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Abstract


Computer programming, a career path that has been accessible to the blind, has changed in recent years as more systems use graphical user interfaces.  These changes make it more difficult for the blind to work productively as programmers.  Visual Basic, a RAD programming language that stores forms in text format, requires a great deal of information to be specified.  A scripting language is introduced which simplifies the task and allows blind programmers to specify forms in a much simpler fashion.  An example and a formal grammar are included.

Introduction


Computer programming has been a career path fairly accessible to the blind and visually impaired.  The National Federation for the Blind in Computer Science is a separate division composed of primarily computer professionals1.  There is a separate web site entitled blindprogramming.com devoted especially to the needs of blind and visually impaired programmers, as well as a companion mailing list where the blind and visually impaired discuss issues relevant to the blind working with computers.  These topics are usually technical but also include the problems of working in a sighted world.


Given the high unemployment rate among working age blind persons2, those in the computer profession has been unusually fortunate.  With the availability of Braille terminals, blind programmers in the mainframe environment were able to work as productively as their sighted colleagues.  The advent of the graphical user interface has changed this dramatically3.  The greatest problem is that many of the tools needed to program in graphically oriented environments are usually visual themselves.  While there are platforms that are word-oriented, it is frequently difficult and time consuming to create usable interfaces if you are unable to see the results of your code.


It was the original of goal of the author to create a platform-independent, RAD programming language that was suitable for use by blind programmers; no such language currently exists4. However, the feedback from members of the Blind Programming list was that they did not need their own programming language; what they needed were tools that would help them work in languages such as Visual Basic.  Given the need for such tools, the goal of the project was changed to produce the first of what is hoped to be a series of programming tools to help the blind.

Details of VB Forms storage

The most basic object in a Visual Basic program is the form.  Most Visual Basic programs begin with the loading of a form onto which data is entered, options chosen from drop-down lists, check boxes, and option buttons (also known as "radio buttons") and commands are invoked by clicking command buttons.  These are all objects that are part of the form and a Visual Basic program may consist of one or more such forms.

Forms are stored in text format with the form's properties and its member objects' properties listed together with their values.  While this allows one to change these values fairly easily, it is difficult to design a form by creating such text file.  For example, the size of a form is set by specifying the form's height and width in pixels.  Similarly, setting the position of a form on the screen is done by specifying the position of the left and top edges in pixels.  It is not easy to design a form using this approach; it is used mainly for modifying existing forms.  Sighted programmers set form properties by pointing, clicking and dragging.  The main goal in a scripting language is to simplify the process of designing a form while allowing users to specify property values that differ from the default.

Language Syntax

The following script specifies the form appearing in Figure 1:

Form "InToCm"

Location = Top Left

Caption = "Metric Converter"

Sections = Columns

Section

TextBox txtInches

Height = 2 ' expressed in lines

Width = Medium

Label = "Inches"

END

TextBox txtCm

Height = 2

Width = Medium

Label = "Cm"

END

CommandButton cmdConvert

Caption = "Convert"

END

END ' Section

END ' Form


[image: image1.png]Metric Converter

Inches.





Figure 1: A form for a simple inches-to-centimeter converter


The form file in Visual Basic appears as Appendix A.  The syntax of the language is designed to look as much like Visual Basic as possible.  The language is case-insensitive and lines are free form.  Commands end with a carriage return; comments follow the apostrophe and continue until the end of the line.  It is assumed that programmer will arrange objects on a form into either rows or columns.  Sections of a form can be defined in either way, but must all be either rows or columns.

The language will also contain a reserved word include that can be used to set particular property values in the Visual Basic form file.  This will allow programmers to have the advantage of a rapid method for designing forms without losing the ability to specify exact properties that are required.  The full grammar in BNF appears in Appendix B.

Review Process


With a basic syntax specified, sample code in the scripting language will be distributed via the Blind Programming mail list and made available to members of the National Federation for the Blind in Computer Science.  Based on their initial feedback, changes will be made in the original syntax and then a compiler will be made available to their members.


Any comments or suggestions on this scripting language are welcome and should be sent to the author at the e-mail address appearing at the top.
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Appendix A - The Visual Basic file for the form in Figure 1.

Begin VB.Form frmInToCm 

   Caption         =   "Metric Converter"

   ClientHeight    =   3750

   ClientLeft      =   60

   clients       =   345

   ClientWidth     =   5265

   LinkTopic       =   "Form1"

   ScaleHeight     =   3750

   ScaleWidth      =   5265

   StartUpPosition =   3  'Windows Default

   Begin VB.CommandButton cmdConvert 

      Caption         =   "Convert"

      Height          =   495

      Left            =   2040

      TabIndex        =   4

      Top             =   2400

      Width           =   1215

   End

   Begin VB.TextBox txtCm 

      Height          =   495

      Left            =   2040

      TabIndex        =   2

      Top             =   1560

      Width           =   1215

   End

   Begin VB.TextBox txtInches 

      Height          =   495

      Left            =   2040

      TabIndex        =   0

      Top             =   360

      Width           =   1215

   End

   Begin VB.Label lblCm 

      AutoSize        =   -1  'True

      Caption         =   "Cm"

      Height          =   195

      Left            =   1560

      TabIndex        =   3

      Top             =   1560

      Width           =   225

   End

   Begin VB.Label lblInches 

      AutoSize        =   -1  'True

      Caption         =   "Inches"

      Height          =   195

      Left            =   1440

      TabIndex        =   1

      Top             =   360

      Width           =   480

   End

End

Appendix B - A BNF grammar for the scripting language

Form ::= Header FormAttributes SectionAttributes SectionDeclarations end

Header ::= form id <cr>
FormAttributes ::= LocationAttribute CaptionAttribute
LocationAttribute ::= VerticalAttribute HorizontalAttribute
VerticalAttribute ::= top | middle | bottom
HorizontalAttribute ::= left | center | right
CaptionAttribute ::= caption = String

SectionAttributes ::= sections = SectionOrg
SectionOrg ::= rows | columns
SectionDeclarations ::=  SectionDeclarations SectionDeclaration | SectionDeclaration
SectionDeclaration ::= section <cr> ObjectDeclarations end
ObjectDeclarations ::= ObjectDeclarations ObjectDeclaration | ObjectDeclaration
ObjectDeclaration ::= CommandButtonDeclaration | TextBoxDeclaration | ComboBoxDeclaration | FrameDeclaration | CheckBoxDeclaration

CommandButtonDeclaration ::= commandbutton id <cr> CaptionAttribute <cr> end <cr>
TextBoxDeclaration ::= textbox id <cr> SizeAttributes LabelAttribute end <cr>

SizeAttributes ::= HeightAttribute WidthAttribute 

HeightAttribute ::= height = Number<cr>
WidthAttribute := width = Size<cr>
Size ::= small | medium | large
LabelAttribute ::= label = String <cr>
ComboBoxDeclaration ::= combobox id <cr> SizeAttributes <cr> end <cr>

FrameDeclaration ::= frame id <cr> OptionDeclarations end <cr>

OptionDeclarations ::= optionbutton id <cr> CaptionAttribute VisibleAttribute end<cr>

VisibleAttribute ::= visible = Boolean <cr>

Boolean ::= true | false
CheckBoxDeclaration ::= checkbox id <cr> CaptionAttribute SizeAttributes
String ::= " AlphaNumeric* "

AlphaNumeric ::= Letter | Digit

Number ::= Digit Digit *
Letter ::= A | B | … | Y | Z | a | b | … | y | z

Digit ::= 0 | 1 | 2 | 3 | 4 | 5 | 6 | 7 | 8 | 9 | 0

<cr> indicates the newline character

_1057581777.bin

