Data Science

. FundamentalsoflnformationTechnology: Dataandinformation, AcquisitionofNumbersandTe
xtualData,CentralProcessingUnit,ComputerNetworks, InputOutputDevices, ComputerSoftware,
TheSoftwareProblem.ProgrammingPrinciplesandGuidelines.

. ProblemSolvingandPythonProgramming: IntroductiontoComputingandProblemSolving.Intr
oductiontoPythonProgramming.ControlFlowStatements.Functions.Strings.Filesandexception.
Object-OrientedProgramming.FunctionalProgramming.

. DataEngineeringwithPython:DataScience;FilesandWorkingwithTextData,Working with
Text Data. Working with Text Data, Regular Expression Operations, Workingwith Databases,
Working with Tabular Numeric Data (Numpy with Python),Working withDataSeriesand
Frames,Plotting(Plotting withPandas).

. Machine Learning:Introduction, Limits of Learning, Geometry and Nearest
Neighbours, ThePerceptron,Practicallssues,LinearModels,ProbabilisticModeling,NeuralNetwo
rks,UnsupervisedLearning,AssociationRules.

. Natural Language Processing: Language Processing and Python, Accessing Text
Corporaand Lexical Resources, Processing Raw Text, Categorizing and Tagging
Words,Learning

toClassifyText,DeepL earningforNLP,ExtractinglnformationfromText,AnalysingSentenceStru
cture.

. NoSQL DataBases:WhyNoSQL,AggregateDataModels,MoreDetailsonDataModels, Distributi
onModels,Consistency,VersionStamps,Map-Reduce,Key-

ValueDatabases, DocumentDatabases, Column-FamilyStores,GraphDatabases.

. Big Data:Getting an overviewof Big Data,Introducing Technologiesfor Handling
BigData,UnderstandingHadoopEcosystem,HadoopDistributedFileSystem, IntroducingHBase, U
nderstandingMapReduceFundamentalsandHBase,UnderstandingBigDataTechnology
Foundations,Storing Data in Databases and Data Warehouses,NoSQL DataManagement.

. Deep Learning: Introduction to deep learning Algorithms, Neural Networks, Scalars
(ODtensors), Vectors (1D tensors), Matrices (2D tensors), 3D tensors and higher-
dimensionaltensors, Key attributes, Manipulating tensors in Numpy, The notion of data
batches, Real-world examples of data tensors, Vector data, Timeseries data or sequence data,
Image data,Video data. Tensor operations: Element-wise operations, Broadcasting, Tensor
dot. Tensorreshaping, Geometric interpretation of tensor operations, A geometric
interpretation of deeplearning, Gradient-based optimization, Derivative of a tensor operation,
Stochastic gradientdescent. Chaining derivatives: the Backpropagation algorithm Neural
networks: Anatomy,Layers, Models, Loss functions and optimizers. Introduction to Keras,
Keras, TensorFlow,Theano, andCNTK,Recurrent neuralnetworks: A recurrent layer in
Keras,UnderstandingtheLSTMandGRU Layers.



