
                International Conference on Intelligent Computing and Explainable AI (ICICEA) – April 2026​   
​                    

​  
 

Enterprise SOP Agent Using Retrieval-Augmented Generation 
(RAG) Architecture 

                                    M. Thiruvenkatasamyiyya** , S.Karthi** , S.Sanjai**  
      **UG Students -Department of Information Technology, Anjalai  Ammal Mahalingam Engineering College, 

Thiruvarur, India 
 
Abstract 
 

Enterprise users often spend significant time searching for Standard Operating Procedures (SOPs) that are scattered 
across portals, shared drives, policy manuals, and incident records. This paper presents an enterprise SOP agent built on a 
Retrieval-Augmented Generation (RAG) architecture that combines semantic search with grounded language generation. The 
proposed system ingests SOP documents, normalizes their structure, splits them into retrievable chunks, and stores vector 
embeddings in a knowledge index. When a user asks a question, the agent retrieves the most relevant policy fragments and uses 
them as context for a large language model to produce an answer that is concise, traceable, and aligned with approved 
documentation. The design also includes access control, version handling, feedback capture, and update workflows so that the 
knowledge base stays current as SOPs evolve. Compared with keyword-based search or isolated chatbot rules, the RAG-based 
approach improves semantic understanding, reduces manual searching, and supports consistent guidance across departments. 
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1.Introduction 
Modern enterprises depend on Standard Operating Procedures to 
ensure consistent execution of work, compliance with policy, and 
faster onboarding of employees. In practice, however, SOPs are 
often stored in disconnected formats such as PDF manuals, wiki 
pages, shared documents, email attachments, and ticket 
comments. As the number of documents grows, employees can 
find it difficult to locate the exact guidance they need at the 
moment of work. Traditional keyword search helps only when 
the user knows the exact wording of the document, while 
rule-based chatbots usually fail when a question is phrased in a 
natural or incomplete way. This gap creates avoidable delays and 
increases the number of requests routed to human support teams. 
A unified SOP agent can reduce this friction by interpreting the 
user's intent, retrieving the most relevant policy evidence, and 
returning a grounded answer in conversational form. 

Retrieval-Augmented Generation offers a practical way to 
combine information retrieval with language generation. Instead 
of relying only on the internal knowledge of a model, the system 
first searches a controlled enterprise knowledge base and then 
prompts the model with the retrieved content. This approach is 
well suited to SOP support because the answers must be current, 
factual, and tied to approved documents. The architecture also 
supports updates, because when a policy changes, the indexed 
source can be refreshed without retraining the entire model. For 
enterprises that want a scalable self-service assistant, RAG 
provides a balance between usability, accuracy, and 
maintainability. 

 

  2. Literature Review 
Recent work on conversational systems shows that enterprise 
bots succeed when they are connected to reliable knowledge 
sources and fail when they are isolated from business content. 
Studies on bot adoption report challenges such as fragmented 
knowledge bases, inconsistent answers, and high maintenance 
overhead in multi-bot environments. Research on 
retrieval-augmented generation has shown that grounding model 
outputs in external documents improves factuality and makes 
answers more traceable. At the same time, knowledge 
management literature emphasizes the need for content quality, 
version control, and lifecycle management so that the underlying 
documents remain trustworthy. These findings suggest that an 
enterprise SOP agent should not be treated as a simple chat 
interface; it should be designed as a knowledge system with 
retrieval, governance, and feedback built into the workflow. 

The reference architecture used for this paper follows the same 
broad direction as recent enterprise support systems that unify 
knowledge repositories into one conversational layer. This 
design combines semantic similarity search, standardized 
ingestion, and context-aware response generation. The result is 
an assistant that can handle policy questions, step-by-step 
procedures, exception handling, and escalation guidance using a 
single interface. Such systems are particularly valuable in 
departments where users must repeatedly refer to the same 
approved operating rules, including IT support, HR processes 
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finance workflows, administration, and compliance activities 

 
System Architecture 

 
Fig 1.  Architecture of Enterprise SOP Agents 

 

3. Proposed System 
 
This paper proposes an Enterprise SOP Agent based on 
Retrieval-Augmented Generation (RAG) that integrates semantic 
search, vector databases, and large language models to provide 
accurate and context-aware responses. The system is designed to 
overcome the limitations of traditional keyword-based search 
methods by enabling intelligent retrieval of relevant Standard 
Operating Procedures (SOPs) and generating responses grounded 
in enterprise knowledge sources. 
The architecture focuses on combining efficient document 
processing, semantic understanding, and response generation into a 
unified framework. By leveraging dense vector representations and 
similarity-based retrieval, the system ensures that user queries are 
matched with the most relevant SOP content even when exact 
keywords are not present. 
 
3.1 Document Ingestion and Preprocessing 
 
The proposed system begins with a document ingestion process in 
which SOP documents are collected from multiple enterprise 
sources such as internal portals, PDF files, and databases. These 
documents are preprocessed by cleaning and normalizing the 
textual content to remove inconsistencies and noise. The processed 
documents are then divided into smaller chunks to improve 
retrieval efficiency and enable fine-grained search. 
Each chunk is enriched with metadata, including document source, 
version information, and category, which facilitates better filtering 
and governance during retrieval. This preprocessing stage ensures  
 
 
that the knowledge base remains structured, consistent, and suitable 
for semantic indexing. 
 
 
3.2 Vector Representation and MongoDB Vector Search 
 

After preprocessing, each text chunk is converted into a dense 
vector embedding using a pre-trained embedding model. These 
embeddings represent the semantic meaning of the text in a high- 
 
dimensional vector space. The generated vectors are stored in 
MongoDB Atlas using its Vector Search capability, which supports 
efficient indexing and similarity-based retrieval. 
MongoDB Vector Search enables the system to perform fast 
nearest-neighbour searches across large datasets while maintaining 
scalability. In addition to embeddings, the database stores 
associated metadata to ensure that only relevant and authorized 
SOP content is retrieved. This unified storage approach simplifies 
system architecture by combining traditional data storage with 
vector-based retrieval in a single platform. 
 
3.3 Semantic Search Mechanism 
 
The system employs semantic search to retrieve relevant SOP 
content based on the meaning of the query rather than exact 
keyword matching. When a user submits a query, it is transformed 
into a dense vector embedding using the same embedding model 
used during indexing. 
The query vector is then compared with stored document 
embeddings using similarity measures such as cosine similarity. 
Based on this comparison, the system retrieves the top-k most  
 
relevant document chunks that best match the user’s intent. This 
approach allows the system to handle natural language queries 
effectively and improves retrieval accuracy even for ambiguous or 
incomplete inputs. 
 
Vi​ = vector representation 
Q = query vector 
C = context set 
 

Sim(Q,Vi​) = Q*Vi​​ / |Q∣∣Vi​∣ 
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3.4 Response Generation Using Large Language Model 
 
Once the relevant SOP fragments are retrieved, they are passed as 
contextual input to a large language model. The model processes 
both the user query and the retrieved context to generate a response 
that is coherent, concise, and aligned with enterprise-approved 
documentation.The use of Retrieval-Augmented Generation 
ensures that the responses are grounded in actual SOP content, 
thereby reducing hallucination and improving reliability. The 
generated output can also include references to the source 
documents, enhancing transparency and user trust. 
 

Answer = LLM(Q,C) 
 

 
3.4.1 Example Calculation 
Let:​
Q = [1,2], V1= [1,1], V2= [2,3] 
 

Sim(Q,V1)= 1*1+2*1 /  * √2​
=3/√10   

 

Sim(Q,V2)= 1*2+2*3 /  * √13​
=8/√65   

 
Since Sim(Q,V2) > Sim(Q,V1) 
 
3.5 System Advantages and Limitations 
 
The proposed system offers several advantages, including 
improved semantic understanding, faster information retrieval, and 
reduced reliance on manual search processes. By integrating 
MongoDB Vector Search with a language model, the system 
achieves scalability and efficient knowledge management within a 
unified architecture. 
However, the effectiveness of the system depends on the quality 
and completeness of the underlying SOP data. Outdated or poorly 
structured documents may impact retrieval accuracy and response 
quality. Additionally, the performance of the system is influenced 
by the choice of embedding model and retrieval parameters. 
Despite these limitations, the proposed approach provides a robust 
and scalable solution for enterprise SOP management when 
supported by proper data governance and continuous updates. 

 

Architectural  Element Technical Implementation Functional Advantage 

Vector Embeddings High-dimensional semantic 

representations 

Conceptual similarity matching 

Retrieval 

Mechanism 

Dynamic knowledge corpus search Current organizational knowledge 

access 

Generation Layer Context-augmented response synthesis Grounded, traceable outputs 

Knowledge 

Integration 

Multi-source document synthesis Comprehensive resolution 

pathways 

Semantic Processing Meaning-based query understanding Terminology-independent retrieval 

Attribution System Source document referencing Verifiable response provenance 

 
Table 1. RAG Architecture Components and Capabilities 

 
4. Results and Discussion 
 

Since this paper primarily focuses on system design 
rather than a large-scale field experiment, the results are 
presented in terms of architectural evaluation and expected 
operational impact. The key advantage of the proposed 
Retrieval-Augmented Generation (RAG)-based SOP agent 
lies in its ability to support natural language queries while 
ensuring that responses are grounded in enterprise-approved 
documents. Unlike conventional search engines, users are 
not required to know exact file names or specific keywords 

to retrieve relevant information. Furthermore, in comparison 
to rule-based chatbots, the proposed system is capable of 
interpreting varied query phrasing, handling follow-up 
questions, and understanding incomplete or 
context-dependent inputs. This makes the system highly 
suitable for real-world enterprise environments, where user 
queries are often informal, concise, and context-driven. 

 
 
From an operational standpoint, the proposed system is 
expected to significantly reduce the time spent searching for 
relevant documents, minimize repetitive support requests, 
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and enhance consistency in policy communication across 
departments. The integration of a unified conversational 
interface simplifies knowledge access while also improving 
system maintainability. Instead of managing multiple 
disconnected chatbot systems, administrators can maintain a 
single, centralized knowledge pipeline. An important 
strength of the architecture is its adaptability; new or 
updated SOP documents can be indexed without requiring 
changes to the overall system design or retraining of the 
language model. 
 

 

In real-world deployments, optimal performance can be 
achieved when the system is integrated with enterprise-level 
features such as secure authentication mechanisms, 
role-based access control, and controlled document 
visibility. Additionally, incorporating analytics dashboards to 
monitor user queries, identify unanswered questions, and 
detect knowledge gaps can further improve system 
effectiveness. These insights enable continuous refinement 
of the knowledge base, ensuring that the SOP agent evolves 
alongside organizational needs. 

 

Metric Traditional Search System Rul

Query Understanding Keyword-based (limited) Predef

Handling Natural Language Poor Limite

Context Awareness No Partial

Response Accuracy Moderate Low t

Flexibility Low Low 

Maintenance Effort High Very H

Scalability Limited Limite

Adaptability to Updates Manual updates required Rule m

User Experience Basic Restri

Dependency on Data Quality Medium Mediu
 

Table 2. Performance Comparison of Proposed System 
 
 
5. Conclusion 
 
In this paper, an Enterprise SOP Agent based on 
Retrieval-Augmented Generation (RAG) architecture has been 
proposed to address the challenges associated with accessing and 
managing Standard Operating Procedures in large-scale 
organizations. Traditional systems, which rely heavily on 
keyword-based search or rule-based chatbot mechanisms, often fail 
to provide accurate and context-aware responses due to their 
limited understanding of user intent and inability to process 
unstructured knowledge effectively. The proposed system 
overcomes these limitations by integrating semantic search, dense 
vector embeddings, and large language models into a unified 

framework. 
 
The architecture leverages document preprocessing, chunking, and 
embedding techniques to transform unstructured SOP documents 
into meaningful dense vector representations. These embeddings 
are stored and efficiently retrieved using MongoDB Vector Search, 
enabling fast and scalable similarity-based search operations. By   
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Despite its advantages, the system’s performance is dependent on 
the quality, completeness, and timeliness of the underlying SOP 
documents. Inaccurate or outdated information may impact 
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retrieval effectiveness and response quality. Therefore, proper data 
governance, regular content updates, and validation mechanisms 
are essential to maintain system reliability. Additionally, careful 
tuning of embedding models and retrieval parameters is necessary 
to achieve optimal performance. 
 
 
In conclusion, the proposed Enterprise SOP Agent demonstrates a 
robust and scalable approach for enhancing knowledge 
management in enterprise environments. By effectively combining 
semantic retrieval with grounded response generation, the system 
provides a reliable, efficient, and user-friendly solution for SOP 
access. The architecture not only improves current enterprise 
operations but also establishes a strong foundation for future 
advancements in AI-driven knowledge systems. converting both 
documents and user queries into a shared semantic space, the 
system ensures that relevant information is retrieved based on 
contextual meaning rather than exact keyword matching. This 
significantly enhances the accuracy and relevance of 
retrievedmultilingual support, which would enable the system to 
handle queries and SOP documents in multiple languages. This is 
particularly beneficial for organizations operating across different 
geographical regions, where employees interact in diverse 
linguistic contexts. 
 
Another promising extension involves incorporating voice-based 
interaction, allowing users to communicate with the system through 
speech rather than text. This can improve accessibility and 
usability, especially in scenarios where hands-free interaction is 
required. Additionally, the integration of Optical Character 
Recognition (OCR) techniques can enable the system to extract and 
process information from scanned documents, images, and 
handwritten records, thereby expanding the range of supported data 
sources. 
The system can also be enhanced by integrating workflow 
automation features, such as automatic ticket generation, approval 
routing, and task assignment based on user queries. This would 
transform the SOP agent from a passive information retrieval 
system into an active enterprise assistant capable of executing 
actions within business processes. Furthermore, integrating the 
system with enterprise tools such as HR management systems, IT 
service platforms, and document management systems can improve 
its practical utility and real-time applicability. 
 
Another key area for future research is the evaluation of the system 
using real-world enterprise datasets. Performance metrics such as 
response accuracy, retrieval precision, latency, user satisfaction, 
and reduction in support escalations can be systematically 
measured to validate system effectiveness. Incorporating advanced 
retrieval techniques, such as hybrid search combining keyword and 
semantic methods, can further improve retrieval quality. 

 
Finally, strengthening human-in-the-loop feedback mechanisms can 
significantly enhance system performance over time. By capturing 
user feedback and identifying unanswered or low-confidence 
queries, the system can continuously update and refine its 
knowledge base. This iterative improvement process ensures that 
the SOP agent evolves alongside organizational needs and remains 
aligned with updated policies and procedures. These future 
enhancements will contribute to making the system a 
comprehensive, intelligent, and adaptive management solution. 
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