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In this deliverable the on-going progress of the integration of all individual system components
developed in WP4 and their merging to a complete functional integrated prototype is presented. As
the integration task is still ongoing until month 36 (Task 4.6: Integration of the Hiv and S/w
components), this report represents the progress regarding theinitial version of the integrated
BENEFFICE systenfSince the integration procedure of all individual system components int@
complete integrated platform was considered as really chllenging, it was decided among consortium
members to start the integration procedure early in order to tackle any issues or bugs than may occur
during the process. Hence, the updated versiarof the integration diagrams presented in D2.4 are
included in this deliverable. Moreover, the status of the integration in each case is presented along
with the appropriate demonstrations of the progress regarding the integration.

The remaining work with regards to the implementation of the final integrated system wil be
demonstrated in the next deliverable D4.4 Final integrated system incl. first version of sensor
gateway, energy disaggregation, data analytic algorithms, credit management and external data for
pilot usagewhich will be delivered in M24 while the final BENEFFICE system will be presented in
D4.5 that will be delivered in M36.
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This deliverable is a report on the first version of the BENEFFICE integratsgstem developed as
part of WPA4.It provides a first demonstration of the integration progressbetweenthe backend-core
system, the sensing components, thegateway, the mobile application, the data analytics,
disaggregation algorithm, the green energy scheduling, the recommendation engine and 6©2
Qedit management In that sense and in parallel to the development of the different individual
components, intensive work took place to optimize the design of the integration diagrams presented
in D2.4.The progress on integration so far included the continuous definitiondevelopment and
execution of manual and automated integration tests, based on functional and nfunctional
requirements in order to produce the early version of the integrated BENEFFICE system. The related
work also dealt with the timely resolution of raised issues (bug fixing) across all modules of the
system by relevant partners.

The infrastructure was constructed with appropriate techncal specifications, to be capable of

supporting the large-scale content storage and processing requirements. The integration was
designed and set up for the platform in a way to enable scalability and robustness while ensuring
security with a focus on sevices, the deployment model and the migration plan.

In the sections to follow the updated integration diagrams for each integration caswe presented
along with a short explanation of the integration approach and a demonstration showcasing the
progress d the integration and the available functionality so far.

Page9 of 49
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2.1 Integration approach

The architecture of the gateway(Raspberry Pi)is designed to have two types of communications.
The first type is to read the data/measurements from the sensing components and the secondds
communicate with the backend in order to send the data/measurements.

With respect to the BENEFFICE pilotshé sensng components that the gateway should commmicate
with , are atemperature sensor(DS18B20 Temperature Sensor or Philio 2 in 1 Sensgan electricity
consumption meter(Verbund Power Meter, VPMand a gas meter(NorthQ). The gas meter will only
be installed in a few selected userthat will also receive the Philio 2 in 1 Sensor as a temperature
Sensor.

Moreover, the gateway supports the communication with an external system that provides the
weather conditions in the region of each residential hous€OpenWeatherMap service)

The gateway architecture is depicted in Figure 1 belowlhe integration approach of the gateway
device with the sensing componentsand the backend is further elaborag¢d in the following
subsections.

2.1.1 Gateway/ Sensing components Integration

For theintegration of the gateway with the sensing components (power meter, temperature sensors,
gas sensor)and the external weather service the OpenHAB2platform was custom configured and
used More specifically:

a) Electricity consumption meter (VPM): The OpenHABplugin for the VPM is usedand through
acustom script run during the gateway setup stage, the configurationf the VPM is updated
In this way the VPM is connected to the gatewawith the local network TCP/IP (Ethernet or
WiFi) protocol.
b) Temperature Sensor:
1 DS1820 Temperature Sensor: This sensois custom mounted on the gateway
(Raspberry Pi)
9 Philio 2 in 1 Sensor This temperature sensor communicates with the gateway
through the ZWave protocol
c) Gas Sensor (NorthQ)This sensor communicates with the gatewayhrough the ZWave
protocol
d) External weather service: The OpenHAB weather binding is used to configure the connection
of the gateway with the OpenWeatherMap service. With this configuration, the
OpenWeatherMap service uses the OpenHAB connection with thadikend in order to send
the weather data to the backendDuring the initial gateway configuration, the geolocation of
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the town or city of the residence is entered in the configuration file so that the OpenHAB
binding will gather weather data for the corred place.

2.1.2 Gateway/Backend Integration

The gateway after gathering all measurements from the sensing componengsd the external
weather servicecommunicates with the backend through MQTTonnectivity protocol. MQTT is a
simple messaging protocol, designedf constrained devices with lowbandwidth. MQTT allows to
send commands to control outputs, read and publish data from sensor nodd&sis is done through a
secureSSLcommunication that is using encrypted keys certified by th8ENEFFICBackend

REST APIJ

REST API
{OTA Updates
Status Checks)

REST API
(OTA Updates
Status Checks)

HOME LAN

(FZ1TTT ]
(JL1TET o]
(FXITIT o)
FIIII

r
MQTT

messages

(Digital Twins,

Ieasurements) + ﬂ ’ I (
MQTT

messages

Figure 1 Gateway architecture

2.2 Integration progress

2.2.1 Gateway/Sensing components Integration

At the time that this deliverable is submittedthe gateway integration with the sensing components
(power meter, temperature sensor, external weather servicejs complete for the 95hardware Kkits
that have been preparedand sert to be installed at the residential consumers in Greece, Austria,
France and Spain that participate in the BENEFFICE pilotdae specifically:

1. The gateway can easily be configured to connect the VPM(the respectiveinstallation guide will
beincluded in D5.2: Report on thedeployment of the trials)

Pagell of 49



rH\ * X %
BENEFFICE D4.3 Initial version of the integrated system L%

* 5Kk

2. The gateway hasalready build-in integration to read and sendthe temperature sensor values

3. The cateway is already configured to send weather informatino to the back end, depending on
OEA O1 x1 OEAO EO EO EIT OOAI T AA8 4EA AT 1T ZECOOAOQEI
setup process.

What ispending is the integration of the gateway with theGas SensofNorthQ) and the temperature
sensor (Fhilio 2 in 1 Senso), that use the Zwave protocol, in the last 5 hardware kits to be prepared
for the BENEFFICE pilots.

2.2.2 Gateway/back end integration

Each gateway hasreated andinstalled aBENEFFICIElient that can send metadata and measurement
values from the sensing componentsto the back end. This isdone through a secureSSL
communication that is using encrypted keys certified by th8ENEFFICBbadkend. This way only the
gatewaydevices that are registered by th@BENEFFICE ertificate Authority can communicate with
the backend. Over the air updates can alsde sent through the same secure channelThe
demonstration of the work so far is presented irsections 2.31 and 2.32 below.

2.3 Demonstration of work done so far

2.3.1 Agateway device being registered and connected to the backend

A gateway device should be first registered to the BENEFFICE backend and then sent to the pilot
residential user to be installe and configured. In this section, a short demonstration of how a
gateway device is being registered and connected to the backend is presentedthe Figure below,

the admin pageof the backend isshown. This pageprovides an overview of the registeredgateway
devices and their statusAs seen i this Figure, there are 2gatewaydevicesalready registered and

actve(OEAEO O, AOO OAAT 6 YOOAOOO EO O¢ 1 ET OOAO Aci o
esthes.is admin@esthes.is

Dashboard Devices e

Devices

Hardware 1 4
Control

87748b5¢91ch2b5bad5705a3cac07dc 2 minutes ago 20190813 14:50:19 403:00 Registered
Users

€35801dbaas40ch55dbaelazed65b024 2 minutes ago 20190812 19:19:19 403:00 Registered

Tags

Certificates

PREREGISTER
Certificate Authorities

Figure 2 BENEFFICERdmin page from backend that has 2 gateway devices registered

In order for the registration process to start, a gateway is powerkon and plugged into an Ethernet
connection in the lab premisesof ED partner who is responsible for the integratiorand the pilot
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hardware kits preparation. Three minutesafter the gateway is powered in, it becomes registereds
seen in the Figure below.

esthes.is

Notification that a new device is registered

admin@esthes.is B

= Administration console

Dashboard Devices e
Devices

rrrrrrrr 0 + Last seen Registration state
Control

6618016 1a0edD19915179765674190e! Never 2019-09-19 19:03:08 +03:00 Registered
Users

B774855¢91ch2b5b8d5705a3cac07dc1 a few seconds ago 2019-09-13 14:50:19 +03:00 Registered
Tags

€35801dbaas40ch5 5dbaef33ed65b024 a few seconds ago 20190912 19:19:19 +03:00 Registered
Certificates ;

perpage: 10
Centificate Authorities
PREREGISTER

Provisioning

Figure 3 Gateway registration process

After the gatewaydevice is registered, its healtltan be checkedEO1 i OEA O, AQévadld AT 6 b

that is automatically updatedevery 1 min. This is used te@heckif the devices are still online and have
access to the backend

esthes.is admin@esthes.s £}

= Administration console

Dashboard Devices ¢

Devices

Hardware 10 + Last saen Registration
Control
66(80161a9edb19915179165874f90ef

& a few seconds ago 2019-09-19 19:03:08 +03:00 Registered

Users

87748b5c91cb2bSb8dS705a3cac07dc1 aminute ago 2019-09-13 14:50:19 +03:00 Registered
Tags

€3580fdbaa540cbsSdbaef33ed6sbo24 aminute ago 2019-09-12 19:19:19 403:00 Registered
Certificates

p 10
Certificate Authorities
PREREGISTER

Provisioning

Figure 4 QLast seerdproperty value

In the Figure below,the gatewaydevices pageis shown. This page provides valuable infanation on
each gateway device: ICPUTemperature, Firmware, runtime version etc.In the provided example,
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the device is notconfigured yet tothe usR 086 O OA OE A A tedeife sénbor val(edHetze, Dé
VPM and Temperature indoor value, do not have values yet.

esthes.is admin@esthes.is B

= Administration console

Dashboard Device 37
Devices Registered
Control Temperature Indoor: sndefined VPM: X 2 =
health.cpuTemperature: 44546 Current Time: * R
Users. Firmware: 1.6.0 P: - ! 4°h ¥
wih
Tags health.runtimeVersion: 1.0.11 Uptime: F e
v
vpm_macid.value: undafined & ~
Certificates 2
greece
Certificate Authorities
DOWNLOAD CANCEL DELETE SAVE
Provisioning
Commands Events Logs Sensors Measuremen ts Remoting Settings
Settings device-commands works!

Figure 5 Devices page

2.3.2 Viewing gateway values on the backend

Following the example provided in the previous section, when the gateway device is installed and
AT T ZECOOAA ET OEA bdelide Pagedothd gateway displaystife Séndohvialued E A
(temperature and VPM readings) and the VPM registration nuber as seen in the Figure below.

‘esthes.is

admin@esthes.is B

= Administration console

VPM

Dashboard Device

Reading

Devices
Control I VPM: I~ ® .
X Current Time: - [ . o L
Users Firmware 1P - .‘v g b
_ \ *a
Tags uptime: 4% AN
vpm_macid.value: i b

- = : Vs Leafiet
Certificates \
greece -

VPM Registration

Certificate Authorities
DOWNLOAD CANCEL DELETE SAVE
Number
Provisioning
Commands Events Logs Sensors Measurements Remoting Settings
Settings device-commands works!

Figure 6 Fully configured gateway that receives all sensor values
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2.4 Future work

2.4.1 Finalise the zwave configurations for the gas meter and the z-wave
temperature sensor

As already mentioned in section 2.1.1 aboydhe NorthQ QGas smart sensowill be used for
measuring thegas consumptionin 5 selected pilot usersThis sensor is a wireless sensor that is using
the z-wave protocolto communicate with the gatewayFor these 5 users thé>hilio 2 in 1temperature
sensorwill be used that is alsausing the zwave protocol.

The following tasks are still pending regarding the integration of théNorthQ QGas smartand the
Philio temperature sensor with the gateway

- Createan OpenHABcommunication with the NorthQ Q-Gas meter

- Createan OpenHABcommunication with Philio 2-in-1 zwave temperature sensor

- Pair the zwave devices with the5 gatewaydevices

- Updatethe gateway setupconfiguration to support both types of gas metergsilver sport or a
magnetic gas metey. Both types are included in the NorthQ QGas packaging but the
configuration is different.

The above tasks are currently in progress and will be demonstrated in D4.4.
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3.1 Integration approach

The BENEFICE mobile application is the main way of communicating and interacting with the
residential users. The user is able to see information about his/her energy consumptiprihe
outcomes of the disaggregation algorithm and the usage patterns of certain identified clusters of
appliances, accept or decline proposed recommendations and challenges, see the earned CO2 coins,
energy consumption related graphs and statistics as wiehs monitor his/her progress in adopting a
more energy efficient behaviour for selected time periods (daily, weekly, monthly) compared to
himself/herself or other users.

The mobile application communicates with the backend through secure REST API callhie
BENEFFICE user and its credentials are stored securely in the database hashed and salted. The
security used is the JWT (JSON Web Tokens) as it is a safe way to represent a set of information
between two partiest.

3.2 Integration progress

Regarding the integration of the mobile application with the backendthe current status is thatthe
BENEFFICENobile application is able to communicate with the backend through an API call, to
retrieve the temperature value reading andlisplay it on screen

In the following figure, a screenshot of the mobile application is presented (Main screen) whetiee
indoor temperature value thatis received from the temperature sensormounted on the gateway
stored in the backend and then made available through API the mobile is displayed.

1 https://jwt.io/
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Figure 7 Indoor temperature value displayed on the main screen of the mobile
application

3.3 Future work

The integration of the mobile application with the backend will continue and finalised during the
upcoming period. More specifically, théollowing APIs that the mobile apfication will use to connect
to the backend will be finalized:

1 APIfor obtaining the outdoor temperature valuesfrom the external Weather service

APIfor obtaining the gas metervalues

o) & O TAOAETEITC OEA 60-80 I AAOOGOAI AT OO
APIfor obtaining the outcomes of the ecommendationengine

APIfor obtaining the energy disaggregation values

APIfor obtaining the outcomes of theGreen Energy Scheduling

APIfor obtaining the outcomes ofthe Data Andytics (including the earned CCO2 coins)

API callobtaining the user® CO2account details(earned CO2 Coinsjogether with the
OOAOB0O AAI AT AA

= =4 =4 =4 -8 -8 -9

At the moment, he screens at thanobile application contain test/ mock data that are used fotesting
the validity of the processing done by thesub-modules (Disaggregation Algorithm, Data Analytics,
Recommendation Engine, Green Energy Schedulinghfter the finalization of the mobile APIs
mentioned above the data will be retrieved from the databases of the backend(User Measurements
and User DetaildDBs) and displayed on the apflication screensdynamically.
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4.1 Integration approach , progress and future work

The integration approach d the disaggregation algorithm with the BENEFFICE platform backend is
presented in the Figure below:

Beneffice Back End
Disaggregation
P = . 5. Engine replies with the Engine Integration
dissagregated values
for the measurements
REST API
*
BENEFFICE 4. Beneffice Sends
Back End Service User Energy
6. Back End Measurements
Stores I‘Ieasurements REST API '
In the Database _79
»
3. Get user consumption
data for Disaggregation
specific date/nour Engine
2. Engine Requests
T ) user consumption REST APl Wrapper
data for specific hour
—— e — REST API é
: ©
. 0ol _
1. Scheduler triggers
BENEFFICE BENEFFICE user hourly
User Details Database  User Measurements Database disaggregation
data generation

Figure 8: Integration Plan of the disaggregation algorithm with the platform backend

The steps to be followed for theintegration and the communication between the disaggregation
algorithm and the BENEFFICE platform backends well aghe status of each one of the integration

stepsare described in the table below

A scheduler triggers a power disaggregation reques| Already  implemented in

every hour, for each BENEFICE user account . 45180 AEO
algorithm engine
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* ok

2 The disaggregation  algorithm  requests use| Already  implemented in
consumption data for the specific user for the specifi(. 45! 6 O AEO
hour. algorithm engine

3 The BENEFFICE backend receives the user consumpti The BENEFFICE backen
data (from the Power Meter installed in the residence) needs to get theactual user
stored in the User Meaurements DB for the requested consumption data from User
hour and for each user account Measurements DBThe APIcall

is yetto beimplemented.

4 The BENEFFICE backend sends the user consumpti The BENEFFICE backensknds
data for the requested hour and for each user account t{ replies with the correct type of
the disaggregation engine. If additional values (e.g. us¢ databut they aremock datafor
has hybrid vehicle, etc.) are available, the disaggregatiq now. This step is connected tg
engine can use them. the status of step 3 aboveThe

backend needs to send the
actual values from the User
Measurements DB

5 The disaggregation engine replies with thg Already implemented in
disaggregated results for the requested hour anafeach|. 451 6 O AEO
user account algorithm engine

6 The BENEFFICE backend stores the disaggregat The BENEFFICE Backend
results for the requested hour and for each user accour receives the disaggregated
in the User Measurements Database results and stores them in the

User Measurements DB

4.2 Design and development process

The design and development processf the integration of the backend and the disaggregation
algorithm includes the following tasks:

T

1

ED to send the API documentation fothe disaggregation algorithmengine. Status: already

completed

NTUA to send the specifications of thdisaggregation algorithm engingo ED. Status: already

completed

ED to send the mock API of thdisaggregation algorthm engine. Status: already completed
NTUA to sendthe disaggregation algorithm engineto ED. Status: already completedand

tested with mock data
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9 Actual integration of the disaggregation algorithm engine Status: pending to test with the
actual values fromthe databases

4.3 Demonstration of work done so far

4.3.1 Disaggregation algorithm processing data

In order to run the disaggregation algorithm,the following commandis executed at the backend:

i/common/

docker.internal:

Figure 9: Backend execution command for the disaggregation algorithm

A screenshot of theoutput of the disaggregation algorithm is presented in the figure belowlt
contains the logs of the requests done to the backend as well as data processing messages
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Figure 10: Screenshot of the output of the disaggregation algorithm

Below some screenshots are shown that preserthe requests performed by the disaggregation
algorithm engine.

GET v
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"additionData": {
"hasHybrid

1

"applicationInstallationDate™: 1551780198,
"country™: "GR",
"dateMeasurementsStarted”: 1551780198,
"engagementStatus": 18,

“gatewayId"™: "ABC123123123ABC",
"lastTimeAppkasUsed”: 1551788198,
"profilePercentageCompleted”: 8@,
"userId": "userl”,

"userSegment”: "Environmentalist”

JRL}}/disaggregation/measurements/user]

POST v

"consumption”: @.5811827312599028,
"dateFrom": 1568989852,

“dateTo"™: 1568998571,

"disaggrega

15365832312792657,
17269281158543676,
25364982812113646,
12456298890963312,
8@8354216213118885,
1454834555651278,
B67652081761985293,
B7482635885776757,
@

000000600
S S

GET A il URL}}/disaggregation/measurements/user1/19

2012422
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"additionData™: {
"hasHybrid":

1

b

"country”: "GR",

"dateFrom™: 1568989847,

"dateTo": 1568993447,

"profileDetails": [

i

"averageConsumption”: 9.384954,
"classMame": "Classl",
"earliestiTimeStart”: 1
"earliest2TimeStart”: 1,
"earliest3TimeStart”: 1
"earliest4TimeStart”: 1
"expectedlDuration™: 33,
"expected2Duration™: 42,
"expected3Duration”: 19,
"expected4Duration™: 46,
"latestlTimeStart”: 18801,
"latest2TimeStart”: 18801,
"latest3TimeStart”: 18801,
"latest4TimeStart": 18581

"averageConsumption”: 1.4888287,
"classMame": "Class2",
"earliestiTimeStart”: 1
"earliest2TimeStart”: 1,
"earliest3TimeStart”: 1
"earliest4TimeStart”: 1
"expectedlDuration™
"expected2Duration
"expected3Duration™: 21,

"expected4Duration”: 24,

"latestlTimeStart”: 18801,

1
“reading": 8.77261466, f
"timestamp”: 1568989950

"reading": 8.9325478,
“timestamp": 1568989951

"reading": 8.9185621,
“timestamp”: 1568989952

"reading": @.9798463,
“timestamp”: 1568989953

"reading": 8.741381,
"timestamp": 1568989954

"reading": 8.4868382,
“timestamp": 1568989955

"reading": ©.39621374,
“timestamp”: 1568939956

“reading": @.19449888,
“timestamp": 1568989957

"reading": 8.1833283,
"timestamp”: 1568989958

Figure 11: Screenshots that present the requests performed by the disaggregation algorithm
engine
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5.1 Integration approach , progress and future work
The integration approach of the recommendation engine with the BNEFFICE platform backend is

presented in the Figure below:

Beneffice Back End

Recommendations
Engine Integration

BENEFFICE
User Details Database

4

&

v

Recommendation
Engine

REST API Wrapper

®

1. Scheduler triggers daily
recommendation

data
< M generation

Weather Info

6. Send
Recommendation
Motification
to Mobile App 4. Engine API replies with the
recommendation
Beneffice results and coins generated
Mobile App for the measurements
7. Send 2B fiice Send
Recommendation repl > - DENETice sends
to Backend o User Analytics, Consumption———*]
and Mesage Data
REST API
8. Store User . 2. Engine Requests
Recommendation ‘|‘ i Consumption and
Reply to BENEFFICE Analytics Message Data
Backend Back End Service REST API
5. Back End —
Stores Recommendation
Message and Coins
In the Database
2.1 Get user
analytics data
for specific date
2.3 Get User
Recommendation 2.2 Get User

5
=

BENEFFICE
User Measurements Database

Figure 12: Integration Plan of the recommendation engine with the platform backend

The steps to be followed for the integration and the communication between theecommendation
engine and the BENEFFICE platform backeyak well asthe status of each one of the integration steps
are described in the table below.
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* ok

A scheduler triggers daily the recommendation datg
generation, through the BENEFFICE backend

Already
. 45!
engine

implemented  in
60 OAAI

The BENEFFICE backend reads the data received frq
the sensors/meters installed at the residence and the
user profiling data for each user account from the Use
details and User measurements databases

The BENEFFICE backen
needs to get theactual user
consumption data from User
Measurements DB and the
User Details DBThe API calls
are yet to beimplemented.

The BENEFFICE backend sends the data received fr
the sensors/meters installed at the residence and the
user profiling data for each user account to the
recommendationengine

The BENEFFICE backensends
replies with the correct type of

data but they aremock datafor

now. The backend needs to
send theactual valuesfrom the

User Measurements DBand

the User Details DB

The recommendation engine replies with the proposeq Already  implemented in

recommendations/challenges for each user account . 45100 méndatidn
engine

The BENEFFICE backend stores the propos¢ The data that the

recommendations/challenges for each user acca in
the User Details database

recommendation engineposts
is all received but are not
stored yet in the database.

The BENEFKCE backend sends the
recommendations/challenges for each user account t
the BENEFFICE mobile application. The BENEFFI
mobile application displays the
recommendations/challenges (based on their priority)
to each user account.

The API endpoint from the

backend to the mobile
application is not yet
implemented.

Each wuser can like or dismiss the propose
recommendations/challenges. The BENEFFICE mobi
APDPl EAAQGET T O Aeblytd thdd BENEFFICE
backend

This isalready implemented

The BENEFICE backend stores the reply of each user
the User Details database

Thisis yetto be implemented
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5.2 Design and development process

The design and development process of the integration of the backend and trecommendation
engineincludesthe following tasks:

1 ED to send the APl documentation for theecommendation engine Status: already
completed

1 NTUA to send the specifications of theecommendation engineto ED. Status: already

completed

ED to send the mock API of theecommendation engine Status: already completed

1 NTUA to sendhe recommendation engineto ED. Status: already completedand tested with
mock data

9 Actual integration of the recommendation engine Status: pending to test with the actual
values from the databases

=

5.3 Demonstration of work done so far

5.3.1 Recommendation engine processing data

In order to run the recommendation enginethe following commandis executed at the backend:

do run --rm -

Figure 13: Backend execution command for the recommendation algorithm

Ascreenshot of theoutput of the recommendation engine is presented in the figure belowt contains
the logs of the requests done to the backend as well as data processing messages
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er.internal:5s

ful GET for
ful GET for

Figure 14: Screenshot of the output of the recommendation engine

Below some screenshots are shown that presenhe requests performed by therecommendation
engine.
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GET

GET

_URL}}/recommendation/message-statistics/user1

"messages":

{

e

-

]

"categoryTag": "General",
"codeld”: "Code_1",
"lastTimeSend": 1568986888,
“timesDisliked": 5,
"timesliked": 18,
"timessendSoFar”: 28

"categoryTag": "General”,
"codeld”: "Code_2",
"lastTimeSend": 1568986888,
“timesDisliked": 1,
"timesliked": 2,
“timesSendSoFar”: 4

"categoryTag": "General”,
"codeld”: "Code_3",
"lastTimeSend": 1568986888,
“timesDisliked": 3,
"timesliked": 7,
“timesSendScFar”: 14

"categoryTag": "General”,
"codeId™: "Code_4",
"lastTimeSend": 1568986888,
“timesDisliked": 1,
“timesliked": 2,
"timesSendSoFar™: 5

"categoryTag": "General”,
TrndaTA" . "fada GO

_URL}}recommendation/power-consumption/user1
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"consumptions™: [
£
"actualConsumptionReading": 1.724,
"averageConsumptionReading”: 2.223,
"otherUsersConsumpticnPercentagesClass
"otherUsersConsumptionPercentagesClass2":
"otherUsersConsumpticnPercentagesClass3™:
"otherUsersConsumptionPercentagesClass
"otherUsersConsumptionPercentagesClass
"otherUsersConsumptionPercentagesClass
"otherUsersConsumptionPercentagesClass7"™:
"otherUsersConsumptionPercentagesClass8"™:
"otherUsersConsumptionPercentagesClass9™:
"timestamp”: 1568986885491,
"userConsumptionPercentagesClassl”: ©.34,
"userConsumptionPercentagesClass2": ©.45,
"userConsumptionPercentagesClass3™: @.14,
"userConsumptionPercentagesClass4™: @
"userConsumptionPercentagesClass5™: @.
"userConsumptionPercentagesClass6™: @.
@
@
]

"userConsumptionPercentagesClassy™:
"userConsumptionPercentagesClasss
“userConsumptionPercentagesClass9":

"actualConsumptionReading”: @.544,
"averageConsumptionReading”: 2.148,
"otherUsersConsumptionPercentagesClass1™:
"otherUsersConsumptionPercentagesClass
"otherUsersConsumpticnPercentagesClass
"otherUsersConsumpticnPercentagesClass
"otherUsersConsumptionPercentagesClass5™:
"otherUsersConsumptionPercentagesClassé™:
"otherUsersConsumptionPercentagesClass
"otherUsersConsumptionPercentagesClass

PR S S S OO ® S

POST - {{BASE_URL}}/recommendation/messages/user]

"generatedMessages": [
i
"coinsAwarded”: 68,
"messageCategory™: "Categoryel”™,
"messageld": "messageld”,
"messageText”: "sample text",
"requiresExteriorValues": true
¥
1,
"time": 1568986838

Figure 15: Screenshots that present the requests performed by the recommendation engine
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6.1 Integration approach , progress and future work

The integration approach of the green energy scheduling engine with the BENEFFICE platform
backend is presented in the Figure bels:

Beneffice Back End

n Scheduling

ne Integration

48]

ng

4
'

Green Scheduling

Engine

REST APl Wrapper

o)

1. Scheduler triggers daily

green sche

-
J [
, LA
1]
T =
1]

0

1

m
=

D. Back

Stores Analytic

@ In the Database L

[1]
b

[y

Figure 16: Integration Plan of the green energy scheduling engine with the platform backend

The steps to be followed for the integration and the communication between the green energy
scheduling engine and the BENEFFICE platfio backend, as well asthe status of each one of the
integration steps are described in the table below.
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