
Agentic Memory-Current Research Landscape 
 

At inference time, an LLM is essentially a parameterized math 
function that is completely stateless. 
This means its output depends solely on the current input 
and its pre-trained parameters. It has no intrinsic memory 
to remember what you discussed in a previous prompt .

 
This is the reason why we need to invent new techniques to give llm’s a memory. 

 
Short-term memory = In-context learning, thread-scoped 
 
 
 
 
 
 
 
 
 
 
 
 
 



Traditional Methodology 
1.​Short-term Memory 

 
 

2.​Long-term Memory 

 



Shortcomings: 
1.​Loss of Information Over Time 
2.​Flat Memory Architecture ( lack of hierarchical memory 

architecture) 
 
The current pioneers in this research, in my view, are 
MemGPTresearchers, as they show significantly higher 
performance on Multi-Session Chats and Document Analysis. 
 
MemGPT’s Advantages 
MemGPT is a system devised to enhance the performance of LLMs 

by introducing a more advanced memory management scheme. 

Below are some of the key features of MemGPT: 

1.​ Memory Management:MemGPT uses a tiered memory 

system within a fixed-context LLM, enabling the processor to 

manage its own memory. This intelligent handling of different 

tiers extends the context beyond standard limits, solving the 

problem of restricted context windows in large language 

models. 

2.​Virtual Context Management: 

 

https://arxiv.org/pdf/2310.08560


3.​ Operating System-Inspired: The architecture of MemGPT 

draws inspiration from traditional operating systems, especially their 

hierarchical memory systems that facilitate data movement between fast 

and slow memory. 

MemGPT’s Architecture 

 

Similar to how a computer OS manages RAM and disk storage to 

overcome physical limits, MemGPT utilizes hierarchical memory tiers 

within an LLM, including: 

1.​ Main Context: Immediate inference workspace, like 

RAM. 

2.​ External Context: On-demand data storage, like a hard 

drive. 



3.​ Interrupts: OS-style pausing to manage user control 

flow. 

This architecture allows for dynamic context management, enabling 

the LLM to retrieve relevant historical data akin to how an OS 

handles page faults. 

Context length of different frontier LLMs:

 



Multi-Session Chat Results

 
 
 

Document Analysis 
 

 

 



Evaluation 
The biggest unsolved problems are not “how to store text” but 
“what to keep, when to update it, how to forget it, and how to 
prove it helped.” This is benchmarked by the research paper 
namely MemoryAgentBench. 
The paper proposes 4 core competencies that are still not 
solved together completely in even the most heavily funded 
LLMs as well which are:- 

1.​Accurate Retrieval 
2.​Test-time learning 
3.​Long-range understanding 
4.​Selective forgetting 

Currently, even the most top-tier models score around 2-4%, 
while it peaks at just around 7% for modern AI models like 
GPT-4o, Sonnet 3.7 etc. 

 
Solving the problem of Selective forgetting can alone contribute 
significantly in memory research. 
 
 
 
 

https://arxiv.org/pdf/2507.05257


Selective Forgetting:- 
Any deliberate mechanism by which an AI system reduces, 
removes, decays, compresses, or suppresses specific stored 
information — whether parametric (weights), structural 
(external memory), or operational (context) — while preserving 
the system's ability to perform downstream tasks. 
 
Forgetting is necessary due to following reasons:- 

1.​Retrieval Quality 
2.​Personalisation 
3.​Stability 
4.​Storage Efficiency 

 
 
A basic code demo for selective forgetting:- Code 
 
A novel approach of MemGPT architecture:- Sparse Priming 
Representation 
 
Indepth discussion on MemGPT’s architecture:- Notes 
 
 

https://colab.research.google.com/drive/1ayZZo1jHH8yx26_1AAvr0fntrcOHtkYX?usp=sharing
https://medium.com/prompt-engineering/sparse-priming-representation-spr-a-comprehensive-overview-ac9e6ab8a138
https://medium.com/prompt-engineering/sparse-priming-representation-spr-a-comprehensive-overview-ac9e6ab8a138
https://drive.google.com/file/d/1WdUtN8vP-mCzVfDdddXHf8sT2il9R6W-/view?usp=sharing

