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Introduction

The product manager’s core challenge has always been translation — converting market signals, user 

needs, and business strategy into specifications that engineering teams can execute. For decades, 

this translation happened through documents: PRDs, user stories, wireframes, and roadmaps. The PM 

wrote; engineers built. The feedback loop measured in weeks.

That model is breaking. Not because product managers have suddenly learned to code, but because 

a new category of tool has eliminated the requirement. Agentic AI coding assistants — tools that 

read files, execute commands, and produce working software from natural language instructions — 

have made it possible for product managers to move directly from problem definition to functional 

prototype without intermediaries.

This guide shows you how to use Claude Code and related agentic AI techniques to operate across 

the full product development lifecycle. It draws on practitioner case studies, academic research on 

AI-augmented work, and emerging frameworks for responsible AI integration. Each section includes 

specific techniques, workflows, and actionable steps you can implement immediately.

What this guide does not cover: enterprise AI strategy, organizational change management, deep 

technical implementation details, or comparative tool evaluations. The focus is on what you, as a 

single product manager, can do starting now to fundamentally change how you build products.

Here is how the guide is organized:

• Claude Code as Product Development Co-Pilot — Establishes Claude Code as an agentic tool 

and what that means for PMs.

• The Agent Bullpen — Introduces multi-perspective AI collaboration and the BMAD framework.

• Context Architecture — The structural discipline that separates effective AI users from frustrated 

ones.

• From Feature Ideas to Working Prototypes — Spec-driven development with GitHub’s SpecKit, 

from idea to working prototype.

• Rapid UX Simulation and Data Analysis — User persona simulation and self-service analytics.

• Governance Guardrails — Sandboxing, review, and handoff protocols to prevent work intensifi

cation.
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Claude Code as Product 
Development Co-Pilot

Beyond the chatbot paradigm
Most product managers who have experimented with AI have used it as a chatbot — a question-and-

answer interface for drafting emails, summarizing documents, or brainstorming feature ideas. This 

represents a fraction of what agentic AI can deliver.

Forget that it’s called Claude Code and instead think of it as Claude Local 

or Claude Agent.

— Lenny Rachitsky

The distinction matters: a chatbot answers questions; an agent executes work.1

Claude Code operates in the terminal, reading and writing files directly on the user’s machine, exe

cuting commands, and producing artifacts that persist after the session ends. For product managers, 

this means the tool can draft a PRD in markdown, generate Jira tickets with acceptance criteria 

and story points, compile weekly status reports from project data, and process meeting notes — all 

grounded in the actual codebase and project context.2

The PRD-to-prototype pipeline
The most immediately valuable workflow is what practitioners call the PRD-to-prototype pipeline. 

The pattern is straightforward: a product manager writes a PRD in markdown, opens the terminal, 

types claude, and receives a running prototype. Dennis Yang, a PM at Chime, follows this workflow 

daily, receiving a running prototype in approximately 20 minutes.2 He then shares a screen recording 

in Slack, and the team discusses refinements based on working software rather than static specifi

cations.
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This represents a category shift in how product decisions get validated. When the cost of producing a 

prototype drops from weeks of engineering time to a single PM session, the calculus of what gets built 

changes. More ideas can be tested. More assumptions can be challenged with functional software 

rather than slide decks.

Six workflows that matter
Beyond prototyping, practitioners have identified six core workflows where Claude Code delivers 

immediate value for product managers:2

1. PRD-to-Prototype Pipeline — Convert markdown specifications into functional software within a 

single session.

2. Codebase Exploration — Use Plan Mode to safely investigate how existing features work, asking 

questions like “Explain how the checkout flow works, starting from the cart page” and receiving 

answers grounded in actual code.

3. Data Analysis — Upload CSVs and request analysis. One practitioner reported building a severity/

frequency matrix for the top 20 bugs in under one minute versus traditional pivot table analysis.

4. Documentation Automation — Generate tickets, status reports, and release notes that reflect 

the actual state of the codebase.

5. User Research Synthesis — Process multiple interview transcripts to extract common themes, 

pain points, and opportunity areas, reducing a full-day task to minutes.

6. Tool Integration — Connect to Linear, Jira, Notion, Slack, PostHog, and Amplitude through MCP 

integrations, with one practitioner reporting that the system achieves “hours of investigation to 

documented ticket in minutes.”2

DO THIS TODAY

Open your terminal and start Claude Code in your project directory:

claude

Create a CLAUDE.md file — a persistent context file that Claude Code reads at every session 

start — containing your product context, customer segments, tech stack, and strategic prior

ities.2 Then take your most recent PRD and ask Claude Code to build a prototype. Measure 

how long it takes. Compare that to your last sprint cycle.
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The Agent Bullpen: Multi-
Perspective AI Collaboration

The cognitive diversity problem
Product decisions benefit from multiple perspectives — engineering feasibility, business viability, user 

desirability, security implications, accessibility requirements. In practice, assembling cross-functional 

review sessions is slow and expensive. Calendar alignment alone can delay feedback cycles by days. 

The Agent Bullpen technique addresses this by deploying specialized AI personas that provide multi-

perspective feedback within a single PM workflow.

How the technique works
The concept is straightforward: route your work through AI agents, each configured with a specific 

professional perspective, and collect structured feedback before any human stakeholder sees the 

document.11 The Claude Code Course for Product Managers teaches this technique explicitly, covering 

custom sub-agent creation with Engineer, Executive, and User Researcher perspectives as core 

capabilities.11

In practice, this means a product manager can write a feature specification and immediately receive 

feedback from an architect evaluating technical feasibility, a business analyst assessing market fit, a 

security auditor flagging compliance risks, and a UX researcher stress-testing user flows — all before 

the next team sync.

The BMAD framework
The Bullpen becomes significantly more powerful when combined with the BMAD Method (Break

through Method for Agile AI-Driven Development) — an open-source framework that turns a single AI 

assistant into a full simulated agile team.11 Rather than manually creating persona files, BMAD ships 

with nine built-in agent roles out of the box:

• Analyst (Mary) — Requirements gathering, brainstorming, and research

• Product Manager (John) — PRD creation, requirements validation, and product strategy
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• Architect (Winston) — System design, technical decisions, and architecture decision records

• UX Designer (Sally) — User experience specifications

• Developer (Amelia) — Code implementation and story execution

• QA Engineer (Quinn) — Test generation and validation

• Scrum Master (Bob) — Sprint management and story creation

• Technical Writer (Paige) — Documentation and diagrams

• Quick Flow Solo Dev (Barry) — Rapid implementation for small, clear-scope changes

Each agent is defined as a YAML file with its expertise, responsibilities, and constraints baked in — 

no manual persona setup required. Install BMAD and it generates slash commands for Claude Code 

automatically:

Install:

npx bmad-method install

Key commands:

/bmad-bmm-create-prd /bmad-bmm-create-architecture
/bmad-bmm-dev-story /bmad-bmm-create-ux-design
/bmad-bmm-sprint-planning

BMAD’s four phases
BMAD organizes work into a structured pipeline:

1. Analysis — Explore the problem space, gather requirements, and brainstorm solutions.

2. Planning — Define requirements and UX specifications.

3. Solutioning — Create architecture designs and break work into stories.

4. Implementation — Build story by story with incremental review.

Each phase produces versioned artifacts that feed the next, and an Implementation Readiness gate 

ensures nothing moves to development until specs are solid.

This approach aligns with research findings on AI adoption effectiveness. As Pratt and Valentine found 

in their 18-month study of AI adoption at Google, the real payoff comes “when employees learn how 

to apply generative AI in their day jobs in a way that improves how they work.”5 BMAD provides the 

structural discipline that makes this possible.
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Multi-agent orchestration at scale
The Agent Bullpen concept connects to a broader organizational shift identified by Srinivasan and 

Wei in Harvard Business Review.

Leaders responsible for orchestrating how AI agents learn, collaborate, per

form, and work safely alongside humans.

— Srinivasan and Wei, Harvard Business Review

The product manager running an Agent Bullpen — whether through BMAD’s built-in agents or custom 

personas — is performing exactly this function.6

The parallel to traditional management is instructive. Six critical capabilities identified for effective 

agent managers apply directly to PM Bullpen orchestration: AI operational literacy, functional depth, 

systems thinking, change resilience, prompt craftsmanship, and hybrid workflow design.6 Product 

managers who master these capabilities position themselves at the intersection of product strategy 

and AI operations — a role described as connective tissue “between strategic intent and autonomous 

execution.”6

DO THIS TODAY

Install BMAD in your project directory and select Claude Code as your IDE:

npx bmad-method install

Then generate a PRD using the built-in PM agent and get the Architect’s technical assess

ment:

/bmad-bmm-create-prd

/bmad-bmm-create-architecture

Compare the multi-perspective output to what you would get from a single unstructured 

Claude prompt. Note which issues the specialized agents surface that a generic prompt 

would miss.
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Context Architecture: The 
Infrastructure Behind Consistent 
Output

Why prompt engineering is not enough
The dominant narrative around AI productivity focuses on prompt engineering — crafting the right 

question to get the right answer. This misses the structural problem.

AI is capable, but working with it often feels repetitive, and the output incon

sistent.

— Chris Long, Senior Product Manager at Poq

The root cause is not poor prompting. It is the absence of persistent, structured context that the AI 

can reference across sessions.3

Long’s central thesis is direct: “Build your workflow around AI, don’t plug AI into your workflow.”3 

This represents a fundamentally different mental model — one where the product manager’s primary 

investment is not in writing better prompts but in building better context infrastructure.

The context library framework
Long provides a five-step framework for building what he calls a context library:3

1. Build a product operating context — A single document covering company details, domain 

knowledge, product specifics, and operational processes. Long describes his core context docu

ment as approximately 2,000 words.

2. Create a template library — PRD templates, ticket formats, release note structures, including 

both examples to emulate and examples to avoid.
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3. Set up a current project folder — Consolidate problem statements, wireframes, customer quotes, 

research notes, and draft specifications in one location.

4. Add the codebase as reference — Provide read-only access so the agent can validate assump

tions against actual implementation.

5. Prompt the agent across all resources — Direct the agent to draft PRDs, generate release notes, 

or identify specification gaps while reasoning across all materials simultaneously.

Recommended folder structure:3

/product-work/

├── templates/        (PRDs, tickets, release notes)

├── context/          (company, product, personas, glossary, constraints)

├── active-projects/  (current initiatives and drafts)

└── reference/        (past PRDs, research, competitor analysis)

Why code-aware agents change the equation
The distinction between a chatbot and a code-aware agent is critical for context architecture. Long 

explains that when AI can access strategy documents, roadmaps, PRDs, technical specs, and actual 

code, interactions become collaborative rather than transactional: “You’re no longer asking questions 

in isolation; you’re collaborating with an agent that can work alongside you.”3

This capability directly addresses the concern that non-technical PMs cannot benefit from code-

aware agents. The setup involves creating read-only codebase references — giving AI a source of 

truth without requiring PM code literacy.3 The PM does not need to write or understand code. The 

value comes from enabling the agent to validate product assumptions against what the software 

actually does.

Ramakrishnan reinforces this point from the MIT Sloan Management Review, noting that many execu

tives assume AI coding assistants are relevant only to software developers, but the features that 

make these tools useful for programmers can be equally valuable for knowledge work that involves 

no programming whatsoever.7
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Measured productivity impact
Long shares specific metrics from his organization. For major mobile releases occurring every six 

months, the impact of context architecture on release note generation was dramatic:3

Traditional

1–2 days of manual draft

ing and review

Chat-based AI

0.5 days with ad-hoc 

prompting

Agent + Context

Under 1 hour with struc

tured library

The strategic message is clear: “Don’t just build AI skills, build systems.”3

DO THIS TODAY

Create a /product-work/ folder structure following Long’s framework. Start with just the 

product operating context document — 2,000 words covering your product, customers, 

strategy, and constraints. Add your most-used PRD template. Point Claude Code at this 

directory. The next time you need to draft a specification or release notes, prompt the agent 

with access to this full context. Measure the quality difference against your last context-free 

AI interaction.
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From Feature Ideas to Working 
Prototypes in a Single Session

Spec-Driven Development with SpecKit
The traditional feature development cycle — ideation, specification, review, development, testing 

— stretches across weeks of handoffs. Spec Kit, an open-source toolkit created by GitHub’s Den 

Delimarsky, compresses this by enforcing a structured, specification-first workflow where AI agents 

generate code from clear requirements rather than vague prompts.2

SpecKit implements six phases, each producing a versioned Markdown artifact:

1. Constitution — Define your project’s non-negotiable principles: coding standards, testing 

requirements, architectural constraints. This file acts as a guardrail that every subsequent phase 

references.

2. Specify — Describe what you are building and why. The agent generates a detailed specification 

covering user journeys, success criteria, and edge cases — deliberately excluding technical deci

sions at this stage.

3. Clarify — An optional structured questioning round where the agent walks through the spec, 

identifies ambiguities, and records your answers.

4. Plan — Input your technology stack and constraints. The agent produces a technical plan 

accounting for architecture, dependencies, and integration points.

5. Tasks — The agent breaks the spec and plan into small, isolated, reviewable work items ordered 

by dependency.

6. Implement — The agent executes tasks sequentially. You review focused, incremental changes 

rather than a massive code dump.
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Install SpecKit and initialize it in your project:

uvx --from git+https://github.com/github/spec-kit.git \

  specify init <project-name>

This generates slash commands for Claude Code, one per phase:

/speckit.specify /speckit.clarify
/speckit.plan /speckit.tasks
/speckit.implement

Combining SpecKit with BMAD
The SpecKit workflow becomes even more powerful when paired with BMAD (see The Agent Bullpen). 

BMAD’s built-in agents handle the upstream discovery — the Analyst explores the problem space, the 

PM writes the PRD, the Architect designs the system — and SpecKit’s structured phases handle the 

downstream specification-to-code pipeline. A hybrid project called BMAD-SPEC-KIT integrates both 

frameworks explicitly, using BMAD’s virtual team to generate the specs that SpecKit’s workflow then 

consumes for implementation.

This combination addresses the product management skill framework identified by Pratt and Valen

tine, who found that building new automated workflows depends on “learning what is possible, 

showing potential value, and refining both the problem definition and the criteria for success.”5

Parallel processing for speed
A key technique for accelerating the workflow is parallel processing — launching multiple Claude 

instances simultaneously. The Claude Code Course for Product Managers teaches this technique 

explicitly, demonstrating how to process 10 files in 5 minutes versus 50 minutes sequentially.11 Applied 

to spec-driven development, this means running specification generation, competitive analysis, and 

technical feasibility assessment in parallel rather than sequentially.

Why the 80/20 rule matters
Practitioners acknowledge that AI-generated prototypes are not production-ready. Builder.io’s 

analysis notes that AI output achieves approximately 80% completion, with the final 20% requiring 

coding literacy.2 This is a feature, not a bug. The purpose of spec-driven development is not to bypass 

engineering but to change the nature of the engineering conversation. Instead of reviewing a static 
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PRD and estimating effort, the team reviews a functional prototype and discusses refinements based 

on working software.

PwC’s 2026 AI predictions reinforce this principle at the organizational level: technology delivers 20% 

of value while workflow redesign delivers 80%.10 SpecKit is fundamentally a workflow redesign — one 

that repositions the PM as the first builder in the development cycle.

DO THIS TODAY

Choose your next feature request — preferably something with a clear user problem and 

bounded scope. Initialize SpecKit in your project directory, write a constitution capturing your 

team’s standards, then walk through the phases:

/speckit.specify    # describe the problem and requirements

/speckit.plan       # define the technical approach

/speckit.tasks      # break it into reviewable work items

/speckit.implement  # let the agent build it

Share the result with your engineering team. Observe how the conversation differs from a 

traditional spec review.
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Rapid UX Simulation and Data 
Analysis

User persona simulation
Before writing a line of frontend code, product managers can use Claude Code to simulate how 

different user personas would interact with a proposed feature. The technique involves defining 3–

5 distinct user personas — varying in technical proficiency, use case, and context — and instructing 

Claude Code to role-play each persona navigating the proposed user flow.

This approach stress-tests assumptions about user mental models, identifies confusing terminology or 

interaction patterns, and surfaces edge cases that typically emerge only during usability testing. The 

value is not in replacing user research but in conducting a first-pass review that identifies obvious 

issues before investing in prototype development or formal testing.

User research synthesis capabilities amplify this further. Product managers can input multiple interview 

transcripts or survey responses and receive common themes, pain points, and opportunity areas — 

reducing what was previously a full-day task to minutes.2

Data analysis scripts PMs can run themselves
One of the most overlooked applications of Claude Code for product managers is direct data 

analysis. Rather than filing a ticket with the analytics team and waiting days for results, PMs can 

upload CSVs and request analysis directly. Practical applications include:

A/B test analysis: Feed Claude Code your experiment results CSV and request statistical signifi

cance calculations, confidence intervals, and segment-level breakdowns. The agent can generate 

the analysis script, run it, and present results — all within a single session.

Funnel diagnostics: Provide funnel data and ask Claude Code to identify the largest drop-off points, 

segment by user cohort, and calculate conversion rates across each stage. One practitioner reported 

building a severity/frequency matrix for the top 20 bugs in under one minute.2

Cohort queries: Define cohort parameters in natural language and have Claude Code generate 

and execute the appropriate queries against exported data files.
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The broader implications of this capability are significant. Ramakrishnan observes that AI coding 

tools can work directly with files on a user’s computer, enabling automation options and teamwide 

sharing of best practices and knowledge.7 When source materials change, the same analysis can be 

re-executed with a simple plain-language instruction without manually repeating the workflow.

The parallel processing advantage
For large-scale analysis tasks, the parallel processing capability compounds the time savings. Running 

multiple analyses simultaneously — funnel diagnostics, cohort comparisons, and A/B test evaluations 

— collapses what would be a multi-day analytics queue into a single session.

DO THIS TODAY

Export your most recent A/B test results as a CSV. Open Claude Code and paste the 

following prompt:

“Analyze this A/B test data. Calculate statistical significance for each metric. Iden

tify which user segments show the strongest treatment effect. Present results as a 

summary table with confidence intervals.”

Compare the time and depth of analysis to your last analytics team request.
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Governance Guardrails: 
Sandboxing, Review, and Handoff

The work intensification risk
The techniques described in this guide create genuine productivity gains. They also create genuine 

risks. An eight-month ethnographic study of 200 employees at a U.S.-based technology company, 

conducted by Ranganathan and Ye and published in Harvard Business Review, found that AI tools 

consistently intensified work rather than reducing it.4 The researchers identified three specific forms 

of work intensification:

First, task expansion: workers increasingly assumed responsibilities previously belonging to others. 

Product managers and designers began writing code. Individuals attempted work they would have 

previously outsourced, deferred, or avoided.4

Second, blurred boundaries: workers prompted AI during lunch, meetings, and while waiting for files 

to load. Many sent “quick last prompts” before leaving work so AI could continue operating. Work 

became “ambient.”4

Third, increased multitasking: workers managed multiple active threads simultaneously, creating 

“continual switching of attention, frequent checking of AI outputs, and a growing number of open 

tasks.”4

You had thought that maybe, oh, because you could be more productive with 

AI, then you save some time, you can work less. But then really, you don’t work 

less. You just work the same amount or even more.

— Engineer in Ranganathan and Ye's study
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Structured governance for PM workflows
The answer is not to avoid AI tools but to implement structured governance. Ranganathan and Ye 

propose an “AI Practice” framework with three components:4

1. Intentional pauses — Brief, structured moments regulating work tempo. For product managers, 

this means building review checkpoints into the SpecKit workflow rather than running from idea to 

prototype without reflection.

2. Sequencing — Deliberately shaping when work advances, not just how fast. Batch non-urgent 

notifications. Hold updates until natural breakpoints. Protect focus windows.

3. Human grounding — Protecting time for human connection and shared reflection. AI provides a 

single synthesized perspective; creative insight requires exposure to multiple human viewpoints.

Sandboxing and review checkpoints
For product managers using Claude Code, practical governance requires three structural safeguards:

Sandbox boundaries: Use Plan Mode for codebase exploration — it reads code and creates 

plans without making changes.2 Only escalate to edit mode when generating prototypes in 

isolated directories. Never run Claude Code against production systems without engineering 

oversight.

Review checkpoints: Every AI-generated artifact should pass through at least one human 

review before entering any team workflow. For prototypes, this means engineering review 

before sharing beyond the immediate PM-engineering pair.

Handoff protocols: The 80/20 principle applies: the PM uses Claude Code to generate the 

80% prototype; engineering owns the 20% that makes it production-ready. This boundary 

should be explicit and respected.

Agent operations and oversight
Rasmus’s analysis of Claude Cowork highlights the governance stakes clearly. Agents editing files, 

moving assets, and triggering workflows introduce mission-critical failure modes. He observes that 

“if the people employing the agents don’t understand what they want or how to express it, then 

the agent can turn poorly tuned instructions into a mess.”9 The antidote is operational discipline: 
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“Versioned behavior, testing, rollback, policy control, and traceability: they stop being a nice-to-have 

and become the entry ticket for anything that touches real work.”9

PwC’s 2026 predictions reinforce this at the enterprise level, noting that effective agentic AI requires 

agents from different model providers to validate outcomes in high-risk scenarios, with “built-in 

monitoring also includes different agents checking each other’s work.”10

When to hand off to engineering
The decision framework for handoff is straightforward:

• PM owns: Problem definition, prototype generation, user simulation, data analysis, specification 

creation.

• Engineering review required: Any code that interacts with production data, user-facing features 

moving beyond prototype stage, integrations with external systems.

• Engineering owns: Production deployment, performance optimization, security hardening, infra

structure decisions.

Pratt and Valentine’s research confirms the importance of this delineation, noting that “automating 

one task creates ripple effects downstream” and managers must help teams redesign roles and 

routines to avoid “uneven loads or bottlenecks.”5

DO THIS TODAY

Establish three rules for your AI-assisted workflow: (1) Every AI-generated prototype gets a 

15-minute engineering review before wider sharing. (2) Set a daily time boundary — when 

you hit it, stop prompting and review what you have. (3) Keep a log of tasks you have taken 

on since adopting AI tools. If the list has grown significantly, discuss workload boundaries 

with your manager.
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Conclusion

The transformation described in this guide is not theoretical. Product managers are already using 

Claude Code to compress development cycles, generate functional prototypes from natural-

language specifications, run data analyses without analytics team dependencies, and stress-test user 

flows through persona simulation. The techniques are specific, the workflows are documented, and 

the results are measurable.

Key findings in review
The evidence points to five core shifts in how product management operates in 2026:

First, the PM role is expanding from specification writer to product operator. AI coding agents enable 

direct engagement with the full development lifecycle — prototyping, analysis, testing, documentation 

— without requiring traditional engineering skills.1 2

Second, multi-perspective AI collaboration through frameworks like BMAD and the Agent Bullpen 

technique replicates the cognitive diversity of cross-functional teams within a single PM session — 

with built-in agent personas that require no manual setup.11 6

Third, context architecture — not prompt engineering — determines output quality. Building structured 

reference libraries is the foundational investment that separates effective AI users from frustrated 

ones.3

Fourth, spec-driven development with tools like GitHub’s SpecKit compresses the path from feature 

idea to working prototype, changing the nature of engineering conversations from spec review to 

prototype refinement.2 5

Fifth, governance is not optional. Unstructured AI adoption leads to work intensification, with the 

research clearly showing that without intentional management, “AI makes it easier to do more — but 

harder to stop.”4

Implications for product leaders
Product leaders should treat AI tool adoption as a product management discipline. The framework 

identified by Pratt and Valentine applies directly: define problems worth solving, evaluate technology 

options, experiment deliberately, and integrate into existing workflows.5 Organizations that mandate 
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AI usage without providing workflow infrastructure will see the burnout and cognitive overload that 

Ranganathan and Ye documented.4

The role of the product manager is evolving toward what Srinivasan and Wei call the agent manager 

— a leader who orchestrates how AI agents learn, collaborate, and perform alongside humans.6 This 

is not a future state. It is the current reality for practitioners who have adopted these techniques.

Prioritized action items

This Week

Install Claude Code. Cre

ate a CLAUDE.md file with 

your product context. Run 

one PRD through the pro

totype pipeline. Measure 

the result.

This Month

Build a context library. In

stall BMAD and SpecKit. 

Establish review check

points and handoff proto

cols with your engineering 

team.

This Quarter

Systematize your AI work

flows. Document what 

works. Share with your 

team. Measure cycle time 

reduction across your 

process.

What to watch for next
The convergence of agentic AI with product management is accelerating. Rasmus characterizes the 

current moment as a shift from the “file-and-app model toward intent-and-outcome computing,”9 

where work begins with stating what needs to happen rather than navigating through application 

interfaces. As this paradigm matures, the product managers who have built the context infrastructure, 

governance discipline, and multi-agent orchestration capabilities described in this guide will be 

positioned to lead the transition.

Whether they will actively shape that change — or let it quietly shape them.

— Ranganathan and Ye
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