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Abstract:

This paper introduces a novel Domain-Specific Language (DSL) based on Sanskrit, a classical language
known for its grammatical precision and deterministic structure. We demonstrate the feasibility of using
Sanskrit constructs in modern programming, analyze its impact on code performance, security, and
semantic clarity, and present a custom compiler pipeline. This research further evaluates the DSL through
benchmarks, case studies, and proposes a future roadmap for Al integration, secure computing, and global
DSL adoption.
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1. INTRODUCTION:

Modern programming languages often inherit ambiguities from English-like syntax, leading to
vulnerabilities and logic inconsistencies. Sanskrit, with its unambiguous grammatical foundation, offers a
deterministic structure suitable for secure and semantically rich DSLs. This paper explores the
implementation and use of Sanskrit as a programming DSL.

2. Motivation:

e Sanskrit's Paninian grammar provides a rule-based system ideal for compiler construction.
e Reduces ambiguity and improves machine readability.

e Facilitates integration with symbolic Al systems.

e Enhances security through rigid syntactic structures.

3. DSL Architecture:

e Syntax Mapping:

o AT (kriyA) — def

e TfdHA (pratinaya) — return

o TR (dar$aya) — print

o TfE (yadi) — if, AfE (tarhi) — then
e Y[dd (yAvat) — while

o Ti: (vargaH) — class
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o UJd:/3{UdlqG: — try/except

Components:

e Transpiler: Tokenizer + syntax rewriter

e Compiler: Python bytecode generator

e CLlIinterface: Sanskrit code reader and executor

4. Compiler Workflow:

Step 1: Sanskrit DSL input (.sks)

Step 2: Transpiler converts to Python syntax

Step 3: Compile to bytecode or run via ‘exec()’

Step 4: Output and error handling

Additionally, a Streamlit-based Web GUI was developed to allow non-technical users to interactively
input Sanskrit DSL code and view optimizations in real-time. The GUI supports code transformation using
Vedic rule sets and is fully integrated with the Vaikalpya backend engine.

5. Features Implemented:

e Recursive functions (e.g. TTUIP:(n): factorial)

e (lass declarations (e.g. CUE T dddd)

e Exception handling via Ydd: / 3Udlq:

e CLI interpreter with Unicode and transliteration support
e Web interface for Sanskrit DSL optimization

6. Case Studies:

Case Study 1: Secure arithmetic computation with recursion
Case Study 2: Role-based class structures in AI models

Case Study 3: Educational platform with Sanskrit logic modules

7. Performance Benchmarks:

e Average execution time (compiled): 0.0008 sec
e Memory footprint: comparable to native Python
e Transpiler latency: \~0.002 sec

8. Security Considerations:

e Limited injection surface due to fixed grammar
e Eliminates dynamic eval-style risks

e Symbolic naming ensures obfuscation resistance
e Consistent AST generation simplifies audit

9. Al & Symbolic Computing Scope:

e Sanskrit DSL aligns with symbolic Al models (e.g., Prolog, Coq)
e Enables deterministic reasoning modules

e Ideal for knowledge graphs and ontology parsing
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10. Comparison with English-Based Code:

| Feature | Sanskrit DSL | Python/English |
| | | |

| Semantic Precision | High | Medium |
| Security Risk | Low | Moderate-High |
| Readability (Expert) | High | High |

| Cognitive Load | Medium | Low |
| AI Symbolic Fit | Strong | Moderate |

11. IPR Declaration:
All innovations, including DSL syntax, transpiler logic, compiler interface, case studies, benchmarks, web
GUI, and Al optimizer toolkit are the intellectual property of Yati Gharat.

12. Future Roadmap:

e Full grammar parser using Lark or ANTLR

e IDE and VS Code plugin support

e Al integration (symbolic planning + LLM chaining)
e Training dashboard and benchmarking interface

e Public model deployment (via Hugging Face/ONNX)
e Submission to IEEE, Springer, ACM

13. Conclusion:

Programming in Sanskrit not only opens cultural computing paradigms but also offers deterministic,
secure, and Al-ready logic representation. The DSL prototype proves its practicality and opens new
research and development pathways.
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