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ABSTRACT

As Large Language Models (LLMs) continue to grow in scale and capability, the limits of traditional von Neumann
architectures have become increasingly evident. The massive memory bandwidth demands and irregular dataflows of
transformer-based models expose deep inefficiencies in conventional GPU and CPU systems. This seminar examines
whether heterogeneous systems - combining digital and ReRAM-based in-memory computing (IMC) cores - offer a
practical and scalable path for LLM deployment. It analyzes how LLM subcomponents such as attention and feed-forward
networks differently stress compute and communication, and how architectural strategies for tensor partitioning, workload
mapping, and chiplet integration can mitigate these bottlenecks. Emphasizing system-level design the seminar explores
the trade-offs between performance, utilization, and scalability, posing a central question for future Al hardware: are
heterogeneous IMC-based architectures a viable solution for large-scale language models, or an elegant yet impractical
ideal?
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