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What

Who did you talk to the most 
in the past two weeks?

Does it really “remember” 
what I said?
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YES!
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Who

Any user that wants to build their Personal 
Knowledge from conversation with Agents

   AI assistants lack persistent personal memory

   Users repeat context across conversations

   Enable QA over personal facts, events, preferences, relationships
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Do We Need To?
LongMemEval Dataset

500 questions across long user/assistant conversation haystacks

• temporal-reasoning (133) — ordering, date arithmetic
•  multi-session (133) — aggregation across conversations
•  knowledge-update (78) — tracking evolving information
•  single-session-user (70) — facts from user messages
•  single-session-assistant (56) — facts from assistant replies
•  single-session-preference (30) — implicit user preferences

28 domains: shopping, food, health, travel, pets, social media, ...

Q: How long is my daily commute to work?
A: 45 minutes each way

Haystack
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Do We Need To?

Strong oracle retrieval, but significant drop under realistic haystack conditions

Question Type Oracle Full Haystack

Single Session - User 0.942 0.429

Single Session - Assistant 1.000 0.696

Single Session - Preference 0.466 0.033

Multi-Session 0.812 0.188

Knowledge Update 0.846 0.526

Temporal Reasoning 0.541 0.203

Overall 0.764 0.326

Oracle

Overall: 0.764

~1.9 sessions, ~22 turns, 
~6.6K tokens per question

Haystack

Overall: 0.326 (57% drop)

~48 sessions, ~494 turns, 
~122K tokens per 
question
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Wow 
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Ontology 101  
The 3 Fundamental Rules

R1. No single correct model 
  There is no one correct way to model a domain - there are always viable alternatives. 

 The best solution almost always depends on the application that you have in mind and 
 the extensions that you anticipate.

R2. Iterative development 
  Ontology development is necessarily iterative

R3. Concepts close to domain objects and relationships
  Concepts in the ontology should be close to objects (physical or logical) and 
  relationships in your domain of interest. These are most likely to be nouns (objects) or 

 verbs (relationships) in sentences that describe your domain.

https://protege.stanford.edu/publications/ontology_development/ontology101.pdf 

https://protege.stanford.edu/publications/ontology_development/ontology101.pdf
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Ontology 101  
The 7 Steps

1. Determine domain and scope - Define what the ontology covers, its purpose, the types of questions 
it should answer, and who will use it. Use competency questions as a litmus test.

2. Consider reusing existing ontologies - Survey existing vocabularies and ontologies that cover (parts 
of) your domain. Refine and extend them rather than building from scratch.

3. Enumerate important terms - Brainstorm a flat list of all relevant terms (nouns, verbs, properties) 
without worrying yet about class vs. property distinctions or overlap.

4. Define classes and the class hierarchy - Select the terms that represent independent concepts and 
organize them into a subclass/superclass taxonomy (top-down, bottom-up, or combination).

5. Define properties (slots) - The remaining terms from Step 3 become properties of classes: intrinsic 
attributes, extrinsic attributes, parts, and relationships to other individuals.

6. Define facets (value restrictions) - For each property, specify its value type (string, number, 
instance), cardinality (single vs. multiple), domain (which classes it applies to), and range (allowed 
values or classes).

7. Create instances - Populate the ontology with individual instances: choose a class, create an 
individual, and fill in its property values. This is where the ontology becomes a knowledge base.

https://protege.stanford.edu/publications/ontology_development/ontology101.pdf 

https://protege.stanford.edu/publications/ontology_development/ontology101.pdf
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Following Ontology 101 methodology:

● Step 1: 500 LongMemEval questions as competency questions

● Step 2: Reuse of existing ontologies

○ schema:  http://schema.org/ 

○ ob: https://w3id.org/ontobio# 

■ reuses bio: http://purl.org/vocab/bio/0.1/ and opencare: https://w3id.org/opencare# 

○ foaf: http://xmlns.com/foaf/0.1/ 

○ prov: http://www.w3.org/ns/prov# 

○ sioc: http://rdfs.org/sioc/ns# 

● Step 3: Extract terminology (spaCy NLP): 1,286 unique nouns, 265 verbs

● Step 4-7: 

○ automated the mapping to existing classes 

○ 5 gap classes identified → added in PCM ontology pcm: https://w3id.org/pcm

○ 'how many' questions → need countable typed instances

○ 110 temporal ordering questions → need date properties on all events

○ …

Personal Conversational Memory (PCM) Ontology

http://schema.org/
https://w3id.org/ontobio
http://purl.org/vocab/bio/0.1/
https://w3id.org/opencare
http://xmlns.com/foaf/0.1/
http://www.w3.org/ns/prov
http://rdfs.org/sioc/ns
https://w3id.org/pcm


Personal Agents and Conversational Memory

PCM 
Ontology

1. Person & Identity

(FOAF, Schema.org, OntoBio) 

2. Family Relationships

(OntoBio) 

3. Social Relationships

(Relationship, OntoBio) 

4. Actions

(Schema.org) 

5. Events

(Schema.org, BIO) 

6. Travel

(OntoBio) 

7. Health

(OpenCare, OntoBio) 

8. Work & Career

(Schema.org, OntoBio, BIO, CV) 

9. Education

(OntoBio, CV)

10. Habits & Routines

(OntoBio) 

11. Activities

(OntoBio) 

12. Food & Meals

(OntoBio) 

13. Personality & Traits

(OntoBio) 

14. Places & Residence

(Schema.org, OntoBio) 

15. Things & Products

(Schema.org) 

16. Causality & Sequencing

(OntoBio) 

17. Provenance

(PROV-O) 

18. Concepts

(SKOS)

15

19. PCM Custom Extensions 
Preference, ProblemEvent, 
Pet, Plant, Clothing, 
Collection, 
SocialMediaAccount

20. Conversation Structure
(SIOC) 
Messages represented as 
sioc:Post and prov:Entity 
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● Per-question extraction: one KG per question's context

● LLM (Claude Sonnet 4.5) generates Turtle from each message chunk

● Ontology schema + extraction rules injected as prompt context

● Provenance: every entity linked to source via prov:wasDerivedFrom

● Validation: rdflib parses output, retry on TTL syntax errors (up to 3×)

KG Extraction Pipeline

LongMemEval_Oracle
61,431 triples (~30 min)

LongMemEval_ S_cleaned 
473,937 triples (~2 hours)
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KG Extraction Pipeline
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KG Extraction Coverage

We search the KG for the expected answer string using a fuzzy matching strategy applied to literals (excluding 

provenance, conversation structure, and ontology metadata)

(i) exact normalized match

(ii) substring containment in either direction

(iii) numeric match on extracted numbers

(iv) keyword overlap requiring at least 50% of content words to appear in a single literal

Answers are found in the extracted KGs : oracle 66.2%, full haystack 76.0%

Coverage is an approximation

● count (e.g., “How many charity events did I participate in?”) require aggregating multiple entities

● duration (e.g., “7 days”) require computing the difference between two dates 

● entity answers (proper nouns, product names, place names) and preference answers (“Italian food”, “Shell 

gas station”) are well-suited to literal matching
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KG Extraction Coverage (bonus experiment)

OC = Ontology Conformance
RH/SH/OH = relation/subject/object hallucination

Mihindukulasooriya, N., Tiwari, S., Enguix, C.F., Lata, K. 
Text2KGBench: A benchmark for ontology-driven knowledge graph generation from text.
ISWC 2023. https://doi.org/10.1007/978-3-031-47243-5_14

Text2KGBench
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Retrieval: 92-94% of queries return something
Correctness gap: only 10-14% of answers are correct

Error categories:
1. KG coverage gap (34%)
 answer not extracted from conversation text
2. Wrong entity selection: 
 SPARQL finds related but wrong entity
3. Missing computation: 
 Dates returned raw, counts not aggregated
 Post-processing helps (+6pp) but LLM non-determinism limits gains

Query Generation Pipeline (not mature)
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Query Generation Pipeline (not mature)



LongMemEval_Oracle

Avg sessions/question: 2.7

Avg triples/KG: ~120

Retrieval (OK%): 91.8%

Correctness: 14.0%

Best: single-session-user 48.6%

Hardest: multi-session 2.3%

LongMemEval_S_cleaned

Avg sessions/question: 47.7

Avg triples/KG: ~950

Retrieval (OK%): 93.8%

Correctness: 9.8%

Best: single-session-user 45.7%

Hardest: multi-session 0.8%

Query Generation Pipeline (not mature)
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UI 
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UI 
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My Own 
Real Data 
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Maturity

KB population
• Can be considered fairly stable at this point
• We approximated the coverage for the considered use case at ~76%

Query Generation
• In the cooking – sparql+ElasticSearch

Generalization
• test on different use cases
• from a cognitive perspective:
• what do we CHOSE to forget and what to memorize?
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