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Motivation 
 Workload. Users need to develop and 

debug their program and configure the 
environment on the login node, but the 
job is ultimately running on the compute 
nodes.  

 Privacy. Multiple users may share the 
same login node, so user files and 
processes are visible to other users. 

 System environment. Different users are 
likely to have different requirements for 
the system environment. 
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Main idea 
Reduce the burden on users. Transparent to the user and 

completely automatic from the user’s perspective. More efficient 
than manual user deployment. 

Protect user privacy. The development environments of different 
users are isolated from each other. 

Support user customization. The system administrator maintains 
and manages the underlying basic environment. The underlying 
base environment is shared among different users, while the 
user’s customization has a higher priority. 

Be lighter than containers, with less performance and space 
overhead. 
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Method 
Process isolation: Multiple users log in to the same login node 
and cannot see the specific process of other users. This allows 
the job to run in an isolated environment.  
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Method 
File system: SDEE uses two file system layers, the upper and the 
lower layers. The lower layer is a standard system environment  
(the system’s “/” directory) that is managed and maintained by the 
system administrator. An empty folder is then overlaid on the host “/” 
as the upper layer for the overlay file system.  
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Method 
Deployment of the environment and job execution process  
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Major results 
1. Overall performance (Unixbench) 
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Major results 
2. CPU performance (NPB) 
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Major results 
3. CPU performance (SysBench) 
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Major results 
4. File operation (Fio) 
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Major results 

5. Startup and deployment time 
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Conclusions 
SDEE implements self-deployment of the job’s execution 

environment for high performance computing, and it reduces 
the user’s burden in this process. 

SDEE supports flexible user environment customization, which 
not only protects user privacy but also ensures system security. 

Experiments show that the overhead introduced by SDEE is 
negligible. The SDEE overhead is lower than both the Docker 
overhead and Singularity overhead. Front In
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