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I. Project Description

Taking inspiration of Pythons machine learning libraries, most notably PyTorch and
TensorFlow, and the relatively efficient optimization possibilities associated with
Rust, we aimed to rectify the lack of ML developments in Rust by developing MLkit, anewMachineLearninglibrary.We′veoutlinedourinitialgoalsandsubsequentdevelopmentsbelow.

- **Planned:** - The initial vision of MLkitwasalibraryofefficientmachinelearningalgorithmsviaRust.Werecognizedthatgiventhetimeconstraintsofasinglesemester, welackedthenecessarytimetoimplementalargeamountofalgorithmsthatwerepossible.Regardless, weaimedtofocustowardsonesthatwerethemostuseful.Thus, ourfocuswasshiftedtowardsthealgorithmsoutlinedinCS4780, withaspecificemphasisonneuralnetworks, andPrincipleComponentAnalysisInthewordsofourprojectproposal :
ıSpecifically, wefirstplantoimplementthestandardminimizationtechniquessuchasNewton′smethodandgradientdescent, includingstochasticgradientdescentandAdaGrad(i.e.withAdaBoosting).Inaddition, wewillimplementthePerceptron(forlinearlyseparabledata), hardandsoftsupportvectormachines(SV Ms)withkernels, andvariousk−
clusteringalgorithms(k−nearestneighborsandk−means).Wefurtheremphasizedapossibilityofextendinguponthesealgorithms, especiallyinrelationtoconvolutionalandrecurrentneuralnetworks, andeventransformersiftimeallowed.TheprojectaimedtoenableRustuserstogetstartedwithusingmachinelearningforvariousapplications.Wealsohopeitcanserveasastartingpointfromwhichmoresophisticatedmachinelearningalgorithmscanbeaddedandimplementedinthefuture.−
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