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Overview 

• Design philosophy 

• GoldSim software bridge 

• GoldSim Dashboard GUI 

• Hands-on tutorials 
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Segment 1 – Design Philosophy 

CBP Custom DLL 

THAMES 
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CBP Partner Code Integration 

Software integration objectives 

• Provide a common, unified, interface to CBP partner codes 
through a GoldSim Dashboard GUI 

• Provide a wrapper for probabilistic analysis  
(e.g. Monte Carlo) 

• Create pre-defined scenarios  
(e.g. sulfate attack) 

• Connect to system level PA models 

• Couple LeachXS/Orchestra,  
STADIUM, and  
THAMES in a  
synergistic manner 

 

CBP Custom DLL

THAMES

CBP Custom DLL

THAMESTHAMES
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CBP Partner Codes 

Transport 
activity   temperature   charge 

 

Chemistry 
primary   secondary   trace 

Damage 
infilling   fracturing 

Pore scale 

REV scale 

~LeachXS/Orchestra ~STADIUM ~THAMES 
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Coupling Decisions 

• Phenomena best coupled between stand-alone codes 

– lower numerical stability constraints 

– capability exists in component codes (collectively) 

• Phenomena best coupled within component code 

– higher numerical stability constraints 

– capability does not yet exist 
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Three Natural Development Phases 

• Phase I: Couple existing CBP partner codes "as is" 

– minimal coupling 

• Phase II: Couple through functions (e.g. of time) 

– modest coupling 

– enhanced I/O needed in partner codes 

– use spreadsheet and/or "system call" DLLs 

• Phase III: Couple at each GoldSim timestep 

– strongest coupling / synchronization 

– partner codes as DLL subroutines 
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Some Design Principles 

• Influence, but stay within, CBP partners' main code 
development path 

• Accept duplication of function, but require or monitor 
for adequate consistency 

– e.g. bulk chemistry 

• Common repository for common data 

• Common data formats, so an output can be an input 

• Common graphics format 

• Common mesh generator 
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GoldSim Merits 

• Can function as an integrating platform by calling 
external programs and databases 

• Built-in probabilistic analysis 

– Monte Carlo, Latin Hypercube Sampling uncertainty 

– sensitivity analysis for phenomenological and parameter 
importance 

• Significant and growing market share in PA community 

• GoldSim Player available free of charge 

• Well developed Graphical User Interface (GUI) 

– model construction occurs at high/conceptual level 
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Phase I Progress 
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Segment 2 – GoldSim Software Bridge 

CBP Custom DLL 

THAMES 
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GoldSim Links to External Functions 

Three basic methods: 

• Lookup table 

• Spreadsheet 

• DLL subroutine 
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DLL External Element 
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DLL External Element 
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Corresponding DLL Subroutine 

5 standard 
functions: 

• Initialize 

• Report version 

• Report number of 
inputs and 
outputs 

• Calculate 

• Cleanup 
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DLL That Makes System Call 

DLL is "middle-
man“ between 
GoldSim and 
External 
Function 
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Design Objectives for CBP DLL 

• Avoid need for low-level programming by typical user 

– put generic content in pre-compiled subroutine (DLL) 

– put application-specific content in "instructions" file read at 
run-time 

• Provide flexible, user-friendly, access to CBP partner 
code input and output files via the instructions file 

– row selection by number, label, value within a tolerance, 
string anywhere 

– field selection by number, heading, value within a tolerance 
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CBP DLL Subroutine Design 

• CBP DLL written / compiled in Fortran 90 (g95) 

– Instructions file describes actions to be taken based on six 
pre-defined keywords 

– Actions processed in order where each action can be called 
multiple times 

• Instructions file keywords (and corresponding actions) 

– PUT / GET – Put/get data specified within block into/from file 

– EXE – Perform the system-level calls specified within block 

– RPL – Replace complete lines in named file 

– SUP – Create a “super” file containing commands or file 
names 

– LOG – Write a log file (XML) containing all input and output 
data 
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DLL Language – Instructions Example 
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Input Placement (PUT) 
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Output Retrieval (GET) 
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Summary of External Linking 
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DLL Robustness Test 

Sulfate Concentration at Saltstone Concrete Interface
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• Monte Carlo analysis: 
    - 50 realizations 
     - 8 Intel Xeon CPUs 
     - 4 simultaneous realizations 
     - 8.0 to 15.6 hrs per realization 
     - 6+ days overall 
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Segment 3 – GoldSim Dashboard 

CBP Custom DLL 

THAMES 
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GoldSim Dashboard – Top Level 
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Segment 4 – Hands Ons Demo 

CBP Custom DLL 

THAMES 
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Tutorial #1 

• Tutorial 1- Make deterministic Stadium run w/default 
settings  

– Make copy of "Template" folder first 

– Delete "...\Runs" folder 

– Run simulation 
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Tutorial #2 

• Tutorial 2 - Modify scenario definition; Monte Carlo 

– 2 layer saltstone+concrete (omit soil) 
• GoldSim dashboard switch 

• comment out layer in mesh file 

– Increase saltstone thickness to 0.5 meters 
• GoldSim dashboard field 

• modify mesh file 

– Decrease elements to 50, 25 in each material (51 nodes) 
• GoldSim dashboard field 

• modify mesh file 

• make mesh 

• modify GET instructions for DLL 

– Run 3 probabilistic simulations 
• Change GoldSim Monte Carlo simulation settings 
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