
Page 17
Journal of Computer Science & Systems Biology | Volume 17

5th International Congress on AI and Machine Learning
December 09-10, 2024 | Dubai, UAE (Hybrid Event)

The performance and applications of Large Language 
Models and Smaller Language Models in NLP. LLMs, 
usually characterized by their enormously large number 
of parameters-running into billions and trillions of 
parameters-have revolutionized NLP by showing state-of-
the-art performances in language generation, translation, 
summarization, sentiment analysis, and question answering. 
Large-scale training of LLMs on vast datasets has allowed 
them to learn very complex patterns of human languages and 
generate responses highly accurate and contextually relevant. 
However, given the enormous computational requirement 
in terms of large volumes of processing power, memory, 
and storage, LLMs are resource-intensive, slow to deploy, 
and difficult to scale, especially in environments with limited 
infrastructures.

In contrast, SLMs are designed to carry out NLP tasks with 
much fewer parameters and a lighter-weight architecture. 
While generally less accurate than larger models, SLMs 
have significant benefits due to their lower computational 
cost, faster inference time, and easier deployment. They 
are suitable for real-time use and resource-constrained 
environments such as mobile devices or edge computing. 
However, despite all these limitations, SLMs have gone 
through a radical development with techniques such as 
model pruning, quantization, and distillation that allow small 
models to preserve a substantial portion of their performance 
at a significantly lower size and lesser resource usage.

This work emphasizes the trade-offs between LLMs and SLMs 
regarding aspects such as model accuracy, computational 
efficiency, energy consumption, latency, and deployment 

flexibility. We further investigate recent advances in model 
compression and optimization techniques that allow SLMs 
to be competitive while avoiding the heavy resource costs 
of LLMs. These results are expected to help researchers and 
developers choose an appropriate model type with respect 
to task requirements, deployment scenarios, and available 
computational resources for a better trade-off between 
performance and practicability.
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