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BLUPF90 family programs

• All programs are controled by the SAME paramenter file.

• Extra options could be used to set non-default behaviour of 
each program 

• Understanding parameter file usually solve most of problems



BLUPF90 parameter file

Repeat for each
Random effect



Data file

• Free format, i.e. at least one space to separate columns
• TABs are not valid to separate columns
• Some programs (MS Excel) export flat files with TAB separators !! 
• Only numbers: integer or reals 
• If reals decimal separators “.” not “,”
• One “.” is not a missing value 
• All effect need to be renumber from 1 consecutively (see later 

RENUMF90)



Number of traits / effects

• No restriction for number of traits or effects

• But memory requirements and computing time increase 
exponentially with them



Effects section

• Many rows as the NUMBER_OF_EFFECTS
• In this section de model for each trait is defined
• Different models per trait are supported
• If an effect is missing for one trait use 0 

Many columns
as NUMBER_OF_TRAITS

Number of Levels

Type of effect



RANDOM_RESIDUAL VALUES

• This matrix should a square matrix with dimension equal to 
the NUMBER_OF_TRAITS

• Use zero  (0.0) to indicate uncorrelated residual effects 
between traits

• e.g. For  a 3 trait
43.1    0.0    0.0
0.0     5.1    3.2 
0.0     3.2    10.3



Random effect definition
• RANDOM_GROUP
– Number(s) of effect from list of effects
– Correlated effects should be consecutive e.g. Maternal effects, Random 

Regression models
• RANDOM_TYPE
– diagonal, add_animal, add_sire, add_an_upg, add_an_upginb, user_file, 

user_file_i or par_domin
• FILE
– Pedigree file, parental dominance or user file 

• (CO)VARIANCES
– Square matrix with dimension equal to 

number_of_traits*number_of_correlated_effects



(CO)VARIANCES structure

• Assuming a 3 trait (T1-T3) and 3 correlated effects (E1-E3)

E1 E2 E3

T1 T2 T3 T1 T2 T3 T1 T2 T3

E1

T1

T2

T3

…..



RANDOM_TYPE
• Diagonal 

– for permanent enviroment effects, assume no correlation between 
levels of the effect

• add_sire 
– To create a relationship matrix using sire and maternal grandsire
– Pedigre file:

• individual number, sire number, maternal grandsire number

• add_animal
– To create a relationship matrix using sire and dam information
– Pedigre file:

• animal number, sire number, dam number



RANDOM_TYPE

• add_an_upg
– As before but using rules for unknown parent group

– Pedigre file:

• animal number, sire number, dam number, parent code
• missing sire/dam can be replaced by upg number, usually greater than maximun number 

of animals

• Parent code = 3 – nb of known parents
– 1 both parents known

– 2 one parent known

– 3 both parents unknown

• add_an_upginb
– As before but using rules for unknown parent group and inbreeding

– Pedigre file:

• animal number, sire number, dam number, inb/upg code
• missing sire/dam can be replaced by upg number, usually greater than maximun number 

of animals

• inb/upg code = 4000 / [(1+md )(1-Fs ) + (1+ms )(1-Fd )]

• ms (md) is 0 if sire (dam) is known and 1 otherwise

• Fs(Fs) inbreeding coefficient of the sire (dam)



RANDOM_TYPE
• user_file
– a matrix is read from file. Matrix is stored only upper- or lower-triang 
– Matrix file:

• row, col, value

• user_file_i
– As before but the matrix will be inverted

• par_domin
– A parental dominance file created by program RENDOM
– File format

• s-d s-sd s-dd ss-d ds-d ss-sd ss-dd ds-sd ds-dd code



Pedigree files

• As with data files pedigree files are separated by at least one 
SPACE!! 

• TABs are not supported !! 
• Order of columns depends on the type of the random effect 
• Duplicates pedigree are not checked!!
• Identification number need to be coded sequentially from 1 to 

the maximum number of animals
• No order is required  !!!! 



Programs Options

• Programs behavior can be modified by adding lines with 
OPTION at the end of the parameter file

• OPTION option_name x1 x2 …

• option_name, each program has it own definition of options
• The number of optional parameters (x1, x2…) to control the 

behavior depends on the option.



BLUPF90
• Blupf90 computes generalized solutions by several methods:
– Preconditioner Conjugate Gradient (PCG). Default Iterative method, fast.
– Succesive over-relaxation (SOR), a iterative method based on Gauss-Seidel
– Direct solution using sparse Cholesky factorization (FSPAK) Greater memory 

requirements

• The values of the solution change between methods but estimable 
function should be the same

• Prediction error variances can be obtained using sparse inverse 
(FSPAK)



BLUPF90 options



Example of parameter file BLUPF90

From blupf90.pdf documentation: 
http://nce.ads.uga.edu/wiki/doku.php



Parameter File Model



How to run BLUPF90 program

$blupf90
name of parameter file?

exiap

• Output that is printed to the terminal is not SAVED in any file !!! 
• Use redirection or pipes to store outputs in log files:

echo exiap | blupf90 | tee blup.log



Output from BLUPf90

Parameter file 

Number of levels for
Each effect 

data file



Solutions file

Records read from pedigree file 

Records read from data file 



File “solutions”

Parameter File 



Different Models with BLUPF90

http://nce.ads.uga.edu/wiki/doku.php?id=faq

http://nce.ads.uga.edu/wiki/doku.php?id=faq

