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Abstract

In geo-distributed big data computing based on Apache Spark, data skew may cause excessive
workloads on certain partitions, thereby delaying the overall execution progress of computing tasks.
Existing data skew handling approaches are mainly designed for single data center environments and
are insufficient to achieve global partition load balancing in geo-distributed scenarios. To address this
issue, this paper proposes a data skew handling method for geo-distributed big data computing, termed
Skew Detection and Repartition (SDR), which consists of two key operations: skewed partition detection
and balanced repartitioning. Specifically, SDR first collects statistical information, including the
frequency and corresponding data size of each key generated during the Map phase across multiple data
centers. A key-based pre-aggregation mechanism is introduced to reduce cross-domain communication
overhead during statistic collection. Then, a median-driven skew detection strategy is employed to
identify globally skewed partitions. Furthermore, a greedy bin-packing-based repartitioning algorithm is
designed, where the data size associated with each key is considered as its weight. The algorithm sorts
keys in descending order of their weights and iteratively assigns them to the currently maximum load
partition that does not exceed the target partition size. While ensuring that records with the same key are
not split across different partitions, the proposed algorithm dynamically balances partition workloads
and improves subsequent task scheduling efficiency. Experimental results demonstrate that SDR
effectively mitigates partition skewness and reduces task execution time across datasets with different
skew levels. In highly skewed WordCount workloads, SDR reduces execution time by up to 32.20%
compared with the original hash partitioning method. Moreover, across five datasets with varying skew

levels, SDR achieves an average reduction of 10.74% in overall execution time.
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