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Agenda

o HPC off the beaten track
– GraS: Grassland Succession (HPC on Windows with Delphi)

o An HPC-Environment with Delphi?!
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GraS: Simulation of Grassland Succession
o Institute for Environmental Research (Bio5) and Research 

Institute for Ecosystem Analysis and Assessment (GAIAC)
– Simulation of grassland development under var. land use forms

→ decision support for grassland mgmt. on the landscape scale

Dataset: Eifel National Park
established in 2004, includes open 
grasslands of former military training site
Vogelsang

Simulation tool developed at Bio5 / 
GAIAC, developed in Delphi on and
for Windows.3
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GraS: Model Concept
o GraS: Spatial Explicit Dynamic Model

– Model is divided up into cell in which all processes take place
– Species may immigrate from neighboring cells, or may spread 

over further distances via seed dispersal
– Since not every species present can be modeled, a set of repre-

sentatives was
chosen:

• 10 kinds of grasses
or herbs

• 3 kinds of bushes
• 4 kinds of trees
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GraS HPC w/ Delphi

GraS: Delphi for HPC
o The simulation code was not suitable for the Eifel dataset:

– Delphi currently supports only 32bit (not enough memory)
→ Dataset was manually partitioned to conduct simulation
→ No means of interaction between the partitions

o Work done so far: Creation of an MPI application including 
seed exchange
for the whole
Eifel dataset.

o Seed-funded by
JARA-SIM.
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Left: bad Right: good load balancing.
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GraS: Current state of the Parallelization
o Landscape map is flattened and separated in squared cells of 

10 meters edge length → rectangular grid. Several fields are 
empty, since the Eifel NP is not of a rectangular shape.

o A simulated day consists of steps, performed independently 
for every cell:
1. Growth simulation for every plant contained in the cell
2. Calculation of the amount of seeds to be exchanged with 

other cells
3. Execution of the seed exchange
4. Calculation of the impact of seed received by other cells
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Tooling for Delphi (1/2)
o Well, obviously we cannot

use Visual Studio .

o For Delphi there is a
Sampling Profiler: It
shows the time spent
per time (not quite
mapped to the source
code), see the image
on the right.

o No support for any
kind of parallelism.
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Tooling for Delphi (2/2)
o Intel VTune works with any binary (when using Sampling) and

can event map results to source code, as long as there is a 
PDB file… → good to get a hardware-oriented overview.
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GraS: An HPC-Environment for Delphi
o Delphi comes with virtually no support for parallel program-

ming, so we created / modified a suitable environment:
MPI Performance Analysis:
• I-MPI: Intel Trace Analyzer and 

Collector
• MS-MPI (w/ Tracing): Vampir on 

Windows

o No support for Shared-
Memory parallelization,
we are thinking of re-
writing some components
in C++ ...
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Parallel GraS 
program

Delphi MPI-Binding Delphi MPI-Binding

Intel-MPI / Microsoft-MPI

Parallel GraS 
program

InfiniBand Network

Multicore Compute Node
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Open Questions

o Shall they continue to bet on Delphi?
– Tool support for Delphi is limited
– There is no „real“ Delphi for Linux

o How to handle Monte-Carlo verification runs, where a model 
is evaluated a 1000 times in parallel?
– Use MPI?
– Use SOA?
– Use parametric sweep / array job + „collection tool“?

o Note: The Windows HPC Server 2008 enabled HPC as
a tool for this user community.
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The End

Thank you for

your attention!
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