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ABSTRACT 

AI agents are becoming a fundamental part of modern software creation, helping developers in generating code, 

debugging, designing systems, etc. But there is a clear difference between how beginners and experienced 

software engineers get benefits from these tools. Newbies usually depend on agents for one-time prompts and 

quick answers, whereas mature users utilize them through well-defined, repeated workflows that raise 

productivity and consistency. In this article, we discuss this difference and emphasize that getting the full 

potential does not merely depend on better prompts but on workflows driven by instructions developers create 

clear and reusable instruction files to direct agent behavior across tasks. When developers stop seeing agents 

only as chat interfaces but as programmable collaborators, they can produce more reliable and high-quality 

outputs. We offer in our paper methods like designing modular instructions, narrowing down the context, and 

iterative refinement loops, as well as a case study illustrating how a team made a code review more efficient 

and minimized the rework by making agent instructions standard. The results stress that structured forms of 

interaction rather than sporadic use are the main ways to tap into advanced features. Our paper provides a 

conceptual model for agent usage at large scale, hands-on advice for the implementation of instruction files in 

actual settings, and validation that skillful developers can far exceed basic usage by adopting orderly, system-

like approaches to agent collaboration.  
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1. INTRODUCTION 

AI agents have quickly changed from basic code completion tools to advanced partners that 

can reason, create, and make the different versions of complicated software tasks. Nowadays, software 

developers use these agents not only for producing routine code but also for helping in making big-

picture decisions and fixing issues in production. However, the method of interacting with these 

systems differs a lot depending on the developer's level of experience. Most beginners simply use them 

as conversational tools, giving them single questions and requesting immediate answers, yet 

experienced developers can turn them into well-organized, workflow-supporting systems. Still, even 

highly skilled engineers do not fully utilize the potential of agent-based systems. 

 

One major factor leading to such underutilization is the absence of a methodology for 

cooperating with agents. Whereas traditional software tools have very clear interfaces and limitations 

within which they function, AI agents challenge the human by integrating instructions, context, and 

iterations. Without this framework, output may be highly variable, not easy to replicate, and at times 

not trustworthy. Just as software systems themselves become more complex, so interaction with AI 

agents must become more disciplined. Gone are the days when developers just wrote code, now they 

are designing the interplay of human goals and machine-generated output. 

 

This article discusses how developers who already have some experience can go further than 

just prompting randomly and using the agent in a structured way that makes it more predictable, 

scalable, and productive. By setting up organized patterns such as instruction files that can be used 

over and over, management of context, and loops for making iterative changes, developers are able to 

use agents as programmable systems rather than just assistants. As a result, more reliable outputs are 

produced, reproducibility is enhanced, and real development pipelines can be integrated seamlessly.  

 

1.1. Challenges 

However, a number of challenges prevent AI agents from being fully operative in the actual 

development settings, despite their potential. For example, one of the most prevalent problems is 

getting overly dependent on simple prompts. Programmers usually give one-shot commands and 

expect direct results. Nevertheless, without adequate structuring or context, agents normally churn out 

quite generic or even inconsistent things. Such trial and error not only wastes time but also diminishes 

the trust in the system. 

 

Another significant problem is the absence of deterministic output, i.e., finality. Different from 

classical software which always runs the same result given the same input, AI agents can produce 

different outputs even when the drafts are almost identical. This difference proves to be a big issue in 

professional situations where things like code development, documentation, and testing require 

consistency and reliability. 

 

More limited context only adds to the difficulties in using agents. Since agents are bound by a 

certain context window, there is always a limit to how much information they can take in at one time. 
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So, major points may be left out, which results in half-baked or wrong deliverables. This restriction 

also causes hallucinations, the agent producing believable yet inaccurate information which is very 

dangerous in critical development areas. 

 

Yet fitting agents into production workflows can be viewed as a major obstacle as well. On the 

whole, development pipelines rely heavily on well-defined, deterministic tools, version control 

systems, and repeatable processes. Informally used AI agents don't naturally fit into these kinds of 

environments. If their outputs are ill-structured, it becomes a great challenge to validate, track or reuse 

them. 

 

Lastly, interruptions within the iterative prompting process can significantly hamper the pace 

of work. At least, developers might end up doing several sessions of back-and-forth communications 

trying to get the output right, and without a formal method, this can easily become a disjointed and 

lengthy process. These problems underscore the urgency of more guided and organized ways of using 

AI agents.  

 

1.2. Problem Statement 

AI agents can do great things, but many skilled developers fail to realize their full potential 

because they don't have a well-defined way of interacting with them. The majority of current usage 

patterns depend heavily on informal prompts only, which are not only inconsistent but also hard to 

scale. Consequently, this leads to a failure in integration of agents into complex engineering workflows. 

 

The main problem is that there are no set interaction patterns. In fact, software development 

practices focus on modularity, reusability, and documentation; however, agent interactions are still 

transient and undocumented. This makes it difficult to reproduce results, share workflows across 

teams, or build upon previous work. One of the agent interaction tools, instruction files, i.e., structured 

sets of guidelines defining the expected behavior of the agent, are rarely utilized systematically, 

although they have the potential to remarkably enhance the quality and consistency of the output. 

 

Furthermore, the unreliability and lack of reproducibility of agent outputs is another significant 

concern. In a professional setup, developers are accustomed to repeating workflows with the same 

output. However, inconsistency characterizes the outputs generated by agents when they lack clear 

instructions, controlled context, and iterative improvement processes. This therefore hinders their use 

in vital workflows like code reviews, testing & deployment. 

 

In the final analysis, it is not the capabilities of the agents that are lacking, but the user side. 

Experienced developers can create structured systems; however, many have yet to transfer these 

principles to agent interactions. To close this gap, a transition from prompt-based experimentation to 

instruction-driven engineering practices is required.  
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1.3. Motivation 

This research is driven by the continuous growth in the complexity of software systems and an 

increasing role of AI agents in these systems. Present-day applications are not only distributed and 

data-intensive, but they also require coordination among various services and teams. Such 

environments can compound even very small inefficiencies into major losses of productivity. AI agents 

could be a solution to this problem, but this will only happen if their use is managed well. 

 

Alongside this, the development and implementation of agent-based tools have been 

progressing very fast. We can see new code-writing assistants, self-debugging systems and task 

automation agents launching regularly. These tools are fast becoming the set of skills and tools for the 

developers. However, their use is generally more of a trial than a systematic process. Quite often, 

developers working with these kinds of tools follow their instinct and try one approach after another 

until they see results. This usually results in quite different outcomes. 

 

Clearly, the industry is in need of ways to collaborate with the developer-agent that can be 

scaled up and replicated widely. In the same way as software engineering has moved from just coding 

to following well-established methodologies like version control, testing and using design patterns, the 

way of working with agents must become structured practice as well. Instruction-driven workflows 

lay down the framework for such a development by allowing developers to specify, help and improve 

agent functioning across various tasks. 

 

The advantages of following these methods can be very considerable. By eliminating 

uncertainty, raising standard of outputs and enabling sharing, organized workflows have the power 

to greatly reduce a developer's working hours while also improving the quality of products. Besides, 

teams are able to normalize their use of agents, making it easier for them to bring in new members and 

share best implementation practices. 

 

Moreover, this article is an attempt to bring AI agent experimentation and an engineering 

discipline closer together. Often, AI agents are tested primarily in informal, low-stakes environments. 

However, if we focus on high-quality production systems, this is exactly where AI agents can be most 

valuable. Using instructional, structured methods, transitioning from exploratory usage to reliable, 

scalable implementation becomes possible, thereby taking full advantage of the AI agents in modern 

software development.  

 

2. LITERATURE REVIEW 

In the last ten years, the AI-assisted software development scenario has so far been changing 

very fast and mainly it was influenced by new technologies in the fields of machine learning, NLP, and 

large language models. At first, the AI tools only did code static analysis and rule based only 

autocompletions and had no or very little contextual understanding. Then deep learning base models 

developers allowed adding new features: contextual code snippets presentation, automated 

documentation, program synthesis starting to be a reality. AI-assisted development tools nowadays 
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are not only code assistants or conversational agents but operate as deep interactive systems that can 

decode the intentions of developers and produce rather complex outputs. The whole change is actually 

a change of attitude to AI from a passive assistant to an active collaborative partner that makes it a 

more integral part of the development lifecycle. 

 

Firstly, in the field of interactions with AI prompt engineering has been one of the main topics 

of research through the last few years. The basic idea of prompt engineering is to design input elements 

such as compounding sentences, the context setting, and illustrated samples that will eventually 

change the model and forcibly make it deliver the output that the designer actually intended. With 

prompt engineering, several modes of instructions, few-shot prompting, chain-of-thought, and role-

based lead to not only better quality of the produced texts but better reasoning, too. But, prompt 

engineering carries certain problems that are brought about by the very nature of this method. It is 

case-sensitive, a kind of a mush-and-learn approach by trial and error, and really non-standardized at 

the same time. Besides, most of the time prompts turn out to be single-use and one cannot easily reuse 

or scale them across projects. So, this is exactly the point that generates the need for structured and 

durable output models that can serve as a basis for more stable and scalable AI-human interaction. 

 

Agent-based systems are the next phase in this development turning away from just prompting 

towards giving a human or a machine these workflows that they work in semi-autonomously or 

autonomously acquiring the ability to perform multi-step tasks such as reasoning, planning, and tool 

usage. For instance, an agent can first understand a problem, then come up with a solution, finally, go 

through testing and output refinement steps. Studies have proposed ideas like breaking down tasks, 

planning loops, and reasoning with the help of tools that enable agents to cope with more complex and 

dynamic situations. Notably, autonomous workflows have been recognized for their capability of 

lessening human involvement in repetitive or structured tasks. Unfortunately, when these systems are 

used in the real world, they may run into issues with reliability, controllability & transparency. 

 

One more major element of agent-based development is system prompts, memory & external 

tools. System prompts are what an agent's behavior and role are based on, they offer a main set of 

instructions that lasts through different interactions. Memory is what helps the agents keep the context 

over time and that results in them being able to produce more coherent and contextually relevant 

outputs. Tool usage enhances the agents' capabilities beyond generating text, it includes the ability to 

interact with APIs, run code, and get external data. These components together compose the core of 

modern agent architectures. Although research has shown them to be effective, their real-world usage 

is often not very consistent. For example, developers tend to use these features individually rather than 

integrating them into a comprehensive framework which, in turn, restricts their overall effect.  

 

Despite the advances, there are still many gaps in research. One main gap is in the focus on 

only beginners or general users. Those existing literature mostly talk about ease of use and accessibility. 

Although these factors are essential for the adoption of the technology, most mature developers' needs 

are ignored. In fact, those advanced users want more control, customization, and scalability. They are 
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also more likely to integrate AI tools into complex workflows. But there is only little guidance in how 

to do it effectively. 

 

Another point where discussion is missing is that it is hard to find references to reusable 

instruction frameworks. There are a number of prompt engineering techniques, but there is hardly any 

research on how to formalize and standardize instructions for long-term use. Reusable instruction files, 

templates, and workflows are means that can substantially increase consistency and the efficiency of 

work, but are not commonly found in either academic or practical contexts. This lack of standardization 

also complicates sharing of best practices or building upon existing work. 

 

The last gap is the poor integration of AI agents into real-world development pipelines. Most 

work is concerned with isolated tasks or experimental setups instead of real-life workflows. Crucial 

practical issues such as version control, testing, deployment, and collaboration are many times ignored. 

There are very few such works that address these points because the transition from experimental 

usage to production-grade implementation is still considered very difficult. To sum up, although 

significant progress has been made in AI-assisted software development, the need for further 

structured, scalable, and developer-oriented approaches is evident. By bridging the above-identified 

gaps, subsequent studies can more effectively aid experienced developers in harnessing AI agents as 

dependable and fundamental elements of contemporary software engineering workflows. 

 

Table 1: Literature Review of AI Agents, Developer Productivity, and Instruction-Driven Workflows 

Authors & 

Year 

Title Key Focus / Contribution Relevance to Present 

Study 

Lieberman & 

Maulsby 

(1996) 

Instructible agents: Software 

that just keeps getting better 

Introduced the concept of 

instructible software agents 

that improve through user 

interaction and feedback. 

Supports the idea of AI 

agents adapting to 

structured developer 

instructions and 

workflows. 

North, Collier 

& Vos (2006) 

Experiences creating three 

implementations of the 

repast agent modeling toolkit 

Discussed implementations 

of agent-modeling toolkits 

and practical lessons from 

agent-based systems. 

Provides foundational 

understanding of agent 

architectures and 

implementation strategies. 

Railsback, 

Lytinen & 

Jackson (2006) 

Agent-based simulation 

platforms: Review and 

development 

recommendations 

Reviewed simulation 

platforms and proposed 

recommendations for 

scalable agent systems. 

Highlights scalability and 

workflow design 

considerations relevant to 

AI-assisted development. 

Patrick (2002) Building trustworthy 

software agents 

Focused on trust, reliability, 

and predictability in 

software agents. 

Directly relates to the 

paper’s discussion on 

consistency and reliability 

of AI agent outputs. 
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Kiniry & 

Zimmerman 

(2002) 

A hands-on look at Java 

mobile agents 

Examined mobile agent 

systems and practical 

applications in software 

environments. 

Contributes to 

understanding practical 

deployment and execution 

of intelligent agents. 

Xia et al. (2017) What do developers search 

for on the web? 

Investigated developer 

information-seeking 

behavior during software 

development. 

Demonstrates developers’ 

dependency on external 

tools and information 

systems, motivating AI-

agent assistance. 

Bellifemine et 

al. (2005) 

JADE—a java agent 

development framework 

Introduced JADE as a 

framework for developing 

multi-agent systems. 

Supports the study’s 

discussion of structured 

and collaborative agent-

based workflows. 

Greiler, Storey 

& Noda (2022) 

An actionable framework for 

understanding and 

improving developer 

experience 

Proposed methods to 

improve developer 

productivity and workflow 

efficiency. 

Reinforces the importance 

of structured systems that 

improve developer 

experience with AI agents. 

Leander (2025) Developer experience as a 

competitive advantage 

Highlighted developer 

experience as a key factor for 

organizational productivity 

and innovation. 

Supports the paper’s 

argument that effective AI 

workflows improve 

software engineering 

outcomes. 

Huang et al. 

(2025) 

Professional Software 

Developers Don't Vibe, They 

Control: AI Agent Use for 

Coding in 2025 

Explored how professional 

developers systematically 

control AI agents rather than 

relying on casual prompting. 

Strongly aligns with the 

paper’s core contribution 

on instruction-driven 

workflows and structured 

AI usage. 

Nwana (1996) Software agents: An 

overview 

Provided a comprehensive 

overview of software agent 

concepts and classifications. 

Serves as theoretical 

background for 

understanding modern AI 

agents. 

Meyer et al. 

(2019) 

Today was a good day: The 

daily life of software 

developers 

Studied factors influencing 

software developer 

productivity and daily work 

experiences. 

Helps contextualize the 

productivity improvements 

enabled by AI-assisted 

workflows. 

Sharma, 

Mehra & 

Kaulgud 

(2017) 

What do developers want? 

An advisor approach for 

developer priorities 

Investigated developer 

priorities and support 

systems in software 

engineering. 

Relates to the need for 

intelligent systems that 

align with developer 

requirements and 

workflows. 
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Razzaq et al. 

(2024) 

A systematic literature 

review on the influence of 

enhanced developer 

experience on developers' 

productivity 

Conducted a systematic 

review of practices 

improving developer 

productivity. 

Supports claims that 

structured tooling and 

workflows significantly 

improve efficiency. 

Kunda, Barley 

& Evans (2002) 

Why do contractors contract? 

The experience of highly 

skilled technical 

professionals in a contingent 

labor market 

Examined work practices 

and experiences of highly 

skilled technical 

professionals. 

Provides insight into 

professional work 

environments where AI-

assisted productivity 

systems may be applied. 

  

3. PROPOSED METHODOLOGY 

Here we introduce a systematic way to get the most out of AI agents in software development, 

especially for developers who are already experienced. The approach highlights the importance of 

leaving behind the improvised prompting style and shifting to well-defined, instruction-based 

workflows that allow the developer to be consistent, scalable, and physically integrated into 

engineering activities. 

 

3.1. Concept of Developer–Agent Collaboration 

The typical way of interacting with AI systems till now has been mainly dependent on a "query-

response" model, wherein the developers enter a prompt and get an output. Of course, this method 

can help perform simple tasks but it is hardly efficient for handling complicated software development 

processes. In fact, if one weighs the two on a large scale, this method literally crashes. On the other 

hand, this method outlines a change in focus from 'workflow orchestration' where agents are placed in 

structured, multi-step processes that are led by predefined instructions. Developers are no longer 

working one-on-one with agents, but rather they are designing flows where agents have a role at 

various stages like planning, implementation, testing, and refinement. 

 

Such a change also alters the developers' role. Instead of being prompt operators who manually 

create each prompt, they act as supervisors who design, oversee & improve agent behavior. They set 

goals and define constraints & workflows, thus giving agents the green light to carry out the tasks 

within those limits. This supervisory approach is more in line with conventional engineering methods, 

wherein systems are designed to function reliably given a set of predefined rules.  

 

Table 2: Comparison between Traditional Prompting and Instruction-Driven Agent Workflows 

Feature Traditional Prompting Instruction-Driven Workflow 

Interaction Style One-time prompts Structured multi-step workflows 

Reusability Low High 

Consistency of Output Variable More consistent 

Context Management Limited Structured and reusable 

Scalability Difficult in large projects Suitable for large-scale systems 

Developer Effort Repeated manual prompting Reduced repetitive effort 
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Integration with Pipelines Weak Strong 

Reliability Less predictable More reliable and validated 

Collaboration Support Individual usage Team-wide reusable workflows 

  

3.2. Instruction File Paradigm (Core Contribution) 

A major feature of this method is the concept of an instruction file (IF). Instruction files are, 

basically, well-structured, reusable documents outlining an ai agent's expected behavior in particular 

situations. Instruction files fall into different types. For instance, global instructions are set at the project 

level and describe the main targets and coding patterns, architecture limitations, in addition to the 

general agent behavior. That is how they make sure that every output is consistent with the project's 

grand objectives. Conversely, the task-specific instructions are targeted at particular activities, e.g., 

writing unit tests, carrying out code reviews, or preparing the documentation. They give the necessary 

directions based on the task's needs. Plus, style and formatting manuals maintain uniformity when it 

comes to the output layout, naming system and documentation style. This is quite vital in a team 

setting. 

 

The advantages of instruction files are really important. Firstly, they help keep the agents' 

behavior consistent by forcing them to comply with the same set of rules during different interactions. 

Secondly, they improve reusability since instruction files can be taken from one task, project, or team 

to another with no difficulties. Thirdly, they decrease prompt repetition, which is a great thing since it 

gives the developers more time to work on solving various problems on the highest level rather than 

rewriting similar instructions. Summing up, instruction files bring about a radical change in the way a 

person interacts with an agent, what was once an informal, prompt-based activity becomes a well-

organized, reusable, and systematized operation that adheres to the principles of good software 

engineering.  

 

 

3.3. Structured Interaction Model 

Firstly, the input step "Input" marks the start of the process; text here is the developer's goal or 

problem description, the problem that they want to solve. Then the instruction component layer 

represents the step, "Instruction" here is the preset instruction document that tells the agent how to 

understand and react to the input. Next, the context stage is about giving the agent necessary 

background, e.g. code, documents, or system limits, which can help the agent to understand and 

produce the right outputs. 

 

Agent execution is the stage where the agent proceeds with a task and returns an output. In a 

conventional way, the last step would be the end, in a big difference to that, the model has the 

validation step that checks whether the output meets set standards, e.g. correctness, completeness, and 

conformity to standards. It is a must-have of a reliable process and it supports the iterative 

improvement. 
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Multi-step prompting strategies are the very "engine" of this model. Instead of the entire 

complex problem being tackled in one interaction, tasks are broken down into smaller stages, each of 

them directed by their local instructions. This also results in the clarity and reduction of errors. Besides, 

different types of reasoning can be utilized depending on the nature of the task. Chain-of-thought 

reasoning comes handy when the problem is new or complicated and the agent can discover the answer 

by reasoning step by step. Nearly the opposite of this, is the situation of constrained execution when 

the task is about deterministic, strict following of rules and formats is the only way. Last but not least, 

this formalized system guarantees that agent dialogues are not only highly structured but also 

predictable and readily integrable into far-reaching workflows. 

 

 
Fig 1 - Structured Interaction Model for Developer–Agent Collaboration Using Instruction-Driven 

Workflows 

 

4. CASE STUDY 

4.1. Problem Description 

This case study aims at providing a concrete example of the effectiveness of the suggested 

approach. The studied problem is how to automate the generation of documentation for a very large 

software codebase. The system in question contains many microservices, which are separate units of 

the system but that together make up the entire system. Each of these microservices has its own 

functional lines, APIs, and dependencies. Gradually, the codebase had expanded quite a bit, yet its 

documentation was not updated at a commensurate rate. Hence, a number of problems were 

encountered by developers, including: difficulty in understanding how the system behaved; the long 

time spent in familiarizing new team members; and the problem of keeping the services consistent with 

one another. 
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So, the main goal was to produce, for the entire codebase, documentation that was not only 

correct, well-organized and reflective of the changes but also including API descriptions, module-level 

explanations and usage examples. Several aspects made this work complicated: the huge codebase, the 

different coding styles, documentation that was not sufficient, and the need for standard formatting of 

all documents. Besides, the made documentation had to be in line with the organizational standards 

and should be easy to maintain even in the future. 

 

This problem is a good representation of many situations in the real world in which tasks that 

are repetitive but at the same time complex, such as refactoring, bug triage, or documentation 

generation, require not only a good understanding of the context but also consistency. It serves as a 

fitting setting for assessing the shift from conventional method to agent-based, instruction-driven 

workflow. 

 

4.2. Traditional Approach 

Traditionally, creating documentation was mostly a manual effort. Developers had to 

document the software they wrote and update those documents typically as an afterthought to the 

coding. This situation often made documentation incomplete or obsolete, particularly in major changes 

in the system. It also took the developer a significant amount of work to produce documentation, first 

understanding the code and the logics, then coming up with a clear and concise explanation. " 

 

With the arrival of AI tools, developers who knew about it and were curious, introduced the 

use of prompts in the generation of code. To get help from an AI assistant, they would decide what 

code part to copy and describe what they want. At one point, there will be a time saving because of 

this approach; but also there will be problems. For one thing, each request had to be specified exactly, 

sometimes rephrasing and reiterations were needed, finally acceptable results could be gotten. The 

randomness and, correspondingly, the diversity of the outputs are inevitable, given the lack of 

standardization in the prompts, in terms of tone, structure, level of detail, etc. 

 

Lack of uniformity was the biggest problem. Everyone writing their own style of prompt 

resulted in documentation that was all over the place. While some outputs were very elaborate, others 

completely missed big points or were so concise that they left out critical details. On top of that, because 

the prompts were not stored and reused, developers did similar work several times, which is both 

inefficient and frustrating. 

 

One issue that was not thought of at first is that the documentation created by prompting is far 

from being integrated in existing workflows and it is not even under version control or easily traceable. 

Before joining the codebase, it needs to be reviewed and formatted manually. This process that is 

broken up in parts does not make AI help at all effective and the very least, it limits the scale. 
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Indeed, the traditional approach, manual as well as prompt-based, was labor-intensive, 

perpetually inconsistent, and quite difficult to expand, thereby pointing to the need for a more 

methodical solution. 

 

4.3. Agent-Based Approach with Instruction Files 

To address these problems, an agent-based solution through instruction files was adopted. The 

idea was to develop a well-organized, callable sequence of operations which, when executed, would 

produce useful, quality documentation on a very small temporal scale of human input. 

 

4.3.1. Setup: 

Firstly, we had to come up with a number of instruction files suitable for the documentation 

job. At first, a global instruction file was set up to establish high-level rules: e.g. documentation style, 

tone, formatting standards, list of usual sections (overview, inputs, outputs, examples). This step was 

aimed at ensuring that the entire scope of generated content would be marked by a uniform structure. 

 

After that, separate instruction files were created to direct documentation types such as API 

endpoints, service modules, and utility functions. Such files would guide the interpretation of the code, 

the determination of key information, and how to disclose it, among other things. Also, a formatting 

guide section was introduced to continue the enforcement of naming conventions, indentation, 

markdown structure, etc. 

 

We also put together a small integrated development process flow of how to use the agent. The 

pipeline incorporated several phases: input extraction (getting code segments), instruction referencing, 

agent running, and checking. The product was capable of processing files multiple times, which led to 

large-scale batch documentation across the entire codebase. 

 

4.3.2. Execution: 

Execution was done in a step-wise manner according to a pre-defined interaction model. For 

instance, a system would present an input (code snippet) along with a related instruction file and other 

contextual information such as dependencies or relevant modules. After receiving these inputs, the 

agent produced documentation. 

 

To enhance precision, a complex method of interaction was implemented. Initially, the agent 

prepared an undeveloped description of the code. Next, it polished the result to conform to formatting 

and style standards. Lastly, a validation performed through a set of criteria checked for thoroughness 

and conformity to the norms. Via this method errors were minimized and quality improved. 

 

Some of the tools incorporated in the process included the following. IDE-based agents 

facilitated extraction and analysis of code directly from the repository. APIs made it possible to 

automatically launch documentation creation operations. Light-weight automation scripts were also 

utilized to handle the file processing & incorporate outputs into the version control system.  
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Fig 2 - Comparison between Traditional Prompt-Based Interaction and Instruction-Driven AI Workflows 

 

5. RESULTS AND DISCUSSION 

5.1. Quantitative Results 

Switching to an instruction-led, agent-based workflow has led to tangible improvements in the 

several areas of programming production. For instance, in the automation of documentation study, it 

was found that by implementing the instruction-driven, agent-based workflow, the amount of time 

necessary to produce structured documentation for a vast codebase could have been decreased by 

roughly 40-60% when contrasted with the traditional manual and ad hoc initiating approaches. More 

tasks previously requiring manual reading and writing for hours were hardly accomplished in the 

automated pipelines staggered by instruction files. 

 

Besides time saving, there was a drastic fall in manual work. Developers didn't have to come 

up with prompts several times or manually polish the results through many iterations. They just could 

have relied on the reusable instruction files that let them set requirements once and utilize them all the 

time. This way, the mental effort was lessened, and developers could dedicate themselves to the top-

level design and problem-solving engagements. The number of interaction cycles per task drastically 

dropped with many workflows hitting desirable outputs in one or two iterations as opposed to five or 

more in the traditional method. 

 

Furthermore, it has been recognized that incorporating structured instructions, validation 

steps, and contextual inputs gives the agent the capability to generate results with higher precision and 

completeness. For example, in the case study, several aspects of output quality have been enhanced, 

including a reduction in missing information, better conformity with coding standards, and fewer 

logical discrepancies. Although specific accuracy figures may differ based on the task, the qualitative 

assessment and team opinion reflected a definite progression from the initial prompt-driven results. 

 

These quantitative results collectively confirm that well-structured, instruction-driven 

workflows not only can dramatically enhance productivity but also, through efficiency gains and time-

saving processes, help eliminate repetitive work besides upgrading the quality of agent-generated 

outputs in the most problematic software development settings.  
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Table 3: Quantitative and Qualitative Benefits of Instruction-Driven AI Agent Usage 

Metric Traditional Approach Instruction-Driven Approach 

Documentation Time High Reduced by 40–60% 

Prompt Iterations 5 or more 1–2 iterations 

Output Consistency Inconsistent Standardized 

Manual Editing Frequent Minimal 

Developer Productivity Moderate High 

Trust in AI Outputs Lower Improved 

Workflow Integration Fragmented Seamless 

Team Collaboration Difficult Easier through reusable instructions 

  

5.2. Qualitative Insights 

Besides quantifiable results, a few qualitative insights surfaced as a result of the implementation 

of this methodology. For instance, one of the main findings has been the positive impact on developer 

experience. Developers saw a more fluent and more predictable contact with AI agents when 

structured instructions were used. In fact, instead of trying different prompt variations, they could 

simply depend on predefined workflows which were almost always giving good results. This change 

not only lowered the level of frustration but also led to raising the users' trust in the system. 

 

The complexity or difficulty level of learning this method is a very significant factor to think 

about. Initially, as they learn to move from mere prompting to quite sophisticated prompt-driven 

execution, the novices are likely to spend some amount of time figuring out how to write good 

instruction files and interaction models. Nevertheless, the experienced developers find this learning 

much easier and can do it with the usual skills of system design and abstraction. When the workflows 

have been laid down, their benefits lead to the overall betterment of the team in the longer run and 

therefore, the initially required setup efforts get offset. 

 

Indubitably, trust and reliability of agents have substantially been enhanced too. In fact, one of 

the most crucial reasons why many businesses are hesitant to use AI agents for their regular operations 

is probably the uncertainties of the agent output quality. Using structured instructions, validation 

mechanisms, and regular workflows, developers managed to minimize fluctuations... and raise 

predictability. As a result, trusting the outputs generated by the agent became much simpler and their 

integration into crucial operations like documentation, testing, and code review was quite handy. One 

more point is that the developers started seeing the agents less as simple tools and more as partners in 

the system. The change of attitude has triggered the creation of more carefully designed interactions 

and processes which have gone on to give spur to the success of the approach. 

 

5.3. Limitations 

In spite of its benefits, the proposed approach holds certain limitations that must be accounted 

for. First and foremost, one of the major dependencies is the quality of instruction files. If instructions 

are not well thought out, even the most high-performing agents might yield suboptimal or wrong 

results. So, developers will probably have to spend time and effort to create instruction sets that are 
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clear, precise, and cover everything. Besides, inconsistent or ambiguous instructions can actually 

negate the benefits of the whole approach. 

 

Even though using structured workflows will definitely help in improving consistency, they 

might not be able to account for all possible variations in input data or system behavior. In such 

situations, agents might still give wrong or partial outputs and then human intervention is required. 

So, this perfectly stresses the need of having validation steps and fallback mechanisms as a part of the 

workflow. 

 

Another major thing that comes to one's mind is the scalability issue. When the projects become 

more complex and larger, it might be difficult to handle multiple instruction files and workflows 

simultaneously. Apart from that, making sure that the instructions are always updated, consistent & 

aligned with the changing project requirements will necessitate continuous maintenance. On the other 

hand, integrating agents into big systems with many other dependencies might lead to problems 

related to the performance & coordination. 

 

Although instruction-driven workflows are able to tremendously enhance results, they cannot 

completely make up for the inherent limitations of the model such as context constraints or occasional 

hallucinations. These factors should be kept in mind when working with agent-based systems.  

 

6. CONCLUSION AND FUTURE SCOPE 

6.1. Conclusion 

This study looked into ways experienced developers can make AI agents more useful by 

turning the informal interactions, which invest prompting, into structured and instruction-driven 

workflows. Besides analysis, method, and a real-life example, the paper shows it is really how AI agents 

are used that makes the difference, not their capabilities alone. Traditional methods that depend 

heavily on giving prompts on the fly, usually produce outputs of different degrees, inefficiencies, and 

lack of scalability. On the other hand, when interaction models are structured, they bring discipline, 

predictability, and reusability into the process, that is, agent usage is synchronized with the principles 

of software engineering that have been around. 

 

Moreover, an important discovery is that a big part of the difference between beginner and 

expert users is the amount of structure in agent interactions. Beginners mainly see agents as merely 

providing answers for them, one query at a time, while expert developers are able to use them as 

programmable systems that are part of the workflows. When developers take on the role of 

supervisors, they can set objectives, limits, and checks, which enable agents to work more effectively 

in a given environment. 

 

The use of instruction files as a way to maximize the value of AI agents. They serve as reusable, 

persistent guides that would be the standard for agent behavior in various situations. By keeping the 

instructions separate from prompts, the developers can make sure there is consistency, less duplication, 
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and even an improvement of output quality. When instruction files are used, team cooperation is 

stimulated, because the files can be version-controlled, shared, and improved over time. The above 

agent interaction is no longer a trial-and-error activity but a well-ordered and scalable process. 

 

Besides that, the model of structured interaction made of input, instruction, context, execution, 

and validation-supplies a useful theme for putting these thoughts into reality. Also, when used in 

combination with other best practices such as the creation of instructions in modules, using prompts 

based on constraints, and going through the cycles of refinements, this method is able to prove the 

increase in productivity, reliability, and developer experience. 

 

6.2. Future Scope 

Despite its well-thought-out nature, the proposed approach is just the starting point of 

numerous other encouraging areas for future research and innovation. Standardizing instruction 

frameworks is definitely a key aspect among them. Presently, an instruction is a set of instructions 

designed arbitrarily, with very little agreement on the formats, the best practices, or even 

interoperability. Creating standard templates and instructions could, on one hand, lead to a wider use 

of them and, on the other hand, sharing and reusing instructions in different projects and organizations 

would be much easier for the teams. 

 

The integration of AI agents in a more profound way with the development environments and 

ecosystems is another very important field. IDEs, version control systems, and CI/CD pipelines are 

changing and at the same time there is a window of opportunity for the agents controlled by 

instructions to be a part of these tools. This is what is preventing and it is a barrier removing friction 

between the developers and the agents; therefore, efficiency will definitely increase. For instance, 

agents can be given the task of running project-specific instruction files without any human 

involvement during code reviews, testing, or document generation, which would be a more natural 

and consistent use of them. 

 

Moreover, the idea of agents that continuously improve themselves offers great potential for 

research. With the help of recent technological advances that have introduced systems capable of self-

learning, we can have a system of agents that have the ability to evolve self-improvement behavior. 

Essentially, through a series of feedback loops, agents would be able to not only react to the 

environment but also predict future trends and behaviors, resulting in a highly personalized, high-

performing and effective agent. 

 

Multi-agent collaboration systems are another very interesting path for development. Instead 

of a single agent, the system may consist of several specialists working together in a synchronized 

framework where each is responsible for different aspects such as planning, coding, testing, and 

validation. Instruction files may be the key to managing these interactions by harmonizing the 

communication among agents and regulating their coordination within boundaries. With this 
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technique, dramatically improved scalability and more sophisticated complex workflows could be the 

results. 

 

REFERENCES 
[1] Lieberman, Henry, and David Maulsby. "Instructible agents: Software that just keeps getting better." IBM systems journal 

35.3.4 (1996): 539-556.  

[2] North, Michael J., Nicholson T. Collier, and Jerry R. Vos. "Experiences creating three implementations of the repast agent 

modeling toolkit." ACM Transactions on Modeling and Computer Simulation (TOMACS) 16.1 (2006): 1-25.  

[3] Allenki, S. S., & Sharma, A. (2025). Troubleshooting Replication Lag and Ensuring Data Consistency in Distributed 

Systems. American International Journal of Computer Science and Technology, 7(4), 116-128. 

https://doi.org/10.63282/3117-5481/AIJCST-V7I4P111 

[4] Railsback, Steven F., Steven L. Lytinen, and Stephen K. Jackson. "Agent-based simulation platforms: Review and 

development recommendations." Simulation 82.9 (2006): 609-623.  

[5] Katangoori, S. (2025). AI-Driven Auto ML for Analytics Workflow Acceleration on Distributed Data Lakes. International 

Journal of Artificial Intelligence, Data Science, and Machine Learning, 6(1), 300-309. https://doi.org/10.63282/3050-

9262.IJAIDSML-V6I1P135 

[6] Kumar Doodala, A. N. (2024). Validating UX consistency Across Omnichannel Platform. American International Journal 

of Computer Science and Technology, 6(6), 87-97. https://doi.org/10.63282/3117-5481/AIJCST-V6I6P109 

[7] Patrick, Andrew S. "Building trustworthy software agents." IEEE Internet Computing 6.6 (2002): 46-53.  

[8] Muppaneni, R. K. (2024). Why More Organizations Are Moving from NetSuite to Dynamics 365. American International 

Journal of Computer Science and Technology, 6(4), 59-70. https://doi.org/10.63282/3117-5481/AIJCST-V6I4P106 

[9] Takkalapally, D. (2025). 6GSyn: AI-Driven Synthetic Data Generation for Next-Generation Wireless Performance 

Evolution. International Journal of Emerging Trends in Computer Science and Information Technology, 6(1), 168-177. 

https://doi.org/10.63282/3050-9246.IJETCSIT-V6I1P120 

[10] Kiniry, Joseph, and Daniel Zimmerman. "A hands-on look at Java mobile agents." IEEE Internet Computing 1.4 (2002): 21-

30.  

[11] Shiramalla, R. (2025). Autonomous Component Lifecycle Management in Salesforce LWC using AI-driven Predictive 

Rendering. International Journal of Artificial Intelligence, Data Science, and Machine Learning, 6(1), 274-

283.https://doi.org/10.63282/3050-9262.IJAIDSML-V6I1P132.   

[12] Srigadde, B. R. (2025). Maximizing AI Callout Time Using Visualforce Pages in Lightning Components. International 

Journal of AI, BigData, Computational and Management Studies, 6(3), 127-136. https://doi.org/10.63282/3050-

9416.IJAIBDCMS-V6I3P115.  

[13] Xia, Xin, et al. "What do developers search for on the web?." Empirical Software Engineering 22.6 (2017): 3149-3185.  

[14] Allenki, S. S. (2025). Troubleshooting Backup, Restore, and Data Export Failures in Relational Databases. International 

Journal of AI, BigData, Computational and Management Studies, 6(2), 127-137. https://doi.org/10.63282/3050-

9416.IJAIBDCMS-V6I2P115.  

[15] Takkalapally, D. (2024). ShiftLeft-AI: Machine Learning Framework for Proactive Performance Assurance in CI/CD 

Pipelines. International Journal of Artificial Intelligence, Data Science, and Machine Learning, 5(4), 285-296. 

https://doi.org/10.63282/3050-9262.IJAIDSML-V5I4P126.  

[16] Bellifemine, Fabio, et al. "JADE—a java agent development framework." Multi-agent programming: Languages, platforms 

and applications. Boston, MA: Springer US, 2005. 125-147.  

[17] Gaddam, R. R., & Krishna, K. (2023). KFP v2 Artifact-Centric ML Pipeline Governance. International Journal of Artificial 

Intelligence, Data Science, and Machine Learning, 4(2), 142-153. https://doi.org/10.63282/3050-9262.IJAIDSML-

V4I2P116 

[18] Mittal, Tanvi, et al. "Deep Reinforcement Policy for Coordinating Cooperative Autonomous Vehicles at Highway 

Intersection Merges." 2025 International Conference on Electrical Engineering and Informatics (ICEEI). IEEE, 2025. 

[19] Greiler, Michaela, Margaret-Anne Storey, and Abi Noda. "An actionable framework for understanding and improving 

developer experience." IEEE Transactions on Software Engineering 49.4 (2022): 1411-1425.  

https://doi.org/10.63282/3117-5481/AIJCST-V7I4P111
https://doi.org/10.63282/3050-9262.IJAIDSML-V6I1P135
https://doi.org/10.63282/3050-9262.IJAIDSML-V6I1P135
https://doi.org/10.63282/3117-5481/AIJCST-V6I6P109
https://doi.org/10.63282/3117-5481/AIJCST-V6I4P106
https://doi.org/10.63282/3050-9246.IJETCSIT-V6I1P120
https://doi.org/10.63282/3050-9262.IJAIDSML-V6I1P132
https://doi.org/10.63282/3050-9416.IJAIBDCMS-V6I3P115
https://doi.org/10.63282/3050-9416.IJAIBDCMS-V6I3P115
https://doi.org/10.63282/3050-9416.IJAIBDCMS-V6I2P115
https://doi.org/10.63282/3050-9416.IJAIBDCMS-V6I2P115
https://doi.org/10.63282/3050-9262.IJAIDSML-V5I4P126
https://doi.org/10.63282/3050-9262.IJAIDSML-V4I2P116
https://doi.org/10.63282/3050-9262.IJAIDSML-V4I2P116


 

 
 

ISSN: 3071-5628 
PP: 1-18. 

 

----------------- 

How Experienced Developers Can Get More Value from Agents  

Madhurima Kommuru & Srujana Pulipaka 

   18 

[20] Shiramalla, R., & Katangoori, S. (2025). Zero Trust Architecture for Salesforce LWC using Adaptive Authentication 

Models. American International Journal of Computer Science and Technology, 7(1), 123-135. 

https://doi.org/10.63282/3117-5481/AIJCST-V7I1P110.  

[21] Muppaneni, K., & Palem, V. (2024). Micro-Frontend Design Patterns for Multi-Framework Applications. International 

Journal of Emerging Research in Engineering and Technology, 5(3), 181-190. https://doi.org/10.63282/3050-

922X.IJERET-V5I3P120.  

[22] Leander, K. Rain. "Developer experience as a competitive advantage." Developer Experience Unleashed: The Art of Creating 

Efficient Developer Environments. Berkeley, CA: Apress, 2025. 21-41.  

[23] Katangoori, S., & Ghosh, D. (2025). Data Mesh Meets AI: Federated Ownership and ML-Enabled Contracts for Cross-

Domain Data Collaboration. International Journal of AI, BigData, Computational and Management Studies, 6(2), 148-157. 

https://doi.org/10.63282/3050-9416.IJAIBDCMS-V6I2P117. 

[24] Vppalapati, M. (2024). Power-Bound Storage Design: Architecting Systems for Electrical Scarcity. International Journal 

of AI, BigData, Computational and Management Studies, 5(1), 208-217. https://doi.org/10.63282/3050-

9416.IJAIBDCMS-V5I1P121 

[25] Huang, Ruanqianqian, et al. "Professional Software Developers Don't Vibe, They Control: AI Agent Use for Coding in 

2025." arXiv preprint arXiv:2512 14012 (2025).  

[26] Parakala, A. (2025). Market Growth Insights (2017–2025+). American International Journal of Computer Science and 

Technology, 7(6), 25-36. https://doi.org/10.63282/3117-5481/AIJCST-V7I6P103.     

[27] Muppaneni, R. K. (2023). Low-Code Revolution: How Power Platform Extends Dynamics 365 Capabilities. International 

Journal of Artificial Intelligence, Data Science, and Machine Learning, 4(3), 162-171. https://doi.org/10.63282/3050-

9262.IJAIDSML-V4I3P119. 

[28] Nwana, Hyacinth S. "Software agents: An overview." The knowledge engineering review 11.3 (1996): 205-244.  

[29] Muppaneni, K. (2024). Progressive Web Apps: Offline UX Benchmarking. International Journal of Emerging Trends in 

Computer Science and Information Technology, 5(2), 174-183. https://doi.org/10.63282/3050-9246.IJETCSIT-V5I2P119. 

[30] Srigadde, B. R., & Guntupalli, B. (2025). Tracking the Status of Long-Running Apex Methods in LWC. International 

Journal of Emerging Research in Engineering and Technology, 6(1), 147-157. https://doi.org/10.63282/3050-

922X.IJERET-V6I1P118 

[31] Meyer, André N., et al. "Today was a good day: The daily life of software developers." IEEE Transactions on Software 

Engineering 47.5 (2019): 863-880.  

[32] Kumar Doodala, A. N. (2025). Continuous Compliance Testing in Healthcare IT Using Shift-Right QA Strategies. 

International Journal of Artificial Intelligence, Data Science, and Machine Learning, 6(1), 258-267. 

https://doi.org/10.63282/3050-9262.IJAIDSML-V6I1P130 

[33] Gaddam, R. R. (2024). Vertex AI Agent Builder for Regulated Environments. American International Journal of Computer 

Science and Technology, 6(2), 50-62. https://doi.org/10.63282/3117-5481/AIJCST-V6I2P106.  

[34] Sharma, Vibhu Saujanya, Rohit Mehra, and Vikrant Kaulgud. "What do developers want? An advisor approach for 

developer priorities." 2017 IEEE/ACM 10th International Workshop on Cooperative and Human Aspects of Software Engineering 

(CHASE). IEEE, 2017.  

[35] Suryadevara, S. S. K., & Nakirikanti, S. (2024). Blockchain-Backed Content Authenticity Verification Framework. 

International Journal of Artificial Intelligence, Data Science, and Machine Learning, 5(1), 242-252. 

https://doi.org/10.63282/3050-9262.IJAIDSML-V5I1P125 

[36] Vppalapati, M. (2024). Cooling Domains as First-Class Failure Boundaries in Storage Architecture. American 

International Journal of Computer Science and Technology, 6(2), 96-106. https://doi.org/10.63282/3117-5481/AIJCST-

V6I2P110.  

[37] Razzaq, Abdul, et al. "A systematic literature review on the influence of enhanced developer experience on developers' 

productivity: Factors, practices, and recommendations." ACM Computing Surveys 57.1 (2024): 1-46.  

[38] Parakala, A., & Padgett, P. (2025). When AI Acts: Opportunities and Risks of Agentic Systems. International Journal of 

Artificial Intelligence, Data Science, and Machine Learning, 6(4), 29-40. https://doi.org/10.63282/3050-9262.IJAIDSML-

V6I4P105 

[39] Kunda, Gideon, Stephen R. Barley, and James Evans. "Why do contractors contract? The experience of highly skilled 

technical professionals in a contingent labor market." ILR Review 55.2 (2002): 234-261. 

https://doi.org/10.63282/3117-5481/AIJCST-V7I1P110
https://doi.org/10.63282/3050-922X.IJERET-V5I3P120
https://doi.org/10.63282/3050-922X.IJERET-V5I3P120
https://doi.org/10.63282/3050-9416.IJAIBDCMS-V6I2P117
https://doi.org/10.63282/3050-9416.IJAIBDCMS-V5I1P121
https://doi.org/10.63282/3050-9416.IJAIBDCMS-V5I1P121
https://doi.org/10.63282/3117-5481/AIJCST-V7I6P103
https://doi.org/10.63282/3050-9262.IJAIDSML-V4I3P119
https://doi.org/10.63282/3050-9262.IJAIDSML-V4I3P119
https://doi.org/10.63282/3050-9246.IJETCSIT-V5I2P119
https://doi.org/10.63282/3050-922X.IJERET-V6I1P118
https://doi.org/10.63282/3050-922X.IJERET-V6I1P118
https://doi.org/10.63282/3050-9262.IJAIDSML-V6I1P130
https://doi.org/10.63282/3117-5481/AIJCST-V6I2P106
https://doi.org/10.63282/3050-9262.IJAIDSML-V5I1P125
https://doi.org/10.63282/3117-5481/AIJCST-V6I2P110
https://doi.org/10.63282/3117-5481/AIJCST-V6I2P110
https://doi.org/10.63282/3050-9262.IJAIDSML-V6I4P105
https://doi.org/10.63282/3050-9262.IJAIDSML-V6I4P105

