COMPETITIVINEBAND INNOVATION
FRAMEWORK PROGRAMME

CIRICTPSP20137 Pilot Type B

FOODIE

SeyASkl@(

FARM-ORIENTED OPEN DATA IN EUROPE

WP5¢ Pilots Preparation, Execution and
Evaluation

D5.1.1: Pilots Description afitequirements
Elicitation Report
Deliverable LeadsSERESCO
Deliverable due date30/06/2014
Actual submission datd0/07/2014

Version: 1.7

This project is partially funded under the ICT Policy Support Programme (ICT PSP) as pe
Competitiveness and Innovation Framework Programme by the European Commission
grant agreement no. 621074




FOODIE

FARM-ORIENTED OPEM DATA IN EURD

D5.1.1 Pilots Description and Requirements Elicitaflepor

Document Control Page

Title

Creator

Description

Publisher

Contributors

Creation date

Type
Language

Rights

Audience

Review status

Action requested

D5.11 Pilots Description andelguirementsHicitation Report

IsmaelSuéarez Cerezo (SERESCO)

In the FOODIE project, it is of crucial importance to have well defined, and detailed, function:
technical specifications of the FOODIE service platform hub. In view of this objective, the task 5.:
Specification and Stakeholders Requirements Elicitation, within the Work Package 5, has an import
in serving as primary input for technical work packages. By taking feedback from users as sooibks
and delivering software grementally, FOOIE will greatly improve results and will be focused on u
needs and not on technical needs.

Pilots in three different countries have been established: Czech Republic, Germany and Spain. The
and their stakeholders will be the basis for collectihg requirements to design the FOODIE platform ¢
provide the services that will fulfil their needs. In addition to the stakeholders involved in the pilots,
end-users partners will provide requirements and participate in the testing of the platform

FOODIE Consortium

Antonio Manuel Campos (SERESCO)

Miguel Angel Esbri (ATOS)

KarelCharvat K (Wirelessinfo)

Raul Palma (PSNC)

Rodrigo Garcia, Alfonso Noriega, Javier Rodriguez (CTIC)
Jarmila Mekotova (MJM)

Walter Mayer (PROGIS)

Moreno Broccon (BIM)

17/03/2014

Text

en-GB

O2LRBNAIKG GChh5L9 /2y &2NIUAdzYE

[Jinternal

X public
] restricted

[] Draft

] WP leader accepted

[] Technical Manager accepted
X Coordinator acepted

[] to be revised by Partners

] for approval by the WP leader

] for approval by the Technical Committee
] for approval by the Project Coordinator

Requested
deadline
http://www. ie-project.eu Copyright © FOODIE Project Consortium. All Rights Reserved. Grant Agreement No.: 62 57%;:




FOODIE

FARM-ORIENTED OPEM DATA IM EURCPE

D5.1.1 Pilots Description and Requirements Elicitaflepor

STATEMENT FOR OPEN DOCUMENTS
(c) 206 FOODIE onsortium

The FOODIE onsortium Iittp://www.foodie -project.ey grants third parties the right to use andsdi
tribute all or parts of this document, provided that tlOODIPproject and the document are properly
referenced.

THIS DOCUMENT IS PROVIDED BY THE COPYRIGHT HOLDERS AND CONTRIBUTORS "AS
EXPRESS OR IMPLIED WARRANTIES, INCLUDING, BUT NOT LIMITED TO, THE IMPLIED WAR
MERCHANTABILITY AND EEfNFOR A PARTICULAR PURPOSE ARE DISCLAIMED. EXCEPT W
FORTH BY MANDATORY PROVISIONS ORN M@/ EVENT SHALL THE COPYRIGHT OWNER
CONTRIBUTORS BE LIABLE FOR ANY DIRECT, INDIRECT, INCIDENTAL, SPECIAL, EXE
CONSEQUENTIAL DAMAGES (INCLUBINGNOT LIMITED TO, PROCUREMENT OF SUBSTIT|
GOODS OR SERVICES; LOSS OF USE, DATA, OR PROFITS; OR BUSINESS INTERRUPTIC
CAUSED AND ON ANY THEORY OF LIABILITY, WHETHER IN CONTRACT, STRICT LIABILIT
(INCLUDING NEGLIGENCE OR OTHERWISE)GARI ANY WAY OUT OF THE USE OF TH
DOCUMENT, EVEN IF ADVISED OF THE POSSIBILITY OF SUCH DAMAGE.

About the project

FOODIE project aims at creating a platform hub on the cloud where spatial anspatial data related to
agricultural sector is availédfor agrifood stakeholders groups and interoperable. It will offer: an infrastructure
for the building of an interacting and collaborative network; the integration of existing open datasets related to
agriculture; data publication and data linking oftemal agriculture data sources, providing specific and igh
value applications and services for the support of planning and deeisaking processes.

FOODIE project is addressed to four basic groups of users: a) stakeholders from the agriculturesseatbr a
users of final applications, b) public sector for communication with farmers about taxation, subsidies and
regulation, c¢) researchers for large scale experimentation on real data and d) ICT companies for the
development of new applications for agritwre and food sector, mainly using implemented tools

FOODIE specifically works on three pilots:

1 Pilot 1: Precision Viticulture (Spain) will focus on the appropriate management of the inherent
variability of crops,

1 Pilot 2: Open Data for Strategic and fiead Planning (Czech Republic) will focus on improving future
management of agricultural companies (farms) by introducing new tools and management methods,

1 Pilot 3: Technology allows integration of logistics via service providers and farm managematih@nclu
traceability (Germany).

Contact information
Miguel Angel Esbri
Project Coordinator
Atos Spain, Madrid, Spain

Email: miguel.esbri@atos.net

URL: http://www.foodie -project.eu

Twitter: https://twitter.com/FOODIE Project
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Abbreviations andAcronyms

Abbreviation /

Acronym Description
GEO Group on Earth Observations
GEOSS Global Earth Observation System of Systems
GMES Global Monitoring folEnvironment and Security
INSPIRE Infrastructure for Spatial Information in Europe
MODIS Moderate Resolution Imaging Spectroradiometer. It is an instrument aboard on Terra and Aqua satelli
OGC Open Geospatial Consortium
OLlI Operational Land Imagelt.is an instrument aboard on Landsat 8 satellite.
REST Representational State Transfer
RM-ODP Reference Model for Object Distributed Processing
SDI Spatial Data Infrastructure
SERVUS Design Methodology for Information Systems based upon Geosjs#ialceoriented
Architectures and the Modelling of Use Cases and Capabilities as Resources
SOA Service Oriented Architecture
SoS System of Systems
SWE Sensor Web Enablement
TIRS Thermal Infrared Sensor. It is an instrument aboard on Landsateflite
UML Unified Modelling Language
VGI Volunteered Geographic Information
VP Viewpoint
w3cC World Wide Web Consortium
XML Extensible Marlup Language
Tablel: Abbreviations and Acronyms
http://www. ie-project.eu Copyright © FOODIE Project Consortium. All Rights Reserved. Grant Agreement No.: 62 g?%?
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Executive Summary

The FOODIE project aims at building an open and interoperable agricultural specialized platform hub on the
cloud for the management of spatial and nepatial data relevant for farming productipfor integration of e-

isting and valuable European open datasetlated to agriculturefor data publication and data linking of exte

nal agriculture data sources contributed by different public and private stakehgldedsfor providingspecific

and highvalue applications and services for the support in the plagrénd decisiormaking processes of diffe

ent stakeholder§groups related to the agricultural and environmental domains.

In the FOODIE project, it is of crucial importance to have well defied detailed functional and technical
specifications of the FOODIE service platform hub. In view of this objective, th.1aRtots Pecification and
SakeholdersRequirementsHicitation, within the Work Package 5, has an important role in seramgrimary

input for technical work packageBy taking feedback from users as soon as possible and delivering software i
crementally, FOODIE will greatly improve results and will be focused on user needs and not on technical needs.

Pilots in three different countriesave been establishedCzech Republic, Germany and 8pahese pilots and

their stakeholders will be the basis for collecting the requirements to design the FOODIE platform and provide
the services that will fulfil their need$n addition to thestakeholders involved in thpilots, other endusers
partners will provide requirements and participate in the testing of the platform.

http://www. ie-project.eu Copyright © FOODIE Project Consortium. All Rights Reserved. Grant Agreement No.: 62
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Introduction

The purpose of this deliverable is to present the results of the works carried out in the fourth rimitighs of
the project regarding the above mentioned task 5.1. The document describes the pilots that are going é be ex
cuted throughout the project and presents all the information gathered in this initial phase.

The analysis has been done in a formaywaorder to be able to help as an input for the platform description,
so the use of a weltstablished methodology has been an important point to agreeTdris analysis will follow
the RMODP methodology which has been successfully applied in manypseklJ research projects related to
the geospatial, environmental and agricultural domaivgthodological approacks described irchaptertwo.

FOODIE concepts and objectives will be demonstrated in three different pilot scenarios across Buaiope:
Czch Republiand Germany

A A
H

Figurel. FOODIFilot Areas

Each of the pilots has its own chapter tHatly describes their objectivescenarios and use cases that have
been identified. Following the methodology, three typeseduirements are to be drawn throughout the agal
sis phase: functional, informational and namctional.

Scenario representations provide a means to identify, clarify and clamskifyissues. Theilot specification will
have to make explicit and formalize tipdot requirements, expressing at a technical level how the objectives of
the project could be addressed set of specific elements and sources of information to be integrated within the
platform needsalsoto be identifiedthroughoutthis stage of the process.

Reaching an agreement on common pilot functionalii®sn important aim to be achieved broad range of
stakeholders shall have different requirements and priorities in each pitna@ leading to differing expest
tions of the platform. The key priorities of the all stakeholders shall be asse@sesidering that each final user
is most likely tdoe concerned about their owmterest and for its specific activity, this can be idifft, but it is a
necessary step in order to be able to define the FOODIE platform for true useful purposes.

The final result othis task and, hence, the final content of this deliverable, willalset of use cases ande-
quirementswhich will be the mai input for the technical packages (WP2, WP3, WP4), for the definition of the
architecture, data model and services to be developed.

Sincemost likely the FOODIE initial requirementsll be extended andnodified during thedevelopment of the
work, two terations of this deliverable are planned in the project. This is the first one.

http://www. ie-project.eu Copyright © FOODIE Project Consortium. All Rights Reserved. Grant Agreement No.: 62
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2 Methodology

2.1 Relationship to the ISO Reference Model

The analysis of user requirements and the derivation of requirements on different software/hardwareoeomp

nents cannot takelace without having in mind a common FOODIE system architecture. Here, FOODIE proposes

to rely upon agreed international standards such as ISGhRMt ® LYy AaLJANBR o0& aRA &GN O dz
oFaSR 2y AyGSNI OGAy3 20 2S @ifat ®pen DisfributedRPBcEssinG RSOMEC 30746S T S N
1:1998).The RMDDP standards have been adopted widely. They constitute the conceptual basis for the 1SO
191xx series of geospatial standards from ISO/TC211.

The viewpoints of RMDDP are applied as follows:

1 TheEnterprise Viewpointit describes the purpose, scope and policies of that system and contains the
use cases described in the following sections.

1 Thelnformation Viewpoint it describes the semantics of information and information processing and
contains the information resources identified as the use case extension.

1 The Computational Viewpointit describes the functional decomposition of the system into comp
nents and objects which interact at interfaces. In FOODIE, this viewpoint is also refeasdStrvice
Viewpoint acknowledging its application in (geospatial) sergidented architectures as predominant
architectural stylg1].

I TheEngineering Viewpoinit describes the mechanisms and functions required to support distributed
interaction between objects in the system.

1 TheTechnology Viewpoinit describes the choice of technology in that system.

The use case analysis methodology described in the following sections comprises the activities of the ISO RM
ODP Enterprise Viewpoint. Hence, #mecification of use cases and the requirements are artefacts of this vie
point and constitute the FOODIE Enterprise Viewpoint specification. Following tHe¥vmodel this specifie

tion is the foundation for the abstract system design resulting in tfi@rmation and service viewpoint, and,rfu

ther on, for the concrete system design in the technology and engineering viewpoint.

2.2 General Description

This section provides an overview about the FOODIE Use Case Analysis Methodology. This methodology is in line
with the SERVUS methodoloffy, partially developed in ENVIROFI project, that aims at a Design Methodology

for Information Systems based upon Geospatial Semwimnted Architectures and the Modelling of Use Cases

and Capabilities as Resources.

The purpse of the SERVUS methodology as applied in FOODIE is to capture and analyse the requirements of the
three pilots of FOODIE. These requirements are elaborated in a first step as use cases (UC) by the experts of the
pilots and involved endisers (i.e., in tB work package WP5) and documented in this deliverable. Applying an
iterative approach, the use cases are continuously refined and extended.

The next suksections describe the instantiation of this idea in more detail. In particular, they comprise
1 the de<ription of the analysis processection2.3.1)
1 the description of the UC template including an explanation of the UC elemsettidn2.3.2),

1 the description of the requirements template including an explanation of the requirements elements
(section2.3.3, and

1 the description of the possible relatis between use caseand requirements, hence a kind of UC meta
model Gection2.3.4.

Page:
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2.3 Use Case Analysis Methodology

Use case modelling has been proven to be an efficient and powerful approach to reach a common understanding
of the system itself and its bekimur. In interdigiplinary projects,rivolving thematic experts from tierent do-

mains (e.g., air and water) as well asKperts, it is as clienging as essential to reachnsgnsus on a common
terminology. Otherwise, the consequences would include different interpietast and assumptions about the
systems to be developed. Thus to avoidsumiderstandings, use case degtions shall be based on a common
vocabulary, stemming from the glossary and the thesaurus whemgossible.

The description of use cases iscassaryto capture all functional and noefunctional requirements of the sy

tem. The use cases also describe the interaction between the users and the system. Use cases are the most
common practices for capting and deriving requirements. The requirements of Bystem are described in a
YIENNF GABS s+ & gAGK YAYAYLFE GSOKyAOFft 2FNH2Yy® by | Yy
GSY YR [BI2N) gKI (¢

Those quotes indicate that the most important basis to implement the systems foreseen cases ssudse case
modelling. Cockburn states that use cases are the central aspect in a software development project. The descri
tions should be clear and sophisticated.

In this project use cases are described in a demmal way, based on a structured textugescription in tabular
form derived from a template initially proposed If8]. Other recent European research projecsdgh as SANY
[3], EO2HEAVHM], TRIDE({5] and ENVIROB]) based the description of their use cases on this template, too.

Accordirg to the SERVUS design methodolftjyadditional information about the requested informatiore-+
d2dz2NDOSa 6Sd3Id (eSS FyR F2NXIG 2F ySSRSR RIGFO A& ySc
FYR &deadsSyQa LRAYy(d 2 HiredentS shauld Beddbidivalls i 2hb.isE case& Shredpes

of requirements can be identified:

1 Functional requirements,
1 Informational requirements,
1 Nonfunctional requirements.

Functional requirements can be derived from the sequence of actions (matessuscenario, extensions and a
ternative paths). The informational requirements address data that is exchanged between two communication
partners, i.e. between users and the system or between system components. THemaional requirements
cover allrequirements that do not alter the foreseen functionality of the system, e.g. the quality of dataeand r
sults.

2.3.1 Use Case and Requirements Modelling

Figure Zllustrates the analysis phase as a prelude of the SERVUS Design Methddplégypart of the pryect

planning there needs to be some agreement of how to document use cBeeghis continuous activity, a use

case repositoryaccessible by all participants of the analysis process, has to be determined. In FOODIE, this UC
repository is provided by th#ol Enterprise Architect as described in sectio@ 2

As a first step of an analysis iteration loop a set of preliminary use cases (UC) is identified, mostly byethose th
matic experts/endusers involved in the project pilots. The methodology proposestilsa cases are initiallyed

scribed in structured natural language but already contain the list of requested resources. This small extension
with respect to the approach 2] heavily facilitates the transition to the abstract design step (here: the fpeci
cation of the information model in the Unified Modelling Language UML) but is still very easy to understand by
thematic experts.

http://www. ie-project.eu Copyright © FOODIE Project Consortium. All Rights Reserved. Grant Agreement No.: 62
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Hence, this description is the languaghich is used in the UC discussion that takes place in workshops that are
facilitated by the system analyst. Depending on the level of agreement that can be reached the iteration loop is
entered again in order to refine or

add new use cases.

Project Planning ] In order to icentify inconsistencies
and check the completeness of the
UC model, the system analyst may
transform the semstructural UC
description into formal UML spegtif
cations. However, these UML adi
grams should still be on a higib-a
straction level such that a disssion
with the enduser is possible. It is
the advantage of this formal trairs
tion step already in an early analysis
phase to detect inconsistencies and
missing information as quickly as
possible. The UML specification
helps to (re)discuss and check the
use cases together with the thera

ic experts.

}_

Iy

) create UC entry
[ Use Case |dentification |

}

| read/write UC entry

[ Use Case Discussion J

Use Case Documentation

specify UC in UML

t

[ Information Model Spec. ]

However, in addition to the usual
UML use cases they alreadynto
prise the links to the set of reques

ed (information) resources, their
representation forms and theer
quirements to create, read, write or deletqiém. Guidance about these UML diagrams is provided in section
2.3.5 Once an agreement is reached about the set of use case descriptions and related UML spasifitcist
then up to the system analyst to specify the resultinfprmation model taking the resource model as a first
guidance.

Figure2. Procedure of theeOODIE)se Case Analysis

2.3.2 Use Casdemplate

Based on the statef-the-art analysis of the previous section, this section describes the adapted appfmach
the use case description in this project and also the guideline to fill out this template.

As mentioned above, the approach [@] provides the basis for the use case development in this project-Ho

ever, the SERVUS methodology proposes that besigduihictional and nofunctional requirements the infe

mational requirements are very important to complete the use case description. For a more detailed analysis
(especially for IFExperts) and as a first step towards information modelling it is necessargnsider input data,

data format, data type, data encoding, and the desired format of the output data, too. Thus the template co
GFrAya FRRAGAZ2YI T A&dadzsSa tA1S WwSIdzSaGSR LYF2NXIGAZ2Y

The common form of a use case description isto descriBeNi2 ¥ (G KS dza SNRA LRAYy G 2F JA
perceivable behaviour is reflected. The described system is a black box for the user. This template should be used
by both sides, the users and the system developers and operators. Both sides anmla#drexperts have to

dzy RSNEGF YR GKS dzaS OlFasSa Ay GKS aryS glLed 9alLISOALl T
because they have to develop theddmponents on the basis of the descriptions. It is foreseen to describe each

use casen a semiformal way. A form was created to structure the textual description. fBlie represents the

use case template and is shown in TableThe methodology describes the use case template items, explains
what each item mean, instructs how to fill theout and includes additional examples and tips.

Generally, to avoid getting lost in detai[§] proposes to concentrate on the standard cases for each Use Case
(what most likely will happen) in the first iteration of developing a specific Use Case hexhiteration, exte-
sions and alternative paths are modelled that only happen under certain conditions like optional, seldbm or a

Page:
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ternative steps.

Use Cased Description Examples
tribute P P
Use Case Visualise proposed water height after the tsuna
Name of the use case
Name event

Unique identifier of a use case according to the followi
scheme:
FOODIBJGPILO%pilot>.<scenario><category><use
case no.>V<version no.>
* pilot number, i.e.Spain(Pilot 1), CzechRepublic(Pilot
2) andGermany(Pilot 3)

Use Case ID * scenario: The number of the scenario within thiéot FOODIBJCGPILOT.2-mob-05.06V02
* category: no particular scheme has to be applied. C
can either specify it e.g. with 'mob’ (for mobile apptic
tion) or use 'any' if no specification needl
* (sub) use case number: two digits for each separa
by a dot
* version number: two digits with V prefixed

RS Revision = version number of use case ID V02

Reference

Descriptionof the UML use case diagram for the actt
use case. The diagram should include extend and incl

Use Case Bi relationships if there is any.

gram (option-  The actual UML diagram figure may be added at thee

al) tom of the template by uploading a bitmap generate
from a UML editor, g. Enterprise Architect of SPAF
systems.
One of the following:

1 planned

Status Status of the use case development 1 inprogress
1 completed
1 cancelled

One of the following:

M Must have: The system must implemel

this goal/ assumption to be accepted.
Priority of ac- o _ 1  Should have: The system should impleme
complishment The _prlo_rl_ty of the use case to be considered when this goal/ assumption: some deviation froi
(optional) sessing itémportance for a development cycle. the goal/assumption as stated may be-z
ceptable.

1 Could have: The system should impleme
this goal/assumption, but may be accepte
without it.

Goal Shqrt description (_ma>_<. 100 characters) of the goal to System generates alerts based on user obg@wna

achieved by a realization of the use case.
The user opens the browser which shows m:
Summary Comprehensive textual description of the use case. window with the water height after the tsunam
event in the affected area
Catggory (p- Categorlsz_altlon of use cases according to ovefitr- Data Input
tional) ence architecture.
http://www. ie-project.eu Copyright © FOODIE Project Consortium. All Rights Reserved. Grant Agreement No.: 62 52?27
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Use CasetA
tribute

Actor

Primary Actor
(initiates)

Stakeholder
(optional)

Requestedn-
formation Re-
sources

(optional)

Preconditions

Triggers
(optional)

Main success

Description
List of users of the use case (actors)
Actor that initiates the use case execution.

Company, institution omterest group concerned by the
execution of the use case

Information category or object that is required to eex
cute the use case or is being generated during the cot
of the use case execution.

The requestedinformation resource shall be listedbt
gether with its requested access mode (create, regd,
RIGS 2NJ RSESGS0 2NJ aYl ¢t
cess modes.

Description of the system/user status statement) that
required to start the execution of the use case.
b2GS GKIFG dzaS OFasSa Ol ye-
O2yRAGARZ2Yyaad ¢KAa YSIyax
can be either an external event or amer use case. Ir
this case the use case ID should be provided in the 1
ALINBO2YyRAGAZYAAaD

(External) event that leads to the execution of the u
case.

Note that use cases can be linkéd2 S| OK 2gi
ISNBRGD ¢KAa YStyazr | GNR
an external event or another use case. In this case
dzaS OFrasS L5 akK2dZ R 6S LN

Numbered sequence of actions (use case workflow) tc

Examples

Examples may be citizen, administratorfamer

1 user observation (read)
1 userspecific effect (read, update)
1 alert (manage)

The user has opened the portal successfully.

The user chooses water height forecast.

1. User chooses assessment report.

2. He specifies one or more components (defa
should be all).

3. He sets a timframe (last 24 hours, last weelast

scenario carried out during the execution of the use case.
month)
4. The system shows a report as graphical visara
tion.
. . ) . 1la. The user defines the temporal extent
Extensions Extension of an action of the main success scenario. h . iabl |
(optional) action to be extended shall be referred to by its numkt 1b. The t_Jser de |n(_as an unavailable temp_ora exte
P (e.g. 1) appended by a letter (e.g. 1a). A new dialogue window opens and requires a n
temporal extent.
AI;%:ZE?“V? Alternate path through the main success scenario w. 4a. User can select to view report in differentr-fc
P tional()p an identified action. mats, e.g. tabular or graphical map
P nd Description of th m r ment) th o
os_t cond- escription of the system/use statu_s (statement) t Report is displayed on theereen.
tions holds true after the successful execution of the use ca
l\_lor‘r Description of norfunctional re_qwremgnts for thls use Display of report expected after 20 seconds at t
functional re- case w.r.t. performance, security, quality of serviceesr latest
quirements liability. ’
Validation List ofstatements that indicate how to validate the su
statement cessful realization of the use case.
Notes Additional notes or comments (also by other users).
Author and  Author of use case, date of last edition. ATOS, 20184-08
http://www. ie-project.eu Copyright © FOODIE Project Consortium. All Rights Reserved. Grant Agreement No.: 62 Page:
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Use CasetA
tribute

date

Description Examples

Table2. Description of the FOODWse Cas&emplate

2.3.3 Requirement Template

In this section the current template for the analysis of the (requirements for) generic and specific components in
FOODIE system architecture is shown. It applies the agile software reguteranalysis methodology based
upon socalled backlog itemgg].

RequirementsAttribute ~ ENUM  Description Comments

Unique identifier of a requirementa
cording to the following scheme:

FOODIREQ<requirement>V<version

Requirement ID No no.> FOODIHREQ06-V02
* requirement number,
* version number: two digits with V pr

fixed
Requirement Name No Descriptive name of the entry This will be an acronym.
Goal No Short phrase describing the goal for th
entry
Version associated to thentry. Helpful
Version No to monitor progress and followp mad-
ifications
Project or organization who identified
Source Yes
the use case / feature
Source contact No Con.tacF pointin S ource “pI'OjeCt or-0 Contact point of the source
ganization (was "Author")
List of additional projects or orgasmiz
Yes (per . . )
. -~ tions interested in coverage of the use s .
Stakeholder item in . : The value of this field may change over time
lst) case / feature (the source is considere
to be a stakeholder)
http://www. ie-project.eu Copyright © FOODIE Project Consortium. All Rights Reserved. Grant Agreement No.: 62 52?27
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RequirementsAttribute

Scope

Status

ENUM  Description Comments

Yes

Yes

Could be:

"Platform" =it relates to a functional o
non-functional feature required at pta
form level (not yet agreed whethe
"common" or "generic")

"Platform Generic" = It relates to ade
ture required at platform level and ge
eral purpose

"Platform Common" = It relates to

functional or norfunctional feature e-

quired at platform level but whosepa

plicability is restricted to applications i The value of this field may changeer time
a few number of domaing{lots)

"Application" = It relates to a user sto
related to some functional o ner
functional feature requiredat applia-
tion level

"Global" = It relates to some function
or nonfunctional feature required bott
at platform (generic or common) an
application level

"Not Yet Determined" = when decisic
still has not taken place

Should be "Pending" (still not revised),
"Planned" (is in the roadmap), "Under
execution" (being developed in current
sprint), "Done" (has been already déve
oped) or "Deprecated"” in which case tt
Description field should explain wiaynd
the list of Ids of entries replacing it
when applicable.

Maybe we need to establish here a link to some
ticket in a ticket management tool like bugzilla ¢
the FusionForge tracker

http://www.

ie-project.eu
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RequirementsAttribute ENUM  Description Comments
In the first place, while "Owner" has not bet
identified, this priority will be assigned by tt
Source. Stakeholders may agree to change it.
value will be assigned by the "Owner", althoug|
new entry may be created, keeping the previc
MUST- Features that absolutely have 1 one for the sake of history (which would chan
be done arecategorized as Must. If ar to "Deprecaed” status pointing to the newre
of these features are not done, the®r try).
ject will be considered a failure. Clarification on WONT priority: Why should \
SHOULD Features that are importan have WONT features in the backlog? There
to the success of the project, but are n two reasons. One is that feature priorities ¢
absolute musts (they have a wark change as the project goes on. These featt
MoSCoW priority Yes round or will not cause the project t could have started as Should arfoeen re
fail) are categorized as Should. prioritized to Wont, and they may be -
COULD Features that are nice to hay prioritized back again. The second is that the
but are not core features are categ features are a starting point to the secondrwvt
rized as Could. sion.
WONT- Features that are not going tWSYSY0o SNJ GKI G  FSF ddzNJ
be implemented this time are marked : should be only those features without which tt
won't. project canmt be put into production, and wil
cause the project to fail. When you decide
YENY | FSFHGd2NB | & ded
ject will have to be cancelled if this feature is r
implemented. Only if the answer is yes should y
go ahead and priorite it as Must.
In the first place, while "Owner" has not bet
identified, this priority will be assigned by tt
Source. Stakeholders may agree to change it.
value will beassigned by the "Owner", although
new entry may be created, keeping the previc
one for the sake of history (which would chan
_ o Priority number relative to the same to "Deprecated” status pointing to the newne
Relative priority No MoSCoW priority try).
We may use maybe a number of 2 digits, with 1
first one linked to the M&CoW priority and the
second to the relatig priority. That would allow
to order entries just based on this number. Thi
we may have:
Priority 35 = "Should" with priority 5 among tho:
labelled as "Should"
Will refer to categories in FOODMEEH-
tecture (e.g.,:
- "Cloud"
Category Yes  -"Dataservice$
- "Visualizatioth
- "Processingy
- "Security’, etc).
Only applicable to Platform features. It
Component No identifies theco_mponentt_o which this
entry (feature) in thearchitectureap-
plies.
Rationale No Rationale of why the feature is needed
http://www. ie-project.eu Copyright © FOODIE Project Consortium. All Rights Reserved. Grant Agreement No.: 62 Page:
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RequirementsAttribute ENUM  Description Comments

Description of the feature.

Proposed information but this will not
be mandatory:

- Actors

- Primary Actors

- Facades

- Preconditions

- Triggers

- Main success scenario ("How to
demo")

- Extensions

- Alternative paths

- Postconditions

- Notes

Description No

Number describing how complexsu
porting the use case / feature will be.
Will map to the following categories:
- XXL: Costs quite a lot

Complexity Yes  -XL: Costs a lot
- L: Has a significant cost
- M: Medium cost
- S: Doesn't take that much
- XS: It's almost trivial

Creation Date No Date of creation

Last date at which it was modified (any

Last modified No field)

Table3. Description of the FOODIE Requirements Template

2.3.4 RelationTypes between Use Cases and Requirements/Components

The following types of relations will be implemented to link use cases to other use cases or to link use cases to
requirements and/or components in WP2:

UC to UC

1 Includes(inverse relation: is included)none UC is included in another UC, i.e. one UC is included as a
whole in the main success scenario, extension or alternate path of another UC.

1 refines (inverse relation: abstracted from): one UC is a refinement of another UC, e.qg. it provides more
details in its main success scenario, adds an extension or interprets a more abstract UC in the context of
a thematic domain.

UC to REQ

1 Mapsto (inverse relation: is derived from): a UC is mapped to a REQ defined by-WRreric com-
ponent/requirements or-> specific component/requirements).

REQ to REQ

1 Relatedto (bijective relation): one REQ is related to another REQ, i.e. there is some relatidashi
tween the components/requirements. This relation has to be better qualified in the future. It could be a
unilateral or bilateral dependency but also some similarity in terms of concepts, design patterrher tec
nology.

These relations are illustrated Figure3.

Page:
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class Use ... /

X

Actor

performs/
is performed by

is tested by/

includes/ tests

included in

refines/

Use case maps to/
absfi;arﬁte is derived from related to
nabler refines/
update of/ Require- abstracted
previous requests/ ment from

version of is requested by

related to Information

Resource
refines/
abstracted
from

Figure3. Relationships between Use Cases, Components/Requirements, Actors and Information Resources

(Note: The relationship between Use CasBgquirements, Componengnd Test Cases will be described in a
later stage of de projec}.

Further important concepts in the use case modelling actors and (requested) information resourcesFor
completeness, they are also containedHrigure together with their relationships although they are not yet-i
plemented as distinct identifiable concepts in the UC serVke possible relations are as follows:

UC to Actor
1 Performs(inverse relationis performed by. a UC is performed kan actor.

UC to Information Resource

1 Requestqinverse relationis requested by)a UC requests an information resource in a defined access
mode (create, read, update, delete).

Information Resource to Information Resource

1 Refines(inverse relation:abstrected from): an information resource is a refinement of another nfo
mation resource (in the sense of inheriting all properties of the more abstract information resource).

1 Related to(bijectiverelation): an information resource is related to another infoation resource. The
meaning of the relation may be defined during the information modelling design step.

2.3.5 UML Representation

After having described the use cases in a siamnal way using the template, a more formal step is m@eo
mended to represent the useases. They are modelled in a formal graphical way by using the UML tool Ente
prise Architect of SPARX Systeiftsis figureshows the general schema for such UML representatibnadd-

tion to the conventional UML use case diagrams they comprise the inthe requested information resources.
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class SERVUS base model /

Requested Requested
Information Information
Resource 1 Resource 2
I 7 =
| ” B
I 4 S
| rd .
| P < wregds N
| na .
wreads «read writes
s

|
| /4
| s
- P
US:EFZ\ / - — =TT
%/ H“"u..__hx __“_r;i;_E:q___ _____ - Use Cased

|

|

|
User 1 (primary) : -
|
1

amanagexs
|
| -
|

I -
“w'f _ -~ «manages

Requested
Information
Resouree 3

Figured. Schema for the Graphical Representation of a Use Case

The graphical description is divided into three parts:
1 The upper region comprising

o All information objects (requesteihformation resources) necessary for the execution of the
use case,

1 The middle section comprising

o Allactors, and

o The main use case and all related use cases, and
I The lower section comprising

o The additional result objects (also in terms of requested infation resources).

According to sectioriRelation Types between Use Cases and Requirements/Compareedistinguish the fb
lowing relation typedetween these graphical elements

a) Relation types between actors and use cases:
f 1 SNB G(GKS NEBft lisappd,ieiliad 40®r <qudesS & ése case.
b) Relation types between use cases:

1 The relation type <<include>> may be applied.

! In UML markeds <<stereotypes>> with the associations.
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1 The relation type <<refine>> may be applied.
1 The relation type <<update of>> may be applied.
c) Relation between Use Case amdformation Object:

1 This relation expresses the involved information objects (requested information resources). In most
cases a distinction is made between a <<creates>>, <<reads>>, <<updates>> or <<writes>> relation,
expressing the access rights to create instance of the related object, to read its attributes, to
write (update) its attributes or to delete an instance of the related object. All these relations t
gether may be encompassed by the relation <<manages>>.

d) Relation between result objects andrfer information objects.
T ¢KS NBflI A2y GRSLISYRa 2y¢ RSAONAO0Sa (KIG GK
on the existence or contents of another information object.

w
w

2.4 Validation Process Description

The validation procesaims toensurethat the set of requirements gathered throughout the process of analysis
and the model of the system meets the needs of the different stakeholders that will be the final users of the
FOODIE platform.

The process validation lifecycle involves

1 Selecting tle productsand the method for validation in this casethe object of the validation is the
model of the systemthe methodsto perform the validatior N3 (G KS adl { SK2f RSONE Q NI
type demonstration.The prototype shows explicitly thateraction between user and system helping to
validate the functionality modeled by the use cases.

1 Establishing validation criteriathe validation of the model ensures that the products and services will not
be developed based on wrong specificationgré] the validationcriterion isthat all the functionalities
requested by the user in the analysis process are properly included in the set of use case ara requir
ments. The model specified has to fulfill the user requirements as well as it has to Saisfyer expeda-
tions. Besides, from the methodological point of view, the validation process will reject those eequir
ments that are nat

0 Completethe requirement contaigall relevant information.

Consistentthe requirement is compatible with thethers.

Viable: the requirement can be implemented with the available resources.

Unambiguous: the requirement@sy Qi KIF @S RAFFSNBY G Ay G SNLINBGF (A

Comprehensiblethe requirement is understandable by all the stakeholders.

Traceable:the requirementmust be related withat least one use case

O O o0 oo

1 Performing the validationusing the validation methods and criteria previously defin8takeholders will
KFEgS (2 NBOGA&AS FyR FLIWNRGS (GKS NBIldZANBYSyida I yR
at t I yfampiRE

1 Analyzing validation resultsthe review of the results of the validation will establish the acceptance of the
requirements and use cases or define the issues that have to be solved.

2.5 Change Management

The purpose of change management is te@m® that all changes are planned, communicated, recorded @Ad i
plemented successfully.

This are the steps to be followed for all changethenmodelthat could potentially have impact in the system:
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il

[ Register Change Request J

k4
[ Identify and define scope J

[ Implement J

h

L Close ]

Figure5. Change Request Flow Diagram

Identify and define the scopeonce the need of change is detected, the scope has to be fully defined. The

impact of the change has also to be established together with its viability. As a result of this stage,uthe doc

ment including the description of the change, tasks involved in its implementation and planning is ¢labora

ed. This document has to include, at least, the following items (see template below):
o Date of the change request

Petitioner

Priority

O O OO0 OO OoOOo

Change description
Justification

LYLI OG 2F GKS OKFy3aS o2y O2aitx aOKSRdzZ S:
Risks (with implementing the change and with not implementing it)
Alternatives (if apply)

Estimation (in terms of cost and working days)

Approve/Deny the change evaluation document generatgitviously has to be delivered to the appropria
ed stakeholders in order to approve or deny the change request and, if approved, establish when it must be

included.

Implement if the change request is approved, it will be included and the related docuatientwill be -

dated in order to reflect the result of the change. The traceability established between all the elements in the
process of analysis (scenarios, use cases and requirements) will assure that, despite the changes in individual
elements, allthe information will remain consistent.

Close once the change is performed and, after verifying its consistency, the change request is finished.

All changes must be documented with this template for change request registration:

http://www.
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Change
Request ENUM Description Comments
Attribute
Date No Date of the change request
Petitioner No Stakeholder who performed the request
Description NoO Comprehensive textual description of the change
quest
Justification No Reasons why the change is necessary
I The priority of the change request to be consider T 1 ngh.
Priority Yes N T 2. Medium
when assessing its importance for a development cyc
1 3.Low
The impact of the change in terna$ cost, schedule,a-
Impact No Lo
sourcesand whatever it involves.
. Description of the risk, if apply, witimplementing the
Risks No . . A
change and with not implementing it
Description of alternatives, if apply, to the change, wh
Alternatives No it is not viable, in any way, to achieve the speci
change.
Estimation No Estimation in terms of cost and working days
Notes No Additional notes or comments
Author and date No Author ofchange requestdate of last edition.

Table4. Description of theChange Request Registratibamplate

2.6 Toolsupport

FOODIEeam membersuse Sparx Enterprise Architect (EA) software, wieichbles the edition and manag
ment of the UC and requirements descriptions including their interdependencies between these concepts.

The objective of usage of this tool isgioovide a collaborative tool to share the edition of use cases. Due to the
possibility to link use cases with other use cases and to requirements, it also enables the easy navigation and
browsing through the use cases and requirements.

Furthermore, the toballows automatically generate documents in pdf format out of the use case and eequir
ments descriptionsThis facility is being used in order to generate the following reports:

1 Lst of pilot specific uses cases summarized in sest8b, 4.5 and 5.5provided as anneAto this de-
liverable

1 List of generic (abstract) use cases summarized in section 7.2 and provided a8aarikis delivea-
ble

9 List of specific requirements (based on the list of specific use casesharizedin sections 3.6, 4.6 and
5.6; provided as annefto this deliverable

9 List of generic requirements (based on the list of generic use cases) summargadion7.3and pio-
vided as annex D to this deliverable

A common repository will be established, gathering SERESCO the difgenitories from the partners inre
der to integrate themThe complete version will be shared in Alfresco repository.

Page:

http://www. ie-project.eu Copyright © FOODIE Project Consortium. All Rights Reserved. Grant Agreement No.: 62 24/ 97




FOODIE

AL ORIENTED GPEN DATA (N EUROFE D5.1.1 Pilots Description and Requirements Elicitafepor

3 Spanishpilot description

3.1 Introduction

The main objectives of Precision Viticultuor PV,which is the focusing concept tie SpanishPilot) are the
appropriate management of the inherent variability of crops, an increase in economic benefits and a reduction

of environmental impact. Variablate application (VRA) of inputs and selective harvesting at parcel level are
productivestrategies which provide significant benefits for winegrowers, as well as for farmers in general. There

are specific aspects for vineyards, as differentiation of various grape qualities at grape harvest time, yield predi

tion and greater precision and effiA Sy 0e 2F &l YL Ay3da O2yRdzOGSR |G LI ND
crucial.

The expected results are based on the following working hypothesis:

1 Thezoningof the parcelswill allow us todeepen the understandingf the spatial variability, the ffer-
encesbetween parceland their qualitative possibilities

1 Theplant vigour analysiby vegetation indicesthe electromagnetic mapping of the sahd the d-
ployment ofa network of sensorswill provide crucial datafor propervineyard managemensuc as
the nutritional status climatic conditionsnd so on whichwould help tooptimizetaskssuch agphyto-
sanitary treatmentsapplied ornutrient supplyneededof each parcel among others.

As a resultwe will be able teextract from eachdifferent parcel orhomogeneous set gbarcelsits qualitative
potential, adjustingtheir nutritional needsand their protection againstommondiseasesn the area.

This pilot will take place in Spain, in the region of Gali
province of Pontevedra, where Tag Gauda, a wine pr
ducer, has 160 ha. (400 acres roughly). The total exten
being part of the project will amount 150 acres.

These are the fundamental tasks to perform:

1) |Initial zoningof the parcelsbased orknowngeo-climaticandtopographicainformation
The aim is to identify the areas that reveal similar productive potential and which, therefore, cani-be un
formly managed. The yield map (grape harvest, soil depth, etc.) obtained previously constitutes the first link
of data analysis. Analysi$ spatial variability is important for two reasons: from the perspective of PV, it a
lows the identification of areas of different productive potential within the parcel and an evaluation of the
opportunity for their differential management; from the pgrsctive of viticulture experimentation, allows
better interpretation of the results. Management zones normally differ between them in terms of sqit pro
erties, slope and microclimate. Analysis techniques, which consider scalable data analytics bechase of t
huge amount of data which can be obtained from diverse public datasets, must be used to allow zoning at
parcel level.

2) Selection, installation and management of sensors and monitors, VRA equipment and machinery
FOODIE will provide tools for GIS andadatalysis but must be complemented with other technologies: GPS
and differential GPS (DGPS), crop sensors and monitors, local and remote sensors, VRA equipmant and m
chinery. There will béwventy sensomodesand three more for relay purposes avoidthe problems arising
from the existence ofelatively largadistancesbetweenthe different parcels.
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3)

4)

5)

Quantification and evaluation of withifield variabilitythrough:

Grape harvest monitoring systems and local/remote sensors to measure soil and/or cropripspwill
provide significant amounts of data at parcel level. In addition, public datasets will provide huge amounts of
valuable data, which can be obtained for different properties and for successive years.

The analysis will take into account and int&g, in addition to local gathered data, available data froffa di
ferent sources that have been identified as relevant for the project:

1 Land satellite images: will be used to characterize the fields in detail, combined with geographical
information, to albw determining more efficient cultivation practices.

1 Environment and biodiversity information: monitoring and observation of the Earth (mainlytby sa
ellite sensor instruments) so as to detect changes in vegetation, atmospheric conditions (éemper
ture, humity, rainfall, solar radiation, wind speed and direction).

1 Agrofood statistical indicators: provided by national and international agencies, such as FAO and
Eurostat, information which is very valuable to understand the structure of the wine sectohand t
evolution and competitiveness of the market.

The integration of open data will alloabtainingthe benefits of the comparison between local and global
information and this will improve the decisianaking processes since the information obtained from mult
spectral images has been frequently used to estimate crop vigour and to forecast yieldpadthegults.

All this different sources of data must be selected and combined to provide mapping of the variahles sa
pled on site over one reference grid (raster map or surface map), that is, to obtain a yield map, which co
stitutes the basis of the PV magement tools.

Measuresof finalgrape productiorand wine gualitydepending orthe initial zoning

The analysis procedure of both the grape production and the wine quality, according to the defined zoning
will give essential relationships betwespatial variability and those parameters and that will enable en a
curate objective assessment of wine grapes.

Zoning reviewin accordance with the results
A final revision of the results will allow a new zoning of the parcels and a new process tadiedrsb as
to refine the model and subsequently improve the results.

3.2 Pilot cenarios

This section contasa high level description ofhe scenarios and their use caddentified inthe requirement
elicitation processA very complex process involving interviews with the technical direction ofvthe comma-
ny, a preanalysis of the information provided by the final user angitn observation of the vineyards.

Asa result of this procesthree main needs we identified:

1 Registerand gealocalizeall the operations and information regarding the vineyasdch as the trea
ments applied tothe results of soil analysis or the yield production for each grape variety.

1 A decision supporsystembased on recommendations andgqaictionstaking into accountvigor and
moisture indices of crops, near reiine measures of temperature and humidity or weather piedi
tions, among others.

1 Represention of all this information in a spatial and temporal dimensiareracting with the sgtem
in order to obtain an intuitive representation of these data on a GIS viewer.

http://www.
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These needs are consideredtie three scenarios considered in the pilot:

1 Scenario A Registration of gedocated information about operations in field
1 Scenario B; Obtaining of recommendations and predictions of interest for vijrewers
1 Scenario & Geographical, textual and numerical representation of the registered information

Following sections describe the scenarios and their use cases. Bigh@vs the scenarios anihks with the
main use caseof each scenario.
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uc Scenarios /

«Scenaria» B
Scenarnio A. Registration of geoocated inf fion about 1 in field

FOODIE-UCPILOTILA03.
Registerimigation

FOODIE-UCPILOTI.A01.
Register treatments

FOODIE-UC-PILOTLLA-Q2.
Register production

Register the results of

ffom Register geofocated and femporal data) {from Regi ster geofocafed and femporal data) analysis

ffrom Registe o and k I dafa) ffrom Registe o and k ! dafa)

BODIE-UC-PILOTI.B-02. Obta
ual imigation and ferslizatio
planning

FOODIEUC-MLOTI.BO1.

~
=~ ~
-
{from Precision Rec fi and predicti s~ - \MDumu'sion Rhmrme)‘dﬂﬁnns and predictions) - ~ ffrom Precision Recommendations and predickons)
~o 1 P
-~ | -7
N\ Y ya
«Scenario» D
S 1o B. Obtaining of i and predich aofinterest for vine-g
7

recommendations aboart

harv esting prediction about annual

production

ffrom Precision Recommendalions and predicfions)

FOODIE-UCPILOT.C01. Displa vegetaiion indices of the crops
data from agro-meteorological
in-fiekd stations

FOODIE-UC-PILOTI.CO03.
Display weatmems applied

ffrom Show g ic, fextual and

CSI_E n?rio) ) ) B

Scenaria C. G hical, textual and p

FOODIE-UC-PMILOT.C05. Displa
FOODIEUC-MLOTI.C04. gstorical i

uits of
samples

ysis of

Display histrical data about)
production

from Show g ic fexfual and e 5 ffrom Show g hic, fexfual and

Figure6 Spanish Pilot Scenarios/Use Cases
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3.2.1 Scenario A; Registration ofgec-locatedinformation about operations infield

The identification of homogeneouwnes of crop land areas is a key factor in the precision agriculture context.
These management zones (MZ) address spatial variability of crops grouping areas that share similar soil prope
ties in order to apply specific farming practices to each MZ. Skii@sario provides the user the functionalities to
register the inputs and outputs of the Management Zones identified by the UC: FQUOIPEOT1.81. Vai

date Management Zones.

In this precision agriculture scenario, the treatments applied to the cropsedisas production, irrigation and
the analysis of samples of soil, leaf and grape juice are recorded including spatial and temporal references.

Name ID Goal

FOODIEIGPILOTLA1 Reglstetgeqlocated and temporal data related with ttea
ments applied to the crops

Register treatments
Register production FOODIBJGPILOT1.M2 Register geolocated and temporal data about production
Register irrigation FOODIBJGPILOTA-03  Register geolocated and temporal data about irrigation

Register the results of analysis of selected samples from

Register the results of analysi FOODIJGPILOT1.A4 representative parcels

Figure7 (next page) shows the use caskagram related with this scenario.
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uc Use Cases Register geolocated and temporal data/

¢clnformati unRe_sl urcee
FOODIE-IR-DP-04. GPS instrument of
agricultural vehicles
N
AN
~
~

¢clnformati onReEP
FOODIE-IR-DP-05. GPS instrument on
mobile device

~
urc@rea\dé
~

FOODIE-UC-PILOT1.A-02.
Register production

/

Field Operator

EOODI E-UC-PILOTL.A-01.
Register treatments

System

FOODIE-UC-PILOTL1.A-01.01.

Register herbicide treatments

‘OODIE-UC-PILOT1.A-01.02)

Register phytosanitary
treatments

/
s
¢cextende

é/‘qulendé

< -

cextende

T\\

Web Service

‘OODIE-UC-PILOT1.A-01.03.

Register fertilizer treatmentg

‘OODIE-UC-PILOT1.A-01.04.
Register prunes
-OODIE-UC-PILOT1.A-01.05.
Register observations

FOODIE-IR-DP-02. Database of
precision viticulture management

¢clnformati onRe_sI

4 al

/ /
Technical Diregtor cwrite, reade/
4 /
!
/
/
FOODIE-UC-PILOTL.A-03. /
Register irrigation activities //
[4 w; ite, read
/
!
/
/
/
/
/
/

FOODIE-UC-PILOT1.A-04.
Register the results of
analysis

urcee
FOODIE-UC-PILOT1.A-01.05.01.
Register issues
e FOODIE-UC-PILOT1.A-04.01.
Register leaf analysis
_-
_-

FOODIE-UC-PILOT1.A-04.02.
Register soil analysis

cextendé

FOODIE-UC-PILOT1.A-04.03.
Register grape juice analysis

Figure7: Spanish Piloyse Cases for Scenario A

http://www. ie-project.eu

Copyright © FOODIE Project Consortium. All Rights Reserved. Grant Agreement No.: 62

Page:
30/ 97




FOODIE

FARM-ORIENTED OPEM DATA IM EURCPE

D5.1.1 Pilots Description and Requirements Elicitaflepor

Scenario B; Obtaining ofrecommendations and predictions of interest for virgrowers

The knowledge of the@ine-grower about the crops and soil could be a starting point in the delimitationaf h
mogeneous zones, however methods for a systematic MZ identification such as thiceltss of apparent soil
electrical conductivity or the analysis of soil reflectance are needed.

On the other hand, weather conditions are one of the key factors that affect the health and the growing of
crops. The knowing of meteorological variables amdicators of vigour and moisture for a particular maaag

ment zone allowprovidingrecommendations based both on these data and on weather forecast. Recomme
dations such as harvesting date, irrigation and fertilization needs as well as where and wheghytbsanitary
treatments must be applied, are the core of the decision support system. Historical data, weather conditions and
soil analysis are considered in order to estimate production.

Name ID Goal
Validate Management FOODIBJGPILOT1.B1  Identify Management Zones
Zones

Obtain annual Irrigation anc FOODIEIGPILOTL.B2 .Pr.oviolle annual fertilization composition that will delivered b
fertilization planning irrigation

Obtain precision rean- FOODIEIGPILOT1.®3  rovide recommendations for MZ related to irrigation, fertil
mendations zation, herbicidal and phytosanitary treatments
Obtain recommendations  FOODIEIGPILOTL.®4 Provide recommendations related with when and where to

about hanesting start the harvesting

Obtain prediction about@  FOODIEJGPILOT1.B5 Erovide recommendations related with the expected praeu
nual production tion by MZ

Figure8 (next page) shows the use caskagram related with this scenario.
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uc Use Cases Precision Recommendations and predictions /

Technical Dirgctor

(fro
Users apd
Roles
(Actors;

System

¢clnformati onResHq
Other resources::FOODIE-IR-DS-05.
Phytosanitary bulletin of Deputation of

urceée

OODIE-UC-PILOT1.B-03.01. Pontev edra
Obtain precision ‘\
recommendations about OODIE-UC-PILOT1.B-03.02. \\
fertilization Obtain precision .
recommendations about ¢rgade

herbicidal treatments

' ’

. OODIE-UC-PILOT1.B-03.03.

Obtain precision
.\ recommendations about
phytosanitary treatments

Ve
extende
v

qextende

FOODIE-UC-PILOT1.B-03. Obtain
precision recommendations

T OODIE-UC-PILOTL1.B-03.04.
Obtain precision
recommendations about

irrigation

(;extenﬂ'@‘\_

™~

¢lnformati onResowc
Instruments and sensors::FOODIE-IR-DP-01.
Waspmote plug & sense sensors deployed in

field
7

FOODIE-UC-PILOT1.B-04. Obtain
recommendations about harv esting

¢l nformati onReso cee
/ Instruments and sensors::FOODIE-IR-DP-03.
Spectrophotometer cameras mounted on
/< agricultural vehicles

[ nformatlonReerceé
V)l ¢ wr i_t eatabasesdF®ODIE-IR-DP-02. Database of

7
- recision viticulture management
N - —— -9.4 <2 #Ae A p g

\ A \
qread\X/gr\ead w\j’f’t ee

FOODIE-UC-PILOT1.B-05. Obtain
prediction about annual productio

,Q\erte,readé
/

\< \
7\ \

7N\

/ \
\
RN
RN Weather resources
=\

=] + FOODIE-IR-DS-01. Public agro-meteorological station
=] + FOODIE-IR-DS-02. Public weather radar of Xunta Galicia

\__ —=>| + FOODIE-IR-DS-03. API MeteoGalicia
- T\ =] + FOODIE-IR-DS-04. WRF (Weather Research Forecast)
FOODIE-UC-PILOT1.B-02. \
X Lo \ (from Data sources)
Obtain annual irrigation and \ A
fertilization planning NS
\\
\\
\\
\

~ - \
Satellite resources

=] + FOODIE-IR-DS-06
=] *+ FOODIE-IR-DS-07
=] + FOODIE-IR-DS-08
=] + FOODIE-IR-DS-09
=] + FOODIE-IR-DS-10

. MODO09GQ data product from Terra satellite
. MYDO9GA data product from Aqua satellite
. OLI data product from Landsat 8 satellite

. TIR data product from Landsat 8 satellite

. Data products from Sentinel-2 satellite

FOODIE-UC-PILOT1.B-01.

Validate management zones

(from Data sources)

Figure8: Spanish Pilotyse Cases for Scenario B
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3.2.3 Scenario & Geographicaltextual and numerical representation of the registered information

Data managed at Scenarig &1d other geereferenced information used and captured by the system have a
spatial dimension. The possibility of see and filter this information in a Geogragitnation Service (GIS)
viewer will be crucial to gain a holistic knowledge about the crops not only in the spatial dimgnsi@iso in a
temporal one.

Name ID Goal

Show near realime measures collected by-field

Display data from agrmeteorological FOODIEJGPILOT1.O1 ! asti
' sensors and their localization

in-field stations
Display Vegetation Indices of the crop: FOODIBJGPILOT1.02  Show contour lines the Vegatton Indices at MZ

) ) Show the localization of treatments applied to M
Display treatments applied FOODIBIGPILOTLO3 registered on the system

Show historical data about production of each M

FOODIBEJGPILOT1.04 . L
and its representation in the map

Display historical data about productio
Showhistorical data about the analysis of sample

Display historical results of analysis of FOODIEJGPILOT1.05 ' naly
’ for each MZ and its representation in the map

samples

Figure9 (next pageshows the use caseliagram related with this scenario.
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uc Use Cases Diagram. Data Visualizaﬁon/

System

E

«InformationResounce»
Instruments and sensors::

R

«InformationRe source»
Instruments and sensors::

«InformationResource» D
hatellite resources: FOODIEIRDS-10.

FOODHEARDP-03. cirophot: e
Data products from Sentinel-2 satellite . s - nmP:;r.

E|

1DODIEIR-DP-01. Waspmoie plug &
sense sensors deployed in field
A )
I Ve
e
eread> DODE-UCPILOT.C-02.01.

FOODIEE-UCPILOTL.C-01. Displa
data from agro-meteorclogical

Display moiswre indices

in-hield stations

v
«read»
0

E|

«InformationResource»
Satellite resources::

Vi i
/ E|

«Informati onResource»

FOOMDEIR-DS-08. OLI data product
!

FOODEAR-DS-07. MYDO09GA data

Satellite resources::
product from Aqua satellite

FOODEIRDS-06. MOD0SGQ data
product from Terra satellite

«informationResounce »
Satellite resources:
I

from Landsat 8 satellite
I

Q e

mmmﬁ%% 5 (A

J

FOODIE-UC-PLOTI.CO04.

DODIE-UC-PILOT .C-03.01.

Display herbicide treatme

Fo ODIE-UC-PILO T .C-03.02.
Display phytosanitary
wreatmems

isplay historical data about]
production

N
AN

N
«read»

3\

i
v £
«Informati onResource»
Databases FOODIEARDP-02.

«read»
7/

Datab afp
management
A
/
! FOODIE-UCPLOTI.C03.05.
I’ [isplay observations about crog
«read»
/
!
|

OODIE-UCPLOT.C03.04
Display prunes

\
«extend»
1

FOODIE-UC-PILOT C-05. Displa

DODE-UC-PILOTI.C03.05.01.
Display issues detected

of
samples

=

N

.
«exten\d»

A

1
KEXt'Eﬂd»

FOODIE-UC-PILOT .C-05.02)
Dis play the results of soil
analysis

Display the results of leaf
analysis

FOODIE-UC-PRLOT.C05.03.

analysis

Figure9: Spanish Pilotyse Cases for Scenario C
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3.3 Users and Bles

Description of the actors involved the use cases and their roléghreemain actorshave been identified in the
different scenarios and use casd@®chnical Directofrield Operatoand Web Service.

uc Users and Roles Diagrams (Actors)/

O

Field Operator Web Service

Technical Director

Figure10 Spanish Pilot Users and Roles

3.3.1 Technical Director

The technical director issponsible for establishing, organizing and leading vineyard senvareler to improve

the yield andget high quality grape®or the elaboration of wine. This work requires aegdearningof the soil,
vineyard and its spatial variabiljitgdapting thetechnical and agréechnical operatios particularlyfor every a-

riety of grape and location. However this knowledge about the vineyard it is not entougiake decisions and
estalish strategies. Information about weather prediction, near fiiale measures of temperature and hunmd

ty, vigor and moisture indices of crops and other factors are key ones for improve the aforementioned decision
process and strategies. This set of imi@tion have a spatial and temporal dimension and the technical director
must interact with the system for obtain an intuitive representation of these data on a GIS viewer.

From a UML viewpoint, technical director is a specialization of Field Operatoacidrestarts the same use ga
es as the Field Operator and, in addition, initiates all the UC from scenarios By C.

3.3.2 FieldOperator

The field operatofollows the guidelines established by the technical director and performs the requipet-
tionsandtreatmentsapplied to crops such as pruning or herbicide treatments.

This actortakes part mainlyin use cases ifcenario A and is involvéd registering the information related to
the aforementioned operations.

3.3.3 Web Service

This actor represents thimterface between the system and the input resources such digliesh sensors, then-
struments of agricultural vehicles and the App running on mobile devices.
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3.4 DataSources andData Input

Informationaboutdata sources and data inpektracted from requiementselicitation.

Information Resource gnyp  pescription Comments
Attribute
Unique identifier of a information resourceaccod-
ing to the following scheme:
Informatltl)g Resource ' FOODIER<type><information resource FOODIERDSO01
* type: DS for data sourand DP for Data
* Information resourcenumber
[T eIn (el No Descriptive name of the entry Weather radar
Name
Meteorological radars generate
Plan Positionndicator (PPI) abou
rainfall. From this data product
Short Description No A short description of the information resource the following estlmatlo_ns are
generated upon the raindrop siz¢
distributions and radar reflectiv
ty, according to MarshafPalmer's
formula
. Version associated to the entry. Helpfulrtonitor
Version No o
progress and followup modifications
http://www.meteogalicia.es/obse
Source Yes URL of the information Resource rvacion/radar/radar.action?reque
st_locale=es
Data Access No A dt_ascrlptlo_n of how access or download the data Via HTTP
the informationresource
Should be "Pending" (still not revised), "Planned"
in the roadmap), "Under execution” (being déve
oped in current sprint), "Done" (has been already
SIEU Yes developed) or "Deprecated" in which case the-D
scription field shoulaxplain why and the list of Ids
of entries replacing it when applicable.
MUST- Features that absolutely have to be done ¢ Remember that features prier
categorized as Must. If any of these featuresare U Al SR & dadzad
done, the project will be considered a failure. those features without which the
SHOULDFeatures that are important to the succe propct cannot _be put into -
of the project, but are not absolute musts (they ha duction, and will cause the pr
MoSCoW priority Yes a workaround or will not cause the project to fa /St t0 fail. When you decide &
are categorized as Should. YENL b ¥ S| 0d2Nb
i yourself if the project will have tt
COULD Features that are nice to have but are r po wancelled if this feature is ne
core features are categosd as Could. implemented. Only if the answe
WONT- Features that are not going to be inepl is yes should you go ahead a
mented this time are marked as Won't. prioritize it as Must.
- Instruments and sensors
- Database
Category Yes -API
- Analytical
-X
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Information Resource ENUM Description

Attribute

Related Use Case Yes

Related Informational

An enumeration of ID of UC related with thes r

source.

An enumeration of ID of requirements related with

Comments

FOODIBEJGPILOT1.01

Requirements ves this resource. FOODIREQD2, FOODIREQO3
The type and intensity of the rai
fall:

w [AIKG NIAYY 3
equal than 2 mm/h.
w az2RSNIGSY Ayl
than 2 mm/h and lower or equal
than 15 mm/h.
w | SF@& NIYAYyY 7
_ - . than 15 mm/h and lower or equa
DataDescription No A description of the data provided than 30 mm/h.
w SNE KSI @& NI
er than 30 mm/hand lower or
equal t[]an 60 mm/h.
w 9EGNBYS NI AY)N
than 60 mm/h
And the rain accumulated in 6
hours.
DataFormat No  The format of the data HDF
Creation Date No  Date of creation
Last modified No Last date at which it was modified (any field)
3.41 FOODIE&rces
ID Name Category Status Priority ~ Version
FOODIER Waspmote plug & sense sensos-d
DRO1L ployed infield Instruments and sensors ~ Planned  pusT 1.0
FOODIHR Database of precision viticulture ma Database Planned MUST 10

DR02 agement

FOODIER  Spectrophotometer cameras mountec

Instruments and sensors

Planned COULD 1.0

DRO3 on agricultural vehicles

Eg(())fl&R— GPS instrument of agricultural vehicle Instruments and sensors ~ Planned  gqouyrp 1.0

EggglER GPS instrument on mobile device Instruments and sensors ~ Planned  gyoyrp 1.0
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3.4.2 ExternalSources

ID Name Category Status Priority Version
E(;OOlDIER- Public agremeteorological station Instruments and sensors Planned SHOULD 1.0
EgOOZDIER_ Public weather radar of Xunta Galicia Instruments andsensors  Planned COULD 1.0
FOODIER API| MeteoGalicia API Planned SHOULD 1.0
DS03

EgOO4DIER- WRF (Weather Research Forecast) Analytical Planned COULD 1.0
FOODIHR Phytosanitary bulletin of Deputation o .

DSO5 Pontevedra Analytical Planned CouLD 1.0
FOODIER MODQQGQiata product from Terra Instruments and sensors Planned SHOULD 1.0
DS06 satellite

FOODIgR MYD(_)9GA data product from Aqua Instruments and sensors Planned SHOULD 1.0
DSO07 satellite

FOODIER .OLI data product from Landsat 8 sate Instruments and sensors Planned MUST 1.0
DS08 lite

FOODIHER TIR data product from Landsat 8 date Instruments and sensors  Planned MUST 10

DS09 lite

FOODIER  Data products from Sentiné satellite  Instruments and sensors Planned  COULD 1.0
DS10

3.5 List ofUse Cases

List of use cases. For a detailed catalogue with all the attributefiseexA.

Goal Status Priority Ver-

Name ID .
sion

) Register geolocated and temporal
Register treé FOODI®JGPILOT1.M1 data related with treatments Planned Musthave 1.0
ments plied to the crops

Register geolocated and temporal

Register herb  FOODIRJGPILOT1.41.01 Planned Musthave 1.0

cide treatments data about herbicide treatments

Regster phyp- Register geolocated and temporal

sanitary trea- FOODIBEJGPILOT1.41.02 data about phytosanitary trea Planned Musthave 1.0
ments ments

Register fertii-  FOODIEIGPILOTLAL03 Register geolop_ated and temporal Plamed Must have 1.0
er treatments data about fertilizer treatments

Register geolocated and temporal

Planned Musthave 1.0
data about prunes

Register prunes FOODHUGPILOT1.01.04
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Name D Goal Status Priority \{er-
sion

Register obse FOODIEJGPILOTA01.05 Reglster_geolocated artémporal
vations observations about crops

Planned Should have 1.0
FOODIEIGPILOTLA Register geolocated and temporal

Register issues 01 05.01 data about issues detected on Planned Musthave 1.0
crops

Registeprodic-  FOODIEIGPILOTL A2 Register geolocated and temporal

o data about production Planned Musthave 1.0

Register irrig- FOODIEIGPILOTL.M3 Register geolocated and temporal

o Planned Musthave 1.0
tion data about irrigation

Register the results of analysis of

Register thee-  FOODIEJGPILOT1.84 selected samples from represent Planned Should have 1.0
sults of analysis tive parcels

. Register the results of leahalysis
Register leaf FOODI®JGPILOT]-04.01 of samples from representative Planned Should have 1.0

analysis parcels

_ ) Register the results of soil analysis
Reglstgr soil FOODIEJGPILOTHR-04.02 of samples from representative Planned Should have 1.0
analysis parcels

) Register the results of leaf analysit
Register grape  FOODIEJGPILOT1.84.03 of grape juice from representative Planned Should have 1.0

juice analysis parcels
Validate Ma-  FOODIEJGPILOT1.81 Identify Management Zones Planned Musthave 1.0
agement Zones
Obtain annual Provide annual fertilization conap
Irrigation and FOODIEJGPILOT1.82 sition that will delivered by irrigr Planned Musthave 1.0
fertilization tion
planning
Provide recommendations for MZ
Obtain precision irriaati ilizati
recommend..  FOODIEIGPILOT1.83 related to irrigation, fertilization, ooy Musthave 1.0

f herbicidal and phytosanitary
tions treatments

Obtain precision

recommend-  FOODIEIGPILOTL®3.01 | rovide recommendations related b, n0q  should have 1.0
tions about fe- to fertilization needs
tilization

Obtain precision . .
Provide recommendationsr

recommend- i Plann houl

tions about he- FOODIBJGPILOT1.83.02 lated with the need of apply anne  Should 1.0
on L d have

bicidal tred- herbicidal treatments

ments

Obtain precision . .
Provide recommendationsr

recommena- . Planne Should
tions about ply- FOODIEJGPILOT1.83.03 lated Wlth the need of apply d have 1.0
tosanitary phytosanitary treatments
treatments
Obtain precision Provid dati Pl Should
recommend- FOODIBEJGPILOT1.83.04 rovi e. recommen .allon.?er anne ou 1.0
tions about iri- lated with needs of irrigation  d have
gation
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Name D Goal Status Priority \{er-
sion
Obtain recon- Provide recommendationse- Planne
mendations FOODIEJGPILOT1.84 lated with when and where to d Must have 1.0
;Zom harves start the harvesting
Obtain predé- Provide recommendation®r Planne  Should
tion about a- FOODIEJGPIIOT1.B05 lated with the expected proder d have 1.0
nual production tion by MZ
Display data Show near reatime measures Planne
from agro - FOODI®JGPILOT1.01 collected by idfield sensors and d Must have 1.0
meteorological their localization
in-field stations
Display Veget- Show contour lines the Veget  Planne
i ; FOODIBJGPILOT1.02 . . .
tion Indices of tion Indices at MZ d Must have 1.0
the crops
Display moisture FOODILGPILOTL.O2.01 oWthe contour lines for Planne Should 10
indices moisture indices at MZ d have
Display veget-  FOODIEIGPILOTL.D2.02 Shoyv tr_]e c_:ontour lines forge Planne Should 10
tion indices etation indices at MZ d have
. Show the localization of trea Planne
Display tre FOODIEJGPILOT1.03 ments applied to MZ and regji d Must have 1.0
ments applied tered on the system
Display herb FOODIBIGPILOTL.03.01 onoW the localization of herb — Planne o0 19
cide treatments cide treatments applied to MZ d
Display phyo- Shqw the localization of _phtyt Planne
sanitary trea- FOODIBJGPILOT1.03.02 sanitary treatments applied to d Must have 1.0
ments Mz
Display fertiizer FOODIBIGPILOTL03.03 S|'OW the localization offert — Planne /o pave 1.0
treatments er treatments applied to MZ d
Show the localization of the Planne
Display prunes FOODIEIGPILOT1.03.04 prunes q Must have 1.0
; Show the localization and-a
Display obsem- . -
tions about FOODIBJGPILOT1.03.05 tached information of the b- Planne  Shouid 1.0
. d have
crops servations annotated at the MZ
Show the localization and-a
Display issues g:? 85? IO?GPILOTLC tached information of thes- dPIanne ﬁg\?;ld 1.0
detected o sues detected at the MZ
; P Show historical data about pr
Display histar ) g Plann houl
cal data about  FOODIEJGPILOT1.04 duction of each MZ and its pe d anne ﬁa\?g d 1.0
production resentation in the map
Display histair Show historical data about the
cal results of FOODIEIGPILOTLOS anaIyS|s of sample_s fqr each M Planne Should 10
analysis of sa- and itsrepresentation in the d have
ples map
Display thee-  FOODIBIGPILOT1.05.01 Show the results of leaf analysi Planne  Should 10
sults of leaf for each MZ and its represemt d have
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Name

analysis

Display the e-
sults of soll
analysis

Display the &-
sults of grape
juice analysis

Goal Status Priority Ver-
sion

tion in the map

Show the results of soil analysi Planne  Should
FOODIBEJGPILOT1.05.02 for each MZ and its represemt d have 1.0
tion in the map

Show the results of grape juice Planne  Should
FOODIBJGPILOT1.05.03 analysis for eeh MZ and its 1.0
T d have
representation in the map

3.6 List ofRequirements

List ofspecificrequirementsof the pilot For a detailed catalogue with all the attributes s@anexC

Code Type Short Description/Rationale Status Priority Version
FOODIREQ . .
PILOTDIV  Informational | "¢ System will use data from public o, ;o SHOULD 1.0
1.0 agrometeorological stations
FOODIREQ The sgtem will use data from the agro
PILOTD2-V Informational ~ meteorological station located aterras Pending SHOULD 1.0
1.0 Gauda
cooomeQ e e
PILOTD3V  Informational \ i 9 pending MUST 1.0
meteorologicaktation network -
1.0 o
ployed in field
Too sy e FOCD gl
PILOTD4V Informational . - g Pending MUST 1.0
meteorologicaktation network a-
1.0 . .
ployed in the vineyard
FOODIREQ .
PILOTD5V  Informational | N System will use data about pbyt COULD 1.0
1.0 sanitary alerts sent by public organism
FOODIREQ The system will use data abopityto-
PILOTD6-V Informational  saritary bulletin sent by the Deputatior Pending COULD 1.0
1.0 of Pontevedra, Spain
Foo0meQ A
PILOTD7-V Informational S . Pending MUST 1.0
10 ing instruments on satellite to calculate
' vegetation indicegeoreferenced
FOODIREQ® .
PILOTD8Y  Informational 1€ Systemwill use datafromfte oo MUST 1.0
10 ra/Aqua satellites
FOODIREQ .
PILOTDOV  Informational | "¢ System will use data generated o, ;1 MUST 1.0
10 from Landsat 8 satellite
FOODIREQ The system will use data productsrin
PILOTAL0-V Informational MODIS sensaelated with surfacee-  Pending MUST 1.0
1.0 flectance
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FOODIREQ The system will use multispectral data
PILOT41-V  Informational yste P Pending MUST 1.0
10 from OLI instrument
FOODIREQ .
PILOT4L2-V Informational The .system will use thermal data from Pending MUST 1.0
10 TIR instrument
FOODIREQ The system will use data from numeric
PILOTAL3-V Informational  forecast model WRF (Weather Reseal Pending COULD 1.0
1.0 Forecast)
FOODIREQ The system will use numeric forecast
PILOT414-V Informational information served by the APl Met Pending COuULD 1.0
1.0 oGalicia.
FOODIREQ The system will use numeric forecast
PILOTA5V Informational information from the MeteoGaliciapp  Pending COuULD 1.0
1.0 erational modelling data
FOODIREQ The system will use data from weathel
PILOT46-V Informational  radars in order to get information abotr Pending CouLD 1.0
1.0 rain precipitationand its evolution
FOODIREQ .
PILOTAZ-V  Informational | 1€ System will use data from the -, o COULD 1.0
10 weather radar of Xunta Galicia
FOODHREQ . .
PILOTAI8V  Informational "¢ System will collect data from Sent ;.\ MUST 1.0
10 nel 2satellite
FOODIREQ Platiorm ffom the analysie of selected
PILOTALOV  Informational P 4 : Pending SHOULD 1.0
1.0 samples of leaf from representative

’ parcels
FOODIREQ plaform ffom the analyss of selecied
PILOTZ0V  Informational P Y ; Pending SHOULD 1.0
1.0 samples of leaf from representative

’ parcels of the vineyard
FOODIREQ platform from he analysif sarmple of
PILOT21-V  Informational ~ Parom Y P Pending SHOULD 1.0
10 the agricultural product from re-

' sentative parcels
cooomee e e 1 FOOE
PILOT22V  Informational P~ ySIS 01 9rabe  penging SHOULD 1.0
1.0 juice samples of representative parcel

’ at the vineyard
Foo0meQ S g
PILOT23-V Informational hayy Pending SHOULD 1.0
10 lected samples of the soil from repr

' sentative parcels

Every year the system will send to

FOODHREQ
PILOTR4V  Informational - OODIE platform the data fromthe SHOULD 1.0
10 analysis of selected samples of the so

' from representative parcels
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