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INTRODUCTION 
ASReml (Gilmour et al., 2002) is a general mixed models analysis program where the 
emphasis is on the estimation of variance components under a range of variance structures.  It 
was first written in 1996 and is under continuing enhancement with particular attention to 
agricultural experiments. A new feature is the ability to predict adjusted means from the linear 
model. 
 
COMPUTING METHODS 
The mixed model equations solved by ASReml are often written as  
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ASReml accomodates models where the residual variance matrix, R, has the general form 
 and the variance matrix for the random effects, G, has the general form 

.  In the typical animal model, R

)( 21 ii RR ⊗⊕
)( 21 ii GG ⊗⊕ .1 is an identity, G.1 is an relationship matrix, 

R.2  and G.2  are unstructured across trait variance matrices (Jensen et al., 1996).   
 
ASReml allows several other matrix structures including Antedependence, Factor Analytic and 
random regression models. There is also an extended factor analytic model for G matrices 
which are rank deficient.  The models can be extended to include Structured Antedependence  
(Nunez-Anton and Zimmerman, 2000) and Character Process models (Jaffrézic et al., 2000) 
using the OWN facilities. 
 
The two central ideas incorporated in ASReml are the use of the Average Information 
algorithm for obtaining the REML updates to the variance parameters and the use of sparse 
matrix methods (Gilmour et al., 1995).  The Average Information algorithm is a quadratic 
convergence method similar to Fisher Scoring except that it uses an Information matrix which 
is approximately the average of the Observed and Expected Information matrices.  These both 
contain a trace term which is expensive to calculate but which often cancels when the average 
is formed.  The average information matrix is calculated avoiding this expensive trace term. 
The average information algorithm is supplemented by EM steps when the matrix estimated by 
AI would be non-positive definite.  
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The second idea uses the result that not all elements of the inverse of the coefficient matrix are 
required.   The equations are solved in an order that retains a high level of sparsity. 
 
USE 
ASReml has been effectively used in a wide range of agricultural and forestry applications.  
The user interface is primarily through ascii text files.  The user must supply a data file and an 
ASReml job file.  A pedigree file is required when fitting the animal model.   
 
ASReml is currently limited to accessing 2 Mbyte of RAM as workspace and this limits its 
applications to models of up to 500,000 effects (depending on the density of the coefficient 
matrix).   For example, on a large machine it could fit an animal model with 100,000 animals 
in the pedigree to five traits. 
 
AVAILABLITY 
ASReml is distributed by VSN-International (http://www.vsn-intl.com/asreml).  The software 
can be downloaded for a 30 day trial using a temporary license.  Licensing and pricing details 
are available from asreml@vsn-intl.com. 
 
COMPUTING ENVIRONMENT 
ASReml is supplied in compiled form for personal computers running Windows, Sun Sparc 
computers running Solaris,  Intel machines running Linux and Dec Alpha machines running 
ultrix. It is written in Fortran 90 and has been compiled on several other unix platforms. 
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