
Parallel Programming with Threading Building
Blocks: A Comprehensive Guide
Parallel programming involves using multiple computational resources,
such as multiple CPU cores or processors, to execute a program
concurrently. It allows the program to split its tasks into smaller units that
can be processed simultaneously, resulting in improved performance and
efficiency. Threading Building Blocks (TBB) is a popular C++ library that
simplifies the development of highly efficient and scalable parallel
applications.

Threading is a fundamental concept in parallel programming. It involves
splitting a program into multiple threads, each of which executes a specific
portion of the code. TBB uses a task-based threading model, where tasks
are the units of parallelism. Tasks can be created, scheduled, and executed
concurrently.

Task parallelism involves dividing a computation into independent tasks
that can be executed in parallel. TBB provides a set of classes and
functions for managing task parallelism, such as task_group , task ,
and parallel_for .
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Data parallelism involves performing the same operation on multiple data
elements concurrently. TBB provides classes and functions for executing
data-parallel operations, such as concurrent_vector ,
parallel_reduce , and parallel_scan .

Synchronization primitives are mechanisms for coordinating the execution
of threads. TBB provides a range of synchronization primitives, such as
mutexes, locks, barriers, and atomic operations, to ensure that data is
accessed and modified in a consistent and synchronized manner.

Example 1: Task Parallelism

cpp #include

void task_func(int i){}

int main(){tbb::task_group group;

 for (int i = 0; i 

int sum_func(int a, int b){return a + b; }

int main(){int array[] = {1, 2, 3, 4, 5}; int size = sizeof(array) / sizeof(int);

 int sum = tbb::parallel_reduce(array, array + size, 0, sum_func); s
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std::vector shared_data; tbb::mutex data_mutex;

void update_data(int value){data_mutex.lock();
shared_data.push_back(value); data_mutex.unlock(); }

void main(){std::vector<:thread> threads; for (int i = 0; i Benefits of Using
TBB

Using TBB offers several benefits for parallel programming:

Simplicity: TBB provides a high-level abstraction that simplifies the
development of parallel applications, reducing the complexity and
effort involved in managing threads and synchronization.

Efficiency: TBB is designed for high performance and efficiency,
utilizing techniques such as work stealing to optimize task scheduling
and load balancing.

Scalability: TBB applications can scale efficiently to multiple cores
and processors, enabling them to leverage the full computational
power of modern hardware.

Portability: TBB is a portable library that can be used across multiple
platforms, including Windows, Linux, and macOS.

Parallel Programming with Threading Building Blocks (TBB) provides a
comprehensive set of tools and techniques for developing highly efficient
and scalable parallel applications in C++. By understanding the concepts of
threading, task parallelism, data parallelism, and synchronization primitives,
and utilizing the practical examples provided in this guide, programmers



can harness the power of parallelism to improve the performance and
efficiency of their applications.
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