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Recommendation ITU-T Y.2244

Service model for a cultivation plan service at the pre-production stage

Summary

A cultivation plan service at the pre-production stage is critical in that it supports decision making of
agricultural producers by providing relevant information such as predicted crop production or expected
profits for consulting or other agricultural information. A service model is required to derive necessary
service features that support these aims. Therefore, Recommendation ITU-T Y.2244 describes the
service model for a cultivation plan service including reference architecture, service requirements, and
related capabilities..

History
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Recommendation ITU-T Y.2244

Service model for a cultivation plan service at the pre-production stage

1 Scope

This Recommendation covers, for a cultivation plan service at the pre-production stage, the following:
— service requirements;

- reference architecture;

- service scenarios.

2 References

The following ITU-T Recommendations and other references contain provisions which, through
reference in this text, constitute provisions of this Recommendation. At the time of publication, the
editions indicated were valid. All Recommendations and other references are subject to revision;
users of this Recommendation are therefore encouraged to investigate the possibility of applying the
most recent edition of the Recommendations and other references listed below. A list of the currently
valid ITU-T Recommendations is regularly published. The reference to a document within this
Recommendation does not give it, as a stand-alone document, the status of a Recommendation.

[ITU-T Y.2701] ITU-T Recommendation ITU-T Y.2701 (2007), Security requirements for
NGN release 1.

[ITU-T Y.4401] ITU-T Recommendation Y.4401/Y.2068 (2015), Functional framework and
capabilities of the Internet of things.

[ITU-T Y.4806] ITU-T Recommendation Y.4806 (2017), Security capabilities supporting
safety of the Internet of things.

3 Definitions

3.1 Terms defined elsewhere
This Recommendation uses the following terms defined elsewhere:

3.1.1 agricultural producer [b-ITU-T Y.4450]: The service role that actually produces
agricultural products to be supplied to distributors or consumers.

3.1.2 big data [b-ITU-T Y.3600]: A paradigm for enabling the collection, storage, management,
analysis and visualization, potentially under real-time constraints, of extensive datasets with
heterogeneous characteristics.

NOTE — Examples of datasets characteristics include high-volume, high-velocity, high-variety, etc.
3.1.3 Internet of things (IoT) [b-ITU-T Y.4000]: A global infrastructure for the information

society, enabling advanced services by interconnecting (physical and virtual) things based on existing
and evolving interoperable information and communication technologies.

3.1.4 machine learning (ML) [b-ITU-T Y.3172]: Processes that enable computational systems to
understand data and gain knowledge from it without necessarily being explicitly programmed.

3.1.5 service user [b-ITU-T T.135]: A person, an organization or any intermediate entity using the
services provided by a service provider.

3.1.6 smart farming service provider [b-ITU-T Y.4450]: The service role that provides the
requested smart farming services, such as providing a portal or consulting based on data gathered
from agricultural fields, to requesting users.

Rec. ITU-T Y.2244 (12/2019) 1



3.2 Terms defined in this Recommendation
This Recommendation defines the following terms:

3.2.1 agricultural information: All information regarding agricultural processes, such as raw data
from farm fields, markets, yearly log data and expertise information.

3.2.2 agricultural information repository: An information repository that holds all information
including measured data from farm fields and markets, log data, and expertise data, predicted or
calculated information relevant to smart farming to support cultivation plan consultation for service
users.

3.2.3 big data analysis: Scrutiny performed on massive volume of data with the purpose of
obtaining meaningful results, such as trends or preferences.

3.2.4 cultivation plan: A scheme of service users' decisions on every aspects of agricultural
production, such as selected crops, seeding time and seeding amount, before cultivation starts.

3.2.5 data accumulation functional entity: A functional entity that collects log data from an
environment monitoring function and a knowhow base management function to provide cultivation
plan consultation and related information to service users.

3.2.6 data analysis function: A function that analyses collected data by analytical means such as
big data analysis or machine learning, and produces meaningful results to help the consultation
process.

3.2.7 data collection function: A function that collects measured data, log data, expertise data
through functional entities inside itself.

3.2.8 environment monitoring functional entity: A functional entity that collects cultivation data
(e.g., temperature, humidity and pH), market status data (stock amount, price of crops and market
demand), and production cost data (e.g., water usage, power usage and payroll information) for data
analysis to be used for cultivation plan consultation.

3.2.9 expertise data: Values gathered from skilled service users, experts, service user communities
that will help cultivation.

3.2.10 knowhow base management functional entity: A functional entity that gathers expertise
data from experts, skilled service users or service user communities to provide cultivation plan
consultation and related information to service users.

3.2.11 log data: Values tracked from past consultation, past cultivation records, final profits per
variety of crop, etc.

3.2.12 measured data: Values recorded from sensors or measurement facilities, or gathered from
agricultural product markets or distribution networks, or government agencies or statistic offices
including cultivation data, market status data, production cost data.

3.2.13 plan consulting function: A function that interacts with service users, farmers or enterprises
to help service users to make decisions by providing relevant information or analysed results to
resolve their concerns.

3.2.14 service provider: An organization owning or controlling one or more systems and using
them to provide services.

NOTE - Based on [b-ITU-T T.135].

4 Abbreviations and acronyms
This Recommendation uses the following abbreviations and acronyms:
5G Fifth Generation
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AAA Authentication, Authorization and Accounting
DRM Digital Rights Management

loT Internet of Things

IP Internet Protocol

LoRa Long Range

ML machine learning

NB-loT  Narrowband loT

NGN Next Generation Network
5 Conventions

The keywords "is required to™ indicate a requirement which must be strictly followed and from which
no deviation is permitted if conformance to this document is to be claimed.

The keywords "is recommended” indicate a requirement which is recommended but which is not
absolutely required. Thus, this requirement need not be present to claim conformance.

The keywords "can optionally," "could” indicate an optional requirement which is permissible,
without implying any sense of being recommended. This term is not intended to imply that the
vendor's implementation must provide the option and the feature can be optionally enabled by the
network operator/service provider. Rather, it means the vendor may optionally provide the feature
and still claim conformance with the specification.

In the body of this document, the words shall, shall not, should, and may sometimes appear, in which
case they are to be interpreted, respectively, as is required to, is prohibited from, is recommended,
and can optionally. The appearance of such phrases or keywords in an appendix or in material
explicitly marked as informative are to be interpreted as having no normative intent.

6 Concept of cultivation plan service at the pre-production stage

Smart farming at the pre-production stage is critical, because it aims to increase the final profit to the
agricultural producer. An agricultural producer’s plan at the pre-production stage on crop type,
seeding time and seeding area can result in success or failure after cultivation. These decisions on a
cultivation plan can be based on agricultural information or cultivation plan consultation provided by
service providers. Therefore, a cultivation plan service can help agricultural producers with
cultivation plans by providing agricultural information or cultivation plan consultation, as
appropriate. Agricultural information is provided to service users when agricultural producers decide
the cultivation plan. Alternatively, cultivation plan consultation is provided to service users when
service providers decide the cultivation plan. These aspects of a cultivation plan service are shown in
Figure 1.

Rec. ITU-T Y.2244 (12/2019) 3
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Figure 1 — Conceptual diagram for a cultivation plan service at the pre-production stage

Cultivation plan consultation can be provided based on big data analysis by collecting measured data,
log data and expertise data via a network. Big data in the agricultural information repository are
analysed by applying available analysis methods. The analysed results then need to be provided to
the service users. The following information from the agricultural information repository can be
provided to help service users to make decisions:

- current status of the cultivation for the intended types of the crops;
- expected monthly and yearly weather;
- market status of the intended types of the crops;

In addition, service providers could provide cultivation plan consultation to service users on the
following items:

- Suggested types of the crop for seeding;

- Suggested time for seeding;

- Suggested area for seeding;

- Expected amount of production from the minimum to the maximum;
- Expected profits from the minimum to the maximum;

The big data analysis in Figure 1 utilizes various types of data such as production cost, market status
and cultivation to provide the expected profit or other information for cultivation plan consultation.
This analysis requires a model, such as machine learning (ML) or regression process, for prediction
and calculation that inputs the production cost, market status and cultivation data. The output of the
analysis is used as input for cultivation plans.

Clause 7 describes service requirements for cultivation plan service at the pre-production stage that
take these aspects into account.

7 Service requirements for cultivation plan service

Various types of data are required to support the cultivation plan service. Three types of such data are
shown in Figure 1: measured data; log data; and expertise data. These data types must be classified
more in detail to cope with various consulting demands and necessity of various agricultural
information. Considering these various data types, it is required to have service requirements as
follows:
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7.1

Requirements for measured data

Cultivation Plan Service demands the following requirements for gathering measured data:

7.2

cultivation data from various sensors or measurement facilities located at the farms or
measuring fields are required to be delivered to the agricultural information repository of
service provider via any means in the network side;

market status data from various sources related with agricultural product markets or
distribution networks are required to be delivered to the agricultural information repository
of service provider via any means in the network side;

production cost data from various sources related with government agencies or statistic
offices are required to be delivered to the agricultural information repository of service
provider via any means in the network side;

the means to deliver all types of data to the agricultural information repository of service
provider are recommended to support capabilities described in clause 9.

Requirements for log data

Cultivation plan service demands the following requirements for manoeuvring log data:

7.3

log data of consultation, past cultivation records, final profits per variety of crop, etc. from
the agricultural information repository can optionally be updated when any changes occur at
or any input are delivered to the agricultural information repository;

log data from the agricultural information repository can optionally be applied to data
analysis function for feedback from the previous consultation cases via any means in the
network side.

Requirements for expertise data

Cultivation plan service demands the following requirements for managing expertise data:

7.4

expertise data from various sources such as skilled service users, experts, service user
communities, etc. are required to be delivered to the agricultural information repository of
service provider via any means in the network side;

expertise data can optionally be delivered to the agricultural information repository for
establishing agricultural information base via any means in the network side.

Requirements for data analysis

Big data analysis demands the following requirements for dealing with various data types:

7.5

cultivation data stored in the agricultural information repository are required to be provided
for predicting production results such as crop production amount;

production cost and market status data in the agricultural information repository are required
to be provided for calculating required target values;

calculated or predicted results are required to be provided for cultivation plan consultation.

Requirements for cultivation plan consultation

Cultivation plan service demands the following requirements for delivering consultation contents
including analysed results:

analysed results such as crop production, profit per agricultural producer, etc. are required to
be delivered to the service users;

any data or contents requested by service users are required to be delivered to the service
users.

Rec. ITU-T Y.2244 (12/2019) 5



Classification and types of the data for cultivation plan service are listed in Table 1.

Table 1 — Classification and types of data for a cultivation plan service

Types

Attributes

Usages

Measured | Cultivation data
data

Cultivating area
Growth cycle

Status of growth (colour, size, No. of

leaves, etc.)

Predicted climate data (temperature,
humidity, etc.)

Soil data (soil nitrogen concentration,

vapour concentration, pH, etc.)
Cultivation methods (hydroponics,
soil cultivation, transplantation,
direct planting, etc.)

etc.

— Grasping the current status
of the crop cultivation

Market status
data

Stock amount
Price of crops
Market demand
etc.

— Aligning with the market
trends

Production cost
data

Power usage
Water usage
Fertilizer usage
Worker salary
etc.

— Grasping the total
production cost

Log data

Past consultation
Past cultivation records

Yearly final profits per variety of
crop,

etc.

— Grasping the total Feedback
from the previous
consulting cases, etc.

Expertise data

Expected production per cultivation
area

Expected profit per cultivation area
Necessities for biennial cultivation
etc.

— Establishing agricultural
information base, etc.

An example of data usage for big data analysis is given in Appendix I.

8 Reference architecture for Cultivation Plan Service

Considering the service requirements in the previous clause, the required functions, i.e., data
collection function, data analysis function, and plan consulting function, for cultivation plan service

are defined as shown in Figure 2.

The data collection function consists of environment functional entity, data accumulation functional
entity, and knowhow base management functional entity. The environment monitoring functional
entity gathers and delivers measured data including cultivation data such as temperature, humidity
and pH. The measured data also include market status and production cost. The data accumulation
functional entity gathers all information related to past service processes, such as the past cultivation
records and final profits per variety of crop, to form log data. The knowhow base management

6 Rec. ITU-T Y.2244 (12/2019)




functional entity gathers and delivers expertise data from experts, skilled service users or service user
communities. All gathered information is stored in the agricultural information repository, then
transferred to the data analysis function, which analyses the gathered data and produces meaningful
results that will help the service process. The agricultural information repository and related
surrounding functions are required to have their security ensured, especially for data transferred and
processed in these functions. Analysed results are transferred to the plan consulting function that
interacts with service users or agricultural producers, who enquire about agricultural information or
request cultivation plan consultation via a network owned by a network provider to help them to make
decisions.

Service provider

Data analysis function

| Prediction functional entity ‘

!

Plan consulting
function

y
’ Calculation functional entity ‘
Decisions Cultivatign plan
Request/ consultation/ -
T T inquiry agricultural .
Service information Agricultural
information
: userf repository
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1
Data collection function
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T
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Figure 2 — Reference architecture for a cultivation plan service at the pre-production stage

The functions shown in the Figure 2 are explained in the clauses 8.1 to 8.3.

8.1 Data collection function

The data collection function collects all types of data listed in Table 1. These collected data will be
transferred to an agricultural information repository and used for big data analysis. The data collection
function consists of the functional entities specified in clauses 8.1.1 to 8.1.3.

8.1.1 Environment monitoring functional entity

The environment monitoring functional entity carries out the following functionalities:

- gathering data like cultivation data measured from agricultural fields (e.g., climate data, soil
data and production cost data ( water usage, power usage));

- gathering statistical data like market status data from the corresponding agencies (e.g., stock
amount and price of crops);

— updating measured data in the agricultural information repository.
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8.1.2 Data accumulation functional entity

The data accumulation functional entity carries out the following functionalities:

— capturing log data from previous consultation cases;

— collecting and maintaining log data, such as past cultivation records and final profits per
variety of crop.

8.1.3 Knowhow base management functional entity

The knowhow base management functional entity carries out the following functionalities:
— gathering expertise data from experts, skilled service users or service user communities;
— updating expertise data in the agricultural information repository.

8.2 Data analysis function

The data analysis function receives all relevant data from an agricultural information repository and
applies big data to analyse them. Analysing the data collected requires a clear description to provide
meaningful results, such as expected profit or expected production, to agricultural producers at the
pre-production stage. Hence, the data analysis function consists of a calculation functional entity and
a prediction functional entity as shown in Figure 2. The prediction functional entity and calculation
functional entity can interact or intercommunicate to produce final results. An example of data
analysis for profit prediction is given in Appendix I.

8.2.1 Prediction functional entity

The prediction functional entity carries out the following functionalities:

— potential delivery of cultivation data (cultivating area, climate data, soil data, cultivation
method, etc.) stored in the agricultural information repository to this functional entity for the
prediction of production results, such as crop production amount;

— optional application of any means to predict production results, i.e., ML and statistical
regressions, to this functional entity;

— delivery of predicted results to a plan consulting function or calculation functional entity.

8.2.2  Calculation functional entity

The calculation functional entity carries out the following functionalities:

- potential delivery of production cost data (power usage, water usage, fertilizer usage, worker
salary, etc.) and market status data (stock amount, market demand, price of crops, etc.) in the
agricultural information repository to this functional entity for the calculation of the required
target values;

— production of required results, calculated by any means according to the corresponding
formulas, from input from the agricultural information repository or prediction functional
entity;

— delivery of calculated results to the plan consulting function or prediction functional entity.

8.3 Plan consulting function
The plan consulting function carries out the following functionalities:
— receiving enquiries from service users such as agricultural producers or distributors;

— composing and delivering cultivation plan consultation contents after processing the analysed
results;

— inclusion of cultivation plan consultation contents potentially including:
— recommended types of crop for seeding;

8 Rec. ITU-T Y.2244 (12/2019)



— recommended time for seeding;

— recommended area for seeding;

— current status of cultivation of intended types of the crop;

— expected monthly and yearly weather;

— expected amount of production from minimum to maximum;
— expected profits from minimum to maximum.

The plan consulting function can estimate crop production or profit from the data analysis function,
as shown in the example given in Appendix I.

9

Network capabilities

The high-level network capabilities for the support of a cultivation plan service are as follows.

10

End-to-end connectivity over interconnected networks: It is critical to develop a solution to
provide end-to-end connectivity between relevant users or terminals over interconnected
heterogeneous networks such as next generation networks (NGNS), other networks based on
the Internet protocol (IP), broadcasting networks, mobile or wireless networks (fifth
generation (5G) [b-ETSI TS 137], narrowband 10T (NB-IoT), long range (LoRa) [b-ETSI TR
103]) and public switched telephone network or integrated services digital networks.

Networking capabilities: Provision of relevant control functions of network connectivity and
transport resource control functions, mobility management or authentication, authorization
and accounting (AAA) [b-1TU-T Y-Sup.3].

loT service providers offer products and services to end users with wide area embedded
connectivity. To ensure quality and reliability of services, they also need to ensure quality
and reliability of embedded network connectivity of each 10T device. With 10s or 100s of
1 000s of deployed devices, it is difficult to monitor and manage network connectivity
manually by enterprise customers and 10T service providers through traditional customer care
services provided by network operators. An 10T transport network is recommended to have
a solution for efficient and scalable operation and maintenance.

Big data: A large amount of data will be transferred from those sensors and cameras to the
loT platform. All data will undergo collection, transfer, pre-processing, storage and analysis.
ML finds insights hidden in IoT data without explicitly being told where to look or what to
conclude, resulting in better, faster discoveries and action.

Service scenarios

A cultivation plan service can be provided in various ways. Appendix Il provides examples of detailed
information flows associated with the following service scenarios.

Agricultural information enquiry: To support agricultural producers who want to grasp the
exact status of the agricultural field at the pre-production stage by providing agricultural
information for a plan to cultivate.

Cultivation plan consultation: To support agricultural producers to make a decision on a
cultivation plan at the pre-production stage.

Agricultural information update: To update the agricultural information repository to the
latest version for a more effective cultivation plan with benefits to service users who
contribute to this update.

Rec. ITU-T Y.2244 (12/2019) 9



11 Security considerations

This Recommendation is recognized as an enhancement to IP-based networks. Thus, it is assumed
that security considerations are in general based on the security of IP-based networks and thus
conformity to the security considerations identified in clauses 7 and 8 of [ITU-T Y.2701] is required.
The data in an agricultural information repository should be treated as public information to be
secured. In addition, it is also required to consider the security of agricultural data collected and
processed with the capabilities of [ITU-T Y.4401] and [ITU-T Y.4806].

10 Rec. ITU-T Y.2244 (12/2019)



Appendix |

An example of big data analysis for profit prediction
(This appendix does not form an integral part of this Recommendation.)

In this example, the data analysis function includes a profit calculation functional entity and a
production prediction functional entity, which can have ML and regression processes internally for
predicting crop production. The production prediction functional entity demands cultivation data,
including:

- cultivated area;

— climate data;

- soil data;

- cultivation method.

Profit calculation functional entity demands market status data, including:

— stock amount;

- market demand,;

— price of crops.

The profit calculation functional entity also demands production cost data, including:
- power usage;

- water usage;

- fertilizer usage;

— worker salary.

Figure 1.1 shows the architecture of big data analysis from the aspect of providing expected profit and
predicted production of crop values.
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Figure 1.1 — An architecture of big data analysis for profit prediction values
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Appendix 11

Examples of detailed information flows for service scenarios
(This appendix does not form an integral part of this Recommendation.)

Service scenario for agricultural information enquiry

Agricultural producers may wish to estimate the status of an agricultural field at the pre-production
stage using agricultural information that will be used to plan the crop. It is therefore possible that
agricultural information enquiries would be the most frequently required service at the pre-production
stage. Figure I1.1 shows the information enquiry workflow.

Plan Data Agricultural
Service user consulting analysis information
function function repository

1) Service request

h 4

2) AAA procedure
3) Service granted

F Y

4) Service type for . _
information inquiry 6) Check information
5) Information inquiry availability

L

h 4

A 4

7) Information

hi
| 8) Searched information searching

} 9) Compliance

10) Service information checking

} 11) Service

format aligning

12) Service response

A

Y.2244(19)_FII.1

Figure 11.1 — Information flow for an agricultural information enquiry

The following assumptions are made:

1)
2)

3)

the service user is subscribed to a smart farming service provider and will be charged on a
usage basis by each service provider;

digital rights management (DRM) processing for licence transaction between service
providers is hidden;

the flows shown in Figure Il.1 are at high level and not meant to show actual protocol
procedures.

Descriptions of flow follow:

1)
2)
3)
4)

5)

the service user requests agricultural information by service user activity for service
activation;

the plan consulting function then carries out the AAA procedure for the requesting service
user;

if the AAA result is OK, the plan consulting function then sends to the service user a service
granted message — otherwise, it sends a service rejected message;

after receiving a service granted message, the service user sends a service type for
information enquiry including the service type that the service user wants;

the plan consulting function forwards the information enquiry to the data analysis function;
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6)

7)
8)
9
10)

11)

12)

1.2

the data analysis function then checks data availability in the agricultural information
repository;

the agricultural information repository queries the appropriate data for the requested check;
the agricultural information repository returns data retrieved to the data analysis function;
the data analysis function checks compliance of the information returned,;

the data analysis function delivers the compliance-checked information to the plan consulting
function;

the plan consulting function aligns the format of the information received to prepare the
response;

the plan consulting function sends a service response message with the service contents
including the information requested.

Service scenario for cultivation plan consultation

The cultivation plan might be the most important to the people involved in the farming fields at the
pre-production stage. Therefore, the cultivation plan consultation will be very helpful for them to
make a decision at the pre-production stage regarding the following issues:

types of crop for seeding;

time for seeding;

area for seeding;

expected amount of production from minimum to maximum;
expected profits from minimum to maximum.

In the process of service provision, service users can get additional information to inform their
decisions as follows:

expected monthly and yearly weather;
expected amount of production from minimum to maximum;
expected profits from minimum to maximum.

The information flow for this service scenario is shown in Figure 11.2.
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Figure 11.2 — Information flow for cultivation plan consultation
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The following assumptions are made:

1)

2)
3)

the service user is subscribed to a smart farming service provider and will be charged on a
usage basis by each service provider;

DRM processing for licence transaction between service providers is hidden;

the flows shown in Figure 11.2 are at high level and not meant to show actual protocol
procedures.

Descriptions of flow follow:

1)
2)
3)

4)

5)
6)

)
8)
9)
10)
11)
12)

1.3

the service user requests cultivation plan consultation by service user activity for service
activation;

the plan consulting function then carries out the AAA procedure for the requesting service
user;

if the AAA result is OK, the plan consulting function then sends to the service user a service
granted message — otherwise, it sends a service rejected message;

after receiving a service granted message, the service user sends a consultation type for data
enquiry including the service type that the service user wants (consultation type is chosen by
the service user, and can include a recommendation for crop type, seeding time, area or profit
prediction);

the plan consulting function forwards the required data enquiry to the data analysis function;

the data analysis function then checks data availability in the agricultural information
repository;

the agricultural information repository queries the appropriate data for the requested check;
the agricultural information repository returns data retrieved to the data analysis function;
the data analysis function analyses the searched data by various means;

the data analysis function delivers the analysed results to the plan consulting function;

the plan consulting function formats the analysed results to produce the consultation contents;
the plan consulting function sends the consultation contents to the service user.

Service scenario for agricultural information update

Agricultural information must be updated to the latest version for more effective cultivation plan
service. Service users with expertise data can contribute to this update in exchange for the benefit of
service use.

The information flow for this service scenario is shown in Figure 11.3.
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Figure 11.3 — Information flow for an agricultural information update

The following assumptions are made:

1)

2)
3)

the service user is subscribed to a smart farming service provider and will be rewarded on
the update after assessing its value;

DRM processing for licence transaction between service providers is hidden;

the flows shown in Figure 11.3 are at high level and not meant to show actual protocol
procedures.

Descriptions of flow follow:

1)

2)

3)

4)

5)

6)
7)

8)
9)

16

the service user requests agricultural information update by service user activity for service
activation — this request includes summary of information update that the service user will
submit (the update can be one of agricultural knowhow, such as procedures, timing or
amounts for fertilization and pesticides.);

the plan consulting function then carries out the AAA procedure for the requesting service
user;

if the AAA result is OK, the plan consulting function then enquires about the effect of the
update on the data analysis function and if the result is under the predefined level, goes to
step 9 — if the AAA result is not OK, it sends a service rejected message to the service user;

the data analysis function then checks the storage space in the agricultural information
repository — if there is space available for the update, a service granted message is transferred
to the service user;

after receiving the service granted message, the service user sends update information
including summary of information update that the service user will submit
(update information can be one of agricultural knowhow, such as procedures, timing or
amounts for fertilization and pesticides.);

the agricultural information repository updates the data entries with the received update
information;

the agricultural information repository returns an update complete message to the data
analysis function;

the data analysis function assesses the value of the update and decides the level of reward;
the data analysis function delivers the update results including the rewards to the service user.
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