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CEXAKOM

1. INSTALLATION

DEFAULT INSTALLATION, THE PROGRAM ALLOWS YOU TO INSTALL SEVERAL COMPONENTS:

e  PLUTO SERVER THIS IS THE HEART OF THE PRODUCT, IT WORKS AS A WINDOWS SERVICE
e  PLUTO CLIENT WINDOWS BASED APPLICATION TO CONFIGURES THE PROJECT
e PLUTOWEB WEB SERVER WITH 7 APPLICATIONS FOR UNLIMITED USERS

o POSTGRES DATABASE CONTAINS ALL PROJECT SETTINGS AND THE DEMO DATABASE
LOGIN: postgres PSW: pluto PORT: 3002

4 1V L JANARYARICS

MONITORING - REPORTING - ANALYSIS

Select the components to install

&8 - Application
- Server
7« Driver OSIsoft PI
%, - Driver Oracle
- Web Server
ent
*C Data Bridge

= - Options
%, = Pluto4Office ([Export Excel)
- PlutodGMail

Total space required on drive:

Space available on drive:

OPTIONAL

e PLUTO OPC BRIDGE TUNNELER PROGRAM FOR OPC DA

e PLUTOA4OFFICE ADD IN TO CREATE DATA EXPORT TEMPLATES FOR EXCEL

e PLUTO4GMAIL TO AUTOMATICALLY RECOVER CSV/TXT FILES FROM A GMAIL MAILBOX

INSTALLED FILES AND PROGRAMS: C:\Program Files (x86)\Exakom\PLUTO Analytics

PLUTO CAN BE INSTALLED ON ALL 64-BIT WINDOWS OS

FRAMEWORK.NET 4.8 OR HIGHER

PORT 3000 & 3001 FOR PLUTO CLIENT-SERVER EXCHANGES

PORT 3002 FOR POSTGRE DATABASE

IIS CONFIGURED IN HTTP MODE (PORT 80 by default) & CAN BE CHANGED IN HTTPS
HARWARE MINIMUM, PROC > 2.5 Ghz 4 cores, 8 GB RAM, 100 GB SSD > Drive, Ethernet Card
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USER INTERFACES

1.1. PLUTO SERVER MANAGER

AVAILABLE FROM THE TASK BAR (SERVICES), IT IS THE PROGRAM THAT ALLOWS YOU TO:
- CONTROL THE SERVER (STOP /START/RESTART)
- INSTALL THE LICENSE (PERMANENT/TEMPORARY)

- RESET THE SERVER (LOAD PROJECT/CREATE NEW PROJECT)

INSTALLING THE LICENSE REQUIRES THE GENERATION OF A "REQUEST" CODE WITH:

- LICENSE NUMBER
- THENAME OF THE

Start Service
Stop Service

Restart Service

Startup Project  »

Log Files » Request License

Install License

I| Licensing 2 |

Current License
About

Temporary License

END USER
Request PLUTO Live Rep_om?cm

Please define informations below, generate the Request License Key and send it to sales@exakom.com.
Mext you will receive your PLUTO Live Report license key.

PLUTO Live Report - License Parameters
License Code : 2012 EXA 0235

Customer Name :  EXAKOM

PLUTO Live Report - Request License Key

00704619508812005510103316500911017614102814113517715707507103014605705214
01100750840110750670630311322001851012110630100780430570120972352401101811
81217069123035138151141033207253232231130234

[ Generate Request License Key ] [ Copy Request License Key to Clipboard ] [ Close

THE LICENSE CODE IS INSTALLED BY COPYING THE CODE SENT BACK

# Installer la licence PLUTO Live Report >

Pour installer la licence, entrez la clé fournie lors de l'achat de PLUTO Live
Report et cliquez sur OK.

Mo. licence |EJ‘-12F—?545—3TD J-EFER-36F0-05BD-8ATC-4537-341D-0F4C-9¢

e
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CEXAKOM

1.2. PLUTO CLIENT

THIS IS THE PROGRAM THAT ALLOWS YOU TO CONFIGURE THE PROJECT

£ - B

Pluto Client  Pluto Monitoring Pluto Web

@ 13°C Ensoleille ~ § ’ m oz ) P 1200 B

- Eakom e < | Pluto Analytics - ] s
Accueil Partage Affichage 0
Eula = v 4 |« Exskom > Pluto Analytics v O Rechercher dans : Pluto Analytics
7 *  Nom . Medifié le Type
OPC Data Bndge v A repide Documentation 0 023 11:36 Dessier de fichiers

[ Bureau

ExternalAssemblies Dessier de fichiers

‘ Téléchargements

- GraphicalResources
Pluto Client Pluto Analytics

Dossier de fichiers

log Daossier de fichiers
csv Plute4Emails Dossier de fichiers
- Pluto Server etc PlutodOffice Dossier de fichiers
EXAKOM PlutaClient Dossier de fichiers
PlutoUserGuide GraphicalResources PlutoServer Dossier de fichiers
PluteVideo Dossier de fichiers
FORMATION
PluteWeb Dossier de fichiers
Uninstall Pluto Analytics V4.0 fcon Color Projects Dossier de fichiers
Mobile Rdbms Dossier de fichiers
y PLUTO 4.00
Fvrel
@ OneDrive - Exakom v € >
12 élément(s) =

LIST OF PROGRAMS

PLUTO SERVER: ENABLES TO LAUNCH THE PLUTO SERVER MANAGER IN THE TASK BAR (§page 3 - SECTION 1.1)

PLUTO CLIENT: ENABLESTO LAUNCH THE PROJECT CONFIGURATOR

UNINSTALL: ALWAYS USE UNINSTALL PROGRAM TO UNINSTALL COMPLETELY THE SOFTWARE AND ALL COMPONENTS

PLACE THE PLUTO ANALYTICS DIRECTORY IN THE QUICKACCESS BAR

AFTER THE FIRST INSTALLATION, THE PRODUCT RUNS FOR 40 DAYS WITHOUT A LICENSE
THE PROJECT IS ANAME.XML FILE LOCATED IN THE "PROJECTS» DIRECTORY

BACKUP FILES (. BAK) ARE CREATED IN THE PROJECT\Backup directory.

YOU MUST COPY & RENAME TO .XML TO RETURN TO THE PREVIOUS BACKUP
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r———

PLUTO CLIENT CAN BE INSTALLED ON THE SERVER AND ON OTHER COMPUTERS ON THE NETWORK

=

p— =

o] L.JS

11O | 0

réseau industriel K » | 4 v
@ :
PLUTO SERVEUR + PLUTO CLIENT PLUTO CLIENT
PLUTO CLIENT
P2 IP3
IP1

TO CONNECT, YOU MUST:
a. KNOWTHE IP ADDRESS OF THE SERVER (localhost or 127.0.0.1 LOCAL ACCESS)
b. PUTALOGIN AND PASSWORD (admin, pluto BY DEFAULT)

Server Connection {Server Name or IP address)

g Known Servers: | http://localhost:3001/Pluto ['I

Mex Url: | http://spectre-dd:3001/Pluto/Discovery

Disconnect

Project Name: |Demo370

User: §admin Password: eesee

%SR‘Q'.@

NOHITONNG REPORTING - ANALYSIS

Copyright 2010-2023 - All rights reserved - Version 4.0 Beta 221221

THE USER CAN EITHER CREATE A NEW PROJECT OR OPEN AN EXISTING ONE

1. IFTHE CONNECTION IS NOT POSSIBLE, THE SERVER IS NOT RESPONDING
OR THE LICENSE IS NO LONGER VALID

2. THE OPENING OF PORTS 3000 AND 3001 ARE NECESSARY

3. THE DEMO PROJECT IMPLEMENTS MOST OF THE FEATURES
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AFTER THE CONNECTION, THE STUDIO STARTS. IT IS MADE OF 4 INTERFACES, THE MAIN ICON AND THE 3
SECTIONS AT THE RIBBON LEVEL:
A. DATA MANAGEMENT
MANAGEMENT OF DATA SOURCES, KPI AND ALARMS
B. DESIGNER
CREATE TEMPLATES FOR REPORTING, MONITORING & MOBILE DOCS
C. APPLICATION
FORTESTING & VIEW APPLICATIONS IN LIVE OR REPLAY MODE
D. MAINICON
USER & PROJECT MANAGEMENT

SECTIONS A AND B ALLOW TO CONFIGURE & DESIGN THE PROJECT

Weicome DB Connection Analytics Data Export | Quality

Data Management

______________
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1.3. PLUTO WEB
ALL APPLICATIONS CAN BE OPERATED FROM A BROWSER

. - - - ' 0 .l
- a BB B, | | sl a
-a ” | oems L St e
.
= |

JE 8 ..i-.‘i_«'."sANA“T'cis”|||||"||||||||||||
. il ..I|I||l|||||l

1. PLUTO WEB OFFERS 7 COMPLEMENTARY APPLICATIONS
2. PLUTO WEB SUPPORTS UNLIMITED CLIENT
3. RUNSLOCALLY ON THE COMPANY'S INTRANET OR ON THE INTERNET
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2. CREATING APROJECT

WORKFLOW

Create New Project

Data collection

=
T

Connection to existing

-

Create a 5QL DB to archive
Data directly

databases
*  Historigns
*  5QLDb
v

* MySQL (for example)
root, plyto, 3307

OPC connection (DA or UA)
with logging groups

lot connection
with login or Tokens

Csv files
manual data or 3™ party

Smart Browser Configuration
Tag Selection, renaming and

presentation in a new clean organization

A

Data Transformation

Create STATISTICS & KPI
to be archived in SQL DB

Create ALARMS
to be archived in SQL DB

Data Verification & Correction
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CEXAKOM

Applications

n Create TEMPLATES for
reporting, monitoring, mobile

Create a Template

Letter, A3, Ad, Portrait, Landscape, Screen ...

v

Create global resources

Create Create Filters for
Time Periods data & alarms

n The Objects

Intelligent Objects Design Objects

Bar, Pie, Graph ... lcon, Image, titre ...

n Configuration of properties

auto reporting & monitoring

a

WEB management

| WEB REPORTING | | WEB ANALYTICS TREND
WEB MONITORING WEB ANALYTICS BAR

WEB MOBILE AMNALYTICS WATERFALL

| TACHES | | WEB ANALYTICS ALARM

User Rights
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3. DATA MANAGEMENT

ITIS THE TECHNICAL SECTION OF THE PRODUCT THAT ALLOWS TO ARCHIVE, AGGREGATE & TRANSFORM ALL
DATA IN KPI AND ALARMS.

Pluto Configurator - DemoAnalytics - admin

Applications

Weicome DB Connection Data Export  Quality

3.1. DATABASE CONNECTION

- PLUTO ALLOWS YOU TO CONNECT TO MULTIPLE DATABASES
- CONNECTING TO THE DATABASES REQUIRES AUTHENTICATION SET DURING INSTALLATION

Server Name | SPECTRE-DD\SQLEXPRESS || Prease select or edic

Authentication User : |sa Password @ eesses
IEI Status: Connected

Select Database : fb. |W| D Enable Data Replacement

- PLUTO ALLOWS YOU TO CONNECT TO EXISTING TABLES.
IT SUPPORTS TWO TYPES OF TABLES:
=  MULTIPLE FIELD TABLE (one column per variable)
=  SINGLE FIELD TABLE (all variables are in 1 single column)

Timestamp Timestamp DRl veerss
01/01/2018 00:00 01/01/2018 00:00 Teg1 2 6 77777777777777
02/01/2018 00:00 01/01/2018 00:00 Tag2 0
03/01/2018 00:00 01/01/2018 00:00 —
04/01/2018 00:00 02/01/2018 00:00 Tag 1 21
05/01/2018 00:00 02/01/2018 00:00 Tag2 1

03/01/2018 00:00 Tag 1 26
03/01/2018 00:00 Tag2 0
04/01/2018 00:00 Tag1 19
04/01/2018 00:00 —
05/01/2018 00:00 Tag1 19
05/01/2018 00:00 Tag2 23
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EXERCISE 1: CONNECTING TO THE POSTGRESQL DATABASE, PLUTODEMO

Server Mame | localhost |-m-| Please select or edit.

Authentication : User 3 |p{:5tgres | Password : | L1121 ©
TCPAIPPort (3002 | | ResetDefauitPorts| |wGonmects| Status: Connected

Select Database : | plutodemo »| |- & Create Database | Enable Data Replacement

THE POSTGRESQL DATABASE CONNECTION PARAMETERS INSTALLED BY PLUTO ARE:

LOGIN: postgres PSW : pluto PORT : 3002
CONNECTING TO TABLES
» ENERGY

» PRODUCTION

» PROCESS

A Status Name Writable Empty Delste
"-f Connected  production E -
5 Connscted temperature \EI E
l-'r Connected  oes \El E
] commae ) & .
Table Preview
A Timestamp Heat_Meter_i HeotWater_Meter_1 Elec_Meter_1 Elec_Poweri Heat_heer_2 HotWater_Meter 2 Elec
J 01,/01/2021 00:00:00  175427.000 8903.300 90643.000 2.400 177817.000 2803.750 144; &
01,/01/2021 01:00:00  175438.000 8207220 90645000 9.600 177826.000 9907050 144,
01,/01/2021 02:00:00 | 175452.000 8310630 90649.000 10.800 177340,000 8910350 144,
01/01/2021 03:00:00 175463.000 8913.380 S90658.000 21.600 177850.000 9914270 144,
01,/01/2021 04:00:00  175474.000 2313.180 Q06E7T.000 21.600 177260.000 2917.620 144,
A A4S0 ACON0N ATEAOR AN ONTT 400 ANSTE ANN T4 AN ATTOTT AN L=Ta b T B b1 ] A48
£ >ow
LIST OF AVAILABLE DATABASE DRIVERS:
:: SQL SERVER :: MySQL (& MariaDB)  :: ORACLE :: POSTGREE
:: OSISOFT PI :: PROFICY GE :: BRAINCUBE :: PCVUE
:: WONDERWARE ::PANORAMA
TTTTTTTTTTTTA 1
1 e e e e e e e
| 1
1 1
I 1
| Q |
| A I e e e e e e e e e e e e e e e e e e e e s e e e e e e e e e e e s e e e e e e e e e e e e e s e e e e s e e
I 1
! 099 |
\ 1
! P
| NOTE !
1
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EXERCISE 2: CONNECTING TO A NEW DATABASE

- CONNECTING TO POSTGRESQL
- CREATION OF THE DATABASE HISTORIAN * BUTTON ' CREATE DATABASE ¢
- CREATION OF 2 TABLES in LOCALTIME *BUTTON ' DATATABLE ¢

Carver Mame : | localhost |ﬂ| Please select or edit

Authentication : User :||':|ostgres | Password :| SEREe L O] |

TCP/IPPort  :[3002 | [ ResetiefauitPorts| |-~Conmectw| Ststus: Connected

Select Database : |m h| |_M| |:| Enable Data Replacement

Please select @ Table and configure it in the right section

| DataTable | | | Aiarm Tabie

A Status Mame Writable Emnpty Delets

* Connected publicesy IEI E
* Connected public.opc IEI E

1. TABLES CREATED BY PLUTO ARE ALWAYS IN SINGLE FIELD FORMAT
2. PLUTO ALLOWS YOU TO CREATE DATATABLES IN UTC OR LOCAL TIME.
UTC CORRESPONDS TO AN ARCHIVING BASED ON UNIVERSAL TIME

-
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EXERCISE 3: IMMEDIATE DATA EXPLOITATION IN PLUTO ANALYTICS
1. FROM THE DATA IN THE TABLES:
» ENERGY
» PROCESS
CREATE THE FOLLOWING SMART BROWSER (§page 19):

Definition | Properties

[£] TablesBrowser [@hupase.| | [3] [-Fiter| | W SmartBrowser 2/ Unlimicediags
Drag and drop tag(s) to Smart Erowser [ E— [ Lo 2 0B 9 9 oy
b 5 Collea | % orpragsbere
4 B comect . B -
B[ publicenergy © Eleci [Connect/public.energy/Elect]
4 ] public.process & Bec? [Connect/public.energy/Elecz]
S a1[0] @ Elec3 [Connect/public.energy/Eleci]
S Az[0] @ Elec4 [Connect/public.energy/Elecd]
G a3(0] = @ Elecs [Connect/public.energy/Elecs]
% Booll [1] @ Elecs [Connect/public.energy/Elect]
§ Bool2 [0] @ Elec? [Connect/public.energy/Elec?]
4 Boel3 [0] @ Elect [Connect/public.energy/Elecs]
@ Book [0] @ Flec [Connact/public.energy/Elecd]
4 Energy [1] 4 | Hant
& Fqlo] ] @ Elec (kwh) [Connect/public.process/Energy]
A gm[mmpmkpmmmmm ...............
@ Pres1[0] @ Power [Connact/public.pracess/Power]
§ Presz[0]

2. LEVERAGE DATA IN PLUTO WEB ANALYTICS:
» ANALYTICS TREND
» ANALYTICS BAR
» ANALYTICS WATERFALL

BEFORE USING THE WEB, NEVER FORGET TO SAVE THE PROJECT
URL PAR DEFAUT : http://localhost/PlutoWeb (§page 34)
OR REPLACE LOCALHOST WITH THE SERVER'S IP ADDRESS

LOGIN: admin PSW: pluto (8page 41)
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REARE

3.2. REAL-TIME COMMUNICATION

OPC CONNECTION

PLUTO IS AN OPC CLIENT THAT ALLOWS REAL-TIME DATA EXCHANGE WITH AN OPC DA or UA server

THE PRINCIPLE IS TO COMMUNICATE WITH AN OPC SERVER (SCADA, CONTROLLER, COM SERVER, ETC.)

EXAKOM SUGGESTS MULTI-PROTOCOL OPC SERVERS (BACNET, ETHERNET IP, MODBUS, PROFIBUS, ETC.)

OPC UA CONNECTION

- ENTERTHE IP ADDRESS OF THE OPC SERVER AND THE PORT (LOCALHOST IF IT IS ON THE SAME MACHINE)

EXCHANGE CERTIFICATES IN CASE OF SECURE COMMUNICATION (BETWEEN PLUTO AND THE OPC SERVER)

- SELECT THE SERVER FROM THE LIST AND CLICK ON CONNECT AND THEN SAVE

% OPC UA Source Name | k7 SERVER

Discovery Url : |opcitcp://127.0.0.1:49320

Please insert your server url and po

OPC Server End Points Available Browse End Foints

4 Application Mame Url Security Mode Security Profil Transport Profil Uri
KEPServerEX/UA@SPECTRE-DD opctopl/M127.000.1:49320 Mone Mone http:/fopcfoundation.org/UA-Profile
KEPServerEX/UA@SPECTRE-DD opctcp/M127.000.1:49320 Sign Basic128R=als http:/fopcfoundation.org/UA-Profile

KEPServerEX/UARSPECTRE-DD
KEPServerEX,/UA@SPECTRE-DD

opctop/M127.000.1:49320  SignAndEncrypt Basic128R=a15 http:/fopcfoundation.org/UA-Profile
opciopf127.000.1:49320  Sign Basic256 http:ffopcfoundstion.org/UA-Profile

ONCE THE CONNECTION IS ESTABLISHED, YOU NEED TO CONFIGURE THE ARCHIVE (NEXT PAGE)

OPC DA CONNECTION (OLD OPC GENERATION)
- REQUIRES THE INSTALLATION OF THE OPC BRIDGE ON THE SCADA WORKSTATION

ENTER THE IP ADDRESS OF THE OPC SERVER (LOCALHOST IF IT IS ON THE SAME MACHINE)

- SELECT THE SERVER FROM THE LIST AND CLICK ON CONNECT AND THEN SAVE

SERVER & CLIENT ON DIFFERENT SERVERS

PLUTO BRIDGE

OPC SERVER PLUTO ¥ PLUTO @)
SCADA opc cLient > OPC CLIENT !’
—-_IP 31
LER 1P 22 PLUTO BRIDGE
| | OPC SERVER
pa— ! .
\‘ TCP/IP NETWORK
------------------
1

| PLC/RTU |

B I
______________
I 1
| 1
1 e e e e e e e e e e e e e e e e e e
1 1
I 1
! |
1 £
I L T R I I I I I R I T T R
I 1
| 1
! |
1
! NOTE L e e e e e
I 1
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3.3. REAL-TIME DATA ARCHIVING
ARCHIVING GROUPS

1. SELECT THE DESTINATION TABLE
2. SELECT THE DATA FROM THE SOURCE (OPC)

3. CONFIGURE THE LOGGING RULES wiITH AN OPTIMIZATION OBJECTIVE

- ON CHANGE (STATE CHANGE OR DEABAND %)
- PERIODIC (EVERY MIN, EVERY HOUR...)
- ON EVENT (WHEN AN EVENT OCCURS)

- ON PREDEFINE TIME (TEAM SHIFT, MIDNIGHT...)

Data Table |wBrowses| |*50t2data ope LOGGING Properties

. Multiple logging options can be selected to get clean and accurate
sect e e

4 Tagname Data Source | Address Walug On Change Tolerance
UaA_OPC_Kep_BMS_Site_1_AirTemp & ns=2Z:5=0PC Kep.BMS.Site 1.AIrTemp 32 | 0~ IF Browse
UA_OPC_Kep_BMS_Site_1_GateStatus Ua ns=2Z5=0PC Kep.BMS5 Site 1.GateStatus 1
UA_OPC_Kep_BMS_Site_1_HeatStatus Ua nz=2;5=0PC KepBMS Site 1. HeatStatus o

[] Log all values when Tag value change
UA_OPC_Kep_BMS_Site_1_Templevell UA ns=2;5=0PC KepBMS.Site 1.TemplLevell 2425
UA_OPC_Kep BMS5_Site_1_TemplevelZ ua ns=2:5=0PC Kep.BMS Site 1.Templevel2 23.3333339691162 | |
UA_OPC_Kep BMS_Site_1_Templeweld UA nz=2:5=0PC Kep.BMS Site 1.Templevel3 24.33333306591162
UA_OPC_Kep_BMS_Site_1_TemplLeveld UA ns=2:5=0PC Kep.BMS Site 1 TemplLeveld 27 Every
< oW

Database Table Preview for this Group

4| Timestamp Tag Valua Quality I:l On Event

J 14/04/2023 142047 UA_OPC_Kep_BMS_Site_1_TempLevelt 2225 0 A -
14/04/2023 14:20:47  UA_OPC_Kep_BMS_Site_1_GateStatus 1 0 Eiaiia
14/04/2023 14:20:47  UA_CPC_Kep_BMS_Site_1_HeatStatus 1 0
14/04/2023 14:20:47  UA_OPC_Kep_BMS_Site_1_Valve2 1 0
14/04/2023 14:20:47  UA_OPC_Kep_BMS_Site_1_Valvel 0 0 [] ©nTime
14/04/2023 14:20:45  UA_OPC_Kep_BMS_Site_1_Templavel3 2225 0 @
14/04/2022 14:20:45  UA_CPC_Kep_BMS_Site_1_Templevsl2 243000007620305 0 SelectTime: | 00000 |E
14/04/2023 14:20:45  UA_OPC_Kep_BMS_Site_1_TempLevel7 232000007629395 0 @

v

samarn: 1aznac | e e con oaac sxe 1 Tamaiowct T a

1. RESPECT THE LOGGING RULES (§page 16)
2. ITIS POSSIBLE TO DEFINE SEVERAL GROUPS

3. ITIS POSSIBLE TO COMBINE SEVERAL RULES TOGETHER
4. ITIS POSSIBLE TO REJECT OUT-OF-BOUNDS POINTS
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THE PERFORMANCE OF THE APPLICATION DEPENDS ON THE QUALITY OF DATA LOGGED.
- TOO MUCH DATA SLOWS DOWN THE APPLICATION
- NOTENOUGH DATA AND THE APP HAS NO VALUE
IT IS THEREFORE NECESSARY TO THINK ABOUT AND OPTIMIZE ARCHIVING BY RESPECTING A FEW RULES.

THERE ARE 3 TYPES OF DATA
- BOOLEANS OR STATE VARIABLES (MOTOR, PUMP, LINE STATE...)
- ANALOG VARIABLES (POWER, TEMP, SPEED, LEVEL, PRESSURE, FLOW RATE...)

- METERS (ENERGY, PRODUCTION, ETC.)

MOTOR POWER ENERGY
3 10 000 100 880
000 140 828
2 7 000 100 860
1 4 000 100 840
[ 0 D LI
a T 1 00D 100 5220
11:00 15:00 15:00 23:00 03:00 ar.oo 11:00 15:00 13:00 23:00 d3:00 0700 11:00 15:00 19:00 23:00 03:00 a7:00
RECOMMENDED ARCHIVING RULES
- BOOLEENS: CHANGE OF STATE + MIDNIGHT
- ANALOG: DEADBAND % + HOURLY
- METERS: EVERY 10 MINUTES

IF IN DOUBT, ARCHIVE EVERY MINUTE (1440 POINTS/DAYS)

EXERCISE 4:

- CREATE AND CONFIGURE 3 ARCHIVE GROUPS (STATUS, ANA, COUNTER)
- ARCHIVE IN OPC TABLE

1. ARCHIVING EVERY SECOND WILL FULL UP YOUR DISK SPACE VERY QUICKLY
SO YOU SHOULD AVOID IT RIGHT AWAY OR DO IT ONLY FOR FEW IMPORTANT TAGS
2. DO NOT MIX DIFFERENT TYPE OF ANALOG VARIABLE IN THE SAME GROUP
CREATE A GROUP FOR POWERS, A GROUP FOR TEMPS., A GROUP FOR FLOWS, ...
3. OBSERVE THE DATABASE QUALITY AFTER 1 WEEK AND CHANGE SETTINGS IF NECESSARY

______________
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3.4.ARCHIVING FROM A CSV or TBOX TMA FILE

CSV FILE EXAMPLE

Hoce 2015t d |

1 [Date  DownElec, DownHydrau, DownMeca, DownUndefined, Down, DownSchedul A

2z 2020-01-01 0OOQ:00:00,0,0,0,1,1,0,0,0,0,0,0

% 2020-01-01 00:15:00,0,0,0,1,1,0,7,0,0,0,0

4 2020-01-01 ©0:30:00,0,0,0,1,1,0,14,0,0,0,0

5  2020-01-01 00:45:00,0,0,0,0,0,0,21,2,7,0,7

& 2020-01-01 ©01l:00:00,0,0,0,0,0,0,28,3,4,1,11

7 2020-01-01 Ql:15:00Q,0,0,0,0,0,0,35,2,7,0,18

= 2020-01-01 01:30:00,0,0,0,0,0,0,42,2,7,0,25

& 2020-01-01 ©01:45:00,0,0,0,0,0,0,49,2,7,1,32

10 2020-01-01 O2:00:00,0,0,0,0,0,0,56,2,7,4,39

11 2020-01-01 02:15:00,0,0,0,0,0,0,63,2,7,0,46

17 2070-01-01 A%-30-00 0 0 0 0 0070 % 7T 0 8% e
£ >

THE OBJECTIVE ISTO SCAN A CSV FILE DIRECTORY AND INSERT THE RAW DATA INSIDE INTO THE DATABASE.

CONFIGURATION

1. THE DRIVER REQUIRES THE CREATION OF 3 DIRECTORIES: RECEPTION, ARCHIVE, ERROR
2. DEFINE THE SEPARATOR USED INTHE FILE: ; |, | space|tab
3. READ THE COLUMN HEADER (TO GET THE TAG NAMES)
4. DEFINE THE DATE & TIME FORMAT (e.g. yyyy-MM-dd HH :mm :ss))
5. SELECT THE DESTINATION TABLE, create the table if necessary (8page 12)
| Root Folder : |C:\CSV\Reception g
. Archived Folder : CACSVVArchives I:‘ To move files once processed.
Error Folder : CACSVA\Errors I:‘ To store files which can't be porsed.
File Properties | (&) Timestamp Settings
Fiekd Delmiter - [[] Use two columns for Timsstamp
e e i e AR T s T

[] uTC Time Format Column Name : Column Name :
[[] Use folder as Tag name Prefix Column Format : I:I Column Format :

I:l Use separate file for name header Specific Format : | yyyy-MM-dd HH:mm:ss Specific Format :
Ll Target Table &5 post Action

]

PostgreSQL2\public.csv Action to Executs After File Treatment - | Mioveto Archived. Foldes: -

1. ACSV DIRECTORY IS INSTALLED WITH PLUTO: C:\CSV WITH THE SUBDIRECTORIES
2. ITISPOSSIBLE TO DEFINE MULTIPLE CSV DRIVERS PER PROJECT

3. ITISPOSSIBLE TO IGNORE CERTAIN FIELDS

4. DUPLICATES ARE MANAGED AUTOMATICALLY

5. ITISPOSSIBLE TO OVERWRITE THE DATA (DB Option: replacement)

______________
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3.5.ARCHIVING FROM AN IOT SOURCE

THE PRINCIPLE IS TO PERIODICALLY INTERACT WITH THE CLOUD DATA PROVIDER'S
AND RETRIEVE THE DATA TO INJECT IT INTO THE DATABASE.

1. CONFIGURE THE DRIVER WITH THE ACCOUNT SETTINGS.

2. INITIATE ACONNECTION

3. RETRIEVE THE LIST OF CONNECTED EQUIPMENT

4. DEFINE THE DATATABLE FOR EACH DEVICE, create the table if necessary (§page 12)

5. DEFINE THE POLLING FREQUENCY

EXAMPLE: EWON FLEXY

="

At

Connection Type | ey Talk2ZM Properties
|:| Account Login Password
of|  Token nEXEpMRJ'LAKXXPWzDJyzBNQHAZEBSEEFmZhOEFpEODJBGIMA| ¥ Name: eWOM - Data Mailbox V2
Status Connected initiatization in progress
¥ Global Configuration

Polling \:E min.

please define the polling period (between 1 and 1440 min.)

Only good quality

a Id Mamg UTC | Data Table forall Alarm Tab  for all Last Synchro Stop ) _ ) ) - )
Only log eWon data with good quality (InitialGood and Good)
258357 HMS_Office_BE l:l MySOL2vdata_ iot 2023-04-14 1 l:l in database.
320530  PackagingMachine O [ 6] 2023-04-14 1 O [ Autoconfiguration
automatic device detection and datobase configuration.
1308223 WaterHesterSystzm_1 O 2023-04-14 1 O
1416011 WaterHeaterSystem_2 O = 2023-04-14 1 O ¥ Alarms Configuration
1416913  WaterHaaterSystam_3 I:| = 2023-04-141 I:l please define the alarm label separator I:l

[ Auto Acknowledge

EndTime State

1. ITISPOSSIBLE TO DEFINE SEVERAL IOT DRIVERS PER PROJECT

2. THE FREQUENCY OF POLLING CAN VARY FROM 1 MINUTE TO 1 DAY
3. DUPLICATES ARE MANAGED AUTOMATICALLY

4. EWON FLEXY CAN BE PAIRED WITH A LORAWAN GATEWAY
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4. SMART BROWSER DEFINITION

THE SMART BROWSER IS AN APPLICATION THAT ALLOWS YOU TO CREATE A SIMPLE AND UNDERSTANDABLE
DATA ORGANIZATION. IT IS BASED OF TWO TABS (DEFINITION AND PROPERTIES)

. Definition I Properties |

[C] Tables Browser £ Update Iz\ §) Smart Browser Igl
Drag andarop gt 0 Smar: Srouser W] | [ B M M e B e e K )
4 5 mysoL B L Smart City =
B ] batch_id B I Smart Machine
B[] plant_meters 4 | | city &Building
B ] plant_process P w2
B[] plant_production B | (Green Energy
P 2] plant_temperature 4 || Meters 35
A4 [ stat B | Elec
@ CTY_bpi9 [0] L B || Gas
@ CITY_ELEC Cafetaria [0] | & CITY_ELEC Cafetaria [MySQL/stats/CITY_ELEC Cafetaria]
o cory e o 0 Eﬁm_ELECOFﬁcE[MmL"sla'IstTﬁ'_ELECDfﬁcE] ................................. |
§  CITY_ELEC Schoels [0] S CITY_ELEC Schools [MySQLfstats/CITY_ELEC Schoals]
§  CITY_ELEC Sport [0] @ CITY_ELEC Sport [MySQL/stats/CITY_ELEC Sport]
§ CITY_GAS Cafeteria [0] §©  CITY_GAS Cafeteria [MySQL/ststs/CITY_GAS Cafeteria]
§ CITY_GAS Offices [0] @ CITY_GAS Offices [MySQL/stats/CITY_GAS Offices]
§ CITY_GAS Schools [0] G CITY_GAS Schools [MySQL/skats/CITY_GAS Schoaols]
§ CITY_GAS Sport [0] @ CITY_GAS Sport [MySQL/stats/CITY_GAS Sport]
B[] stats B | Parking -
4] T 3 4] Ii [ 3

TAB DEFINITION

THE INTERFACE ON THE LEFT
- LISTSALLTHE DATABASES AND TABLES CONNECTED TO THE PROJECT, WE TALK ABOUT ATECHNICAL

REPRESENTATION OF THE DATA

THE INTERFACE ON THE RIGHT
- ALLOWS YOU TO CREATE A SIMPLE ORGANIZATION OF THE PROJECT VARIABLES, WE TALK ABOUT A

PRACTICAL REPRESENTATION OF THE DATA

THE USER MUST CONNECT THE SOURCE DATA TO THE NEW DATA MODEL WITH THE MOUSE BY A SIMPLE
DRAGGING AND DROPPING ACTION - ------~- >

TAB PROPERTIES
IT ALLOWS YOU TO DEFINE THE PROPERTIES:
- MIN AND MAX OF EACH VARIABLE
- THE N OR P FORMAT (DIGITAL OR PERCENT %)
- TYPESORN (STRING OR NUMERIC)
- EXPORT RULE APPLICABLE TO EACH VARIABLE
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5. CREATION OF STATS & PEI

TRANSFORM RAW DATA INTO VALUABLE INFORMATION AND ARCHIVE IT IN SQL DATABASE

CONFIGURATION
1. CREATE ANEW STATISTIC
2. DEFINING THE EXPRESSION THAT COMBINES RESOURCES (SQL QUERIES) AND MATH. EXPRESSIONS
3. SELECT THE EXECUTION FREQUENCY (every H, every day, every Month...)
4., SELECTTHE DESTINATION TABLE (archiving), creating the table if necessary (§page 12)
5. SETUP ATIME CORRECTION IF NEEDED

Groups Definition Name : D18
| £ dd | |Dup|icabe| | < Delete | Expression: | {19- (| {TpMin} - {TpMAsx} |/ 2}) > 07 (19 |{ {TpMin} - {TpM#Asx} )/ 2}] : 0
[ STATS (0)
4l [ arrE = i )
: {2 Execution 2, Properties
bl () None Statistical table - MySCLstats
@ ELEC Offices -
(@) Real Time Execution ‘mm T | III Mame in casbase - |CITY_DD1Q |
@ ELEC Sport - i i
) Differed Execution ‘ | III Timestamp correction : [[] Disable logging
§  ELEC Schooks - o
Description ©
§  ELEC Cafetzria Execute statistic manually with predefined dates ... Manuai Execution
4 GAS Offices :
& a5 sport |E3-Newstatistic-| | ~-Bupiicate—| [ -—2K-Deieie—| B save
§  Gas Schools
0 GAS Cafeteria
Expression Exscution | Profil | Target Tabla | Name in datab:| Delta Timestamp| Dis log| Info Description
[ FACTORY (0) -
_ |1 | ooe (19 - {{{ToMin] = {ToM#Ax Resl TimeE 01:00 | MySQLstats| CITY.DD19 | 01:00:01 O
_ |2 | ElECOffices | {CityElecCity_Hall) + {CityE]| Real Time E| 01:00 | MySQLstats| CITY_ELEC Offic| 01:00:01 o
3 | ELECSport | {Cityflec Stadium} + {CityE) | Real Time £ 0100 | MySOLstats| CITY_ELEC Spor| 01:00:01 o
4 | ELEC Schools | {CityElecS_Georges) + [Ciny| Real Time E| 0100 | MySQLstats| CITY_ELEC Scha| 01:00:01 o 3
5 ELEC Cafetaria | {CityElec.GreenHouss} Real Time E| 01:00 My3QLstats| CITY_ELEC Cafe 01:00:01 D
_ |6 | GASOffices | {CityGas City_Hsll} + ([City| Resl Time £ 0100 | MySQLstats| CITY_GAS Offic| 010001 o
7 | GASSpor {CityGas Stadium} + {CityG:| Resl Time E| 0100 | MySQLstats| CITY_GAS Sport| 01:00:01 o LA
5 | GASSchools | |CityGasS_Georges)+ (City ReslTimeE 0100 | MySQlstats| CITY_GAS Schoi 01:00:01 o
-
=
EXERCISE 5:
STATISTICS 1: (2*10) REPLACE (2 * 10) BY {ELECons} * 1 RESSOURCE {ELECons}
EXECUTION EVERY 10 MIN EXECUTION EVERY HOUR Tag: ELEC; Function: Index Dev; Period: Last Hour

ARCHIVE IN STATS TABLE create the table if necessary (§page 12)

1. ARESOURCE IS A SQL QUERY DEFINED FROM CONNECTED DATA

2. ASTATISTIC CAN USE MULTIPLE RESOURCES

3. FORDIVISION EXPRESSIONS, SET AN IF FUNCTION TO AVOID INFINITE VALUES
PROD >0 ? (ENERGY/PROD) : 0

4. MANUAL MODE ALLOWS YOU TO CALCULATE PAST STATISTICS

______________
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6. ALARM DEFINITION

THE OBJECTIVE ISTO DEFINE ALARMS, BASED ON REAL-TIME DATA AND STATISTICS

> REAL-TIME ALARMS ARE MADE WITH LIVE VALUES. PUMP ON, POMP OFF, LEVEL HIGH, STEAM LOW ...
» STATISTICAL ALARMS ARE MADE WITH VALUES FROM THE DATABASE. OVERCONSUMPTION, LEAK...

CONFIGURATION

1. SELECT THE ALARM TABLE, creating the table if necessary (§page 12)

2. DEFINITION OF THE ALARM EXPRESSION
3. SETTHE ALARM MESSAGE
4. SELECT THE ATTRIBUTES
Alarm Table |—Bm|§|_h| |WSQUoroms | |—x—| [ Inhibit Engine

Alarm Expression Definition

Expression : {UA_OPC_Kep_EMS_Site_1_Valvel} = 1 A0 {UA_OPC_Kep_BMS_Site_1_AirTemp} = 24 . BrowseTag |
Message : Temperature is High and Heat Valve is Operl ‘ - insertTag
g Properties ,& Attributs [ Configuration |

Priority = 2: Field2 4: Fieldd 6: Field6

4 Mame Start Time End Time Duration Meszage Priority | Field1 Field2 @ Field3 Fieldd = Feld5 | Field6
Light Kiosk 30/12/2023 00:34:00  31/12/2023 00:19:00  23:45:00 Light Kiosk o Light West 1 - - - [l
Light Garden is Off 27/12/2023 19:30:00  28/12/2023 08:51:00  13:12:00 Light Garden is Off 0 Light West 1
Light Kiosk 23/12/2023 14:58:00  24/12/2023 09:12:00 181400 Light Kiosk o Light East 5
Video is Off 23/12/2023 03:44:00  24/12/2023 03:15:00 23:31:00 Video is Off 3 Security Morth 7 L4

EXERCISE 6: ARCHIVE IN ALARM TABLE create the table if necessary (§page 12)

ALARM 1: {UA_Analog1}> 80 AND {UA_Pump}=1
MESSAGE: Pump is ON and Tank is High

2. ITISPOSSIBLE TO CREATE ATTRIBUTES THAT COMPLEMENT THE ALARM MESSAGE
3. ATTRIBUTES ENABLES TO DEFINE ALARM FILTERS
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7. DATAVERIFICATION & CORRECTION

THIS MODULE ALLOWS YOU TO SELECT ANY TABLES MANAGED BY PLUTO IN ORDER TO CHECK, CORRECT OR
DELETE FAULTY DATA.

- ASEARCH ENGINE TOOL ALLOWS YOU TO DISPLAY A SAMPLE OF DATA
- ITISPOSSIBLE TO ISOLATE A SPECIFIC DATA IN ORDER TO CORRECT IT

"g Table Explorer MySQLplant_process 4046655 | )| recoms
Drag = column header and drop it here to group by that column (] search
T | taghame T |tagValue T | quality 1 .
(@) Lastdata
1 4047120 31/12/2023 234500 Bool 8 1 [} B
2 4047119 31/12/2023 234500 Boal 7 0 0 O [fame
3 4047113 31/12/2023 234500 Bool 6 1 0
4 4047117 31/12/2023 234500 BoalS 1 0 @] me| 14/04/2023 00:00 |m| o | 14/04/2023 19:41 |m|
5 ATIY6 31/12/2023 234500 Boold 1 0
§ 4047115 31/12/2023 234500 ol 3 1 0 ) ) - e —
7 4047114 31/12/2023 234500 Bool2 0 0 ) 55 $2EARTT View Top 500 (B AH6653
3 4047113 31/12/2023 234500 Bocl 1 1 0
: = Full Text Search | | x
9 3206160 31/12/202323:4500 Anadid 27 0
10 3206158 31AL003 234500 Ana3id 1 [} O Anat -
11 3206158 3122023234500 Ans2i00 T4 0 O Anatioe W]
12 3206157 31/12/2023 234500 Anallld 7 0 O Anatso A
13 3206156 31/12/2093 234500 AnadS0 30 0 O ana2
14 320B155 31/12/2003 234500 Ana3S0 3 0 O Ana2100 —
15 3206154 31/12/2003 234500 Anazs0 3 0 [ anazso
16 3206153 31/12/2093 234500 AnalsD 32 0 L | O ana
- [0 anaz100
Execute Comrection O ana3s0
0 anas100
(;l Trend View Ol anaaso
= [0 Boalt
(v':l Correction History [ Eod =

1. DATA CORRECTION CAN ONLY BE DONE ON PLUTO TABLES
2. ANY CHANGES OR DELETIONS MUST BE CONFIRMED
3. ANY MODIFICATION OR DELETION IS ARCHIVED IN A LOG FILE (§Cor.History)

______________
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8. CREATION OF APPLICATION TEMPLATES

PLUTO INCLUDES A SIMPLE AND FULLY CONFIGURABLE APPLICATION DESIGNER TOOL.
IT ALLOWS TO CREATE TEMPLATES FOR REPORT, MONITORING AND MOBILE APPLICATIONS.

Pluto Configurator - D

Template Properties

<,

MACHINE ANALYSIS

SMART MACHINE CONNECTED WITH EWON DEVICE

DAILY ANALYSIS

B Industry Stzam féwr. 22, 2023
B psmatinzh ‘ 1412 Units
B water Dam

production of the day
5 L]

sl s
& - s

‘441'35 Units

rejected of the day

3

Analysis from 16/02/2023 to 22/02/2023

PRODUCTION INDICATORS
& machine runs 7 day @ week continuously and produce always the same product
the daiy target is about 1200 Units or 500 Unitshour

1450
14340~ 1410
’ 5 .

W ORKS PAGE N

1400
1350
1300
e B, .
1200 _ s
Tis o - =~

iter ||

4 General

Path Smart Machine

st
4 Report Properties
Storage Locations No items
Display In Web Reporting
Display In Web Analytics O
Display In Web Visig [
R G RID
Opacity | 1%
Background Color SFFFFFFFF -
chsround s = o]
Display Page Number
Display Report Name
Footer Color M =rrco7D88
Page Number Prefix Page
Report Name Prafix Report

Report Name Suffix | ExaKoM - ©2022

MACHINE EFFICIENCY

ZOOMio=

THE INTERFACE IS SPLITED IN FIVE MAJOR ZONES

- RIBBON,

- MENU,

- GRID,

- WORKSPACE,
- ZOOM,

WHICH ALLOWS YOU TO SET UP OBJECTS
WHICH ALLOWS YOU TO VIEW THE DOCUMENT CONSTRUCTION
WHICH ALLOWS YOU TO ADJUST THE WORKSPACE

>
o[l E &

Object Properties

Template Properties

WHICH CONTAINS THE OBJECTS AND DOCUMENT PROPERTIES
WHICH ALLOWS YOU TO CREATE AND SELECT THE DOCUMENTS

USERS CAN CREATE TEMPLATES IN MULTIPLE FORMATS (A3, A4, A5) SCREEN (16/9, 4/3) AND SMARTPHONE
TO PLACE AN OBJECT, YOU HAVE TO SELECT AND STRETCH IT

EXERCISE 7:

CREATE 3 DOCUMENTS WITH DIFFERENT FORMATS

A4: FOR A REPORT

MONITORING SMALL: FOR A DASHBOARD

MOBILE : FOR A SMARTPHONE APP

______________
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8.1. RESOURCES - CREATING TIME PERIODS

ANALYTICS ARE BASED ON QUERIES THAT INCORPORATES A TIME PERIOD.
IT IS THEREFORE NECESSARY TO CREATE THOSE PERIODS TO MAKE YOUR PROJECT

SOME PERIODS ARE PROVIDED BY DEFAULT, THE TIME PERIOD OBJECT IN THE RIBBON ALLOWS THE USER TO
CREATE OTHER PERIODS GRAPHICALLY AND WITHOUT ANY SCRIPTING.

‘hal—-'dﬂ |m Name Last Month

Description
Current Vear (¥-1) i

Currant Yzar Full

Pariod N
Last 10 Minutes |rmame |
Last 24 Hours

Last 7 Days 00:00 2 - 00:00 E
Last Day celected: Last 1 Monthis)

=5
Last Day (¥-1) i e T ey e Temeoh
Last Hour .

Last Manth | Preview at Generation
Last Month (¥-1) N
Last Week

Last Year
Projectsd

PLUTO OFFERS SEVERAL TYPES OF PERIODS
1. FIXED PERIOD: THE RESULT OF THE REQUEST WILL ALWAYS BE THE SAME, THIS IS CALLED A REFERENCE PERIOD

2. DYNAMIC PERIOD: TWO POSSIBLE OPTIONS-

THE BEGINNING AND END OF THE PERIOD ARE DYNAMIC
- THE BEGINNING OF THE PERIOD IS FIXED, THE END OF THE PERIOD IS DYNAMIC
THE OUTCOME OF THE QUERY WILL VARY OVER TIME, KNOWN AS A ROLLING PERIOD

3. RELATIVE PERIOD: ALLOWS YOU TO DEFINE A PERIOD IN RELATION TO A REFERENCE PERIOD
THE TWO PERIODS ARE LINKED AND SLIDE IN TIME

4. BATCH PERIOD: THE BEGINNING AND END OF THE PERIOD ARE CAPTURED IN THE BATCH TABLE

5. PERIOD TEAM: ALLOWS YOU TO CREATE A DYNAMIC PERIOD THAT SWITCHES WITH EACH SHIFT CHANGE

EXERCISE 8:

CREATE CURRENT 24 HOURS PERIOD

DATE FORMAT: IT IS POSSIBLE TO DEFINE THE DATE FORMAT

d 26/02/1968 | D Monday, February 26,1968 | t 14:30 | T 14:30:54 | g 26/02/1968 14 :30
G 26/02/1968 14:30:54 | f Monday, February 26, 1968 2:30 PM | F Monday, February 26, 1968 2:30:54 PM

______________
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8.2. RESOURCES - DATA FILTERS

A DATA FILTER ALLOWS YOU TO REJECT DATA POINTS IN ORDER TO ADJUST THE RESULT OF THE QUERY.
THERE ARE 2 TYPES OF FILTERS:

- DATAFILTER (e.g.take data[> 0] or [ between 0and 100])

- TIMEFILTER (e.g.: take data [excluding weekends] or [between 6 a.m. to 6 p.m.])

THE DATA FILTER CAN COMBINE SEVERAL CONDITIONS (like, <, <=, >, >=, <>, = AND, OR, IN, NOT, SUM,
COUNT, MIN, MAX, AVG... ), SEVERAL VARIABLES AND SEVERAL LEVELS OF ()

Interval Filters a
Description | |
Richard
Rich + 0>50
o
Ric2

{Nem} LIKE ‘Richard' AND {Quantit,} > 50

List of instructions: LIKE, <<=, >, >=, AND. OR, ._

THE FILTER IS CONFIGURED ONCE, AND CAN BE SELECTED IN EACH OBJECT THROUGH THE "DATA FILTER"
PROPERTY

Column Table ltems Configuration

B

Employee n‘Pmdud n Quantity ﬂlSeNice u
Item Type: |f"‘9—‘-"1
o o Carburant2017_5F.Nom | ] e [—
Data Fiter: | Richard. -l s,
e | | Display e

THIS ALLOWS YOU TO CREATE A SINGLE FILTER FOR ALL VARIABLES
2. FORTIME FILTERS, IT IS POSSIBLE TO DEFINE PUBLIC HOLIDAYS

______________
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9. THE OBJECTS
THERE ARE TWO TYPES OF OBJECTS
- SMART OBJECTS
THAT ARE USED TO EXTRACT ANALYSES

VALUE, GRAPH, CURVE, PARETO, RADAR, TABLE ...

Analysis: 15/04/2023 00:00 - 15/04/2023 23:59 ]
L 100 m3
capacity : 100 m3 _
Average: 454 m3 7m3
—_— 50m3
| @ Maxdmum: 87,0 m3
- 25 m3
100 "
%0 om3
80 o
70 - 18
o ® Alarm = 85% : 01:15:00
= @ High (70 - 85%%): 04:15:00
40 5%
s0f. () Mormal {50 - 70%):  04:30:00
0 -
- @ Medium (25 - 50%):  08:00:00 .
o ® Low(0- 25%): 05:31:21 e
| o Minimum: 6,0 m3

- DESIGN OBIJECTS
WHICH SERVE TO IMPROVE THE FRONT END OF THE DOCUMENT

ICON, IMAGE, TITLE, PARAGRAPH...

HIGH VOLTAGE

WHY PLUTO ANALYTICS ?

PLUTO ANALYTICS REPRESENTS THE NEW GENERATION OF REPORTING AND MONITORING SOFTWARES FOR
ENTERPRISES LOOKING FOR A MODERN AND ROBUST INFORMATION MANAGEMENT SOLUTION TO:
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9.1. SMART OBJECTS

THERE ARE 2 TYPES OF OBJECTS

- SINGLE-SELECTION VARIABLE OBJECTS

SMART VALUE, SMART LABEL, GAUGE, MOTOR, PUMP, TANK...

4 BASE FUNCTIONS

FIRST value: [ 710 | 2si02023 150000
LiST valus: lea | /ey 140000
PREVIOUS value: 710 | 202k S0

MAXIMUM value: 890 | 26/0202023 235100

for those funcions the date & me can be displayed

4 mMaTH FuNCTIONS

sums 1057
-
WEIGHTED AVERAGE: - o TR
AVERAGE DEVIATION
srs T
NDEX DEVIATION: for energy meters
4 COUNT & DURATION FUNCTIONS:
_—
counT on: [& ] om] & |
DURKTION O 02500 | orF: [ 112000

& SMART VALUE aisoiay the resutt n:a rumeric iew D GAUGES -
LIST OF THE MAIN STATISTICAL FUNCTIONS

- MULTIPLE VARIABLE OBJECTS
TREND, BARGRAPH, PIE, HISTOGRAM, ...

Jm BAR GRAPH
Al e morme s ey s

all functions can be used. multiple view graphs options are available:
anergy comparison during 1 week

180 Nm3

160 Nm3

140 Nm3

120 Nm3 I

100 Nm3

5083 -

60 Nm3

40 Nm3

20 Nm3
0 Nm3

fri3 fvcid  fved5  fn16  Fvel?  fwnd8  fave 1S
Gas1 Gas2 M Gas3

‘expression between analytics are possble

frn 13 férn18  fvn1s  fae16  fnl7  fen 18 fn 19

<O LastViesk -C- ThisWesk M Gap

TIMELINE

STOP (266 %)

[ UNWALL @2AT) g PROD (S04 %)y AVALL (107 %)
(2.0300:00) (1.15:0000) (053000 (20:30:01]

sEsiu) o es2() G510 652 ()
® Gs53(17) - es3)

¥ T
M WU LA ST Y

A
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CONFIGURING SINGLE-VARIABLE OBJECTS

THE CONFIGURATION GRID IS ADJUSTED AUTOMATICALLY BASED ON THE OBJECT PROPERTIES
THERE ARE TWO TYPES OF PARAMETERS

COMPULSORY PARAMETERS
DATA VARIABLE SELECTION
FUNCTION SELECT THE STATISTICAL FUNCTION (MIN, MAX, AVERAGE, SUM, CONSUMPTION, DURATION, ...)

PERIOD

Smart Value 0

SmartValueCbjact

= Pericd

SELECT THE TIME PERIOD OF THE ANALYSIS (24 HOURS, 7 DAYS, 1 MONTH....)

Elec Device.1U EI
Value -
Average hd
N1 L.
[0] FilterExpression(s) g

=l General
Marme
R E— - Object Type
:l © Power: 1460 Volts ! e
ge============ . Data
l & Current: 3,0 Amp Data Type
Data Fundtion
(Betwezn) From
£ (Betwesn) To
Farmat
Data Filker
Selact Pariod

=

VISUAL SETTINGS
COLOR, BORDER, TRANSPARENCY, FONT, PREFIX, SUFFIX, FORMAT, ICON...

FOR THE CONFIGURATION OF OBJECTS WITH MULTIPLE VARIABLES, A POP UP WINDOW APPEARS FROM THE

DATA PROPERTIES AND ALLOWS YOU TO SELECT AND ADD MULTIPLE VARIABLES

Smart Table Items Configuration

\
1 ‘
wh 9| pou ] whmiuop Ell
Item Type: (Tagey
Tag Name: Report.Building.Meter Heat Header: kWh
Funcio: [ } Asopmene: -
Type: |l |
< [ ] Animation : [[] B
e i ] [ ] 7 it v ovs e —— T—

______________
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CONFIGURING MULTIPLE VARIABLES OBJECTS

THE ADD BUTTON: ALLOWS YOU TO ADD NEW ITEMS
AN ITEM CAN BE AVARIABLE, AN EXPRESSION, AN ALARM FILTER...
THE SETTINGS ON THE RIGHT ALLOW YOU TO SET VISUAL RENDERING OPTIONS

SEVERAL OPTIONS ARE AVAILABLE FOR THE CONFIGURATION, WE TALK ABOUT THE OBJECT INTELLIGENCE
1. EACHITEM HAS AUNIQUE NUMBER [1][2] IN ORDER TO BE ABLE TO MAKE EXPRESSIONS

2. ITISPOSSIBLE TO DISPLAY THE VALUE OR CUMULATIVE VALUE

3. ITISPOSSIBLE TO VISUALIZE SEVERAL PERIODS TO COMPARE A PROCESS OVER TIME

4. ITISPOSSIBLE TO FILTER DATA IN ORDER TO GET CLEAN & ACCURATE ANALYSIS

Last Week This Week EjGap
Item Conf.: Tag = Item Appearance
Select Tag : City & Building.Energy.Meters.Gas.Tech Dpt| E] Legend: ‘ Y“‘EW‘EQE‘
Select F“"“ic'“:l ki ’ Insert Date: | | ‘Véd/"’r’"’v'/}i’
Data Fifter: |(M7"| E coior [l ~ |5p|ne v| Opacity: | 100 H
o ! - ‘ Line: ‘Mf.| | 2 H Y Axis: lPM -|
Marker: |g,d, \,,| | s H
Default Value: 0.00 . Animation: [_] E Detet=
Display item: Show Value: [] N xt [ [
0| [pas | [imen | [oopicne] omt |

THE ITEM EXPRESSION ALLOWS YOU TO CREATE A MATHEMATICAL EXPRESSION BETWEEN ITEMS SIMPLY AND
VERY QUICKLY THANKS TO THE NUMBERS OF EACH ITEM

Bar Graph Iterns Configuration

Item Conf. : | Expression & Item Appearance
Expression: 121 _(#2) sl Legend: | Gaol
insert Dat=: | | ||0'0'/""-‘"“l/‘i)‘ |
{21} enable to use value from Column 1.
[] use siiced periad as reference for resources coor [l - Opacity:
Line: |Sa|id | | 3 H Y Axis: |an v|
B o —
Display fem: Show Value: X l:l
ok || add || insen | |Dupiicate | Deete |
TTTTTTTTTTTTA 1
I e e e e e e
I I
| 1
| 1
! Q |
: y‘ I
I 1
I I
! P
| NOTE !
1
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STATISTICAL FUNCTIONS

1. BASIC FUNCTIONS

FIRST - LAST - PREVIOUS - MIN - MAX

| LaST value: 21 || 1570272019 20:00:00 | i
109
| PREVICUS value: 25 ]| 15/02/2019 19:00:00 |
80
| FRsTvalm7s || 1s/022019 00:00:00 |
50
T
— 40
T 0
20
o
00:00  02:00 04:00 06:00_ 0B:00 10:00 12:00_ 14:00_ 16:00_ 18:00 _20:00
01:00 03:00 05:00 07:00 09:00 11:00 13:00 15:00 17:00 19:00

ANALOG FUNCTIONS

AVERAGE

SUM

STANDARD DEVIATION

AVERAGE DEVIATION

COUNT = Counts all the data points

COUNT BETWEEN = Count the number of data points in the interval (From - To)
DURATION BETWEEN = Duration in the interval (From —To)

COUNTER FUNCTIONS
INDEX DEVIATION = Deviation between 2 Index, (Consumption Energy, Gas, Water, Prod Counter...)

BOOLEAN FUNCTIONS

COUNT ON or OFF = Count the Rising or Falling Edges
DURATION ON or OFF

EFFICIENCY =Time ON/ Total Time * 100 (in percentage)

SEVERAL DISPLAY FORMATS ARE AVAILABLE

-NO, N1, N2, N3...
-PO,P1,P2,P3...
-C0,C1,C2,C3...

define the number of DIGITS (from 0 to X digits)
define the number of PERCENT DIGITS (from 0 to X digits)
define the number of CURRENCY DIGITS (from 0 to X digits)

- Duration display: Dur =HH:mm:ss or H =in hours (HO, H1...)

______________

Page 30

TRAINING MANUAL - PLUTO Analytics - ©2023
www.exakom.com | support@exakom.com



OEXAKOM

10.LES APPLICATIONS

-

10.1. REPORT CONFIGURATION

PLUTO ALLOWS TO GENERATE AND DISTRIBUTE REPORTS AUTOMATICALLY IN PDF FORMAT.

GENERATION CAN BE TRIGGERED:

- PERIODICALLY (EVERY HOUR, EVERY DAY, EVERY MONTH...)

Template Properties
T Recipien list
+waw (@ Repart Generation Ful TextSearch | | x
b i) monroRne Fie Name Time Zane
B B Report® Energy City Report [2] wrcsor00 snmcies. cope-. -
S Exaxom
B Energy City Raport Erecution Clossificarion sestings. 2 0| e oot
B ok water Report |Eventionn o] [ Efew | == R
Ao prine O O %e PETS
Dam Report
[ o — =l o
y B mou 0 O ame BT
b (B macHme [E Report distribution O ¥ ordan GAMMA
b- [P wome emailsuect 0 0 san s
~ FLENANE) O] O savier EXAXOM
[ ST ) = O O e AlPHA
This regort was sent surzmatcaly. O O tustn GAMMA
piesse g not ey,

ALL REPORTS ARE SAVED IN THE "REPORTS» DIRECTORY
C:\Program Files (x86)\Exakom\Pluto Analytics\Projects\Reports

THE NAME OF EACH REPORTS CAN CHANGE DYNAMICALLY IN ORDER TO CREATE A COLLECTION OF DAILY,
MONTHLY, ANNUAL REPORTS...

REPORT AUTOMATIC DISTRIBUTION ONLY REQUIRES THE CONFIGURATION OF THE SMTP SERVER AND THE
SELECTION OF RECIPIENTS FROM A RECIPIENT LIST.

ey Q'Allumuu
) == — N
- e dpasa
- .‘:.\

i

#*" Py [
= i 9‘},’.‘.‘1“’0'" PR
[ ] o
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10.2. MONITORINGS CONFIGURATION
MONITORING IS A DIGITAL SIGNAGE APPLICATION THAT PROVIDES REAL-TIME INFORMATION ABOUT THE

SITE'S PERFORMANCE. IT IS ALSO FREQUENTLY USED TO INFORM PEOPLE ABOUT SECURITY RULES, GOOD
PRACTICES OR ANY INFORMATION THAT MAY BE PUBLISH FAST.

CONFIGURATION
- DEFINE DASHBOARDS IN 16:9 LANDSCAPE FORMAT
- CREATE A LIST OF DASHBOARDS WITH THE TIMING FOR EACH

Menitoring Configuration

[kdiadde] [dopeietens|  Meme  [Building s
Building Description
;Ec:w URLCode  yBascjwy
achings
Production Password (1234
[k-aaview-—|[-Deiete| [ moep | [iMovedomn

Duration| Repeat| Smart Index Folder
MONITORING.Building Dashboard = 00:00:10 | 1
‘ MONITORING.Building Temperature, 00:00:10 | 1

‘ MONITCORING.Building Elec 00:00:10 | 1

‘ MONITORING.Building Gas 00:00:10 | 1

‘ MONITORING.Building Water 00:00:10 | 1

Configuration

Wiew Name | MONITORING.Building Dashboard

EXECUTION
- LAUNCH THE MONITORING LOCALLY FROM THE APPLICATION (ESC TO EXIT)
- START THE MONITORING FROM A WEB BROWSER

______________
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11. APPLICATIONS

11.1. LOCAL MODE

FROM THE PLUTO CLIENT, THERE IS AN APPLICATION TAB THAT ALLOWS ANYONE TO REFRESH A REPORT OR A
DASHBOARD INSTANTLY AND SAVE IT AS APDF.

® PERF. INDICATORS

HEATING

COOLING

COMP. AIR

ELECTRICITY

[E) KPI: COMPRESSED AIR

f/\

@ KPI: HEATING

g o

S, 2 %
? \‘b
o v s

PR - - wmmm 7o QD)
B sscos. 649 KWh | 7 acwss | m)m} # 70 mm|
Omnme  (EEED Quncon D © -GN

[ 235 Kwh si%
¥ pocess 1753 Kwh | \ %

B Plant Peformance.
P L woHNe WATER TREATMENT
b woene
4 j swm PRODUCTION & OEE

ﬂ KPI: WATER TREATMENT

e2 Jo
KWhImJ

(&) coP: COOLING

S Elan

# oo < s (D)
¥ mEcoons. 4T KWh § esccons. [ 543 kwh
e

e |

n PROD. PERFORMANCE

[ 120 kwn |

wroromne | 19% |
[ 95% |
| ax |

% QuauTy

 AVAILIBILITY

oEEE

- THE REPLAY MODE ALLOWS YOU TO UPDATE ANY DOCUMENT AT ANYTIME IN THE PAST.
THIS WAY, YOU WILL GET A PLAYBACK APPLICATION.

- AREPORT CAN BE GENERATED ON DEMAND MANUALLY

- YOU CAN SELECT AND LAUNCH A LOCAL MONITORING (ESC TO OUTPUT)
- DATA CAN BE EXPORTED IN CSV FORMAT
- YOU CAN OPEN THE PLUTO WEB PORTAL

______________
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11.2. PLUTO WEB

PLUTO WEB IS A MODERN WEB APPLICATION ALLOWING YOU TO INTERACT WITH DATA IN MULTPLE VIEWS
FROM A SIMPLE WEB BROWSER.

@ Pluto x +

& C @ localhost/PlutoWeb/parameters/theme o = i E » = 0O e :

Tuesday 21 Feb 08:17 English v &  Administrator

pLUTo REPORTING MONITORING MAPPING MOBILE VISION ANALYTICS TASK LINKS

THE POWER OF ANALYTICS

PARAMETERS

URL BY DEFAUT: http://localhost/PlutoWeb

- REPLACE LOCALHOST WITH YOUR SERVER'S IP ADDRESS

- THEINTERFACE IS FULLY CUSTOMIZABLE
NO CONFIGURATION IS REQUIRED, THE USER RIGHTS DEFINE BEFORE THE USER MANAGEMENT APPLICATION
DETERMINE WHAT YOU CAN SEE AND DO. (8page 41)

11.2.1. SECTION REPORTING

IN THIS SECTION, THE USER CAN ACCESS AND SEE ALL THE REPORTS GENERATED

ONLY DOCUMENTS WITH WEB REPORTING PROPERTY Report Properties

ENABLED WILL BE DISPLAYED IN THE REPORTING Storage Locations Mo items

MODULE Display In Web Reporting
Display In Web Analytics |:|
Display In Wab Vision D

v & Pluto x NEE = o X

<« C @ localhost/PlutoWeb/reports & W n} = @

E Monday 07 Oct18:44 English w &  Administrator o < 8

p L u To DASHBOARD  ANALYTICS MONITORING MOBILE TASK  MAPPING

THE POWER OF ANALYTICS

REPORTING

REPORT PLANT PERFORMANCE

Oct 2, 2024, 01:00:00

(G G

@ sToe: 04:00:00
Oetl 2024, 010000 . IN s = ® UnavaiLABLE: 000000
ow
Wm0 w0 20 IS0 e 2 000 SRR R
Jul 24,2024, 0100:00 - T L WG:: 070000
W STOP (17%) M UNAVAIL (0 %)  PROD (29 %)  SLOW MODE (54 %) ) SLOW MODE:  13:00:00

2%
Jul 18, 2024, 01:00:00

[CR

Jun 30, 2024, 01:00:00 ‘ " PLANT PERFORMANCE

HEATING . || cooune _ .
= (75 : \ <8 5.0 ¥ 1 \
N I\ ¥ > e ax0o®
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FROM THE WEB REPORTING APP, USERS CAN:
- GETTHE LIST OF AUTHORIZED REPORTS
- ACCESSTO ALL ARCHIVED REPORTS
- COMPARE REPORTS
- GENERATE NEW REPORTS ON DEMAND
- DOWNLOAD REPORT

______________

11.2.2. SECTION MONITORING

DIGITAL SIGNAGE APPLICATIONS FROM A WEB BROWSER.

GET THE LIST OF MONITORING DEFINED IN THE PROJECT
CLICK TO START ANY MONITORING IN YOUR BROWSER

v @ Pluto x 4+ = o x

<« c @ localhost/PlutoWeb/menitoring & W m} = o H

B Monday 07 Oct18:47 English v 2 Administrator

p L To REPORTING DASHBOARD  ANALYTICS MOBILE  TASK  MAPPING

THE POWER OF ANALYTICS

MONITORING
= 0J
Q  Filter itemns.
NAME DIRECT LINK
@ cITY == hitp:/ flocalhost/Plutoweb/monitoring-slideshow/ot5fwnag
@ ENERGY =5 http:/flocalhost{PlutoWeb/monitoring-slideshow/ 2i8eyp7x
@ OEE = http:/ flocalhost/Plutoweb/monitaring-slideshow/sa33twsn

1. TO BROADCAST THE URL DIRECTLY, YOU CAN LAUNCH THE MONITORING WITHOUT ENTERING THE PORTAL
2. ASECURITY CODE ALLOWS YOU TO BREAK THE URL AND KEEP CONTROL OF THE DISTRIBUTION

______________
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11.2.3. SECTION MOBILE

ENABLES TO CREATE MOBILE APP IN JUST A FEW CLICKS

STEP BY STEP CONFIGURATION
- CREATEACARD
- DEFINEATITLE
- SELECT THE MOBILE VIEW. PREVIOUSLY DEFINE IN PLUTO CLIENT
- DESCRIPTION AND COLOR DEFINITION
- ICON SELECTION

¥ Pluto x4+

&« C @ locakhost/PlutoWeb/mobile?link=0qgqugve B o2+ B»=0 o H

@ woensdag 22 feb. 14:20 Dutch v &  Administrator Ao o0 3

REPORTING  MONITORING DASHBOARD ANALYTICS MAPPING TASK LINKS

CARD 3 1§ RO 4 L] -
L v

itle:

oloct v

oxt

Backg

C:\Program Files (x86)\Exakom\Pluto Analytics\PlutoWeb\Images\lcons

______________
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11.2.4. SECTION ANALYTICS

PLUTO OFFERS DYNAMIC APPLICATIONS FOR DATA VISUALIZATION IN MULTIPLE VIEWS. THE OBJECTIVE ISTO
INTERACT AND CROSS-REFERENCE DATA TO UNDERSTAND BEHAVIOURS AND ALL TYPES OF DYSFUNCTIONS.

LIST OF APPLICATIONS
- ADYNAMIC TREND MODULE TO SEE ALL DATA POINTS
- ABARANALYSIS MODULE TO EXTRACT ANALYTICS BY PERIODS
- AWATERFALL MODULE TO HIGHLIGHT ENERGY VARIATION, LEAKS, OVERCONSUMTION...

- AN HISTORGRAM MODULE TO VISUALIZE DATA DISPERSION

- DATA & ALARM TABLES TO GET A LIST OF THOSE

T U i
;f' : |I||||......II||||II|||I

oo

eee0eee0a |

1. EACH ANALYSIS CAN BE SAVED IN A MENU TO BE AVAILABLE AT ANYTIME
2. ADIRECT DATA EXPORT IS AVAILABLE IN EACH MODULE

______________
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11.2.5. SECTION VISION
THIS APPLICATION ALLOWS YOU TO NAVIGATE BETWEEN VIEWS MANUALLY LIKE A SCADA APPLICATION. EACH
TIME A DASHBOARD IS DISPLAYED, IT IS UPDATED WITH ALL THE UP-TO-DATE ANALYSIS.

ONLY DOCUMENTS WITH WEB VISION PROPERTY Report Properties
ENABLED WILL BE DISPLAYED IN THE VISION MODULE Storage Locafions Mo items
Display In Web Reporting |:|
Display In Web Analytics |:|
Display In Web Vision
L) x 4+ v - o x
<« C @ localhost/PlutoWeb/dashboard o2 v« E» 3 00@ :

B Tuesdoy 21 Feb 2041 English v &  Administrator A B o =3

REPORTING ANALYTICS MONITORING MOBILE TASK MAPPING

NAVIGATION CAN BE DONE BY THE MENU ON THE LEFT OR BY BUTTONS (OBJECT: SMART LABEL) CONFIGURED
INSIDE THE DASHBOARDS

2. DIRECT DOWNLOAD OF THE DASHBOARD IN PNG FORMAT (IMAGE)

______________
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11.2.6. SECTION MAPPING
FOR MULTI-SITES PROJECTS, PLUTO SUGGEST CREATING MARKERS ON GOOGLE MAP TO KNOW THE STATUS
FOR EACH SITE AND ACCESS TO ALL PLUTO WEB APPLICATIONS.

FOR EACH MARKER, A MINI DASHBOARD IS AVAILABLE ON THE RIGHT SIDE TO SUMMARIZE THE OVERALL SITE
STATUS WITH THE MAIN INDICATORS AND FEW DIRECT ACCESS LINKS TO REPORTS, DASHBOARDS AND

______

%) Smart Browser [3€] [Srier. |
(e Sl BBt S S0 @ B [ GO | | @ Markerame
= KPI [] Defauit marker
4 B smartcty
b B Cafeteria (@ Map Configuration
» B cityHall
= V] Diplay tet 1 LL:M;_M—l
»- BE Edi
I8 cdeon [] isplay text 2 \
b B rool
- [[] Dsplay text 3 [umm—
(S -
=2 @ Main Indicator
» B science Institute
= [ o2 ] Type (Ko = SO
b B8 stGeorges
= Data Function
b BB stadium
= Time Period y 13 Mar 1143 English . 4  Administrof Ao o ¥
P [ Tech Department
@ K1 Execution every ‘ SMH.E REPORTING DASHBOARD ANALYTICS MONITORING MOBILE TASK
¥.liem Unit | ppm Format |NO
Indicator Color
¥ Type
@ - |1000
& Location - -
1000 - [12s0
%;:002 @ [1250 - |1500
§ Energy ELEC ® 150 - |2s00 AavsTeRoA L
LONDON.
Panss

ot

o

E0®
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11.2.7. TASKLIST SECTION
PLUTO OFFERS AN APPLICATION TO BE SHARED WITH ALL THE PROJECT'S STAKEHOLDERS, IN ORDER TO
MONITOR THE PROGRESS OF EACH TASK INHERENT TO THE PROJECT.

FILTERING OPTIONS ARE AVAILABLE TO FACILITATE MONITORING

¢ Pluto x  + : |

&« C @ localhost/PlutoWeb/task - 2 %+ B &% = 0O ° I

woensdag 22 feb. 18:11 A 2 Jane Doe

p L U To REPORTING  ANALYTICS MONITORING MAPPING  LINKS

THE POWER OF ANALYTICS

TASK MANAGER ) -0 9 ©: O

|
Id Status Date | Initiate by T Action to perform Location Assign to Notes Progress Actions

‘ 30 (D 202202 JaneDos PO e o e e - o - v X U
| 22 » 9-01-2023  Administrator  © "9 5E0E T Fau . v X U
‘ 23 P 19012023 Administrator stallsters : dane 15/ 8 et dore v XD
| 20 Q 8-01-2023 | Administrator | O "9 :"“' e seheculeinren 0% v X WU
|

| 7 Y  e02023  Administater ! Fau pane - 23 v X U

______________
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12. USER AND RIGHTS MANAGEMENT
FROM THE MAIN PRODUCT ICON,
THE USER MANAGEMENT MODULE ALLOWS YOU TO DEFINE THE RIGHTS OF EACH USER.
METHODOLOGY
1. CREATE USERS AND GROUPS OF USERS
2. OR CONNECTTO THE CUSTOMER'S ACTIVE DIRECTORY
3. THEN DEFINE THE RIGHTS TO THE SOFTWARE AND TO THE WEB PORTAL

;" -

-

TS

8‘)) User Management
=

g% Project Management
=3

g Export Project

=3

EE Import project

A User Guide

) o

) Users  Drog and deop 20 user srovp. <D Groups Oefine groupst with atsockased urers
Administrat “
Jane Doe
ohn Doe
pport 4

Sj Groop Name:: |Adminstrato Ja aory
Growp Rights 1 Project Rights ¢
Sweio | Template Selection | Monitoring Selection |
& u v = Ve Cam
&° v B tndustry Production
vt @ # Buiding Ped
) o @ = taduswy S
; @ Dua Conmer
v
o o ¥ ™ SmarMachine
& -
Wi @ Buddng Enegy
2 A 9 [ 5 PTOAMYTICS
>z §) PLUTONONITORDG
> @ §) Eaxomaconer
(] Reparing W [ Mot > J) Pwros omects
v Ve
(873 0n Daman Reg -
Vo port
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