
 
 

 

 Bad code does not evolve. Not evolving means stagnation and eventual…. death! 1 
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 There is a difference between Proof-of-Concept and Production-Ready.. 2 
 

This document outlines the critical need for adopting robust, maintainable coding 
standards and details how Indiaaditya Networks can partner with your organization to 
convert legacy code liabilities into future product advantages. 

The four dimensions of technical Debt 
Code Diversity and Inconsistency 

 Pain Point: When standards are absent, every developer adopts their own style, 
creating a high degree of code diversity. Variable names, function definitions, error 
handling, and memory management vary wildly across modules and projects. 

 Impact: This lack of uniformity makes it challenging for a developer moving from 
Project A to Project B to quickly understand and navigate new code. It effectively 
forces the developer to learn a new "dialect" for every repository, slowing down 
integration and increasing the likelihood of introducing bugs. 

Person Dependence (The "Bus Factor") 

 Pain Point: Unstructured or poorly documented code leads to person dependence, 
where only the original author possesses the necessary mental map of the system's 
intricate details and hidden assumptions. This is often called having a low "Bus 
Factor" (the number of people who, if hit by a bus, would critically halt the project). 

 Impact: When the original developer leaves or moves roles, the remaining team 
faces a steep, costly, and time-consuming reverse-engineering effort, turning routine 
maintenance into a crisis. Also, it affects the ability of scaling the team and affects 
the long-term human resource cost adversely. 

Code Mortality (Your Investment Decay): 

 Pain Point: When the cost of maintaining, understanding, and modifying a legacy 
system outweighs the cost of building a replacement, the company is forced to scrap 
and rewrite the existing codebase. 

 Impact: This results in massive wasted investment (all the effort put into the original 
code) and a significant delay in product roadmap delivery. In essence, the original 
code becomes a liability instead of a reusable asset. 



 
 

 True test of code is how it handles failures not how well it runs when everything is fine.. 3 
 

Phantom Defects and Diagnostic Paralysis: 

 Pain Point: The combination of non-standardized code, opaque logic, and poor logging leads to 
Phantom Defects—issues that arise intermittently in the production environment but cannot be 
reliably reproduced or assigned a root cause in development. 

 Impact: This lack of visibility into runtime behaviour causes massive time sinks in debugging. When 
a bug cannot be pinned down, it results in lack of ownership (no one person or team is confident 
enough to fix it) and an erosion of trust in the system's stability. The true cost of an intermittent 
bug is not the fix itself, but the weeks spent proving it exists and tracing it through non-
standardized code. 

Our Holistic Approach to Make You (Technical) Debt 
Free 
This section details the two-pronged strategy we employ—governance at the organizational level and 
skill enforcement at the individual level—to establish a sustainable, debt-free engineering culture. 

Organization Level Transformations: 

These changes are crucial because they shift the perspective of all the participants from being a “burdened 
activity” to that of being part of a “bigger collective goal to build reliable systems”. 

These transformations include: 

Review: Formalizing a mandatory peer review process to ensure all code adheres to design and style 
standards before merging. 

CI and Workflow Governance: Implementing an automated pipeline that runs all checks, tests, and 
static analysis on every commit. This point also includes setting the definitive Git workflow policy—detailing 
who can create branches, when branches are created (e.g., Trunk-Based vs. Git Flow), and who has the 
authority to merge code (e.g., enforcing PR approval only). 

Code Audit (Internal & External): Instituting periodic, objective validation to ensure standards are 
being maintained and to identify new security or design risks. 
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Documentation: Plan before you implement. For this we encourage use of tools like UML. This sets the 
clarity for the scope of work, enables resource planning and parallel development. 

Sanitizers: Mandating the use of memory and threading sanitizers during development builds to catch low-
level C/C++ memory errors and "Phantom Defects" at the source. 

Crucially, these changes are not about policing the developers, but about building a 
supportive ecosystem. They transform quality from a personal burden into a shared 
corporate value. 

 

Individual Empowerment: 
This focuses on equipping the developer with the tools and standards necessary to write resilient code on a 
regular basis. This also enables the developer to understand with a distinct clarity of what is expected of 
him.  
Code Style: Implementation of automated tools (e.g., clang-format) to ensure consistent code 
appearance, boosting readability. We also work with the developers to set foundational rules for robust 
embedded development, including variable scope management (e.g., restricted global use), structured 
control flow (e.g., utilizing guard clauses for defensive programming), and leveraging C language 
constructs (e.g., efficient use of structures) to ensure high readability and functional safety.  

Static Code Analysis: Integrating and enforcing automated checks (like MISRA C/C++) across all projects, 
preventing bugs and enforcing consistency at scale. 

Fuzzing: Establishing mandatory fuzzing tests for all communication interfaces, protecting the product 
against unexpected and malicious inputs. 

Tests: Working with the developers to set the ground rules for writing comprehensive Unit and Integration 
tests for all new features and fixes, embedding quality assurance into the development process. 
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Bringing these changes in an existing organization at one go can cause 
disruptions. Implementing these changes in a phased manner allows 
development of solutions customized to the requirements of your organization. 
Indiaaditya Networks team will work with all the stakeholders to achieve the 
desired results. We not only consult but our team is actively involved in setting 
up the framework, assisting in monitoring of the implementations, bringing 
custom solutions to fit your requirement


