Memory That Feels Human.

Rebuilding Mio’s memory from a flat key-value store
to contextual recall: A Three-Phase Architectural Blueprint.

LEGACY K-V STORE

DATA NODE [A1] ——

SYSTEM MEMORY
UNIT

FLAT INDEX ——--

CONTEXTUAL
RECALL

HUMAN-CENTRIC
SPARK

ASSOCIATIVE
PATHNAYS

ADAPTIVE
UNDERSTANDING
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Chatbot with Amnesia True Companion

~,

" An Al that forgets your name after 200 messages isn't a companion.
It's a chatbot with amnesia wearing a friendship bracelet.

A y

The defining difference between a machine and a companion isn't the underlying LLM or
the persona—it is the structural sophistication and temporal awareness of its memory.




The Current State: A Shattered Core

Extraction Overdrive

Dead Code

Processing every 10 messages.
"Haha" gets equal weight to a
user's name.

The EpisodeManager sits
dormant. No temporal
awareness.

Universal Decay

Append-Only Flat Context

A blind 30-day half-life. Core
identity fades as fast as a
Tuesday joke.

"I moved to NY" peacefully
coexists with an older "I live
in Seattle." No conflict
resolution.

Monster Strings

The consolidator concatenates
redundant extractions instead
of deduplicating them,
creating useless text blobs.

Blind Cap Pruning

A hard 200-memory limit throws
out crucial context based on
generic importance scores
alone.
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The Transformation Roadmap

| Phase 2: Structure &
Context (The Framework)

Effort: 3-5 Days | Risk: Medium

~Activating temporal awareness
~and the physics of forgetting.

Phase 1: Quality Over
Quantity (The Intake)

Effort: 1-2 Days | Risk: Low

Fixing the extraction funnel. Doing
less, but capturing meaning.

Phase 3: Intelligence
(The Mind)

Effort: 5-8 Days | Risk: Medium

Engineering mood-awareness,
relationship pacing, and
proactive care.




Phase 1: The Extraction Funnel

y Shifted from 10-message to 24-message
Raw conversational data intervals to capture real context.

/

Importance Gate (0.3 Threshold).
Blocks ‘haha’ and 'goodnight’ from storage.

Filter 1 (The Gate)

Immediate Chain Consolidation.
Consolidates exactly when extraction ends
to prevent floating memories.

Filter 2 (The Link)

Keep-Best Merge.
Replaces string concatenation.
Keeps higher importance; shorter wins on a tie.

Filter 3 (The Anvil)

/ By expanding the extraction window and tightening the filters, we
dramatically reduce garbage intake and actively lower per-user LLM costs.
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Phase 1: Expanding the
Taxonomy of Context

The Old Structure The Expanded Taxonomy

- Identity:
"Your name 1is Alex."

-~ ¥
=
=1
I==a

e I] - Relationship m =’

Expanding the taxonomy reflects how humans actually categorize knowledge. A morning coffee routine is not a

“personality trait”—it is a routine. A movie watched together is a “shared experience,” not just a “conversation.”
& NotebooklLM

- Routine:
"You run every morning."

- Shared:
"We watched
that movie

- together.”

- Emotion

-




Phase 2: Wiring Temporal Context

Before: Flat Semantic Search

O @
O O O Old Query Interpretation:
® O "| remember scattered
O @ O facts about you."
O O
O O

After: Episode-Grouped Retrieval

Episode: Last Tuesday's Debate New Query Interpretation:

/ O O \ "I remember that specific
o_© o —© ® : conversation we had.”

=

ﬁ assigning extracted memories to specific conversational episodes, retrieval shifts from flat semantic search to episode-
grouped retrieval. This activates the Episode Manager and enables prompts like: “Remember last time we talked about...”
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Phase 2: The Physics of Forgetting

Identity & Milestone (365d)

100%
€ 80%
5 3
m k-
5 \
& 60% N
S N\
= Life Event (90d) * Relationship (120d) Preference (180d)
@ 3
E 40% \
g Emotion (60d) \
5 \ \
= 20% 'ﬂ H:‘\
\ Routine’ o
Shared Joke (45d) - N
(30d) - \ o N
D% ke = —
0 Days 30 60 90 120 180
Time (Days)
Core identity is Routines refresh naturally

mathematically durable. through repetition.

365 Days

Passing emotions and jokes
are transient.

Implementing type-specific decay ensures Mio stops treating your name and your Tuesday annoyance with the same 30-day amnesia.
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Phase 3: Mood & Relationship Intelligence

The Mood-Aware Logic Matrix The Relationship Stage Gauge
|lEncouraging | _
[Sad User] |+|~ '\, 7 = Boosted Early Stage Late Stage
[Sad User] |+ [Sad = | Suppressed A ~d
Memory ] V 7
6]
[Shared Early Stage Late Stage
[Happy r Funny = Boosted Highlights |dentity Highlights Milestones
User] Memory & Shared basics & Vulnerability
The default mechanism of memory retrieval must be The retrieval strategy must evolve as the relationship
emotionally supportive, not emotionally amplifying. deepens.
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Phase 3: Engineering Care (Gaps & Protection)

Proactive Care

How did that
interview go today?

T

T }
(1

|
Day 1 Day 2 Day 14 Day 30 Today

L The Loose Thread (e.g., job
interview mentioned 2 weeks ago)

Gap Detection: scanning for unresolved life events to
trigger unprompted follow-ups.

The Vault

120 Protected Slots

20 10 112
|dentity Milestones Preferences

80 Overflow Slots

Category-Protected Pruning ensures core identity is
mathematically immune to being overwritten by recent noise.

Conflict Resolution ensures that if a user says “I moved to NY,” the older “Seattle” memory is marked
superseded and reduced in importance by 50%, treating reality as dynamic, not append-only.
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The Synthesis: The Anatomy of Attention

Reactive Search
(Episode & Mood-Aware

Phase 1 Funnel Retrieval)

Phase 2 Engine

=
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o ] N N ’
_ g - L e
L%l= = — e e N
e - = .
it
J ¥ b

(Conflict Resolution
& Category Vaulting)

Proactive Prompts
(Gap Detection &
Relationship Stage Adjustments)

A unified architecture where relationship closeness, temporal context,
and emotional state seamlessly dictate system proactivity.



What ‘Done’ Looks Like

Chatbot Amnesia (v1) Companion Recall (v2)
Decay Universal 30-day Type-specific (30 to 365 days)
Storage Concatenated monster strings Keep-hest merge & superseding
Retrieval Flat semantic list Mood, Episode, and Relationship-aware
Proactivity Generic “what's up?” Contextual Gap-detection

The bar isn't Artificial General Intelligence. The bar is creating an entity
that consistently feels like 1t is actually listening.
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