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Recent]}’ severa] canputer packages have
been developed 10 accanPlish Prohlans related
tomixed mode] in anina] hreeding Specia] soft
ware {or estinaton of varjiance canponents and
prediction of geneticmerits are hasjcally needed
for genetjc evaJuaton and selection program Al
though tere are same pPackages avaijlahle on the
inteme,t hONeve,r most of tham are canmerca ]
or unfriendy © he used The lists of recent soft
ware avajlahle on the intemet are shovn inTap |

M ost sofware is free |icense (most]y forac.
ademc purpose) with open. source cod’e howev_
er UNIX isaman Platfom To deveop such
progmm 1 wndows Platfom redquires specific
canpiler Genem]ly data Preparation and writ
g contro] file need particularmanagement

1 BIUPH-PEPAK

Themain opjective of BIUPFyo-P i€PAK is

Article D) 1001—411X (2005) 9—0078—10

to utjlizemodels generally used n swine genetjc
evajuaton with a user friend[y 8raphic mterface
for PC and W indows users Using powerfu] fea
tures fram BIUPR) P8PAK can perfom a
wide range of genetic evaluaton functons PE
PAK can estinate varjance camponents using
REML and perform B[ TUP breed ng€ value analy-
sis fram |jnear mixed modes incjuding randam
aninmal] effects as additive genetic and Pemanent
env jromment effect

« BIUPRy)-P igPack
EXCEIL, Itmanages genetic evajuaton usng a
wizary] mntrface which ajjows You tO create a
VCE and BIUP rport in five stePps (Only per
forance data and pedgrees are required [twil]
autamatically renumper the aninals and count
the numhper of effects in the mode] Mate ( or
service sire) effects for reproductive evajuations
and litter effects {or rowty evajuaton can he o
cluded m data file with alPha - numerjc format

s mun using M crosoft
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Tah 1 Recentsoftware rehted tom xed mode] in anina]hreed ing

nane details

AREML Swatistica] sofware desBned for {ittng€m Xed models pr hige datsets Conwins canmented code pr
unjvarjate and multivariate analysis including longitudinal and spatia] analysis
hﬂl? ,/ uncronop i(_) 018/ asran 1/ hamepage

DFREML. Varjance canponent estination sofware foraninal preeding Restricedmaxinun |ke[hood hough
a derjvate freemethod was developed by Karin Meyer
ht® // aghu une edu aus ~ kmeVYer, dfrem] htn]
Aninal hreedng sofwware package usefu] for anina] genetic evaluation Prediction of heeding value

BILPRO / bY BLUP and estination of varjance canponents by REML and Bayesian ( G ibbs sanplng) are a]]

REMLEQ / .

) availah e

GBB3%0 htﬂ? ,snce ads uga edus ~ ignacy, prograns htn|

PIBIUP BIUP sofwvare for genetic selection {or swine
ht® //abrj une edu au

VCE/PEST VCE softvare has heen developed by Groeneveld for estination of varjance canponents [ocument
related 10 Prediction of hreeding vajue by PEST i a0 avajlable
hiy //wew 2y f] de/~ eg

MTDHREMIL. Progrmswere developed bY K eith Boldnan and Dale VanV leck Debug8ing support have also heen

povided by [Lisa Kriese and Curt Van Tasse]]
ht) /,www ajp] arsusda govy curtvtymtdfrem] hm]

A fter varjance canponent estination or B[ 1P a
nalysis is performed PigPAK wil] create a BV
report using the orginal aninal )
keep data files and Prog€ram files separatel]y

however directories must he specified Prior to a

UUsers can

nalysis BV reports wity accuracy {or up to four
t| jts are availaple

« BIUPR)(” and rated pograns were de-
veoped in the b ofDr 18nacyM iszta]l with the
purpose of providing€ comprehensive canputing
capahilities 10 Prop lems reljated 1©© m xed models
in anjnal preeding See ht ,,nce ads uga
edus ~ ®nacy for defails and documentation
These progran s are mostly written jn Fortian g()

and have a |inemode mnterface « PEPAK” is a
set of pograns hranched fram « PCPAK? Wwith

graphica] user nterface for smple use n'W o

dovs P#PAK was devejped for the sPecific
purpose of P Lenetic eva 1uatiog1 and Parts of
programs in the BLUPR( fanily ar available
which arg

BIUPFyy BLUP estinaton usng PCOG
method

RE\/ILR)Q Variance canponent estinaton
using REML. bY EM algoritim

AIREMLEO_ Varjance canponent estina.
tion usin€ REML bY ATA Boritim

RENUVMAT Renunhper progran {or crea
tng data file and additive Pedi8ree withy anina]
D in order numper

A(EFQQ APProxinate accuracy of BILIP
sojutons for direct matema] and multiPle trait
models

A1l prograns were canpiled seParate]ly un



80

26

der M icrosoftW indows using V sua | Fortran ver
spong 1, Users can mun a]] prograns separate]y
using€ MS.DOS pranpt or fran the menu n PE
PAK This allovs users © create a]] paraneter
files and BIJP reportswith apontand click in

terface written n 'V isua] BASIC 0rMS EXCEIL
92 Spec ificaton

P#PAK requiresW indowsgs 98 /ME/XP/
2000 enviomment 1© nsta]]l and Excelgg 2000/
XP for unnng app]icatons
least3p MB ofmemory and 5§ MB of disk sPace
for sooring progran s

It a]so requres at

For BIUP and varjance component estina
ton  BIIUPlHo and REMILE(Q support sngle
and multPle trajtmodels such as an'ma]modql
repeatability mode] matema] dam jnance and
random reg€resson mode]w ith m ssing vajues ac.
counted {or and differentmodels for each trajtal
loved A REMILE( may not support somemod-
e]s and same partjcular data stuctures ACCH)()
is an approxination thatwortks with repeatability
and matemalmode[s

W ih the PEPAK wizard interfacg howev_
er the sngle trait opton wi]] support only sin-
Ple anina] and anima]with PEmode] MultPle
tra it optons wil] support up to four trajts Re
portsw ith accuracy are availahle only {for single
ta it and multPle trajtmodels Varjance campo
nent estinatjon hY REMI. or AIREMIL. is stil]l &

vailable

3 Mode]descrption

The folloving wi]l Povile more deti]s of
models that can he used i the analysis
3 1 DBasic aninalmode]
PEPAK mncludes a hpasic anina] mode]

which allows animals in the data and animals n

the Pedi8ree ©© he ncluded in the analysis so
that a]] known relatonshPs can he taken nto
account ()ther effec‘gs fixed and randorp can
be ncluded for canPrehensive use of mixed
mode] technology Fixed effects used n the
mode] can he fitted as cross classified variahles
Canpinatons of fixed effects

such as herd Year season can he perfomed dur

and covar@ates

mng the ana]}’Si’s thereﬁ)r’e no additona] data
pPrepamton ;s required Nomaﬂy al] trajts ana
Ivzed with PEPack should be continuous rater
than ordina] scale {or proper use n the |inear
m xed mode] analysis Models with a single e
cord pPeranina]such as grow th trajts can he ana.

IYzed using the basic anima] mode] as foH(W§

2
e i
0 b:

where ¥ 1s vector of response Variab]g B IS vec.
tor of fixed effect’s a 18 vector of randan addi
tive genetjc ef&ct’s e 1S vector of randan residu
al X and 7 are incidentmatrices rejated to fixed
and randan effecs A is numerator rejationshp
matrx 52 s additive genetic varjance and 2
1s residua] varjance

To perform BIUP Hendemson’s MVIE can
be written ag

XX" X'z -
[ 7'X Z’Z+aAJ [ﬂ B
[ }Zi’/lf’ wheregy :G_".
o
3 2 Rebeatabilit mode]

IfmultiPle Parity records are availah Le the
pemanent envyorment effect que 10 the aninal
needs to pbe taken n© account [fmate effect
fran sjre or Jjtter effect for dam is avaijlable it
wil]l be accounted as randan effect asmode] de-
scribed bY Chen et afll |
virooment effect as uncorre Jated random effects

is genera]ly used in genetic evajuation The

Fittung pemanent en
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mode] {or analysis i:s

Y= X3 + Za{- W g and‘{

As? 0
o &% ol
0 0 &2

where ¥ s vector of response Variablg B IS vec.
tor of fixed effects ¢ is vector of randam add i
tive gene tic effect’s c 18 vector of randam pema.
nent enviomment effects ¢ is vector of randan
residual X W and Z are incidentmatrices e
lated to fixed and randan effects A is numem
tor reJationshiPmatrix g is additive genetic va
rianc’e G2C 1S randan pPemanent envirorm ent va.
rianc’e and g2 is residual varjance

To perfom BLUP Henderson’s MME can

be written ag

X'X X7Z X'W
X 727+« N ZW ?
W'X W'Z W'W+
X/ 62 62
, 6. 0%
@%’Mﬂ%os”ﬁ°
33 Multitratmode]

PEPAK can aJso perfom multy trajt analy-
Estinagon of genetic correlations among
tra its and mulgvarjate B[JJP analysis can he ac.
compPlished as mode] used n NS
NSRY,
not greater fhan4 trajts are avajlable To Per
fom hHeyond thi,S Paraneter edting s required
and do the analysis fran menu Bl UP> Use old

parameters Multi trajt analysis can perfom

STS

and

However for gr@phic user interfac,e

mode]lwith the same spngle records Or sane re
Peated recoris and different mode] with single
and repeated records The Plloving is hivariate
mode]with the sane single recor(:{

-l JGH LT

11057 s
j Lo ROT
where 1s vector of response variahle {or tIait}l’
and Y B, B, isvectorof fixed effects o, o, 18
vecor of randan additive genetic effects ¢ e,
1S vector of mndom residua’l XW and 7 are jn
cident matrices related to fixed and randam
effects A isnumeraor refationshiPmatrix G is
matrx of direct genetic varjance. covarjance f{or
trajty and2 R i1s matrix of resjua] varjance
covarjance for trajt] and ),
3 4 Samp |ing var @ance

If AREML oPtion in PigPAK is Perfom ed
sanP]ng varjance {or each varjance camponents
can he calculated There{or’e
heri@bility can be approxinated usng [.ynch
and Walsh!4 as follows

standard error for

2

0. .
Var—) = 5’

Vares?)

<G2t )2

200N, 07

(62) (%) ]

[ Vars?)

(c2)?

2
Then  SE(R) = [Varls
o

t

)

I addition formultitrajt analysis stand-
ard error {for genetic correfaton can he apProxi
mated as P]lows
Vars?) = Vars?)

Vagn = () = (p’]

4(6%)* 4%’
Vars ;)  2O%e} 6%) 2097 o )
4(s > 4@ (63 266y
26 4 6%)
205 ) (6%)
Then

SE(H =/ Vary

3 5 How doesprogram functon
After instajlatiop Prograns are sored n
main oruser specified direcory ie ¢ ,BIUPF
90-PP Two sub direciories of exanples and
helps are a]o create] Each directory will find
the flowing prograns and files Tah 2— Taly 4
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Tah 2 Man directory

name tYpe description

Pi&PAK xB XIS — Mamn grphic usr nterface

— Creating BLUP and REML Parameter files

— Creating BLUP and VCE report in exce] forat

— Creating genetic trend

— Canputhg BV and K for test day mode]
BIUPR( EXE PROG — Camputng BIUP solutions
REMLBE(q EXE PROG — Estimatng vargnce canponents usitf€ REMIL with EM a [goritim
AREMIBq EXE PROG — Estiating vargnce canponents usinf8 REMIL with AT algoritm
ACCR0 EXE PROG — Canmputpg approxinate accuracy for B[JJP soJutions
RENUVMMAT EXE ROG — Renumbpering anina] i data and Ped Bree fi in consecutive order numper

Tah 3 Examplesdirectory

nane pe descriptpn
IWDAT PRN  TXT — Dat file for made] analysis with sig€le trait and mu Jti— trait with repeated records
IWPED PRN TXT — Pedi€ree file for analysis with IWDAT
IWDAT BEMT  TXT — Describe coumn numper format for [WDAT PRN
Tah 4 Hep Is directory
name tYpe description
WHOSWH() TXT TXT — Accredit prkey persons nwlked n BIUPR( fanily
Manual- PP PDF F — Manua] for BIUPR)() PEPAK

W hen performed the analysis with wizard
interface n PRPAK All Parameters entered n
the om wi]] be kePt n pPartjcular Exce] sheets
They will be written with corrected {ormat as pa
rameter file or RENUM and BIUPR( using vis
ua] basic Batch file © ca]] the program with the
parameter js a]so need to pe createq VB n ExX
ce| has specific functon © operate EXE file n
this batch wihout closing the Exce] Progran
Ped8re and 0Jutons fram the analysis are read
t0o Exce] sheets t0 pin hack the orig€mnal anina]
ID and also genetic trend wil] be crated using
chart function if user required

Data and Ped8ree files used in PigPack
must be ASCII or TEXT file Datamust he in
numbper excePt for anina] [) Sire Dan and
Mate or [ itter effect that can he a]pha numeric
save as PRN file
( ext file delmitd wih sPace) is Preferable
than Tab delinited or canma de Jim ited

If anayzing data is kePt n different directo-
1y of prograns Al execute Prograns wil] he

fomat If create from Exce,l

copied © the dat direcory for smpler oper
tion After analysis a fow file will be created
which can pe copied to new nane if neeq
Suppose the orgnal files for the analysis
are [IWDAT PRN and IW PEI) PRN same ad
ditona] files ( Tah 5) after analysis mght be
usefu] for Jater analysis same additional] files
The defau]t for convergence s 1d— 08
hONeVG,I‘ users can choose their ovn LYy selecting

mel’ll:l
4 (Conditons of use

BIUPFy)-PEPAK is distributed free of
charge for acadanic and scientific use under the
cond tion that it ranans copyrighted The use of
any applications and canpPiled Pro€rans fram
P 8PAK must he credited in any pup]ications de-
rived fran themr usage For canmercia] or grant
p10jec1§ persona] canmunijcaton of furfer a
greaments is required wity any of the authors
There is no guarantee for correctness and there is

no serwice {or user purpose H()Nevqr specific
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Tah 5 Sane additional] files

name type

description

REIWDAT PRN TXT — Renumbpered data file

REIWPED PRN TXT — Renunpered Pedigree file
RENUM PAR TXT — Paraneter file for program RENUMMAT
— [08 fike fram renumhering Descrhe the levels of fixed and randam effcts after

RENUM MSG TXT

renum
— The details fran renunpering Describe how effects are camhined and replica
RENUM PRN IXT tions of each effects
BIUP PAR TXT — Paraneter files for REML and BIUP analysis
OIUTIONS TXT — BIUP soltons file

POLUTIONS VCE ~ TXT ~ — This file keePs varance estmation if Perfom eq

questions constructive critjcigm and depug re
Ports are invittd Please emaj] 1© monchaj@
kku ac f, or gnacy@ uga edu

BIUPFy -P8PAK has been made ava ijab e
on () However the updated verson s avaijla
ble at BLUPR)( hanepage atKKlJ ht® //a&
server kku ac thymonchaj The canplete pack
age povides pProgram fﬂe’s manuals and exan-
Ples Onlne regstration s requested for furtyer
breeding and genetic grouPp connection and to
update version nfomaton The registration
page for BIUPR)(-P#PAK is also avajlaple at
BIUPH)(Q hanepage
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