Python Ragged array library development
Oleksii Hrechykha

Mentors:
lanna Osborne
Jim Pivarski



Awkward and ragged

- are time and memory-efficient
_ take up I ess StOI‘ag e >»»> pyobj = measure memory(make big python object)

memory: 2.687 E

- Awkward uses numpy and has a similar effect on > arr - measEe_memw—-s-f{make_ragged_arvar}
memory: 8.377 [E:
performance Y

- but it allows for arbitrary data structures (i.e. supports
numbers’ dates’ StrlngS’ reC_Ord StrUCtureS) »>»> result = measure time{compute on_ python object)
- ragged uses Awkward but is API-complacent time: 4.180 sec

>»» pesult = measure time(compute on_ragged array)
time: 8.882 sec

ragged.array ([ >»> a.dtype

[[1-1, 2.2, 3.3], [1]. dtype( floated”)
[[4-4]1,
[]."‘

»>»> a.shape
{4, None, None}

Rtg)pla :é/gitg ub.com/scikit-hep/ragged/blob/fff53544be6f9ded884e112d41bad476751b84085/RE
.md



https://github.com/scikit-hep/ragged/blob/fff53544be6f9ded884e112d41ba476751b84085/README.md
https://github.com/scikit-hep/ragged/blob/fff53544be6f9ded884e112d41ba476751b84085/README.md

Array API

finctions for: extension module:

constants math, more linear algebra
sort/search/count,

sets, functions related to:

'Iogic., ' dtypes,
basic statistics, indexing,

basic linear algebra broadcasting

array creation
& manipulation

Out of scope

Behavior and functions/objects
that aren’t common or cannot be
fully specified are out of scope.

This doesn't mean libraries
cannot implement them, only
that they're not part of the
standard.

/0

Polynomials
Error handling
Testing & building
CFFl/ctypes
Datetime dtypes
String dtype

https://data-apis.org/array-api/latest/purpose_and_scope.html



https://data-apis.org/array-api/latest/purpose_and_scope.html

Example function

F ll.ll:.li.que_values(x: array, /) -» array: Workﬂow SO far‘:
Returns the unique elements of an input array “x . 1) Understand hOW the funCtlon WorkS
2) Write an algorithm for simplified

x: Input array. If “x° has more than one dimension, the function functlon
flattens "%~ and returns the unigue elements of the flattened

3) Write and run tests
4) Measure calculation time, compare
An array containing the set of unique elements in “x* . The returned It Wlth NumPy

array has the same data type as “x .

https:/f/data-apis.org/farray-api/latest/API_specification/generated/array_api.unique values.html

5) Write a better algorithm (and use
Numba)

. : 6) Implement the funcition

- Afunction that returns the unique elements of an input array, the first occurring 7) Write better tests

indices for each unique element in this array, the indices from the set of unique
elements that reconstruct it, and the corresponding "counts’ for each
unigue element ("TODO 128")

- A function that returns the unique elements of an input array and the corresponding
counts for each unique element in this array ("TODO 129").

- A function that returns the unigue elements of an input array and the indices from the
set of unique elements that reconstruct it ("TODO 130")

- Afunction that returns the unique elements of an input array ("TODO 131").




Thank you for your attention!
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