
Racetrack Memories: Optimizations and co-design for in-memory computing 
 

With the rise of computationally expensive application domains such as machine learning, genomics, and 

fluids simulation, the quest for performance and energy-efficient computing has gained unprecedented 

momentum. The significant increase in computing and memory devices in modern systems has resulted in 

an unsustainable surge in energy consumption, a substantial portion of which is attributed to the memory 

system. The scaling of conventional memory technologies and their suitability for the next-generation 

system is also questionable. This has led to the emergence and rise of various nonvolatile memory (NVM) 

technologies. Racetrack memory (RTM) is one such nonvolatile memory technology that promises SRAM-

comparable latency, reduced energy consumption, and unprecedented density compared to other 

technologies. However, RTM is sequential in nature, i.e., data in an RTM cell needs to be shifted to an access 

port before it can be accessed. These shift operations incur performance and energy penalties. In this talk, 

I will present a set of techniques, including optimal, near-optimal, and evolutionary algorithms for shifts 

minimization in RTMs. In addition, I will discuss the RTM potential in non-Von-Neumann in-memory 

computing paradigms, exploiting the device attributes to implement logic and arithmetic operations. 
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