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1 Farm Management System - Context

A global company called “FarmMaster GmbH" with its headquarters in Berlin,
Germany, is one of the major suppliers of integrated farm management sys-
tems. The system is marketed under the name “FMS”.

Farm management systems are used for managing a multitude of mostly agri-
culture vehicles as well as farm workers that are part of a farms’ business pro-
cesses. The FMS can be seen as the ERP (Enterprise Resource Planning) system
of a farmer.

The context of the Farm Management System (FMS) is depicted in the figure
below.
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The farm management system is connected to all vehicles of the farm, and to
an external system that manages the human resources related to the farm.

1.1 Vehicles

Each vehicle is equipped with an on-board unit, connected via mobile network,
and provides a number of information about the vehicle and its current condi-
tions, such as:

1 GPS location

1 Assigned driver (Id)

9 Current assigned Job

1 Operation profile (operation times, idle times, break times)
9 Fuel



o Capacity
o Current status
1 Fuel consumption

o Current

o last hour

o last 12 hours
9 Fertilizer

o Capacity

o Current status
9 Maintenance information

o Predicted time for upcoming service
Oil consumption (average, trend)
Brake shoes
Tire pressure
Kilometres since last wheel exchange
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1.2 Human Resources

In order to manage the farm employees the FMS is connected to a human re-
source system. The system provides the following relevant data for the FMS:

1 Worker (Id, Full Name, History)

1 Date of employment

1 Experience (History of farm jobs)

1 Conducted trainings (e.g. “Economic driving”, “Seeding”), date of train-
ing
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Functional Requirements

Key Business Goals of Farmmaster GmbH

1 Provide FMS to all customers in the market as a multi-tenancy Saa$S appli-
cation for reduced operation cost

Supported Stakeholders

9 Farm manager: Is responsible for the resources of a farm, for the strategic
planning and for the operational planning and control

1 Farm worker: Is responsible for conducting tasks on fields, typically done
with a machine (e.g. a tractor or combine)

Key Business Processes
1 Planning, assigning, conducting, controlling of farm tasks
1 Management of farm resources like machines, fields, persons
Key Functionality
The high-level functional requirements of the FMS are as follows:
Online Monitoring
1. The FMS displays the current location of all registered vehicles of one farm
2. The FMS shows the job status of each worker for his actual farm job
3. The FMS shows the predicted vehicle maintenance service times
4. The FMS shows the vehicle status regarding load and fertilizer capacity

5. The FMS shows deviations from prescribed operational profiles: for example
break times & violations of speed limits

Planning

6. The FMS calculates the job assignment for given farm jobs



a. Based on the starting point and the destination of the farm job (set of
GPS coordinates), the FMS calculates the optimal route and displays it to
the operator

b. It identifies appropriate vehicles and farm workers and schedules a job
assignment for the respective farm worker

7. The FMS can adjust the current job assignment based on a continuous re-
planning. This replanning can be based on the recognition of delays in jobs,
based on the detection of problems like broken machines, or based on the
recognition of inadequate weather situations.

8. The FMS predicts the upcoming maintenance service times

9. The FMS plans for trainings for selected employees based e.g. on economic
behaviours and respective experience

Offline Analyses

10. The FMS creates a history for each farm worker. For a specified timeframe,
the FMS shows

a. the finished farm jobs and the vehicles used
b. the economic balance
2.5 Technical Requirements

1 The system supporting the farm manager should be provided as a cloud-
based software-as-a-service (SaaS) solution

1 The system supporting the farm worker should be provided as iOS and
Android mobile apps
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Quality Requirements

. Availability

M The FMS should be available 24/7, but a small amount of downtime can be toler-
ated (less than 15 min per day)

. Interoperability

1 The FMS has to cope with existing system interfaces (HR, Vehicle On Board Sys-
tems) and data formats (xml)

. Performance

f For all monitoring tasks, the FMS has to generate respective views within 1s
fFor all planning tasks, the FMS has to generate a result within 10s

T For all analyses tasks, the FMS has to generate a result within 20s

. Security

1 The FMS has to ensure that access to the data is only given to authorized person-
nel

. Scalability

1 The FMS needs to be able to cope with up to 100.000 vehicles and 200.000 driv-
ers

. Audit

1 The following events must be recorded in the system audit logs
Driver and job assignment

i. Job calculation/re-planning

. Data Retention and Archiving

TAll collected data must be retained for 2 years
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