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Abstract: Al-based cloud systems are expected to have a positive effect in enabling efficient automated processing of
standard legal documents. Legal technology (LegalTech) tools aim to increase efficiency in automated legal services
such as e-discovery and legal-billing review by classifying, extracting, comparing, and summarizing information. These
document-specific tasks rely on supervised-computing models that require large-scale datasets for training and
performance evaluation. Cloud-based services based on multi-task and multi-lingual-large-pretrained transformer models
are proposed for supporting the automation of common LegalTech tasks, including contract analysis, abbreviation, e-
discovery, and litigation support.

LegalTech service providers usually offer platform-as-a-service or software-as-a-service solutions to support the e-
discovery process—all of which require compliance with legal and ethical regulations. Therefore, deployment of Al
services must guarantee not only satisfactory accuracy and performance metrics but also issues such as data governance,
bias determination, mitigation procedures, accountability assignment, and ethical compliance of usage. Concentrating on
the architectures that provide these services, the availability of the Al models for Cloud APIs covering the required tasks
is paramount.
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1. INTRODUCTION

The legal technology sector has gradually matured over the last few years and is trending positively. Considering the
scope and capital investments made, it can be anticipated that legal technology is only at the beginning of a long-term
growth trend. The increasing procurement of legal technology solutions by established law firms and corporate legal
departments indicates this evolution, as does the considerable activity by venture capital and private equity in the space.
Specifically, investment in Al-based legal technology solutions has arisen to support the more administrative aspects of
the sector, enabling the process and delivery of legal services to be more efficient, scalable and cost-effective.

Cloud services are gradually becoming the de facto standard for software Development and deployment in many
industries, and wider adoption appears inevitable. The common Cloud delivery models—Infrastructure as a Service
(laaS), Platform as a Service (PaaS) and Software as a Service (SaaS)—also cater to legal-tech start-ups. From
experience, the SaaS model, especially if combined with Al techniques, is preferred by many start-ups who operate with
a product-market fit value proposition. The SaaS segments of the public cloud have clear leaders, and many cloud-based
Al services, such as natural language generation and machine translation, are progressing rapidly. Legal-Tech start-ups
using the SaaS model increasingly recognize that cloud-based Al Systems have to comply with certain security and legal
requirements.

1.1. Overview of the Study

Aspects of the legal technology landscape relevant for the Al-enabled legal processing cloud are first analysed to establish
significance and inform hypotheses. Regulatory, governance and other considerations that warrant particular attention
when deploying Al-based legal systems in the cloud are then highlighted. These include protecting client confidentiality
and privilege, maintaining client trust by addressing bias in Al-based models, ensuring accountability and responsibility
for Al-based decisions, bearing appropriate responsibility for the quality of the system, and assuring that data generated
by the system retain sufficient quality for use in training and benchmarking Al-based models.

Lawyers rely on a diverse range of documents to perform their work. In practice, less than 10% of these documents
contain the information essential to the completion of a given task. Distilling searchable content from this legal mess
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helps prevent expensive mistakes, supports faster decision-making and enables more effective brainstorming and
drafting. However, ease of inquiry conferred by full-text search can lead to shallow reasoning and unnoticed bias. Relying
on a machine to locate sought-after documents without considering relevance, completeness and risk increases the
likelihood of deploying a poor strategy, using inadequate arguments or missing key aspects of the case. Evaluation by
machine learning models that leverage these documents requires additional pipeline logic—model coupling.

Al-Enabled Legal
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Fig 1: Navigating the Al-Enabled Legal Cloud: Governance Frameworks and Model Coupling for High-Fidelity
Information Distillation

2. BACKGROUND AND CONTEXT

Commercially available legal-tech software solutions primarily support document production, reviewing, and
negotiation. Such tools now include generative-Al technologies that can generate clauses and even entire contracts.
However, there are few systems designed to help lawyers efficiently browse, analyze, or utilize a portfolio of legal
documents. Yet such capabilities are crucial for early case assessments, litigants’ e-discovery obligations, and companies
staving off regulatory scrutiny. On the demand side, it is therefore no surprise that the leading law firms not only produce
the most lawyer-centric bespoke contract templates but also invest heavily in technologies to facilitate automated
document review.

Generally, the Al-assisted legal-processing solutions published to date, especially in the area of contract review, rely on
complex multi-stage pipelines specifically trained on deep-learning models with a good amount of labeled data for each
sub-component (e.g. named entity recognition followed by risk identification). By contrast, a modular and scalable
framework is proposed that capitalizes on unlabelled data and cloud computing platforms. In this architecture, every sub-
function is handled by a model hosted on any available cloud service that is specifically trained, fine-tuned, or zero-shot
tested on an appropriate dataset and enterprise-ready under the multi-cloud framework.

Task TP | FP | FN
Contract hazard extraction | 82 | 18 | 28
E-discovery relevance 140 | 35 | 60
Document triage 155 | 25 | 45

Equation A. Confusion matrix terms (binary decision)
Many LegalTech subtasks in the paper can be framed as binary predictions, e.g.:

e  “Does this contract clause indicate a hazard?” (yes/no)
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o  “Is this document relevant to the keyword query?” (yes/no)
Define:

e TP (True Positive): predicted positive, actually positive

o FP (False Positive): predicted positive, actually negative

o FN (False Negative): predicted negative, actually positive

e TN (True Negative): predicted negative, actually negative
Total examples:

N=TP+FP+FN+TN

2.1. Significance and Objectives of the Research

The significance of this research lies in the development of Al-based cloud systems for the automation of legal document
processing in the legal technology landscape. Legal documents present a rich information source for evidence-based
decision-making processes in both legal practice and business. However, challenges such as the steep learning curve for
legal terminology, domain specificity, and the sheer variety of legal documents create barriers to exploiting that
knowledge. Al-based approaches and cloud service deployment provide opportunities for legal document processing at
scale through automated document understanding. Legal technology has been at the forefront of the cloud service
revolution, with a variety of software solutions capable of hosting any cloud model. However, existing studies have not
comprehensively investigated the delivery of Al-based data-processing systems for legal documents as a service.

The objectives of this research on Al-based cloud systems revolve around the architectural framework for Al-based cloud
services applied to automated legal document processing. The overall architecture, data ingestion and preprocessing
pipelines, and Al models for the understanding of legal documents have been described. This description serves as a
foundation for the detailed specification of the components in future studies. The initial hypotheses formulated during
the exploration of cloud service provisioning for legal documents have been confirmed. Such services can be effectively
deployed in an Al-as-a-Service model for contract analysis and abbreviation as well as for e-discovery and litigation
support processes.

lllustrative Precision/Recall/F1 by LegalTech Task (example numbers)

3. ARCHITECTURAL FRAMEWORK OF AI-BASED CLOUD LEGAL PROCESSING

The architectural framework of an Al-based cloud system for automated legal document processing comprises a broad
overview along with more finely delineated core functional blocks. The overall architecture of the application is
elaborated, followed by in-depth descriptions of data ingestion and preprocessing, data preparation for training and
evaluation of the Al models, and the models themselves for tasks related to the understanding of legal documents.

An Al-based cloud system for facilitating and automating the legal document understanding process can be
conceptualized as an architecture comprising complementary components for annotating legal contracts, exploring e-
discovery use cases, and providing litigation support to lawyers. The approach is inherently based on deep-learning
models capable of understanding and accessing the semantic information embedded in legal texts. Such technologies can
enhance recruitment processes by ranking candidates on their suitability for a job description, improving equity in hiring
by automatically disambiguating bias-inducing terms in application documents, and supporting the needs of both hiring
panel and candidates during an interview. Legal tech is a growing field driven by innovative startups and industry
veterans. The world of new technologies offers a range of solutions from contract management, smart contracts to
practical tools in the area e-discovery and discovery analytics.
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3.1. Data Ingestion and Preprocessing

Legal document data sources, formats, size, and quality management play crucial roles in training, fine-tuning, and
evaluating supervised Al models. Data pipelines must address privacy concerns in deploying Al-based solutions in the
cloud. For example, in India, personal data is governed by the Personal Data Protection Act (PDPA) and other regulations.
Organizations operating in the cloud must comply with relevant international and domestic laws. Further, cloud service
providers are expected to have a matured operation, support, and maintenance mechanisms to help clients complete the
withholding process of privacy-related law. All service providers are legally responsible for the administration, handling,
and care of personal data. Banks, financial institutions, hospitals, and similar services are subjected to stringent guidelines
under RBI, SEBI, HIPAA, and so on and require extra care while identifying privacy-related personal information. Data
security is a key concern for organizations. For contracts, terms and conditions, and other data-based documents, sensitive
information for which the information is stored in an encrypted format and only the user organization/vendor will hold

the key for the encryption or decryption.
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Fig 2: Sovereign Data Pipelines in Legal Al: A Framework for Regulatory Compllance, Privacy-Preserving Encryption,
and Automated E-Discovery in Heterogeneous Document Landscape

Despite various process automation and Al solutions, legal document data is still not completely structured. SOPs for
inducing open data and other natural data with open-source modeling exist, but these are not effectively implemented in
the legal domain. Hence, Al solutions help extract structured entries from these documents or speed up the data induction
process. The data that need to be extracted from legal document data should be agreed upon by both the vendor and client
or user. The SOP for one of the legal data contains contract-critical signals that help the user analyze the clauses for their
risk. Legal data analyzed with open-source models have yielded a good outcome, but the model for e-discovery on non-
English documents is still in its infancy in the Indian theater. E-discovery does not have benchmarking papers, and
therefore a base model or architecture is created, which can be evaluated in real-time. The data pruning and cleaning that
help in scoring the relevancy of the document, triaging the document based on scoring, and delivering to clients to
simplify their searches are part of the exercise.

3.2. Al Models for Legal Document Understanding

Providing autonomous assistance for the overview and comprehension of legal documentation is a challenging yet
pertinent task in the legal-tech domain. Automated comprehension involves diverse levels of natural language processing
and computer vision, addressing subtasks such as visual representation, layout detection, text detection and
understanding, entity recognition and classification, textual entailment, relation extraction, and question answering in
legal contexts. Previous implementations fall short of a dedicated end-to-end solution with an explicit focus on legal
documents.

Architectures for visual document understanding, document layout analysis with deep neural networks, text detection
within natural images, and Optical Character Recognition (OCR) serve as foundations for visual representation and layout
detection within legal documents. Laser-sharp OCR systems yield high-quality text content that subsequently supports
fine-grained token-level classification. Supervised and semantically supervised textual entailment models desire training
data covering head and tail relations across all document pairs. Annotated datasets underpin models for entity extraction,
relation extraction, and question answering, with task-specific architectures commonly employed.

The urgency for wide-scale adoption of Al-assisted e-discovery solutions highlights the relevance of fine-tuned search
and relevancy scoring models. Al-assisted e-discovery employs Al techniques throughout the comprehensive document
lifecycle, drawing on different Al techniques—question answering, document classification, and document triage—to
devise end-to-end workflows and using pretrained transformer models as search and relevancy scoring engines. Attention
models with natural images at their input and common object tagging are seamlessly adapted for querying and cataloguing
audio recordings, while legal-argumentation mining is harnessed for supporting triaging documents for lawyers'
convenience.

© 1IJARCCE This work is licensed under a Creative Commons Attribution 4.0 International License 1161


https://ijarcce.com/
https://ijarcce.com/

IJARCCE ISSN (0) 2278-1021, ISSN (P) 2319-5940

International Journal of Advanced Research in Computer and Communication Engineering

Impact Factor 8.471 :: Peer-reviewed & Refereed journal :< Vol. 14, Issue 12, December 2025
DOI: 10.17148/IJARCCE.2025.1412158

4. METHODS AND EVALUATION

The experimental study is conducted on multiple datasets, dealing with distinct legal aspects. The overall framework is
executed through separate modalities, with each supporting structural and functional significance. An appropriate
benchmarking approach, along with training and evaluation protocols, is provided.

Each of the tasks is evaluated in the following way: (1) Contract analysis is assessed on a core legal-terms dataset
collected from existing specification contracts in the technology field, and potential indicators to establish the risk level
are identified and prioritized; (2) E-discovery is evaluated on an adapted LDR dataset, where relevance arguing and
tagging formulations are established; (3) Document triage is conducted on the RCV1-2 dataset for pre-labeling and
simplifying manual reviewing processes by detecting topics of pressed interest. An exhaustive formulation of the
methodology is detailed for each analysis, including dataset selection, preprocessing, employed metrics, and relevant
baselines. Appropriate experimental designs ensure rigorous evaluation of the established models, while the
reproducibility and statistical significance of the results are effectively highlighted.

Equation B. Precision (step-by-step)
Meaning: “When the system flags something, how often is it correct?”
Predicted positives are all cases where the model says “positive”:
PredPos = TP + FP
Correct predicted positives are only the true positives:
CorrectPredPos = TP
So Precision is:

CorrectPredPos _ TP
PredPos TP + FP

Precision =

4.1. Datasets and Benchmarking

Two datasets are proposed for developing and evaluating Al-based cloud systems for automated legal document
processing. The first, the Legal Contract Abbreviation Dataset (LCAD), facilitates training models to extract and classify
critical terms in contracts and memoranda. The second dataset, the Legal Pretrial Discovery Dossier Dataset (LP4D2),
enables the development and benchmarking of Al models for automated responsiveness assessment of pretrial discovery
documents in U.S. litigation.

Integration into a relevant legal tech-collaboration sys-tem is outlined to contextualize its practical usage. A keyword-
based discovery basis and supervised relevance scoring constitute the end-to-end cloud architecture for e-discovery
support. Datasets are examined based on selection criteria, preprocessing steps, and evaluation metrics provided to ensure
reproducibility, relevance to the domain, benchmark usability, and proper evaluation of proposed systems, including
state-of-the-art integrations.

Illustrative Precision-Recall Curve for E-Discovery Relevance Scoring (exam
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5. APPLICATIONS AND USE CASES

Al-based cloud systems support various automated document-processing tasks in the legal domain, such as contract
analysis, abbreviations and acronym extraction, e-discovery, and legal information search. A contract analyzer extracts
information from contracts by using domain-specific natural language understanding (NLU) techniques. A pre-trained
BERT-based language model recognizes key legal meanings and terminologies that affect risk indicators. In the e-
discovery area, document collections related to court cases are preprocessed. A search formulation identifies user-
specified keywords. The relevancy score quantifies the relationship between the documents and the keywords.
Automated contract analysis is designed to extract essential information contained in contracts, providing users with
quick access while improving decision-making. Important indicators of fraud and risk must be defined, with the following
types of extraction specified: (1) contract parties and others, (2) important payment dates, (3) important amounts, (4)
terms related to penalties, and (5) common contracts. A domain-specific natural language understanding (NLU) model
recognizes key legal meanings and terminologies and assesses risk indicators associated with commonly used contracts.
Risk indicators in contracts serve as alerts when contracts deviate from normal conditions. One example relates to unusual
amounts in a loan agreement.

5.1. Contract Analysis and Abbreviation

Rapidly increasing volumes of digital contracts necessitate efficient risk assessment strategies. Al can mitigate the
overhead costs of these reviews through contract-hazard-abbreviation workflows that expedite human inspection of
flagged risk indicators. Given the complexity of legal terminology, annotating contract hazards requires expert effort to
define extraction targets, label diverse terminologies denoting risk indicators, and formulate annotated datasets for model
training and evaluation. Such labelling efforts can subsequently be applied, possibly with the aid of keyword-

based search strategies, to new contract collections.
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Fig 3: Optimizing Digital Contract Audits: A Hybrid Expert-Al Framework for Terminological Hazard Extraction and
Risk Abbreviation

The experimental dataset (Contract Abbreviation) includes over 5 k digital agreements, the majority downloaded from a
major website offering free templates and the rest from online contract-aggregation portals. Search strategies rely on
standard search engines to identify additional online copyright waivers, insurance contracts, NBA contracts, and
unsolicited commercial emails (all regularly scanned by regulators). Two skilled lawyers performed the risk-label

© 1IJARCCE This work is licensed under a Creative Commons Attribution 4.0 International License 1163


https://ijarcce.com/
https://ijarcce.com/

IJARCCE ISSN (0) 2278-1021, ISSN (P) 2319-5940

International Journal of Advanced Research in Computer and Communication Engineering

Impact Factor 8.471 :: Peer-reviewed & Refereed journal :< Vol. 14, Issue 12, December 2025
DOI: 10.17148/IJARCCE.2025.1412158

labelling, identifying termination and demurrage clauses, penalties, indemnities and/or liquidated-damages clauses,
broad-purported-consent clauses, non-disclosure terms, and auction-related provisions as substantive risk indicators.
Moreover, they concentrated on nine standard terminological indicators associated with contract hazards. Evaluation
considers false positive, false negative, mitre and cross-hit—based precision, recall and F1 scores.

5.2. E-Discovery and Litigation Support

Particularly in adversarial legal systems, despite the lack of directly procurable standard datasets, e-discovery IT tools
have drawn increasing attention. Broadly, these tools enable automated searching in large document collections for
potentially helpful results. As e-discovery search strategies are often expressed as sets of keywords, documents containing
those keywords can be retrieved and ranked by relevance scoring. The results can then be processed and

classified furthermore for further analysis, such as prediction of the relevance of the document.

For instance, the case of document triage for litigation support can use the output produced from a document analysis
tool for risk prediction. In such a case, the outputs will be categorized based on the configured rules of risk infor-mation
and presented in the dashboard of the e-discovery system. Users can utilize the prediction and engagement probability
information to prioritize the engagement actions and apply more business-focused resources to the high-risk documents.

6. CHALLENGES AND RISKS

Legal technology enjoys continued significant investment, development, and interest from practitioners. In spite of this,
a pivotal challenge remains: the inherent nature of the deployed cloud systems and associated models potentially lacks
legal compliance and support, specifically regarding data protection and privacy. Across common legal jurisdictions, the
resulting products, services, and systems are inherently subject to a multitude of laws and regulations that govern
information technology. As a consequence, the orthodoxy of “Al models need to be defined, trained, and assessed
thoroughly enough that they can be used in a production setting” is insufficient on its own. The concern becomes
increasingly critical considering that advanced natural language processing models such as ChatGPT, BERT, and T5 are
frequently deployed in a cloud environment without review of the legal obligations associated with the use of those
models. Yet compliance clearly remains a prerequisite for risk-averse clients and attorneys.

The list of considered legal risks should include data privacy issues, arbitrariness and bias, non-accountability, and the
overall governance of the Al model considered. It is critical to ascertain whether the service is in compliance with the
General Data Protection Regulation or with a local law fulfilling the privacy aspects defined in the GDPR. Data
governance for Al describes how an organization collects, stores, manages, and uses data for achieving Al objectives.
Furthermore, it helps reduce bias, protect privacy, and comply with legal obligations, while also improving data quality
and security. Well-defined and widely promoted data governance for Al within an organization encourages employees
involved in Al initiatives to understand their data stewardship responsibilities and follow data processes within that
organization. Without such governance, organizations risk legally, ethically, and socially irrelevant Al models,
particularly in public sector applications such as predicting recidivism or allocating community resources.

Illustrative Frequency of Contract Risk Indicators (example)
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Equation C. Recall (step-by-step)
Meaning: “Out of all truly positive items, how many did we catch?”

Actual positives are:
ActPos =TP + FN
Caught positives are:
Caught = TP

So Recall is:
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Recall

6.1. Legal and Ethical Considerations

Legal tech is a rapidly growing field, with cloud-based solutions providing several benefits such as reduction in cost,
faster time to delivery, elasticity, and scalability. However, legal operations involve highly sensitive information.
Therefore, compliance with regulations such as the General Data Protection Regulation (GDPR) and the minimization of
bias in machine-learning systems are of utmost importance. The use of cloud-based systems also raises questions about
data stewardship and security, and about the assignment of blame when automated decision-making results in unintended
consequences.

When clients use a cloud service, they rely on the vendor to comply with data protection laws. However, these laws
continue to evolve, and the recommendations issued by the authorities responsible for compliance may be ambiguous or
even contradictory. A lawyer unknowingly using ChatGPT to draft a contract, for instance, might later find out that
clients should not submit special-designation requests for belt sales in 2020 in an attempt to hold ChatGPT accountable
and seek redress. These challenging scenarios result from the differences in expertise, jurisdiction, and professional
responsibilities between lawyers and Al tools.

The other aspect that must be monitored during legal operations is the potential bias of algorithms. It is essential to ensure
that the algorithms used neither enhance nor introduce non-exposure-based unfairness. In the case of labelling, it is
necessary to maintain representation parity, whereas, during prediction, it is fundamental to schedule risk-sensitive
decisions. Even if the study focuses on training Al models using non-biased datasets, these systems must be applied with
special care according to the contextual information and with advice coming from lawyers with relevant expertise.

7. CONCLUSION

Al-based app-supported cloud systems have shown tremendous potential for automating diverse activities across many
legal support areas, thus holding the power to increase overall efficiency while cutting unnecessary costs. However, legal
technology continues evolving, and significant challenges and risks remain. Supporting a specific line of development,
the examined architecture integrates several Al-based models and sub-solutions aimed at the automated processing of
legal documents. An effective orchestration of all components, together with appropriate blocking mechanisms,
establishes a fully automated pipeline for the end user.

Contract analysis, e-discovery, and litigation support represent the areas for which more advanced solutions have been
proposed, others, such as the extraction of relevant information from freezing orders or the evaluation of legal content on
Reddit, are still awaiting an exhaustive exploration of the capabilities offered by the considered architecture and the
available underlying app-based models. Research gaps also still exist regarding the generalization ability of the models
and whether their performance will remain competitive when training is performed on domain-shifted corpora or smaller
datasets. Al-assisted technology thus holds the power to revolutionize the legal profession but is also facing a crucial
moment in time when many questions remain related to its deployment in production environments. Beyond the general
advantages of Al technology, legal technology enjoys a specific set of distinctive factors associated with the nature of
the related content, the needs of the service providers, the characteristics of the clients, and the prospects of deployment
in production environments.

Current Capability vs. Exploratory Areas
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Fig 4: Current Capability vs. Exploratory Areas

© 1IJARCCE This work is licensed under a Creative Commons Attribution 4.0 International License 1165


https://ijarcce.com/
https://ijarcce.com/

IJARCCE ISSN (0) 2278-1021, ISSN (P) 2319-5940

International Journal of Advanced Research in Computer and Communication Engineering

Impact Factor 8.471 :: Peer-reviewed & Refereed journal :< Vol. 14, Issue 12, December 2025
DOI: 10.17148/IJARCCE.2025.1412158

7.1. Final Thoughts and Future Directions

Legal technology (LegalTech) is a growing field that employs technology to improve the delivery of legal services and
justice systems. Previous studies explored the gap between emerging and mature Al-based LegalTech solutions,
examined cloud and data sources, and proposed related risks and challenges. The analysis also covered the Al-based
Cloud for Automated Legal Document Processing Architecture, detailing its components, data flows, browsing and
searching modules, and Al-based Legal Document Understanding subsystems. A three-fold risk classification
encompassed nondisclosure, process bias, and exploitation risk, while the legal and ethical aspects of Al-based Cloud
LegalTech solutions were explored.

Many challenges remain, from the lack of standardized, sufficiently large, and balanced datasets for training and
evaluating Al models, to model interpretability and trustability. To address these issues, specific attention was given to
contract-document analysis and abbreviation and e-discovery support. Beyond LegalTech, the data ingestion and
preprocessing pipeline could support the construction of contract templates or playbooks, the development of specialized
data repositories for litigation, and LegalTech solutions that respond to query requests on internal or external data sources
using advanced prompts.
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