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CiMLoop:

A Flexible, Accurate, and Fast Compute-In-Memory Modeling Tool

Compute-In-Memory (CiM) accelerates Deep Neural Networks (DNNs) by reducing energy-intensive weight
movement and enabling low-energy, high-density computation within memory arrays. While research spans
the CiM stack, most works focus on a single level (device, circuit, architecture, workload, or mapping) or design
point (e.g., one chip). A full-stack modeling tool is needed to evaluate system-level impacts and enable rapid
early-stage co-design.

MIT researchers developed CiMLoop, an open-source tool for modeling diverse CiM systems and exploring
cross-stack decisions. CiMLoop provides:
(1) aflexible specification for mapping workloads to circuits and architectures,
(2) an accurate energy model capturing interactions among DNN data, hardware representations, and
circuit behavior, and
(3) a fast statistical model for rapid design-space exploration.

CiMLoop enables researchers to evaluate, co-design, compare, and explore CiM designs efficiently across all
levels of the stack, fairly compare different implementations and rapidly explore the design space.
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CiM macro computing a matrix-vector multiplication

Project Goals:

In this project, the students will get acquainted with the CiMLoop tool, understand its usage and benefits, and
will use it to implement several research designs at varying levels of complexity.

The students will:

e Gain practical experience by installing and working with the CiM tool
e Implement couple of design examples to evaluate its usefulness
e Implement and evaluate an ongoing research design (e.g., GNN/Transformers) using CimLoop.

Prerequisites:

e Courses:

44252 - Digital Systems and Computer Structure (must)
46265 - Circuits and Architectures With Memristors (desired)

For more information: Ronny Ronen (Ronny.ronen@gmail.com)

See paper at https://ieeexplore.ieee.org/document/10590023,
Presentation at https://femze.csail.mit.edu/documents/2024.05.ispass.cimloop.slides.pdf




