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This course covers asynchronous programming with the Task Parallel Library, as
well as best practices for its effective implementation in C#. You'll see how to
manage memory sharing, synchronization problems, asynchronism with tasks
and development best practices.

@’j Teaching objectives
At the end of the training, the participant will be able to:

Thread synchronizationin.Net

Understand the resources offered by Task Parallel Library and Task
Parallel Library Dataflow
Choosingtheright collection for a multithreaded algorithm

Combine event-driven programming and multithreading with
Reactive Extension

Intended audience
Developers, architects, project managers.

Prerequisites
Knowledge of .Net or an object-oriented programming language.

Course schedule

PARTICIPANTS
Developers, architects, project

managers.

PREREQUISITES
Knowledge of .Net or an object-

oriented programming language.

TRAINER QUALIFICATIONS

The experts leading the training are
specialists in the covered subjects.
They have been approved by our
instructional teams for both their
professional knowledge and their
teaching ability, for each course they
teach. They have at |east five to ten
years of experience in their field and
hold (or have held) decision-making

positions in companies.

ASSESSMENT TERMS

The trainer evaluates each
participant’s academic progress
throughout the training using
multiple choice, scenarios, hands-on
work and more.

Participants also complete a
placement test before and after the
course to measure the skills they've

developed.
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@ Basic multithreading tools

What is athread? Notion of thread and process.

Memory sharing by threads.

ThreadPool to avoid thread creation.

AppDomain for moduleisolation.

Multi-process synchronization: Event, Mutex and Semaphore
synchronization objects.

Intraprocess synchronization: the framework's Monitor class and the lock
keyword.

e Thedanger of afatal embrace and how to detect it.

ReaderWriterSlimLock class. Interlocked class.

Hands-on work
Synchronization of two threads, data producer and data consumer. Use of
standard classes.

@ Basics of the Task Parallel Library

Start tasks and get results.

await and async keywords.

Continuations to manage normal end, on exception, cancellation.
Event Asynchronous Pattern versus Task Asynchronous Pattern.
Parallel Ling to run Ling queries in parallel.

Handling exceptions and cancellations with Parallel Ling.
Parallel.ForEach to launch data-driven tasks.

Parallel.For for aggregate calculations.

Hands-on work

Calcul d’'une somme en parallele avec différents outils. Démarrage de Tasks et
utilisation de await et async.

@ Find out more about Task Parallel Library

Select where torun atask: TaskScheduler.
ConfigureAwait to optimize recovery.

Report progress with Progress<T>.

Task cancellation with CancellationTokenSource.
IAsynEnumerable<T > and await foreach from C# 8.

Hands-on work
Job cancellation and progress report in the crawler.

@ Collections for the competition

Immutable collections when a snapshot of the data is sufficient.
Concurrent collections for protected sharing of modified data.
Collections for producer/consumer issues.

Hands-on work
Optimizing and protecting the crawler with competing collections.

TEACHING AIDS AND TECHNICAL
RESOURCES

e The main teaching aids and
instructional methods used in the
training are audiovisual aids,
documentation and course material,
hands-on application exercises and
corrected exercises for practical
training courses, case studies and
coverage of real cases for training
seminars.

o At the end of each course or
seminar, ORSYS provides
participants with a course evaluation
questionnaire that is analysed by our
instructional teams.

e A check-in sheet for each half-day
of attendance is provided at the end
of the training, along with a course
completion certificate if the trainee
attended the entire session.

TERMS AND DEADLINES
Registration must be completed 24

hours before the start of the training.

ACCESSIBILITY FOR PEOPLE WITH
DISABILITIES

Do you need special accessibility
accommodations? Contact Mrs.
Fosse, Disability Manager, at psh-
accueil@orsys.fr to review your

request and its feasibility.




@ Task Parallel Library Dataflow

Task Parallel Library Dataflow for execution in parallel networks.
The different Dataflow blocks, and how they are linked.
Conditional block linking.

Dataflow and data buffering.

Dataflow and parallelized processing.

Dynamic block linking.

Hands-on work
Decoupled communication between aweb server and a backend.

@ Reactive Extension for reactive programming

Reactive Extension to treat events as sequences.
Reactive design model.

Hot and cold observables, event data subscription.
Ling-style data processing.

Hands-on work
Provide areactive autosuggestion implementation.

Dates and locations
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