
Imagine that you have a very large project written in C/C++, and 
you now want it in JavaScript, so as to port it to the Web. You 
might ask, “Why in JavaScript?” Well, you can run applications 

written in high-level languages, but you need to install many plug-
ins for that and it doesn’t always work as expected. JavaScript is 
currently supported in almost all Web browsers. With the coming 
of Node.js and mongoDB, and an array of other JavaScript-based 
front-ends and back-ends, it makes sense to port your favourite app. 
Rewriting the code in Java Script is too tedious, so Emscripten is 
the tool that you are looking for.

Emscripten is an open source LLVM (low-level virtual 
machine) to the JavaScript compiler, using which you can 
compile C and C++ code into JavaScript! This avoids the need 
to rewrite code.

Getting started
Some of the requirements are the Emscripten code, LLVM 
with Clang, Node.js and Python 2.6. You need to clone the 
Emscripten source code, available at github/kripken. You can 
use your favourite git client or the CLI, with git clone git://
github.com/kripken/emscripten.git

LLVM with Clang (3.1 is the officially supported version): 
The LLVM Project is a collection of compiler and tool-chain 
technologies, and Clang is a new C/C++ compiler being 
developed on top of LLVM. So why don’t we use GCC? Well, 
Clang can be a good replacement for GCC. Clang seems to 
have good compilation speed—nearly twice the speed of GCC. 
Also, Clang provides better comments if your code fails at some 
point—so it doesn’t take much time to navigate through the 
code and fix it. Here are the steps to build and install Clang:

$ mkdir /path/to/clang-build

$ cd /path/to/clang-build

$ svn co http://llvm.org/svn/llvm-project/llvm/trunk llvm

$ cd llvm/tools

$ svn co http://llvm.org/svn/llvm-project/cfe/trunk clang

$ cd ../..

$ mkdir build

$ cd build

$ ../llvm/configure –enable-optimized –disable-assertions

$ make && sudo make install

Node.js (0.5.5 or above): To run the back-end JavaScript, 
it needs to be interpreted and executed, which is what Node.js 
does. We can clone Node.js from the git client:

$ git clone https://github.com/joyent/node.git

After cloning, you need to build it, as follows:

$ cd node

$ ./configure

$ make

$ sudo make install

Now that you are ready with the prerequisites, set up 
Emscripten. Check if Clang and Node work perfectly—go to 
the Emscripten directory, and run the following command:

$ clang tests/hello_world.cpp

$ ./a.out
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This should output ‘Hello World!’ if all is working well. 
Next try the command given below:

$ node tests/hello_world.js

This should also show the same output:  ‘Hello World!’… 
if all is well. Now open the file ~/.emscripten (the settings 
file) to make a few changes. First, make the Emscripten root 
your current Emscripten directory:

JAVA=’java’

EMSCRIPTEN_ROOT = os.path.expanduser(‘/home/user/porting/

emscripten’) # this helps projects using Emscripten find it

LLVM root: Just find in which directory clang++ is 
located, and make that directory your LLVM root:

LLVM_ROOT = os.path.expanduser(‘/home/user/porting/clang-build/

build/Release/bin’)

Also make NODE_JS=’node’ in the same file. Now, try 
running Emscripten:

$ ./emcc tests/hello_world.cpp

$ node a.out.js

This should print ‘Hello World!’. Using Emscripten, you 
have now transformed hello_world.cpp into an a.out.js file.

How Emscripten works
Let’s take a look at the sample code in hello_world.cpp:

#include<stdio.h>

class Test {}; // This will fail in C mode

int main() {

  printf(“hello, world!\n”);

  return 1;

}

The output JavaScript code is a bit lengthy. You can find 
the whole code in /tests/hello_world.js in the Emscripten 
directory, but here is a small part of it:

if (typeof print === ‘undefined’) {

  this[‘print’] = printErr;

}

// *** Environment setup code ***

print(‘hello, world!’);

The way Emscripten works is that it creates LLVM bitcode 

files for every source file in the build process, which are then 
converted to JavaScript (see Figure 1). So basically, the entire code 
is built using emcc, and once built, it is converted to JS. If you 
pass a ‘.c/.cpp’ file to emcc, it outputs a ‘.bc’ file that contains the 
bitcode; and if you pass ‘.bc’ files to it, it outputs a ‘.js’ file.

Applications ported with Emscripten
Here is a list of a few applications ported to the Web using 
Emscripten.

1. Banana Bread Engine: Cube 2 is a 3D game engine. 
It is now compiled into JavaScript and WebGL, and 
is known as ‘Banana Bread Engine’. You can run it in 
your Web browser itself without any plug-ins.

2. Sql.js: Porting of SQLite to JavaScript resulted in 
sql.js. This is obtained by compiling the SQLite C 
code with Emscripten.

3. Speak.js: It uses eSpeak, which is an open source 
speech synthesiser. eSpeak was compiled from C++ to 
JavaScript as speak.js. This converts text to speech.

There are many more applications compiled from C/C++ 
to JS using Emscripten. The list can be found at https://github.
com/kripken/emscripten/wiki.

Most Web applications use JavaScript. The task of 
porting becomes much easier with Emscripten. So try it out 
if you need it!

Figure 1: A flowchart explaining the role of Emscripten
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