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Ultra High Performance Computing (UHPC)  



ÅAnalysts, scientist, developers, engineers and multimedia 
professionals require massive processing power to 
ïAnalyze financial trends  

ïCreate test simulations  

ïModel climate 

ïCompile code  

ïRender video  

ïDecode genomes 

ïhǘƘŜǊ ŎƻƳǇƭŜȄ ǘŀǎƪǎΧ 

 

The Problem 



Possible Alternatives 

ÅMigrate to specialized super computers 

ïThe cost for the hardware is prohibitive 

ÅUse existing high-performance computing (HPC) 
software 

ïAlthough this approach is more flexible than using 
specialized super computers it has numerous drawbacks 

 

 



Conventional HPC Drawbacks 

ÅPrice-per-core performance is not tied 
to linear gains in application speedups 
or compute processing  
ïConventional HPC software and hardware 

platforms are cost-prohibitive since they do 
not  accelerate performance 
commensurately to investment  of  
resources allocated  

ïThey also do not adapt  dynamically to 
changing  workloads and resource 
availability 

ïMoreover, virtualization introduces  
unnecessary overhead, taking  computation 
resources away from  app use 



Conventional HPC Drawbacks 

ÅCustom development and integration  

ïConventional HPC software platforms require  

ÅExtensive manual development  

ÅIntegration of custom servers   

ÅApplication programming  

 



Conventional HPC Drawbacks 

ÅTied to modified applications  

ïOnce applications are 
ŎǳǎǘƻƳƛȊŜŘΧ 
ÅYou are locked into a particular 

deployment configuration 

ÅCannot leverage updates without 
redoing the intense customization 

ÅMust use specific HPC platform 
once applications are customized 

 



Conventional HPC Drawbacks 

ÅComplex setup with no 
support for automated plug 
and play 

ïComplex setup and 
customization to adjust the load 
manually on all processors in 
the network 

ïFaster processors are 
underutilized, and old 
processors are overworked 

 



The Question 

ÅSo, how can you get the fastest performance possible 
ǘƘŀǘ ǊŜǉǳƛǊŜǎΧ 
ïNo server development 
ïMinimal application integration 
ïIs easy and automatic to setup  
ïScales quickly from a few laptops to tens of thousands of 

multi-core servers ranging from multi-core, LANs, WANs, 
and clouds  
ï!ƭƭƻǿǎ ȅƻǳ ǘƻ ŎǊŜŀǘŜ ǘƘŜ ǿƻǊƭŘΩǎ ŦŀǎǘŜǎǘ ŎƻƳǇǳǘƛƴƎ 

environment (multiple times faster than older HPC) 

 
Å¸ƻǳ ǎƘƻǳƭŘ ŎƻƴǎƛŘŜǊΧ 

 



The Solution 

ÅZircon Computing 

ï¢ƘŜ ²ƻǊƭŘΩǎ CŀǎǘŜǎǘ !ŘŀǇǘƛǾŜ Ultra High 
Performance Computing 
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   Zircon Solution Delivery Process   

ÅzDiscovery 
ïHigh Performance and Cloud Application Assessment, 

Readiness, Migration and Transition Planning and 
Support Services   

ïApplication DNA  

ïCloud Entry and Enablement  

ï zBlueprint  

ÅzEnablement 
ïHigh Performance and Cloud Application 

Development and Migration 

ï Transition and Technology Transfer  

ÅzSupport  
ï Full service Zircon SLA  



Build  Buy 

Kickoff  

 Collect Business Goals, Project Success Metrics 

 Stakeholder input and validation 

Application Assessment for HPC and Cloud  

 Develop User Profile 

 Document Performance and Elasticity Requirements  

Design High-Level Core Cloud Scenarios  

Develop Requirements Matrix  

Perform High-Level Technology and Topology Assessment 

Develop High-Level Architecture  

Prioritize Requirements  

Define Scope and Develop Implementation Roadmap 

Develop Phase 1 Plan  

SOW  

 

   

 

  

   zBlueprint   



Zircon Software Overview 

Zircon software is         
adaptive middleware  

that maps mission-      
critical applications  

onto high-performance 
computing platforms 

and supports key 
computing &  
communication models: 

ÅApplication 
executable 
parallelism  

ÅFunction parallelism  

ÅTask parallelism  
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ADAPTIVE Communication Environment (ACE)  

zNet C++ API  

zNet C API  

zNet Services  

zExec  
zExec  

zExec  
zExec  
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zNet Service Delivery Platform  TCE zEngine  

 
zFunction Tools  

zPluginBuilder  

zFunction C API  

 
Supported Operating Systems (e.g., Linux, Windows, Solaris, etc.)  
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Text Mining  Portfolio Risk Analysis  Online Trading  

Application Domains  

Document Processing  

Cloud Computing  Blade Clusters  Multi -core 
Chips  

Symmetric  
Multiprocessors  


