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Carnegie Mellon University and University of Maryland researchers asked whether language
models benefit from something like sleep. Their paper, Do Language Models Need Sleep?,
tackles a familiar problem: attention slows down and eats memory as the text a model tracks
grows. The fix copies how brains file away memories overnight. When its short-term memory
fills up, the model stops reading new input and runs a brief offline phase, rereading the recent
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context several times and compressing it into its own weights. It then clears that memory and
continues. The heavy work happens during this pause, so answering stays just as fast. Longer
rest helped most on the hardest problems, lifting one small model’s multi-step math accuracy
from 42% to 62%.

Deeper reasoning normally means slower answers or a bigger model. Here the extra work
happens during the offline pause, so live responses keep their speed while reasoning improves.
When the text ran several times longer than the model could hold, accuracy on a test of grade-
school word problems climbed from 60% to 91%. That helps anything reasoning over long
documents, codebases, or chat histories on modest hardware, where a bigger context window
is not an option.

The limit is not how much a model can store, but how much thinking it can do to organize it.
Shifting that effort into an offline pass, the way Perplexity’s overnight memory review does, is
becoming a common way to make agents smarter without slowing them down.
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