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The Problem

• Existing agentic systems are built for large models, not resource-
constrained small models

What is the current gap?

Most frameworks target:
• GPT
• Claude
• Gemini
• And other popular LLM 

providers

But
LLM are:
• expensive
• Hard to deploy locally
• privacy-sensitive



The Problem

Small Language Models have:
o have limited context windows
o weaker reasoning
o poorer instruction following

But existing frameworks do not optimize for these limitations!

Why current agent frameworks fall short for SLMs?

Can we build an agent framework specifically designed for 
SLM constraints?



Why EFFGEN?

Redesigning the framework around small-model limitations instead 
of adapting LLM systems

Main Contributions:
o Prompt Optimization 
o Complexity-Based Routing 
o Intelligent Task Decomposition 
o Three-Tier Memory System 
o Multi-Protocol Communication 

EFFGEN as an SLM-First Agent Framework

Core Philosophy: SLM constraints are treated first-class 
design requirements



Overall Framework
EFFGEN Execution Pipeline

Simple Task – Handled Directly, Complex Task - Decomposed



Prompt Optimization
Making Prompts Easier for Small Models

• SLMs struggle with long prompts, verbose instructions, complex formatting

SLMS struggle with:
• long prompts
• verbose instructions
• complex formatting

EFFGEN Optimizations:
• compression 
• simplification 
• redundancy removal 
• bullet formatting 
• context truncation

We achieved 70–80% prompt compression with 8–11% 
performance improvement



Complexity Routing
Adaptive Execution for Different Task Difficulties

• Uses task complexity and memory-aware execution to improve efficiency

Complexity analyzed based on:
• Task Length
• Requirements
• Domain Breadth
• Tool Needs
• Reasoning Depth

Routing Decisions:
• Simple → single-agent
• Complex → decomposition
• Very complex → hierarchical 

execution

• Routing improves performance by 6–11% over always-single 
or always-multi strategies 

• Reduces wasted computation by 23%



Three-tier Memory
Combining short-term context, long-term storage, and semantic retrieval for SLMs

• SLMs struggle with limited context windows and long-horizon reasoning.
• EffGen solves this using:

1. Short-Term memory: maintains recent conversational context
2. Long-Term memory: stores past events and interactions
3. Vector memory: Semantic retrieval of relevant information

• Improves memory benchmark performance by 5-15%
• Retrieves 6 relevant segments from 15K-token conversations 

in 23ms



Results
Testing across Qwen models of different scales

EffGen outperforms AutoGen, LangChain and SmolAgents



Ablations
Component contribution analysis across Qwen model scales

• Smaller models benefit the most from optimized framework 
design.

• Complexity routing is more useful for large models.
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