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Computer modeling is essential for: 
- optimizing existing accelerators 

- cost effective design 

- devel. game changing technologies  
 

Designs of accelerators are limited by  
what we can build, afford and compute! 

x 

 Trend requires team work 
increasingly complex accelerators call for  

increasingly sophisticated simulation software 
 

 Current situation is inefficient  
• numerous codes within projects with little coordination or reuse 

• no dedicated funding for development, support & training 

 especially problematic for codes with growing popularity  
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Consortium for  

Advanced  

Modeling of  

Particle  

Accelerators 

New initiative 

Mission: 
 

• develop, maintain, distribute & support an 

integrated suite of state-of-the-art 

accelerator computer codes 
 

• promote collaboration & re-use of codes & 

data through common interfaces, data 

standards, visualization and analysis 

capabilities;  
 

• use codes to advance accelerator science 

through advanced computation 
 

• train new generation in accelerator modeling 

on the latest hardware  
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Consortium for  

Advanced  

Modeling of  

Particle  

Accelerators 

Points of contact: 
LBNL: J.-L. Vay, J. Qiang 

SLAC: C.-K. Ng, Z. Li 

  

 

Initial investment by U.S. DOE-HEP: 

- $250k in FY14 for LBNL-SLAC 

 

 
 

CAMPA 

CAMPA started as LBNL-SLAC collaboration 
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Consortium for  

Advanced  

Modeling of  

Particle  

Accelerators 

Points of contact: 
LBNL: J.-L. Vay, J. Qiang 

SLAC: C.-K. Ng, Z. Li 

FNAL: J. Amundson, E.G. Stern 

 

Initial investment by U.S. DOE-HEP: 

- $250k in FY14 for LBNL-SLAC 

- $500k in FY15 for LBNL-SLAC-FNAL 
 

 
 

CAMPA 

Expanded to LBNL-SLAC-FNAL collaboration 
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Need of solution for non-disruptive integration 

Significant investments of HEP into existing pool of codes: 
 

 essential to minimize disruptions to developers and users, 
 

 while enabling interoperability and expandability. 
 

Challenges: 
 

Technical 
- programming languages 

- data formats, parallelism 

- code architectures  

- open vs proprietary sources 

- keep creativity 

Human 
- changing habits is hard 

- different visions 

- (re)build trust 

- corporatism/rivalry 

- recognition  

- distance 
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Existing set of separate codes  ecosystem of interconnected codes 
 

 

 

 

 

 

 

Mitigation of difficulties through adiabatic transition 

output 

input Bridge codes to enable: 

•unified input/output interface 

•sharing of functionalities 

•collaborative development of common units 

•“natural” down selection of modules 

•devel. & users playing Lego with “code genes”   

 

output 

main 

input 

code 1 

output 

main 

input 

code 2 

… 

 

Common modules in libraries of compiled C, C++ or FORTRAN 
 
Unified I/O and framework in Python: 
• Python scripting language has unique attributes: 

• rapid development and prototyping of scientific applications 
is expandable and couples to FORTRAN, C and C++ 
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CAMPA 

US DOE-HEP Forum for Computational Excellence/ 
International HEP Software Foundation 

DOE-(HEP,BES,NP,FES,NNSA)+NSF+CERN+… 

… 

Integrated set of codes & libraries (algorithms, physics, utilities, …) 

Partnership with CS and AM (DOE-ASCR, SciDAC ComPASS, etc) 

LAACG 
(Parmela, Parmila, 
Poisson, Superfish, 
…) 

Possible evolution of CAMPA 

LANL group has 
formally 
requested to 
join CAMPA 

HSF/FCE/CAMPA are synergistic – looking forward to cross-benefits! 
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Extras 
 



10 

 

 
10 

UNIVERSITY OF 

CALIFORNIA 

Office of 

Science 

Codes section from Accelerator Handbook  (A. Chao, 2013)  

Example of duplication in beam dynamics codes 
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Value added to science, agencies, users & developers 

 Accelerator S. & T. 
- offers path toward game changer 

modeling tools 
• virtual prototyping/experiments  

• online modeling for realtime 

feedback 

 speed up design and innovation 

 DOE 
- accelerate discovery  

      higher return on investment 

- single point of contact for 

modeling tool funding 

 Code users 
- integrated, comprehensive & 

more capable 

(multiphysics/multiscale) 

software 

- single point of contact for 

simulation tool solutions  

 Code developers 
- dedicated funding for user 

support, algorithmic, code 

implementation & maintenance 

- recognition for acc. software 

development,  

- a carrier path,  

 


