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Abstract: Foundation models deployed in dynamic edge environment encounter continuously evolving input data dis-
tributions, requiring retraining them to maintain high accuracy. However, existing retraining techniques can only train fixed
compressed models within the constraints of device resources and retraining windows, thus considerably lowering accura-
cies due to these small models’ limited generalization ability. For such an issue, this paper proposes BlockTrainer, an edge-
cloud collaborative retraining approach of foundation models at the block granularity. BlockTrainer first introduces a model
retraining scaling law to evaluate the accuracy contributions of different blocks in a foundation model according to its latest
input data at edge. Based on this evaluation, it generates the optimal retraining solution under resource constraints, and dy-
namically converts the most accuracy-relevant parts of the model into retrainable small models at edge, thereby constructing
a collaborative training system between large and small models. Comparative experiments on real edge-cloud platforms
show that BlockTrainer improves the retraining accuracy of foundation models by 81.24% using the same resource con-
sumptions, and supports retraining a model of up to 33 billion parameters.
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