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Abstract 

At the present time monitoring and performance analysis of Information systems is necessary. An important part of this process is the 
visualization of the received data. 

The first part of this work focuses on metric data visualization options. The data in its turn includes the one collected for monitoring and 
analysis of information system workload. Zabbix, PRTG and Grafana were chosen as visualization programs. The study comprises a brief 
comparative analysis of the selected programs. 

The second part of this work is practical. It focuses on SQL Server deadlocks which can affect the overall system performance and on how 
to fix them. 

Keywords: monitoring, Zabbix, PRTG, Grafana, system performance, deadlocks 

 

Introduction 

Working on my thesis (“Development of the Monitoring 
and Analysis System For Information Network’s Server and 
Client Parts”) I encountered a collected data visualization 
issue. There were various metrics for performance analysis. 
Operational system’s performance counters, a database 
workload, application performance index, number and type 
of errors, etc. After data collection and preliminary analysis 
there is a need to somehow display the date on a user’s 
screen. We need monitors, graphs, charts, tables. Otherwise, 
this information is just zeros and ones that lie in their 
database and do not affect decision making. Without 
visualization, the system doesn’t make any sense - no matter 
how well it is set up, no matter what type of analysis it 
carries out. So I am going to launch a program which 
enables the system kernel to collect and log the necessary 
information, using automatic and manual settings. 

A huge amount of work to visualize the collected data 
must be done either by yourself or using ready-made 
solutions. 

Having conducted a more careful study, I focused on the 
following software products: 

1. Zabbix 
2. PRTG 
3. Grafana 
Zabbix [1] - the server can be installed on Linux only, 

while the agent can be installed on both Windows and on 
Linux. It is a free software product. There are several 
templates for monitoring networks, servers, routers and 
other IT infrastructure devices in the "box". It is possible to 
connect new sensors to different settings - this is what I need. 
Through such sensors it will be possible to show the 
information that the system kernel collects. 

Figure 1 shows an example of a Zabbix dashboard (the 

screenshot is not from my system, but from the Internet). 

 
Figure 1. Zabbix 

PRTG [2] – the server can be installed on Windows. It 
is a shareware product. The free version is more than enough 
for my research. Again, there are many sensors from the 
“box” for collecting data on IT infrastructure devices. And 
it is also possible to connect new sensors which in their turn 
can be connected to the necessary data. 

Figure 2 shows an example of a PRTG dashboard (the 
screenshot is not from my system, but from the Internet). 

 
Figure 2. PRTG 
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Both Zabbix and PRTG are equally suitable solutions for 
the data visualization problem. The only difference is that 
PRTG is easier to set up while Zabbix is completely free 
software. However, both products duplicate the information 
that the kernel of my system has already collected and 
prepared for output. In other words, they are redundant. So 
we need to take a closer look at the third software product - 
Grafana 

Grafana [3] is a free data visualization, monitoring and 
analysis platform. It can connect to various data sources. 
Meanwhile it is not a collector and analyzer. It is a good and 
pleasing visualize – the one that I need. 

Figure 3 shows an example of a Grafana dashboard. 

 
Figure 3. Grafana 

Overview 

This article shows how to detect and fix errors in a working 
information system, using a visualizer. The process consists 
of four stages: 

 Finding an error 
 Analysis 
 Fixing an error 
 Conclusion 

Decision 

My choice is Grafana. Though the system kernel for my 
thesis paper has not been written and the metrics, being a 
result of the non-existent kernel, has not been collected, I 
cannot wait to test the visualizer. 

After consulting with colleagues I deployed a bunch of 
software to collect the log information of our productive 
system. Error and warning data from the logging migrated 
to the Elasticsearch search engine. Further the databases 
aggregated by error, time and server were transferred to the 
Grafana dashboard. There are several key nodes in our 
productive system - that is the central node, the warehouse 
node and the online store node. And there are several dozen 
knots of ordinary stores. Information on key nodes was 
displayed in separate histograms whereas data for all the 
stores - in a general histogram. I also added the error code 
below. The result is a dashboard, shown in Figure 4. 

 
Figure 4. Dashboard 

Here is the text of one of the common errors detected 
while working with the the visualizer: 

Lock conflict while executing a transaction: Microsoft SQL 

Server Native Client 11.0: Transaction (Process ID 99) was 

deadlocked on lock resources with another process and has been 

chosen as the deadlock victim. Rerun the transaction. 

HRESULT=80004005, SQLSrvr: SQLSTATE=40001, state=33, 

Severity=D, native=1205, line=1 

Using the MS SQL Extended Events mechanism [4], we 
were able to catch conflicting queries leading to these errors. 
These turned out to be deadlocks that occur when one 
session registers data for exchange and uploads this data to 
exchange files by another session. Figure 5 shows the 
deadlock graph of these sessions. 

 
Figure 5. Deadlock graph 

Having considered the graph information in detail, I 
managed to find lines of code from which conflicting 
requests were called. By changing the algorithm a little 
(managed locks were added to the data before the request), 
I managed to resolve the deadlock conflict and eliminate the 
errors associated with them. 

Conclusion 

Thus it can be concluded that the visualization of any 
information is very important. Specifically, in my case, it 
helped to detect errors hidden from both users and 
developers, those which consumed server resources and 
negatively affected overall performance of the system. 
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