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 Application performance is reliant on the cluster, other running jobs, and 1. Users submit jobs to the scheduler
availability of shared resources | /bin/bash 2. User submission scripts are processed by a 2D
#PBS -q pbatch

convolution network
I 3. Long strings from the Moab job trace are split into
words and processed by a word embedding network

* The Lustre File System Is a shared resource which may become #PBS -1 nodes=8
unresponsive If several |O-intensive jobs are running simultaneously :
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» Knowing the number of metadata operations an application will use izun_mplrun() T T 4. Short strings and numerical data from the Moab job
g = e i .

trace are placed into an input layer

during Iits runtime allows for smarter scheduling mpirun -np 8 main.py — A 2D convolution network

#} Scripts are interpreted as 5. The outputs from (1-3) are merged and processed by
Compute Cluster : : 2D gray scale images a deep neural network
The Lustre File System contains a L
Y . 6. Metadata predictions are sent to the scheduler
HENEB Meta-Data Server (MDS) which )
EEEE contains information about object . "
. : Job Trace Strings %
DDDD =——— locations on the Object Storage Targets
DDDD (OST). The single MDS can become error file=“$HOME/* B s
unresponsive when too many IO work_dir="/sc16/...” — T b
operations are requested by the submit_dir="/py/. .. u s _
_ : An embedding layer
compute servers. Long strings from the ' transforms words to
Job submission are vectors based on word Three layers are merged
reported by Moab similarity and then processed with
Job Trace Data a deep neural network
before the output layer
Bottleneck of the user=“smithl1” provides a prediction
Lustre File System group="“performance™ \

(MDS) (OST) Moab places the job in accounts= cas¢ =
a queue and collects . _
@ additional information Data which cannot be Data is added to

about the job int ted as “sent ” an input layer
Goal: Leverage Neural Networks to extract features and patterns from are rrFe)rpGO?tes iysﬁgaet? .
Jjob submissions and predict runtime and metadata operations. Moab Scheduler
Users submit Submit Time Complete Time
Limits of Prior Techniques
q Simulated
We simulate user job submissions t - _ - - - _
. . . . Metadata for 1 year of jobs. We retrain the o | I R
« Standard machine learning algorithms use simple features extracted model every 100 jobs e
from job scripts with regular expressions e ™ :Tramngat} E Testing Data
« Fail to utilize features embedded in irregular patterns rmdir=0 ‘ I
* A Neural Network is able to detect features in irregular patterns Vletadata operations - _ >
are collected after jobs _ _ _ Tlm_e _
#1/bin/bash | | #1/bin/bash run for training the Testing data is selected in batches. Training data must have completed before
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