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History 
• ActiveICM plugin for browsers 

was first introduced in 2009. 
• It gained a popularity for data 

publishing and exchange. 
• Plugin was build using NPAPI 

interface which was supported 
by all major browsers. 

• In early 2015 Google announced 
that Chrome is dropping support 
for native code plugins. 

• We were looking at possible 
replacements and found a good 
alternative. 

A new method for publishing three-dimensional content. PLoS One. 2009 Oct 20;4(10):e7394. 
doi: 10.1371/journal.pone.0007394 

http://www.ncbi.nlm.nih.gov/pubmed/19841676
http://www.ncbi.nlm.nih.gov/pubmed/19841676
http://www.ncbi.nlm.nih.gov/pubmed/19841676


Introducing ActiveIcmJS. 

• ActiveIcmJS is JavaScript 
port of ICM shell and 3D 
graphics. 

• Compatible with all modern 
browsers 

• Does not require any 
additional installation 

• Full access to ICM scripting 
functionality through 
JavaScript object. 

• Mobile device friendly 

• The same graphics quality 
as our desktop applications. 

• Near native speed.   



Technology behind ActiveIcmJS 
• ASM.JS 
 http://asmjs.org/ 

 Optimizable, strictly typed, low-level subset of 
JavaScript  

 Runs inside any modern web browser with only 1.5-
3 times slower than native code. 

• Emscripten 
 http://kripken.github.io/emscripten-site/index.html 

 Compiles ICM C/C++ code into asm.js 

• ICM shell and graphics compiled into JS code 
 350,000 lines C/C++ code 

 Result JS library size 18M (4.7M compressed) 

 



3D graphics and WebGL 

• WebGL is a very 
limited subset of 
OpenGL 

• We developed a 
special layer which 
translates OpenGL 
calls into WebGL 

• That allows to keep 
the same codebase 
and deliver highest 
quality graphics to 
the web. 



ActiveIcmJS object 

• ActiveIcmJS is a JavaScript object which 
implements single ICM shell and graphics window. 

• Can be embedded in any place in the HTML code 

• API is compatible with old ActiveIcm 



JavaScript/ICM shell integration 

• ICM shell and scripting language is fully 
accessible from within the web browser.  
– Can run any local or remote ICM script 

– Can run any list of commands from the web 
browser 

 



 
 

• Multiple ActiveIcmJS 
objects on the same 
web page are 
allowed. 

• Each ActiveIcmJS 
object can be 
controlled separately 
from the UI and 
JavaScript.  

• Can be grouped for 
synchronous rotation 



Additional features 

• Interactive flexible PDB 
keyword search bar. 

• Sequence view area 
with ability to select 
and mouse over 

• Full Screen mode 
support 

• Touch and multi-touch 
device support 

 



How to convert my old ActiveIcm 
page into a new ActiveIcmJS? 

1. Open your project in ICM 

2. Choose File/Export and check 
“Export Graphics in WebGL” option 

3. Your page should be fully functional 
And ready to use 



Manual conversion for custom pages 

1. Replace object tag with div container 
2. Create ActiveIcmJS object and pass container ID as an 

argument 
3. Other API should be compatible.  



Benchmark:  
PC/Win7/Intel i7 CPU 3.44GHz 
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Benchmark:  
MS Surface/Win10/Intel i5 CPU 2.50GHz 
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Benchmark:  
Mac mini/OS X 10.9/Intel i5 CPU 2.30GHz 
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Demo 

• Online services 

– pdb viewer, and 2D to 3D conversion 

• HTML export demo 

– SGC data pack 

– Docking hit list export 

– APF hit list 



Future work 

• Develop GUI interface 

– Tool bar which toggles various graphical 
representations 

– Menus 

• Add more objects 

– tables, plots, alignments 



Links 

• ActiveIcmJS page 

– http://molsoft.com/activeicmjs.html 

• Technical reference 

– http://molsoft.com/activeicmjstech.html 
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