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Command Language Interface for MiX99 

• Original MiX99 interface: 

• Directive file 

• Answers to questions 

•  not so easy for user 

 

• CLIM: 

• Command driven 

• Order of commands flexible 

• Easy to read and change 

 

This presentation: 

 How to use MiX99 solver through CLIM 

  & pedigree for MiX99 through RelaX2 
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WARNING: contains material from the CLIM manual 
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RelaX2: Pedigree analysis program 

1. Check pedigree for consistency, correct some errors 

2. Prune pedigree 

• Different methods available 

3. New pedigree 

• Pruned, corrected, formatted, ordered … 

4. Relationship information 

• Inbreeding coefficients, relationship matrix 

5. Population statistics 

• Effective population size, generation interval 

6. Breed proportions 

7. … 

Command language driven 
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Simple command file for RelaX2 

# NOTE: no output to file is requested! 

 

input pedigree       # Pedigree input 

  file relaxc.ped    # This file has pedigree 

  record id sire dam # This input information 

 

# Following are some additions that might be useful: 

# output overwrite inbreeding simple.inbr # Inreeding 

# output overwrite cycles     simple.cycl # Cycles 

# nopopulations # No calculation of number of populations 
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Execution of RelaX2 having commands in file simple.dir: 

relax2 < simple.dir 
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Format for pedigree 

Integer or character string in id code 

 

Integers: 

1.  Record id 1 sire 2 dam 3 

2.  Record id sire dam 

3.  Record id 1:10 sire 50:59 dam 70:79 

Character strings: 

4. Record id $ 1:10 sire $ 50:59 dam $ 70:79 

 

Unknown parent can be space in 3. and 4. 

 

7 



© MTT Agrifood Research Finland 

 

12/2014 

RelaX2: Pedigree 

Some commands: 

 

• Input/Output pedigree:  animal model pedigree 

• Input/Output smpedigree: sire model pedigree 

• Singlepopulation 

• Chooses the largest pedigree among separate ones 

• Prune Some_Method 

• Prunes pedigree of unnecessary animals. 

• Input select  (selecting for statistics calculations) 

• Chooses individuals according to some external information 

for calculation of statistics (mean generation interval, 

inbreding coefficients etc.) 

• Output Amatrix: relationship matrix 

8 
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> cat relaxc.ped 

 1  0  0 10 01/1998 

 2  0  0 10 01/1999 

 3  1  2 10 01/2000 

 4  1  0 20 02/2000 

 5  4  3 20 01/2001 

 6  0  3 20 02/2001 

 7  6 11 30 01/2002 

 8  7  5 30 01/2003 

 9  7  8 30 01/2004 

10  9  8 30 02/2005 

11  9 10 30 01/2006 

 

RelaX2 says: 

There are individual(s) that are 

parents for themselves. 

Number of individuals in such loops= 5 

Please rerun RelaX2 and request cycle 

output file (e.g., output cycles cycles.dat) 

1 2 

4 3 

5 6 

8 

7 

9 

10 

11 

11 

RelaX2 example: pedigree loops 
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input pedigree 

  file some.ped    # pedigree file 

  record id sire dam group 

  prune prediction # animals with data and their 

                   # ancestors, only informative 

                   # except always sire and dam 

 

input data         # animals in data file have observ. 

  file some.dat 

  record id group  # id code and group/block code 

 

mix99 keep # MiX99 format for output pedigree; 

       # group in pedigree is kept if 

       # animal has no observation 

 

output overwrite pedigree pruned.ped 
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 1 -1 -1 10 

 2 -2 -2 10 

 3  1  2 10 

 4  1 -4 20 

 5  4  3 20 

 6 -6  3 20 

 7  6  9 30 

 8  7  5 30 

 9 -5 -9 30 

10  7  8 30 

11 10  8 30 

 

1 2 

4 3 

5 6 

8 

7 

10 

11 

9 

Circled animals are in the data file 
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 1 -1 -1 10 

 2 -2 -2 10 

 3  1  0 10 

 4  1 -4 20 

 5  4  3 20 

 6 -6  3 20 

 7  6  9 30 

 8  7  5 30 

 9 -5 -9 30 

10  7  8 30 

11 10  8 30 

 

1 2 

3 

5 6 

8 

7 

10 

11 

9 

NOTE: Offspring of Dam 9 has observation but 

offspring of Dam 2 (animal 3) has no observation  

4 
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Effect of pruning to convergence 
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Short summary on RelaX2 

1. Read pedigree and check its goodness 

o Need any corrections? Can use so called errata file 

2. Prune pedigree, use data file 

3. Output pedigree in MiX99 format 

 

4. Other options of interest: 

o Calculate inbreeding coefficients (MiX99 cannot calculate) 

o Calculate relationship matrix (useful for single-step) 

o Calculate breed proportions 

 

14 
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Example: Single trait animal model 
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Animal model example by CLIM: 
R.Mrode. ”Linear models for the Prediction of Animal Breeding Values”. Ex. 3.1 

Model:  y = Xb + Za + e 

 

 

 

Mixed model equations: 

 

 

Example case: 

Fixed effects: sex 

Random effects: additive genetics and residual 
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animal 

sex 

weaningW 

animal ID 

Sire and dam ID 

Genetic variance 
Residual variance 
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MiX99 solving 

• MiX99 preprocessor: 

  mix99i AM_example_3_1.clm >AM_mix99i.log 

 Tmp-files 

 Modlog, Parlog, Tralog 

 Resid.List 

 OK_mix99i 

 

• MiX99 solver:  mix99s –s > AM_mix99s.log 

 Conlog 

 Solfix, Solani 

 Solvec 

 OK_mix99s 

 

 

 
18 
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Repeatability animal model 

• Consider model: 

• y = herd-year + permanent environment + add.genet. + residual 

 

• y = Xb + Zp + Za + e, with 

 

 

 

• When no permanent environment effect: 

• y = Xb + Za + e 

 

and CLIM instructions are previous example 

19 
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CLIM and repeatability model 

• Problem: two effects use the same integer number column: 
animal 

• Which of the effects is additive genetic effect 

• How about number of random effect 

• Within block ordering? 

 

• Solution: user defined component names 

20 

Not acceptable 
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Component names for repeatability model 
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User defined component name: G 

Permanent environment is random 
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Repeatability model: alternatives 

22 12/2014 



© MTT Agrifood Research Finland 

 

12/2014 

Component names 

• Allows accessing the same integer column 

• Can be used to combine effects for easier reading 

• Can be used to group random effects with same variance-

covariance structure: 

• Direct and maternal component 

• Random regression effects 

 

• Note: unique name must be chosen, not used column name 

or reserved name 

23 
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Solutions 
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Permanent environment 

Animal genetics 

Fixed effects 

MiX99 solver output: 
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Multiple traits 

• Repeatability model: 

• Two trait model: 

25 

mt.var 
two_tr.clm 

Random effect number 

Position in covariance matrix 

(Co)variance 

Genetic 

Residual 

Important indicators 
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Fixed effects 

Animal genetics 

Solfix 

Solani 

N-Desc= Number of progeny 

N-Obs= number of records 
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Maternal effects example 
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Genetics has 2 class effects 

Missing maternal needs to be indicated 

Numbering of genetic effects! 
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Combining of effects: 
repeatability model by two trait model 

Consider two trait model: 

 

 

Repeatability model has genetic correlatin of one. 

OR: the two trait model: 

 

where   herd x year is by trait. 

28 

Effects combined 
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Random regression model 

Consider model (Schaeffer & Dekkers, 1994, WCGALP): 

 

 

where random regression function is  

 

 

 

 

CLIM model line: 

29 

Fixed regression function Herd test day effect 
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Random regression model data can be large 

30 12/2014 

Limited number 

of different 

numbers 
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Covariable tables with index in data 
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Using covariable table files 
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With table files: 
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Multiple trait random regression model 
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2 

2 

Numbering in PARFILE? 

2 

2 
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Numbering of variance components 

within random effect 

 

(1,1) = 1st trait animal variance 

(2,2) = 2nd trait animal variance 

34 12/2014 

1st trait 

2nd trait 

residuals 

(3,3) = 1st trait t1 variance 

(4,4) = 2nd trait t1 variance 

(5,5) = 1st trait t2 variance 

(6,6) = 2nd trait t2 variance 
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Reduced rank models 

• Use: 

• Multiple traits 

• Random regression effects 

• Combining of random effects 

 

• Large models with many effects 

• Easy to make errors in model description 

 

 

 

35 
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Part of Nordic test-day model for production 
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REC, FIHTD, SDHTD and FIPE are all random effects 

Random regression effects with combining of effects and covariable table 

Combining indicated by symbol @ 



© MTT Agrifood Research Finland 

 

12/2014 

Multiple single trait analysis 

• Want to analyze several models simultaneously 

 

• Can do: multiple trait analysis with zero correlations 

• But data may be very sparse and computations very inefficient 

 

• Instead: trait groups 

• Zero correlation between trait groups 

• Own model and variance component information 

• Trait (or model) recognized by trait group number 

37 

Warning: May have sometimes convergence issues! 
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Two single trait analyses by trait groups 
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Trait group number in data selects 

model and variance components 
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Trait groups and models:  
8 separate model analysis 
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Models for trait groups 

3 trait model for group 8 
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Summary on CLIM 

• Standard single and multiple trait models 

• Many random effects 

• Maternal effects 

• Random regression models 

• Combining of effects (Reduced rank models) 

 

and many more … during this workshop and in the manual 
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