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NN (o]l EXECUTIVE STRATEGY - PARADIGM SHIFT

Universal Autonomous Al Workforce Runtime

High-Performance Rust Architecture for End-to-End Remote Digital Employees PAGE 03 / 42

From Scripted Automation to Autonomous Digital Employees

Fathom introduces an enterprise-grade, self-hosted Rust runtime designed to coordinate fleets of autonomous remote digital
employees. These agents formulate plans, execute multi-day workflows, operate browsers via accessibility trees, perform OSINT
investigations, engineer software, and interact across corporate channels 100% remotely.
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Figure 3.1: Fathom Command Center — 3-pane execution workspace with sub-agent swarm dispatch, live computer use, and
CRM synchronization

100% Remote Operation

Autonomous agents operate
independently inside sandboxed
environments, interacting with web
portals, registries, APls, and CRMs 24/7.

Fathom Autonomous Workforce Runtime

Elastic-2.0 License

Microsecond Rust Engine

Zero-cost abstractions and Tokio task
trees provide ~0.75 ms tool dispatch, 94
ps memory absorption, and 500x faster
cold starts.

Unlimited Neural Compute

Routing to frontier models (Kimi k3,
Qwen 3.8 Max, GLM 5.3) enables flat
monthly per-seat economics with zero
metering anxiety.

Strategic Objective: Deliver a scalable software foundation where businesses deploy specialized digital workers on demand—
scaling operational capacity infinitely without linear headcount expansion.
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NN (o]l MACRO PROBLEM - THE HIRING BOTTLENECK

The Broken Remote Hiring Landscape
Why Traditional Outsourcing and Human Headcount Scaling Fail Modern Companies PAGE 04 / 42

The Remote Workforce Crisis: High Cost, High Friction, Slow Ramp-Up
Scaling modern digital operations with human remote labor faces severe structural limitations: exorbitant salaries, months of

recruiting lag, high employee turnover, timezone disconnects, and inconsistent task execution. Knowledge work has become the
primary operational bottleneck for high-growth enterprises.

Human Remote Labor Pain Points The Fathom Digital Solution

¢ High Overhead: $4,000-$10,000/mo per knowledge worker + e Fractional Cost: Predictable flat monthly subscription per
equipment, licenses, and payroll taxes. autonomous employee seat.

¢ Burnout & Inconsistency: Human SDRs and data staff make ¢ Deterministic Quality: Every task follows verified standard
errors on thousands of complex rows. operating procedures (SOPs).

¢ Timezone & Availability Lag: Work halts during nights, e 24/7/365 Continuous Output: Digital coworkers process
weekends, and holidays. inbound leads and pipelines around the clock.

e Churn & Knowledge Loss: When staff leave, institutional * Permanent Knowledge: All discoveries and client preferences
memory disappears. persist forever in memory graphs.

Operational & Financial Comparison Matrix
Evaluation Factor Traditional Remote Staff Outsourced Agency Fathom Autonomous Coworker

4 — 8 Weeks (Recruiting &

Onboarding Time Training) 2 — 4 Weeks (Contract SOW) Instant (< 60 Seconds via CLI/API)

Monthly Cost High ($4,000 - $10,000/mo Variable [ Retainer ($2,500 - i

Basis + Taxes) $7,500/mo) Flat Monthly Subscription per Seat

o .

Token & API N/A Extra Billed Client Surcharges 100% Unlimited Compute

Expenses (Included)

e e Human Speed (Minutes to Human Speed (Days to Microsecond Rust Dispatch (~0.75
Hours) Turnaround) ms)

Ope'ratl‘n'g 40 Hours | Week (Business Business Hours Only 168 Ho‘urs | Week (24/7 Continuous

Availability Hours) Execution)

The Strategic Imperative: In an era of compressed margins and fierce global competition, companies that transition routine
research, outreach, data entry, and computer tasks to autonomous digital staff gain an unassailable operational speed and cost
advantage.
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(NN (o]l PRODUCT PHILOSOPHY - PARADIGM COMPARISON

Digital Coworkers vs. Scripted Chatbots

Moving Beyond Single-Prompt Chat Interfaces to Autonomous Goal-Driven Agents PAGE 05 / 42

The Fundamental Difference: Proactive Agency vs. Reactive Text Generation
Most commercial Al tools are passive text assistants: they wait for a human prompt, generate conversational text, and stop

immediately. Fathom instantiates proactive digital coworkers: given a high-level goal, they independently formulate a multi-step
plan, spawn specialized sub-agents, operate browser tools, verify work against objective criteria, and deliver finalized deliverables
directly to your CRM, database, or team channels.

Traditional Al Chatbot (Single-Turn Reactive) Fathom Autonomous Coworker (Multi-Agent

Swarm)
1. Prompt: Human writes: "Give me 50 fintech leads in London"

1. Goal Assigned: "Enrich 50 verified London FinTech VP

2. Generation: LLM produces hallucinations from static training leads"
weights
2. Autonomous Plan: Coordinator spawns 4 parallel Tokio sub-
3. Human Work: Operator manually looks up MX records & agents
tests emails

3. Active Execution: Scrapes registries, runs SMTP 250 OK
4. Data Entry: Human copy-pastes data into CRM manually row probes
by row
4. System Sync: LLM Judge validates quality & pushes directly
Bottleneck: The human operator remains trapped as the manual to amoCRM
executor, data validator, and tool operator.

Advantage: Complete end-to-end task ownership from initial query
to final system-of-record synchronization.

Key Lifecycle Differences at a Glance

Lifecycle

R R Single-Turn Chatbots Fathom Digital Coworkers
Dimension
Initiation Requires constant synchronous human Autonomous scheduled triggers (Cron), webhooks,
Mechanism prompting. or API.
oncurrenc . . . . .
::/Iodel v Single sequential thread of thought. Parallel multi-core Tokio task swarms (JoinSet).
. Crashes or hallucinates; requires human Self-healing retries with error diagnosis & task
Failure Recovery . N
reprompting. augmentation.
. . Durable SQLite database with append-only fact
State Persistence Stateless; context vanishes on tab closure. . « PP y
versioning.
. e s Unchecked text generation with zero Multi-signal validation gates & automated LLM
Action Verification s .
validation. Judge review.

The Autonomous Standard: Fathom coworkers don't just draft emails or write snippets—they find the decision-maker, verify
deliverability, operate the sales platform, and track pipeline outcomes completely autonomously.

Fathom Autonomous Workforce Runtime - Elastic-2.0 License - Strategic Whitepaper Presentation v0.3.0 - Page 05 of 42



NN (o]l WORKFORCE ARCHETYPES - PERSONAS

The 5 Core Digital Worker Archetypes

Specialized Autonomous Roles Pre-Tuned for Immediate Enterprise Deployment PAGE 06 / 42

Pre-Configured Autonomous Employee Roles
Fathom supports specialized coworker personas out-of-the-box. Each persona is configured with role-specific system prompts (up to
32,000 characters), optimized tool sets, strict governance policies, and tailored verification loops.

inbox // routine-sweep s GLM 5.3 (Zhipu AI)

@ Chief of Staff

@ Chief of Staff
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m | Market Intel

Take Control

) ' Talent Scout

Inbox got away from me over the weekend, sweep it? Morning sweep

Back-Office
y Reply Zero check

email.batch_fetch(folder="INBOX", status="unread") 41 unread
“<| DevOps Maintainer
email.archive_noise(fi 26 archived

email.draft_reply(to="Nora", tone="executive" Draft Held

Sweep completed in 1.8 seconds. Inbox at zero.

Archived: 26 newsletters & promotional receipts

Auto-Replied: 9 routine calendar scheduling threads

v

v

v Drafted & Held: 6 personalized drafts for your review
v

Flagged: 1 contract renewal question from Nora

Nora's draft confirms seat expansion and quotes contract section 4.2.
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Figure 6.1: Autonomous Chief of Staff — 4l-thread inbox sweep, noise archival, draft triage, and multi-persona

execution
1. Autonomous Sales Rep (SDR) 2. Market Intelligence & OSINT
Searches business directories (Companies House, registries), Monitors competitor websites, pricing tables, and feature
traverses leadership rosters, runs SMTP 250 OK probes, and matrices; tracks executive hiring velocity; assimilates facts into
pushes leads to amoCRM/HubSpot. memory graphs in 94 us.
3. Executive Talent Scout 4. Back-Office Assistant 5. DevOps Maintainer
Scours GitHub commit logs and AST Operates corporate web portals via Maps codebases via AST parsing (34ms
structures to map senior engineers, Playwright accessibility trees, reconciles across 240 files), reproduces bugs in
constructing verified dossiers. invoices against POs. sandboxes, and opens PRs.
Organizational Leverage: A single human department manager can effortlessly supervise a team of 10 to 50 specialized digital
employees across multiple business functions.

Fathom Autonomous Workforce Runtime - Elastic-2.0 License - Strategic Whitepaper Presentation v0.3.0 - Page 06 of 42



NN (o]l DAY IN THE LIFE - OPERATIONAL WORKFLOW

A Day in the Life of a Digital Employee

24-Hour Continuous Execution Cycle of an Autonomous Fathom Worker PAGE 07 / 42

Continuous 247 Autonomy: Zero Idle Time, Zero Latency

While human teams sleep, Fathom coworkers execute scheduled background operations, monitor market shifts, prepare outbound
campaigns, verify deliverability, and stage pipeline deliverables for morning review.

02:00 AM Scheduled Pipeline Trigger (Atomic Cron Lock)
The SDR coworker wakes via atomic cron claim in SQLite, loads target market parameters, and initializes its search session.

02:15 AM Parallel Multi-Engine Web Scraping Swarm
The coordinator spawns 4 worker sub-agents querying registries and corporate websites, extracting 85 candidate records.

03:30 AM Multi-Signal Verification & Non-Intrusive SMTP Probing
Validates DNS MX records and conducts gentle port 25 SMTP handshakes. 62 emails confirmed deliverable (0.95+ confidence).

05:00 AM Goal Mode LLM Judge Review & Gap-Filling Sweep
Evaluates lead quality against the goal. Identifies missing LinkedIn URLs; launches targeted gap-filling subtasks.

Deduplication & Long-Term Memory Assimilation

07:00 AM
Deduplicates records against local contact registry; absorbs new facts into the SQLite entity graph at 94 us per fact.

08:30 AM CRM Synchronization & Morning Executive Briefing

’ Pushes 62 verified leads into amoCRM/HubSpot with full enrichment, and sends an executive briefing to Telegram.
Real-Time Telemetry & Exception Handling Zero Human Prospecting Friction
If a web portal throws a Cloudflare challenge or rate limits, Fathom Account executives arrive at 9:00 AM to a pipeline populated with
automatically pivots to secondary search engines or pauses pre-verified decision-makers, direct email addresses, and
gracefully for human lease takeover. personalized outreach drafts ready for 1-click execution.

The Compounding Advantage: 6 hours of autonomous nighttime execution delivers more qualified pipeline than a full-time
human SDR produces in an entire work week.

Fathom Autonomous Workforce Runtime - Elastic-2.0 License - Strategic Whitepaper Presentation v0.3.0 - Page 07 of 42



NN (o]l COMMERCIAL STRATEGY - PRICING MODEL

The Virtual Employee Subscription Model

Seat-Based Flat Pricing: Eliminating Token Metering and Billing Anxiety PAGE 08 / 42

Commercial Model: Pay Per Autonomous Coworker Seat
Traditional Al tools force customers to monitor complex token meters, calculate cost-per-call, and live in constant fear of unexpected

billing spikes. Fathom adopts a transparent subscription model: customers subscribe to dedicated virtual employee seats on a flat
monthly basis.

100% Unlimited Usage Included Enterprise Budget Predictability

¢ Unlimited Neural Compute: Run tens of millions of tokens e Fixed OpEx: Treat Al workers as standard fixed-cost software
monthly without extra surcharges or throttling. seats rather than volatile utility bills.

¢ Unlimited Tool Invocations: Web search, browser automation, ¢ Elastic Expansion: Add 5 SDRs during a sales sprint and scale
email validation, and code execution. back down instantly without severance costs.

¢ Unlimited Job Schedules: Set up continuous hourly or daily ¢ No Micro-Management: Teams don't need to restrict Al usage
recurring background workflows. to save token budget.

Subscription Tier Architecture Overview

Subscription Target Dedicated -
. L. . Included Capabilities & Fleet Features SLA & Support

Tier Organization Capacity

Starter Seat Solo Founders, 1 Dedicated Full OSINT tools, 7 search engines, contact Community /
SMBs Worker verification, Telegram bot notifications. Standard
Scaleups Multi-agent tree coordination, CRM auto- Priority 8h

Growth Pod .p ! 3 -5 Coworkers  sync, Playwright sandboxing, persistent y
Agencies Response

memory.
. . . Cust k ts, dedicated .
Enterprise Mid-Market, 10+ Dedicated Pgsstogscgtvzzugtre?rcr)gqlz—;s;I;E:C 24/7 Dedicated
Fleet Enterprises Workers 9 ! ! Slack SLA

private VPC.

The Commercial Commitment: You pay for the digital worker's business output and role, never for the number of words it
reads, reasons over, or writes.
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NN (o]l NEURAL ECONOMICS - MARGIN ARBITRAGE

Unlimited Neural Compute Engine
Harnessing Frontier Foundation Models for High-Throughput Cost Arbitrage PAGE 09 / 42

The Foundation Model Cost-Performance Revolution
Offering unlimited neural compute is economically viable because Fathom intelligently routes tasks to next-generation frontier foundation
models that deliver elite reasoning at a fraction of legacy pricing.

analyst // competitor-pricing-diff s Kimi k3 (Moonshot)
" Market Intel Live Inspection

Chief of Staff
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[DOM Diff
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4

> Slack Alert

- Market Intel

Take Control

® ' Talent Scout

Track top 15 fintech competitors for pricing adjustments or new feature drops Competitor diff sweep Ev 6 hours

Back-Office
y Weekly executive digest Friday 5:00 PH

> tool: web_feed.crawl_dom(target="https://stripe-x.io/pricing") DOM diff: 3.4KB

<) DevOps Maintainer

, tool: memory.absorb_fact(entity="Str ", relation="has_pric

Detected significant pricing adjustment on Stripe-X:

v Memory Updated: Node StripeX_Pricing_Q3 stored in SQLite graph

Alert dispatched to Slack #executive-intel. Summary PDF prepared.
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Figure 9.1: Real-Time Market Intelligence — DOM diff tracker detecting competitor tier pricing shifts and updating
semantic memory

Kimi k3 (Moonshot Al) Qwen 3.8 Max (Alibaba) GLM 5.3 (Zhipu Al)
Ultra-Long Context (200k+): Processes Tool Calling & Code: Exceptional Fast Decomposition: High-speed
massive regulatory filings and deep precision in structured function calling reasoning engine optimized for
recursive research trees with flawless and browser REPL execution with coordinator agents breaking down
recall. microsecond JSON. complex user briefs in <200ms.

The Economic Reality: High-volume intelligence work no longer requires six-figure LLM budgets; compiled Rust combined with
frontier cost arbitrage unlocks unlimited enterprise scaling.
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FINANCIAL ANALYSIS - ROI & TCO
Total Cost of Ownership (TCO) & ROI

Hard Economic Numbers: Comparing In-House Staff, Traditional Al Stacks, and Fathom

Executive Financial Summary: The 10x ROl Multiplier

PAGE 10 / 42

Deploying a Fathom digital employee eliminates the vast majority of operational expenses associated with human hiring, third-party

data subscriptions, and complex cloud Al pipelines.

recruiter

2 Talent Scout

w Chief of Staff

' Sales Outbound

- Market Intel

Talent Scout
B

Map 30 senior Rust architects with Tokio & distributed systems expertise in Berlin

y Back-Office

<) DevOps Maintainer
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// rust-tokio-sourcing 5 6LM 5.3 (Zhipu AI)

Live Inspection

ithub.com/tokio-rs

Take Control

GitHub talent crawler Daily 11:00 P}

Candidate follow-up

38 candidates
thub", "Linkedin"])

Berlin (4.2y

250 0K

Mapped candidate dossier for Alexander Vance (Principal Systems Eng):

v GitHub Proof: 142 commits to tokio-rs/tokio (SIMD AVX-512)

v Current Seniority: Senior Rust Eng at CloudScale (Berlin)

v lcebreaker: Generated from EuroRust 2025 presentation

3 candidate intro emails drafted in your voice.

(W) Yakushev Hermann - Tokyo Node

® 6 Nodes Running

Unmetered

Figure 10.1: Executive Talent Scout — Mining GitHub AST repositories and constructing verified candidate dossiers

Saa$ Tool Consolidation: Replacing 6 Subscriptions

e Zoominfo [ Apollo: Replaced by live 7-engine OSINT registry &
directory scraping.

e ZeroBounce [ MillionVerifier: Replaced by real-time port 25
SMTP handshake engine.

* Pinecone [ Weaviate: Replaced by zero-cost embedded SQLite
FTS5 semantic memory.

performance autonomous runtime.

Fathom Autonomous Workforce Runtime Elastic-2.0 License

Strategic Whitepaper Presentation

Payback Period & Margin Multiplier

With a single digital SDR booking 8-15 qualified demo meetings in
its first month, customer payback is achieved in under 14 days,
permanently expanding EBITDA margins.

Bottom-Line Impact: Replaces over $500,000 in recurring labor and fragmented software tool costs with a unified, high-

v0.3.0 Page 10 of 42



NN (o]l ELASTIC SCALE - WORKFORCE FLEXIBILITY

Elastic Scaling: Scaling from 1to 100 Workers
Instant Operational Capacity Adjustments Without HR Overhead or Severance Costs PAGE 11 / 42

Elastic Digital Labor: Instant Capacity on Demand

Human organizations suffer from severe scaling friction: hiring takes 60+ days, onboarding drains senior team bandwidth, and
downsizing carries severe cultural and severance costs. Fathom delivers instant elastic workforce scaling, enabling organizations
to burst from 1 to 100+ concurrent workers in under 60 seconds.

finance // invoice-3way-match s Quen 3.8 Max (Alibaba)
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m | Market Intel

Take Control

) ' Talent Scout

Reconcile August freight invoices against warehouse purchase orders and stage batch in Mailbox invoice sweep
’ Back-Office QuickBooks

Month-end closing

“<| DevOps Maintainer

3-way invoice reconciliation completed across $482,000 transaction volume:

v 500 Invoices: Parsed with 100.
v PO Matching: 498 exact matc
v QuickBooks Entry: Batch paymer

Saved approximately 80 hours of manual bookkeeping.

‘akushev Hermann - Tokyo Node

0.75 ms Unmetered

Figure 11.1: Back-0ffice Assistant — 3-way invoice reconciliation across $482,000 transaction volume in QuickBooks

1. Instant Spin-Up (< 60s) 2. Campaign Sprint Bursts 3. Zero Severance Overhead

Deploy 10 new SDRs or Research Analysts Spin up 50 workers for an end-of-quarter Pause or reassign workers instantly. No

with a single CLI command or API call. push, process 50,000 records over 72 severance packages, no unemployment

Zero recruiting lag, zero interview cycles. hours, and scale back down with zero claims, no negative organizational morale.
liability.

Strategic Agility: Transform labor from a rigid, high-risk fixed overhead into an agile, on-demand operational lever that flexes
dynamically with business requirements.
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NN (o]l COMMERCIAL ARCHITECTURE - MONETIZATION

Enterprise & Agency Monetization Models
Direct Subscriptions, White-Label Agency Fleets, and Enterprise Dedicated Deployments PAGE 12 / 42

Multi-Channel Revenue Architecture: Capturing SMB to Enterprise Value

Fathom monetizes across three distinct commercial channels: direct SaaS subscriptions for SMBs and mid-market teams, white-label
multi-tenant fleet licenses for agencies, and dedicated private-cloud deployments for regulated enterprises.

devops // sentry-triage-892 s Qwen 3.8 Max (Alibaba)

£ Live Inspection

DevOps Maintainer 42 tok/s - 0.75ms dispatch

™ Chief of Staff

ﬁ Sales Outbound

m | Market Intel

Take Control

) ' Talent Scout

5 - Sentry error triage
Triage Sentry issue #892: ZeroDivisionError in MoM revenue analytics

Back-Office
y Security dependency audit

" " 1 Ny ap (path=' ", de 3 240 files (34ms)
B Devops Maintainer > code_symbols. repo_map (path i 4
> tool: file_ edit(fi y*, line diff="+ Patched

> tool: bash(cm

Bug triaged, reproduced, patched, and tested

v Root Cause: revenue_calc.py:84 crashed when prior month revenue was $0
23 unit tests passing in 1.4Z

v Pull Request: Branch fix/mom-zero-div opened on GitHub (PR #142)

PR ready for engineer review.
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Figure 12.1: DevOps Maintainer — AST symbol search, zero-division error reproduction, and GitHub PR #142 creation

1. Direct Saa$S Subscriptions 2. White-Label Agency Fleets 3. Enterprise Private VPC
Turnkey cloud-hosted digital employees Marketing and lead-gen agencies deploy Self-hosted bare-metal or private cloud
accessible via Telegram, Slack, Web, and Fathom fleets for their clients under their runtime instances with custom LLM
REST API with flat monthly pricing per own brand, reselling autonomous services endpoints, dedicated security vaults, and
active seat. at 80%+ margins. enterprise SLAs.

Sovereign Enterprise Architecture: Regulated industries (financial services, healthcare, defense) deploy Fathom entirely air-
gapped on private servers with zero data leaving corporate premises.
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NN (o]l GO-TO-MARKET - CUSTOMER ACQUISITION

The Self-Replicating Outbound Growth Loop

How Fathom Uses Its Own Digital Workers to Prospect, Enrich, and Close New Customers PAGE 13 / 42

The Autonomous Flywheel: Al Employees Selling Al Employees

Fathom's customer acquisition strategy features a self-reinforcing, autonomous growth loop: the platform's own SDR coworkers
continuously prospect, verify, enrich, and conduct targeted outreach to potential enterprise customers.

1. OSINT Mining

2. Value Audit 3. Warm Outbound 4. Conversion
CFathom'SDEs scan& - Generates 50 free pre- - Reaches decision-maker - Prospect subscribes to
ompanies House verified leads with free lead sample virtual employee seat
registries
Near-Zero Customer Acquisition Cost (CAC) Compounding Acquisition Velocity
¢ No Paid Ad Burn: Eliminates dependency on expensive ¢ Self-Funding Growth: Every new subscription funds additional
Google/LinkedIn advertising. compute for more workers.
e 247 Prospecting Swarm: 5 internal SDRs generate 250+ ¢ Viral Demonstration: The outreach email itself serves as the
personalized touches daily. ultimate product demo.
¢ Instant Proof-of-Work: Outbound emails include real, verified ¢ High Conversion Rate: Delivering pre-verified value converts
leads for the prospect's market. at 4x industry benchmarks.

Autonomous Outbound vs. Traditional SaaS Marketing Economics

Traditional B2B Saa$S (Paid Ads +

Metric SDRs)

Fathom Autonomous Flywheel

Blended Customer Acquisition Cost

(CAC) $2,500 - $6,000 per closed account < $85 per closed account (97% lower)

62% Open [ 11.4% Reply (Value-First

Outbound Email Open | Reply Rates 18% Open [ 1.8% Reply offer)

Under 14 Days (Instant Cash Flow

CAC Payback Period 12 - 18 Months o
Positive)

The Growth Flywheel: The product is its own best salesperson. By demonstrating autonomous capability in the very first
outreach touchpoint, Fathom creates an irresistible value proposition.
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DISTRIBUTION - GO-TO-MARKET
Multi-Channel Go-To-Market Strategy

Developer Open-Core, Product-Led Growth, Enterprise Outbound, and Agency Distribution PAGE 14 / 42

A 4-Pillar Go-To-Market Framework for Market Leadership

Fathom captures market share across the entire business spectrum through four synergistic distribution motions: open-core
developer adoption, product-led free audit trials, autonomous enterprise outbound, and an agency partner network.

coordinator // multi-agent-dag 5 GLM 5.3 (Zhipu AI)

@5 Chief of Staff 42 tok/s - 0.75ms ¢ Live Inspection

Chief of Staff
Sales Outbound

Market Intel

Take Control
Talent Scout

Execute full market & competitive due diligence on 50 German Al HealthTech startups
Daily swarm health check
Back-Office

) tool: swarm.decompose_task(goal: Token quota rebalance

DevOps Maintainer > tool: swarm.spawn_pod(pod_i

: swarm.spawn_pod (pod_i

Hierarchical swarm execution completed in 14.8 seconds across 4 parallel CPU worker pods:

Branch 1 (Registry Pod): Parsed Handelsregister filings for 50 entities

Branch 2 (OSINT Pod): Mapped 82 C-Level executives with verified emails

v
v
v Branch 3 (Tech Stack): Fingerprinted HIPAA/GDPR cloud infrastructure
v

Branch 4 (Synthesis): Merged 50 startup dossiers into executive PDF

Full report compiled with zero context overflow (raw payloads spilt to disk).

p
(¥H) Yakushev Hermann - Tokyo Node
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Figure 14.1: Swarm Coordinator — Tokio JoinSet DAG execution across 4 parallel CPU worker pods with fair-share token

budgets
1. Open-Core Developer Funnel (Bottom-Up) 2. Product-Led Free Audit (Middle-Out)
The high-performance Rust core attracts engineers and technical Prospective clients receive a free, automated 50-lead intelligence
founders, driving bottom-up developer love, GitHub stars, and audit via Telegram bot in 2 minutes, proving immediate speed and
enterprise advocacy. accuracy.

Synergistic Distribution: Open-source credibility establishes technical trust; the free value audit proves immediate business
ROI; agency partnerships drive exponential non-linear scaling.
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NN (o]l CONVERSION FUNNEL - LEAD MAGNET

The Free Value Audit: The High-Converting Lead Magnet

Delivering 50 Pre-Verified Leads for Free as an Irresistible Conversion Hook PAGE 15 / 42

The Value-First Offer: 'We Found 50 Verified Leads for You for Free'

Traditional B2B Saa$S asks prospects to sit through boring 45-minute slide demos. Fathom delivers tangible economic value upfront:
our autonomous system finds, verifies, and packages 50 high-quality leads for the prospect's exact target market—completely free,
before asking for a single dollar.

auditor // dach-fintech-50 s Quen 3.8 Max (Alibaba)

(&) sales Outbound Live Inspection

w Chief of Staff athom.ai/app/audits/dach-fintech
Audit

_ 50 e

' Sales Outbound > :

il
> File: DACH_Fintech_Au
m | Market Intel

Take Control

e ' Talent Scout

Lead quality audit Daily 9 AM
Generate a free 50-lead audit report for FinTech companies in DACH

y Back-Office

#%| DevOps Maintainer

Weekly CRM export Friday 4:00 PV
osint.batch_extract(ge

: export.compile_xUsx(

Free 50-lead value audit deliverable compiled in 84 seconds:

Dr. Marcus Weber (CISO) FinT aria

Elena Schmidt (VPIT) SecureCloud GmbH.

Lukas Becker (Sec) Munich Data Labs

Ready for client delivery via Telegram or PDF export.

Yakushev Hermann - Tokyo Node

@ 6 Nodes Running Unmetered

Figure 15.1: Free Value Audit Deliverable — 50 pre-verified decision-makers with zero bounce rate and CRM sync ready

1. Instant Frictionless Input

Prospect submits simple criteria via
Telegram bot or web form: “Fintech
companies in London with >20
employees”.

Fathom Autonomous Workforce Runtime

Elastic-2.0 License

2. Autonomous Execution (<
2m)

Fathom spawns a 4-agent swarm that
queries registries, extracts executive
contacts, and runs real-time SMTP 250
OK handshakes.

Strategic Whitepaper Presenta

3. Instant Excel & CRM Export

Prospect receives a formatted Excel file
(. x1sx) with 50 deliverable leads and a 1-
click button to push into amoCRM.

Irresistible Conversion Logic: "If Fathom's autonomous worker delivered 50 verified leads in 2 minutes for free, imagine what
a dedicated digital employee will do for your business every single day."

tion v0.3.0 Page 15 of 42



NN (o]l PARTNER ECOSYSTEM - RESELLER NETWORK

The Agency & White-Label Reseller Ecosystem

Empowering Marketing Agencies, Recruiters, and IT Firms to Deploy Al Employee Fleets PAGE 16 / 42

The B2B Multiplier: Turning Service Agencies into Software Operators
Digital marketing agencies, outbound lead-generation shops, executive search firms, and IT managed service providers (MSPs) face

a critical bottleneck: labor costs consume 60-75% of revenue. Fathom provides a turnkey white-label platform that enables
agencies to deploy fleets of autonomous coworkers for their clients.

Agency Operational Transformation Agency Financial Model: 10-Client Deployment
* From Labor to Software Margins: Transition from 20% .
services margin to 80-90% gross margin on client retainers. Metric Traditional Fathom
¢ 1-Click Multi-Tenant Deployment: Manage 20+ client worker Model Fleet Model

fleets from a single unified Fathom dashboard.

Client Retainer
¢ Custom White-Label Branding: Present coworkers under the $30,000/

agency's custom domain, logo, and bot handles. Zﬁ‘;i?:)e (10 $30,000 / month month
¢ Dedicated Client Sandboxes: Isolated Docker containers and
SQLite databases ensure zero cross-client data leakage. Human SDR | Ops $21,000 / month
' $0.00
Payroll (3 staff)
Fathom Runtime $2,400/
Cost $0.00 month
9 $9,000 / mo $27,600/

Net Monthly Profit (30%) mo (92%)

Scale Without Hiring: An agency founder and one operations manager can seamlessly service 30 enterprise clients with 100+
active digital coworkers, achieving $1M+ ARR at 90% net margin.
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NN (o]l COMMUNITY & NETWORK EFFECTS - FLYWHEEL

Skill Marketplace & Template Network

Harnessing Community-Driven Personas and SOPs to Drive Long-Term Defensibility PAGE 17 / 42

The Template Network Effect: Collective Worker Intelligence

As the Fathom community expands, users and partners contribute domain-specific coworker configurations, prompt engineering
frameworks, and tool bindings into a shared Skill & Coworker Marketplace, transforming individual operational breakthroughs into
instant, reusable organizational capabilities.

outreach // instantly-campaign-batch s Quen 3.8 Max (Alibaba)

&) sales Outbound 42 tok/s - 0.75m Live Inspection

w Chief of Staff pp. instantly.a

ﬂ Sales Outbound

m | Market Intel

Take Control
) ' Talent Scout

Queue 500 verified CTO leads for our Q3 Cloud Security outbound sequence with Spintax

N Daily sending throttle check
variants

Back-Office

. campaign.generate_spintax(templat urity_Pitch", variants=4) 4 variants
5 DevOps Maintainer
doh_dns . verify_mx_spf (domain="fatho h.io") SPF/DKIM/DMARC 0K

instantly_bridge.queue_batch(1 count=500, thrc 35/hr" 500 Queued

Campaign staged and deliverability checks passed

v 500 Verified Leads: 100% deliverable mailboxes (SMTP 250 OK confirmed)
v Personalized Icebreakers: Injected based on recent GitHub commits & pr mentions
v Inbox Pre-Warming: 4 domain pools verified with SPF, DKIM & DMARC (100% health score)

v Throttled Delivery: Distributed across 35 sends/hour to ensure 0% spam flagging

Sequence Step 1 scheduled to start Monday 9:00 AM recipient local time.

‘akushev Hermann - Tokyo Node

0.75 ms Unmetered

Figure 17.1: Marketplace SOP Dispatcher — Verified multi-stage outbound outreach template with built-in DNS MX checks
and token budgeting

1-Click Coworker Template Deployment Marketplace Creator Monetization

¢ Fintech SDR: Pre-configured for Companies House, ¢ Template Revenue Sharing: Creators receive a recurring
Crunchbase, and LinkedIn executive discovery. monthly royalty for active employee seats.

* Biotech Patent Scout: Deep-crawls PubMed, Google Patents, ¢ Verified Skill Badging: Enterprise-certified SOPs undergo
and university spin-offs with chemical entity tagging. automated security audits.

¢ Legal Regulatory Auditor: Compares vendor contracts against * Model Context Protocol (MCP): Native MCP plugins integrate
GDPR, CCPA, and statutory liability caps. with CRMs, ERPs, and APlIs.

The Network Advantage: Competitors might replicate agent code, but they cannot replicate an active ecosystem of thousands
of specialized, battle-tested employee personas and community-verified SOPs.
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NN (o]l REAL-WORLD USE CASE - SCENARIO 01

Autonomous Sales Development Rep (SDR)
End-to-End Cold Lead Discovery, Multi-Signal Verification & CRM Pipeline Creation PAGE 18 / 42

Scenario Brief: Scaling Outbound Pipeline for CloudSecure (Cybersecurity SaaS)
Objective: Generate 100 verified CISO and VP IT contacts at mid-market financial firms in London every week with zero bounced emails
and complete tech stack enrichment staged directly into CRM.

auditor // dach-fintech-50 s Qwen 3.8 Max (Alibaba)

&) sales Outbound Live Inspection

athom. ai/af

@ Chief of Staff

ﬂ Sales Outbound

m | Market Intel

Take Control
) ' Talent Scout

Lead quality audit

Back-Office Generate a free 50-lead audit report for FinTech companies in DACH
y Weekly CRM export Friday 4:00 PM

B3 Devops Maintainer ool: osint.batch_extract(geo="DACH", industry="FinTech",

> tool: export.compile_xlsx(filena ACH_Fintec

Free 50-lead value audit deliverable compiled in 84 seconds:

Ready for client delivery via Telegram or PDF export.

‘akushev Hermann - Tokyo Node

® 6 Nodes Running Unmetered

Figure 18.1: Autonomous SDR Lead Audit — 50 live SMTP-verified enterprise leads with MX deliverability scores and CRM
pipeline staging

Business Outcome & Sourcing Velocity Human Operator Touchpoint & Tool Chain

e Labor Replaced: 35 hours of manual prospecting eliminated Sales director spends 5 minutes per week reviewing the Telegram
weekly. digest and issuing 1-click approval for CRM injection.

¢ Deliverability Standard: Zero email bounces (< 0.8% bounce * Tools Invoked: find_leads, suggest_emails, verify_email,
rate). save_contacts.

* Pipeline Generated: 8 qualified enterprise demo calls booked
in month 1.

Measurable Impact: Outbound prospecting shifts from an expensive, manual grind into an automated, auditable, high-
conversion pipeline engine running continuously 24/7.
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SN (o]l REAL-WORLD USE CASE - SCENARIO 02

Executive Headhunter & Talent Scout
Autonomous Technical Sourcing, Candidate Mapping & Profile Corroboration PAGE 19 / 42

Scenario Brief: Sourcing Senior Rust & Al Systems Architects for Apex Search

Objective: Map and source 30 senior systems engineers with deep Rust and distributed systems experience for an autonomous
robotics venture, generating verified contact dossiers with commit-level icebreakers.

recruiter // rust-tokio-sourcing 5 6LM 5.3 (Zhipu AI)

3’ Talent Scout 2 tok/s - 0.75ms disp Live Inspection

w Chief of Staff ithub.com/tokio-rs

' Sales Outbound

- Market Intel

Take Control
® ' Talent Scout

Map 30 senior Rust architects with Tokio & distributed systems expertise in Berlin GitHub talent crawler Daily 11:00 PM

Back-Office
y Candidate follow-up vesday 9:00 AM

38 candidates
<) DevOps Maintainer
: social_corroborate(han la thub", "linkedin"]) Berlin (4.2y

: smtp_probe(ema y 250 0K

Mapped candidate dossier for Alexander Vance (Principal Systems Eng):

v GitHub Proof: 142 commits to tokio-rs/tokio (SIMD AVX-512)
v Current Seniority: Senior Rust Eng at CloudScale (Berlin)

v lcebreaker: Generated from EuroRust 2025 presentation

3 candidate intro emails drafted in your voice.

(W) Yakushev Hermann - Tokyo Node

@ 6 Nodes Running .75 ms Unmetered

Figure 19.1: Autonomous Technical Talent Scout — GitHub AST commit mining, contributor ranking, and cross-platform
dossier synthesis

Autonomous Sourcing Workflow Why Autonomous Sourcing Outperforms Humans

1. GitHub AST Mining: Scans contributors to Tokio, Axum, and e Code-Level Insight: Evaluates actual commit quality, not
Polars via code_symbols. keyword resumes.

2. Cross-Platform Check: Cross-checks GitHub against LinkedIn ¢ Unbiased Discovery: Finds top engineers without active
and Telegram. LinkedIn profiles.

3. SMTP Verification: Verifies commit metadata emails via SMTP ¢ Velocity: Delivers 30 verified dossiers in under 45 minutes.
handshakes.

Key Takeaway: Sourcing moves from a slow, manual keyword search to an automated, code-aware intelligence gathering
pipeline that identifies true top-tier engineering talent.
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NN (o]l REAL-WORLD USE CASE - SCENARIO 03

247 Market Intelligence & Competitor Tracker

Continuous Pricing Tracking, Feature Launches & Regulatory Monitoring

PAGE 20 / 42

Scenario Brief: Real-Time Competitive Landscape Monitoring for FinPay Global
Objective: Continuously monitor 15 direct global competitors for pricing adjustments, new product features, key executive hires, and

regulatory license filings with zero human manual browsing.

analyst // competitor-pricing-diff

" Market Intel

@ Chief of Staff

Sales Outbound
4

- Market Intel

® ' Talent Scout

Track top 15 fintech competitors for pricing adjustments or new feature drops

y Back-Office

<) DevOps Maintainer

ool: web_feed.crawl_dom(target="https://stripe-x.io/pricing")

memory . absorb_fact (entity="Str , relation="

Detected significant pricing adjustment on Stripe-X:

M)
v Memory Updated: Node StripeX_|

Alert dispatched to Slack #executive-intel. Summary PDF prepared.

‘akushev Hermann - Tokyo Node

® 6 Nodes Running

s Kimi k3 (Moonshot)

Live Inspection

Take Control

Competitor diff sweep

Weekly executive digest Friday 5:00 PM

3 stored in SQLite graph

Unmetered

Figure 20.1: Real-Time Market Intelligence Engine — DOM diffing, pricing tier shift detection, and executive alert
dispatch in 15 minutes

Real-World Case: Caught in 15 Minutes

When competitor Stripe-X adjusted their enterprise transaction fee
on a Friday evening, Fathom detected the DOM diff, updated
memory, and alerted the CPO via Telegram within 15 minutes.

websites or reading press releases.

Fathom Autonomous Workforce Runtime Elastic-2.0 License

Strategic Whitepaper Presentation

Institutional Knowledge Ingestion

All competitor changes persist in SQLite. When leadership asks for
historical pricing trends, the coworker generates an instant
timeline report in under 5 milliseconds.

Executive Value: Leadership stays three steps ahead of market dynamics with zero hours spent manually clicking competitor

v0.3.0 - Page 20 of 42



NN (o]l REAL-WORLD USE CASE - SCENARIO 04

Automated Customer Onboarding & Support

Autonomous Technical Setup, API Verification & 24/7 Troubleshooting PAGE 21 / 42

Scenario Brief: Accelerating B2B Client Time-to-Value for DataStream API
Objective: Guide new enterprise customers through webhook configuration, test payload verification, and initial APl key provisioning
with zero support backlog and automated technical sandbox validation.

support // webhook-triage-pl s Quwen 3.8 Max (Alibaba)

2" DevOps Maintainer 42 tok/s - 0.75ms dispatch Live Inspection

w Chief of Staff
' Sales Outbound

m | Market Intel

Take Control
Q‘ Talent Scout

Support ticket triage

API health monitor

y Back-Office Triage incoming client support ticket #4812: 'Webhook HMAC signature failing on our
server'

“2| DevOps Maintainer
) tool: ticket.fetch_details(id="TCK pl [ sk P1 Enterprise

> tool: sandbox_repl.exec_python( port hmac, b; ") Diagnosed (0.3s)

Issue diagnosed and tested in isolated Python sandbox in under 12 seconds:

v Root Cause Diagnosed: Client hashing decoded JSON instead of raw UTF-8 request byte buffer
v Code Fix Tested: Verified in sandbox with Python & Node.js

v Reply Drafted: Step-by-step fix with sample Expr js midd| taged for review

First response time: 14 seconds (industry avg: 45 minutes).

‘akushev Hermann - Tokyo Node

© 6 Nodes Running Unmetered

Figure 21.1: Autonomous Support & Webhook REPL — Pl enterprise ticket diagnosed and resolved in 12s via isolated
sandbox

Autonomous Support Operations Measurable Performance Gains

inbound tickets.

* Sandboxed REPL: Replicates webhook payloads to pinpoint
syntax errors.

e Portal Setup: Accesses admin portals via Playwright to verify
accounts.

flawless technical onboarding.

Fathom Autonomous Workforce Runtime Elastic-2.0 License

¢ Ticket Triage: Classifies intent and technical parameters from * First Response Time: Reduced from 45 minutes to under 12

seconds.
¢ Onboarding Duration: Compressed from 5 days to 2 hours.

¢ Autonomous Resolution: 78% of Tier-1/2 tickets resolved
autonomously.

Scale Without Headcount: Support teams handle 10x customer growth while maintaining sub-minute response times and

Strategic Whitepaper Presentation v0.3.0 - Page 21 of 42



VN (o]l REAL-WORLD USE CASE - SCENARIO 05

Back-Office & Invoice Reconciliation

Autonomous Document Parsing, Multi-System Data Entry & Financial Reconciliation PAGE 22 / 42

Scenario Brief: Automating Monthly Invoicing for Global Logistics Partner
Objective: Ingest 500+ PDF vendor invoices monthly, cross-reference against warehouse delivery receipts and PO records, and stage
approved payments in QuickBooks and 1C with 100% mathematical accuracy.

finance // invoice-3way-match s Quen 3.8 Max (Alibaba)

B Back-Office

@ Chief of Staff

_5 Sales Outbound

m | Market Intel

Take Control

) ' Talent Scout

Reconcile August freight invoices against warehouse purchase orders and stage batch in Mailbox invoice sweep

’ Back-Office QuickBooks

Month-end closing
“<| DevOps Maintainer » tool: document.parse_pdf(pa "'~/invoices/august/*.
) tool: sql_exec(query="S

> brouser. type(re

3-way invoice reconciliation completed across $482,000 transaction volume:

v 500 Invoices: Parsed with 100.
v PO Matching: 498 exact ma
v QuickBooks Entry: Batch paymel

Saved approximately 80 hours of manual bookkeeping.

‘akushev Hermann - Tokyo Node

® 6 Nodes Running Unmetered

Figure 22.1: Back-0ffice Invoice Reconciliation — 3-way matching across $482,000 transaction volume with zero
discrepancy in QuickBooks

Operational Impact & Time Savings Audit Trail Integrity & Compliance
¢ Labor Replaced: 80 hours of manual data entry eliminated per Every parsed invoice, line-item match, and click is logged with
month. immutable timestamps in SQLite for seamless tax audits and

¢ Deterministic Accuracy: Reduced entry error rate to 0.00%. financial compliance.

¢ Discrepancy Catch: Flagged $14,250 in duplicate vendor
charges automatically.

Operational Impact: Replaces 80 hours of mind-numbing manual copy-paste data entry per month with an automated,
auditable, and error-free execution loop.
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NN (o]l REAL-WORLD USE CASE - SCENARIO 06

Autonomous Software Engineer & Maintainer

Codebase Mapping, Bug Investigation, Test Generation & Safe PR Creation PAGE 23 / 42

Scenario Brief: Continuous Code Maintenance for SaaSScale Inc.

Objective: Triage Sentry error reports, navigate complex codebases, write reproducing unit tests, fix underlying edge-case bugs,
and submit ready-to-review Pull Requests with 100% test coverage.

devops // sentry-triage-892 s Qwen 3.8 Max (Alibaba)

£ Live Inspection

DevOps Maintainer 42 tok/s - 0.75ms dispatch

™ Chief of Staff

ﬁ Sales Outbound

m | Market Intel

Take Control

) ' Talent Scout

5 - Sentry error triage
Triage Sentry issue #892: ZeroDivisionError in MoM revenue analytics

y Back-Office

“%| DevOps Maintainer

Security dependency audit
> tool: code_symbols.repo_map(path= 240 files (34ns)
> tool: file_ edit(fi y*, line diff="+ Patched

> tool: bash(cm

Bug triaged, reproduced, patched, and tested

v Root Cause: revenue_calc.py:84 crashed when prior month revenue was $0
23 unit tests passing in 1.4Z

v Pull Request: Branch fix/mom-zero-div opened on GitHub (PR #142)

PR ready for engineer review.

Yakushev Hermann - Tokyo Node
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Figure 23.1: Autonomous DevOps Maintainer — AST symbol mapping, zero-division error test reproduction, and GitHub PR
#142 creation

The 5-Step Code Engineering Loop

1. Repo Mapping: Parses AST symbols across 240+ files in 34ms.
2. Bug Reproduction: Generates standalone test in Docker

Empirical Benchmark (Live Suite)

In empirical tests, Fathom built a Python CLI with revenue
analytics, achieving 23/23 passing tests autonomously in 74

sandbox. seconds.

3. Targeted Modification: Edits source files surgically via
file_edit.

Developer Superpower: Senior engineers focus on high-level system architecture while digital coworkers handle routine bugs,
dependency upgrades, and test coverage.
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NN (o]l REAL-WORLD USE CASE - SCENARIO 07

Regulatory & Legal Document Auditor

Multi-Jurisdiction Compliance Verification, Clause Extraction & Risk Highlighting

Scenario Brief: Contract & Compliance Audit for EuroTrust Legal Advisory
Objective: Audit 200 vendor Master Services Agreements (MSAs) for GDPR compliance, data li
and jurisdiction risks with paragraph-level citation traceability.

legal // gdpr-contract-audit

y Back-Office 42 tok/s .75ns dispa

w Chief of Staff

' Sales Outbound

m | Market Intel

Q‘ Talent Scout

Back-Office " . 0 -
y Audit 200 vendor Master Services Agreements (MSAs) for GDPR compliance & liability caps

#¢| DevOps Maintainer .
24 P > tool: document.extract_clauses(path="~/contracts/x.pdf", t

> tool: compliance.eval_gdpr(rule: _incl

Contract compliance audit completed across 200 agreements in 6.4 minutes

v 192 Compliant Contracts: Standard Contractual Clauses (SCC) and 12-mo liability caps present
A 5 Medium Risk: Su r notific der 14 da endor Beta)
£

Executive Risk Assessment Matrix compiled with page-by-page paragraph citations.

‘akushev Hermann - Tokyo Node

© 6 Nodes Running
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ability caps, non-compete clauses,

# Kimi k3 (Moonshot)
Live Inspection

W (Re
(High
> Time Sav

Take Control

Contract repository monitor

GDPR regulation sync

Unmetered

Figure 24.1: Legal Compliance Auditor — 200 vendor MSAs evaluated for GDPR clauses and liability cap risk matrix

1. Parallel Ingestion 2. Cross-Jurisdiction

Spawns 5 analyst agents to ingest 200 Cross-references liability clauses against
legal PDFs into structured JSON schemas EU GDPR, UK DPA, and Delaware statutory
in <8 minutes. limits.

Audit Acceleration: A 3-week manual legal paralegal review is accomplished in under 30
and zero human oversight fatigue.

Fathom Autonomous Workforce Runtime Elastic-2.0 License Strategic Whitepaper Presenta

3. Executive Risk Matrix

Compiles a high-contrast matrix
categorizing contracts into Green, Yellow,
and Red risk tiers.

minutes with total clause traceability
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NN (o]l SYSTEM ARCHITECTURE - VIRTUAL OFFICE

How the Virtual Office Operates

The Conceptual Architecture of an Autonomous Multi-Agent Organization PAGE 25 / 42

The Virtual Office Model: Conceptual Elegance Meets Execution Rigor
Fathom does not operate as a single bloated Al model trying to do everything. Instead, it mirrors a high-performing corporate

department: a hierarchical topology of specialized digital workers collaborating asynchronously over a shared event bus and
persistent memory fabric.

Coordinator Workers Analysts Reviewer [ Judge
Breaks objective into - Parallel scraping, coding, - Synthesize data & cross- - Validates against
directed subtask tree and OSINT execution reference facts acceptance criteria
1. Task Tree Delegation 2. Non-Blocking Concurrency 3. Disk-Spill Scaling
The coordinator assigns clear Sub-agents run concurrently on Tokio OS Sub-agents return concise summaries
deliverables, max execution depths threads. If one worker hits rate limits, while spilling large raw artifacts to disk,
(max_depth=3), and token quotas to sibling workers continue. avoiding context overflow.
sub-agents.

Virtual Office Roles & Operational Boundaries

Role Archetype Primary Responsibility Permitted Tools Context Scope
Swarm Goal breakdown, sub-agent invoke_subagent, High-level strategic
Coordinator spawning, deliverable synthesis send_message context only

OSINT Lead Registry discovery, email extraction, find_leads, verify_email, Raw directory data,
Researcher SMTP verification save_contacts discarded on task end
Computer Browser automation, accessibility playwright_action, Active browser DOM
Operator tree navigation, form filling takeover_request snapshots (@el1..@eN)

Architectural Triumph: Decomposing monolithic tasks into specialized worker swarms completely eliminates hallucinations,
keeps context windows razor-sharp, and enables massive horizontal parallelism.
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NN (o]l SYSTEM ARCHITECTURE - PERFORMANCE

Why Rust? The Architecture of Performance

Zero-Cost Abstractions, Memory Safety, Microsecond Dispatch & Concurrency PAGE 26 / 42

Systems Engineering Showdown: Why Rust is the Only Choice for Production Al

Most Al frameworks are written in Python (LangChain, AutoGPT, CrewAl). While Python is fine for toy prototypes, it fails catastrophically
under enterprise production loads due to high RAM overhead, GIL bottlenecks, and GC pause spikes. Fathom is written in 100% native
Rust.

Systems Engineering Showdown: Python Stacks vs. Fathom Rust Runtime

Engineering Dimension

Tool Dispatch Overhead

Memory Footprint
(Baseline RSS)

Cold Start Initialization

Concurrency Model

Memory Safety & Panics

1. Zero-Cost Abstractions

Polymorphic tool routing and middleware
compile down into raw native machine

code with zero vtable hopping.

Python Stacks (LangChain [
AutoGPT)

45.0 ms — 240.0 ms (Dynamic
introspection)

450 MB - 1,200 MB per agent
process

3,200 ms (Import parsing &
interpreter startup)

Global Interpreter Lock (GIL) /
Heavy OS forks

Runtime NoneType crashes &
TypeError panics

2.10,000+ Concurrent Tasks

Tokio async green threads consume just
a few kilobytes of stack memory,
handling 10,000 active workers

simultaneously.

Fathom Rust Runtime
(Tokio Engine)

0.75 ms (Zero-cost compiled
dispatch)

15.4 MB (Complete compiled
daemon)

< 5 ms (Pre-compiled native
ELF binary)

Tokio Work-Stealing Async
Task Pool

Compile-time borrow
checker guarantees

Performance
Advantage

320x Faster

97% Less RAM

640x Faster

True Multi-Core

Zero Panic Guarantees

3. Zero-Allocation Pipes

Streaming SSE responses and JSON
serialization use zero-copy &str slicing
and SIMD JSON parsers.

Hardware Density Reality: A single $80/month Hetzner dedicated server running Fathom matches the operational output of a

$2,500/month Kubernetes cluster running bloated Python agents.

Fathom Autonomous Workforce Runtime

Elastic-2.0 License

Strategic Whitepaper Presentation
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NN (o]l RUNTIME INTERNALS - SWARM ENGINE

Coordinator & Worker Swarm Execution

Crate Topology: crates/core, crates/llm, crates/agent & Tokio JoinSet trees PAGE 27 / 42

Inside the Rust Workspace: 12 High-Cohesion Modular Crates

Fathom's architecture is structured as a tightly optimized Rust workspace comprising 12 specialized crates, each with explicit
boundary contracts, zero circular dependencies, and dedicated sub-millisecond execution loops.

coordinator // multi-agent-dag 5 GLM 5.3 (Zhipu AI)

@5 Chief of Staff 42 tok/s - 0.75ms dispatch Live Inspection

Chief of Staff
Sales Outbound

Market Intel

Take Control
| Talent Scout

Daily swarm health check

Back-Office

: swarm.decompose_task(goal: Token quota rebalance

DevOps Maintainer o1: swarm.spawn_pod (pod_i

: swarm.spawn_pod (pod_i

Hierarchical swarm execution completed in 14.8 seconds across 4 parallel CPU worker pods:

Branch 1 (Registry Pod): Parsed Handelsregister filings for 50 entities

Branch 2 (OSINT Pod): Mapped 82 C-Level executives with verified emails

v
v
v Branch 3 (Tech Stack): Fingerprinted HIPAA/GDPR cloud infrastructure
v

Branch 4 (Synthesis): Merged 50 startup dossiers into executive PDF

Full report compiled with zero context overflow (raw payloads spilt to disk).

/N
(YH) Yakushev Hermann - Tokyo Node

© 6 Nodes Running Unmetered

Figure 27.1: Swarm Coordinator — Tokio JoinSet DAG execution across 4 parallel CPU worker pods with fair-share token

budgets
Crate Topology Breakdown Tokio JoinSet Tree Concurrency
e crates/core: Domain primitives, agent state machines, tool Sub-agent lifecycles are managed via tokio::task::JoinSet.
traits. When a coordinator dispatches 4 workers, tasks are scheduled
e crates/llm: Streaming provider router, Hermes compaction, across available CPU cores in parallel. If a child agent errors, the
token budgeter. parent traps the cancellation token cleanly.

e crates/agent: Autonomous multi-turn reasoning loops & sub-
agent manager.

e crates/tools: 51+ native tools (OSINT, Playwright, shell,
filesystem).

e crates/server: High-throughput Axum HTTP/SSE server &
event relays.

e crates/governance: Fail-closed policy engine & AES-256-
GCM vault.

Architectural Cleanliness: Zero circular dependencies; strictly decoupled domain boundaries allow enterprise developers to
extend Fathom with custom internal tools in minutes.
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NN [el'B RUNTIME INTERNALS - GOVERNANCE & BUS

The Broadcast Message Bus & Security Vault
Nanosecond Event Relays, SSE Streaming Protocols & AES-256-GCM Vault PAGE 28 / 42

Real-Time Communication & Bank-Grade Security Architecture
Enterprise operations require both instant real-time visibility and zero-compromise credential security. Fathom implements an in-memory
broadcast message bus coupled with an AES-256-GCM hardware security vault.

governance // aes-gcm-vault s Quen 3.8 Max (Alibaba)

DevOps Maintainer

@ Chief of Staff

_5 Sales Outbound

m | Market Intel

Take Control

) ' Talent Scout

Vault integrity scan Daily 4:00 Al

Back-Office - - i
y Audit active API credentials and check for prompt leak vulnerabilities Audit log rotation Monthly 1st

541 DevOps Maintainer > tool: vault.audit_keys(cipher=" CM", engine="ring")

> tool: governance.evaluate_policies(

Enterprise security audit complete. All credentials isolated behind hardware key derivation:

v HubSpot APl Key: Encrypted AES-GC rompt exposure, resolved in Rust memory)
v amoCRM OAuth: Encrypted AES (0% prompt exposure)

v Audit Ledger: Nanosecond-precision tamper-proof logs in SQLite

Zero secret exposure detected across all active worker sessions

Yakushev Hermann - Tokyo Node

® 6 Nodes Running Unmetered

Figure 28.1: Enterprise Security Vault & Telemetry — AES-256-GCM hardware key derivation with zero LLM prompt

exposure

1. Broadcast Message Bus & SSE Relays 2. AES-256-GCM Credential Vault (Ring)

* Lock-Free Broadcast: tokio::sync::broadcast distributes e Hardware Encryption: All stored CRM keys and passwords are
state events to all connected clients. encrypted at rest using AES-256-GCM.

e Server-Sent Events: Streams token-by-token thought e Zero Prompt Exposure: Secrets are resolved in Rust memory
processes and live tool outputs to Web, Slack, and Telegram. before TLS dispatch; LLMs never see keys.

* Reactive Wakeup: Workers sleep with zero CPU usage until an ¢ Memory Zeroization: Plaintext keys are wiped from RAM
incoming event triggers execution. immediately after HTTP dispatch.

Enterprise Security Standard: Security officers can configure enterprise CRM integrations with complete confidence that keys

remain cryptographically locked and completely invisible to LLMs.
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RUNTIME INTERNALS - RESILIENCE
Reliability & Self-Healing Workflows

setsid Process Decoupling, Durable SQLite State Hydration & Error Stack Reflection PAGE 29 / 42

Fault-Tolerant Daemon Architecture: Surviving Server Restarts and Network Outages

Toy agent frameworks crash when terminal sessions disconnect or when third-party APIs return rate limits. Fathom is engineered as a
resilient Unix daemon service with automated process detachment, SQLite state hydration, and multi-turn error reflection.

1. Detached setsid Process Management 2. Durable SQLite State Hydration

¢ Background Decoupling: Long-running sessions fork into Unix e WAL-Mode Reliability: Every tool execution and lead is written
process groups via setsid. to SQLite with WAL logging.

¢ Terminal Immunity: SSH disconnects do not interrupt active ¢ Instant Recovery: On power failure, the daemon reboots in
research swarms or jobs. <5ms and resumes from the last step.

¢ Signal Trapping: Gracefully handles SIGTERM, flushing CRM e Zero Corrupted State: Atomic transactions ensure zero orphan
writes before shutdown. records or duplicate outreach.

Execution Exception Trapped

Step 1
P A web portal changes its login flow or returns an HTTP 429 Too Many Requests rate-limit error.
Step 2 Error Stack Reflection & Memory Injection
The runtime captures the exact error trace and injects it into the agent's next reasoning loop.
Step 3 Autonomous Strategy Adaptation

The coworker applies exponential backoff, rotates proxies, adapts its selector strategy, and finishes.

Enterprise Resilience: Set it and forget it. Fathom coworkers run continuously month after month with zero maintenance
intervention required.
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1NN (o]l COMPUTER USE - ACCESSIBILITY ARCHITECTURE

How Workers See & Control Computers
Operating Complex SaaS Portals via Accessibility Trees Rather Than Fragile Coordinates PAGE 30 / 42

The Evolution of Computer Use: From Brittle Vision to Semantic Trees
Early computer-use agents relied on taking full-screen screenshots and guessing X/Y pixel coordinates—a slow, expensive, and fragile
approach that breaks on responsive screens. Fathom controls computers via structured Accessibility Trees (ARIA DOM).

supervisor // aws-2fa-takeover s Kimi k3 (Moonshot)

@5 Chief of Staff 42 to 0.75ns dispatch Live Inspection
signin. mazon. con/2fa/verify

™ Chief of Staff

Amazon AWS 2FA Gate

' Sales Outbound

49201
= | Market Intel

Take Control

) ' Talent Scout

AWS billing export

Back-Office
y Logging into AWS billing portal to export quarterly invoice breakdown. Encountered SMS 2FA checkpoint. Vendor statement audit

o tool: browser.detect_gate(ty
~¢| DevOps Maintainer D A I

> supervisor.acquire_human_leas:

A 2FA Checkpoint:

v Action: Enter 6-digit SMS code in live screen on right

Code entered: 849201. Release control to bot.

Control resumed. Captured fresh accessibility snapshot. Downloaded Q3 invoice PDF successfully.

Yakushev Hermann - Tokyo Node

© 6 Nodes Running 0.75 ms Unmetered

Figure 30.1: Governed Computer Use — Safe pause on 2FA SMS challenge with live operator takeover lease

Accessibility Tree Navigation (ARIA) Governed Playwright Automation

¢ Tokenized Indexing: Elements receive stable reference tags ¢ Headless Chromium: Operates in sandboxed containers with
(@el, @e2, @el4). isolated session cookies.

¢ Semantic Understanding: Agents see roles: "Button: Submit * Anti-Staleness: Verifies element stability before firing clicks or
Order (@e14)". keystrokes.

* 90% Token Reduction: Snapshots consume ~200 tokens vs e Stealth Evasion: Emulates human mouse curves, scroll pauses,
2,000+ for vision models. and canvas fingerprints.

Deterministic Computer Interaction: Fathom digital employees operate enterprise portals, QuickBooks, and internal admin
dashboards with flawless accuracy and lightning speed.
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NN (o]l COMPUTER USE - ANTI-BREAKAGE

Why Opaque Refs Beat Brittle Selectors

Anti-Staleness Verification, Form Sanitization & Deterministic Element Resolution PAGE 31 / 42

The Fragility Crisis in Browser Automation

Web portals are hostile environments for traditional automation. Modern client-side SPAs (React, Vue, Next.js) dynamically re-render DOM
trees, hydrate elements asynchronously, and obfuscate CSS class names on every CI/CD deployment. Fathom replaces brittle XPath/CSS
Iqueries with an immutable, tokenized Accessibility Tree and an active Anti-Staleness Guard.

Brittle Selectors (Puppeteer [ Playwright) Fathom Opaque Node References (@e14)

¢ Obfuscated Dynamic Classes: Tailwind hash collisions break * Immutable Semantic Roles: Elements are indexed to ARIA
scripts on frontend releases. roles: Button: "Submit Order".

¢ Pixel Coordinate Drift: Viewport shifts and banner popups * Pre-Flight Role Fingerprinting: Runtime verifies tag, role, and
cause clicks to hit whitespace. text hash before firing events.

¢ Silent Phantom Clicks: Actions fire on unhydrated skeleton ¢ Instant Self-Healing: Stale refs are trapped in 1.2ms,
loaders, submitting empty data. triggering an atomic refresh.

Browser Automation Reliability & Token Benchmark

Action Token Overhead (100 Resilience to CSS .
Selector Method . Flakiness Rate
Latency Elements) Redesign

18,400 tokens (Raw HTML

Dynamic XPath [ CSS 45.0 ms dump) 0% (Breaks immediately) 38.2%
o . .
S LT CELEL G 1,850.0 ms e (Wieon b)) o Ll S I GRS 22.4%
(VLM) reflow)
Fathom Opaque Refs 8.4 ms 210 tokens (88% 99.8% (Semantic 0.02% (Near-
(@e) : reduction) stability) Zero)

Zero-Glitch Determinism: By decoupling semantic intent from visual CSS rendering, Fathom turns fragile web scraping into a
rock-solid, production-grade API interface.
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NN (o]l COMPUTER USE - HUMAN IN THE LOOP

Screen Streaming & Seamless Takeover
Real-Time Browser Feeds and Operator Interventions for CAPTCHAs and 2FA PAGE 32 / 42

Governed Operator Collaboration: The Human Takeover Lease

True enterprise autonomy does not mean zero human oversight. When autonomous coworkers encounter high-security barriers—such
as multi-factor SMS codes, bank logins, or complex CAPTCHA puzzles—Fathom pauses safely and invites the operator into the live
session via a low-latency WebRTC/WebSocket stream.

supervisor // aws-2fa-takeover s Kimi k3 (Moonshot)

@ Chief of Staff Live Inspection

w Chief of Staff signin. mazon. com/2fa/verify

Amazon AWS 2FA Gate

' Sales Outbound

49201
= | Market Intel

Take Control

) ' Talent Scout
AWS billing export
Back-Office . - e
y Logging into AWS billing portal to export quarterly invoice breakdown. Encountered SMS 2FA checkpoint. Vendor statement audit

. " ) tool: browser.detect_gate(ty
~¢| DevOps Maintainer =4
> supervisor.acquire_human_leas:

A 2FA Checkpoint:

v Action: Enter 6-digit SMS code in live screen on right

Code entered: 849201. Release control to bot.

Control resumed. Captured fresh accessibility snapshot. Downloaded Q3 invoice PDF successfully.

Yakushev Hermann - Tokyo Node

© 6 Nodes Running 0.75 ms Unmetered

Figure 32.1: Governed Computer Viewport — Live WebSocket screen feed (/screen) with safe pause and operator takeover
lease during 2FA challenge.

1. Low-Latency Screen Feed (/screen) 2. Exclusive Mutex Control Lease (/control/ws)
Streamed over a binary WebSocket connection using JPEG delta Clicking "Take Control" acquires an exclusive mutex lock over
compression (500ms intervals, <45ms latency). Operators see mouse and keyboard input. The autonomous agent is paused
exactly what the coworker sees in real time. instantly, eliminating competing clicks.

The 99/1 Hybrid Ideal: 99% autonomous execution throughput paired with 1% strategic human intervention at critical security
checkpoints ensures 100% mission success without bottlenecks.
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NN (o]l SECURITY SANDBOXING - DOCKER SUPERVISOR

Docker Sandboxes & Network Egress
Per-Agent Container Isolation, Port Sandboxing & Zero Data Leakage PAGE 33 / 42

Zero Trust Process Isolation: One Sandbox Per Digital Coworker

Deploying autonomous agents that execute shell commands, parse untrusted web payloads, and run browser instances requires kernel-
level confinement. In crates/supervisor, Fathom dynamically provisions, governs, and terminates isolated Docker containers with strict
security profiles.

Capability Stripping Resource Sandboxing Ephemeral Volumes

e cap_drop: ["ALL"] drops all e cgroups v2: 2 CPU cores, 512MB RAM e Per-job volume mount
capabilities. cap. (/data/workspace).

* no-new-privileges: true prevents ¢ Host daemon protected against OOM. e Chromium profile isolated per client.
setuid. ¢ |/O throttled to 50MB/s write ¢ Cryptographic shredding on

e Read-only root with ephemeral tmpfs. maximum. termination.

Strict Network Egress Firewall Ruleset
Destination [ CIDR Subnet Protocol & Ports Policy Verdict Security Target & Protection Goal

Blocks cloud instance metadata & IAM

. . . REJECT (DROP K
169.254.169.254/32 (AWS/GCP IMDS)  HTTP (80/443) (DROP) crodentials theft

10.0.0.0/8, 172.16.0.0/12,
192.168.0.0/16

Blocks private RFC1918 internal

REJECT (DROP
ARSI el : ! corporate LAN scanning

Prohibits probing host Axum daemon or

127.0.0.1/8 (Host Loopback) All TCP Ports REJECT (DROP)
local databases

HTTPS (443), ALLOW (LOGGED) Permits verified OSINT scraping and

(s P/ (LS e ) DNS (53) public API calls

Sovereign Data Security: Fully contained Docker pods ensure that enterprise workflows comply with SOC 2 Type Il, ISO 27001,
and HIPAA sandboxing isolation requirements.
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NN (o]l KNOWLEDGE ENGINE - PERSISTENT MEMORY

How Coworkers Remember Across Months
Long-Term Semantic Memory: Zero SaaS Cost, Local SQLite & True Institutional Knowledge PAGE 34 / 42

Compounding Institutional Intelligence vs. Stateless Al
Human employees become dramatically more valuable over time because they accumulate institutional knowledge, organizational

context, and client preferences. In crates/memory, Fathom gives digital coworkers an in-process, persistent Semantic Memory
Engine that operates with zero third-party cloud database costs.

Stateless Al Assistants (ChatGPT | Toy Wrappers) Fathom Persistent Coworkers (In-Process Engine)

¢ Amnesiac Sessions: Context evaporates the moment a ¢ Perpetual Retention: Leads and facts persist indefinitely in
browser tab is closed. SQLite.

* Repetitive Prompting: Users must re-explain target guidelines * Sub-5ms Memory Digest: Relevant past facts are synthesized
every day. in <bms.

¢ Expensive Cloud Vector DBs: Pinecone and Weaviate add e Zero SaaS Overhead: Embedded SQLite FTS5 runs 100% free
$300-$1,200/mo fees. in-process.

Memory Compounding Curve Across 90 Operational Days

Initial Ingestion & Calibration

Day 1
v Coworker absorbs target ICP parameters, pitch decks, and brand voice guidelines.
Day 15 Domain Discovery & Lead Graph
Retains 800+ verified executive contacts and domain technology signatures.
Day 90+ Full Institutional Fluency

Detects executive job changes: "VP moved from Stripe to Acme; triggering warm outreach."

An Appreciating Asset: Unlike human turnover where institutional knowledge is lost upon resignation, Fathom digital workers
retain, organize, and compound organizational knowledge indefinitely.
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NN (o]l MEMORY ENGINE - ABSORB PIPELINE

Sub-Millisecond Knowledge Ingestion
The 4-Stage Absorb Pipeline: Deduplication, Lineage Chains & Secret Redaction PAGE 35 / 42

Curated Fact Ingestion: High-Signal Knowledge Distillation

Uncontrolled ingestion of noisy web search results quickly pollutes memory. Fathom routes all discovered facts through an ultra-fast 4-
stage curation pipeline in crates/memory, processing and indexing new business facts in under 94 microseconds per fact.

1. Secret Scrubbing 2. SHA-256 Dedup 3. Lineage Versioning 4. Hybrid Embedding
Regex strips APl keys & - Filters known hashes in - Applies ' des' ed - Generates BM25 + vector
tokens 3.8us pplies 'supersedes' edges keys
Memory Absorb Pipeline Microbenchmark Breakdown

L. Underlying Rust Sample Latency / Effective Ingestion

Pipeline Stage .
Mechanism Volume Fact Rate

1. Secret & Pll Scrubbing Compiled regex token filter 10,000 facts 11.4 us 87,700 facts | sec
2. SHA-256 Fast Bloom filter + in-memory
DTl HashSet 100,000 facts 3.8 us 263,000 facts [ sec

Li li . .
3 Llnea‘ge & Conflict SQLite temporal foreign key 5,000 facts 34.2 us 29,200 facts / sec
Resolution edge
4. FTS51 i D Lite FTS5 BM2 IMD

S5 Indexing & Dense SQLite FTS6 BM25 + SIMD dot 4 5 £ 44.4 us 22,500 facts | sec

Embedding product
Total End-to-End Ingestion Complete 4-Stage Rust Batch of 100 93.8 us 10,660 facts [ sec

Pipeline

Deterministic Memory Compaction: Background cron routines automatically compact, prune low-confidence facts, and
optimize SQLite indexes during idle hours without interrupting active coworkers.
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NN (o]l KNOWLEDGE GRAPH - ENTITY TOPOLOGY

The Enterprise Entity Knowledge Graph

Mapping People, Companies, Roles and Technologies into an Interconnected Web PAGE 36 / 42

Relational Intelligence: Beyond Flat Unstructured Records

Enterprise intelligence is fundamentally relational. In crates/memory, Fathom structures verified facts into a directional Entity
Knowledge Graph that automatically connects individuals, corporate entities, funding events, job titles, and technology stacks into a
unified queryable web.

memory // graph-query-hop3 s Kimi k3 (Moonshot)

" Market Intel tok/s - 0.75ms dispatch Live Inspection
W Chief of Staff fathom. internal/memory/g

Graph]

' Sales Outbound FinTech

xum
- Market Intel

Take Control

® ' Talent Scout

Graph deduplication

y Back-Office
Which former Stripe engineers are now CTOs at Series-A Al companies in Berlin? Memory compaction

<) DevOps Maintainer
memory .graph_tr
Traversed 5,420 entity graph nodes across 3 relationship hops in 1.62ms:

v Matched Entity: Jane Doe (CTO at Acme FinTech, Berlin)
v Career Lineage: Ex e (Staff Infra) [works_at]—P Acme FinTech (Series A, $14M)

v Tech Signature: Acme FinTech ——{uses_tech]— Rust, Axum, PostgreSQL

Fact verified against Handelsregister filing from August 2026.

Yakushev Hermann - Tokyo Node

® 6 Nodes Running 8 s Unmetered

Figure 36.1: Enterprise Entity Knowledge Graph Explorer — 3-hop relationship traversal across 5,420 nodes in 1.62 ms.

Core Entity Node Classes Directional Edge Types & Traversal
e Person: Verified full name, LinkedIn URL, email, seniority. e Person —[works_at {{title, since}}]—
e Organization: Domain, headcount, funding round, revenue tier. Organization
e Technology: Cloud stack, CRM, web frameworks, payment ¢ Organization —[uses_tech {{confidence}}]—
APls. Technology
e 6-hop traversal queries execute in <1.8ms via SQLite recursive
CTEs.

Networked Collective 1Q: As more digital coworkers join the fleet, the shared Knowledge Graph compounds in density and
accuracy, accelerating discovery across all business units.
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NN (o]l ENTERPRISE SECURITY - GOVERNANCE ENGINE

Enterprise Guardrails & Policy Engine
Fail-Closed Security Posture, Allow/Deny Glob Rules & Controlled Autonomy PAGE 37 / 42

Deterministic Safety: The Governance Policy Engine

Deploying autonomous agents in mission-critical enterprise environments requires mathematically provable guardrails. In
crates/governance, Fathom implements a fail-closed policy engine where every single tool call is authorized against declarative
security rules prior to execution.

1. Declarative Allow | Deny Glob Rules 2. Strict Fail-Closed Security Posture

¢ Tool Level: allow: tool="web_search", target="x" ¢ Deny Wins: If an action matches both allow and deny, deny

* Domain Restriction: allow: tool="browser.x", always wins.
target="https://*.linkedin.com/x" ¢ Default Rejection: Any unclassified tool call fails immediately.

¢ Explicit Admin Deny: deny: tool="browser.type", ¢ Operator Claims: Privileged tools require Ed25519-signed
target="x/admin/*" operator claims.

¢ Destructive Shell Deny: deny: tool="shell", target="rm e Zero Bypass: Enforced at compiled Rust dispatch, immune to
_rf oAt prompt hacks.

Side-Effect Registry & Human Approval Matrix

Action Category Tool Names Risk Tier Governance Enforcement Policy
Read-Only OSINT web_search, read_page, LOW (SAFE) Autonjated execution under domain
dns_lookup allowlist
Storag'e & save_contacts, MEDIUM (ISOLATED) Ing@_ts |r1to sandbox after regex secret
Ingestion memory_store sanitization
RM Push & ) Batched staged push; requires 1-click
c amocrm_push, send_email HIGH (APPROVAL) g Pu i requi !
Outbound human confirmation
System Permanently blocked by fail-closed polic
y e . db_drop, rm_rf, ssh_keygen CRITICAL (DENY) . y v policy
Modification engine

Enterprise Peace of Mind: Restrict coworkers to precise operational lanes with mathematical certainty, eliminating
hallucinations, unauthorized data egress, and rogue API actions.
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NN (o]l SECURITY VAULT - CREDENTIAL ISOLATION

The Ironclad Credentials Vault
AES-256-GCM Encryption: Zero Secret Visibility in Model Prompts PAGE 38 / 42

Protecting Secrets Against Prompt Injection & Extraction Attacks

The most catastrophic security vulnerability in Al application development is passing plaintext API keys, database credentials, or
OAuth bearer tokens into LLM prompt contexts. Fathom permanently isolates all secrets behind an AES-256-GCM authenticated
vault using the Rust ring cryptography library.

governance // aes-gcm-vault s Quen 3.8 Max (Alibaba)

DevOps Maintainer

@ Chief of Staff

3 Sales Outbound

s | Market Intel

Take Control

) ' Talent Scout

Vault integrity scan Daily 4:00 Al

Back-Office - - o
y Audit active API credentials and check for prompt leak vulnerabilities Audit log rotation Monthly 1st

BN DevOps Maintainer > tool: vault.audit_keys(cipher="

> tool: governance.evaluate_policies(

Enterprise security audit complete. All credentials isolated behind hardware key derivation:

v HubSpot APl Key: Encrypted AES-GC rompt exposure, resolved in Rust memory)
v amoCRM OAuth: Encrypted AES (0% prompt exposure)

v Audit Ledger: Nanosecond-precision tamper-proof logs in SQLite

Zero secret exposure detected across all active worker sessions

H) Yakushev Hermann - Tokyo Node

® 6 Nodes Running Unmetered

Figure 38.1: Enterprise Security Vault & Telemetry — AES-256-GCM hardware key derivation with zero LLM prompt

exposure
Hardware-Grade Cryptography (Ring) The Zero-Prompt-Exposure Principle
e Authenticated AES-256-GCM encryption for all stored e Agents have zero tools to read or inspect plaintext secrets.
credentials. e Adapters resolve credentials internally in Rust memory before
e Encryption keys derived via PBKDF2 from TLS dispatch.
FATHOM_CREDENTIAL_KEY. e Even under aggressive prompt injection, LLMs cannot leak
e Rust zeroize crate scrubs plaintext keys from memory on keys.
Drop.

Bank-Grade Secret Security: Security officers can configure enterprise CRM integrations and database connections with
complete confidence that keys remain cryptographically locked.
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NN (o]l FLEET MANAGEMENT - AGENCY & ENTERPRISE SCALING

Agency Fleet Scaling & Multi-Tenant Operations

12 Managed Client Fleets, White-Label Distribution & 92% Net Margin Economics PAGE 39 / 42

The White-Label Agency Growth Engine

Marketing agencies, lead-gen consultancies, and B2B service providers use Fathom to transition from labor-intensive services into high-
margin, scalable software-enabled operators. An agency can manage dozens of isolated client coworker fleets from a unified multi-tenant
control plane.

agency // multi-tenant-cluster # GLM 5.3 (Zhipu AI)

@ Chief of Staff

fleet-monito

Chief of Staff

Sales Outbound Tota
Server

> Monthly Retain
> Gri gin

Market Intel
Take Control

Talent Scout

Show multi-tenant client worker cluster status and aggregated monthly ROI metrics Tenant isolation audit

Back-Office
Client monthly invoice compile

> tool: fleet.list_tenants(agency_
DevOps Maintainer
» tool: docker_supervisor.inspect_containers(status="running")

: metrics.aggregate_client_roi (pe

Agency Multi-Tenant Cluster Overview (12 Active Enterprise Accounts):

v 12 Client Pods Running: 100% cryptographic container isolation (zero data leakage)
v Monthly Agency Retainer: 00 / month across 12 managed client fle

v Server Compute Cost: $240 / month total on single 16-core Hetzner dedicated box
v Net Agency Profit Margin: 92.0% ($27,600/mo net profit)

White-label client dashboards active under app.apexgrowth. io

Yakushev Hermann - Tokyo Node

@ 6 Nodes Running Unmetered

Figure 39.1: Agency White-Label Fleet Manager — 12 client worker pods operating in isolation with 92% net profit

margin.
Client Pod Isolation White-Label Branding 92% Net Profit Margin
Each client gets a sandboxed Docker Client portals, Telegram bots, and Service 12 retainer clients ($30k/mo
runtime, isolated SQLite memory graph, automated PDF reports display the revenue) for under $2,400/mo in total
and distinct CRM/API credentials. agency's custom brand and domain. Fathom infrastructure expenses.

Exponential Agency Leverage: Scale from $10k to $100k+ in monthly recurring revenue without hiring a single additional
human operations staff member.
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NN (o]l BENCHMARKS - EMPIRICAL VERIFICATION

Definitive Microbenchmarks: Rust vs. Python

Empirical Latency, Memory RSS, Concurrency & Cold-Start Measurements

Empirical Performance Rigor: Hard System Measurements
All benchmarks were executed on Apple Silicon M4 (16GB RAM) and AMD EPYC 7763 Linux servers under reproducible, production-

PAGE 40 / 42

grade test suites. Fathom consistently outperforms Python-based agent frameworks by 10x to 500x across all core execution
vectors.

Comprehensive System Benchmark Suite (Apple Silicon M4 | Tokio Async)

Benchmark Category
Native Tool Trait
Dispatch

Memory Fact
Assimilation (Absorb)

Hybrid Memory Search
Latency

AST Codebase Indexing
(240 Files)

Daemon Baseline
Memory (RSS)

Cold Start Binary
Initialization

Zero GC Interruptions

real-time tool execution.

Fathom Autonomous Workforce Runtime

Rust's RAIl model guarantees zero
garbage collection pauses during critical

Python Stacks (LangChain

| CrewAl)

45.00 ms - 240.00 ms

85.00 ms (Cloud Vector
HTTP)

120.00 ms — 350.00 ms

4,200.00 ms (Tree-sitter
Python bindings)

450 MB - 1,200 MB per
worker

3,200.00 ms (Module import

time)

SIMD-Accelerated Math

Vector cosine similarities utilize AVX-512 /
ARM NEON auto-vectorization for instant
memory ranking.

Elastic-2.0 License

Fathom Rust Runtime

0.75 ms (Microsecond
compiled dispatch)

94 ps (0.094 ms, SQLite FTS5
+ SIMD)

1.62 ms (In-process BM25 +
Vector ranking)

34.00 ms (Native Rust Tree-
sitter AST)

15.4 MB (Complete daemon
binary)

< 5.00 ms (Native ELF pre-
compiled binary)

Measured Speedup
Multiple

320x Faster

904x Faster

140x Faster

123x Faster

97% RAM Reduction

640x Faster

Lock-Free Event Relays

Crossbeam lock-free ring buffers transfer
millions of events per second with zero

CPU spinlock.

Strategic Whitepaper Presentation

The Engineering Truth: Performance is not just about speed—it is the foundation of economic scalability, multi-agent
concurrency, and mission-critical enterprise reliability.
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NN (o]l HARDWARE ECONOMICS - DENSITY

Hardware Efficiency & Enterprise Hosting Density
Hosting 500+ Digital Employees on a Single $80/mo Dedicated Server PAGE 41 / 42

Maximizing Compute Density: Slashing Infrastructure Overhead

Because Fathom compiles to a lean native binary consuming just 15.4 MB of baseline RAM, enterprise hosting costs collapse to near
zero. A single commodity dedicated server hosts hundreds of active, concurrent digital coworkers with zero CPU contention.

Traditional Python Agent Infrastructure (50 Fathom Rust Runtime Infrastructure (50 Workers)
Workers) « RAM Requirement: 50 workers x 15.4MB = 0.77 GB RAM
« RAM Requirement: 50 workers x 800MB = 40.0 GB RAM baseline.

baseline. e Cloud Topology: Single entry-level dedicated server (Hetzner
¢ Cloud Topology: Multi-node Kubernetes cluster (3x AX41 [ OVH).

c5.2xlarge). ¢ Monthly Cloud Cost: $49.00 [ month (All-inclusive hardware).
¢ Monthly Cloud Cost: $1,850.00 / month (AWS EC2 + EKS +

Pinecone).

Enterprise Infrastructure Cost at Scale (Annual Hosting OpEXx)

Active Digital Workforce Python Stack Cloud Cost Fathom Bare-Metal Annual Enterprise
Fleet (AWS/GCP) Cost Savings

]
10 Coworkers (Sma $4,800 / year $360 / year $4,440 / yr (92%)
Business)
50 Coworkers (Mid-Market) $22,200 / year $588 | year $21,612 / yr (97%)
500 Coworkers (Enterprise 15, 100 / year $3,840 / year $180,160 / yr (98%)

Fleet)

Sovereign Bare-Metal Advantage: Enterprises deploy on their own existing on-premise hardware or low-cost bare-metal
clouds, retaining 100% data sovereignty while eliminating cloud provider markup.
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NN (o]l STRATEGIC ROADMAP & SUMMARY

The Operating System for the Autonomous Economy
Deploy Your First Digital Workforce in Under 60 Seconds PAGE 42 / 42

The Definitive Choice: Stagnate with Headcount or Scale with Fathom
The competitive landscape of the next decade will be defined by a single metric: operational leverage per human employee.

Organizations that continue to scale linearly by adding human headcount to perform repetitive research, outreach, and computer
tasks will be out-competed on speed, accuracy, and margin.

1. Deploy in 60 Seconds 2.100% Unlimited Compute 3. Microsecond Rust Engine
Spin up a dedicated SDR or Intelligence Flat monthly seat subscription eliminates ~0.75 ms tool dispatch, 15.4 MB RAM
Analyst with a single command. Immediate token metering anxiety and delivers 90%+ footprint, and military-grade AES-256-
pipeline generation on day one. gross margin predictability. GCM credential security.

Three Ways to Start Deploying Fathom Today

Free 50-Lead Value Audit Open-Core Developer Quickstart Enterprise & Agency Pilots

Test drive Fathom's autonomous SDR. Receive Clone the repo, build the native Rust binary, Schedule a private architectural briefing for
50 verified leads for your company in 2 and launch your first local coworker daemon dedicated VPC deployments or white-label
minutes for free. in <60 seconds. agency fleet licensing.
t.me/FathomAuditBot github.com/fathom-ai/fathom enterprise@fathom.work

The Future Belongs to the Autonomous: Join the hundreds of high-growth scaleups, agencies, and enterprises building the
next generation of business on Fathom.
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