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Abstract 
A number of big companies and government institutions announced great projects promising that they 
are able to teach coding to everybody. They do not realize that the era, when each programmer had 
not only to design his/her program, but also to code it in the programming language in use, gradually 
passes over. Successively more and more sophisticated programs appear in the Low-Code 
Development Platforms category and allow to people to design only the basic architecture of the 
developed system; and these programs themselves take care about coding of the developed program. 

The Architecture First methodology [1] tries to meet these trends and promotes such programming 
tuition that does not teach the introductory courses’ students to code, but concentrates on the 
architecture design – the activity, that will be the most important part of their future. The proper coding 
of the designed program is then left to the code generator, which is an integral part of the development 
environment in use. The problem remains that the present environments of Low-Code Development 
Platforms type are not suitable for tuition of absolute beginners due to the fact that using them usually 
requires certain non-trivial skills. 

At present the introductory courses often use the BlueJ development environment, which has even 
integrated a simple code generator. However, this generator is too simple and does not comply with 
the needs of the Architecture First methodology [2]. The paper describes the modified environment 
named BlueJ++, the code generator of which is significantly enhanced and which, therefore, allows to 
focus at the explanation of architecture principles of the developed programs for a relatively long time 
without the necessity to distract the students’ concentration by explaining the syntax of the used 
programming language and by coding. We come to it only in the moment when the code generator 
capabilities are exhausted. However, at that time the students have already rooted their basic habits of 
the proper architecture design. 

Besides the basic description of the enhanced functionality of the BlueJ++ environment the paper 
introduces also certain basic practices, that make the transition of student into the mode, when they 
have to code themselves those program parts, that are ad interim beyond the abilities of the present 
code generator. At the conclusion, it indicates further code generator enhancements expected in the 
near future. 

1 INTRODUCTION 
For years, BlueJ has a built-in interpreter that lets the students work in the interactive mode in which 
they act as one of the program objects sending messages to other objects ([3]). This interpreter is 
linked to a code generator that can code a record of the actions performed as a method. However, its 
basic disadvantage is the fact that it only allows the definition of methods of test classes, and in 
addition only the test methods and the method for creating the test fixture. There are even more 
disadvantages that arise from its use in teaching according to the Architecture First methodology – 
their overview is given e.g. in [2]. 

The BlueJ authors do not share our belief in the profitability of consistent application of the 
Architecture First methodology, but fortunately since the version 2.5.0 they released it as the open 
source. Therefore, we have decided to create a parallel version of the product. The version that does 
not need to support extensions bearing neither the relation to the Architecture First methodology (the 
implementation of the Java ME platform, the Raspberry Pi extensions), nor the extension that would 
apply to more advanced stages of teaching (e.g. using of version management systems), when we go 
over to the NetBeans professional development environment in which we use BlueJ only as a plugin 
([4]). The modified environment was named BlueJ++. 
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1.1 Development Separation 
Originally we have thought we would respect the gradual development of the BlueJ environment and 
we would only add the necessary modifications to each version. However, the version has stepped in 
a direction that further emphasized teaching the coding. The authors have defined a new language 
Stride, with a little bit easier syntax than Java, and most especially they created for it a special editor 
that greatly simplifies the writing of the proposed algorithm. An excellent tool for all who want to teach 
the algorithmization. 

However, due to reasons we had explained in [1], we have decided to teach students first the design 
of the architecture, and only after they would manage it, to pass over to the teaching of more complex 
algorithm design. At that point, for us, many of the components added in the new BlueJ version were 
useless and only unnecessarily complicated the entire system. That's why we have decided to keep 
track of the development of the BlueJ environment just for remote insights and make the further 
development of the BlueJ++ environment independent. 

2 TWO MODES 
We have separated the development, but on the other hand, we wanted to make the transition to 
BlueJ++ of those who have already started working with the BlueJ, as simple as possible. In addition, 
it has turned out that for beginners it is more advantageous to hide the majority of the added 
functionality initially and introduce it to students only when they have the first steps behind them. 

Thus, at the first run, the behavior of both environments is almost the same – BlueJ++ runs in BlueJ 
mode. The environment switches into the BlueJ++ mode only after the user has checked the 
appropriate option in the Preferences dialog and restarts the environment. 

In the Figure 1, you can view the context menus in both modes – left in BlueJ mode, right in BlueJ++ 
mode. In BlueJ mode, the class only offers its public constructors and static methods. In BlueJ++ 
mode, the set of submenus is displayed – one for each available group of members. Additionally, at 
the bottom there is a group of submenus that provide the possibility to add or remove the required 
member. 

  
Figure 1: The class context menus in both modes. 

It is clear from the picture why – in the introductory lessons – we prefer the original setting: it is 
significantly simpler and clearer, though at the cost of offering only a fraction of what the class (or the 
instance) actually offers. However, the working in BlueJ mode (when teaching according to the 
Architecture First methodology) is sufficiently described for example in [4], and thus I will concentrate 
only on the BlueJ++ mode in further text. 
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3 DEFINITION OF NEW MEMBERS 
If you want to add another member to the class or its instances, type Add members in the class context 
menu, and enter the member type that we want to add in the subsequently expanded submenu. As 
can be seen from the Figure 2, all types of members are included in the menu except the class 
constructor and the nested data types. 

  
Figure 2: The Add Members submenu invoked from the class context menu. 

3.1 Definition of Attributes 
The definition of attributes (fields) is relatively simple. The dialog box only asks us for the name, the 
type, the modifiers, and the initial value of the defined attribute. Then the attribute is created, and 
when the inspector window is opened, it displays it. 

However, the attribute doesn’t have to be defined only by entering the command from the class or 
instance context menu. We can request it directly from the inspector window.  

3.2 Definition of Methods 
The definition of methods is a bit more complicated because the objects, which will be specified as 
parameters, should be prepared in the object bench (we can skip over those that can be obtained 
trivially) before the start of their definition. As the instance methods are concerned, we must not forget 
to prepare an instance whose method we want to define (see Figure 3). 
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Figure 3: The specification of the signature of the method we are going to define. 

The prepared objects are then entered into the appropriate input fields of the method specification 
dialog box. After the definition is started, the object bench is cleaned and the parameters are placed in 
instead of its original content (see Figure 4). While defining the method other local variables can be 
placed in the object bench. 

 
Figure 4: The specification of the signature of the method we are going to define. 
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If we want to use the attributes of the object (the class or the instance), the method of which we define 
during the definition, we can get them in/through the inspection window. In comparison to the BlueJ 
mode several new buttons appeared there: 

• The Set button allows you to specify a new value for the attribute. 

• The Send message button allows you to send a message to the selected attribute of the object 
type. 

• The Add button allows you to define a completely new attribute for the given object. 

In BlueJ mode, it is not possible to communicate with private attributes. In BlueJ++ mode, it is 
possible, but only if you are just defining the method of an object that has the access to those 
attributes. 

3.3 Test Methods 
In BlueJ++ mode the test classes and their methods are significantly closer to their ordinary 
colleagues; they only have Test All and Tests commands in the context menu, which work in the same 
way as in the BlueJ mode. This approach allows to students to better understand that the test class is 
a class as any other one, and that the test is a common instance of a test class. 

In addition, it is now possible to define private auxiliary methods in test classes, and then use them in 
tests. Similarly, static members can be defined and used. Both of these kinds of tasks are available in 
the BlueJ mode only when you leave the interactive mode and start working directly in the code layer. 

4 EXPERIENCE 
The past experience with the use of this environment is predominantly positive. Students will soon 
master the object paradigm and begin to correctly perceive the behavior of the objects. They will soon 
understand that the class is also an object. Unlike instances of any type, it's an object that we can not 
store in a variable. BlueJ, that works with classes and their instances practically in the same way 
(except the mentioned storing in variables) helps them in this understanding. 

The great advantage of the interactive mode is the clear identification of whether we are defining a 
method of a class or of an instance. The BlueJ Inspection Window is color-coded and it mainly allows 
you to open an inspection window only for a specific instance. If no instance is created, no inspection 
window can be defined, and the students cannot use the instance attributes and methods 
inappropriately, which is a relatively common error when writing the code directly. 

The most important feature of this lesson is the fact that students acquire an object-oriented paradigm 
at the architecture level and do not always slip into the code level in which the forest cannot be seen 
due the trees. 

4.1 Summary 
The paper has provided a brief overview of the differences between BlueJ and BlueJ++ modes of the 
BlueJ++ integrated development environment. It has showed how students can design even the 
medium-complex programs in an interactive mode, in which they are not distracted by the syntax of 
the programming language used and by the coding details. 
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