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INTRODUCTION 
The aim of Sheep Improvement Limited (SIL) is to facilitate cost effective genetic 
improvement across the New Zealand sheep industry in cooperation with the previously 
existing sheep genetic improvement schemes including Animalplan, Flocklinc and Studfax 
(Geenty, 2000). Development of a single system as the national performance recording scheme 
removes confusion among ram buyers as to the relative merits of differing schemes, readily 
facilitates across-flock analyses, allows advances in computers and genetics to be incorporated 
and forms the basis for a concerted extension effort to improve understanding of the benefits of 
genetic improvement.  
 
THE SIL SYSTEM STRUCTURE 
The SIL System consists of five main components: database, genetic engine, user interface, 
report generator and administrative utilities (Lindsay, 2000). Figure 1 depicts the key 
components and data flows for the SIL system. Apart from the genetic engine, the bulk of the 
system is written using the New Zealand-developed JADE product, an object orientated 
database and application development tool. 
 
DATABASE 
The database stores data about flocks, animals, animal measurements and breeding values. The 
database currently contains some 25 years data on 6 million individual animals from around 
2000 flocks (700 active), with over one hundred million breeding values stored, and is 
presently some 50 giga-bytes in size.  
 
Animals are uniquely identified by a combination of their birth flock, birth year and individual 
identification. The information on animal pedigree is all interlinked, so that animals from one 
flock may be referenced by another flock without duplication of data. Rigorous checking is 
done at the data entry stage to ensure only valid information goes into the database and access 
to confidential flock information is only available to authorised users. 
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Figure 1. The SIL system – depicting key components and data flows

 
GENETIC ENGINE 
Given the interactive user demands on the computer hosting the database it was more efficient 
for the genetic analyses to be undertaken on a separate computer. The use of the internet 
provides a simple interface for the database and genetic engine computers to communicate with 
each other. The actual data transfer to and from the genetic engine is controlled by two 
programs independent of the genetic engine itself (Figure 2).  
 
The genetic engine undertakes a number of tasks including: breeding value estimation, pre- and 
post- processing of files, the generation of genetic trends graphs and phenotypic trait 
deviations, and various operating system, logging and archiving functions. Undertaking all 
these using one programming language would be expensive and difficult to maintain and 
modify. The genetic engine is therefore highly modularised and the most appropriate language 
for each task is used.  
 
The BLUP modules for the current version consist of six goal trait groups: growth, meat, wool, 
reproduction, survival and host resistance to internal parasites. This modular design allows 
each goal trait module to be easily revised and additional modules can be added as required. 
The SIL genetic engine uses best linear unbiased prediction technology (BLUP) with an animal 
model fitted, which was previously only available via specialised analyses and for a limited 
number of traits. The system allows animals to be ranked across sex and age classes, and to be 
compared across flocks and years. Together, with increased accuracy of the estimated breeding 
values as information from all related ancestors and descendants contribute to individual 
estimates, this directly translates into faster genetic progress (Newman et al., 2000). It also 
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allows the genetic progress of the flock to be easily estimated and portrayed (Cruickshank, 
Young and Newman, 2002).  
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Figure 2: Major components of the SIL genetic engine and its structure. Data flow and 
locations are shown by the solid arrows and boxes at the bottom of the diagram.  Various 
program modules and their control are shown above and their actions by dashed arrows 
 
The SIL genetic engine can be easily modified and expanded as a consequence of its modular 
design. Also, by being located on a separate machine from the SIL database, it is independent 
of its processing and operating system requirements. A further advantage is that it can be easily 
adapted to allow individual jobs to be processed in parallel on separate remote computers. 
Currently over 300,000 animals can be analysed for all goal trait groups in a single analysis, 
and this can be expanded eight-fold by purchase of readily available hardware. 
 
USER INTERFACE 
Users interact with the central database over the Internet in real time to browse their data, 
submit new data and make requests for analysis and information. It is easy to use and is 
accessible by anyone who has a modem and the appropriate authorisation. 
 
There are currently seven licensed SIL bureaus using the SIL system to service breeders. Most 
of these worked with previous sheep recording schemes. Breeders are able access their own 
flocks directly on the system, however few do so since, as with most computer packages, 
frequency of usage determines ease of use. 
 
Due to the amount of information involved, and the time it takes to generate the reports, the 
requests are batch processed on the server and the output is sent to the user by email. This 
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means the user does not have to stay on-line waiting while a request is processed and it also 
provides a fair way for multiple users to share system resources. 
 
REPORT GENERATOR 
The report generator and ancillary components generate report files and send them to the user. 
Users specify animals to be listed, information to be detailed and format of the report. Options 
include a wide range of criteria on which subsets of animals to be listed can be selected.  
 
CONCLUSIONS 
The intention is that the SIL System will continue to be developed, to provide increased 
functionality, to incorporate advances in genetic evaluation techniques and to exploit new 
technological developments in the animal biotechnology field. Further benefits to the New 
Zealand sheep industry will accrue from research and development opportunities resultant from 
a centralised database. 
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