Macro Test
Screen is presented in Figure 29.

MACRO SAVE AND TEST TOOL %

Alert Rule Name : STM English Search Performance

Macro Content:

itxt_arama CONTENT=Nato

\ME : ImageButtonl
:aspnetForm
<3P>RTC<5P>"System<SP>Concepts<3PF>»and<3P>Integration

NAME :aspnetForm ATTR=%* EXTRACT=TXT]

[

‘ Save and Test the Macr)ose

Figure 29 Testing the Macro Data Script

The Macro Editor will validate the syntax of the macro and it is running state. If
there exists no error (see Figure 30), it will be saved and it testing state will be
marked as “TESTED” so press “Save and Test the Macro” button. It will check
and show the result of the validation of the script.
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¢ TYPE=TD FORM=HARME:aspnetForm ATTR=* EXTRACT=TXT

Save and Test the Macro Close

Figure 30 Validating the Test Result

After successful testing and validating the script, it is ready to make its status
running to collect performance data to monitor the WBAW performance. After
successful testing, “Macro Save and Test Tool” inner window can be closed to
look at the Test Status of Alert Rule in the Alert Rule List. It should be changed to
“TESTED” status in the list (see Figure 31).

ALERT RULE LIST (STM COMPANY WEBSITE)

r Code TesEm Rule Hame Uptime lcon Cron Expression Wait Cour Boss Wait Sty Calcull
1 ™ wrzu7szPaTe3zRUAS @ ISTM Englizh Search Performance Mo Every 4 Minutes 1 10 @ HEU]

¢h Refresh o Add o Edit (o Delete @ Columns @ Uptime Icon (o Macro _eetn 24x7 (o Draw (o Export

Figure 31 “TESTED” Alert Rule Test Status

Alert Rule can be chosen and clicked on “Status” button to change the status of
the newly tested Alert Rule. This will open the “Change Status” screen. Alert Rule
status can be changed to “RUNNING” status and clicked on the “Change” button
(see Figure 32).
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ALERT ME FIRST PRO CHANGE STATUS ®

Alert Rule Name : STM English Search Performance

Current Status : STOPPED

Figure 32 Changing the Status of the Alert Rule

After changing status the Alert Rule will collect the Web-Based Application
Workflow (WBAW) response time values and trace the performance
degradations and the sharp performance changes by using the appropriate
MyToolset mathematical model. Alert Rule’s status can be seen as “RUNNING”

(see Figure 33).

ALERT RULE LIST (STM COMPANY WEBSITE)

r Code Test Result Rule Name Uptime lcon  Cron Expression  Wait Cour Boss Wai S Calci
1| |wT2U762PAT7932BU33L36 |TEST SUCCESSFUL STM Englizh Search Performance No Ewvery 4 Minutes 1 10 @A HE

th Refresh @ Add (o Edit @ Delete (o Columns @ Uptime lcon o Macre Test o Status (o 24x7 (o Draw (o Export

Figure 33 “RUNNING” Alert Rule Status

Step 6 — Checking Alert Event Log and its Evidence

After running the “STM English Search Performance” for one-week period, it
collects performance values and we get the performance for this Alert Rule.
“STM English Search Performance” is planned to run every minute. Alert Rule
raises some Alert Log Entries. This can be seen on the Alert Event Logs when
the “STM English Search Performance” Alert Rule is selected. Alert Event Log
List Table contains the Alert Rule Execution Result and Content (see Figure 34).
It also includes the Email that is sent to notify the responsible person or not. It is

given below.
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ALERT EVENT 2U762PATI32BU33L 36]

r Fired Time Result Result Content Why Emaie 1
1 r Aug 28, 2013 2:41:38 PM up STM English Search Performance has (18 sn) PERFORMANCE IS ENOUGH. Slow Down Time :0 Day(s @
2 Aug 28, 2013 2:35:38 PM DOWN STM English Search Performance has (58 sn) PERFORMANCE IS NOT ENOUGH. IT IS OVERLOADED AF r

Figure 34 Alert Event Logs, belong to the Alert Rule

Alert Event Log contains the screenshot of the failure as evidence of the
performance failure, for example; the evidence screenshot that the search results
cannot be taken, because the Web-Based Application Workflow is too slow to
send the response screen. When the user double clicks on the Alert Event Log
entry to display the evidence screenshot, the evidence screenshot will be
displayed in the browser when the performance degradation occurs (see Figure
35).

ALERT ME FIRST PRO FAILED ALERT EVENT LOG EVIDENCE %

Chosen Log Fired Date:  Aug 28, 2013 2:39:38 FM

S <

resembles the DOWN RESULT EVIDENCE BROWSERSHOT OF THE WEB

m
m
@
m
o
Ix]
=1
~N
(=]
]
a8
o
Ix]
[=]

Close

Figure 35 WBAW Failure Screenshot
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Step 7 — Receiving Failure and Success Alert Emails

The system sent the performance degradation email alert to warn the responsible
person. If it was set the SMS alert, MyToolset would send the SMS alert as well
as Email alert. The sample Email alert can be seen in Figure 36.

MY TOOLSET

Result: DOWN \\/

Alert Rule :  STM English Search Performance
Alert Source :  Turkey / Ankara
Control Interval :  Every 1 Minute

The YWebsite Automated Test Case

TR Performance is so SLOW

Time :  Aug 28, 2013 2:40:31 PM

Figure 36 Failure Email Alert

The successful evidence screenshot is taken if performance values are inside
performance stability interval, i.e. the normal performance interval. This can be
seen in Figure 37. This evidence screenshot shows that the performance of the
Web-Based Application Workflow is at the 18sec response.
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ALERT ME FIRST PRO FAILED ALERT EVENT LOG EVIDENCE

Chosen Log Fired Date:  Aug 28, 2013 2:41:38 PM

The Above picture resembles the DOWN RESULT EVIDENCE BROWSERSHOT OF THE WEBSITE. You can ZOOM IN to Click on it.

Close

Figure 37 WBAW Success Screenshot

If Performance response time is again in the performance stability interval then

MyToolset will send the successful Email Alert (see Figure 38).

MY TOOLSET

Result :
Alert Rule :
Alert Source :

Control Interval :
What can you do? :

Time :

uP %

STM English Search Performance
Turkey / Ankara
Every 1 Minute

The Website Automated Test Case
Performance is so SLOW

Aug 28, 2013 2:41:32 PM

Figure 38 Success Email Alert
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Step 8 — Overview of Performance Chart

MyToolset produces the chart report by using the response time values. These
values are obtained by running the Macro Script Data at chosen period. It can be
seen that performance degradation has occurred (see Figure 39). Performance
Stability Interval can be displayed as green colored and it has the label name as
“‘Normal” on the figure. If the average consecutive response values of the system
are outside this interval, then this means that the performance degradation has
occurred. It can be checked that the performance degradation occurred at 14:30
and the performance degradation alert was raised at 14:32, indicated by 1.1t is
the place of the failure alert has occurred. It has success performance value at 2
point. Because the response time at 14:36 is in the boundary of normal
performance interval (see Figure 39).

Alert Rule Name : STM English Search Performance
Average Response Time (sec): 17.35

Min. - Max. Performance (sec) : 1359-3451

PSS with Failure (%) : 0.18

P55 without Failurs (%) : 99.92

$TM English Search - Time D d e Chart (sec.)

@

(@

o
6 14:00 14:04 1408 1412 14:16 14:20 1024 14:28 14:32 1436 1440 1444 14:48 1452 14:56 1500 15:04 15:08 1512 15:16 15
]

Time

‘IMnnday B ruesday wednesday Thursday [ Friday D saturday | Sunday ‘

Figure 39 Performance Degradation, reported in the Chart

The wait count was set as 1 for the Alert Rule “STM English Search
Performance”. It is waiting total 2 times. It can be asked that “if waiting count was
set 1 time, then why it is waiting total 2 times to start to raise the alert?”. It can be
expected that one performance degradation count is enough to raise the alert.
However, MyToolset is waiting to raise alert one time by default. It is the built-in

functionality. It can be seen in Figure 40, point, which is labeled as 1,
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performance degradation is for the built-in wait count. This first control is
necessary for alert accuracy. Because of the temporary network latency and the
load on the servers, it is not trustful to get the exact server response by IMacros
Engine. The point, which is labeled as 2, is for the wait count, which has already
been set while Alert Rule is creating. 2 point is for the raising the alert event
because it is equal or more than 1 default + 1 for wait count. The point, which is
labeled as 3, is for the performance degradation was finished and everything is

normal.

Alert Rule Name : STM English Search Performance
Average Response Time (sec) : 17.35

Min. - Max. Performance (sec) : 13.59-3451

PSS with Failure (%) : 0.16

PSS without Failure (%) : 99.92

STM English Search Pe e - Time dent Perf e Chart (sec.)

1 2

& 14:00 14:04 14:08 14:12 14:16 14:20 14:24 14128 14:32 14:36 14:40 1444 14:48 14;52 14:56 15:00 15:04 15:08 1512 15:16 150
i

Time

\l Monday [ Tuesday Wednesday Thursday 0 Friday W Saturday [ Sunday \

Figure 40 Performance Degradation in the Chart

MyToolset has examined that it is raising the failures (execution of the Web-
Based Application Workflow or the performance degradation) accurately. While
MyToolset server loads and Internet connection instabilities, the alerts can be
raised incorrectly. So, there should have been stable Internet connections and
the stable CPU execution was necessary to run the MyToolset components.
MyToolset is omitting the IMacros Macro Execution failures because of the error

in the macro data script or the IMacros Executer Engine.

60




Step 9 — Performance stability score (PSS) generation

“‘Mathematical Model and Algorithm” section contains Performance Stability
Score (PSS) calculations. It consists of calculation. They have names
respectively Performance Stability Score with Failure (PSSWF) and Performance
Stability Score without Failure (PSSWOF). PSSWOF doesn’t include failure
points. PSSWF is calculated as 0.16% (see Figure 40) and it is increasing while
normal response time occurs weekly. This was calculated with Mathematical
Model of MyToolset as described before. PSSWOF calculated as 99.92% normal
performance changes occurred weekly. Both of the calculation is starting from
the last Monday of the current week. If there is no performance degradation on
Web-Based Application Workflow, then its Performance Stability Score without
failure points will be 100% and it means Web-Based Application Workflow has

high availability.

Step 10 - Preparing the WBAW Failure Environment

Although it is not related to the performance directly, it will be shown below the
failure tests can be done on MyToolset too, because, the failure is related to the
performance of the Web-Based Application Workflow. If any of the Web-Based
Application Workflow instance is not running or well deployed, how can it be told
about the performance stability? Apache Tomcat JSP Examples will be used for
Web-Based Application Workflow failure tests. So, one more Tomcat Application

Server was installed and it is running on the 8080 port (http://localhost:8080).

This is presented in Figure 41.

61


http://localhost:8080/

_ BEE
Q w [[& o/ locaiost EIE eI £

iy Favortes [ apache Tomcat/s.5.30 ‘ ‘ Iy - 9 ) - Page v Safety~ Tods - @+ 7

Apache Tomcat/5.5.30 I~

g The Apache Software Foundation

http://www.apache.org/
Tomcat

L . 1
Administration ons!

Status
Tomcat Administration
Tomcat Manager

. randem [truel.

ink you
Documentation ‘c:egasm
Release Notes
Change Log

Tomcat Documentation ild time.

Tomcat Online

Home Page
FAQ

Bug Database
Open Bugs
Users Mailing List k] 3

' v : - I
—M—IDR%’EIJ 215 Mailing List Tomcat mailing lists are available at the Tomcat project web site:

tation

+ users@tomcat.apache.org for general questions related to configuring and using Tomcat
+ dev@tomcat.apache.org for developers working on Tomcat
Exarm

M Thanks for using Tomcat! [

i
EvErETamples

Powered b
WebDAV capabilities Y

&

Figure 41 Tomcat Instance running on port 8080

JSP Examples will be used to simulate the Web-Based Application Workflow
failures. It has the link on the Tomcat Web Application Server home page.
Tomcat Command Line Window is displaying the startup information. We will use
the IMacros Macro Recorder (IMR) to record the Web-Based Application
Workflow failure tests. The IMacros Macro Recorder is given on the above
screenshot. After IMacros Macro Recorder window is opened and “JSP
Examples” link is clicked. The “Numberguess” application, which is Java Server
Pages (JSP) based web application, will be used. Record should be chosen (see
Figure 42).
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Figure 42 Numberguess Application Execution

It should be clicked on the “Execute” (see Figure 42) to run the “Numberguess”
application. The “Numberguess” application will be using to check the application
working properly or not. Tomcat server that hosts the “Numberguess” application
will be stopped to achieve this goal. After stopping the Tomcat server, it is
expected that MyToolset will catch the Web-Based Application Workflow failure
and raise the alerts, configured with the relevant wait time. Firstly the
“Numberguess” application home page should be recorded. The Add Command

is used to create the appropriate line of script (see Figure 43).
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Figure 43 Execution of the Numberguess application

After this, the IMacros Macro Recorder (IMR) should be stopped and play the
script that it should be tested correctly or not. When it is correctly recorded it will
be completed its execution like in Figure 44.
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Figure 44 First Page of the Numberguess Application

Step 11 - Creating the WBAW Failure Configuration

It is time to create the appropriate “Failure Test Automation” configuration (see

Figure 45) and its relevant “Numberguess Application Failure Test” alert rule.

. @ Log Out

Advanced Tools

O

Alert Me First Pro
ADD RECORD

Configuration Name:
. Alert Type
Alert Me First Pro

Configuration is the group of the Alert Ry A/t Source

Email Address - 1
Email Address - 2

CONFIGURATION LISTS

SIS Sender Name
r Configuration Nam

SMS Tel Code -1
1 r STW Company Websi e
SMS Tel-1

SMS Tel- 2
Boss SHE Tel Code

Boss SMS Tel

§ Refresh m Add (o Edit (0 Delete @

ALERT RULE LIST (FAILURE TEST)

Boss Email Address

SMS Country Code - 2

x
|Fai\ure Test Automation o
|}'«.utumated Test Case Performance j-': \\/
Turkey / Ankara M ¥ \\/
|a|per@m\,’tnn\set org| ) \\/
| Code

Please Choose (0) =
Please Choose (0) hd
Please Choose (0) hd

* Cancel

Figure 45 Creation of the Configuration

Step 12 — Adding the WBAW Failure Alert Rule

After selecting “Failure Test Automation” configuration in the list, the “Add”

command button is clicked the “Add” button to add the “Numberguess Application

Failure Test” alert rule. “Submit” button will be clicked to save the alert rule (see

Figure 46). It should be tested by using the “Macro Test” button.
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Alert Me First Pro
Configuration is the group of the Alert Rules. Add Configuration, Add Alert Rule belonging to the Configuration. Try to change the Alert Rule Status as RUNNING.
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Max Performance Data
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x Cancel

Figure 46 Creation of the Alert Rule

If it passes the Macro Test successfully, then the status can be run to be able to
execute the Alert Rule at every 1 minute. “Status” button can be used to run the

Alert Rule at the given period.

Step 13 — Generating the Web-Based Application failure

Now the Web-Based Application Workflow (WBAW) failure can be started to test.
The second tomcat that is running on port 8080 (see Figure 47) should be
stopped to create the Web-Based Application Workflow failure. The Tomcat
command line window should be clicked to close to operate the Tomcat App

Server Instance.
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Figure 47 Apache Tomcat, hosts the “Numberguess” Application

After killing the Tomcat 8080 process, MyToolset will wait to raise the alert. The
IMRun cannot navigate the Web-Based Application Workflow. So, this will cause
the Web-Based Application Workflow failure. What the Tomcat log indicates can

be found in Figure 48.

[omeatSserver [Remote Java Application] CAUEEVTavaligkl S\bnava exe (sep 10, 2015 1111352 AN
EIEL == UpU I IRGEGE IELSLUL 000 15 HOUL LU 08 EXECusen

ener —- UptimeImageGeneratordoh was executed
Listener -- UptimeImageGeneratorich is complete

2116FDF52D 1EODAFEFZAACD —- TIM Closed Browser Result : 1

riwanceCheckerdob —- The IMacro Executor was executed - {  error": false, "errorContent": "",  "firstCheck": false, "iphddress": "",  "performenceCheckInt”: 0,  "screenshotFile
x heckerdoh —- TestCaseP GrowpName / IYAFSTEDF63SEPATSP43 The Numberguess Gewe Fallure Test Automated Test CASE HACRO STNTAX ERROR \/

[ressrrsrassrasnasess NOT NECESSARY TO SEND ALERT NOU. SAVED AND UAITING THE TIME LINIT...

ener -- IV4FS76DF6388PA78P43 was executed
Listener -- IY4FSTEDF638SPATEP43 is complete

Figure 48 Log of the First Failure Alert

The failure alert is raised and the evidence screenshot is created. Log content,
which is including “THE CREATED EVIDENCE FILENAME IS XXXX.png IS ID
140” line, was logged. “THE TIME LIMIT BEING REACHED TO SEND FAILED
MESSAGE” means that it is time to send raised alert (see Figure 49).
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SehedulerGlobaldobListener —— Uptime ImageGeneratordob 1s about to be executed
schedulerGloballobListener — UptimeImageGeneratordob was executed
schedulerGlobalTriggerlistener -- UptimelmageGeneratordob is complete
127.0.0.1 -- 3CAGDA2682116FDF52D1EOD4F6FZAACD -- IIN Closed Browser Result : 1
AutowatedTestCasePerformanceCheckerdoh -- The INacro Executor was executed - ¢ "error®: false, rerrorcComtent®: "7,  "firstCheck”: false, i
[LutomatedTestCasePerformanceCheckerdob —- automatedTestCa ceChe: roupMName / IT4FS76DFE3IBEPA7EP43 The HNumberguess Game Failure Test Autowated
UnilsServiceBeani —- #EEmEEstRetssssssstsss NOT NECESSARY TO SEND ALERT NOW. SAVED AND UAITING THE TIME LINIT... _ 7

SchedulerGloballobListener —— IV4FS76DF6388PATBPA3 was executed \

SchedulerGlobalTriggerlistensr -- IV4FS76DF63G8PATEP43 is complete

SchedulerGlobalTriggerLlistener —— IV4FS7EDFE388PAVSP43 was fired

SchedulerGlobalTriggerlistener -- IV4FS76DFG388PA78P43 was not vetoed

schedulerGloballobListener —— IV4FST6DF6358PATSP43 is shout to he executed

SchedulerGlobalTriggerlistener —- Uptimel atordob was fired

SchedulerGlobalTriggerListener -- Uptimel: atordob was not vetoed
SchedulerGlobaldoblistener —— UptimeImageGeneratordJob is about to be executed

schedulerGloballobListener — UptimeImageGeneratordob was executed

schedulerGlobalTriggerlistener -- UptimelmageGeneratordob is complete

127.0.0.1 -- CCC3259FF4576F2D6F214DEODEIZ0SDS -- IMacrosMacroExecutorInithction sxecute

127.0.0.1 —-- CCC3259FF4576F2DEF214DEODB3305D5 —— IIN Closed Browser Result @ 1

[LutomatedTestCasePerformanceCheckerdobh —— The IMacro Executor was executed — i Terror™: false, TerrorContent™: ", TfirstCheck™: false, i
sutomavedTestCasePerformancecheckerdoh —- automatedTestCasePerformanceCheckerGrouplame / IY4FS76DF6388PA78P43 The Murberguess Game Failure Test Automated
127.0.0.1 -- 2197A7516360CF4FDECTTEDI4DCEIZEE -- MenberENailTewplatesInithction sxecute

127.0.0.1 -- 2197A7516360CF4FDECT7EDI4DCEIZEE -- The EMail Templates Locale is en

127.0.0.1 —- O593517AFS6C165134ECDD4EET153128 IMacrosMacroExecutorInithction execute

127.0.0.1 -- 0593917AF56C165134ECDD4EETIS3128 —— Test Case Failed Screenshot Result : 1

127.0.0.1 -- 0593917AF56C165134ECDD4EETIS3128 —— IIN Closed Browser Result : 1

UtilsServiceBeanl -- TFFRSTIAEEASIERseeesss THE CREATED EVIDENCE FILE NAME IS H5G63A1ZUINTS36NSKDS.png ID IS 140
UrilsServiceBeanl —- festssrssssssssssresss THE TIME LINIT BEING REACHED TO SEND FAILED MESSAGE
SchedulerGlobaldobListener —— IV4FS76DFE388PATEPE3 was executed

schedulerGlobalTriggerlistener -- IV4FS76DFE383PATEP43 is complete

SchedulerGlobalTriggerlistener -- IV4FS76DF6368PATEP43 was fired

SchedulerélobalTriggerlistener -- IV4FS76DF6368PAT8P43 was not vetoed

SchedulerGlobaldobListener —— IV4FS76DFE388PATEP43 13 about to he executed

SchedulerGlobalTriggerlistener —- UptimelmegeGeneratordoh was fired

schedulerGlobalTriggerListener —- UptimelmageGeneratordob was not vetoed

SchedulerGloballobListener -- UptimelmageGensratordob is sbout te be executed

SchedulerGlobaldobListener -- UptimeImageGensratordch was executed

SchedulerGlohalTriggerListener —- Uptime ImageGeneratordob is complete

127.0.0.1 —- SDETOFBBZDDOSSEA0S8520910F646A5F —— IMacrosMacroExecutorInithetion execute

Figure 49 Log of Raised Failure Alert

Step 14 - WBAW Failure in Performance Chart

In addition, these Web-Based Application Workflow failures do not affect the
PSS. The marked value is the Web-Based Application Workflow failure value. It
is given as first circle in Figure 50. Web-Based Application Workflow will start to
work again to get the statistics, after starting Tomcat 8080 again. It is shown as a
second circle in the figure.
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Alert Rule Name STM English Search Performance
Average Response Time (sec) : 233

Min. - Max. Performance (sec) : 256-3.96

PSS with Failure (%) : 02

PSS without Failure (%) : 99.92
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Figure 50 Application Failures and Performance Degradation

It proves that MyToolset monitoring will

not be stopped to check the

“‘Numberguess” application during Web-Based Application Workflow failure. The

failure and success email alert screenshots are given in Figure 51-52.

MY TOOLSET

Result :
Alert Rule :
Alert Source :

Control Interval :
What can you do? :

Time :

DOWN %

Numberguess Game Failure Test
Turkey / Ankara
Every 1 Minute

Check the application warkflow or the

internet connections. \"/

Sep 15, 2013 4:56:09 PM

Figure 51 Failure Email Alert
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MY TOOLSET

Result :
Alert Rule :
Alert Source :

Control Interval :

What can you do? ;

Time :

UP"\\‘//

MNumberguess Game Failure Test
Turkey / Ankara
Every 1 Minute

Check the application workflow or the

internet connections. '\//

Sep 15,2013 5:06:03 PM

Figure 52 Success Email Alert

The evidence files were taken when the Web-Based Application Workflow failure

and success were happened. It can be noticed that the failure evidence file

contains the screenshot when the browser tries to connect to the failed Web-

Based Application Workflow. There is error screenshot at below. The success

evidence file contains the fixed Web-Based Application Workflow evidence file.

Step 15 — Examining the Success and Failure Evidences

MyToolset takes the screenshot of the failure and success (see Figure 53-54).

These screenshots can be used to prove the failure and the fixed the problem

and everything is normal.
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ALERT ME FIRST PRO FAILED ALERT EVENT LOG EVIDENCE

Chosen Log Fired Date:  Sep 15, 2013 45513 FM

The Above picture resembles the DOWN RESULT EVIDENCE BROWSERSHOT OF THE WEBSITE. You can ZOOM IN ro Click on it.

Figure 53 Failure Evidence Screenshot

ALERT ME FIRST PRO FAILED ALERT EVENT LOG EVIDENCE
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[Weboomse 10 the Nemsher Grotw pamme]
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i thiking

What's vour guess? [

resembles the DOWN RESULT EVIDENCE BROWSERSHOT OF THE WEBSITE. You can ZOOM IN to Click on it.

The Above pic;

Figure 54 Success Evidence Screenshot



CHAPTER 5

DISCUSSION AND CONCLUSION

Web-Based Application Workflow testing, monitoring, and its Performance
Stability Score can be used to monitor the whole system, test automation, and
make the capacity planning of server-side resources such as hardware, network
and applications. This section discusses the successes accomplished when the
MyToolset has been used, and presents possible advantages and disadvantages
of MyToolset. In addition, suggestions and recommendations for the future works
are presented.

1. Successes

MyToolset can be used to monitor the Web-Based Application Workflow
performance and test the WBAW failures. The MyToolset mathematical model
contains how-to calculate the dynamic performance interval. Web-Based
Application Workflow user loads change time to time and MyToolset can detect
those changes dynamically. So, it is not necessary to monitor and configure the
Performance Interval all the time. This will prevent to raise false positive
performance alerts. For example; Some Web-Based Application Workflow has
the heavy user loads on weekends and rare user loads on weekdays. So, the
performance interval max and min boundary values should be calculated by
using the average and standard deviation values in the mathematical model on
the fly. MyToolset can take the evidence screenshot when the failure occurs and
also screenshot is taken when the performance degradation is no longer continue

or the Web-Based Application Workflow failure was resolved.

MyToolset can handle and simulate successfully on the HTML- JavaScript based,
Silverlight and Flash based virtual user browser surfing abilities. So, very many
types of the Web-Based Application Workflow can be tested or monitored by

MyToolset.
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2. Advantages

Web-Based Application Workflow Tests can be a big problem time to time,
because Web-Based Application Workflow has some instability between
deployments, bug resolutions and the new feature developments. So, the
regression tests, which are done for all changes and their impact on the Web-
Based Application Workflow, which should be handled carefully, and the creation
of regression tests will cause very much works and stress on the test team.
MyToolset can test the Web-Based Application Workflow and the regression
tests will be done periodically and automatically or the manually started
whenever the test team wants. Some changes will be handled automatically with
their impacts while MyToolset is running the tests. In this way, test automation

will be handled without running hundreds of test cases again and again.

It is good for the boss or the managers to follow-up the Web-Based Application
Workflow failures and performance degradations which are still not fixed. It
means that MyToolset saves the investor's money to have profitable business.
How many seconds, minutes or hours even days Web-Based Application
Workflow interruption will be reported with the accuracy of day, hour, minute, and
second. In addition, the development and deployment teams can use MyToolset
after deploying the fixes to test the failures and performance automatically.

MyToolset supports the well-known browsers for automation such as; Internet
explorer, Firefox, and Google Chrome. It can be the real evidence of the failure to
prove the technical team that there is a problem or performance degradation on

the Web-Based Application Workflow system.

3. Disadvantages

MyToolset VM Servers need to establish 7x24 fast and reliable Internet
connections. It also needs to transfer many data on the wire to execute macro
data. So, the quota on Internet connections will not be suitable for running the
MyToolset, either. It is using the reliable online email and SMS configuration to
warn the persons when it encounters the performance degradation and failure or
the Web-Based Application Workflow bugs. These investments are the extra

costs of maintain the MyToolset.
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If you upgrade the client side code or library, used by the Web-Based Application
Workflow, then this can cause browser specific restrictions. So, MyToolset
browser specific macro runner can fail even your application is working on the
current new version of the browsers. MyToolset supports only Internet Explorer,
Firefox or Google Chrome. The Flash Chart component cannot support the one-
minute time intervals, it supports at least four minutes during twenty-four hours
on each day. So when fail or success alert is raised in consecutive four minutes
(i.e. four times one minute) period then it cannot be shown as failure even the

failure alert raised.

All of the calculations and monitoring activities are running on those servers. So,
the job server and the Tomcat application server farm should be hosted at a

minimum four cores and four GB memaory.

4. Suggestions

MyToolset can raise false positive alerts, if you have no stable Internet
connections. These network performance waves create the instability on the
mathematical model even though the mathematical model uses mean and
standard deviations to find the best performance interval. It is recommended to
be careful to use the browser specific features on the client side implementations.
Wait count of the Alert Rule should be given by trying the best value. Most
probably, it is not effective to give the wait count as 0. Even, MyToolset includes

the built-in one wait count.

5. Future Work

Different geographical locations have different network connection latencies to
connect to the Internet. Alert agents can be implemented to run the Macro Data
Scripts on different geographical locations. This will help MyToolset to detect

network problems even though the Web-Based Application Workflow is working

properly.
MyToolset can use server agents. These server agents can run the rules like the

Macro Data Script rules. These rules can fix the server side problem, for

example; restarting the server or application instances, killing the processes and
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deleting some log files and so on... This feature allows the system
administrations to resolve the issues on the nights and even system admin on

vacations even they are not in front of the remote server connections.

MyToolset network analyzer can be added to detect the MyToolset server
network connection problems and connection speed degradations more
accurately. More stable sites can be monitored to check the availability of the

network connection and its performance.

MyToolset can be integrated with ticket systems. The interruption on systems can
be forwarded as a new work item on ticket systems to follow the solutions easily.

Mobile version of the administration console and reports can be created. SMS
and mobile based managed the systems will improve the mobility and usability of
MyToolset.

Alert Rule dependency can be added to MyToolset. Sometimes, one Alert Rule is
the execution result dependent to another. For example; if you check the
shopping basket work flow execution, it is dependent of running the home page
of the Web-Based Application Workflow. Shopping basket Alert Rule will not raise
alerts After Alert Rule of Home Page execution fails because if Home Page is
unresponsive it is not necessary to raise the shopping basket alert rule failures.

Actually, this will prevent the unnecessary failure alerts, to be raised.

Parallel job execution mechanisms and Macro Data Runner core can be used to
design massively running load and stress test tool. This will give the ability to web
application owners to simulate the real customer, member or the end-user Web-

Based Application Workflow usage behavior in the future.
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APPENDIX A - LIST OF ALL ACTIVITY DIAGRAMS

Each of the usecases has relevant Activity diagrams. Activity Diagrams show that
work flow and the relationship between each of object. The list of All Activity

Diagrams are given at below.

“Signup to be Member” activity diagram shows that Firstly creating an activity

flows (see Figure 55).
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Guest User

User Enters Signup Screen

@5&[ Enters the Datas to be Signingm)

Get Name, LastMame, Email, Fasst

Click OK

MyToolset

Create the User Account

Create the Services Data

Greale the Default ConﬂguratioD

Gend Successfull Account Creation Em@

/

Ghuw "Account Created Successfu Ila

/

| Redirect Lo the "Login Screen” )

Show Login Screean

Figure 55 Activity Diagram of "Sign up to be a Member"

“Login as Member” activity diagram shows that it checks the account validity and

initiates the first page of the Member Area to enter the member area (see Figure

56).
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Member User

User Enters Login Screen

@ser Enters the Datas to be Logging D

Set Usermname and Password

Click OK

MyToolset

Ghaw not Authorized Mess@

Is it valid?

Greate the Private Session Objec@

Log the System Entrance

Load the Configuration List

Show "Member Page” Screen

Figure 56 Activity Diagram of "Login as Member"

“Create Configuration” activity diagram shows the creating a new configuration

(see Figure 57).
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Member or Guest User MyToolset

Gser Login o Member Page Sae@&_
l{ Refresh the List

Gssr See the List of the CnnﬂguraﬁaD

User Clicks on the Action

Set Data on Form Flelds
{ Click CANCEL

Create the Configuration

Click OK

Glo:sa the Create Configuration ScraaD

Gefresh the List with Multi-Liser Syrlchronizatior)

Figure 57 Activity Diagram of "Create Configuration”

“Edit Configuration” activity diagram shows the updating one of the chosen

configurations (see Figure 58).
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Member User

G&er Login to Member Page SUEEDQ\H

Gﬁsr See the List of the ConﬂguraﬁaD

G.Iael choose the Configuration o EdiD

Edit

User Clicks on the Edit Action

User Change the Current Da)

: Click CANCEL
Click Ok

MyToolset

Refresh the List

» System Show the current Configuration 1o EdD

Update the Corfiguration

@nse the Update Configuration ScraeD

\

Gefresh the List for Multi-User Srnchlonizau'oD

Figure 58 Activity Diagram of "Edit Configuration"

“Delete Configuration” activity diagram shows the deleting any of the chosen

configurations and also deleting all of the Alert Rules and Alerts belongs to it (see

Figure 59).
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Member User

Gser Login o Member Page SCIEEDQ

Gﬁar See the List of the Cﬁr‘fﬂguratiﬁD

@ser choose the Configuration to Delete)

Click OK

Click CANCEL

Gser Clicks an the Delete AmioD\ .

A |

MyToolset

Refresh the List

Delete Warns the User to Delete

/%Gelete the Chosen CclnﬂguratiuD

|

GII of the Alert Rule and Alerts belonging to Chosen Configuration will be deleteD

™S

Gluse the Delete Confirmation EUD

/

Gefresh the List for Multi-User Srnd'lronizaﬁoD

@

Figure 59 Activity Diagram of "Delete Configuration"

“List Configuration” activity diagram shows the gathering the list of all

configurations and clear the list of the Alert Rule and Alert List on the screen (see

Figure 60).
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Member User MyToolset

Gﬁer Login to Member Page Screea\

\Gy‘.ﬂem Fetch the Latest Configurarion LisD

Clear the Alert Rule List

Clear the Alert List

Glser See the List of the Conlig.llatior)

Figure 60 Activity Diagram of "List Configuration"

“Create and Schedule Alert Rule” activity diagram shows the creating the Alert
Rule, copy the Macro Data, that was gathered on IMR and Scheduling the Alert

Rule. The Alert Rule list was refreshed on the Alert Rule List (see Figure 61).
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Member User MyToolset

Qsar Login to Member Page ScraaD
Gser Chooss the Alart Rule's Wﬁg”m“@"_ﬂéystem Feich the Latest Alert Rule List, belongs to the chosen Gonﬁguration>

Click the Add Button
w}-slam shaws the Create Alert Rule Sr,ra-eD

Gsar Fills the Reguired Data on ScreeD

QJser Records Macro for simulating Work FIaw)

Copy the Macro Source

Gaste the Macro Source 1o the Macro Data

Lr,’S’a\-'le and Create the Alert Rul9
Click OK o

G‘a‘indow is closed and Refresh the Alert Rule LisD

Gae the Mewly Created Alert Rule on the Li@

| e

Figure 61 Activity Diagram of "Create and Schedule Alert Rule"

“Create and Schedule Alert Rule” activity diagram shows the recording the
IMacros Macro. “Create and Schedule Alert Rule” use case is used to record

Macro Data as Alert Rule Macro Data (see Figure 62).
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Member or Guest User IMacros Recorder

!

Gser Open any |E, Firefox Intemet BmwseD

Click on the IMacros lcon

\%Ghow IMacros Macro Recorder ScreeD

Click on The Record Tab

\@ystem shows the Record Macro TaD

Gnterthe Web Site Address. to be recorded

Click Record |l
System creates the scripts by using every movement

G}Iick Stop to Complete the Rec:ording)

Wst&m Creates the Macro Da@

Figure 62 Activity Diagram of "Record Macro"

“List Alert Rule” activity diagram shows the gathering the list of all alert rules

belonging to the chosen configuration (see Figure 63).
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Member User MyToolset

Gser Logn to Member Page ScreeD

User Choose the Configuration

(S\,'slam Fetch the Latest Alert Rule List, belongs to the chosen Gonfiguraﬁon)

See the List of Alert Rule List

Figure 63 Activity Diagram of "List Alert Rule"

“Edit Alert Rule” activity diagram shows the editing of the Alert Rule. It stops to
run current Alert Rule, changes the state of the Alert Rule “Not Tested” and
deletes the all of the Alert Data belonging to this Alert Rule (see Figure 64).
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Member User MyToolset

I

Glser See the List of the Alert Rula

Rafresh the Alert Rule List

Gsar Choose thea Alert Rule to EdD

User Clicks on the Edit Action

Edit
System Show the current Alert Rula to E:!D

P

Gser Change the Current Daa
Click CAMCEL

Update the Aled Rule

Click Ok

Change the state of the Alert Rule as "NOT TESTEDD

Stop the Alert Rule for running

@elete all of the Alert Data. belonging to Alert Ru Ie:)

@ose the Update Alert Rule ScrseD

Gel're-sh the List for Multi-User SynchrunizatioD

e

Figure 64 Activity Diagram of "Edit Alert Rule"

“Gather Chart Report 24x7” activity diagram shows the gathering the chart of the
response time values during the macro data script execution. It is simulating the
Virtual User Browser and its response time values. These values are displayed

on Line Chart at 4 minutes period on each day at current week (see Figure 65).
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Member User MyToolset

Gﬁer Seo the List of the Alert Ru@

Gser Choose Alert Rule to Get Chart RepcwD
Gaa Clicks on the 24x7 ButtoD\

%@lslem et the Response Time of Macro Data Weekly/24 hour with 4 minutes imen'aD

@'siem shows the Line Chart of each days Response Times of Alert Rule Response Tima

Gser See the Chart and can Scrool on ChaD

Click OK

1

ﬂyﬂm Close the Chart ScreeD

Figure 65 Activity Diagram of "Gather Chart Report 7x24"

“‘Delete Alert Rule” activity diagram shows the deleting any of the chosen Alert

Rule and also deleting all of the Alerts Data belongs to it (see Figure 66).

92



Member User MyToolset

Gser See the List of the Alert Ru%_

L

Gl_ser choose the Alert Rule to Dele@

Refresh the List of Alert Rule

Q&.ar Clicks on the Delate BulloD\
.

Click CAMNCEL

Click OK
"ﬁ@hangs the status of the Alert Rule as "Stopped”

Warns the User io Delete
Delete

{ Delete the Chosen Alert Rule

(Alert Data of the Deleted Alert Rule will be deleted too)

Gluse the Delete Confirmation EUD

(Relre:sh the List for Multi-Lser SynchronizaliorD

Figure 66 Activity Diagram of "Delete Alert Rule"

“Change Status” activity diagram shows the changing status of the Alert Rule as
‘Run” or “Stopped”. If the Alert Rule is at Stopped status, it will not continue to
collect the Response Time of the Macro Data (Virtual User Simulation) (see
Figure 67).
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Member User MyToolset

Refresh the List of Alert Rule

Gser See the List of the Alert Ru%

l

@_sel choose the Alert Rule to Change Stat@

l

@ser Clicks on the Change Status ButtuD\__

» Change Status Screen appea@

Click CANCEL

Qﬁer Change the Status of the Alert Ru@

System will change to Run or Stop the Alert Rula

Click OK

/@ystem will close the Change status ScreeD

Refresh the List of Alert Rule

User Close the Screen

Figure 67 Activity Diagram of "Change Status"

“Test and Save” activity diagram (see Figure 68) shows “Edit and Test the Macro
Data” before scheduling and running it. It has the syntax checker for the Macro
Data Script. If there are any errors on the Macro Data, then it is not saving and
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running this Macro Data Script at all. If the Macro Data was not tested, then Alert
Rule will be still at “NOT TESTED” state. So, the Alert Rule cannot be run and

collect the Virtual User Simulating Macro Data Response Times at all. If Macro

Data Script has no syntax error and not empty during testing, then its state can
be changed to “TESTED” state.

Member User

G&er See the List of the Alert F‘.u%

@10033 the Alert Rule to Test and Save Mac@

Gser Clicks on the Test and Save ButtuD_\

Click CANCEL

W\

User Change the Macro Data of the Alert Rulaé

Click Test and Save

User Close the Screen

MyToolset

Refresh the List of Alert Rule

o Test and Save Screen appears

4 System will check the Syntax of Macro Data ScripD

Raise the Error

@acm Data will Save and Alert Rules State change as 'TESTEDD

N@y&tam will close the Test and Save ScraaD

Refresh the List of Alert Rule

Figure 68 Activity Diagram of "Test and Save"
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“List Alert” activity diagram shows the gathering the list of all alerts belonging to

the chosen Alert Rule (see Figure 69).

Member User

Gsar Lagin to Member Page ScreeD

Gsat Choose the CﬂnﬂguratinD

User Choose the Alert Rule

See the List of Alert List

MyToolset

éystam Fetch the Latest Alert List, belongs to the chosen Alert Rula)

Figure 69 Activity Diagram of "List Alert"
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“Edit Why Data Alert” activity diagram shows the editing Why Data. It changes
why data of the Alert Event Log entry. This data will keep track of the why this
performance degradation or failure on Web-Based Application Macro Work Flow
(see Figure 70).

Member User MyToolset

User See the List of the Alert

Refresh the Alert List

Gsar Choose the Alert to Enter WhD

J

Gser Clicks cn the Why Bul@\

Wiy

# System Show the current Alert Why Data 1o Ed§

User Change the Why Data

Click CANCEL

Update the Alart Why Data

GIU&E the Edit WWhy Data Alert S{:reerl)

G{efresh the List for Multi-User Synchron lzatiﬂn)

Figure 70 Activity Diagram of "Edit Why Data Alert"
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“Get Evidence Alert” activity diagram shows the evidence screenshot of the

performance degradation or the failure of the Web-Based Application Macro

Work Flow (see Figure 71).

Member User

User See the List of the Alert

Gset Chaoase 1o Get Evidence Screensth

/

Gser Clicks on the Evidence BunoD\

@sar Get the Evidence ScrsenshoD

Click Glose the Screen

Evidence

MyToolset

\Gﬁl@m Show the current Alert Evidence Screenshot to Edg

(System Close the Evidence ScreerD

Figure 71 Activity Diagram of "Get Evidence Alert"

98



APPENDIX B — THE PERMISSION LETTER

18.09.2013
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