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Abstract: Aiming at the defectiveness in the feedback mechanism of current Hadoop scheduling
algorithms in a multi-user and heterogeneous environment, a dynamic job scheduling algorithm
with feedback mechanism is proposed, where a kind of queues theory model is introduced, a
single queue design and multiple resource pool service windows are adopted. All jobs are
submitted to a single queue which supports priority, and then the job with the highest priority is
scheduled to the free resource pool window to run by the job distributing and controlling module.
With its own heartbeat mechanism of Hadoop cluster, the job-related running data, such as
initializing time and running time, are transmitted to the parametric statistics module to get the
actual mean arrival rate and service rate to transfer to the feedback mechanism module. The
theoretical values of mean staying time and queue-length can be calculated by this job scheduling
model and compared with the actual values. If the difference is larger than the threshold value,
the core parameters are suitably adjusted to make the difference converging to the threshold
value, which can schedule the jobs with larger mean staying time and queue-length to the resource
pool service window with slots. Simulations demonstrate that this scheduling algorithm is

advantageous in scheduling efficiency and load balancing compared with those classic ones. The
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mean staying time is shortened by 57% and 19% compared with FIFO and FAIR scheduling

algorithms, and the mean queue-length is reduced by 50% and 37%, respectively.

Keywords: cloud computing; Hadoop clusters; job scheduling; queues theory; feedback

mechanism
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