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What are jagged arrays and how does 
one handle them?
What is Array API?

Numpy vs Ragged vs Awkward
What is ragged missing?
What have I worked on?



Awkward arrays and library
● Awkward Array is a library for nested, variable-sized data, including arbitrary-

length lists, records, mixed types, and missing data, using NumPy-like idioms.
● ak.Array([

    [{"x": 1.1, "y": [1]}, {"x": 2.2, "y": [1, 2]}, 

     {"x": 3.3, "y": [1, 2, 3]}],    [],

     [{"x": 4.4, "y": [1, 2, 3, 4]}, 

     {"x": 5.5, "y": [1, 2, 3, 4, 5]}]

])

https://doi.org/10.5281/zenodo.4341376
https://github.com/scikit-hep/awkward

https://doi.org/10.5281/zenodo.4341376
https://github.com/scikit-hep/awkward


Array API

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

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


Ragged arrays and library
● Ragged is a library for manipulating ragged arrays as though they were NumPy or CuPy 

arrays, following the Array API specification.
● a=ragged.array([

  [[1.1, 2.2, 3.3], []],

   [[4.4]],

   [],

   [[5.5, 6.6, 7.7, 8.8], [9.9]]

   ])
● a.shape=(4, None, None)

https://github.com/scikit-hep/ragged

https://github.com/scikit-hep/ragged
https://github.com/scikit-hep/ragged


Ragged array library
● Is designed to work with jagged arrays
● Complies with Array-API 
● Calculates fast  (Awkward- and NumPy-reliant)
● Ragged arrays take up less disk space



Array objects and creation functions:
- Returns transpose of a matrix or a stack of matrices (property, "TODO 2")
- A function that returns transpose of the array (property, "TODO 3")
- Computes the matrix product (property, "TODO 22")
- Returns coordinate matrices from coordinate vectors ("TODO 43")
- Returns the lower triangular part of a matrix or a stack of matrices ("TODO 46")
- Returns the upper triangular part of a matrix or a stack of matrices ("TODO 47")

Data type functions:
- Returns a boolean indicating whether a provided dtype is of a specified data type "kind" ("TODO 54")

Linear algebra functions:
- Computes matrix product ("TODO 110")
- Transposes a matrix or a stack of matrices ("TODO 111")
- Returns tensor contraction of two matrices over specific axes ("TODO112")
- A function that computes the vector dot product of two arrays ("TODO 113")

Array manipulation functions:
- Broadcasts one or more arrays to a specified shape ("TODO 115")
- Reverses the order of elements in an array along the given axis ("TODO 118")
- Permutes the axes of an array ("TODO 119")
- Reshapes an array without changing its data (“TODO 120”)
- Rolls array elements along a specified axis (“TODO 121”)
- Joins a sequence of arrays along a new axis (“TODO 123”).
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Thank you Ianna!
Thank you IRIS-HEP!

The project is funded by US NAS, ONRG (IMPRESS-U)
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