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Chemistry in Leiden
Research

• (Quantum) Dynamics of dissociative 
chemisorption of hydrogen on metal surfaces

• Reaction dynamics of molecules on ice



Chemistry in Leiden
Education

• Molecular (Quantum) Dynamics
• Project oriented education (LO1)



HTC using BOINC

• Classical

• Trajtou-cu111 / pt111 / pd110



Leiden Desktop Grid

• 5 december 2005: start test setup

• 13 februari 2006: BoincStat (299 hosts)

• 7 march 2006: http://boinc.gorlaeus.net

• 11 september 2006: new servers (5410 hosts)

• 15 august 2007: version update (22582 hosts)

http://boinc.gorlaeus.net
http://boinc.gorlaeus.net


Application Challenges 
random numbers

• Dynamics algorithms need random 
numbers

• Trajectories will always be different

• Problems with validation of results



Application Challenges
random numbers

• Solution: provide the same seed
 APP_INIT_DATA BoincInitData;

 // get initial data from boinc to get work-unit name
 boinc_get_init_data( BoincInitData );

 // now initialize random number generators with hash
 // value of work-unit name

 srand( HashTheString( BoincInitData.wu_name ) );



Application Challenges
Fortran code

• Solution: F2C library Boincanized

http://boinc.gorlaeus.net/F2c

http://boinc.gorlaeus.net/F2c
http://boinc.gorlaeus.net/F2c


Application Challenges
floating point numbers

• Dynamics algorithms are based on floating 
point numbers

• FPU on CPU architectures is different

- Intel P4 ≠ Intel Celeron ≠ AMD Duron

• “Fuzzy” validation not suitable



Application Challenges
floating point numbers

• Solution (part 1): homogeneous redundancy

- cpu_class = host.p_vendor + host.p_model

- wu_001 ⇒ result_001(cpu_class = NULL) + 

result_002(cpu_class = NULL)

- if result_001 claimed by Intel P4 ⇒ result_002

(cpu_class = Intel_P4) 



Application Challenges
floating point numbers

• Solution (part 2):  “smart” scheduling

- modified feeder

- one cpu_class can only claim it’s 
“percentage of active hosts” of first jobs, 
based on forecasting

- validation queue for cpu_class has to be 
emptied first



User Queue
Leiden Classical: not so typical BOINC service

• Allow users to submit jobs



User Queue
Leiden Classical: not so typical BOINC service

user 
submits job

user obtains 
results, and 

removes            
/queue_tag

create_work 
<....> -priority 10

run job on 
desktop grid

return results

/queue_tag in results 
template

db_purge and file_deleter 
ignore these entries

user management with 
restricted applications Modified Database

q_list

q_restricted_apps

q_user



Graphical client 
interface

• Java based OpenGL editor



Public Relations

• informational ScreenSaver

• USB stick for High School



Future Directions

• direct job submit from client
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