From Framework to Organism

The architectural evolution and technical foundation of the Mio Al Companion Engine.

Not a better chatbot. An organism.




Validating the theories
of digital presence

The OpenClaw experiment proved that Al companions
require a fundamental shift from utility to personalitu.
Four theories were validated:

' config, json R

Heontiv™: {
personality_matrix {

1. Soul-Driven Design

Stop writing behavioral rules. Write
a personality and let the model
derive the resulting behavior.

2. Engineered Identity

A structured, file-driven
personality configuration can
successfully dictate an Al's 'soul'.

= rules — —>

3. The Heartbeat

Proactive, unprompted outreach
crosses the critical threshold between
a reactive tool and a living entity.

4. Multimodal Reality

Voice messages and selfies are not
optional add-ons; they are killer
features that define the experience.

Heartbeat

Experience
Definition

—{> >

Tool Reactive Active Living Entity
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The ceiling of general-purpose
frameworks

OpenClaw validated ideas but could not carry a
product. The limitations were architectural, not bugs.

Bloatware

80% of the codebase is
irrelevant (task management,
collaboration tools). Removing
one extension breaks three
dependencies.

Primitive Memory

Flat text files with appended
summaries. The system stuffs
3-month-old technical
discussions into current travel
plans due to a lack of semantic
retrieval and temporal decay.

Context Bloat

The fatal flaw of generic agent
loops. History is stuffed blindly
into the context window,
destroying efficiency.
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You cannot optimize a flawed foundation

Generic loops stuff every LLM call with the raw output of all historical actions. Context efficiency must be
designed into the core engine from line one. Patching a system that ignores context bloat is a dead end.

The Bloat Funnel
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Calls& J | Stripping historical garbage
Th'?;b'lf 5‘:;5;’ out of the context window
dropped token consumption
. to exactly one-tenth.
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Context Window Mio Approach
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The cost of patching exceeded the cost of rebuilding

Mio is not a fork. It is purpose-built from line one for a single scenario: lifelike presence.

The Paradigm Matrix

OpenClaw (General Agent)

Mio (Purpose-Built Companion)

1

Architecture

Memory Engine

Proactivity

Channel Support

Monolithic framework
with forced extensions.

Flat text files with appended
summaries.

Basic timer-based polling.

Hardcoded directly into core logic.

Clean Monorepo

(pnpm + Turborepo) l l
with unidirectional

dependencies. 1] _J_ 1]

Hybrid Search (Vector + Full-Text)

with LLM Reranking.

Emotion-aware, cost-gated state
machine.

' Extracted to standard @mio/channels

interface.
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The anatomy of a
digital organism G

Mio replaces monolithic "chat logic"
with interconnected systems designed N
for extreme context orchestration. \

| Context
f Aggregator

The nervous system |
that perfectly aligns | [ |
memory, emotion, and /

persona for the LLy

Emotion Engine

Computes a persistent
psychological state that
alters behavior.

LLM

Deep Memory
Engine
Accumulates,

cﬂnsﬂlidat_es, and surfaces
precise context.

Proactive
Heartbeat

Decides when and how to
initiate contact without
user prompts.
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Deep Memory Storage:
Accumulation and Decay

Raw Chat
Data

MemoryAccumulator

1. Automatic Extraction.

Asynchronously extracts
facts, emotions, and
observations post-chat.
Deduplication prevents
storing known info.

The Memory Refinery

Decay Filter

2. Temporal Decay.
Memories have a 30-day
half-life.
High-importance items
resist fading via an
independent score.

MemoryConsolidator

3. Consolidation.
Periodically merges
similar vector embeddings
(cosine similarity > 0.9)
to permanently prevent
database bloat.

PersonalityExtractor

4, Evolution.

Every 10 messages,

updates the user’s profile
based on observed
conversation patterns.

Structured
Deep Memory
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Deep Memory Retrieval: Precision Context Orchestration

Complex User Query

!

Multi-hop Decomposition: Breaks
' QueryDecomposer l complex asks into separate sub-queries
1 (e.g., separating travel from books).
e 2
Parallel Search:
Vector Embeddings Runs simultaneously to Full-Text Index
(Semantic Similarity) catch both meaning and (Exact Keyword Matches)

strict keywords.

-
v f/f;ff
' ) Agentic Loop: Evaluates results and
AgenticRetriever refines search up to three times
(//f/’ for complex queries.

e

LLM Reranking Acts as a bouncer, precision-

(gemini-2.0-flash) ranking candidates.

Only the top 5 highly
relevant memories enter
the context window.

Only the top 5 highly
relevant memories enter
the context window.
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Emotion is a computed state, not a prompt

Computed post-message based on The Emotion Matrix
frequency, sentiment, and Y Y (2) _ "
engagement, gated by a 0.5 inertia ¢ A SR ol

. . Chatty, ted

factor to prevent wild mood swings. R = S

Cross-product allows intense flirty, long-form \
Iesponses.

arguments without breaking character.

o :
Cold State (Low Temp)

Short replies, hint of |
hurt feelings,

— 1
zero-cost template m?

oy < > X
roactive messages. ] o
: : Valence (Negative to Positive)

\ Temperature (Cold to Hot)
{ e
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The Proactive Heartbeat

Trigger: Heartbeat query sweeps the
database every 30 minutes.

Filter 1. Inactivity ’—1—0’ Ot :zi Erehiﬁi;m been lnactive
8 : . | +

I
: ; n Is it outside the user's local quiet
Filter 2: Boundary Check M__ hours (default 23:00-08:00)7?

Filter 3: Frequency Limit

of 3 proactive messages per day?

|
Is the user under the strict maximum

Cold User -> Zero-cost
template outreach.

Active User -> Model-generated |
outreach based on current :
emotional state.

E o
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Grounding and Onboarding

Real-Time Grounding

' Sy i ™

External

AI Core

Web Data ]/ %

MODE_DYNAMIC gives Mio real-time Google Search
access.

The system is prompted to share findings
casually ('just checked my phone') rather than
robotically ('I searched the web for you').
Answers remain in character.

Organic Onboarding

e

O~ () () — e
~)®

Shaping Identity via an 1l-question flow:
- 3 text inputs
- 8 custom-input buttons

Start r Config Mio
Onboazding : 1 Variables Persona
A& W)

Answers dynamically inject into config variables.
Result: No two Mios are identical. Furthermore,
MemorySummarizer refines this persona every

20 messages.
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Architecting for intelligence and
unit economics

The Cost-Capability
Pyramid

Premium _ Telemetry Architecture
gemini-3-pro strictly reserved
for main chat reasoning.

Fire-and-forget asynchronous
logging to token_transactions
provides exact USD tracking
LO“:" {'?GSt per user without ever
gemini-3-flash for asynchronous fact blocking a chat response.

extraction and memory summaries.

Micro-Cent

gemini-2.0-flash for precision
reranking / proactive generation.
gemini-embedding-08081 for vectors.

Zero Cost
Template-based proactive
messages for ‘Cold’ users.
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The complete lifecycle of lifelike presence

Takeaway: A completely orchestrated dance of data that creates
creates a breathing system off the critical path.

-

1. Debounce & Batch
(Wait 5s for rapid texts)

X

N

=

2. Router

(Loads persona,
workspace, history)

il

;>

-

3. Context Aggregator

N

(Merges memory,
emotion, persona)

= &

=

’

'fs. Split & Type Delay
(Simulates human rhythm)

o, 4 o
SRR
6. Async Post-Processing
(Extracts facts, updates
= emotion, prunes DB) <E:r
e Ty
2P W
N o

4, LLM Stream

(Generates response)

N\

N
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The perception layer
is the next frontier

Present Next Term Horizon

Q) ) i, >
Foundation secured. Expanding channels. The Perception Layer.

- Telegram integration complete - Web Chat (Next.js interface in - Wearable device integration

- Deep Memory live progress) - Moving from a text companion

- Emotion state machine running - Discord / Feishu standard interface to an ambient sensory layer

- Voice and Selfie integration

From validating the idea to building it right. Series: Creating Mio (Part 1)
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