
C++ and Cloud Computing 

“The Web is Dead. Long Live the Internet!” 

Wired, August 2010 

 

The New Reality 

As in the proverbial story of the blind men touching an elephant and drawing very different conclusions 

about the animal, “the cloud” is many things to many people. For some, cloud computing is simply a 

continuation of the Web business model with richer browser-based experiences, while others see access 

to scientific and financial data sets that once were unaffordable as the cloud opportunity. Yet others see 

the “connected app” trend that was for all intents and purposes started by the Apple iPhone as the 

ultimate manifestation of cloud computing. 

That said, it is hardly controversial to say that online backup, SkyDrive, iCloud, Google Docs, Office 365, 

Netflix, Xbox Live, HBO Go, Hulu, are all examples of experiences that are enabled primarily by the 

ubiquitous and continuous availability of broadband network connectivity. We have come to expect 

having access to enough bandwidth to stream video to our devices anywhere, anytime, and cheaply. In 

just a few years, we have gone from marveling at such capabilities to expecting them and being 

frustrated when we find ourselves in locations or situations, such as on an airplane, where they are not 

available.  

This access to bandwidth enables a software architecture that was hard to deploy for mission-critical 

systems just a few years ago. When you can count on getting access to your data from anywhere, it is 

easier to make a decision to store it in someone else’s data center; when you can count on having access 

to services any time, it is easier to make a decision to use such services for critical functions. 

 

This Time, It’s Different 

In this new environment, developers are building increasingly rich software that spans a variety of web 

and non-web scenarios. In fact, it is likely that non-web cloud-based scenarios will be driving the lion’s 

share of the Internet’s compute, storage, and bandwidth consumption, as recently described by Wired.  

Forrester Research describes an emerging “App Internet,” where the focus moves away from browser-

based (Web) experiences to rich device + cloud experiences. This is also consistent with the growing 

popularity of rich client + cloud experiences driven by mobile devices (e.g., Shazam, turn-by-turn 

directions, visual search, gaming, eReaders, Zune player, etc.). We are rapidly moving from the browser 

and web server as the de facto runtimes for building broadly-used apps to apps that more completely 

leverage the native capabilities of the client and server hardware and operating systems. The non-Web 

cloud, therefore, represents a substantial business opportunity for both established and emergent 

organizations. 

http://www.wired.com/magazine/2010/08/ff_webrip/all/1
http://www.wired.com/magazine/2010/08/ff_webrip/all/1
http://www.marketwatch.com/video/asset/the-internet-is-dead/16B0668B-9E31-42CF-B9FC-A2EE1304A7B8#!16B0668B-9E31-42CF-B9FC-A2EE1304A7B8


Traditional web development languages, such as C#, PHP, and Java are adequate to deliver on many 

workloads within this emerging breed of non-web cloud-based software. In other cases, emerging 

languages and tools like Hadoop will be required to enable developers to cope with new challenges like 

massive scale in data sizes. In yet other cases, C/C++ will be the language of choice for developers to 

build a large swath of non-web cloud-based software. 

There are several specific areas where C/C++ will be a likely preferred implementation language: 

1. Compute-intensive workloads. Everything from HPC to audio/visual codecs to signal processing 

to technical computing applications. There is a whole host of software that must run with 

maximum performance and efficiency. Not only is it important to user experience that an 

answer or a bit stream be delivered in a timely manner, but this type of efficiency is also 

important to the bottom line because, in the cloud, the meter is always running. There is a real 

economic incentive to ensure that compute-intensive workloads are maximally efficient. 

 

2. Communication-intensive workloads. Distributed systems that require efficient cross-machine 

communication are more likely to be built using custom protocols or efficient message passing 

systems such as MPI, which are particularly well-suited to C++. Text-centric communication 

protocols favored in web-like workloads will not meet performance and latency requirements 

for more performance-sensitive distributed systems. 

 

3. Migration of native server codes to the cloud. Migrating existing software to be service-based 

starts with getting existing codes up and running and then determining what needs to be done 

differently to support new requirements for scale, manageability, increased latencies, fault 

tolerance, etc. This means combining C++ kernels with a service-oriented surface area with 

other components written in, e.g., .NET or PHP, and composing via technologies such as REST or 

SOAP-based web services. 

 

4. Maximum portability with performance. There is no clear winner yet with respect to cloud 

platforms, so – given the uncertain future – many customers operating at scale are careful to 

avoid cloud vendor lock-in. One way they will deal with this is to avoid deep architectural 

dependencies on a particular vendor. For some set of software, this could mean writing in C++ 

to maintain portability across platform and cloud vendors. 

 

5. Gaming. Our research has revealed that this market continues to demonstrate a strong 

preference for C++ for both device-centric and cloud-based software.  

 

  



Filling the Gaps 

In his paper, “Welcome to the Jungle,” Herb Sutter describes the mainstream move to distributed, 

elastic computing as a natural evolution of same scale- and performance-oriented trends that have 

driven multicore and heterogeneous computing into the mainstream. However, C++ is not yet prepared 

to deliver on its full potential in the cloud. 

When compared with other languages, C++ lacks a standard, cross-platform, set of libraries that allow 

developers to easily integrate their C and C++ code into the cloud environment, whether it is running on 

client devices or in the data center. 

Some of the key areas that need investment to enable the scenarios we’ve described earlier include: 

 Easy authoring and consuming REST and web services interfaces 

 Easy access to PaaS (the richer cloud APIs called “Platform-as-a-Service) features such as 

storage, queues, etc. 

 Ability to compose asynchronous operations to realize maximum efficiency and responsiveness. 

 Smooth experiences to build, deploy, and manage C++-authored software.  

 Frameworks for building software that facilitates rich communication across device-cloud 

borders and tools for debugging the same. 

 Tools for understanding performance in cloud and mixed device+cloud environments. 

 

Casablanca 

Casablanca is Microsoft’s first foray into addressing these deficits using C++ and native code and 

providing our customers with early access to technologies that partially solve day-to-day problems 

related to leveraging the cloud in various ways. The first release is focused on writing Windows Azure 

services and client access to REST services, and it is our intent to make Casablanca a true cross-platform 

set of libraries that can be used with non-Microsoft platforms as well. 

Not all the scenarios that we described earlier require Casablanca in order to work; for example, MPI is 

already well established as a HPC platform for some compute-intensive workloads. Casablanca is not 

intended to replace such existing and proven technologies. What this project is about is to focus on 

what is new in the cloud paradigm, which is making workloads such as these available as services, for 

public or private consumption. 

Putting a service façade on existing code does not mean that you need to do it in C++. For some, using 

another language is going to be perfectly acceptable; for some, using C-style APIs that are different on 

each server platform is just fine. With Casablanca, we want to serve those who think that they should be 

able to do all their work in one language and that they should be able to get the full value out of the 

platform using their language of choice. 

 

http://herbsutter.com/welcome-to-the-jungle/
http://msdn.microsoft.com/en-us/devlabs/hh974325


We also want to do it in a way that enables customers to get the most out of their platform of choice 

without locking themselves to a single vendor. Thus, we intend to make Casablanca a broadly available 

library, leveraging open-source licensing to enable customers to adopt it without having to worry about 

whether they are locking themselves into a single platform. We also intend to provide platform-specific 

implementations of Casablanca which are and can be tuned to perform well on each platform. 

What Casablanca offers (or will offer) the C++ cloud user /developer is: 

REST-programming basics for client and server-side developers: modern C++ bindings to HTTP, 

JSON, XML, uniform resource identifiers, etc. 

Modern C++ libraries for easy access to Azure storage functionality as a first Platform-as-a-

Service feature. Future releases will contain libraries for other PaaS functionality, such as 

identity management, load-balancing, service redundancy, etc., all in modern C++. 

A rich and efficient model for composition of asynchronous operations, based on the 

asynchronous task concept. This model has proven its effectiveness in a number of other 

language environments. 

Integration with Visual Studio for building and deploying native-code projects for Azure. 

 

Concluding Thoughts 

Cloud computing is a major shift in software paradigms. It will affect the fundamental economics of the 

software industry, and it will change what resources we can simply assume will be available to an 

application development effort. Non-web distributed computing and cloud services will be the 

mainstream and all software development efforts will have to consider how to leverage the cloud. 

This shift means that application developers across the board will have to be productive accessing and 

building distributed services, it is no longer a concern only for the Web developer or systems-level 

programmer. Whether your organization’s (or your) language of choice is based on a rich virtual runtime 

or is compiled directly to machine code won’t matter – the cloud is something you need to account for. 

For C++ developers, this means someone has to build tools and libraries that simplify leveraging the 

cloud in C++. Casablanca is our effort to get the ball rolling. 


