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1. Introduction
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2. How the “database“
GEIWrapper has

been made OpenMI compliant
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Multidimensional 
(2D or 3D) 

hydrodynamic model
including temperature

and sediment transport

2. How would you integrate a model?

Model input data in 
proprietary formats
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Open Modelling
Interface (OpenMI)

Model input data in 
proprietary formats

Multidimensional
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OpenMI

2. OpenMI Compliant Import

BAW
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classic
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…
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C#

a generic approach
re-use of reading

components
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LinkableComponent LinkableComponent
Fortran

WLDelft
Wrapper

GEI
Wrapper

implementing the
OpenMI standard:

LinkableComponent 

level of OO

import on-the-fly
during runtime

without intermediate
files
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OpenMI

LinkableComponent
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OpenMI

2. Linking People and Organisations
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2. Core of the GEI*: Base Modules
Specifications in the OpenMI 

interface standard
Image of the standard in Fortran 90 

modules: datatypes / methods
TYPE , PUBLIC :: t_omi_quant

PRIVATE
CHARACTER (LEN=c_len_id):: id
CHARACTER (LEN=c_len_de):: description
INTEGER                 :: valuetype
TYPE (t_omi_dim)       :: dimension
TYPE (t_omi_unit)      :: unit

END TYPE t_omi_quant

TYPE , PUBLIC :: t_omi_unit
PRIVATE
CHARACTER (LEN=c_len_id) :: id
CHARACTER (LEN=c_len_de) :: description
REAL (KIND=Double)       :: convfactosi
REAL (KIND=Double)       :: offsettosi

END TYPE t_omi_unit

TYPE , PUBLIC :: t_omi_dim
PRIVATE
REAL (KIND=Double) :: length          
REAL (KIND=Double) :: mass            
REAL (KIND=Double) :: time            
REAL (KIND=Double) :: electriccurrent
REAL (KIND=Double) :: temperature     
REAL (KIND=Double) :: amountofsubstance
REAL (KIND=Double) :: luminousintensity
REAL (KIND=Double) :: currency

END TYPE t_omi_dim
GEI* = Generic Engine Interface
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2. Spatial Interpolation in C# Code

Use of mapping methods
in GEIWrapper

Initialisation once:
sourceElementSet.Type = “XYPoint“
targetElementSet.Type = “XYPoint“

mapper.Initialise( "Nearest" ,
sourceElementSet,
targetElementSet);

Computation for each timestep:
targetValues = 
(ScalarSet) mapper.MapValues (sourceValues);

Polygon

PolyLine

Line

Point

PolygonPolyLineLinePoint
Target

Source

Available mapping methods in 
OATC.OpenMI.SDK.Spatial
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2. Pros and         Cons …

making a model Open compliant costs
an effort, too, …

… but there are guidelines
and training courses;
OpenMI is a mature and 
versatile standard.
The migration is much easier, if the
classic components already have
defined interfaces.
for integrating further models / formats:
re-use of components due to generic
approach and OpenMI Standard.

… for Developers
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3. How Delft3D-FLOW has been
made OpenMI compliant
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3. From GEI to Delft3D-FLOW
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3. Delft3D-FLOW, single domain

Engine “Delft3D-FLOW”

Initialize

PerformTimeStep

Finalize

Initialize
PerformTimeStep
Finalize

GetValues(…)

E_BO_Initialize

Buffer to/from
Outer world (BO)

BO_SetTimeHorizon

BO_Initialize

BO_GetTimeHorizon

BO_Finalize

BO_<get 
exchange 
items>

BO_<define 
exchange 

items>

BO_SetCurrentTime
BO_SetNextDeltaT

BO_GetCurrentTime
BO_GetInputTime(..)

E_BO_Get<var>(..
)E_BO_Put<var>(..
)

BO_SetValues

BO_GetValues

BO_GetValues

BO_SetValues

<E>LinkableEngine:LinkableEngine

<E>Engine:IEngine
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3. One wrapper, different engines

Engine “Delft3D-FLOW”
OR

SOBEKSIM
OR

WAQUA
OR
…

GetValues(…)
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3. Delft3D-FLOW, multi domain

Delft3D-FLOW

GetValues(…)

Delft3D-FLOW

Delft3D-FLOW

Communication problem when 
using the DLL interface
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3. Solution: DelftOnline (DOL)
Developed by Deltares

• Data server in between a simulator (Delft3D-FLOW)
and clients requesting data (wrapper, online visualisation, …)

• Simulator and clients may run on different hosts on the internet

• Data is communicated via JNI
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3. Delft3D-FLOW, multi domain

Delft3D-FLOW

GetValues(…)

Delft3D-FLOW

Delft3D-FLOW

DOL

DOL

DOL

DOL
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3. Pros            and               Cons

One wrapper for all kernels (single/multi domain) 

Delft3D may run on a different machine/cluster (user)

Complex (programmer)
mixture of Fortran-DLL / java DOL / C# wrapper
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4. Perspectives
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4. Deltares realisation 2008

Main Development Stream (MDS) in 2008:
• Internal code reorganization
• Modular code philosophy:

– Independent, re-usable, as small as possible building blocks
– Usable for PC and HPC
– Key module: External Communication (EC-module) including:

• Read/write module for time/space related data
• OpenMI module
• Interpolation module
• …

Delft3D-FLOW_OpenMI is a separate research version.
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4. Deltares plans for 2009

• Finish EC-module
• Merge Delft3D-FLOW_OpenMI into MDS, using the new EC-module
• Unstructured grid

Advantages of Modular code:
• EC-module is easy to extend
• EC-module is easy to be used by other applications
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4. Perspectives
OpenMI 2.0 (OpenMI Association)

OpenMI goes Linux (BAW):
Mono: .NET  on Linux

Wish List:
more mapping methods: 
polar coordinates, interpolation by triangulation

parallel computing

more 2D/3D OpenMI compliant models
(users and vendors of software)


