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INFORMATION SYSTEM 

ABSTRACT 

Very actual task for the information system is automatically user interface creating. Solution of this task greatly decreases 
the information system development time. There are various approaches for automatic creation of user interfaces. In this 
article most popular approaches are surveyed and their problems are described. Author suggests the hybrid approach 
which allows minimizing the problems of existing approaches.  
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1. INTRODUCTION 

The programming of some kinds of  applications from scratch is not reasonable. The continuous extension of 
program libraries and frameworks and is widely used. The libraries are designed to solve tasks that are 
isolated from general applications logic. That’s why approaches like a solution of general tasks with complex 
configuration and a code generation is also popular. 

The user interfaces (UI) creation is the one of the tasks when programming from scratch is unreasonable. 
The rich UI libraries solve only part of the task. Some meta-information that may be helpful to create UI 
already exists as the rule. It may be database structure for example. On the one hand, UI very frequently 
needs some project specific features. On other hand, many UI parts are evidently reasonable for automatic 
creation. The problem is to develop approach which allows to automatically creating UI which can be 
extended by project specific features. 

The various approaches of the automatic creation of UI for information systems currently exist. Two 
approaches are the most popular. The first approach uses the program code generation which can be modified 
by programmer in a future. The second approach doesn’t use a manual code correction by a programmer. All 
the settings which is needed for UI customization are included into meta-information in this approach. Let’s 
consider these approaches in details. 

2. EXISTING APPROACHES 

The code generation based on the meta-information is popular practice. This approach is the automation of 
the part the process which programmers are making manually in other case. When programmer has the task 
to develop UI for some object he should already has encountered with all parts of this task in some degree. 
He will copy the parts of a code from his old projects, correct identifiers and do some other correcting to 
make it working together. Then first version will be done. When we use the code generation most part of 
these actions is executed automatically but the manual correction of the generated code is needed also (Figure 
1). The automatic code generation eliminates the nasty errors from the lack of attention. The problem of this 
approach is a lot of iterations that development process has usually. These iterations may contain meta-
information correction. Used for the code generating the meta-information may changes also. Then there is 
question how to transfer these changes to already generated and corrected by a programmer code. We can 
generate the UI code again and manually correct it again (Figure 2). Otherwise we can manually correct UI 
code due to meta-information changes (Figure 3). In any case additional manually correction is needed and 
this correction has a not minimal volume. 



Figure 1. The scheme of the automatic UI code 
generation 
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Figure 2. The scheme of the automatic UI code generation for 
meta-information changing (the first alternative) 
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Figure 3. The scheme of the automatic UI code generation for meta-information changing (the first alternative) 
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The second approach doesn’t use the manual code correction and includes all information needed for the 
UI configuration into meta-information. In this approach we have not problem of transferring changes from a 
previous approach because the manual generated code correction is not used there. 

Databases administration tools use the simple implementation of this approach. These tools provide a 
viewing and editing interface for each table of a database. The more complex example is the administration 
generator of the Symfony PHP Framework which uses the various settings for the UI customization 
(Symfony Open-Source PHP Web Framework, 2009).  

In this approach any specific UI customizations must be covered by the meta-information and the 
generator possibilities. The meta-information and the generator extension are needed for each specific UI 
customization. 

The most serious problem of this approach is the frequently need of reprogramming the UI generator. It 
may produce the new generator functions to be appropriate to specific project needs but doesn’t solve the 
general problems. In this case the generator design may suffer. 

Figure 4. The scheme UI generation when all UI customization settings are included into meta-information 
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3. PROPOSED APPROACH 



Author proposes the hybrid approach when the generated code and the manual corrections are logically 
separated. When the meta-information is changed than the generated code will be generated again but 
existing manual corrections do not require any changes or these changes would be minimal. To implement 
this approach the two tasks should be solved: 
1) A code generator should be flexible enough to generate the application with the structure which doesn’t 

require the changes during the customization. Because it’s very difficult to implement logically 
separation of manual corrections which include the application restructure. 

2) The mechanism of separation of generated application and manual changes should be found. 
For the separation of the generated application and the manual changes the inheritance mechanism is 

proposed. In this approach for each automatically created UI component the two classes are generated 
(Figure 5). The first class is automatically generated UI component. The second class inherits the first class 
and it is empty initially. Programmer can manually fulfill the second class for UI component customization. 
It’s important to lay into the UI component logic in which the changes introduced into the derived class will 
be the most correctly isolated. Then the minimum vulnerability with respect to changes in base class (this 
means the minimum vulnerability with respect to changes in meta-information) will be achieved. If such 
mechanism will be develop then when the meta-information is changed then the base class will be 
regenerated but derived class do not require any changes or these changes will be minimal and dealing with 
the manually added features (Figure 6). This approach is very similar to popular approach in the Object 
Relation Mapping software where base classes of persistent objects are generated and derived classes can be 
manually customized (Propel ORM PHP framework, 2009). 

Figure 5. The scheme of the hybrid approach of 
a UI generation 
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Figure 6. The scheme of the hybrid approach of a UI for meta-
information changing 
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Let’s consider how this approach can be applied to the very usual UI components of information system 
such as the form and the grid. Let the form generator for each data field generate a form field. Let this 
generator use extended meta-information about form field layout. 

A UI form must be decomposed into parts which can be redefinable in a derived class. Let’s consider 
possibilities to redefine these parts in a derived class: 
1) Fields layout 

Fields layout is desirable to be fully defined in extended meta-information. In other case, changes 
contributor is fully responsible for the maintenance of the changes in the meta-information. 

2) Fields configuration 
There are several possibilities to change a field configuration in derived class. The first possibility is the 
configuration change of existing field. The second possibility is extending the one form field to the 
several form fields. One of the ways to do this is to replace the form field with the field set. The third 
possibility is the joining the several form fields into the one form field. The last two possibilities need 
also changes in a form save and load mechanism. 

3) Methods which saves and loads a form data 
There is possibility to redefine the way of the form field value is calculated by the data fields when form 
loads and the way of the data field value is calculated by the form fields when form saves.  

4) Form fields event listeners 



The derived class can setup listeners to form fields for the form behavior customization. 
Let’s consider how this approach can be applied to the grid. Let the grid generator for each data field 

generate grid column. Let this generator include extended meta-information about the column visibility and 
the column grouping. 

A UI grid must be decomposed into parts which can be redefinable in a derived class. Let’s consider 
possibilities to redefine these parts in a derived class: 
1) Column configuration. 

The column grouping is desirable to be fully defined in a extended meta-information. In other case, 
changes contributor is fully responsible for the maintenance of the changes in meta-information. The 
separated column configurations may be overridden in derived class. 

2) Column renderers. 
The separated column renderer configurations may be overridden in a derived class. 

3) Row configuration. 
The methods which customize the row visual depending the row data may be implemented in a derived 
class. 

4) Filters. 
The separated column filters may be overridden in the derived class. To override the column filter we 
must create filter form and implement logic of the filter data submission. 

5) Editor configurations. 
The separated column editors may be overridden in a derived class. To override the column editor we 
must create the editor UI object and implement the methods which load and the save editor value. 

6) Editor events handlers. 
The event handlers can be attached to the events of the column editors in the derived class. 

4. IMPLEMENTATION 

To implement this approach the Web-interface which uses the Javascript-framework ExtJS (Ext JS, 2009) is 
generated.  

The generated class for form inherits Ext.FormPanel. This class contains UI objects using for editing of 
the form data. This class contains following properties and methods which can be overridden in derived class 
(way of method or property name formation is given in brackets): 
1) Field configuration property for each form field (field name  + 'Config') 
2) Property of fields layout ('itemsLayoutConfig') 
3) Method which calculates this form field value by the data field values for each form field ('set' + field 

name + 'FormField' and 'get' + field name + 'FormField') 
4) Method which calculates this data field value by the form field values for each data field ('set' + field 

name + 'DataField' and 'get' + field name + 'DataField') 
5) Empty property which can be overridden by the event listeners definition (field name + 'Listeners') 

The generated class for gird is derived class from the Ext.Grid. This class contains following properties 
and methods which can be overridden in derived class: 
1) Column configuration property for each column (column name + 'Config') 
2) Column render method for each column (column name + 'Render') 
3) Row visual configuration method ('getRowClass') 
4) Filter form as a property for each column (column name + 'Filter') 
5) Method which prepare filter data for submission for each column (column name + 'FilterSubmit') 
6) Column editor as a property for each column (column name + 'Editor') 
7) Empty property which can be overridden by the event listeners definition (column name + 'Listeners') 

The derived class can redefine these objects. Derived classes can contain additional methods and 
properties which implements extended inner logic. 

Let’s consider some example. The data model contains the person contact information. This person 
contact information consists of the first name, the last name, the email address, the telephone number and the 
post address. The base and derived form classes are generated. (Figures 7, 8, 9) 

 



Figure 7. The generated code for the base class of the 
person information form 

Ext.ux.forms.PersonBase = 
Ext.extend(Ext.ux.Form, { 

    firstConfig:  
    { 
        fieldLabel: 'First Name', 
        xtype: 'textfield' 
    }, 
    lastConfig: { 
        fieldLabel: 'Last Name', 
        xtype: 'textfield' 
    }, 
    emailConfig: { 
        fieldLabel: 'Email', 
        xtype: 'textfield' 
    },  
    phoneConfig: { 
        fieldLabel: 'Phone', 
        xtype: 'textfield' 
    },  
    addressConfig: { 
        fieldLabel: 'Address', 
        xtype: 'textfield' 
    },  
    itemsLayoutConfig: [ 
        'first', 
        'last', 
        'email', 
        'phone', 
        'address' 
    ] 
}); 

Figure 8. The generated form for contact information 

 
 

Figure 9. The generated code for the derived class of the 
person information form (initially empty) 

Ext.ux.forms.Person = 
Ext.extend(Ext.ux.forms.PersonBase, { 

}); 

 
Let’s assume that we would like to display the first name and the last name in the single field. We will 

remove the last name field from the form and make the first name field acting the part of the full name field.  
Then we need to replace the config of the first name field to change it’s label and replace config of the 

last name field with null to remove this field from the form. Also we need to implement the methods which 
save and load value of the full name field. (Figures 10, 11) 

Figure 10. The code of the derived class of person 
information form with the united name field (changed lines 

are selected with bold font) 
Ext.ux.forms.Person = 

Ext.extend(Ext.ux.forms.PersonBase, { 
    firstConfig:  
    { 
        fieldLabel: 'Full name', 
        xtype: 'textfield' 
    }, 
    lastConfig: null, 
    setFirstFormField: function(v) 
    { 
        this.fields.first.setValue( 
            v.first+' '+v.last); 
    }, 
     
    getFirstFormField: function() 
    { 
        var tmp = this.fields.first 
            .getValue().split(' '); 
        return { 
            first: tmp[0], last: tmp[1] 
        }; 
    } 
}); 

Figure 11. The form for contact information with the 
united name field 

 
 

 



Let’s assume that we would like to display the address in the text area. We need to replace the address 
field config to change the type of this field. (Figures 12, 13) 

Figure 12. The code of the derived class of the person 
information form when text area is used for address 

displaying (changed lines are selected with bold font) 
Ext.ux.forms.Person = 
Ext.extend(Ext.ux.forms.PersonBase, { 

..... 
    addressConfig: 
    { 
        fieldLabel: 'Address', 
        xtype: 'textarea' 
    } 

}); 

Figure 13. The form of contact information when text area 
is used for address displaying 

 
 
Let’s assume that we would like to display the address parts in the separated form fields. We need to 

replace the address field config with the array of address part field configs. Also we need to implement the 
address data saving and loading methods which dealing with separated address part form fields. (Figures 14, 
15) 

Figure 14. The code of the derived class of the person 
information form with the separated address fields (changed 

lines are selected with bold font) 
Ext.ux.forms.Person = 
Ext.extend(Ext.ux.forms.PersonBase, { 

..... 
    addressConfig: [ 
        { 
            fieldLabel: 'Country', 
            xtype: 'textfield', 
            name: 'country' 
        }, 
        { 
            fieldLabel: 'City', 
            xtype: 'textfield', 
            name: 'city' 
        }, 
        { 
            fieldLabel: 'Street and house', 
            xtype: 'textfield', 
            name: 'street' 
        }, 
        { 
            fieldLabel: 'Postal code', 
            xtype: 'textfield', 
            name: 'postal' 
        } 
    ], 
    setAddressDataField: function(v) 
    { 
        var the = v.split(', '); 
        var f = this.fields; 
        f.country.setValue(the[0]); 
        f.city.setValue(the[1]); 
        f.street.setValue(the[2]); 
        f.postal.setValue(the[3]); 
    }, 

Figure 15. The form of the contact information with the 
separated address fields 

 
 



    getAddressDataField: function() 
    { 
        var f = this.fields; 
        return f.country.getValue() + ', ' +  
            f.city.getValue() + ', ' + 
            f.street.getValue() + ', ' +  
            f.postal.getValue(); 
    } 

}); 
 
Let’s assume that the company name was added to the person meta-information. The base class of the 

person form are regenerated. And no manual changes in the derived class are needed. (Figures 16, 17) 

Figure 16. The generated code for the base class of the 
person information form with the company name field 

(changed lines are selected with bold font) 
Ext.ux.forms.PersonBase = 
Ext.extend(Ext.ux.Form, { 

..... 
    companyConfig: { 
        fieldLabel: 'Company', 
        xtype: 'textfield' 
    } 
}); 

 Figure 17. The form of the contact information 
with the company name field 

 
Figure 18. The generated code for the base class 

the books grid 
Ext.ux.grids.BooksBase = 
Ext.extend(Ext.ux.Grid, { 

    columnLayout:[ 
        'title', 
        'description', 
        'author', 
        'rank' 
    ], 
    titleConfig: { 
        header: 'Title' 
    }, 
    descriptionConfig:{ 
        header: 'Description' 
    }, 
    authorConfig:{ 
        header: 'Author' 
    }, 
    rankConfig:{ 
        header: 'Rank' 
    } 

}); 

Figure 20. The generated code for the derived 
class of books grid(initially empty) 

Ext.ux.grids.Books = 

Figure 19. The generated grid for the information about the books 

 



Ext.extend(Ext.ux.grids.BooksBase, { 
}); 

 
Let’s assume that the book information contains the book title, the book description, the author name and 

the book rank. We would like to display the information about the books in the grid. The base and the derived 
grid classes are generated. (Figures 18, 19, 20) 

We want to display the rank of the book with right alignment and highlight the books with high rank with 
the pink background color. We need to redefine the rank column config to make it align right and implement 
getRowClass method to highlight rows. (Figures 21,22) 

Figure 21. The code of the derived class of 
books grid with the right rank column alignment 
and highlighted rows (changed lines are selected 

with bold font) 
Ext.ux.grids.Books = 
Ext.extend(Ext.ux.grids.BooksBase, { 

    rankConfig:{ 
        header: 'Rank', 
        align: 'right' 
    }, 
    getRowClass: function(rec) 
    { 
        if (rec.data.rank>5000) 
            return 'pink'; 
        return null; 
    } 

}); 

 

Figure 22. The grid for the information about the books with the right 
rank column alignment and highlighted rows 

 

Figure 23. The code of the derived class of 
books grid with the title and the description in 
the single column (changed lines are selected 

with bold font) 
Ext.ux.grids.Books = 
Ext.extend(Ext.ux.grids.BooksBase, { 

..... 
    titleConfig: 
    { 
        header: 'Title', 
        width: 300, 
        id: 'title' 
    }, 
    descriptionConfig: null, 
    titleRenderer: function(v, m, 

rec) 
    { 
        return '<b>' + v + 

'</b><br>' +  
            rec.data.description; 
    } 

}); 

Figure 24. The grid for the information about the books with the title 
and the description in the single column 

 

Let’s assume that we would like to display the title and the description in the single column. We need to 
replace the title column config to make it wider and multiline and replace description column config with 
null. Also we need to implement the render method of the title column. (Figures 23,24) 



Let’s assume that we want to display an author first name and an author last name in separated columns. 
We need to replace the author column config with the array of the author first name column and the author 
last name column. Also we need to implement render methods for the author name columns. (Figures 25,26) 

Figure 25. The code of the derived class of books grid 
with an author first name and an author last name in 

separated columns (changed lines are selected with bold 
font) 

Ext.ux.grids.Books = 
Ext.extend(Ext.ux.grids.BooksBase, { 

..... 
    authorConfig: 
    [ 
        { 
            header: 'Author first', 
            dataIndex: 'author', 
            renderer: function (v) 
            { 
                var the = v.split(' '); 
                return the[0]; 
            } 
        }, { 
            header: 'Author last', 
            dataIndex: 'author', 
            renderer: function (v) 
            { 
                var the = v.split(' '); 
                return the[1]; 
            } 
        } 
    ] 
}); 

Figure 26. The grid for the information about the books with 
an author first name and an author last name in separated 

columns 

 

 
Let’s assume that the book code was added to the book meta-information. The base class of the books 

grid will be regenerated. And no manual changes in the derived class are needed. (Figures 27,28) 

Figure 27. The generated code for the base class 
of books grid with the book code column 

(changed lines are selected with bold font) 
Ext.ux.grids.BooksBase = 
Ext.extend(Ext.ux.Grid, { 

..... 
    columnLayout:[ 
        'code', 
        'title', 
        'description', 
        'author', 
        'rank' 
    ], 
    codeConfig: { 
        header: 'Code' 
    } 
}); 

Figure 28. The grid for the information about the books with the book 
code column 

 

 



5. CONCLUSION 

The one of problems of automatic UI creation is the developing approach which allows automatically 
creating UI which may be extended by the project specific features. Various approaches for automatic 
creation of user interfaces (UI) for information systems currently exist. The one of these approaches uses the 
program code generation. There is a problem in this approach when meta-information is changed. Then 
manually changes are required. These changes may concern the one more UI component customization or the 
manually transfer of the meta-information changes to program code. Other approach is runtime UI 
generation. The most serious problem of this approach is that interface is strictly limited by laying therein 
customization possibilities. The meta-information and the generator extension are needed for each specific UI 
customization. Author proposes the mixed approach when inheritance is used to separate generated 
application and manual changes. The two classes are generated for each UI component. The first class is 
automatically generated UI component. The second class inherits the first class and it is initially empty. 
Programmer can manually customize the second class. When meta-information is changed the base class is 
regenerated only and the manual changes in derived class are minimal. This mixed approach makes 
possibility for the minimizing of the problems of the surveyed approaches for the automatic UI generation. 
This approach was demonstrated on the examples. 
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