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Nek5000 v19;
How to install and run a first case

Adam Peplinski 

KTH Engineering Mechanics
Based on material by:

Paul Fischer (UIUC), Aleks Obabko (ANL), 
Philipp Schlatter (KTH), etc…
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https://nek5000.mcs.anl.gov/
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Code download

Main pageDocumentationGitHub repositoryGallery



Gallery
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Nek5000 google group
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Documentation
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QuickStart
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Tutorials
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Tutorials
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Tutorials
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Problem setup
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Appendices
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GitHub repositories
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GitHub repositories
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GitHub repositories
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GitHub repositories
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Solver overview
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Top-level directory:
• /core: contains the Nek5000 application sources.
• /bin: contains scripts for running nek5000 and manipulating its output.
• /tools: contains the sources for the pre- and post-processing tools which are 

stand-alone.
• /short-tests: contains light-weight regression tests for verification.
• /run: consistent place for users to place their problem cases.
• /examples: contains example problems. Note: NOT included in the master 

branch on the GitHub repo.
• /3rd_party: its purpose it to provide a consistent place for 3rd party code.



Scripts and tools

Useful batch scripts:

• makenek <case>: compiles your case

• nek/nekb <case>: runs a serial job in foreground or 
background

• nekmpi/nekbmpi <case> <number of ranks>: runs 
a parallel job

• neknek <case1> <cas2> <ranks 1> <ranks 2>: runs 
Nek5000 with two overlapping component grids

• visnek <case>: creates metadata file required by 
VisIt and ParaView.

• mvn <old name> <new name>: renames all case 
files

• cpn <old name> <new name>: copies all case files

Useful tools:

• Meshing

• genbox: simple box type meshes

• nekmerge: merging meshes

• prex/pretext: more general mesh generator

• n2to3: extrude 2D mesh in the 3rd dimension

• exo2nek: exodus to nek5000 converter

• cgns2nek: cgns to nek5000 converter

• gmsh2nek: gmsh to nek5000 converter

• Setup file generator

• genmap: generate global vertex numbering 
and element ordering

• gencon: generate global vertex numbering

• reatore2: split parameter and mesh 
information into 2 files
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Compilation: makenek
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• Bash script

• Collects variables 

• Executes makenek.inc by calling nekconfig

• Executes make



Compilation: makenek
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PPLIST options

makenek clean
makenek <case>



Compilation: makenek
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PPLIST options

makenek clean
makenek <case>



Compilation: script
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makefile_usr.inc



Case files

• SIZE: contains some hardwired runtime parameters to dimension static arrays.

• <case>.usr: contains user specific code to initialize solver, set source terms and 
boundary conditions or to manipulate solver internals.

• <case>. par: contains runtime parameters.

• <case>. re2: contains mesh and boundary data.

• <case>. ma2: contains partioning data.

• <case>. his: contains probing points.

• <case>. f00000: contains checkpoint data.

• <case>. nek5000: contains metadata for VisIt or ParaView.

• <case>. rea (legacy): contains runtime parameters and mesh in ASCII. Replaced by 
.par and .re2 file.

• <case>. map (legacy): contains partioning data in ASCII.
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SIZE
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• Array sizes for static allocation

• Most often used variables
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<case>.usr
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User subroutines required by Nek5000

Variable propertiesForcingHeat source/sinkMain interface;
called after every step

Boundary conditionsInitial conditionsMesh modifications



userf
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Main memory structures
stored in common
blocks



Fortran include files
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NEKUSE SOLN



Fortran include files
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PARALLEL GEOM
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Real/integer parameters

Logical parameters

Mesh settings

Restart options

<case>.rea



<case>.par
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Some Meshing Options
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• genbox:  unions of tensor-product boxes

• prenek:   basically 2D + some 3D or 3D via extrusion (n2to3)

• Grow your own: 217 pin mesh via matlab; BioMesh

• 3rd party:  TrueGrid & conversion from ICEM (tet-to-hex), gmsh, 
CUBIT….

• Existing convertors exo2nek, gmsh2nek

• Morphing:
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Questions ?


