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Introduction 

POSTER (DEMONSTRATION) 
EDISON: A Web-Based HPC Simulation Execution Framework for Large-Scale Scientific Computing Software  

EDISON (EDucation-research Integration 
through Simulation On the Net) 

Researchers in the Computational Science and 
Engineering (CSE) fields 
 

-  Have been more interested in solving more 
compute-intensive problems with advancing HPC 
technology and demonstrating their research results 
to educate students in a user-friendly environment. 

 

-  Build their simulation software running in parallel on 
HPC resources, in general, via command line 
interface (CLI). 
-  CLI, however, may not be a useful tool as the 

CSE users are typically not familiar with the tool.  
 

Need on Science Gateway (Simulation SW platform) 

-  Supporting GUI allowing CSE domain-specific 
scientists to easily share−register, access, and 
run−HPC simulation software on the web 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

-  Joint work between the “main center” (KISTI) 
developing and managing a general hub and 
“several discipline-specific centers” developing 
simulation software tools to be distributed on the 
hub (platform): http://www.edison.re.kr   

-  Have been developed for around five years 
 

-  Consisting of three layers: application portal, 
middleware, and infrastructure layers 

 

-  Sufficiently robust to service 28K people, about 
300 simulation softwares, and 365 contents since 
the onilne HPC simulation services started in 2011 

Contributions 

-  Novel cyber-infrastructure, dedicated to assist the 
CSE community to easily access and run online 
simulation services in parallel on HPC resources  

-  Rigorous abstraction for online simulation work 
initiated by software tools used in diverse fields 

-  Solid, robust middleware, consisting of metadata 
and job/workflow management frameworks 

-  Reusable a GUI architecture: applied to different 
web portals supporting different fields in CSE 

EDISON Architecture 

Demonstration Scenarios 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 1. The Overall EDISON Architecture

To attack the challenge, we have developed the EDISON
metadata management framework, called Science AppStore,
to store and manage the metadata of a variety of TCAD
software. Science AppStore is operated by a metadata man-
ager, called SpyGlass. Figure 2 illustrates the architecture of
Science AppStore, consisting of a metadata repository and
a set of APIs to register and manage the metadata.
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Figure 2. The Science AppStore Framework

By examining various TCAD software in the five CSE
domains—CFD, Nano, Chem, COD, and CSD–described at
the end of Section I, we have designed a global schema,
consisting of a total of 79 elements and 53 attributes of
software metadata. Considering interoperations among the
above simulation environment components, we have further
categorized the global schema into the following six sec-
tions. Identification section represents the information for

TCAD software identification, including title, version, devel-
oper, and affiliation, as well as the information for EDISON
users, including description, features, and screen-shot im-
ages regarding simulation detail. Code section represents the
information for creating automated job commands, including
executable file name and path and result file path, as well
as the information for installing and running, including pro-
gramming language, compiler, and static libraries for linker.
Parameter section represents the information for creating
an interface of simulation parameters, including the names,
data types, descriptions, and default values of control param-
eters (that is, command-line arguments). Category section
represents the information about simulation workflows (or,
preprocessor, TCAD software, and postprocessor in se-
quence) and favorite TCAD software for users. Additional
section represents the information for contents associated
with TCAD software, including technical reports, research
articles, lecture notes, and other contents. System section
represents the administrator information—version control,
usage frequency, and service status—of TCAD software
executed on the EDISON platform.

The metadata repository has been developed using a
Not-only SQL (NoSQL) [8] database system, useful to
preserve unstructured (arbitrary) datasets. Specifically, we
have employed MongoDB [9], allowing for the independent
and expandable synchronization between simulation compo-
nents with no constraints on the schema structure yet still
supporting the preservation of the document-centric schema.

1) Running a Simulation Job on a Selected Software Tool 

APPENDIX
DEMONSTRATION

Our demonstration consists of two parts: 1) single job
submission and 2) workflow authoring and execution.

The goal of the first part of this demo is to show how
a user can run a TCAD tool in the EDISON system. As
illustrated in Figure 4(a), here are the steps. At Step 1,
an auditor has access to one of the EDISON portal sites,
and she then selects one of the TCAD tools available on
the chosen site. At Step 2, she controls various parameters
associated with the chosen tool; she can change the default
value of each parameter. At Step 3, she submits and monitors
a simulation job with the controlled parameters. At Step
4, she waits for the job to be completed. Once the job is
finished, she can visualize the results via an external tool.

The second part assists the user to experience a scientific
workflow of connectable TCAD tools. Specifically, the user
authors a workflow on the workbench, executes it through
the engine, and finally carries out the visualization of the
completed results of that workflow. As depicted in Fig-
ure 4(b), the steps are following. At Step 1, she logs in to
our workflow engine site and browses all TCAD software
tools that can be connected to each other. She then places the
selected tools through drag-and-drop on the right panel. By
matching input and output ports of the tools, she completes
authoring the workflow. At Step 2, she saves the written
workflow and subsequently runs that workflow through the
engine. She can monitor how each state of the workflow
components gets updated. At Step 3, after completing the
execution, she can then visualize the final results by a click.
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Figure 4. EDISON demo scenarios

APPENDIX
DEMONSTRATION

Our demonstration consists of two parts: 1) single job
submission and 2) workflow authoring and execution.

The goal of the first part of this demo is to show how
a user can run a TCAD tool in the EDISON system. As
illustrated in Figure 4(a), here are the steps. At Step 1,
an auditor has access to one of the EDISON portal sites,
and she then selects one of the TCAD tools available on
the chosen site. At Step 2, she controls various parameters
associated with the chosen tool; she can change the default
value of each parameter. At Step 3, she submits and monitors
a simulation job with the controlled parameters. At Step
4, she waits for the job to be completed. Once the job is
finished, she can visualize the results via an external tool.

The second part assists the user to experience a scientific
workflow of connectable TCAD tools. Specifically, the user
authors a workflow on the workbench, executes it through
the engine, and finally carries out the visualization of the
completed results of that workflow. As depicted in Fig-
ure 4(b), the steps are following. At Step 1, she logs in to
our workflow engine site and browses all TCAD software
tools that can be connected to each other. She then places the
selected tools through drag-and-drop on the right panel. By
matching input and output ports of the tools, she completes
authoring the workflow. At Step 2, she saves the written
workflow and subsequently runs that workflow through the
engine. She can monitor how each state of the workflow
components gets updated. At Step 3, after completing the
execution, she can then visualize the final results by a click.

Step1:'Select'a'TCAD'tool'

Step2:'Control'parameters'

Step3:'Submit'and'monitor'a'job'

Step4:'Download'and'visualize'results'

result''
visualiza,on'

(a) Running a Simulation Job on a Selected TCAD Software

Step1:'Drag'and'drop''
'''''''''''''TCAD'tools'

Step2:'Save'and'execute'a'wri;en'workflow'
Step3:'Visualize'the'final'result'

(b) Running a Scientific Workflow

Figure 4. EDISON demo scenarios

2) Running a Scientific Workflow 


