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Abstract

The idea is to build a new programming language and its IDE with name Druva. This programming language should be more user friendly than
existing programming languages like PHP, Python or Java. It should have both compiler and interpreter. A programming language is a formal,
engineered language composed of a set of instructions used to write computer programs and applications. This new programming language
should be able to solve complex programs in a simpler way. Druva should be suitable to novice, intermediate and expert learners. In this version
of Druva, we are not proposing OOPs concepts. The programming languages act as a bridge between human logic and machine execution,
allowing developers to translate ideas into instructions that computers can understand and follow. This proposed programming language will be
simple, secure, portable, robust, architectural neutral, distributed and dynamic. This programming language will have data types, variables,
arrays, operators, control statements and library. This programming language will be systematic, efficient and will provide a logical approach to

problem solving. It will be a step-by-step approach.
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INTRODUCTION

A programming language is a formal set of rules, syntax, and
commands used by developers to write code, allowing them to
instruct computers to create software, websites, and
applications. These languages bridge human logic with machine
execution, converting human-readable instructions into binary
code that computers understand.
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Fig. 1. Machine input and output

Programming languages are crucial because they serve as the
foundation for modern technology, enabling human-computer
communication,  fostering innovation, enhancing problem-
solving skills, and opening up numerous career opportunities.
Computers cannot understand human languages directly; they
require precise, structured instructions in the form of code
(which is eventually translated into binary 1s and Os).
Programming languages act as the essential bridge, allowing
humans to turn complex ideas into commands that machines
can understand and execute. Nearly every modern technological
advancement from smartphones and social media to artificial
intelligence (AI), blockchain, and advanced medical equipment
is built on programming.
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As new languages and improvements to existing ones emerge,
they open the door to previously unimaginable possibilities,
such as Al algorithms for data analysis or new technologies like
Mojo for Al development. Learning to program involves
breaking down large, complex problems into smaller, more
manageable steps to find systematic and efficient solutions.
This process sharpens critical thinking, logical reasoning, and
analytical skills, which are valuable in many aspects of
professional and personal life. Programming enables the
automation of repetitive and time-consuming tasks, which not
only frees up human time for more important work but also
reduces the chance of human error in processes like data entry
or software testing. We need programming languages
primarily to communicate instructions to computersin a
structured, human-readable form to automate tasks, solve
problems, and create software. Computers only understand low-
level machine code (binary), which is extremely difficult for
humans to write and understand directly. Programming
languages act as a necessary abstraction layer. They allow
humans to express logic and ideas using understandable syntax
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(like words and mathematical symbols), which is then
translated by a compiler or interpreter into the binary
instructions a computer's CPU can execute. Writing directly in
machine code would be incredibly time-consuming and error-
prone. High-level languages offer features like abstraction,
libraries (collections of pre-written code), and debugging tools
that significantly speed up development, make the code easier
to read, and simpler to maintain over time. They allow people
to write instructions for computers to follow and create the
technology we use every day. Programming languages are
essential in technology because they enable us to automate
tasks, make calculations, and process large amounts of data
quickly and efficiently. A compiler translates the entire source
code into machine code at once before execution, creating an
executable file, while an interpreter translates and executes
code line-by-line during runtime. Compilers offer faster
execution speeds and better optimization, whereas interpreters
provide faster debugging and easier error detection.
Interpreters are better for debugging because they stop
execution immediately when an error is found, whereas
compilers report errors only after scanning the whole program.
Programming languages are defined by their syntax, data types,
and control structures, serving as formal rules for instructing
computers. Key characteristics include simplicity, readability,
efficiency, writability, and portability, allowing developers to
create maintainable and reliable applications while managing
complex computations, memory, and hardware interfaces.

Syntax, Sample problems and Proposed Druva IDE

In this programming language we will see some sample
examples. An Integrated Development Environment (IDE) is a
software suite that consolidates essential developer tools code
editor, debugger, and build automation into a single graphical
user interface (GUI) to enhance productivity. IDEs streamline
development, offering syntax highlighting, code completion,
and version control, departing from using separate tools like
compilers and editors.

=
DRUVA RUN

A

print(*HelloWorld™)
Print(“HelloWorld")
PRINT(“HelloWorld™)

I

OuTPUT

HelloWorld
HelloWorld
HelloWorld

Fig. 3. Printing Simple Statement

IDEs offer a unified experience that saves time by reducing the
need for manual tool integration, allowing developers to focus
on building applications rather than managing the
environment. They are crucial for improving, organizing, and
speeding up the software development process. In fig 3.0 we
can visualize outputs of sample print statements. In this
program the execution is done successfully. When the user
clicks “RUN” button then IDE executes the program and it is
displayed inside “OUTPUT” box. To execute any program the
user has to click the “RUN” button in order to execute the
written program. Similarly in Fig 4.0 there is a program where
addition takes place. There are two variables x and y in the
program and values are assigned to those variables

respectively. This program also executes successfully in Druva
IDE.

DRUVA RUN

x=10,y=20
z=x+y
Print(z) // Print statement is not case sensitive

OUTPUT

Fig. 4. Addition Program in Druva IDE

To continue further we have another program in Fig 5.0 which
does subtraction. When user clicks the “RUN” button the
output is successfully displayed.

DRUVA RUN

x=20,y=10

Z=X-Y //Subtraction
Print(z)

la
OuUTPUT

10

Fig 5.0: Subtraction Program in Druva IDE

We have another program in Fig 6.0 where multiplication is
performed. It also executes successfully.

DRUVA RUN
S

%=20,y=10
2=x"y /f Multiplication
Printiz)

Fig. 6. Multiplication Program in Druva IDE

In Fig 7.0 we can visualize division between two numbers
stored in x and y variables.

DRUVA RUM
Iy

%=20,y=10
z=xiy // Division
Print(z)

777777777 PROGRAM EXECUTED SUCCESSFULLY!IN - == nmmmnm

Fig 7.0: Division Program in Druva IDE

There are incidents when errors also occur in the IDE. We
have one such sample example shown in Fig 8.0. The sample
example shows that PRINT statement is not written completely
and “RUN” button is clicked to execute it.
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DRUVA RUN

M

Print{"Helle // Incomplete Statement

====>Line1: Error: Incomplete Statement

PROGRAM EXECUTION FAILED!!!

Fig. 8. Error Program in Druva IDE

The above program is failed. The errors are shown in particular
line numbers. At the same time this IDE has a quality of
providing “Hint” to programmers. The programmer can very
well make use of the “Hint” provided by IDE to successfully
execute the code.

Operator Name Example

+ Addition X+y
Subtraction X-y

* Multiplication X*y

/ Division x/y

% Modulus X%y

% Exponentiation x ¥y

1/ Floor division x/ly

Fig. 9. Arithmetic Operators in Druva

In the above fig 9.0 we can see the arithmetic operators
proposed for Druva language with example.

Operator Name Example
== Equal X ==y
= Not equal xl=y

> Greater than x>y

< Less than X<y

>= Greater than or equal to X>=y
<= Less than or equal to X <=y

Fig. 10. Comparison Operators in Druva

In the above fig 10.0 we can visualize the comparison
operators described for Druva programming language.

Compiler and Interpreter

Druva require both compiler and interpreter to execute its
programs. A compiler translates the entire high-level program
into machine code at once before execution, producing an
independent executable file that runs quickly. Conversely, an
interpreter translates and executes code line-by-line at runtime,
which is slower but makes debugging easier. A compiler
translates the entire source code into intermediate machine
code (object code) all at once. An interpreter translates the
code line-by-line, translating and executing one instruction at a
time. Compiled programs generally run faster because they are

already translated. Interpreted programs are slower because
translation happens during execution. A compiler identifies
errors in all lines, reporting them only after scanning the entire
code. Compilers translate the entire source code into native
machine code once, allowing it to run quickly, while
interpreters translate code line-by-line during runtime, creating
overhead. An interpreter stops execution when it encounters an
error, showing errors on a line-by-line basis. Some key
characteristics of compiler are below:-

e Execution Speed: Since the code is fully compiled before
execution, compiled programs generally run faster.

e Error Checking: The compiler checks for syntax errors in
the entire program, often highlighting all issues at once
before any code runs.

o Executable Output: Compilers produce an executable file
(like .exe on Windows) that can be run without further
translation.

e Storage: The compiled code is stored as machine language
and is often larger than the source code.
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Fig. 11. Compiler Block diagram

Compilers are significantly faster than interpreters at executing
programs. However, interpreters provide faster initial
development and debugging because they skip the separate,
long compilation step. Interpreters start faster and are better for
debugging because they stop at the first error, whereas
compilers require full recompilation after changes.
A compiler translates the entire code into machine language in
a single operation, creating an executable file that can be run
on a target system. Compilers are typically used for languages
where execution speed is crucial, such as C and C++.
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Fig. 12. Interpreter Block diagram

The interpreter takes each line of code and translates it into
machine code on the fly. This means there is no separate
compilation step, making interpreters ideal for testing and
debugging. However, this line-by-line execution often leads to
slower program performance compared to compiled languages.
An interpreter is a tool that reads and executes code line-by-
line, translating each line into machine code as the program
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runs. Interpreters are commonly used in scripting languages
and other high-level programming languages where dynamic
execution is crucial. An interpreter, on the other hand,
translates code line-by-line or statement-by-statement as it is
executed, without creating a separate executable file. This real-
time translation approach allows programs to start running
immediately after coding, even if the entire program hasn’t
been translated. Some key Characteristics of an Interpreter are
below:-

o Execution Speed: Interpreted code tends to run slower
since each line is translated on-the-fly during execution.

e Error Checking: Errors are caught as each line is
translated, meaning you may only encounter errors one at a
time.

e No Executable Output: Unlike a compiler, an interpreter
doesn’t produce a separate executable file, so the code must
be interpreted each time it’s run.

e Flexibility: Interpreters are often used in environments
where real-time feedback is essential, like scripting, testing,
or interactive programming.

Control statements and functions

The control statements in programming dictate the execution
flow sequential, conditional, or iterative—rather than just
running top-to-bottom. They enable decision-making (if-else,
switch) and repetition (for, while loops) to handle dynamic
input and complex logic, essential for building flexible
programs.

DRUVA RUN
x=10,y=20
If{x=y) I}

{
Print(“X s bigger")
1

Else
i
Print("Y is bigger”)
1

QUTPUT

Y is bigger

PROGRAM EXECUTED SUCCESSFULLY!!! - ---cnceo

Fig. 13. A Sample if-else Program in Druva

They make programs interactive and capable of making
decisions. They eliminate the need to write the same code
multiple times. They allow for organized branching in complex
applications. Control flow statements are fundamental
components of programming languages that allow developers
to control the order in which instructions are executed in a
program. They enable execution of a block of code multiple
times, execute a block of code based on conditions, terminate
or skip the execution of certain lines of code, etc. The if-else
statement Executes a block of code if a specified condition is
true, and another block if the condition is false. The for block
Executes a block of code a specified number of times, typically
iterating over a range of values.

DRUVA RUN
x=-10 %
I1(x>0)
{
Print(“NOT NEGATIVE™)
}
Else

{
Print(*NEGATIVE")

QUTPUT

NEGATIVE

Fig. 14. Another Sample Program in if-else

The if-else statement is used to execute one block of code if a
specified condition is true, and another block of code if the
condition is false.

DRUVA RUN

s

Arr={1,2,3,4,56} // Assigning elements to Array “Arr”
Print{*Array: "+ Arr) // Printing Array

00 --------- PROGRAM EXECUTED SUCCESSFULLY!! —--—-———-

Array: 1,2,3,4,5,6

Fig 15.0: Printing an Array with numbers

The Looping statements, also known as iteration or repetition
statements, are used in programming to repeatedly execute a
block of code.

DRUVA RUN

2

Str={"Hi", “Hello”, “How", “Are”, “You™} // Assigning
String elements to Array “Str”
Print(“String Array: "+ Str)  // Printing String

-
QUTPUT

String Array: Hi, Hello, How, Are, You

————————— PROGRAM EXECUTED SUCCESSFULLY!! - =~~~

Fig. 16. Printing a String Array

They are essential for performing tasks such as iterating over
elements in a list, reading data from a file, or executing a set of
instructions a specific number of times.

DRUVA RUN

s

For(i=0,i<10,i++) / Syntax for “For laop"
{
Print(i +”“)

}

r
OUTPUT

12345678910

Fig. 17. Printing a For Loop

Below in Fig 18.0 we can visualize an example of inbuilt
functions. These inbuilt functions are printed using “Print”
statement. The out is successfully printed.

DRUWA RUN

b

Print(Even())
Print{Oddi})
Print(Prime())
Print(Table(3))
Print{Fabino))

246810

13579

23571
3691215
0112358

Fig. 18. Printing Inbuilt Functions
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Similarly in Fig 19.0 there is another example of function. In
this example function calling is done and function definition is
mentioned.

DRUVA RUN

B

Funct1()
Funct1(}

{
Print{*Helle”)

OUTPUT

Hello

Fig. 19. An example of Function call

In computer programming, a function is a self-contained block
of organized, reusable code designed to perform a single,
related action. Functions provide modularity, making programs
easier to read, test, and maintain by breaking complex
problems into smaller, manageable pieces.

Conclusion

Druva is newly proposed programming language designed
especially for novice learners. In this we use sophisticated
Druva 1IDE and, in the background, we have both compiler and
interpreter which run parallel. Druva is simple, robust, portable
and distributed language. Druva syntax is made simpler for
novice learners. We can also make use of libraries in Druva
IDE. We believe that in next version we will bring numerous
changes with more features. The researchers, programmers and
novice learners can make use of Druva programming language
for complex problems. Above we mentioned simple programs,
if-else, loops, arrays and functions. Druva has capability to
have more library functions. In future the developers should
build the Druva IDE in a sophisticated manner to have better
algorithms and to ease developer’s issues.
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