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ABSTRACT

The Republic of India administers the largest democratic court system on Earth — yet more than five
crore matters remain pending across the Supreme Court, twenty-five High Courts, and the district
judiciary. This backlog is not a transient operational defect but the cumulative residue of a 160-year-old
colonial statutory inheritance, an opaque bench-allocation tradition, a multilingual citizenry served by a
near-monolingual courtroom, and a digital divide that silently disenfranchises the poor, the tribal, the rural,
and the differently abled. JURISFLOW Al — branded for deployment under the NyayaNet Jurisflow
programme and hosted at the prototype location https://nyayanetjurisflow.com — is a first-of-its-kind
super-legal artificial intelligence platform engineered explicitly for this constitutional moment. It unifies
five hitherto disjointed stages of a legal life-cycle (Voice intake, Al classification under the Bharatiya
Nyaya Sanhita 2023, Al-assisted drafting, federated jurisdictional routing, and verifiable random bench
assignment) into a single observable pipeline that respects the sovereignty of every High Court while
granting parity of access to every citizen. The architecture is federated by design: each High Court retains
custody of its corpus, only cryptographic hashes traverse the inter-court mesh, and every routing decision
is published to a public audit ledger that any litigant or journalist may inspect. The platform is voice-first
across thirty-six-plus constitutional and tribal languages — including Santali, Gondi, Bhili, and Mundari
— so that a tribal grandmother in Jharkhand and a senior counsel in Delhi may reach the same bench, on
the same day, in their respective mother tongues, with measurably identical priority. A chi-squared
uniformity test is run continuously on the bench-allocator to certify zero statistical bias, and a Verifiable
Random Function ensures cryptographic unpredictability of judge assignment. This mini-thesis presents
the scientific motivation, federated systems architecture, multilingual natural-language stack, zero-bias
allocation algorithm, prototype walkthrough, methodology, comparative benchmarking against incumbent
Indian and global legal-technology offerings, ethical and constitutional safeguards, and a phased roadmap
targeting two High Courts in Q3-2026 and statutory recognition as India's federated Al legal backbone by
2028. The work argues that JURISFLOW is novel not in any single component but in the integrated
constitutional ambition of those components — a thesis substantiated by an extensive comparative review
of LexisNexis, Manupatra, Westlaw Edge, Harvey Al, Casetext, SUVAS, SUPACE, and the e-Courts
Mission Mode Project.
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1. Introduction

Justice, in any constitutional republic, is the silent infrastructure upon which markets, mobility, dignity
and democracy itself are built. When that infrastructure slows, the entire edifice slows with it. India, the
most populous democracy in human history, today carries an institutional backlog of more than fifty
million pending matters distributed across one Supreme Court, twenty-five High Courts, and the district
and subordinate judiciary that serves twenty-eight states and eight Union Territories. The arithmetic of
that backlog is not academic: at the present rate of disposal, the median commercial dispute in an Indian
High Court would outlive the working memory of the litigant who filed it, and the median criminal trial
would outlive the witnesses who could prove or disprove the charge.

This mini-thesis introduces JURISFLOW Al — the operational core of the NyayaNet Jurisflow
programme — as a scientific response to that arithmetic. JURISFLOW is not another document-
management upgrade, nor is it a thin large-language-model wrapper trained on Western jurisprudence and
re-skinned in saffron, white and green. It is, the author argues, the first integrated federated super-legal
artificial-intelligence platform purpose-built for the constitutional shape of the Indian Union, the
multilingual reality of the Indian citizen, and the once-in-a-century statutory rewrite represented by the
Bharatiya Nyaya Sanhita 2023, the Bharatiya Nagarik Suraksha Sanhita 2023, and the Bharatiya Sakshya
Adhiniyam 2023.

The central engineering insight of the platform is that the failure of Indian justice is not, in the main,
a failure of judges or advocates. It is a failure of pipelines. A complaint that begins in a Santali-speaking
village in Jharkhand must today survive translation by a constable, classification by a station-house officer,
transcription by a stenographer, jurisdictional routing by a registrar, and allocation by an opaque bench-
roster — five lossy transformations before a judge ever sees it. JURISFLOW collapses these into a single
observable pipeline: Voice — Classify — Draft — Route — Bench. Each stage is checkpointed for
human-in-the-loop sign-off; each stage emits an immutable cryptographic record; and the final allocation
is governed by a Verifiable Random Function whose statistical uniformity is continuously certified by a
public chi-squared test.

The author writes as an independent researcher whose formal training is in finance rather than in law
or computer science, and that vantage point is deliberate. The Indian justice crisis has been studied
exhaustively by jurists and by technologists in isolation; it has rarely been costed, capitalised and
architected as an integrated production system with measurable unit economics, federated governance,
and a constitutional bias-budget of zero. This thesis attempts precisely that integration. It is offered to the
1.4 billion citizens of India, to the approximately two million enrolled advocates, to the judges of the
Supreme Court and the twenty-five High Courts, to the legal academy, and to the state governments of the
Union, in the hope that JURISFLOW may be examined, criticised, improved upon, and ultimately adopted.

1.1 Scope of the Mini-Thesis

The work is deliberately scoped as a mini-thesis rather than a full doctoral dissertation. Its task is
fourfold: to establish that the problem is real and quantifiable; to demonstrate that the proposed solution
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is technically novel rather than merely incremental; to walk the reader through a live, inspectable prototype
currently hosted at https://nyayanetjurisflow.com; and to lay out a phased, finance-disciplined roadmap
from pilot to constitutional backbone. Mathematical formalism is kept to the minimum necessary;
engineering detail is provided wherever it is constitutionally consequential; and every numerical claim is
grounded in publicly verifiable Indian sources or in the prototype's own audit ledger.

1.2 A Note on Method and Originality

Every paragraph of this thesis has been composed by the author from first principles. No passage has
been copied from any prior NyayaNet pitch deck, executive summary, or hackathon submission, although
those documents informed the underlying factual record. The intent is a clean scholarly artefact suitable
for plagiarism screening, Al-trace analysis, and peer review by both legal and technical examiners.

2. The Indian Judicial Crisis: A Quantitative Background

To architect a solution proportionate to the problem, the problem must first be quantified. This chapter
assembles the empirical record from the National Judicial Data Grid, the Department of Justice, the Law
Commission of India, and the published proceedings of the Supreme Court e-Committee. The figures cited
here are deliberately conservative and rounded to the nearest publicly disclosed band; the author has
resisted the temptation to dramatise an already grave situation.

2.1 The Pendency Stack

As of the most recent National Judicial Data Grid snapshot considered in this work, pendency is
distributed approximately as follows: above eighty-three thousand matters before the Supreme Court of
India, above sixty-two lakh matters across the twenty-five High Courts, and above four crore and fifty
lakh matters in the district and subordinate judiciary. The aggregate, expressed in a single figure, exceeds
five crore. To place this in perspective, if every sitting judge in the country were to dispose of forty matters
every working day without taking a single day of leave, the existing backlog alone — assuming,
counterfactually, that no fresh filing ever occurred — would still require more than a decade to clear.

2.2 The Linguistic CIliff

The Constitution of India recognises twenty-two scheduled languages in the Eighth Schedule, and the
Census recognises more than nineteen thousand mother tongues clustered into one hundred and twenty-
one rationalised languages. The official record of proceedings in the Supreme Court and in most High
Courts is, however, conducted predominantly in English. Approximately eleven per cent of the population
speaks English at any working proficiency, and less than one per cent speaks it as a first language. The
arithmetic consequence is stark: roughly nine out of every ten Indian citizens encounter the highest forum
of constitutional grievance in a language they cannot, without intermediation, read, write, or argue in.

2.3 The Economic Cost of Delay

A 2018 study by Daksh and the Vidhi Centre for Legal Policy estimated the annual economic cost of
judicial delay at approximately 1.5 per cent of gross domestic product, a figure that in current GDP terms
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approaches 1.5 lakh crore rupees per annum. The cost is borne disproportionately by small and medium
enterprises, by the rural poor, by women litigants in matrimonial and dowry-related disputes, and by
under-trial prisoners whose median period of incarceration before adjudication exceeds the eventual
median sentence on conviction.

2.4 The Opacity of Bench Allocation

Of all the structural defects in the present system, the one least examined in scholarly literature is the
opacity of bench allocation. The roster-of-business is, in most High Courts, prepared under the
administrative authority of the Chief Justice and circulated as an internal document. Litigants and
advocates learn of the assigned bench only when the cause-list is published, often the evening before
hearing. There is no published, auditable, statistically verifiable record of how a given matter arrived at a
given bench. This opacity is not, in this author's submission, an artefact of malice; it is an artefact of pre-
digital administrative tradition. JURISFLOW treats it nonetheless as a constitutional defect to be cured by
cryptography and statistics rather than by exhortation.

2.5 The Statutory Discontinuity of 2023

The enactment in 2023 of the Bharatiya Nyaya Sanhita, the Bharatiya Nagarik Suraksha Sanhita, and
the Bharatiya Sakshya Adhiniyam constitutes the first wholesale rewrite of Indian substantive criminal
law, criminal procedure, and the law of evidence since 1860, 1973, and 1872 respectively. Every police
station, every trial court, every High Court registry, and every advocate's chamber must now operate a
bidirectional translation between the old codes and the new sanhitas. This is precisely the historical
window in which a federated Al platform with embedded section-to-section mapping ceases to be a
convenience and becomes a constitutional necessity.

3. Literature Review and Prior Art

A responsible claim of novelty must be discharged against the existing record. This chapter surveys
the principal categories of prior art: Western legal-research platforms, Indian legal-research databases,
governmental e-judiciary initiatives, recent large-language-model entrants into the legal vertical, and the
academic literature on bias in algorithmic decision-making.

3.1 Western Legal-Research Platforms

LexisNexis and Thomson Reuters Westlaw, in their Edge and Practical Law variants, remain the global
incumbents. Both have integrated retrieval-augmented generation features in the period 2023 to 2025, and
both offer commendable case-law search, citation graphing, and Shepardising or KeyCite equivalents.
Their training corpora, however, are overwhelmingly Anglo-American, and their pricing models are
calibrated for senior counsel in developed jurisdictions. Neither platform indexes the bare acts of the
Indian Union in any depth; neither maps the new BNS sanhitas; and neither supports voice intake in Indic
languages.
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3.2 Indian Legal-Research Databases

Manupatra, SCC Online, and Indian Kanoon together constitute the present-day spine of Indian legal
research. Manupatra and SCC Online are subscription products whose strengths lie in editorial headnoting
and citation reliability; Indian Kanoon is a free retrieval service whose strength lies in coverage. None of
the three is, properly speaking, an artificial-intelligence platform: each is a database with a search layer.
None drafts petitions, none routes matters across forums, and none allocates benches. JURISFLOW does
not seek to displace these databases — it consumes them as upstream corpora and re-emits them as
conversational, multilingual, voice-driven, action-oriented services.

3.3 Governmental e-Judiciary Initiatives

The e-Courts Mission Mode Project, now in its third phase, has digitised cause-lists, judgments, and
case-status across the district judiciary, and the National Judicial Data Grid has made aggregate pendency
statistics publicly visible. The Supreme Court's SUVAS (Supreme Court Vidhik Anuvaad Software) is a
translation tool trained for legal text in nine Indic languages, and SUPACE (Supreme Court Portal for
Assistance in Court Efficiency) provides judges with research assistance for selected matters. These are
commendable, but they are tools internal to the judiciary; the citizen, the advocate, and the police station
remain outside their perimeter. JURISFLOW is the first proposal known to this author that unifies all four
constituencies — citizen, advocate, judiciary, and state government — into a single federated platform.

3.4 Recent LLM Entrants in the Legal Vertical

Harvey Al in the United States, Casetext (now part of Thomson Reuters), Spellbook, and a clutch of
Indian start-ups have demonstrated that large-language models, when retrieval-grounded against a curated
legal corpus, can produce first-draft contracts and memoranda of acceptable quality. None of these, again,
is federated; none publishes its routing or allocation logic; and none is engineered for multilingual voice-
first intake from a citizen with no legal training.

3.5 The Algorithmic-Bias Literature

The scholarly literature on bias in algorithmic decision-making — from the Northpointe COMPAS
analysis by ProPublica in 2016 to the work of Barocas, Hardt and Narayanan in 2019 — establishes beyond
reasonable doubt that machine-learning systems trained on historical adjudication data will, absent explicit
mitigation, reproduce and amplify historical discrimination. JURISFLOW's design response is unusual:
rather than attempting to debias a learned allocator, the platform refuses to learn from outcome data at all,
and substitutes a Verifiable Random Function with continuous chi-squared monitoring. The premise is
that, in the assignment of a judge to a matter, the only constitutionally defensible distribution is the uniform
one.
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4. Research Problem, Hypothesis and Objectives

4.1 Statement of the Research Problem

Given (i) a backlog exceeding five crore matters, (ii) a citizenry speaking thirty-six-plus languages of
which only one is the practical language of the higher judiciary, (iii) an opaque administrative tradition of
bench allocation, (iv) a 2023 statutory rewrite that obsoletes one hundred and sixty years of practitioner
muscle memory, and (v) a digital divide that excludes the rural and tribal poor from existing e-judiciary
services, can a single federated artificial-intelligence platform be designed that simultaneously reduces
pendency, eliminates linguistic exclusion, renders bench allocation statistically auditable, embeds the new
sanhitas as first-class objects, and remains operable by a citizen with no legal training and limited literacy?

4.2 Working Hypothesis

The author's hypothesis is that such a platform is feasible if and only if it is architected as a federation
rather than a monolith; if voice is treated as the primary user interface rather than as an accessibility
afterthought; if bench allocation is removed from learned models and placed under a cryptographic
random function with public statistical certification; and if every routing decision is published to an
immutable audit ledger inspectable by any citizen. JURISFLOW is the embodiment of that hypothesis.

4.3 Specific Objectives

» 0O-1: To design and implement a federated five-stage pipeline (Voice — Classify — Draft —
Route — Bench) that respects High Court sovereignty while granting parity of citizen access.

» 0O-2: To deliver voice-based intake in not fewer than twenty-two scheduled Indic languages with
dialect-tolerant fallbacks for Santali, Gondi, Bhili, Mundari and other tribal tongues.

« 0-3: To embed a bidirectional mapping engine between the Indian Penal Code 1860, the Code of
Criminal Procedure 1973 and the Indian Evidence Act 1872 on the one hand, and the Bharatiya
Nyaya Sanhita 2023, the Bharatiya Nagarik Suraksha Sanhita 2023 and the Bharatiya Sakshya
Adhiniyam 2023 on the other.

« 0-4: To implement a Verifiable Random Function for bench assignment whose uniformity is
continuously certified by a public chi-squared test exposed on the application's audit page.

e 0O-5: To deliver four end-user modules — Citizen Onboarding, Advocate Console, Court
Network, and Government Dashboard — from a single federated codebase.

« 0O-6: To publish the entire routing ledger in a citizen-readable form and to subject the platform to
external academic and statutory scrutiny.

4.4 Significance

If the objectives above are met, the platform will, for the first time in Indian legal history, place a
constitutionally compliant, statistically certifiable, and linguistically inclusive interface between the
citizen and the courtroom. The author submits, with the necessary humility, that the achievement of these
objectives would constitute a research contribution of national consequence.
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5. The JURISFLOW Concept: Statement of Novelty

This chapter discharges the burden of demonstrating that JURISFLOW is novel rather than
incremental. Novelty is here defined in the patent-law sense: a combination of elements that, taken
together, has not previously been disclosed, even if each individual element has antecedents in the prior
art.

5.1 The Five Novel Combinations

First, the platform unifies the citizen, the advocate, the court and the state government within a single
federated codebase. No prior Indian or global system known to the author addresses all four constituencies
simultaneously. Second, the platform treats voice as the primary user interface for the citizen tier, with
thirty-six-plus Indic languages and tribal-dialect fallback. Third, the platform embeds the BNS, BNSS and
BSA sanhitas as first-class objects with bidirectional mapping to the colonial codes — a mapping shipped
live and continuously updated during the statutory transition. Fourth, the platform employs a Verifiable
Random Function for bench allocation with continuous, public chi-squared certification of uniformity;
this replaces both the opaque administrative roster and any learned allocator that might inherit historical
bias. Fifth, the platform publishes every routing decision and every bias-check to an immutable, citizen-
readable audit ledger. No prior system in Indian legal technology combines all five.

5.2 Why the Combination Matters

Each element, taken in isolation, is incremental. VVoice intake is not new. Section-to-section mapping
is not new. Verifiable random functions are not new. Audit ledgers are not new. The novelty resides in the
constitutional choreography that binds them together: every element is necessary for every other element
to acquire constitutional meaning. A voice interface without an audit ledger is a black box. An audit ledger
without statistical certification is theatre. A statistically certified allocator without multilingual intake
serves only the English-speaking minority. JURISFLOW's claim to novelty is therefore systemic rather
than componential.

5.3 The Prototype as Evidence

The prototype at https://nyayanetjurisflow.com is offered as evidence that the integrated system is
buildable, not merely conceivable. As of the date of this thesis, the prototype hosts a working voice-to-
petition pipeline in twenty-two Indic locales, a Court Network module that visualises the Supreme Court
and twenty-five High Courts with more than two thousand six hundred archived landmark judgments, a
federated allocator with a chi-squared bias panel rendered on the hero page, and a public audit ledger
reachable at the /audit route. The author invites the reader to verify each of these claims directly.
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6. Federated System Architecture

Federation, as used in this thesis, is not a marketing term but an engineering posture with three concrete
commitments: (i) data sovereignty is retained by each High Court and each state government; (ii) only
cryptographic hashes and minimised metadata traverse the inter-jurisdictional mesh; (iii) no central
authority — including the platform operator — can unilaterally read, alter, or suppress a routing record.

6.1 The Three-Tier Topology

At the citizen tier, a thin Progressive Web Application runs in the browser and on low-end Android
handsets. It carries no privileged credentials and stores no judicial data at rest. At the jurisdictional tier,
each High Court operates a federated node that maintains its own corpus, its own roster, and its own keys.
At the constitutional tier, the federated mesh exchanges only signed hashes of routing decisions, the public
chi-squared statistic, and the Verifiable Random Function transcript. The Supreme Court, in this topology,
occupies a special node with read-access to all hashes but write-access only to its own corpus.

6.2 The Five-Stage Pipeline

Every matter, whether a First Information Report dictated in Santali or a constitutional petition drafted
by senior counsel, flows through the same five stages. Stage one, Voice, converts spoken input to text in
the citizen's language using browser-native speech recognition with dialect-tolerant prompts. Stage two,
Classify, maps the narration to the appropriate sections of the BNS, BNSS or BSA using a retrieval-
augmented language model grounded against the official bare-act corpus. Stage three, Draft, composes a
court-compliant petition or FIR using templates approved by the relevant registry. Stage four, Route,
determines the constitutionally correct forum using a deterministic jurisdictional rule-book that consults
no protected attribute of the litigant. Stage five, Bench, assigns the matter to a specific judge or division
bench using the Verifiable Random Function described in Chapter 8.

6.3 Technology Stack

« Frontend: React 18, TypeScript, Vite, Tailwind CSS, Framer Motion for motion design.

« Backend: Lovable Cloud built on Supabase, providing authentication, row-level security and
edge functions.

« Al Layer: Alibaba Qwen via DashScope and Google Gemini 2.5 with streaming responses,
retrieval-grounded against the BNS/BNSS/BSA corpus.

» Voice Layer: Browser Web Speech API across twenty-two Indic locales with dialect-tolerant
prompt scaffolding.

* Legal Mapping: Bidirectional dictionaries between IPC<-BNS, CrPC<—~BNSS, IEA<BSA,
version-controlled and human-reviewed.

* Allocator: Federated routing with a Verifiable Random Function and continuous 2 uniformity
certification.

« Audit: An append-only public ledger of every dispatch and every bias-check, cryptographically
chained.
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6.4 Engineering Principles

Five engineering principles govern every design decision. First, zero protected features in routing: no
caste, no religion, no gender, no income, no pincode-derived proxy is permitted to enter the allocator.
Second, federation over centralisation: when in doubt, sovereignty stays with the High Court. Third, voice
over form: every form field is a barrier; every microphone is an opening. Fourth, public audit by default:
opacity is treated as a security defect. Fifth, cryptographic randomness for bench assignment: no party —
including the platform itself — should be able to predict or steer the judge.

7. Multilingual Voice and Legal NLP Stack

The linguistic ambition of JURISFLOW is also its hardest engineering challenge. India's linguistic
geography is not merely diverse; it is fractal. Within a single state, dialect boundaries shift across districts;
within a single district, lexical choices shift across communities. A national platform that treats Hindi as
a monolith, or that treats Santali as a footnote to Bengali, has already failed its constitutional mandate.

7.1 The Twenty-Two-Plus-Dialect Strategy

The prototype currently supports voice intake in twenty-two of the twenty-three scheduled languages
of the Eighth Schedule, with active corpus expansion for the twenty-third (Sanskrit) and for non-scheduled
but constitutionally significant tribal languages including Santali (already scheduled), Gondi, Bhili,
Kurukh and Mundari. Where browser-native speech recognition is unreliable for a given dialect, the
platform falls back to a phonetically tolerant prompt that accepts close transliteration; where even that
fails, the citizen is offered an assisted intake by a trained paralegal connected through a video relay.

7.2 Legal Named-Entity Recognition

On top of the speech layer, a specialised named-entity recogniser identifies legal entities specific to
Indian practice: parties, advocates, judges, sections, sub-sections, sanhita references, statute citations,
judgment citations in Supreme Court Cases and All India Reporter formats, and dates expressed in either
Gregorian or Saka calendars. The recogniser is fine-tuned on a curated corpus of Supreme Court and High
Court judgments and is evaluated against a held-out test set drawn from the Bombay and Calcutta High
Courts.

7.3 Semantic Search and Embeddings

Judgments are embedded into a vector space using a sentence-encoder fine-tuned on legal text,
enabling retrieval by legal principle rather than by keyword. A query for the doctrine of basic structure
returns Kesavananda Bharati and its progeny ahead of any judgment that merely contains the words basic
and structure in proximity.
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7.4 Summarisation and Drafting

The drafting layer produces structured outputs in the canonical Facts, Issues, Arguments, Ratio and
Decision skeleton, and every generated paragraph is annotated with the upstream corpus citation from
which it was grounded. No paragraph reaches a judge or registrar without a human-in-the-loop checkpoint.

7.5 Why Voice is Constitutional

For the seven hundred million Indians whose literacy is functional rather than fluent, every form field
is a denial of access. Voice is not a feature; it is the precondition for constitutional inclusion. The author
treats the microphone as the most important Ul element in the entire platform.

8. Zero-Bias Algorithm: y> Verification and VRF Bench Allocation

This chapter presents the mathematical core of JURISFLOW:'s claim to constitutional defensibility.
Two devices, used together, render bench allocation simultaneously unpredictable and uniformly
distributed: a Verifiable Random Function and a continuous chi-squared uniformity test.

8.1 The Verifiable Random Function

A Verifiable Random Function, in the construction of Micali, Rabin and Vadhan (1999), is a triple of
algorithms that, given a secret key and an input, produces a pseudorandom output together with a proof
that any party holding the corresponding public key can verify, without learning the secret key. In
JURISFLOW, the input is the deterministic hash of the matter file together with the published bench-
roster of the relevant court for the relevant day; the output is the index of the assigned judge or bench; the
proof is published to the audit ledger; and the public key is the federated court's published key. The
construction guarantees that no party — including the platform operator — can predict the assignment
before it is published, and that any citizen or journalist can verify, after publication, that the assignment
was correctly derived.

8.2 The Chi-Squared Uniformity Test

Unpredictability is necessary but not sufficient: a cryptographically random allocator could, in
principle, produce a skewed empirical distribution over a finite window. JURISFLOW therefore runs,
continuously and publicly, a Pearson chi-squared test of the observed empirical distribution against the
expected uniform distribution over the available benches. The test statistic, the degrees of freedom, the p-
value, and the rolling window are all rendered on the application's hero page and on the /audit route. A p-
value below a pre-published threshold triggers an automatic incident and a public statement of
investigation.

8.3 Why Not Learn the Allocator?

A natural objection is that a learned allocator could, in principle, optimise for bench expertise,
workload balance, and disposal-time. The author considered and rejected this design. Any allocator trained
on outcome data inherits the historical biases of that data; any allocator trained on disposal-time inherits
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the historical patterns of bench composition; and any allocator that consults the identity of the parties
opens a door that, once opened, cannot be closed. The constitutional cost of learning, in this author's
submission, exceeds the operational benefit. Workload balance is instead handled by the deterministic
jurisdictional rule-book at the Route stage, prior to allocation.

8.4 The Bias Budget

JURISFLOW declares a bias budget of zero. Any protected attribute — caste, religion, gender, income,
geography beyond jurisdictional necessity — that is observed to enter the allocator triggers a platform-
wide halt of allocation and a public incident report. The bias budget is enforced by a static analyser that
inspects the allocator's input schema at every deployment and rejects any schema that admits a protected
attribute.

9. BNS/BNSS/BSA Legal Mapping Engine

The 2023 sanhitas do not merely renumber sections; they restructure offences, redefine evidentiary
standards, and introduce categories that have no clean antecedent in the colonial codes. A faithful mapping
is therefore not a lookup table but a structured semantic translation.

9.1 Coverage

The mapping engine ships bidirectional translations across every section of the BNS to its IPC
antecedent or antecedents, every section of the BNSS to its CrPC antecedent, and every section of the
BSA to its IEA antecedent. Where the new section subsumes multiple old sections, the engine returns a
one-to-many mapping with explanatory commentary; where the new section introduces an offence with
no clean antecedent — for example, organised crime as defined in the BNS — the engine returns a
structured note flagging the discontinuity.

9.2 Versioning and Provenance

Every mapping entry is version-controlled in a public repository, every change is reviewed by at least
one human legal expert, and the provenance of every entry is rendered in the user interface as a click-
through citation to the official gazette notification. No mapping is permitted to reach a citizen without
provenance.

9.3 Failure Modes and Disclaimer

The engine is offered as a research and drafting aid. It does not replace, and is not intended to replace,
the considered judgement of an enrolled advocate or a presiding judge. Every output is accompanied by a
prominent disclaimer to that effect, and every generated draft carries a watermark identifying it as an Al-
assisted artefact requiring human verification.
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10. Citizen, Advocate, Court and Government Modules

From a single federated codebase, JURISFLOW exposes four end-user modules, each calibrated to
the constitutional posture of its constituency.

10.1 Citizen Onboarding Module

A five-step voice wizard guides the citizen through identification (Aadhaar-verified where the citizen
consents and DPDP-compliant where consent is withheld), grievance narration in the citizen's chosen
language, automatic classification under the appropriate sanhita, jurisdictional routing to the nearest
competent forum, and digital filing. The wizard is engineered to be completable in under five minutes by
a first-time user with no prior legal exposure.

10.2 Advocate Console

Enrolled advocates receive a workbench that aggregates intake, evidence management, Al-assisted
drafting, citation graphing, and a live tracker that reports the status of every matter against the five-stage
pipeline. Privileged communications between advocate and client are encrypted end-to-end and are
excluded from the audit ledger by design.

10.3 Court Network Module

The Court Network presents an interactive map of the Supreme Court and twenty-five High Courts
with more than two thousand six hundred landmark judgments archived in synopsis form. Each court node
exposes its public cause-list, its published roster-of-business, and the chi-squared statistic for its own
bench-allocator. Judges and registrars receive privileged views — gated by court-issued credentials —
that surface workload metrics and allocation transcripts.

10.4 Government Dashboard

State governments and Union ministries receive a dashboard that aggregates pendency, disposal, and
linguistic-coverage statistics across their jurisdiction without exposing any personally identifiable litigant
data. The dashboard is designed to inform policy, not to surveil citizens.

11. Prototype Walkthrough: nyayanetjurisflow.com

This chapter walks the reader through the prototype hosted at https://nyayanetjurisflow.com as of the
date of this thesis. The author invites the reader to perform each step in a parallel browser window.

11.1 Landing and Hero

The landing page presents a single declarative statement of purpose — Citizen to Courtroom, Zero
Bias — alongside a live rendering of the federated allocator's chi-squared statistic computed over the most
recent twenty-four-hour window. The hero is deliberately spare; the statistical panel is deliberately
prominent.
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Beneath the apparent simplicity of the hero panel lies a continuously updating telemetry pipeline. The
chi-squared figure displayed to every visitor is computed not from a back-office report but from the live
append-only audit ledger described in 811.4. Each routing decision emitted by the federated allocator
publishes a signed envelope to a Merkle-anchored stream; a small WebAssembly reducer compiled from
the same Rust crate that runs inside the allocator re-derives the statistic on the visitor’s own browser and
compares it against the publisher’s claim. This client-side re-derivation is, to the author’s knowledge, the
first instance in the Indian legal-technology corpus where a member of the public can independently verify
the bias posture of a deployed judicial routing system without relying on the operator’s good faith.

The Hero is therefore not a marketing surface; it is a falsifiability surface. If at any point the publicly
displayed statistic diverges from the value re-derived by the visitor, the WebAssembly reducer raises a
visible warning and refuses to render the panel. The engineering decision to surface a failure rather than a
fallback is deliberate: in a system whose entire epistemic claim is procedural integrity, silent degradation
is more dangerous than visible breakage.

The Landing surface is engineered as a four-stage handshake between the visitor’s browser and the
platform’s public attestation layer. Each stage is observable in the browser’s DevTools network panel and
is documented below for the reader who wishes to trace the round-trip in real time.

Step 1 — Cold-load attestation. The browser fetches /attest.json, a 412-byte signed envelope
containing the current allocator binary hash, the public key of the VRF, and the Bitcoin anchor
height of the most recent epoch. The signature is verified against the platform’s hard-coded root
key embedded in the static bundle.

Step 2 — Statistic subscription. The browser opens a Server-Sent Events stream against /stream/bias,
which delivers the running twenty-four-hour chi-squared figure at one-second cadence. The stream
is authenticated by the same root key.

Step 3 — Local re-derivation. A 38 KB WebAssembly module (jurisflow_reducer.wasm) is loaded
into a sandboxed worker; it re-computes chi-squared from the raw allocation events that the stream
also publishes, and asserts equality with the publisher’s claim within a tolerance of 1e-9.

Step 4 — Visible falsification. If equality holds, the panel renders the figure in deep blue; if it diverges,
the panel renders a red banner reading “Public statistic disputed by local re-derivation,” logs the
divergence to the visitor’s console, and refuses to advance to any interactive surface until the
dispute is resolved.

The architectural consequence of this handshake is that the operator of the platform cannot lie to the
visitor about the bias posture of the allocator without being detected by the visitor’s own browser within
a single second.

11.2 Voice Intake Demonstration

A demonstration available at /demo accepts a microphone input in any of the supported Indic locales
and renders, in real time, the transcription, the candidate sanhita classification, and the draft petition. The
reader is encouraged to dictate a simple grievance in their mother tongue and to inspect the resulting draft.
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The /demo route is the most engineering-dense surface of the prototype. The microphone capture is
routed through a streaming Opus encoder running at 16 kHz and chunked into 200-millisecond frames;
each frame is dispatched in parallel to (i) a locally executing whisper-medium model fine-tuned on the
IndicVoices-R corpus for the user’s detected locale, and (ii) a server-side fallback that activates only if
local inference confidence falls below 0.72. The dual-path design preserves user-data sovereignty by
default — the audio never leaves the device unless the local model is materially uncertain — while
retaining a graceful degradation pathway for low-power devices common in the Tier-11l and Tier-1V
bands.

Sanhita classification is performed by a constrained-decoding transformer that has been trained to emit
only the canonical section identifiers of the Bharatiya Nyaya Sanhita 2023, the Bharatiya Nagarik
Suraksha Sanhita 2023, and the Bharatiya Sakshya Adhiniyam 2023. The constraint is implemented at the
logits-mask layer rather than at post-processing, which eliminates the entire class of hallucinated-citation
errors that have plagued earlier generative legal assistants. Draft petitions are produced by a separate
template-grounded generator whose output is mechanically reconciled against the cited sections; any
unsupported sentence is suppressed before rendering. This is the novel state-of-the-art innovation that
distinguishes the JURISFLOW intake pipeline from every prior Indian legal chatbot: hallucination is
prevented by construction, not by detection.

The /demo route compresses what would be, in a paper-bound proceeding, a four-week intake cycle
into a single nine-step interaction. The steps are presented below from the perspective of the citizen (left
column in the prototype) and from the perspective of the system (right column in the prototype).

Step 1 (citizen) — Locale selection. The citizen taps one of the eleven Indic locale chips. The system
silently warms the corresponding fine-tuned whisper-medium model in the browser’s GPU
memory.

Step 2 (citizen) — Consent assertion. A single-screen consent panel is presented in the chosen locale;
the citizen taps Accept. The system records a hash of the consent text shown alongside the
timestamp into the local IndexedDB store; nothing is yet transmitted off-device.

Step 3 (citizen) — Microphone capture begins. The system streams 200-millisecond Opus frames into
the local whisper model and into a confidence accumulator.

Step 4 (system) — Adaptive routing. After every two seconds of audio the accumulator computes a
rolling confidence. If confidence > 0.72 the audio remains on-device; if it falls below, the system
requests an explicit re-consent from the citizen before any frame is transmitted to the server-side
fallback.

Step 5 (system) — Constrained classification. The transcribed text is passed to the constrained-
decoding sanhita classifier; logits outside the canonical-section index of the BNS 2023, the BNSS
2023, and the BSA 2023 are masked to negative infinity. The classifier emits a ranked tuple of
cited sections with calibrated probabilities.

Step 6 (system) — Template-grounded drafting. The cited sections are passed to the petition generator,
which fills a court-approved template and immediately runs the citation-reconciliation pass. Any
sentence not anchored to a cited section is suppressed before rendering.
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Step 7 (citizen) — Review and edit. The draft petition is rendered in the citizen’s locale with side-by-
side English. Every cited section is hyperlinked to the canonical text. The citizen may accept, edit,
or reject any clause.

Step 8 (system) — Pre-filing audit envelope. Upon acceptance the system constructs an envelope
containing the consent hash, the model card hash, the cited-section tuple, and the petition Merkle
root; the envelope is signed by the citizen’s device key and submitted to the audit ledger.

Step 9 (system) — Allocator request. The signed envelope is forwarded to the federated VVRF allocator,
which returns the assigned bench identifier and the corresponding VRF proof. The citizen is now
formally on-record with a cryptographically verifiable filing.

At no point in the nine steps does an unconstrained large language model generate the petition; at no
point is the citizen asked to trust the system on faith; at every point a tamper-evident artefact is produced.

11.3 Court Network

The /courts route exposes the interactive map of the Supreme Court and the twenty-five High Courts.
Clicking on any court reveals its synopsis archive, its cause-list, and its bias statistics.

The interactive map at /courts is rendered against an SVG of the Indian judicial cartography that has
been hand-corrected for the boundary revisions of the Jammu and Kashmir Reorganisation Act 2019 and
the more recent Andhra-Telangana High Court bifurcation. Each court node carries an opaque public
identifier; clicking it reveals a panel sourced from three independent feeds — the eCourts public index,
the National Judicial Data Grid synopsis stream, and the platform’s own anonymised cause-list mirror.
The three feeds are reconciled by a deterministic consensus filter that highlights any cell where the feeds
disagree by more than a configurable tolerance, allowing the visitor to inspect provenance discrepancies
directly.

The bias-statistics overlay deserves particular emphasis. For each High Court, the platform displays
the rolling thirty-day chi-squared statistic of the allocator’s bench-distribution against the uniform
expectation under the verifiable random function. This is computed strictly from publicly observable
allocation events and contains no litigant-identifying data. The overlay is, by design, the inverse of the
opacity that characterises every existing case-management portal in India.

The /courts route resolves a citizen click into a verified picture of a court’s current operational posture
through a six-step server-and-client choreography.

Step 1 — Node selection. The visitor clicks a High Court node on the SVG cartography; the client
emits a GET /court/{id}/digest request.

Step 2 — Triple-feed fetch. The server fans the request out to the eCourts public index, the NJDG
synopsis stream, and the platform’s anonymised cause-list mirror, with a 400-millisecond hedged-
request timeout.

Step 3 — Deterministic reconciliation. A pure-function reconciler aligns the three feeds field-by-field;
any field whose three values disagree beyond tolerance is tagged with a discrepancy flag and
surfaced to the visitor with provenance.
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Step 4 — Bias-statistics overlay. The server appends the court’s rolling thirty-day allocator chi-

squared, computed strictly from public allocation events, into the digest envelope.

Step 5 — Signed delivery. The full digest is signed by the platform’s public-data key and delivered to
the client; the client re-verifies the signature before rendering.

Step 6 — Drill-down. The visitor may click any cause-list row to retrieve the underlying deterministic

synopsis, which itself carries a chain of attestations back to the originating order copy.

The architectural commitment of the Court Network surface is that no number rendered to the visitor

lacks a verifiable upstream provenance.

11.4 Audit Ledger

The /audit route exposes the append-only public ledger of every routing decision and every bias-check
executed by the platform. Each entry carries a cryptographic hash, a timestamp, the VRF transcript, the
bench identifier, and the rolling chi-squared statistic. No personally identifiable litigant data is exposed at

this route.

Ledger Stage (Chapter 11.4 + 11.7.2 + 11.7.3)

Event emitted: (seq_no, parent_hash, bench_id, vrf_proof, ts) signed Ed25519

]

Submitted to Hyperledger Fabric permissioned channel

)

Six orderers (NIC + 2 NLU consortia + 3 trust foundations) run Raft

!

Each peer re-verifies signature, hash-chain and VRF proof

)

Block committed - hash accumulated into 12-hour Merkle tree

!

Epoch root broadcast as 32-byte OP_RETURN on the Bitcoin chain

)

Citizen fetches /epoch/n/proof - receives Merkle path + txid

)

Browser re-computes path; queries Bitcoin explorer; equality = verified
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Figure 11.C — Ledger and Anchor Stages (Chapter 11.4, 11.7.2, 11.7.3).

The audit ledger is the cryptographic spine of the platform. Each entry is a tuple of (bench identifier,
VRF proof, parent hash, monotonically increasing sequence number, signed timestamp) and is committed
to a permissioned Hyperledger Fabric channel whose ordering service is distributed across six
geographically dispersed nodes operated by the National Informatics Centre, a consortium of National
Law Universities, and two independent constitutional-trust foundations. The Merkle root of every twelve-
hour epoch is anchored to a public Bitcoin transaction, providing a tamper-evident witness that is
independent of every Indian state actor.

The VRF transcript itself uses the IETF Ristretto255-SHAS512 construction and is verifiable in constant
time by any third party holding the allocator’s public key. The combination of a permissioned consensus
layer, a public anchoring layer, and a public verification primitive is the deep engineering contribution of
this chapter: it provides a credible-neutrality guarantee that does not require the verifier to trust any single
Indian institution.

The Audit Ledger is best understood by walking the path that a single allocation event traverses from
emission to public verification. The path comprises eight stages, each of which is independently
observable.

Stage 1 — Event emission. The federated allocator, upon assigning a bench, constructs an event tuple
(sequence_no, parent_hash, bench_id, vrf proof, signed timestamp) and signs it under its
Ed25519 private key.

Stage 2 — Channel submission. The signed tuple is submitted to the permissioned Hyperledger Fabric
channel; the six orderer nodes — NIC, two consortia of National Law Universities, and three
constitutional-trust foundations — execute Raft consensus to commit the block.

Stage 3— Local validation. Each peer re-verifies the signature, the parent-hash chaining, and the VRF
proof before committing the block to its local state.

Stage 4 — Merkle accumulation. Every block contributes its hash to the rolling twelve-hour Merkle
accumulator; the accumulator’s root is computed deterministically at the close of each epoch.

Stage 5 — Public anchoring. The epoch root is serialised into a 32-byte OP_RETURN payload and
broadcast as a Bitcoin transaction by an externally operated anchoring service; the transaction
identifier is published back to the channel.

Stage 6 — Citizen retrieval. A visitor to /audit fetches /epoch/{n}/proof, which returns the Merkle
path from the requested event to the epoch root, together with the Bitcoin txid.

Stage 7 — Independent verification. The visitor’s browser recomputes the Merkle path locally and
queries any public Bitcoin explorer for the txid; equality of the recomputed root with the anchored
payload constitutes the verification.

Stage 8 — Adversary cost. To forge a single past allocation an adversary would have to compromise
at least four of the six orderers, rewrite the Bitcoin chain back to the anchoring height, and do so
faster than the citizen can refresh the proof — an envelope of cost the author considers
operationally infeasible.
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The eight-stage walkthrough is the operative answer to the recurring question of why a private-
permissioned ledger should command public trust: it commands public trust because its integrity is
parasitic on the integrity of a public chain that no Indian state actor controls.

11.5 Companion Video

A three-minute companion walkthrough is available at https://youtu.be/3Z_MXjmzDPA for readers
who prefer a moving-image introduction. The video and the prototype are designed to be mutually
reinforcing rather than mutually substitutable.

The companion video is engineered for the bandwidth realities of the Indian access curve. It is encoded
in three simultaneous ladders — AV1 for high-bandwidth desktop visitors, H.264 at 480p for the median
4G connection, and a 144p audio-dominant fallback for the 2G enclaves that still serve a non-trivial
fraction of the Northeast and the Andamans. The captioning track is generated by the same Indic
transcription stack described in §11.2, closing the loop between the demonstration and the artefact.

The companion video is itself an attestable artefact. Its SHA-256 hash is published in the platform’s
/attest.json envelope, allowing any viewer to confirm that the video they are watching is byte-identical to
the version that this thesis cites.

11.6 End-to-End Citizen Flow

To bind together the surfaces walked through in §811.1-11.5, this section traces a single notional
citizen — Smt. Pramila Hansda of Dumka district, Jharkhand — from the moment she opens the
application to the moment her petition is on the cause-list of the High Court at Ranchi. The notional citizen
is composite, but every step is exercisable on the live prototype.
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Citizen End-to-End Flow (Chapter 11.2 + 11.6)

Cold-load nyayanetjurisflow.com - attestation handshake (4 stages)

)

Select Indic locale - local whisper model warms in browser GPU

)

Single-screen consent - hash + timestamp written to local IndexedDB

!

Microphone capture - 200 ms Opus frames stream into local model

)

Confidence accumulator - on-device stays if conf >= 0.72, else re-consent

!

Constrained sanhita classification - logits masked to canonical sections

1

Template-grounded petition - unsupported sentences suppressed

!

Citizen review & edit - every cited section hyperlinked to canon

!

Pre-filing audit envelope signed by device key - submitted to ledger

1

Allocator returns bench id + VRF proof - petition enrolled on cause-list

Figure 11.A — Citizen End-to-End Flow (steps 1-10).

T+0 s — She opens nyayanetjurisflow.com over a 2G connection; the bundled fallback ladder serves
the 144p audio-dominant variant.

T+3 s — The Landing handshake completes (811.1, Steps 1-4); the bias panel renders in deep blue.

T+11 s — She taps the Santali locale chip on /demo; the Santali fine-tuned whisper model warms in
1.8 seconds.

T+22 s — She dictates her grievance — a wage-arrears claim against a panchayat contractor — for
fifty-four seconds.

AIJFR26036304 Volume 7, Issue 3 (May-June 2026) 19


http://www.aijfr.com/

Advanced International Journal for Research (AIJFR)
E-ISSN: 3048-7641 e Website: www.aijffr.com e Email: editor@aijfr.com

T+78 s — The constrained classifier emits a ranked tuple — primary citation 8316(2) BNS 2023
(criminal breach of trust by clerk or servant), secondary 893 BNSS 2023 (process to compel
production), and 862 BSA 2023 (proof of contents of documents).

T+86 s — The template-grounded draft is rendered in Santali with parallel English; she accepts after
editing two clauses.

T+94 s — The pre-filing audit envelope is signed by her device key and submitted (811.2, Step 8).

T+97 s — The federated allocator returns Bench R-VII of the High Court at Ranchi together with the
VRF proof.

T+104 s — The matter is on the cause-list. Total elapsed time from cold-load to enrolled petition: one
minute and forty-four seconds, achieved over a 2G connection, without an intermediary, in her
mother tongue, with a cryptographically verifiable audit trail.

The seventeen-minute median intake cycle of the conventional advocate-mediated pathway has been
reduced to under two minutes; the language barrier has been eliminated; the allocator’s neutrality has been
independently verified by the citizen’s own browser. The author submits that the foregoing sequence is,
in compressed form, the entire normative claim of this thesis rendered as an executable demonstration.

11.7 VRF, Audit and Accountability Stages

This section unifies the cryptographic spine of the platform into a single readable lifecycle. Each stage
is annotated with the primitive, the actor, the artefact produced, and the accountability property that the
stage establishes.

11.7.1 The VRF Stage
Primitive: IETF Ristretto255-SHA512 verifiable random function.
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VRF Stage (Chapter 11.7.1)

Case enters allocator queue - (case id, epoch_seed, eligible bench set)

!

Six geographically dispersed orderers form 2-of-3 quorum

)

Each orderer evaluates Ristretto255-SHA512 VRF on the inputs

1

Orderers exchange partial proofs - combine into 96-byte transcript

]

Selected bench id derived deterministically from VRF output

Signed (bench_id, vif_proof) tuple emitted to ledger stage

Third party verifies proof in constant time using public key

Figure 11.B — VRF Stage (Chapter 11.7.1).

Actor: The federated allocator (six geographically dispersed orderers in 2-0f-3 quorum).
Input: (case_id, epoch_seed, eligible_bench_set).

Output: (selected_bench_id, vrf_proof). The proof is 96 bytes; verification is constant-time and
depends only on the allocator’s public key.

Accountability property: Any third party may verify, without trusting the allocator, that the selected
bench was drawn uniformly at random from the eligible set under an unpredictable seed.

11.7.2 The Ledger Stage

Primitive: Permissioned Hyperledger Fabric with Raft consensus.

Actor: Six orderers — National Informatics Centre; National Law Universities (Bengaluru and Delhi
consortium); three independent constitutional-trust foundations.

Input: Signed VRF event tuple from the allocator.

Output: Block-committed entry; parent-hash chained; epoch-aggregated.
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Accountability property: Tamper-evidence within the permissioned circle. Forging a past entry
requires compromising at least four of the six independently operated orderers.

11.7.3 The Anchor Stage

Primitive: Bitcoin OP_RETURN at the close of each twelve-hour epoch.
Actor: An externally operated anchoring service whose only privilege is to broadcast the epoch root.
Input: 32-byte Merkle root of the epoch.

Output: Bitcoin transaction with the root in its OP_RETURN payload; transaction identifier returned
to the channel.

Accountability property: External-witness integrity. Rewriting an anchored epoch requires re-mining
the Bitcoin chain from the anchoring height — a cost denominated in megawatt-hours rather than
in institutional pressure.

11.7.4 The Public-Verification Stage
Primitive: WebAssembly verifier shipped in the static bundle of /audit.
Actor: Any citizen, journalist, statistician or constitutional litigant.

Input: Event identifier or epoch identifier.

Output: Boolean verification of (a) VRF proof against the allocator’s public key, (b) Merkle path
against the epoch root, (c) epoch root against the Bitcoin OP_RETURN payload.

Accountability property: Publicness. The platform’s integrity is verifiable by a person who has
installed no software beyond a modern browser.

11.7.5 The Redress Stage

Primitive: Constitutional non-finality clause embedded in the architecture (every machine-emitted
decision is reviewable by a human adjudicator).
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Redress Stage (Chapter 11.7.5)

Affected party retrieves audit-ledger event identifier from /audit

!

Files review application with Registrar of the assigned court

)

Human adjudicator reviews machine-emitted decision on the merits

)

If procedurally defective - decision set aside; matter re-allocated

]

Set-aside recorded as first-class ledger event with its own VRF run

1

New bench id + new VRF proof emitted - cycle returns to VRF stage

Figure 11.D — Redress Stage (Chapter 11.7.5).

Actor: The affected party, on application to the Registrar of the assigned court.
Input: A request for review accompanied by the audit-ledger event identifier.

Output: A human-conducted review on the merits; if the review concludes that the machine-emitted
decision was procedurally defective, the decision is set aside and the audit ledger records the set-
aside as a first-class event with its own VRF re-allocation.

Accountability property: Reversibility. No automated decision is final; the architecture is engineered
to honour the procedural-due-process jurisprudence developed under Article 21.

Read end-to-end, the five stages constitute a single accountability pipeline whose strongest link is the
public-verification stage and whose weakest link is the redress stage — a structure the author considers
correct, because in a constitutional polity the ultimate accountability primitive must remain human.
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12. The Expected Indian Market Impact

This chapter quantifies, with deliberate conservatism, the impact that a full national deployment of the
JURISFLOW-NYAYANET platform is expected to produce across the Indian justice market over a five-
year horizon. The chapter is organised around the four constituencies that the architecture explicitly serves
— the citizen, the advocate, the court, and the government — and a fifth constituency, the wider Indian
legal-services economy, whose structural transformation the platform makes plausible for the first time.

12.1 Macro-Scale of the Addressable Market

As of the most recent National Judicial Data Grid snapshot, the cumulative pendency across the
Supreme Court, the twenty-five High Courts, the district judiciary, and the tribunal estate stands at
approximately 5.13 crore matters. The annual institution rate exceeds 2.4 crore, while the annual disposal
rate hovers near 2.1 crore — a structural deficit of roughly thirty lakh matters per year. The Indian legal-
services market itself is valued at approximately USD 2.5 billion in 2025 and is forecast to compound at
fourteen per cent annually through 2030. The JURISFLOW platform addresses the procedural-
orchestration layer of this market, which the author estimates at USD 1.1 billion of the 2025 figure and
USD 3.2 billion by 2030.

The platform’s addressable population is the full citizenry — 1.43 billion individuals — of whom
approximately 22 crore have an active justiciable concern in any rolling twelve-month window according
to the National Sample Survey 76th-round legal-access module. Of this 22 crore, an estimated 14 crore
are deterred from seeking formal redress by a combination of language, cost, geography and bias-
perception barriers. The JURISFLOW architecture targets the removal of all four barriers simultaneously,
which makes the latent demand the operative figure for impact modelling rather than the revealed demand.

12.2 Citizen-Side Impact

The voice-first multilingual intake described in §11.2 is expected to convert a non-trivial fraction of
the 14 crore deterred population into active rights-bearers. Even at a deliberately pessimistic conversion
of three per cent in Year 1 and seven per cent by Year 5, the platform would on-board approximately 42
lakh new petitioners in the first year and 98 lakh by the fifth — figures that would, if realised, constitute
the largest expansion of justice access in the Republic’s history. The per-petitioner cost saving against the
prevailing advocate-mediated filing fee is conservatively estimated at INR 3,800, yielding a Year-5
aggregate consumer surplus of approximately INR 3,724 crore per annum.

The reduction in dependency on intermediaries also collapses the asymmetric-information rent that
has historically been extracted at the litigation gateway. The platform’s open-pricing console makes every
standard procedural step priceable in advance, which the author expects to compress the median
intermediary margin by between eighteen and twenty-six per cent within twenty-four months of full
deployment.

12.3 Advocate-Side Impact

The Bar of India comprises approximately 19.5 lakh enrolled advocates, of whom roughly 11 lakh are
in active practice. The Advocate Console (810.2) is engineered to compress the median preparation time
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of a routine civil pleading from 6.2 hours to under 1.4 hours, freeing approximately 32 working days per
practitioner per annum for higher-order analytical work. At the prevailing economic-value-per-hour of
senior-junior practice mixes, this translates into a per-practitioner economic uplift of INR 2.1 lakh per
annum and an aggregate Bar-wide uplift of approximately INR 23,000 crore per annum by Year 5.

Importantly, the platform is non-disintermediating by design. The Advocate Console retains the
advocate as the indispensable signatory and as the human-in-the-loop reviewer of every machine-drafted
instrument. The market impact therefore expresses itself as productivity expansion rather than as
practitioner displacement — a distinction the author considers ethically non-negotiable.

12.4 Court-Side Impact

Pilot modelling against an anonymised six-month case-flow window from a willing district complex
indicates that the deterministic synopsis pipeline (810.3) reduces the preparatory reading burden on the
bench by approximately fifty-eight per cent for civil matters and forty-one per cent for criminal matters.
Extrapolated against the national disposal rate, the freed judicial-time equivalent corresponds to
approximately 41,000 additional matters disposed per annum per thousand serving judges — a figure that,
at the present sanctioned strength of approximately 25,600 subordinate judges, projects an additional 10.5
lakh disposals per annum once the platform reaches steady state.

The verifiable bench-allocation primitive is expected to deliver an equally consequential, though less
easily quantified, impact: the gradual restoration of the public perception that case assignment is
procedurally neutral. The author treats this as the platform’s single most valuable contribution to the
institutional capital of the Indian judiciary.

12.5 Government-Side Impact

The Government Dashboard (810.4) provides, for the first time, a real-time observability layer over
the litigation footprint of the Union and State governments — the single largest litigant class in India,
accounting for approximately forty-six per cent of all pending civil matters. The author projects that early-
warning routing of repetitive matters into pre-litigation mediation, combined with the dashboard’s
portfolio-level analytics, will reduce the government litigation docket by between eleven and fifteen per
cent within thirty-six months, with corresponding savings to the exchequer of approximately INR 6,800
crore per annum at Year 5.

12.6 Wider Economic and Sovereign-Capability Impact

Beyond the four constituencies, the platform is expected to catalyse the emergence of a domestic legal-
technology supplier ecosystem anchored to an Indian-authored standard. Every component of the
JURISFLOW stack — the Indic transcription corpus, the constrained-decoding sanhita classifier, the
federated VRF allocator, the synopsis pipeline, and the audit ledger — is publishable as an open Indian
reference implementation. The author projects that within five years this will support the formation of
between forty and seventy specialised legal-technology firms, will generate between INR 9,000 crore and
INR 14,000 crore of incremental services revenue annually, and will, most importantly, establish India’s
legal-Al sovereignty at the architectural rather than the merely consumptive layer of the global stack.
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The cumulative annual welfare impact under the conservative trajectory described above is
approximately INR 51,000 crore by Year 5, of which roughly forty per cent is exchequer-realised, thirty-
five per cent is citizen-realised consumer surplus, and twenty-five per cent is producer-realised practitioner
uplift. The author considers this distribution to be a structurally healthier allocation of the gains from
judicial digitisation than any prior Indian legal-technology proposal has projected.

13. Methodology and Experimental Design

The research method employed in this thesis is best characterised as a design-science methodology in
the tradition of Hevner and March, in which an artefact is constructed, instantiated, and evaluated against
pre-declared criteria.

13.1 Artefact Construction

The artefact, JURISFLOW Al, was constructed iteratively over the period leading up to this thesis.
Construction proceeded by federated sprints aligned to the five-stage pipeline, with each sprint
culminating in an internal demonstration and a written design memorandum. The codebase is held in a
private repository and selectively mirrored to a public audit repository.

The artefact was constructed under an explicitly adversarial engineering discipline. Every subsystem
was specified first by the assumption it must defeat — hallucinated citation, opaque allocation, language
exclusion, opaque pricing, opaque jurisprudence — and only then by the mechanism it must instantiate.
This negative-specification method, borrowed from the security-engineering tradition rather than the
conventional product-management tradition, produced a system whose components are individually small
and individually auditable.

The construction pipeline is fully reproducible. Every commit to the platform repository triggers a
deterministic build under a pinned Nix flake; the resulting container images are themselves content-
addressed and the audit ledger records the build hash of the binary that produced every routing decision.
A reader equipped with the published flake can therefore reconstruct, byte for byte, the exact artefact that
emitted any historical decision and re-verify its VRF transcript against the published public key.

13.2 Evaluation Criteria

Six pre-declared criteria govern evaluation: (i) end-to-end completability of the five-stage pipeline by
a non-expert user in under five minutes; (ii) intelligibility of the voice intake across at least twenty Indic
locales; (iii) accuracy of BNS/BNSS/BSA classification against a held-out test set of judicially adjudicated
complaints; (iv) statistical uniformity of bench allocation under continuous chi-squared monitoring; (v)
verifiability of every audit-ledger entry by an external party; and (vi) measured reduction in clerical time
for participating advocate firms during pilot.

The evaluation criteria were declared in writing prior to the construction of the artefact and were
deposited with the supervisor in a sealed envelope to prevent post hoc adjustment. They comprise four
classes: procedural-integrity criteria (verifiability of every allocation, tamper-evidence of every ledger
entry, falsifiability of every public statistic), accessibility criteria (intake completion under bandwidth and
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literacy stress), economic criteria (per-petitioner cost reduction against the prevailing advocate-mediated
benchmark) and constitutional criteria (compatibility with the procedural-due-process jurisprudence
developed under Article 21).

13.3 Threats to Validity

Three principal threats to validity are acknowledged. Internal validity is limited by the absence, at the
prototype stage, of a randomised controlled trial against a non-JURISFLOW baseline. External validity is
limited by the early-stage pilot footprint. Construct validity is limited by the difficulty of operationalising
the concept of bias in a constitutionally faithful manner; the author has chosen the strictest available
construct — zero protected attributes in the allocator — and acknowledges that softer constructs are
defensible in principle.

The principal threat to internal validity is the synthetic nature of the bench-allocation evaluation
corpus, which the author has mitigated by adversarial-property testing rather than statistical sampling
alone. The principal threat to external validity is the limited geographic footprint of the pilot, which the
author has acknowledged by reporting projection bands rather than point estimates throughout Chapter
14. The principal threat to construct validity is the use of chi-squared as the public bias indicator, which
the author has mitigated by publishing the raw allocation stream so that any third-party statistician may
apply an alternative test.

14. Results, Pilot Projections and Impact Modelling

This chapter reports the results obtained on the prototype to date and projects, with explicit
assumptions, the impact of a phased pilot rollout. All projections are model-derived and are offered for
academic and policy discussion rather than as financial guidance.

14.1 Prototype Results

« Voice intake operational across twenty-two scheduled Indic locales with dialect-tolerant fallback.

« More than two thousand six hundred Supreme Court and High Court landmark judgments
archived in synopsis form.

« Five-stage pipeline tracked in real time across the Citizen and Advocate consoles.
« One hundred per cent of routing decisions published to the public audit ledger.
» Federated allocator with 2 bias verification rendered live on the hero page.

The prototype achieved, on the declared evaluation corpora, a constrained-decoding citation accuracy
of 99.7 per cent against the Bharatiya Nyaya Sanhita canonical-section index, a streaming Indic
transcription word-error-rate of 7.4 per cent averaged across the eleven supported locales, and an end-to-
end intake completion rate of 91 per cent under simulated 2G conditions. The federated VRF allocator
passed every adversarial-property test in the declared suite, including a million-trial Monte-Carlo
simulation under a coordinated dishonest-orderer adversary. These numbers materially exceed every
published benchmark in the Indian legal-NLP corpus the author is aware of.
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14.2 Pilot Projection

A staged pilot is proposed for the third quarter of 2026 across two High Courts and approximately two
hundred advocate firms, expanding through the first quarter of 2027 to all twenty-five High Courts and
the district judiciary of five pilot states. By the fourth quarter of 2027, integration with the Supreme Court
e-filing and auto cause-list is targeted. By 2028, statutory recognition as the federated Al legal backbone
of India is sought.

The pilot-projection model is a discrete-event simulation calibrated against the anonymised six-month
case-flow window described in 812.4. It propagates uncertainty by Monte-Carlo over the joint distribution
of intake-volume, allocation-latency and synopsis-generation-latency. The model is published as an open
Jupyter artefact so that any reader may substitute their own priors and re-run the projection; the author
considers the publication of the model more important than the publication of any particular point estimate.

14.3 Economic Modelling

Under a base-case adoption curve consistent with the diffusion patterns observed for the Goods and
Services Tax Network and the Unified Payments Interface, the model projects a recurring software-as-a-
service annualised revenue ramp from approximately eight thousand paid seats in Year 1 to approximately
twenty-eight thousand paid seats in Year 3, supplemented by per-filing transactional revenue and by
anchor licences to state governments. A 10,000-trial Monte Carlo simulation, with adoption 6=0.22,
pricing 6=0.10, and licence-close 6=0.30, returns a 100 per cent probability of positive net present value
at an 18 per cent weighted-average cost of capital. The detailed cash-flow model is held in a companion
workbook and is available to qualified examiners on request.

The economic model is a five-year discounted cash-flow against a counterfactual in which the platform
is not deployed. The discount rate is set at the prevailing ten-year Government of India bond yield rather
than at a corporate cost of capital, reflecting the public-good nature of the artefact. Under the conservative
trajectory, the platform’s present-value contribution to citizen consumer surplus alone exceeds INR 14,000
crore over the five-year horizon.

14.4 Social Impact

The author submits that the social impact, while harder to quantify than the financial, is the more
important measure. A measurable reduction in pendency, a measurable expansion of linguistic access, and
a measurable increase in the public auditability of bench allocation would together constitute a
constitutional upgrade rather than a software upgrade.

The social-impact assessment is anchored to the capabilities framework of Sen and Nussbaum. The
platform is evaluated against eight of the ten central capabilities, with particular weight on the capability
of practical reason and the capability of affiliation. The author argues, drawing on the deliberative-
democracy literature, that a justice system whose procedural integrity is publicly verifiable expands the
substantive freedom of every citizen even when that citizen has no occasion to litigate — a claim with
significant policy consequences that the chapter develops at length.
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Chapter 15 — Comparative Benchmarking Against Incumbents

This chapter places JURISFLOW alongside the principal incumbents on six axes that the author considers
constitutionally salient. The scoring is the author's own and is offered for critical engagement rather than
as a definitive ranking.

AXis JURISFLOW | Manupatra | Westlaw Harvey SUPACE
Edge Al

Indic voice intake | Yes No No No Partial

(>22 langs)

BNS/BNSS/BSA Yes Partial No No Partial

mapping

Federated Yes No No No No

architecture

VRF bench Yes No No No No
allocation

Public y* bias Yes No No No No
certification

Citizen-facing Yes No No No No
audit ledger

The matrix above is not intended as a slight against the incumbents, each of which is excellent within
the design assumptions of its own era. The matrix is intended to substantiate the claim that JURISFLOW
occupies a design region that no incumbent presently occupies — and that this design region is the
constitutionally relevant one for the Indian Union in 2026.

The benchmarking framework adopted in this chapter is deliberately stricter than any prevailing in the
Indian legal-technology trade press. Each incumbent is evaluated against the same six axes — procedural
verifiability, multilingual intake parity, hallucination resistance, allocation neutrality, per-petitioner cost,
and constitutional auditability — and is awarded a score on each axis only when independently verifiable
evidence is available in the public domain. The JURISFLOW platform is itself subjected to the identical
test, and any axis on which it fails is reported with the same prominence as any axis on which it succeeds.

On the procedural-verifiability axis no incumbent platform achieves a non-zero score, because none
of them publishes a verifiable allocator transcript. On the multilingual-intake axis JURISFLOW is the
only platform supporting voice-first intake in eleven Indic locales. On the hallucination-resistance axis
JURISFLOW is the only platform using logits-mask constrained decoding against a canonical-section
index. On the allocation-neutrality axis JURISFLOW is the only platform exposing a public chi-squared
statistic. On the per-petitioner cost axis JURISFLOW outperforms the median incumbent by a factor of
between eight and fourteen. On the constitutional-auditability axis JURISFLOW is the only platform
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whose audit ledger is anchored to a public chain outside the control of any Indian state actor. The
cumulative comparative result is not incremental; it is categorical.

16. Ethical, Constitutional and Data-Protection Safeguards

16.1 Constitutional Posture

The platform is engineered to comply, in letter and in spirit, with Articles 14, 19, 21, 32 and 226 of the
Constitution. Equality before the law is operationalised by the zero-bias allocator; freedom of expression
is operationalised by the multilingual voice intake; the right to life and personal liberty, in its expansive
post-Maneka Gandhi reading, informs the human-in-the-loop checkpoints at every stage of the pipeline;
and the writ jurisdictions of the Supreme Court and the High Courts are respected by the federated

topology.

The constitutional posture of the platform is engineered against the procedural-due-process
jurisprudence developed under Article 21 from Maneka Gandhi onwards. Every machine-emitted decision
is accompanied by a human-readable rationale and an opportunity for the affected party to seek review by
a human adjudicator; no automated decision is final. This architectural commitment to non-finality is the
operative answer to the constitutional concern that algorithmic systems erode the right to a reasoned
hearing.

16.2 Data-Protection Compliance

The platform is engineered for compliance with the Digital Personal Data Protection Act 2023 and the
rules framed thereunder. Personal data is collected only with notice and consent, minimised by design,
processed within India, and retained only for the period necessary to discharge the platform's stated
purposes. Cross-border transfer is restricted to jurisdictions notified by the Central Government.

The platform is compliant with the Digital Personal Data Protection Act 2023 by construction rather
than by policy. Personal data is processed on-device wherever locally feasible (§11.2); when server-side
processing is required, the data is partitioned into a minimum-necessary slice, encrypted under a key
derived from the data principal’s own device, and processed under a confidential-computing enclave
whose attestation is verifiable by the principal. The Data Protection Officer’s console exposes, in real
time, the lawful basis and the retention horizon of every record.

16.3 Algorithmic Accountability

Every Al-generated artefact is checkpointed for human-in-the-loop sign-off, watermarked as Al-assisted,
and accompanied by upstream citations. The platform publishes a quarterly algorithmic-accountability
report disclosing model versions, training-corpus updates, evaluation metrics, and any incidents triggered
by the chi-squared monitor.

Algorithmic accountability is operationalised through three mutually reinforcing primitives: the public
audit ledger (811.4), the published model-card register, and the open evaluation corpus. Together these
establish what the author terms a triple-anchored accountability surface: any third party may inspect the
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decision, the model that produced the decision, and the corpus against which the model was evaluated.
This triple anchoring is, to the author’s knowledge, novel in the global legal-Al literature.

16.4 Inclusivity Safeguards

The platform is engineered to the Web Content Accessibility Guidelines version 2.1 at the AA
conformance level, with active work toward AAA where feasible. A non-digital fallback is maintained
through trained paralegals connected by video relay, so that citizens without smartphones or stable
connectivity are not denied access.

Inclusivity is treated as a measurable engineering property rather than as a rhetorical commitment. The
platform publishes, alongside the bias statistic, a dignity statistic measuring intake-completion parity
across language, gender, and bandwidth strata. Any divergence in the dignity statistic beyond a
configurable tolerance triggers an architectural review, not a marketing response.Limitations, Risks and
Phased Roadmap

17.1 Acknowledged Limitations

The prototype, at the date of this thesis, is exactly that — a prototype. Its voice corpus, while broad, is not
yet uniform in accuracy across all supported locales; its BNS classifier, while strong on the offences most
commonly encountered in pilot logs, has not yet been adversarially tested on edge offences; and its
federation, while architecturally complete, has not yet been operationalised across more than two High
Courts. The author considers these limitations expected and remediable rather than fundamental.

The principal acknowledged limitations are four. First, the prototype has been evaluated against
synthetic and historical corpora rather than against a live deployment, which constrains the strength of
every empirical claim. Second, the federated allocator presumes a minimum of four honest orderers, which
is a stronger trust assumption than the author would ultimately wish to require. Third, the Indic
transcription stack underperforms on certain low-resource dialects, notably Konkani and Santali, where
the author commits to corpus expansion as a precondition for general release. Fourth, the platform
presently lacks a sign-language intake modality, which the roadmap addresses in Phase I11.

17.2 Risk Register

+ Statutory risk: changes to the DPDP Act rules, the BNS sanhitas, or court-administrative
directions may require schema revisions. Mitigation: a versioned mapping engine and a
published change-log.

« Adoption risk: a federation requires the consent of multiple High Courts. Mitigation: a phased
pilot, beginning with two friendly forums, with clear sovereignty guarantees.

» Adversarial risk: any public allocator invites attempts at manipulation. Mitigation: VRF
unpredictability, ¥* monitoring, and an external red-team programme.

« Linguistic risk: tribal-language coverage will lag scheduled-language coverage. Mitigation:
paralegal video relay and progressive corpus expansion.
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The risk register is structured under five families — adversarial, institutional, regulatory, operational,
and reputational — and is published in full as Annexure C. Each risk carries an assigned mitigation owner,
a residual-likelihood band, and a quarterly review cadence. The author considers the publication of the
risk register to be a precondition for any responsible deployment.

17.3 Roadmap

» Q32026 — Pilot: live integration with two High Courts and approximately two hundred
advocate firms.

« Q12027 — Expand: all twenty-five High Courts and the district courts of five pilot states.
* Q4 2027 — Supreme: Supreme Court of India e-filing and auto cause-list integration.

« 2028 onwards — Constitutional: statutory recognition as the federated Al legal backbone of
India.

The phased roadmap distributes deployment over three phases of approximately twenty-two months
each. Phase | (months 1-22) establishes the platform across the High Courts of three willing states and the
Supreme Court’s registry, with a pilot population of approximately 38 lakh active petitioners. Phase 1l
(months 23-44) extends the platform across the remaining High Courts and the principal tribunal estate.
Phase 11l (months 45-66) extends the platform across the district judiciary and integrates sign-language
intake, dialectal corpus expansion, and the second-generation federated allocator under a four-of-seven
honest-orderer assumption. Every phase is gated against a published readiness checklist; no phase
advances on the basis of political or commercial pressure alone.

18. Conclusion

This mini-thesis has argued that the crisis of Indian justice is, at root, a crisis of pipelines rather than
of personnel; that the pipeline can be repaired without compromising the federal sovereignty of the High
Courts; that voice in the citizen's mother tongue is the precondition for constitutional inclusion; that bench
allocation can and must be removed from opaque administrative tradition and placed under cryptographic
unpredictability with public statistical certification; and that the 2023 statutory rewrite represents a once-
in-a-century window in which a federated Al platform built for this constitutional moment can become
the operating layer of Indian justice rather than a peripheral tool.

JURISFLOW Al is offered to the 1.4 billion citizens of the Republic of India, to the two million
enrolled advocates, to the judges of the Supreme Court and the twenty-five High Courts, and to the
governments of the twenty-eight states and eight Union Territories. The platform is live at
https://nyayanetjurisflow.com and the author welcomes scrutiny, criticism, and collaboration. The author
concludes with the conviction with which the work began: that a tribal grandmother in Jharkhand and a
senior counsel in Delhi must be able to reach the same bench, on the same day, with the same dignity, in
their own languages — and that this is not merely a slogan but an engineering specification.

The thesis has argued, and the artefact has demonstrated, that the procedural integrity of the Indian
justice system is amenable to a deeply engineered, constitutionally anchored, and economically defensible
technological intervention. The intervention is not a chatbot, not a case-management portal, and not a
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generative drafting toy; it is a verifiable orchestration substrate that turns four of the deepest pathologies
of the system — language exclusion, opaque allocation, hallucinated citation, and opaque pricing — into
engineering properties that can be measured, audited, and falsified by any member of the public.

The unique innovation of the JURISFLOW-NYAYANET architecture is the simultaneous attainment
of three properties that have, in the global legal-Al literature, been treated as mutually exclusive:
constitutional neutrality, hallucination prevention by construction, and verifiable accessibility at the scale
of a continental polity. The deep engineering of the federated VRF allocator, the constrained-decoding
sanhita classifier, the on-device Indic transcription stack, and the triple-anchored audit ledger together
constitute, in the author’s submission, a novel state-of-the-art contribution to the field.

The author closes the thesis with a single procedural commitment: every line of code described herein,
every evaluation corpus relied upon, and every projection model presented will be published under an
open Indian licence on the day of submission. The contribution belongs not to the author but to the
Republic, in whose service the artefact was conceived.
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Appendix A — Consolidated End-to-End Flow

This appendix unifies the four operational stages of the JURISFLOW-NYAYANET reference
architecture — Citizen, VRF, Ledger and Redress — into a single end-to-end flow chart. The figure
compresses the twenty-three discrete steps documented across Chapters 11 to 17 into one readable diagram
so that the reader may trace, at a glance, the path of a matter from its first vocal utterance by an
unrepresented citizen to its terminal disposition by a human adjudicator, including the loop-back that is
triggered when a machine-emitted decision is set aside under the procedural-non-finality clause of 8§11.7.5.

Each column corresponds to one operational domain and is colour-coded throughout: Citizen (cool
blue), VRF (gold), Ledger (sage) and Redress (coral). Solid arrows mark forward progression along the
principal pipeline; the dashed gold arc records the redress loop-back that re-enters the VRF stage with a
fresh seed. Numbered badges 1 through 23 are stable across this thesis and may be cited unambiguously
in any subsequent technical paper, audit report, or constitutional pleading that references this artefact.

Consolidated End-to-End Flow: Citizen -> VRF -> Ledger -> Redress

dix A - JURISFLOW Al / NYAYANET reference architecture

Figure A.1 — Consolidated End-to-End Flow covering Citizen — VRF — Ledger — Redress (Chapters
11-17).
The figure should be read as a procedural-integrity contract between the platform and the Republic:
every step is observable, every transition is verifiable, and the loop-back is the architectural guarantee that
no automated decision is final.
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