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I/O is a fundamental determinant in the overall performance of physics analysis and other data-intensive sci-
entific computing. It is, further, crucial to effective resource delivery by the facilities and infrastructure that
support data-intensive science. To understand I/O performance, clean measurements in controlled environ-
ments are essential, but effective optimization requires as well an understanding of the complicated realities of
as-deployed environments. These include a spectrum of local and wide-area data delivery and resilience mod-
els, heterogeneous storage systems, matches and mismatches between data organization and access patterns,
multi-user considerations that may help or hinder individual job performance, and more.

The ATLAS experiment has organized an interdisciplinary working group of I/O, persistence, analysis frame-
work, distributed infrastructure, site deployment, and external experts to understand and improve I/O perfor-
mance in preparation for Run 2 of the Large Hadron Collider. The adoption of a new analysis data model for
Run 2 has afforded the collaboration a unique opportunity to incorporate instrumentation and monitoring
from the outset.  
This paper describes a program of instrumentation, monitoring, measurement, and data collection both in
cleanroom and grid environments, and discusses how such information is propagated and employed.  
The paper further explores how these findings inform decision-making on many fronts, including persistent
data organization, caching, best practices, framework interactions with underlying service layers, and settings
at many levels, from sites to application code. Related developments that increase robustness and resilience
in the presence of faults by improving communication between frameworks and underlying infrastructure
layers are also discussed.
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