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workloads that are planned to execute at a future point in time.
Prominent examples are periodically scheduled batch jobs such
as nightly integration test suits, nightly builds, periodic backups,
updates of search indices in databases, and auto-generated reports.
According to related work, a large number of jobs are recurring at
�xed intervals. For example, when comparing the Google cluster
traces from 2011 to the traces of 2019, it can be observed that the
workload mix changed towards scheduled batch jobs while the
scheduling rate increased signi�cantly [57]. At Microsoft, periodic
batch jobs have been reported to make up 60 % of processing on
large clusters [28]. More than 40 % of these jobs run on a daily
basis, while other frequently used periods are �fteen minutes, an
hour, and twelve hours. Another study revealed that recurring jobs
make up roughly 40 % of the jobs as well as cluster hours on all
production clusters used for Microsoft’s Bing service [1].
Scheduled workloads can, depending on their time constraints,
be shifted in both directions in time. For example, a nightly job
which is usually executed periodically at 1 am, could also be scheduled at a more �exible time window between 23 pm and 3 am.

Towards More Resource-Efficient and
Sustainable Data-Parallel Processing

2.3

Interruptibility

While certain workloads incorporate checkpoint mechanisms or
store intermediate results and can thus be paused and resumed at
a later point in time, other workloads must be executed without
interruption. As the interruptibility of workloads can be exploited
by carbon-aware schedulers as depicted in Figure 3, to better align
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“Right-sized” big data analytics:
Automatic configuration of jobs so they meet
performance expectations efficiently

Low-carbon cloud computing:
Scheduling of flexible workloads based on
fluctuating carbon intensities of energy grids
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Figure 3: Interruptible workloads can be divided into chunks
and scheduled separately.

Renewable-aware distributed computing:
Placement of computing jobs to use green
excess energy at the edge
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