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In order to assess how changes in sea-ice e i -
extent are affecting the Southern Ocean P T i
ecosystems, it is pivotal to repeatedly Lo T

estimate the krill population size. As @ |
group, Antarctic pack-ice seals (Figure 1)

are major krill predators and thus seadl
counts could be used as a proxy for the krill D
population  estimate. Estimating the I _
pack-ice seal population for the entire .;’1 gf_"!;r
Antarctic continent is a formidable task. L.l — ‘
However, since seals are fairly large eistukiockn ) Oneitele gt o P e P TS L D F PSRV S e RS R L v vl
animals, we can take advantage of ' o o t — ‘ ‘
high-resolution satellite imagery to count | \
them remotely (Figure 2), avoiding great & VRV
costs and risks
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}J Figure 3. (Top): Pipeline for analyzing images using Dask.distributed. (Bottfom): Dask.distributed task graph for the ‘
Q_. | . . analysis pipeline
'- AﬂOlYZing |m0ges WlTh Each TensorFlow (tf) task has a TensorFlow
. . “server” to create and manage sessions
Dask.distributed and “workers” to actually execute the

graph operations. Typically Dask workers
can be setup as long running tasks serving
TensorFlow computations.

Images can be analyzed in parallel with
numpy arrays distributed across a cluster

using Dask. A trivial image processing S S —— ;
workflow can be as follows: ' o '
Figure 1. Antarctic pack-ice seals. Species from left to e Read Images ds 2D arrays ‘l*\ ‘i*\ ‘l‘\ ‘?‘\
right, fop to bottom: Weddell seal, crabeater sedal, e Stitchinto a single 3D dask array using ol ol i i
leopard seal and Ross seal. ) ! L
dask.delayed function.
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This gives us a numpy-like abstraction on . L -
all the inpUT imOgeS parameter parameter

DIST” bUTed CompUhng e The entire 3D array is grouped into = - -
Frameworks arrays of dimension 5x2000x2000 (1

DASK yorker i i DASK worker

. — chunk) to reduce overhead. “ = o s s
De’rec’rlonoof seals from.so’relll’re imagery qf To avoid data transfer delays, data are I —1| fl———
the entire  Antarctic confinent s : [/ DASK  dask.array | | J{ DASK ok array

: : persisted on the cluster. | S |

computationally challenging and can , o ;
benefit from parallel implementation of the e Segmentatfion operation is mapped L |
image processing pipeline. In general on fo each chunk .  EET———
Distributed Computing frameworks provide e The results are gathered using the |'E'9Ure 4. Dask and TensorFlow integration |
methods and means to handle data and futures object back to the client

task distribution on cluster nodes. Examples
of such frameworks include MapReduce,
Storm, Pregel, Dryad, Spark, Scope and

Preliminary Results

A mean of all images was computed with
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Hive etc,. Since there is a large amount of this approach. For a sample size of 20
Dask.distributed iS a ||ghTW€|ghT |ibrCII’y Imogery. TO be processed' d |IghTwe|ghT imcges (4 ChUﬂkS), The mean pixe' V0|Ues
for distributed computing in Python. It is a CNN, with fewer paramefers might be before and after thresholding are 12.62 and
dynamic task scheduler that coordinates desirable over a heavyweiaht CNN. 0.10 ety This h.g g ' der of
several worker processes spread across the e TFsim is a new lightweight IV TEspectively. This I achieved in order o
cluster. The Dask scheduler is cognizant of hiah-level APl of TensorFlow for milliseconds.

the data dependencies of it's workers. It defining, fraining and evaluating

allocates tasks to workers based on this complex models Next Steps

information and computes tasks efficiently e The library supporfs a rich family of o

by minimizihng the data movement neural network architectures

e Characterize Dask’s performance using
larger datasets for strong and weak

Dask and TensorFlow scaling o
e Understand communication costs and

A distributed TensorFlow application is
useful when we want to use many
concurrent processes to either speed

between them.

load balancing among various workers
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