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MiX99 Documentation
MiX99 distribution comes with 4 documentation files:

MiX99 Software Deployment
Matti Taskinen, Timo Pitkänen, Ismo Strandén, Martin Lidauer,
Hongding Gao
Natural Resources Institute Finland (Luke)

April 10, 2025

© Natural Resources
Institute Finland

MiX99 Sofware Deployment
MiX99_deployment.pdf

MiX99
Solving Large Mixed Model Equations

Release X/2023

TECHNICAL REFERENCE GUIDE
FOR

MiX99 PRE-PROCESSOR

Last update: Oct 2023
©Copyright 2023

Technical reference guide
for MiX99 pre-processor
refguide_preproc.pdf

MiX99
Solving Large Mixed Model Equations

Release X/2023

Command Language Interface Manual
(CLIM)

Last update: Oct 2023
©Copyright 2023

Command Language
Interface Manual

refguide_clim.pdf

MiX99
Solving Large Mixed Model Equations

Release X/2023

TECHNICAL REFERENCE GUIDE
FOR

MiX99 SOLVER

Last update: Oct 2023
©Copyright 2023

Technical reference guide
for MiX99 solver

refguide_solver.pdf
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MiX99 Software Deployment

• What is included in MiX99 distribution

• How to install MiX99

• How to start using MiX99

• Introduction to documentation

MiX99 Software Deployment
Matti Taskinen, Timo Pitkänen, Ismo Strandén, Martin Lidauer,
Hongding Gao
Natural Resources Institute Finland (Luke)

April 10, 2025
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Institute Finland

MiX99 Sofware Deployment
MiX99_deployment.pdf
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Technical reference guide for MiX99 pre-processor

• How to use MiX99 preprocessor.

• What are input files.

• Describes MiX99 instruction syntax.

• Simple examples.

MiX99
Solving Large Mixed Model Equations

Release X/2023

TECHNICAL REFERENCE GUIDE
FOR

MiX99 PRE-PROCESSOR

Last update: Oct 2023
©Copyright 2023

Technical reference guide for MiX99 pre-processor
refguide_preproc.pdf
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Command Language Interface Manual (CLIM)

• Alternative, more user-friendly
instruction syntax for preprocessor.

• Theoretical background information.

• Additional information on:
▶ Models.
▶ Files.
▶ Solver.

• More examples.

MiX99
Solving Large Mixed Model Equations

Release X/2023

Command Language Interface Manual
(CLIM)

Last update: Oct 2023
©Copyright 2023

Command Language Interface Manual
refguide_clim.pdf
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Technical reference guide for MiX99 solver

• How to use MiX99 solver.

• What are output files.

• Special topics:
▶ Reliabilities.
▶ Daughter Yield Deviations.
▶ Non-linear models.
▶ Estimation of variance components.
▶ Accounting for heterogeneous

variance.

MiX99
Solving Large Mixed Model Equations

Release X/2023

TECHNICAL REFERENCE GUIDE
FOR

MiX99 SOLVER

Last update: Oct 2023
©Copyright 2023

Technical reference guide for MiX99 solver
refguide_solver.pdf
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Additional features in MiX99 reference guides

• New and development features:
▶ Indicated with colored vertical

margin bars.

• Citations and list of references.

• Index:
▶ Alphabetical list of covered terms.
▶ Locations of primary definitions,

secondary references, and
examples.

▶ Color and typeface coded
categories.
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Hyperlinks in MiX99 reference guides
• List of contents: to chapters

• Keywords, commands, files: to
primary definitions

• Citations: to list of references
• List of references:

▶ page numbers: to citation locations
▶ ULRs and DOIs: to Internet

• Cross-document: to another MiX99
reference guide

• Index page numbers: to definitions,
references, and examples.
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Usefull MiX99 features: CLIM macros

• Defining macros with
replacement text.

• Range expansion for
numbered identifiers.
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CLIM macros: Timo’s RDC example
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Modifying MiX99 solver operation at run-time

• External STOP file:
▶ Solver stops iteration if file exists.

• External PEEK file: [[-]PITER [PSTEP]]

▶ Stores intermediate solutions.
▶ Optionally at certain iteration and interval.

• External ITER file:
▶ Modifies iteration parameters.
▶ One or two lines: PCG and VCE or HV:

touch STOP
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Modifying MiX99 solver operation at run-time

• External STOP file:
▶ Solver stops iteration if file exists.

• External PEEK file: [[-]PITER [PSTEP]]

▶ Stores intermediate solutions.
▶ Optionally at certain iteration and interval.

• External ITER file:
▶ Modifies iteration parameters.
▶ One or two lines: PCG and VCE or HV:

touch STOP

echo "-100 10" > PEEK

echo "6000 1.0e-6 R F" > ITER

touch ITER.LOCK

cat <<EOD > ITER

# PCG: maxiter tol criterion F

6000 1.0e-6 M F

# REML: maxrounds samples tol

200 10 1.0e-10

EOD

rm -f ITER.LOCK
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MiX99 solver memory options for SNP-BLUP
When solving pure SNP-BLUP:
• REGMATRIX FORMAT options "m" (markers), "s" (squeezed), and "pb"

(PLINK), store marker values (0,1,2) byte-packed to internal files:

⇒ 20 times smaller internal files.

• MiX99 "serial" solver mix99s has various memory options:
▶ Marker values fully in double precision real memory (RDX).
▶ Fully byte-packed in memory (40 times smaller), unpacked in blocks.
▶ Reads in blocks from internal file (again and again).
▶ Block size can be controlled (RDS,RDM,RDL,RDB b) and memory usage

limited (RDU m).

• What is fastest depends on available memory and bandwidth.
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Performance testing SNP-BLUP in MiX99

• 1M genotypes, 50k SNPs, 6 traits.

• 20 PCG iterations of MiX99 solver.

• Different memory options:
▶ Line-by-line (reading from file).
▶ Unpacked in blocks from memory.
▶ Full double precision matrix in

memory (373 GB).

• Two sweet spots:
▶ Unpacked in small blocks.
▶ Full double precision matrix in

memory. Faster in this server.
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