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Docker: clas12 simulations and reconstruction: 

✓distribute software 
✓ running generator, simulation and reconstruction 

Batch Farm: OSG 

✓docker image used in OSG 
✓ submitting jobs on the Open Science Grid 

Friday Demo 

Run simulation and reconstruction 
Submit Jobs to OSG

Docker containers and CLAS12 distribution
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Why Docker?
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Compilation of gemc from scratch remains grueling on 
the users and on system admins for offsite farms. 

Installation procedure also needs frequent adapting to 
OSes and Software libraries changes. 

GEMC "native" installation (still valid)
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Docker One-Liner

docker run -it --rm maureeungaro/clas12simulations:iprod bash
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This opens a shell with available: 
  
• clasdis, clasdvcs generators 
• gemc 
• ced 
• decoder 
• clara, coatjava 
• monitoring utilities

• Will work exactly the same 
regardless of your OS 

• No worries about software tags

Docker One-Liner

docker run -it --rm maureeungaro/clas12simulations:iprod bash

�6



M. Ungaro CLAS Collaboration Meeting, Nov. 2018

cloud docker  
repository 

(will move to 
Jeffersonlab)

image tag

clas12simulations:iprod

image name

docker run -it --rm maureeungaro/clas12simulations:iprod bash
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CentOS 7.5 
CLHEP, GEANT4, 

QT, GEMC 

CLAS12Tags Geometry 
Magnetic fields 

Clara  
Coatjava 

clas12simulations:iprod image

jeffersonlab/gemcbatch

Additional packages to allow 
for Browser and VNC 

connections to image X 
server 

jeffersonlab/gemcinteractive

maureeungaro/clas12simulations
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clas12simulations:iprod image

The image itself is tagged. We can use image tags to run old 
simulation/reconstruction software for comparisons.

Software libraries tags are matched to work together 

geant4 10.4 
gemc: 4a.2.5 

4a.2.5 geometry and gcard 
clara: 4.3.3 

coatjava: 5b.7.1 
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Running clas12simulations in batch mode

docker run -it --rm maureeungaro/clas12simulations:iprod bash
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Running clas12simulations in interactive mode

docker run -it --rm -e DISPLAY=docker.for.mac.localhost:0 clas12simulations:iprod bash

can run xemacs, java GUIs, anything in a normal X server... 
...except opengl (so no gemc interactive) 

requires “xhost +”
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docker run -it --rm -p 6080:6080 clas12simulations:iprod

Running clas12simulations in interactive mode
includes opengl
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hub.docker.com

CLAS12 Docker container and Open Science Grid

clas12simulations 
docker image

clas12simulations 
singularity image 

on OSG Nodes

OSG Singularity Image 
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✓ OSG project: osg.clas12MC 
✓ automatic docker image creation chain at hub.docker.com:  
    automatic github to docker cloud 
✓ docker tags linked to github tags/branches 
✓ automatic OSG singularity image creation from docker cloud 
✓ OSG singularity tags linked to docker tags 
✓ Jefferson Lab OSG node can be used to submit jobs to OSG 
    (we'll demo that on Friday)

CLAS12 Docker container and Open Science Grid
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Gitub Repo:  

hub.docker.com

Automatic, ~30 minutes

Essential software to run 
simulation and 

reconstruction on OSG 
nodes 

geant4 10.4 
gemc: 4a.2.5 
clara: 4.3.3 

coatjava: 5b.7.1

CLAS12 Docker container and Open Science Grid
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hub.docker.com
Automatic, ~30 minutes

github branches tag: 

master 

(tags)

docker images tag 

production 

(tags)

CLAS12 Docker container and Open Science Grid

�16



M. Ungaro CLAS Collaboration Meeting, Nov. 2018

Automagic, ~40 minutes

singularity mount points  

clas12simulations:production 

(tags)

OSG Singularity hub.docker.com

docker images tag 

clas12simulations:production 

(other tags, branches)

CLAS12 Singularity image automatically distributed to ALL OSG nodes.

CLAS12 Docker container and Open Science Grid
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OSG Singularity hub.docker.com

GITHUB > DOCKER > OSG Connection is completed and operational

CLAS12 Docker container and Open Science Grid
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Output File

Currently: 10 GB / s 
connection.  

FY2020: should be 100 
GB connection.

CLAS12 Docker container and Open Science Grid

hub.docker.com

User can run interactively 
generator 

gemc simulation 
clara reconstruction 

ced 
save data to be analyze 

JLab OSG 
Node

• submit jobs 
• provide 

generator files 
• or use 

generator in 
the image
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Please have docker 
installed.  

Please have docker 
image downloaded. 
I’m available to help.

Click CLAS12  
Software 

Distribution

Friday Demo
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Friday Demo

You will run Docker to:  

• generate events using clasdis/clasdvcs 
• using gemc to simulate those events 
• using clara to run reconstruction multi-threaded 
• check results 

You will submit jobs to OSG and get results: 

• clasdis/clasdvcs generator  
• run gemc 
• run reconstruction 
• get filtered output file 
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