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Abstract: To build a general-purpose procedural programming language in Kannada and the corresponding header file that
understands the language and pre-processes the code typed in Kannada into C++ programming language which can then be
compiled by a C++ compiler and produce corresponding output in Kannada. The entire compilation of the language will be built
in a single and Integrated Development Environment (IDE) i.e. Microsoft Visual Studio which can be downloaded by anyone
and start learning to code in Kannada by including the header file. Any programming logic can be typed entirely in Kannada,
the syntax is created such that it is similar to C-syntax. Any person knowing Kannada and with little effort on understanding the
language’s syntax can start coding in Kannada without any prior knowledge in English or programming. This paper aims
mainly at providing its users a programming experience in a regional language “Kannada”. The users can edit, complier and
thus observe the results also in Kannada. The user has to abide by a set of syntactic rules and thus program accordingly for
better results.

Index Terms: Kannada, header file, programming language, C++, pre-process.

L. INTRODUCTION
Knowledge of English language is a pre-requisite for computer programming (as of now) and programming is the most sought out
skill which is being introduced in schools. Programming is a structured way to introduce students to problem solving and logical
thinking. Additionally, it prepares them for a work market where artificial intelligence will rule. Lack of language proficiency
makes it difficult to organize thoughts and effectively communicate them. A language in Kannada forces Karnataka students to
think and code in their mother tongue, which is the best way to enhance logical thinking and creativity. This undermines confidence,
which results in an entire generation that is poor in thought and expression with loss of confidence and self-respect. According to
the report by Department of Education, Government of Karnataka. There are 60,817 Kannada medium schools in Karnataka. The
percentage of students studying in class 8-10 in Kannada medium schools throughout Karnataka is 71.14% of all the students in
class 8-10 in Karnataka (according to the Analytical report 2011-12 by the Department of education, Government of Karnataka).
Creating a programming language is to build a compiler that take the program typed and converts into machine instructions, to
convert the program into machine instructions a compiler or an interpreter has to be built. To build a compiler they are 6 phases,
only after all the 6 phases has be created the compiler can be used but the problem with building a compiler or a interpreter is that
they are not modifiable i.e. any small change in syntax or semantics of the programming language then the entire 6 phases of the
compiler has be rebuilt from the scratch and when create a new programming language in a non-English language there would be a
lot of modifications since there isn’t any standards existing.
The process of building a compiler through all its phases from scratch is very time consuming and is highly unmodifiable in future
i.e. once the compiler is built any changes to the programming language cannot be made until all the 6 phases has been modified and
reprogrammed. The code is typed in Kannada in any text editor by including a single header file and is compiled used the C++
compiler, the translation from the code typed in Kannada to C++ code happens the in pre-processor stage where the included header
file is used to support the conversion from Kannada to C++ which is then converted to machine code using C++ compiler such as
GNU compiler, intel C++ compiler, turbo C etc.

1. SYSTEM REQUIREMNETS

A. Software Requirements

1) Operating System: Any Operating System
2) Windows Terminal

3) Microsoft Visual Studio
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B. Hardware Requirements

1) Key Board: Standard Keyboard (Kannada keyboard optional)
2) Monitor: Any color monitor

3) RAM:2GB

4) Hard disk :500GB

I, SYSTEM DESIGN
The main aim of our project is to provide a platform for those who want to program using a language that is typed not in English but
in Kannada. This would aid those who are not well versed in English, who know Kannada and want to learn programming.
The high level design uses 2 major components:
1) Preprocessor
2) Compiler

Code in Kannada

N2

C Preprocessor

Are there
preprocessor
directives?

object code Executable
Compiler Linker %
code

modified/ expanded
code

preprocessor
performs necessary
action

Fig 1. System Architecture

The program is typed in Kannada by including the created header file in any text editor supporting Unicode characters. The C++
preprocessor takes the code typed in Kannada and replaces the keyword in Kannada to the keywords understandable by the C++
compiler. After preprocessing the entire program is converted from Kannada to C++ language which can be compiled through any
C++ compiler. There is a direct mapping between the datatypes in C++. Kannada programming is carried out using pre-processing
capabilities of C/C++ compilers. A header file contains all the code necessary to facilitate Kannada programming. A header file is a
file that contains shared macro definitions and C declarations for use by multiple source files. By adding a header file using the C
preprocessing command "#include,” the program can support coding in Kannada.

V. IMPLEMENTATION
The header file <83_.@> contains all the support needed for programming in Kannada. The keywords of the C++ Language is been
#define into Kannada words, the program that is typed in Kannada will be using the standard namespace by default.

A. Datatypes

The datatypes that have been implemented in Kannada are:

1) w=o3(int): An integer type variable can store values that are zero, positive, and negative. The " keyword in the C language
denotes the integer data type, which can be either signed or unsigned. If an integer variable's value is unsigned, it is by default
regarded as positive.

2) woeoz(float): The decimal values in this datatype can have up to 6 digits after the decimal point. The float data type has a
storage size of 4 bytes, however like the "int" data type, this value may vary depending on the processor.
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3) =w(wstring) : This datatype is used store a character or a string of character in any language. The underlying datatype wstring is
an Unicode datatype hence string of Kannada letters can also be stored. The default type of string that the C++ compiler detects
is ASCII string, in order to specify the string as wide character string, the string has to be prefixed with a letter L. Every string
that uses Kannada in the language now should be prefixed with an L.

Example : L “w.0T» IS (kg,or)”
But using an English letter in a Kannada programming language is not desirable therefore the same functionality is
implemented using the concatenation operator ## in the pre-processor directives. Hence now the Kannada character string can

be specified using 8(). Example : §(2.0T% TT (2yomT))

B. Conditional Statements
The conditional statements that has been implemented in Kannada are :

&0 (if) @@ze (else): The BT statement controls conditional branching. The body of an &S statement is executed if the value of
the expression is nonzero. The syntax for the <@S statement has two forms.

Syntax :

selection-statement: =TT ( expression ) statement

&TIT ((expression ) statement <5z statement

The test expression inside the parentheses is evaluated by the 38 statement (). The statements inside the body of <3 are carried
out if the test expression is assessed as true. The statements inside the body of the <3 are not performed if the test expression is
evaluated to false. The statements inside the body of $TT are carried out if the test expression is assessed as true. Statements
contained in ©g=° body are not executed. Statements contained in the ©%> body are carried out if the test expression is interpreted

as false. Execution of statements included within the body of <@3 is skipped. The following is an examples of the ©G0 @@
statement:
ST (Foa3; > 0)

o835 ++;

5’\:355--;

2L
o)

In this example, the statement Zcs3s++; is executed if osl; is greater than 0. if Fczd; is less than or equal to 0 then S0,
statement is executed , Note that the statement forming the <3 clause ends with a semicolon.

C. Looping Statements
A(initialization ; condition; increment ) : A 7%() loop is a repetition control structure used to execute a single or a set of statements a
specific number of times.

A Sample program to find the sum of n numbers using 7%() loop:
#include <33 &>

0T 20020;() {WT << T("AW Ao, VR ") << WOy,

R(Fod; = O; Foely < Moly2; Tolg++) {
BRI, += 300;;
FOT <ML+ 2+ 3+ << FoD; << M = " << BT}

SNCom=TA() ¢ A =nSom=tri() loop is a type of repetition control structure that makes it simple to create loops that must run a
certain number of times. In this case, a statement or group of statements may be either singular or collective. Any expression that
meets the criterion is true, and a nonzero value does too. While the condition is true, the loop iterates. The line just after the loop
receives program control when the condition is false.
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A Sample program to find the sum of n numbers using ©NT>=3=3T() loop:
#include <33_.&@>
08 0005() {

WO << 3(MAT, Foly AR ") << ©oZy;

WO<<"1+2+3....... +"<<FoD << " =" << BRT,}

D. Operators

An operator is a symbol that instructs the compiler to carry out particular logical or mathematical operations. The following
operators are available in Kannada:

1) Arithmetic Operators

2) Logical Operators

3) Assignment Operators

4) Relational Operators

5) Bitwise Operators

Since the underlying language is C++, every operator supported in C++ can be used in Kannada programming.

E. Example
A sample program in Kannada to print Fibonacci Series up to n digits.
#include <33_.@>

{ @08 &, Aoy =0, Fod;2 = 1, 02T =
WO << 3("3RO wodohmo, AeR™) << BeTy;
2T >> F;

WO << B("HeR,, B8 TCBNYD; M) <<woTy;
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V. RESULTS AND SNAPSHOTS

t  Build Debug Test Analyze Tools

Debug -~ x64
P B Arithmetic.cop = <

o & 7 Arithmetic B (Global Scope) -] @ 02,0
o- 1 #include <8333>

er - D> == R 22 R = & Liveshare &

b |e

D08 R, () {

238 << 3("ID, ST Joay B ") << ©03;

©08 Joxy, Toayo;

7 L >> Joay;

8 L >> Joayo;

9 [Ale} "4t << Josyo << < + RTosyo << ©oZ;

10 [Ale] 3 << < ) — Toayo << @0 ; k1
11 23 39 << < ) * TVoayo << @03;

12 23 i/ %9 << < ) / Toayo << @03 ;

13 (Ale] %" << Joayo << "=" << TJoay % JoaoO << WO3;

1 Add to Source Cont

| E¥ Windows PowerShell X + v O X

Windows PowerShell
Copyright (C) Microsoft Corporation. All rights reserved.

Install the latest PowerShell for new features and improvements! https://aka.ms/PSWindows

PS C:\Users\Sharath\Desktop\KannadaProject\Arithmetic\x64\Debug> .\Arithmetic.exe
A, =0@ R0 Vs AL

500

300

500+300=800

500-300=200

500%300=150000

500/300=1

500%300=200

PS C:\Users\Sharath\Desktop\KannadaProject\Arithmetic\x64\Debug> |

Fig.3. Output in Windows Terminal of the above program.

VI.  CONCLUSION
Using the proposed system, any person knowing Kannada and with little effort on understanding the language’s syntax can start
coding in Kannada without any prior knowledge in English or programming. The Header file, Microsoft Visual Studio and
Windows Terminal can be downloaded and installed in any computer, This project can be used to learn programming by anyone
without any prior knowledge in English. The proposed system can be implemented in Kannada Medium Schools in Karnataka
which are 74 percent of total schools in Karnataka.
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