
cppcoreguidelines for c++17 adoption
The C++ Core Guidelines are an indispensable resource for modern C++ development.
When embracing C++17, these guidelines become even more critical, offering a roadmap
to leverage the new language features effectively and safely. This article delves into how
the C++ Core Guidelines can be instrumental in adopting C++17, covering key areas like
leveraging structured bindings, embracing `if constexpr`, and understanding the nuances
of guaranteed copy elision. We will explore how following these established best practices
ensures cleaner, more robust, and maintainable C++ codebases in the C++17 era. This
comprehensive guide aims to equip developers with the knowledge to navigate the exciting
landscape of C++17 with confidence, backed by the proven wisdom of the Core Guidelines.
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The C++ Core Guidelines: Your Compass for
C++17 Adoption

The C++ Core Guidelines represent a collective effort by C++ experts to articulate best
practices for writing modern, safe, and efficient C++ code. They are not a rigid standard
but rather a living set of recommendations designed to help developers avoid common
pitfalls and write code that is easier to understand, maintain, and extend. Think of them as
a trusted advisor, guiding you through the complexities of the C++ language.

C++17, with its wealth of new features and improvements, presents an exciting
opportunity for developers. However, integrating these new capabilities without a clear
framework can lead to inconsistencies and potential issues. This is precisely where the C++
Core Guidelines shine. They provide context and practical advice on how to best utilize
C++17's power while adhering to fundamental principles of good software design.

The synergy between the C++ Core Guidelines and C++17 adoption is profound. The
guidelines offer a lens through which to evaluate and integrate new language constructs,
ensuring that they are used in a way that promotes clarity, safety, and performance. Rather
than blindly adopting new features, the guidelines encourage thoughtful application,
leading to a higher quality of code.



Key C++17 Features and Their Core Guideline
Integration

C++17 introduced a significant number of features that profoundly impact how we write
C++ code. The Core Guidelines have been updated and expanded to address these
additions, offering guidance on their optimal usage. Understanding this integration is
paramount for any developer looking to modernize their C++ codebase.

Some of the most impactful C++17 features include structured bindings, `if constexpr`,
guaranteed copy elision, `std::optional`, `std::variant`, and parallel algorithms. Each of
these brings new possibilities, but also requires careful consideration to ensure code
remains robust and maintainable. The Core Guidelines provide the necessary framework for
this consideration.

The overarching goal is to harness the power of C++17 without sacrificing the principles of
good C++ programming that the Core Guidelines champion. This involves understanding
not just what a feature does, but how and why to use it effectively within a larger project
context.

Structured Bindings and Guideline Adherence

Structured bindings, a prominent feature in C++17, allow you to unpack tuple-like objects
(structs, classes, arrays, and `std::tuple`) into individual variables. This can dramatically
simplify code that deals with returning multiple values or iterating over complex data
structures. For example, instead of accessing members by index or name repeatedly, you
can declare variables that directly correspond to the elements.

The C++ Core Guidelines offer specific advice on structured bindings. One key
recommendation is to use them judiciously. While they can improve readability, overuse
can sometimes obscure the source of the data or lead to overly long variable declarations.
The guidelines encourage naming the bound variables descriptively to maintain clarity.

Consider this analogy: structured bindings are like neatly unpacking a gift. You get all the
pieces out at once. The guidelines suggest labeling each piece clearly so you know what it
is and where it came from, rather than just having a pile of unidentifiable parts. This
principle of clarity is central to writing understandable C++ code, even with powerful new
features.

Use structured bindings to simplify access to tuple-like objects.

Ensure bound variable names are descriptive and meaningful.

Avoid overuse that might lead to decreased readability.



Prefer structured bindings for small, closely related sets of data.

`if constexpr` and Compile-Time Decisions

The `if constexpr` statement, introduced in C++17, is a game-changer for compile-time
conditional logic. Unlike a regular `if` statement, the condition in `if constexpr` is evaluated
at compile time. If the condition is false, the entire `if` branch is discarded, preventing
compilation errors related to code that would be ill-formed for certain types or template
instantiations.

The C++ Core Guidelines strongly advocate for leveraging `if constexpr` to improve code
genericity and efficiency. It allows template metaprogramming to be expressed more
naturally, often replacing SFINAE (Substitution Failure Is Not An Error) techniques that could
be more convoluted. This leads to cleaner and more expressive template code.

Imagine a scenario where you're writing a function that needs to behave differently based
on the type it's operating on. Before `if constexpr`, you might have had to employ complex
template tricks. Now, with `if constexpr`, you can write a straightforward `if` statement
that the compiler will intelligently prune based on the type, making your code much more
readable and less error-prone.

Guaranteed Copy Elision and its Guideline Implications

C++17 introduced guaranteed copy elision for certain return value optimizations (RVO) and
moving objects into certain contexts. This means that in specific situations, the compiler is
mandated to elide unnecessary copies and moves, leading to potentially significant
performance improvements. This is a powerful optimization that developers should be
aware of.

The C++ Core Guidelines implicitly support this by promoting practices that naturally
benefit from optimization. While the guidelines might not explicitly detail guaranteed copy
elision, they emphasize writing code that is as efficient as possible and understanding how
the language's optimizations work. Developers should aim to write code where these
elisions can occur.

The key takeaway here is to not prematurely optimize by manually implementing move or
copy operations when the compiler can do it for you, and do it better. The guidelines
encourage a focus on writing clear, declarative code, and C++17's guaranteed copy elision
makes this approach even more beneficial from a performance standpoint.



Best Practices for Migrating to C++17 with the
Core Guidelines

Migrating an existing codebase to C++17 can seem like a daunting task. However, by
strategically applying the C++ Core Guidelines, this process can become more systematic
and less prone to introducing new issues. The guidelines provide a framework for making
informed decisions about which C++17 features to adopt and how.

A crucial first step is to understand the impact of C++17 features on your existing code.
This involves analyzing which new features could provide the most benefit in terms of
readability, safety, or performance for your specific project. The Core Guidelines can help
you prioritize these considerations.

Consider using static analysis tools that are aware of the C++ Core Guidelines. These tools
can help identify areas in your code that could be improved by adopting C++17 features or
that might be introducing new problems if not handled carefully. This proactive approach,
guided by the principles of the Core Guidelines, is key to a successful migration.

Gradually introduce C++17 features, focusing on areas with the most significant
potential impact.

Use static analysis tools that support the C++ Core Guidelines to identify potential
issues and improvements.

Educate your development team on the new C++17 features and the relevant Core
Guideline recommendations.

Write small, self-contained tests for new C++17 features before integrating them into
larger systems.

Refactor existing code to leverage C++17 features where it improves clarity and
maintainability, adhering to guideline principles.

Maintaining Code Quality with C++17 and the
Core Guidelines

The journey of adopting C++17 doesn't end with the initial migration; it's an ongoing
process of maintaining and improving code quality. The C++ Core Guidelines are
instrumental in this long-term effort, ensuring that the benefits of C++17 are sustained and
that the codebase remains robust and maintainable.

Continuous adherence to the Core Guidelines, coupled with a mindful integration of C++17



features, will foster a culture of writing high-quality C++ code. This means regularly
reviewing code for adherence to best practices, even when new features are being
introduced. The guidelines act as a constant reminder of what constitutes good C++
programming.

Ultimately, the goal is to leverage the full potential of C++17 in a way that aligns with the
established principles of safe, efficient, and understandable C++ code. By embracing the
C++ Core Guidelines as a guiding force, developers can confidently navigate the
complexities of C++17 and build software that stands the test of time. It's about writing not
just functional code, but code that is a pleasure to work with, both for yourself and for
future developers.

FAQ

Q: How do the C++ Core Guidelines help with adopting
C++17 features like structured bindings?
A: The C++ Core Guidelines provide best practices for using new features like structured
bindings. They recommend using them to simplify code when unpacking tuple-like objects,
but also caution against overuse that could reduce readability. The guidelines emphasize
naming bound variables descriptively to maintain clarity, ensuring that the benefits of
structured bindings are realized without sacrificing code comprehension.

Q: What is the role of `if constexpr` in C++17 adoption
according to the Core Guidelines?
A: The C++ Core Guidelines strongly encourage the use of `if constexpr` in C++17. This
feature enables compile-time conditional logic, allowing code branches that are not
applicable for a given type or template instantiation to be discarded. The guidelines
promote `if constexpr` as a way to write more generic, efficient, and expressive template
code, often replacing more complex metaprogramming techniques.

Q: How do the C++ Core Guidelines address guaranteed
copy elision in C++17?
A: While the C++ Core Guidelines may not explicitly detail every nuance of guaranteed
copy elision in C++17, they implicitly support it by promoting principles of writing efficient
and clear code. The guidelines encourage developers to write code in a way that naturally
allows for compiler optimizations like copy elision, rather than trying to manually
implement them. This leads to better performance without sacrificing code readability.

Q: What is the recommended approach for migrating an
existing C++ codebase to C++17 using the Core



Guidelines?
A: The C++ Core Guidelines suggest a systematic approach to migrating to C++17. This
involves understanding the impact of new features, prioritizing those that offer the most
benefit, and using static analysis tools that support the guidelines. The guidelines advocate
for a gradual introduction of features and continuous education of the development team to
ensure a smooth and high-quality transition.

Q: Are there specific guidelines for using `std::optional`
and `std::variant` in C++17?
A: Yes, the C++ Core Guidelines offer guidance on using `std::optional` and `std::variant`,
which are C++17 features. They encourage their use to represent optional values and sum
types, respectively, as a safer and more expressive alternative to null pointers or complex
inheritance hierarchies. The guidelines emphasize clear intent and appropriate usage to
avoid common pitfalls associated with these powerful constructs.

Q: How do the C++ Core Guidelines help in leveraging
C++17's parallel algorithms?
A: The C++ Core Guidelines support the adoption of C++17's parallel algorithms by
emphasizing performance and safety. They recommend understanding the potential
performance gains from parallel execution while also being mindful of thread-safety
concerns and the correct usage of execution policies. The guidelines encourage the
thoughtful application of these algorithms to improve the efficiency of data-parallel
operations in a safe manner.

Q: What is the general philosophy of the C++ Core
Guidelines regarding new C++ standards like C++17?
A: The general philosophy of the C++ Core Guidelines is to provide practical, expert-driven
advice for writing modern, safe, and efficient C++ code. When it comes to new standards
like C++17, the guidelines aim to help developers adopt these new features effectively,
ensuring that they are used in a way that aligns with established best practices, promotes
maintainability, and avoids common programming errors. They act as a compass for
navigating the evolving landscape of C++.
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