Autonomous Persistent Memory for Al Agents
A 5-Layer System vs. The 2026 Community Landscape

Warm: Vector
Cold: Graph ~_ ™~ Hot: Working Context

s Persistent Memory

122 Sourxces Analyzed] [3 Parallel Haiku Agents] [18 Exa/Firecrawl Queries

| -

What is the best way to give Claude Code
persistent memory across multiple workspaces?
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The Context Compaction Problem

Chat session

Hey, di you zemsw to host a new session cumputer?]

You have arncsisd Sumething?]
e

ACTIVE CONTEXT What is the future in your scientiity... ]

[ Would's just question for e:rkawis?

You can charge above the session cokens. ]

{ “\

A CONTEXT COMPACTION (~50 exchanges)

[HE',-', them gession?
fih‘
What is vectot X wimrf-:ll.-?g gieteziont i st:
the sarze waswully /ETHIN,
The BwXf filest to xal ’!1 hat mydemozy of
the oy £an weecae... \

The Deep Research Solution

Memory Destruction: Working Memory 1s Lost;
Information Becomes Inaccessible.

-] /deep-research

l

4 W
: SUB-AGENT 1: (J: SUB-AGENT 2: EEB SUB-AGENT 3:
— EXECUTION <% ANALYSIS %% SYNTHESIS
Exa Firecrawl GitHub Academic
(Semantic (J5 Scraping) Repos Posts
Search) 2 W 7 /

Distributed Data Acquisition: Parallel Sub-agents Access
Diverse External Knowledge Bases, Preserving Working Memory.
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Thermal Memory Tiers

L1: Active Context L2: Session Persistence L3: Knowledge Persistence (Cold)
(Hot) (Warm) Se

n
\V

Current session
state, working
memory, task context.

Vector stores for long-term knowledge.

> contextual recall >
(Semantic Search).

Entity relationships and

Fast access, multi-hop reasoning.

destroyed on

; Answers: What did we
compaction.

discuss about X?
e gl

Answers: What services
depend on the auth service?

Production Consensus: Serious implementations combine L2 (Vector)
and L3 (Graph) to cover the full retrieval problem.
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Simplicity / Zero-Dependency

Trade-off Spectrum

Camp 1: Camp 3: Camp 2:
The Markdown Brain The AGENTS.md Standard MCP Memory Servers

@CLAUDE.md @ﬁQ%%%@ ﬁ <©>
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Ei
Benji Banwart's model. Cross-tool portability Systems like mcp-engram-memory &
Folders for Identity, Memory, standard (60,000+ repos). (52 tools, BM25+vector). S
Skills. Read via CLAUDE.md.
Yields ~29% faster The official Anthropic MCP
¢ Zero dependencies, scales completion times. server (5,410+ stars, local
poorly beyond ~20 files. SQLite knowledge graph).

Z No semantic search.
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5-Layer Memory Stack

Layer 4: Homunculus

\ Layer 3: Knowledge Graph
; (Mapped to L3)
/

Community Model

_ Layer 2: Vector Memory
(L1/L2/L3 Mapping)

(Mapped to L2)

| Layer 1: MEMORY.md
1 (Mapped to L1)
/

¥ Layer 5: Session Archives

My setup maps to the community L1/L2/L3 model, but adds two
interconnected layers with no community equivalent.
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Memory Tier Implementation Details

L1: MEMORY.md

Specs:

Per-project auto-memory.
200-1line index limit
(forces conciseness).
4KB topic files.

Sync:
Synced via Syncthing
across 0S.

[

u

=

12: Vector Memory

ﬁ<<>f@,

LU

2
//
N
=
e

% Specs:

Ollama + nomic-embed-text
(768 dimensions), sqlite-vec.

(:g Search: Hybrid search

weighted 0.7 vector / 0.3
text with MMR lambda 0.7.

Sync: Runs as SSE server

L3: Knowledge Graph

Specs:

Official MCP memory server.
Curxently holds 84 entities
and 71 relations.

Sync:

o anupor 8765

Maintained via a 5-phase
/Knowledge-Graph-Sync command
to prevent file drift.




Horizontal Ingestion Pipeline

While some community solutions offer session logging, none utilize a

structured ingestion pipeline to convert raw transcripts into typed

memories across multiple storage layers.

=

SessionEnd

-

Hook triggers

i

o

Full transcript
backup generated

7-Phase
Ingestion
Pipeline

=
Stream A (Facts) -> Feeds Layer 2

(Vector Memory population)
= =
K * 1B
Stream B (Behaviors) -> Feeds
Layer 4 (Behavioral extraction) ?

While some community solutions offer session
logging, none utilize a structured ingestion
pipeline to convert raw transcripts into typed

memories across multiple storage layers.
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Behavioral Synthesis Pipeline

13,292 tool-use observations

Raw Behavioral Data (captured via PostToolUse hooks).

|

_—-—'—J, W \I/ Ny

- (behavioral patt i

Instincts \uen faI ivdl:nrr:ae spcau reesr.n S1: IaisgﬁgEEI”EEF/ C 0 m p I e S S i 0 I"I
| Ratio]

50 distinct instincts [2 658 @ 1
d [ | ©
and evidence).
N, N

5 promoted
skills/agents
ynthesized vi
the [evolve

Synthesized Tools

Benji Banwart's approach relies on developers noticing and documenting corrections
manually. Homunculus extracts them automatically from session behavior.
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Comparative Architecture Diagnostic

My 5-Layer | Markdown | engram | Official | Augment

Setup Brain MCP MCP Code
Cognitive Capabilities
Semantic Search (Hybrid 0.7/0.3) e O ) () O
Relational Reasoning (Graph) . g O @ @,
Behavioral Learning (Homunculus) S ) C) O ®
Infrastructure
Cross-workspace (SSE + Syncthing) . 0 O . O
Autonomous Updates (Hooks/Nudges) (o) ) O O QD
Contradiction Handling ©% D) O O ©

Only the 5-Layer architecture scores full across all Cognitive
Capabilities, uniquely introducing Behavioral Learning.
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System Overload: The Cost of Contradiction

2823-83-25 -29Y55EM_ID' 2823-83-25 -20YSSEN_ID'

CASE STUDY: SYNCTHING CONFIGURATION

CURRENT_STATE STALE_DATA
2623-03 pH_1D° Searching for 'Syncthing
configuration' retrieves results
; _ from 6 months ago alongside the
'OBSOLETE_CFG V1 |57 current state, with the LLM

7/ unable to the LLM uable to
discern which is correct.

2623-03-28 -249VSSEM_ID* 2623-83-23 -20Y530M_ID'

2023-03- VALID_CFG

2023-03-24 -JVYSEBH_ID' 2823-83-23 42MNS55M_I0°

“ARCHIVED MENORY’

2623-63-23 <ZHT186TR_ID”

ACTIVE MEMORY

2023-03-23 -18YS50TH_10"

STAILE DATA
2623-03-23 -1AVGZ4IN_10°

2023-83-23 ~1NGYSGYK_ID"

., iy }
7 GTAIL F NATA

2023-03-23 ~TA358BETN_IB' |

ARCHIVED_MEMORY

i

r 26823-83-23 ~-IN11333H_ID' !2523-33-23 +INE253VH_ID*
STl 2023-83-23  +IxvzESYH_TD" 2623-83-23 -2ZRY167N_TD’ G’j"‘i
OBSOLETE_CFG-V1 CONFLICTING. ENTRY

Complexity isn’t free. Five memory systems mean five things to maintain. Vector memories
store facts, but without a retirement mechanism, they accumulate contradictions.
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The 01d Model (Accumulation) The New Model (Curation & Codification)

Q Focus: "What do I know?" Focus: "How should I work?"

Mechanism: Active Governance (Pruning) &
Behavioral Codification (Learning instincts).

=| Mechanism: Passive Fact Storage.

s Result: Bloat, contradictions, and

3 system amnesia. Result: A self-correcting, highly efficient

operational brain.

BEHAVIORAL _RULE ]

s
D

B
iEﬂDIFIED_LEAHHIHG]

PRUNED_NODE ‘

Advanced AI memory isn't just about storing facts; it's about pruning bad facts
and codifying behaviors. A learning is additive; a correction is transformative.
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The 01d Way (Accumulation)

New Fact F—|

9

. | Contradiction /
' Hallucination

The New Protocol (Versioning)

Search for
New Fact similar existing
content

F

L

Match Found

i

Supersede & Tag

(01d memory
marked obsolete)

Y

Store New
(with reference
to replaced fact)

L

Fact Versioning Protocol introduced to memory-management rules to ensure
the vector store acts as a living document, not a dumping ground.
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Audit Diagnostics Terminal // /memory-audit Logs

/1\\ [WARNING: Data Conflict]
Syncthing folder count asserted as 4 in memory, actual state is

2
' (Resolved)

(") [WARNING: Ghost Infrastructure]

Detailed iMessage plugin architecture still ranking in semantic
search despite plugin deletion. I(Purged)

([ [WARNING: Redundancy]
settings.json override gotcha stored 4 separate times via

session ingestion. I(ConSGiEHatedy]

—{Audit Summary & Totals h

[9 Memories Cleaned Up] / [3 Contradictions Resolved]
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Legacy Rule Distribution Unified AGENTS.md

(Proprietary) (Cross-Tool Compatible)
@00 | ©00

I/ .claude/rules/ B ../

- [5) coding-style.md _ g L[[zj AGENTS. md

— |=] commit-formats.md

- |=] testing-requirements.md W 4 >

- |=] file-organization.md

e Coding style, testing requirements, [.._29% | [.-..1'7% |

commit formats, and file organization Fattar WAl fewer output
preferences are now cross-tool clock time] tokens]
compatible (Cursor, Copilot, Windsurf). ™ :

across 124 PRs for repos utilizing
AGENTS.md (Augment Code research).
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Memory System Recommendation Matrix // Balancing Value & Complexity

The 96% (Pragmatism) The 10% (Frontier Engineering)
‘p\\ Profile: Single machine, ID:, I:_:-D\ Profile: Cross-machine
= 1B 1-2 projects, semantic B-=-E& workflows, autonomous capability
search optional. Hc,; |_;Df growth, complex schemas.
Use the Markdown Brain or a Implement Streamable HTTP MCP
single local MCP Server. Servers, Fact Versioning, and Behavioral
Delivers 88% of the value at 26% Hooks (Homunculus).

of the complexity. Necessary for large-scale, distributed,

and self-evolving agent systems. = - O =
Prioritizes immediate @ Requires significant
utility and minimal maintenance investment and expertise to manage

over exhaustive capability. and maintain effectively.

The best memory system isn’t the most advanced one; it's the one with
~the lowest maintenance burden that your agent can actually trust.
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