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Now that software development is shifting primarily toward mobile and cloud  
computing, the venerable C++ programming language is returning to the dominant 
position it held during the object-oriented boom of the 1990s. In this O’Reilly  
report, you’ll learn why C++ is once again the preferred choice across several  
diverse industries, after taking a backseat to Java during the 2000s.
C++ is a complicated beast that’s not easy to learn. But when you need a powerful, 
highly portable systems programming language or an application programming  
language with uncompromising performance, it’s hard to beat. With the 2011 and 
2014 updates, C++ feels like a completely new language, rather than the old C++  
with new features bolted on. 
Authors Jon Kalb and Gašper Ažman demonstrate how modern C++ (C++11 and C++14) 
provides the power, performance, libraries, and tools necessary for massive server 
farms as well as low-footprint mobile apps.
■ Delve into the modern C++ features that are generating new interest  

in the language 

■ Learn why C++ is the only high-level language available on Apple,  
Android, and Microsoft mobile devices

■ Explore the C++ cloud computing appeal, including performance,  
high portability, and low-level hardware control

■ See what the future holds for C++ with proposed changes in the  
2017 update

Jon Kalb  conducts onsite training on C++ best practices and advanced topics.  
Over the past two decades, he’s written C++ for companies including Amazon,  
Apple, Dow Chemical, Intuit, Lotus, Microsoft, Netscape, Sun, and Yahoo! An 
Approved Outside Training Vendor for Scott Meyers’ training materials, Jon is  
currently working on Amazon’s search engine at A9.com. 
Gašper Ažman is an undercover mathematician masquerading as a software  
engineer. On his quest to express ideas precisely, concisely, and with simplicity,  
he studies emerging programming languages for new tricks to apply in his C++.  
He’s currently taking a hiatus from teaching to work on the Amazon search engine  
at A9.com.  
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! Designed to be a machine for science and business 
! Featured binary, decimal (BCD), and hexadecimal floating-point calculations 
! First instruction set implemented in microcode 
! 8-bit byte addressing



! Designed to be a machine for science and business 
! Featured binary, decimal (BCD), and hexadecimal floating-point calculations 
! First instruction set implemented in microcode 
! 8-bit byte addressing

Established the “C 
machine” architecture a 

decade before “C.”

















For ideas fundamental to the emergence of object-oriented programming, 
through their design of the programming languages Simula I and Simula 67

Turing Award





“So I rewrote my simulator from Simula into BCPL 
and all of the high-level structure disappeared. All 
of the nice organization that had helped me debug 

and helped me design disappeared. But the 
resulting BCPL, once I had debugged it and lost half 

of my hair in the process, ran really fast. It could 
use all of the resources of the machine. It could 

communicate with anything on the machine and I 
got my data and I got my PhD…



“I came away with the opinion that I would never 
again want to attack a problem with tools that 

[were] fundamentally unsuitable. And, in particular, I 
don't want to make the choice between elegant, 
which Simula was for this problem, and efficient, 
which BCPL was. I want both. And that has been 
sort of one of my guiding lights. If you give people 

the choice of writing good code or fast code 
there's something wrong. Good code should be fast.”









Why C++?

! High-Level Abstractions at Low Cost 
! Low-Level Access When You Need It 
! Wide Range of Applicability 
! Highly Portable 
! Better Resource Management



High-Level Abstractions at Low Cost

! user-defined types 
! type templates 
! generic algorithms 
! type aliases 
! type inference 
! compile-time introspection 
! runtime polymorphism 
! exceptions 
! deterministic destruction…



High-Level Abstractions at Low Cost

! user-defined types 
- power and expressiveness of built-in types 
- almost any thing that can be done with a fundamental type, can be done with a user-defined type 
- for example: a programmer can defined a type that functions as a 

- fundamental arithmetic type (operator overload support mathematical operations) 
- object pointer (smart pointer) 
- function pointer (functor)



High-Level Abstractions at Low Cost

! No programming paradigm is forced on the user. 
! Instead there is support for: 

- procedural 
- object-based 
- object-oriented 
- generic 
- functional 
- value semantics 

! freely mixing any of these paradigms



High-Level Abstractions at Low Cost

! Libraries! 
! C++ can be thought of a language for making libraries 
! Libraries can be created that have: 

- power 
- efficiency 
- safety 
- natural syntax 
- type-specific optimizations 
- automatic resource management 
- generic features that are as efficient as custom code



High-Level Abstractions at Low Cost

! Little or no abstraction penalty 
! Bjarne Stroustrup refers to his goal as: 

“the zero-overhead principle”

If you don’t use the 
feature, you pay nothing.

If you do use it, you pay 
no more than you would 
if you coded it by hand.



Low-Level Access When You Need It

! systems-programming language: 
- low-level hardware control 
- responding to hardware interrupts 
- device drivers 
- manipulate memory in arbitrary ways — down to the bit level 
- on par with assembler, but if you really need it, allows inline assembly code 

! all of this comes free with being a superset of “C”



Low-Level Access When You Need It

! management of user-defined type 
! most languages create objects by 

- allocating memory from the heap 
- running construction function 

! C++ can construct 
- on the heap 
- static memory 
- stack memory  
- arbitrary memory



Low-Level Access When You Need It

! can be cache-optimized 
- control necessary to exploit caches 
- avoid false sharing 

! most managed language containers 
- don’t hold memory in contiguous memory 
- can’t exploit look-ahead buffers 

! C++ containers can do this 
- arrays, vectors, deques, 
- user-defined containers



Wide Range of Applicability
! don’t solve the specific problem, solve the general one 
! scale 

- software engineers are all about scale 
- algorithms, but also languages 

! low end 
- embedded app, device driver, CGIs, mobile apps 
- “you only pay for what you use” 
- low-memory footprint 

! high end 
- projects with 

- hundreds of engineers 
- scores of modules 

- separate module compilation



Highly Portable

! “C machine” model 
- minimalistic requirements 
- universally supported by hardware 

! one or more C++ toolchains on almost all platforms 
! C++ is the only high-level language alternative available on all of the top mobile platforms 
! C++ can be written to support all these platforms without rewriting



Highly Portable

! even a “perfect” language has no value if we can’t build it on our target platform 
! factors outside the language 

- tool chains 
- analyzers / non-build tools 
- experienced engineers 
- software libraries 
- books / instructional materials 
- trouble shooting support 
- training opportunities 

! large installed base / industry support



Better Resource Management

! garbage collection 
! the good… 

- no leaks or double dispose 
- very, very annoying problems 

! … and the bad 
- memory not released until unspecified time later 

- … if at all 
- not under the control of the programmer 
- may result in “freezing” 
- requires a large buffer of unused memory



Better Resource Management
! C++ requires a better solution 
! must generalize 

- memory is only one resource 
- other resources need to be similarly managed 
- release must happen immediately 

! deterministic destruction 
! RAII 

- resource acquisition is initialization 
- responsibility acquisition is initialization 
- every responsibility that must be discharged is 

- an object with appropriate lifetime (usually on the stack) 
- discharged when the object goes out of scope 

- “finally” violates DRY



Michael Caisse
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Supports OOP
Almost as fast

Language of 
the Web

Language of 
the Future

Easier to learn 
and teach



Almost as fast
! desktop computers in the 2000s were so powerful that the “need for speed” seemed to be 

sated 
! Why write in a much more complicated language to gain only a little improvement in 

speed? 
! C++ came with 

- a lot baggage from C syntax 
- a lot of complexity to get a little more power 

- templates 
- generic programming 
- operator overloads 
- pointers are hard! 

- managed languages were seen as “fast enough”



Managed Languages
! Two virtual machines 
! Java Virtual Machine 

- Java, Scala, Jython, Jruby, Clojure, Groovy 
! Microsoft’s Common Language Interface 

- C#, F#, IronPython, IronRuby, C++/CLI 
! colleges learned that it is easier to teach managed languages than “C machine” languages 
! pointers are hard!









Performance Matters

! mobile devices 
- performance with less expensive process 
- better battery performance 

! cloud computing 
- performance per dollar of hardware 
- performance per watt of power 
- performance per watt of cooling



Performance Matters

! James Hamilton of AWS 
- costs of modern high-scale data centers: 

- servers 
- power distribution and cooling 
- power 
- networking equipment 
- other infrastructure

Top three directly related 
to software performance.

Where are programmers 
and IT professionals?

In the noise. Managed 
code optimizes for the 

wrong thing.



2  11
Feels like a new language!



C++11

! page count 
- C++03: 776 
- C++11: 1353 

! “simplifying” by adding 
- auto 
- range-base for loops 
- >> 
- enums more consistent 
- uniform initialization



C++11

! lambda expressions 
- simplifying 
- leveraging generic algorithm 
- more functional 

! improve support for characters 
- character sets / Unicode 
- custom literals 

! “TR1” libraries 
- tuples 
- smart pointers



C++11

! better support for library authors 
- better introspection of types 
- variadic templates 
- perfect forwarding 

! big new areas 
- multithreading 
- move semantics



Competition
error messages
build performance

Toolkit
sanitizers
feature testing



























Episode 145!

Over three years.



Cpp.chat

I have stickers!







Get your visa 
invitations now!



http://cppvap.wikidot.com/





Any questions?


