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Introduction

Animal Recording involves the collection, storage and exchange of data. Over time the use of
electronic systems has spread from initially, in the early 1970s, being used just for centralised
data processing to now (in 2016) being used in all aspects of animal recording. The
electronic systems for collecting, storing, transmitting, and processing data and information
have evolved to be used widely by technicians, farmers, advisors and central systems. The
evolution is continuing at a rapid pace worldwide. With this spread of electronic systems the

need for standards to facilitate the ready transfer of data between systems has also grown

very rapidly.

This part of the ICAR guidelines (chapter 15) is devoted to standards for facilitating data
transfers and to processes for ensuring electronic systems comply with the ICAR guidelines.

Definitions and Terminology

Table 1 contains a list of important definitions for terms and abbreviations used in these

guidlelines.

Table 1. Definitions of Terms used in these guidelines.

Term Definition

Data An electronic device which captures data. Examples include: an electronic

collection data entry device (inc. keyboard, mouse, point and click, touch pad, touch

device screen), weigh scales, milk analyser, camera, electronic milk meter,
electronic identification reader and a pedometer.

Decision Information that is provided by a device or computer system that is used in

information | making a decision. The overall goal and purpose of animal recording is to
help make better decisions.

Farm A computer system which collects, stores, and analyses animal data

system relating to a farm. The outputs of a farm system are used by the farmer to
support a range of management decisions. Typically these were PC based
systems located on the farm which have more recently started to evolve to
cloud based systems.

Field Any person who visits a farm to provide a specific animal related service.

technician | These include, for the purposes of this guideline, veterinarians, artificial
insemination technicians, milk recording technicians, hoof trimers, linear
scorers, and animal classifiers.

Information | A computer system, often with a relational database at its core, which

system collects, stores, and analyses animal data relating to many farms. These
may be specific to certain services, for example registrations, movements,
milk recording, Herd Book, artificial insemination, genetic evaluations
(national or international), or they may cover multiple services for an
entire industry within a defined geographic region.
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Term

Definition

Milking
equipment

Milking equipment is a set of hardware and software encompassing at least
the following functions: a. Measuring milk quantity and characteristic, b.
Filling bottles of milk sample and registering the links between the bottle
identifier and that of the animals, c. Storing milking results, and
d.Connecting, sending and receiving data from external information
systems.

Operator

An operator may correspond to different persons: farmer, farm staff, or a
technician from a service provider such as a milk recording organization.

REST

Representational State Transfer (REST) is an architectural style that
defines a set of constraints to be used for creating web services.

Service
provider

Organizations provide milking equipment owners with services whose
purpose is to: a. have their data registered by a multipurpose data base,
and b. to deliver aggregated information.

SOAP

(originally Simple Object Access Protocol) is a messaging protocol
specification for exchanging structured information in the implementation
of web services in computer networks.

Technician
system

A computer system used by a field technician providing animal services to
multiple farms. Typically these systems collect, store, and analyse animal

data relating to the farms serviced by one technician. The system provides
information used by the technician to manage their work.

UNCEFACT

is the United Nations Centre for Trade Facilitation and Electronic
Business. It was established as an intergovernmental body of the United
Nations Economic Commission for Europe (UNECE) in 1996 and evolved
from UNECE’s long tradition of work in trade facilitation which began in

1957.

World Wide Web Consortium (W3C) is an international community where
Member organizations, a full-time staff, and the public work together to
develop Web standards.

WSDL

Web Services Description Language (WSDL) is an XML-based interface
definition language that is used for describing the functionality offered by a
web service.

XML

Extensible Markup Language (XML) is a markup language that defines a
set of rules for encoding documents in a format that is both human-
readable and machine-readable.

Goals

The goals of these guidelines are:

a. To provide the developers of data processing systems with standards and processes
that they can use to ensure the devices and systems they develop can be readily and
reliably linked with the full range of animal data information systems used by ICAR
members.
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b. Harmonization of the definitions of exchanged data in order to be able to exchange
information between heterogeneous information systems.

Development of global consensual data dictionaries for livestock.

d. Development and installation of standardized systems to support data exchange
between information systems and farm equipment.

Scope

Animal data exchange consists of:
Business requirements and technical specifications

b. Data descriptions provided by files in compliance with the recommendations from
W3C for XML schemas, UNCEFACT and ISO

c. Interface specifications provided by files in compliance with the recommendations
from W3C for web service description languages (WSDL)

This Guideline gives business requirements which are divided into three types:
a. General business requirements which address any type of data exchange

b. Specific business requirements which address a given type of data exchange
(Procedure 2 to

c. Data description (Appendx A)
For a given type of data exchange, specific business requirements detail:

a. Purpose of data exchange

b. Business context of data exchange

c. Requirements to exchange data which includes exchanged message description
Data description encompasses:

a. Service description

b. Message composition

c. Entity description

d. Data item description

e. Code set description

Technical implementation deals with the implementation of the same business requirements
according different ways:

a. Primarily by using W3C and UNCEFACT recommendations for data and interface
definition (SOAP)

b. Alternatively by using the existing ISO standards (17532 2007) for data exchange on
farm with stationery equipment and REST technology (This has to be elaborated
more in detail in a future version of the ICAR ADE specification).

Presentation of animal data exchange

Background

At the moment, data exchanges between equipment and external information systems do not
exist or require a sort of middleware (see Figure 1) between the equipment and the
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information system. It is based mainly on regional, manufacturer specific or outdated
international standards (ISO ADED 1996).

Equipment Equipment

| °' X

Figure 1. Current situation for data exchange.

This middleware is costly to implement, difficult to maintain. It requires manual operations
and does not allow to reduce the delay between an event and its registration by an external
information system and to exchange large amount of data.

Equipped with modern high-speed IT infrastructure todays animal recording data centres are
capable of processing huge amount of data created by an exponentially growing number of on
farm equipment, sensors and analytical methods. In order to get reliable access to this data a
high level of automation and standardization of data exchange has to be organized.

A data exchange in real time of large amount of data would allow:
Animal breeding on new traits

b. Improve animal monitoring by the aggregation of data from different sources:
equipment, analysis laboratories...

c. Improve farm equipment calibration in order to get accurate measurements

Objective of animal data Exchange

The objective is to establish direct, permanent, reliable, easy to implement and to maintain
and cost-effective exchanges of large amount of data both ways; between equipment and
external information systems and from equipment to external information systems.

How to achieve the objectives

5.3.1 Content of ADE
This objective may be achieved by a framework consisting of:

a. An architecture to support data exchange
b. Standards for messages and data

c. Tools to facilitate its implementation

d. A reactive maintenance process

The architecture is based on a service oriented approach where the equipment is the client of
the external information system which is a service provider (see Figure 2). This architecture
may be implemented by using different information technologies which are specified by this
document.

Equipment é Information
R

(Client)

equest system

e (Provider)
Response

Figure 2. Animal data exchange architecture.

The standards encompass:
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a. Business requirements to use the service

b. Business requirements to deliver the service

c. Business requirements for exchanged data

d. Semantic definition of exchange data as well as their cod set

Syntax specifications for the exchanged data according W3C, UNCEFACT and ISO
f. Interface specifications according W3C, UNCEFACT and ISO
The tools to facilitate the implementation encompass:
a. A web site to download :
- Files of xml data types (XSD files)
- Files of web service specifications (WSDL files)

b. A test plate form

5.3.2 ADE implementation
Figure 3 below describes the process.

I Business

Business requirements

|
\Z V%

XML Implementation Alternative Protocols (upcoming)

Data technical specification Data technical

v
Service technical \L ) \L
I
\4 \4
Manufactu Data base Manufactu Data base
rer client service rer client service

Operational data exchange

\4

Figure 3. Life cycle of the framework.
The process is triggered by a business need.

Business requirements should be the result of collaboration between ICAR and
manufacturers. They are independent from the techniques used to implement them.

Two types of implementations are considered:
a. W3C and UNCEFACT standards, the primary one
b. ISO (17532 2007) / REST, upcoming alternatives
The W3C implementation consists of:

a. Data element technical description as “xsd” files based on UNCEFACT data types;
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b. Interface technical specifications as “wsdl” files
c. From WSDL:
- Client implementation by the manufacturer

- Server implementation by the external information system

5.4 Business context

Figure 4 describes the business context.

Milking operator Milk analysis laboratory
Milking equipment Data exchange

Figure 4. Background business context.

Agreement

Service providers are organizations who provide milking equipment owners with services
whose purpose is:

a. to have their data registered by a multipurpose data base
b. to deliver aggregated information

These organizations may be milk recording organizations, breeding organizations or other
data base service providers.

The owner of the milking equipment and the service provider should agree on the conditions
to use services and namely the parameters which are required for data exchange. Generally,
this agreement is formalized by a contract.

Milking equipment is a set of hardware and software encompassing at least the following
functions:

Measuring milk quantity and characteristic

b. Filling bottles of milk sample and registering the links between the bottle identifier
and that of the animals

c. Storing milking results
d. Connecting, sending and receiving data from external information systems

Milking equipment may have several other functions which are not considered by that data
exchange: animal monitoring, milking monitoring. However, characteristics not directly
linked to milking but recorded during the milking process, e.g. weighing in the milking box,
could be transported.

A milking system may correspond to different types of equipment: robot, electronic milking
meters...

The milking equipment is operated under the supervision of a milking operator who is staff
dependent from the owner and designated as ‘Operator’ throughout the rest of the document.
A milking operator has the right and the capacity:

a. to feed the milking equipment with parameters for data exchange and milk samples
b. to install and to remove the bottles used for milk sample,

c. tosend milk samples to a milk analysis laboratory
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A milking equipment operator may correspond to different actors: farmer, a staff dependent
from a farmer, a technician from a service provider such as a milk recording organizations...

The service provider operates an information system which provides the services. That
information system consists of server, data bases and software, which are not a part the
milking equipment and which is connected to the milking equipment by a network. It has at
least the following functions:

Receiving and processing requests from the milking system

b. Updating the data base of the information system according the requests of the
milking system

c. Providing the results of milk analytic laboratories which analyze the samples collected
by the requesting milking equipment.

General Specifications

The general specifications are contained in Procedure 1 of these Section 15 ICAR Guidelines —
link here.

Specific Services

Milking

Specifications for milking services are contained in Procedure 2 of these Section 15 ICAR
Guidelines — link here .

Exchange of Animal Data

Specifications for exchange of animal data services are contained in Procedure 3 of these
Section 15 ICAR Guidelines — link here.

Exchange of Reproduction Events

Specifications for exchange of animal data services are contained in Procedure 4 of these
Section 15 ICAR Guidelines — link here.

Technical Services

Specifications for exchange of technical services are contained in Procedure 5 of these Section
15 ICAR Guidelines — link here.

Data Dictionary

The data dictionary is contained in Appendix A to these Section 15 ICAR Guidelines — link
here.
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