
  

 

Abstract—Open-source software automatic testing 

frameworks have been widely used in the automatic testing of 

software. Nowadays, IT is playing a more and more important 

and indispensable role in the daily work of companies and other 

types of groups. For some cases, it is strongly required that 

information systems can provide high quality service of 

7*24-hour.  This paper is dealing with another application of 

such frameworks: applying them to develop 

users-experience-centered monitoring systems of information 

systems, so that we can automatically detect, locate and remove 

failures in the running process of information systems in time 

with relatively limited human resources. This paper carries out 

research on the implementing approach of open-source 

software automatic testing frameworks based monitoring 

system on information systems, especially the programming 

languages related to it and the resolutions to the difficulties 

encountered in the process of implementing. A mix of multi 

programming languages is required to solve the problem. 

 

Index Terms—Open-source software automatic testing 

framework, monitoring system, programming languages, 

simulation, MVC.  

 

I. INTRODUCTION 

Now we are using more and more information systems in 

my company, covering every field of our daily work, such as 

producing, marketing, client service, human resources 

management, training, e-learning, and automatic office. It is 

often the case that information systems are required to run 7 × 

24 hours without interruption. It will be perfect if we can 

monitor them any time and detect any failure as soon as it 

occurs. However, there are limited staffs in Information 

Technology department. How can we detect and locate 

problems occurring in the running process of information 

systems automatically and thus save a lot of human resources? 

This is the mission of the monitoring system that I developed. 

Within the software industry, once a product reaches the 

stable manual testing phase, organizations usually applies of 

automated testing to save on the costs involved in manual 

testing [1]. This is only one of the application fields of 

open-source software automatic testing framework. As a 

matter of fact, they can also be applied to monitor the running 

states of information systems. The author has developed a 

monitoring system of information systems. This system is 

also a simulation system that simulates the operations of the 
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users. In order to simulate such operations, it applied the 

open-source software automatic testing frameworks, such as 

Watij, and selenium. That is why we also called this kind of 

monitoring system as integrated user experience monitoring 

system. 

Selenium and Watij are two most frequently used 

open-source software automatic testing frameworks. Both of 

them have their inherent advantages and disadvantages. That 

is why I applied both of them in my monitoring system. 

Selenium has a lot of timing problems while Watij 

automatically waits for the page to finish loading, and can 

detect when it's finished loading. But for Selenium, we have 

to use the pause command of DOS command for timing. 

However, Selenium has multi browser, OS and language 

support [2]. There are some difficulties encountered in the 

process of implementing the monitoring system. Details of 

resolutions will be stated in this paper. 

 

II. ARCHITECTURE OF THE MONITORING SYSTEM 

There are many information systems which are going to be 

monitored. And as is known to us all, software automatic 

testing script is closely related to programming languages 

and system architectures of the tested information systems, 

which leads to the great amount of the workload of writing 

testing scripts. Normally, we will select some of the 

frequently used functions as the simulated operations, such as 

login, frequently used queries. By running the simulation 

scripts, it acts as if some users were operating on the 

corresponding information systems.  

As a user of the monitoring system, when you login the 

monitoring system, you can decide on yourself whether 

running the simulation scripts on your client computer or in 

the servers. Also, it provides single-user version software by 

which you can trigger the running of scripts in your client 

computer.  

Every time you finish running the simulation scripts, the 

reports will be written into the corresponding database 

installed in the servers and also displayed to you either by a 

local document which will be closed automatically after 

several seconds, or a webpage. 

Whenever there is something abnormal detected by the 

monitoring system, for example, the response of some 

functions is slower that a threshold, it will send a short 

message to a group of people whose names are on the list that 

is defined before. 

The flow chart of the monitoring system is shown in Fig. 1. 

The architecture of the monitoring system is illustrated in 

Fig. 2. 
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Fig. 1. The flow chart of monitoring system. 
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Fig. 2. System architecture. 

III. PROGRAMMING LANGUAGES IN IMPLEMENTING 

A. The MVC Architecture 

In order to make the monitoring systems extensible and 

easy to maintain, we adopt MVC (Model View Controller) 

architecture. The whole monitoring system is deployed as a 

web service which adopts MVC as the architecture, where 

java beans act as model, jsp and html pages act as view, and 

servlet acts as the controller. MVC can separate the 

representation of information from the user's interaction with 

it. The model consists of application data and business rules, 

and the controller mediates input, converting it to commands 

for the model or view. A view can be any output 

representation of data. The central idea behind MVC is code 

reusability and separation of concerns [3]. Servlet plays an 

important role here. It receives the requests from users and 

then responses to it. A Servlet is a Java-based server-side web 

technology. Technically speaking, a Servlet is a Java class in 

Java EE that conforms to the Java Servlet API, a protocol by 

which a Java class may respond to requests. Servlet could in 

principle communicate over any client–server protocol, but 

they are most often used with the HTTP protocol [4]. 

The MVC architecture of the monitoring system is 

illustrated in Fig. 3. 
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Fig. 3. The MVC architecture. 

B. The Programming Languages 

In the process of developing this monitoring system of 

information systems, many problems occurred. The 

corresponding details of the resolutions will be stated in the 

following paragraphs. 

For most of the monitored information systems, the 

selected open-source software automatic testing framework 

is Watij. Watij is a full Java API. It uses the simplicity of 

WATIR with the power of Java [5]. As a result, the 

programming language for the simulation scripts is Java. 

Watij has equipped with a relatively rich set of APIs which 

facilitate the progress of writing simulation scripts.  

For some special information systems, Selenium is the 

selected open-source software automatic testing framework, 

and the programming language for simulation scripts is also 
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Java though Selenium supports multi languages.  

In order to call the simulation program stored in the client 

computer or server as a local file, we write batch file, with 

filename extension .bat in DOS. It is because that a batch file 

may contain any command the interpreter accepts 

interactively at the command prompt and constructs that 

enable conditional branching and looping within the batch 

file [6]. It is easy to call bat file by single-user software.  

As for web service to call the bat file stored in client 

computer which is forbidden by information security policy, 

we have to use the ActiveXObject in JavaScript embedded in 

webpage. JavaScript (sometimes abbreviated JS) is a 

scripting language commonly implemented as part of a web 

browser in order to create enhanced user interfaces and 

dynamic websites [7].  

The ActiveXObject object is used to create instances of 

OLE Automation objects in Internet Explorer on Windows 

operating systems [8]. What should be pointed out is that 

only Internet Explorer supports ActiveXObject on Windows. 

Also, ActiveXObject is dangerous, because it allows access 

to the operating system outside the browser sandbox. Any 

that you use should be from trusted sources and will require 

changes to your security settings [9]. Otherwise, the request 

will not be permitted due to security policy. 

As for the web service to call the simulation program so 

that it can be run in the server, we just need to call the 

corresponding servlet. Then the servlet will decide whether 

run the simulation script or not by the running of some 

judging codes. If it is a valid request to run the simulation 

script, the servlet will call the testing function. 

When the selected open-source software automatic testing 

framework is selenium, every time you run the scripts, you 

have to judge whether the selenium server has been started or 

not. Originally, it determines by applying the DOS command 

“tasklist” to list the titles of the windows. However, it does 

not work well all the time. Finally, I found a useful approach 

to cope with this problem. That is to judge whether the 

related port has been taken up or not. If it hasn’t been used, 

then we just need to start it. VBScript can access WMI 

(Windows management instrumentation) for instance the 

Windows Task Manager [10]. So we just need to call a vbs 

file which will then call a related bat file to start the server. 

In my company, it is required that the monitoring function 

should run every certain minutes, which brings about new 

problems. After running the local script, the bat window will 

keep open. What is more, after running the simulation scripts, 

the accessed webpage will keep open. If we run this program 

for several times, then there will be too many windows or 

web pages that should be closed but keep open. The DOS 

commands “tasklist” and “taskkill” will help us to deal with 

most of the problems. For some tough cases, since vbs can be 

used to terminate any process, cooperation of vbs and bat will 

help.  

When it comes to database, in the beginning, I selected 

MySQL as the database. However, soon, I discovered that it 

did not allow concurrent access. Then, I select Oracle as the 

database and it runs well. 

 

IV. RUNTIME ENVIRONMENT 

The running of single-user version monitoring software 

requires a java environment. It is often the case that most of 

the client computers of common users haven’t a java running 

environment. As a result, it will benefits a lot carrying jre in 

the lib of the software and including the paths of the related 

classes in the batch file that used to launch the testing script.  

 

V. WORK FOR NEXT STAGE 

In the following stage, I will prefer to develop a simulation 

scripts generator which can generate testing scripts 

automatically. Of course, this work requires setting up 

modeling for the testing scripts for different programming 

languages, system architectures, and Operating systems.  

In addition, I would like to apply algorithms and methods 

of Artificial Intelligence and Machine Learning to for the 

generator of testing scripts and intelligent diagnosis of 

failures. 

 

VI. CONCLUSION 

In conclusion, the implementing of the monitoring system 

of information systems has used a mix of several 

programming languages, such as Java, JSP, JavaScript, and 

VBScript. Also, batch files and ActiveXObject are also used. 

This monitoring system has done much good to my company. 
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