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Abstract 

The JCOP Framework is a toolkit used widely at CERN 
for the development of industrial control systems in 
several domains (i.e. experiments, accelerators and 
technical infrastructure). The software development 
started 10 years ago and there is now a large base of 
production systems running it. For the success of the 
project, it was essential to formalize and automate the 
quality assurance process. This paper will present the 
overall testing strategy and will describe in detail 
mechanisms used for GUI testing. The choice of a 
commercial tool (Squish) and the architectural features 
making it appropriate for our multi-platform environment 
will be described. Practical difficulties encountered when 
using the tool in the CERN context are discussed as well 
as how these were addressed. In the light of initial 
experience, the test code itself has been recently reworked 
in object-oriented style to facilitate future maintenance 
and extension. The current reporting process is described, 
as well as future plans for easy result-to-specification 
linking. The paper concludes with a description of our 
initial steps towards incorporation of full-blown 
Continuous Integration (CI) support. 

INTRODUCTION 
Many of the systems of the CERN Large Hadron 

Collider (LHC) accelerator [1] and the sophisticated 
physics experiments placed around its circumference are 
controlled using commercial Supervisory Control and 
Data Acquisition (SCADA) technology [2]. These 
production control systems have an expected lifetime 
upwards of 20 years, nevertheless are in general 
implemented by an ever changing stream of developers 
who frequently work on many other different sub-systems 
too. The CERN Joint Controls Project’s JCOP 
Framework [3] was introduced into this mix to minimize 
the regular hurdles faced by new developers. The JCOP 
Framework strives to hide much of the complexity of the 
underlying SCADA tool used (WinCC-OA from Siemens, 
previously known as PVSS [4]). The Framework further 
aims to provide a level of consistency in the final 
application, in order to minimize the cost of long term 
maintenance as well as for operational safety reasons. The 
Framework comprises not only code segments (libraries) 
but also a substantial amount of Graphical User Interface 
(GUI) [5] software. This paper outlines the deliberate 
steps taken to ensure that the GUI implementations are 
rigorously tested. 

QUALITY ASSURANCE 
A strict quality assurance strategy is necessary not only 

to deal with the long project lifetime and staff rotation 

issues, but also with upgrades of the JCOP Framework 
itself and the packages upon which it depends (e.g. 
operating system version, SCADA tool, compilers, 
database clients and servers). 

 

GUI TESTING 
Early on in the Framework project it was recognized 

that the GUI mechanisms comprised a significant 
proportion of the software being generated. Programmers 
are used to testing library software in an automated 
fashion, but GUI regression testing is often not included 
[6]. To have full confidence in all of the modules of the 
Framework package, it is necessary to automate testing of 
their GUI aspects also. Considerable effort has therefore 
been invested in GUI regression testing – on a daily basis 
ensuring that the individual packages and components 
still behave the same way they did yesterday. This 
approach has proved to be very fruitful, especially when 
new developers first start maintaining code. Inadvertent 
side-effects of any changes made have been identified 
within 24 hours. 
 

IMPLEMENTATION  
In practice, we are testing WinCC-OA panels. An initial 

investigation using the tool “Rational Robot” [7] was 
dropped when ETM [8] switched the WINCC-OA 
windowing system to Qt [9]. A specialised product for the 
automated testing of Qt GUI interfaces was selected 
called Squish [10], marketed by Froglogic. Like Qt itself, 
Squish is available on many platforms, including those 
used in control systems at CERN, namely Windows and 
Linux. Out of the box, Squish allows you to record GUI 
input and test the properties (including existence) of 
screen objects. 

Squish Recording Facility 

Our first implementation made extensive use of the 
Squish recording facility. Squish generates human 
readable source code that, when executed, will replay 
mouse gestures and keyboard input. We opted to produce 
Python [11] code and have grown to appreciate the power 
and flexibility of this language. Although Python is 
interpreted, for this application domain there has never 
been a performance issue. 

In practice though, our first implementation was very 
hard to maintain. Our surrounding environment was in a 
state of constant and uncomfortably rapid flux. WINCC-
OA is upgraded to a new version each year or so. 
Although ETM strove very hard (and were successful) in 
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Unfortunately this approach has a cost. The testing 
team becomes a bottleneck as all test code must first be 
written by them. For this reason we are planning to move 
to a scenario where the developers themselves will be 
able to plug their own tests into the Emu harness.  Whilst 
alleviating the bottleneck, this comes at the cost of 
negating the advantages just described as well as having 
implications for the licensing of the software tools being 
used! 

STATUS REVIEW 
The theoretical advantages [18] of finding issues (bugs, 

incompatibilities, etc) before software is released, have 
once again been achieved in practice. New problems 
(side-effects) inadvertently introduced by new 
programmers joining the Framework development team 
have been spotted during the very next overnight run. We 
are able to test the JCOP Framework against new versions 
of WINCC-OA very readily by creating a new test target 
machine. This work is currently being extended to include 
the testing of a greater number of components from the 
JCOP Framework and also with new tests for the 
UNICOS Framework [22]. 

 

CONCLUSIONS 
A scalable testing architecture has been defined and 

implemented. Automatic tests are executed every night on 
a variety of platforms. The architecture is not restricted to 
JCOP and is already being rolled out to encompass other 
frameworks at CERN. 
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