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My Background

2015 – 2019

Kathmandu University, Nepal — BE in Computer Engineering

2019 – 2020

Fusemachines, Nepal — ML Engineer, my first job

2020 – 2025

Rochester Institute of Technology, NY, USA — PhD in Computer Science

2022 (14 weeks)

Amazon Alexa, Sunnyvale, CA — Applied Scientist Intern, speaker recognition

2025 – Present

Meta, Menlo Park, CA — Research Scientist, video enhancement and Applied AI
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Some of my Ph.D. Research Projects

MathDeck

Formula-and-text search

MultiModal Chemical Search

Chemical structures and reaction descriptions

Projects: shahayush.com/projects/  
Publications: shahayush.com/publications/
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http://shahayush.com/projects/
https://shahayush.com/publications/
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Tools, workflows and controlled autonomy
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At Meta, small failure rates reach many people

3.60B
daily active people

Facebook, Instagram, Messenger, WhatsApp

June 2026 reported average

0.1% of that population

3.60 million

people in a hypothetical

impact scenario

Meta Q2 2026 results. 
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https://investor.atmeta.com/investor-news/press-release-details/2026/Meta-Reports-Second-Quarter-2026-Results/


AI agent and agentic AI

Term Working definition Example

AI agent
One system choosing actions 

toward a goal

An assistant investigates a failing 

test

Agentic AI
The broader approach of goal-

directed action

A briefing workflow that retrieves, 

checks and revises

Multiple agents One possible architecture
A scout, reviewer and writer 

cooperate

Anthropic 10

https://www.anthropic.com/engineering/building-effective-agents


The loop behind a research assistant

Anthropic · OpenClaw 11

https://www.anthropic.com/engineering/building-effective-agents
https://docs.openclaw.ai/tools/self-learning
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NEXT · 02

Context, skills and MCP

We have a working picture of an agent.

What context and capabilities make it 

useful?

01  Why agents

02  Context, skills and MCP

03  Everyday workflows

04  A second brain

05  Personal tools, voice and remote

06  Agent teams

07  Controlled autonomy

08  Production and research
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A tool for each kind of delegation

Your task A useful starting point First experiment

Work inside a repository Claude Code + project instructions One small change with a check

Recurring personal 

workflow
Cron or OpenClaw or Muse Draft a morning briefing

Understand a source 

collection
NotebookLM Audio discussion of two documents

Repeated team 

procedure
A skill + connected tools Meeting notes from a transcript

Claude Code · OpenClaw · Google · Meta 13

https://code.claude.com/docs/en/memory
https://docs.openclaw.ai/automation/cron-jobs/managing-jobs
https://blog.google/innovation-and-ai/products/notebooklm-app/
https://muse.ai/


An example CLAUDE.md

# Project: research briefing 

Purpose: produce a cited daily draft. 
Inputs: sources/ and preferences.md 
Outputs: drafts/YYYY-MM-DD.md 

Keep source URLs beside each claim. 
Say when no relevant papers are found. 
Do not invent results or citations. 
Record unresolved questions in state.md.
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/init

/context



A task prompt with a checkable finish

Read CLAUDE.md and sources/demo-paper.md. 
Create drafts/example-brief.md. 
Include the finding, limitation and URL. 
Label this paper as a fictional example. 

Before finishing: 
Check every factual sentence against the source. 
List any unsupported claims you removed.
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Tip: Use AI to generate a good prompt that you want to use for the AI



An index selects the relevant evidence

Anthropic 18

https://www.anthropic.com/engineering/effective-context-engineering-for-ai-agents


At Meta, agents need a map of the codebase

59 context files

Navigation for 4,100+ code files

Commands and key files

Hidden compatibility rules

Cross-module dependencies

Periodic checks for stale context

# Module: event ingestion 

Test: run compatibility tests 
Key files: schema/, readers/ 

Never reuse serialized IDs. 
Old readers still depend on them. 

See also: dependency-index.md

Meta pipeline case study, April 2026
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https://engineering.fb.com/2026/04/06/developer-tools/how-meta-used-ai-to-map-tribal-knowledge-in-large-scale-data-pipelines/


A meeting-notes skill

--- 
name: meeting-notes 
description: Draft notes from a transcript. 
disable-model-invocation: true 
--- 
Extract decisions and explicit action owners. 
Quote the supporting transcript lines. 
Mark missing owners or dates as unresolved. 
Write a draft. Never send it automatically.

Illustrative Claude Code skill 20

https://code.claude.com/docs/en/skills


Superpowers brainstorming before coding

Start “Help me plan a daily research briefing.”

Clarify Audience? Sources? Delivery? Failure behavior?

Compare A scheduled script or an adaptive agent?

Approve Review the design before implementation

Superpowers 21

https://github.com/obra/superpowers


MCP separates the host from integrations

Model Context Protocol · MCP 22

https://modelcontextprotocol.io/docs/2026-07-28/learn/architecture


Connecting a service with MCP

claude mcp add --transport http notion \ 
  https://mcp.notion.com/mcp 

# Inside Claude Code 
/mcp 

Authenticate the account you intend to use. 
Inspect tools and access before a real task.

Claude Code MCP 23

https://code.claude.com/docs/en/mcp
https://code.claude.com/docs/en/mcp


Script, skill, MCP or agent?

You need… Reach for…

The same known sequence every time A script or fixed workflow

A repeatable judgment procedure A skill

A standard connection to a service An MCP integration

Adaptive choices based on results An agent loop

Anthropic · Claude Code 24
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NEXT · 03

Everyday workflows

The agent now has instructions, skills and tools.

What can we delegate in an ordinary 

workday?
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03  Everyday workflows

04  A second brain

05  Personal tools, voice and remote

06  Agent teams

07  Controlled autonomy
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Meeting notes with an approval gate

Illustrative workflow design 26



A daily paper briefing

Illustrative research workflow 27



OpenClaw/Claude gives the workflow a schedule

Trigger A scheduled job starts a bounded task

Workspace Instructions, sources and durable state

Delivery A draft or an explicitly authorized channel

Control Run history, pause, retry and review

OpenClaw 28

https://docs.openclaw.ai/automation/cron-jobs/managing-jobs
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NEXT · 04

A second brain

Daily workflows produce useful notes and evidence.

How do those outputs become reusable 

knowledge?

01  Why agents

02  Context, skills and MCP
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Karpathy’s LLM-maintained personal wiki

Andrej Karpathy: LLM Knowledge Bases tweet

Andrej Karpathy: LLM Wiki idea file 32

https://x.com/karpathy/status/2039805659525644595
https://gist.github.com/karpathy/442a6bf555914893e9891c11519de94f


PARA organizes knowledge around action

Folder What belongs here Example

Projects
An outcome you are actively 

pursuing
Prepare the Fuse fellowship session

Areas An ongoing responsibility
Research practice or team 

operations

Resources Reference material and interests
Document AI papers and useful 

techniques

Archive Inactive or completed material Finished project notes and old plans

Tiago Forte 33

https://fortelabs.com/blog/para/


Obsidian is the shared Markdown workspace

Readable files

The person and agent use the 

same .md notes

Connected context

Links and graph view expose 

relationships

Reusable structure

Daily Notes, Templates and 

Templater

Obsidian · Obsidian Help Daily Notes· Templater 34

https://obsidian.md/
https://github.com/obsidianmd/obsidian-help/blob/master/en/Plugins/Graph%20view.md
https://silentvoid13.github.io/Templater/introduction.html


My daily Obsidian automation loop
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A daily note template you can adapt

# <% tp.date.now("YYYY-MM-DD") %> 

## Schedule 
## Meetings 
## Project progress 
## Learnings 
## Tomorrow 

Project: [[Projects/Fuse-session/Overview]] 
Source links stay beside imported claims.

Illustrative Templater file; not the presenter’s private template 36



Three jobs keep the day organized

Trigger Concrete output Check before finishing

Start of day Today’s note and a schedule draft Correct local date and time zone

After meetings Notes linked to the matching project
Source ID, owner and duplicate 

check

End of day
Learning summary and tomorrow’s 

context

Evidence links and unresolved 

questions

Illustrative implementation of presenter’s workflow 37
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NEXT · 05

Personal tools, voice and 

remote

The second brain preserves context between tasks.

How do we use it without staying at the 

keyboard?

01  Why agents

02  Context, skills and MCP

03  Everyday workflows

04  A second brain

05  Personal tools, voice and remote

06  Agent teams

07  Controlled autonomy

08  Production and research
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NotebookLM turns sources into listening

Google 39

https://blog.google/innovation-and-ai/products/notebooklm-app/


A NotebookLM commute demo

Sources Add two papers you want to compare

Audio Generate an Audio Overview

Conversation Join interactive mode and ask a question

Follow-up Return to the source for exact evidence

40



Muse: a personal agent at muse.ai

Try a bounded task

“Compare three laptops within my budget.

Show the tradeoffs. Ask before buying.”

Inspect the controls

Review permissions before approving.

Check the activity log and goal progress.

https://muse.ai/

41

https://muse.ai/


Voice captures the context while it is fresh

Claude Code · Wispr Flow 42

https://code.claude.com/docs/en/voice-dictation
https://wisprflow.ai/
https://wisprflow.ai/


Claude /voice, Wispr Flow and Superwhisper

Tool Practical use Try it

Claude Code /voice Dictate directly into a CLI prompt
Enable /voice, hold Space, review, 

Enter

Wispr Flow Dictate into other apps too
Try quiet speech near the 

microphone

Superwhisper
Voice-to-text with configurable 

modes
Choose a mode suited to the task

43Claude Code · Wispr Flow, Superwhisper

https://code.claude.com/docs/en/voice-dictation
https://wisprflow.ai/
https://superwhisper.com/


Remote Control puts the session on my phone

# Start from the project directory 
claude remote-control 

# Or connect an existing session 
/remote-control 

Open the session link or scan its QR code. 
Check progress, send guidance, review approvals. 
Execution stays on the local machine.

Claude Code Remote Control 44

https://code.claude.com/docs/en/remote-control
https://code.claude.com/docs/en/remote-control


I sleep. The machine stays awake.
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NEXT · 06

Agent teams

We can listen, dictate and steer work from a phone.

When should several agents work together?

01  Why agents

02  Context, skills and MCP

03  Everyday workflows

04  A second brain

05  Personal tools, voice and remote

06  Agent teams

07  Controlled autonomy

08  Production and research
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A concrete team request

Create a team to prepare a research briefing. 
Scout: find relevant papers and source IDs. 
Reviewer: challenge claims and limitations. 
Writer: draft only from reviewed evidence. 

Use separate working files. 
Lead owns the final brief and resolves conflicts. 
Stop after 3 papers or the agreed budget.

Claude Code Agent Teams 47

https://code.claude.com/docs/en/agent-teams


A fleet with distinct responsibilities

48
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NEXT · 07

Controlled autonomy

Teams can divide work and challenge one another.

What keeps their actions visible and 

bounded?

01  Why agents

02  Context, skills and MCP
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06  Agent teams
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Human-in-the-loop and human-on-the-loop

51



Permissions live outside CLAUDE.md

// .claude/settings.json (remove this comment) 
{ "permissions": { 
    "allow": ["Bash(npm test)"], 
    "ask": ["Bash(git push *)"], 
    "deny": ["Read(./.env)"] 
} } 

/permissions

Illustrative settings fragment; full valid JSON in demo folder 52



An audit trail you can follow

Event Record

Task started Task ID, goal, allowed scope and budget

Evidence retrieved Source ID, URL, timestamp and access result

Action proposed Exact artifact or tool arguments

Approval received Approver and the approved action

Task finished Result, checks, unresolved items and state

53



Self-learning through reviewed feedback

OpenClaw · Claude Code Memory 54

https://docs.openclaw.ai/tools/self-learning
https://code.claude.com/docs/en/memory
https://code.claude.com/docs/en/memory
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Production and research

Permissions, evidence and state make work 

reviewable.

What changes when real people depend on 

it?

01  Why agents

02  Context, skills and MCP

03  Everyday workflows

04  A second brain

05  Personal tools, voice and remote

06  Agent teams

07  Controlled autonomy

08  Production and research
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At Meta, AI has to fit the product

Instagram Cutouts

On-device segmentation with ExecuTorch

WhatsApp calls

Bandwidth estimation balances quality,

call smoothness and device limits

Published Meta examples and product image, July 2025.
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https://engineering.fb.com/2025/07/28/android/executorch-on-device-ml-meta-family-of-apps/


A change reaches people in stages

Each gate checks user impact

Compare latency, errors and quality

against the stable version.

A regression stops expansion

Restore a known-good version when safe.

Alert the owner and verify recovery.

Illustrative stages, not a universal Meta pipeline. Meta configuration-safety discussion, April 2026. 57

https://engineering.fb.com/2026/04/08/security/trust-but-canary-configuration-safety-at-scale-meta-tech-podcast/


An offline win is only a hypothesis

The metric says You still have to show

Accuracy went up on the eval set The eval set still looks like today's traffic

Quality improved on average Important cohorts stay within quality guardrails

The model is better It fits the latency and the memory budget

The experiment is positive The effect survives a longer run

Optional · Guardrail metrics and online experimentation are standard practice across the industry 58



A faster median can hide a worse user experience
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expanding.

Illustrative release comparison. All latency values are synthetic.
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Production testing includes failure and recovery

What can fail? Test or signal

Model quality Regression cases and quality by cohort

Device or traffic limits Old phones, weak networks, bursts, p95/p99

Data and dependencies Stale features, timeouts, missing inputs

Agent behavior Wrong tool, duplicate action, weak evidence

Recovery Kill switch, fallback and rollback rehearsal

Practical test matrix. Meta HawkEye provides the public ML-debugging example.

60

https://engineering.fb.com/2023/12/19/data-infrastructure/hawkeye-ai-debugging-meta/
https://engineering.fb.com/2023/12/19/data-infrastructure/hawkeye-ai-debugging-meta/
https://engineering.fb.com/2023/12/19/data-infrastructure/hawkeye-ai-debugging-meta/


At Meta, AI helps assess a change before release

Code change + metadata

Diff Risk Score

Risk estimate and suspect snippets

help focus review and release decisions

10,000+

changes enabled during

a sensitive event in 2024

Meta Diff Risk Score, August 2025. Risk prediction does not certify a change.
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https://engineering.fb.com/2025/08/06/developer-tools/diff-risk-score-drs-ai-risk-aware-software-development-meta/


When it breaks, mitigation limits the impact

Restore service where safely possible

A rollback can limit harm while diagnosis continues.

The review identifies better tests, alerts and recovery steps.

Illustrative sequence and timescales. Diagnosis and mitigation can overlap. 62



A bounded triage agent gathers evidence

Autonomous investigation ends at a reviewable report
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Recovery needs evidence after the action
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08  PRODUCTION AND RESEARCH

A controlled experiment loop

Production evidence and research evaluation

make autonomous work reviewable.
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Karpathy’s autoresearch experiment loop

https://github.com/karpathy/autoresearch
66

https://github.com/karpathy/autoresearch


Autoresearch: progress across experiments

Source: github.com/karpathy/autoresearch
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THANK YOU

Thank you for your time

68

Happy to continue the conversation.

Ayush Kumar Shah

aykumars07@gmail.com, 
shahayush@meta.com 

linkedin.com/in/ayush7

shahayush.com

mailto:aykumars07@gmail.com
mailto:shahayush@meta.com
http://linkedin.com/in/ayush7
http://linkedin.com/in/ayush7
http://shahayush.com/
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DISCUSSION

Questions and discussion
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