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“Exascale 1s made of people!”
- Mike Warren, 2014
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We got to break,
then fix.



SPH, octrees, units, field types, ...






yt is not the point.






The point!



How do we get there?



Clarity
Abstraction

Delegation



Develop a data language.



Develop a data language.

Inspection, Analysis, & Visualization



Inspection, Analysis, & Visualization



import yt

ds = yt.load("output_00084/info_00084.txt")
sp = ds.sphere("max”, (1.0, "Mpc”))

print sp["density"]

[ , . 1 g/cm**



import yt

ds = yt.load("output_00084/info_00084.txt")
sp = ds.sphere("max”, (1.0, "Mpc”))
sp.quantities.extrema(“density"”)

( g/cmx* g/cmx*3)



Inspection, Analysis, & Visualization
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Tasker etal 2013
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Stellar Mass Enhancement
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— Data: fit

Fit: fit
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Species : HI, No Noise
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Species : HI, SNR : 30
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Chandra/ACIS-S XMM-Newton/EPN NuSTAR/FPD

Astro-H/SXS Athena+/WFI 7uHone et al




Inspection, Analysis, & Visualization



import yt
ds = yt.load("snapshot_033/snap_033.0.hdf")

n n

p = yt.ProjectionPlot(ds, "x”, "density")
p.save()
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import yt

ds = yt.load("galaxy@030/galaxy0030")

ad = ds.all_data()

p = yt.PhasePlot(ad, "density”,
"temperature”, “cell_mass”, None)

p.save()
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import yt

ds = yt.load("galaxy0030/galaxy0030")

ad = ds.all_data()

p = yt.PhasePlot(ad, “"density”,
"temperature”, “cell_mass”, None)

p.set_unit("cell_mass”, "Msun")

p.save()
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Separate responsibilities to
preserve API stability.









Abstract data sources and
indexing.
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Extent



I L0
)0l
(e (0

Chunk

Chunk

Values

Coordinates
Extent
Components



Chunk

Values
Coordinates
Extent
Components
Value Neighbors
Block Neighbors



2 2 2
2 2 2

Values
Coordinates
Extent
Components
Value Neighbors
Block Neighbors



High-Level Operations



High-Level Operations



High-Level Operations
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High-Level Operations

B =] %




High-Level Operations

g =) | %




High-Level Operations

S =[x




High-Level Operations




High-Level Operations

Process data.



Low-Level Operations



Low-Level Operations




Low-Level Operations
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Low-Level Operations




Low-Level Operations




Low-Level Operations




Low-Level Operations




Low-Level Operations




Low-Level Operations




Low-Level Operations




Low-Level Operations




Low-Level Operations
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Low-Level Operations
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Low-Level Operations

Index data.



Software Infrastructure




Software Infrastructure




Software Infrastructure

Math Solvers
Algorithms

I0

Parallelism

Analysis

Visualization



Software Infrastructure
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Software Infrastructure
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Software Infrastructure

Domain specificity is a transient
phenomena for infrastructure.



Software Infrastructure

Domain specificity is a lasting
phenomena for implementations.




Not Invented Here



Not Invented Here

(a space-filling effect)















Metcalfe’s Law




























Warren's Law




“Exascale 1s made of people!”
- Mike Warren, 2014



People




Image Credit: Erik Rosolowsky & ALMA
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Neurodome and ITER

SubbaRao, Fisher, Shriwise
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Thank you.
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