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TOMAI
Factory

System

Software
for industry 4.0
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Factory System

Indust ry 4*09

TOMAI Factory System

This is a comprehensive data
collection and analyzing software,
implemented in many production
environments and continoulsly
being improved of new
functionalities.

It allows to find what is hidden in
the big data stream.

elplc.com
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TOMAI
Factory

System
Software
development
areas

EL L

Production
of the future

Move your production
into Industry 4.0
world

Real-time
systems

Fast & efficient
solutions utilizing
Nationaldnstruments

AR/VR
solutions

New dimension of
engineering,
augmented & mixed
reality

NET system
label

Tallored
management system
for industriallabelling

Vision
systems

Advanced-solutions
including“deéep
learning

Internal
Solutions

Resource management,
production planning
and performance
monitoring

elplc.com




TOMAI

TOMAI
Factory

System
Connectivity
and system
Integration

EL L

Flexible possibilities of integration
with other systems, both when it
comes to execution control data for
production and collection of
production data.

The system communicates with PLC
devices from various vendors (e.g
Siemens, Mitsubishi, OMRON, Allen
Bradley, Beckhoff).

Data collected during production is
immediately available for analysis.

T

TOMAI

Factory System

elplc.com
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WEB SYSTEM REACT TO CHANGES AMNALYZE FAST
IN PRODUCTION PARAMETERS FAILURES AND BOTTLENECKS

T T T

CONTROL LINE PARAMETERS MONITOR MEDIA CONSUMPTION

9

(0

TOMAI

| @ | — PANELS PCs  LOCAL DB
B

3 = ‘ I !

~ ﬁ PANELSPCs  LOCAL DB

Factory
Syste m PANELS PCs LOCAL DB

Architecture

- TRACEABILITY - SCALABILITY - INDUSTRY 4.0 - SMART PRODUCTION

elplc.com




Monitoring App
The main part of the system, currently 4 modules:
e data acquisition,
¢ line status monitoring,
e diagnostics and analysis of historical data
e performance and failure rate analysis

Web App
Access to historical data from anywhere in a company or
anywhere in the world (VPN), any browser, any operating
system. Modules available:

¢ serialization (management),

e reporting,

e production references (recipes) management

elplc.com



q Data aCCIUiSition

Data from all PLC controllers, and available devices are saved to local MSSQL
database and available for analysis, productions recipes, monitoring and
management, authorization service, energy monitoring, maintenance
prediction. Thanks to WebApp, this data can be exported, synchronized with
an external server / cloud and analyzed from anywhere in the world.

TOMAI

Line current state preview
FaCtOry Preview of currently flowing data from the production line and real time

production tracking.
System
Mon itori ng Diagnosis, historical data analysis

Flexible and diverse reporting, facilitating the understanding of the data
App modules incoming from the system

Performance analysis and line failures analysis

The ability to determine the corelation between alarms on production
modules, bottlenecks, the most common reasons for downtime, delays, jams,
etc.

elplc.com




TOMAI

Factory

System

Features
preview

Parameters acquisition
and configuration

e Centralized recipes management
e Export/import of recipes from external systems
e Recipies comparison

e Synchronization of recipes between machines

elplc.com



TOMAI

PPM (Product Parameters Management)
Centralized product recipe management
system for machines.

Lists of machine recipes combined into
families of references with exact product
specifications.

? TOMAI" f Session time: 20:59:27 Line status:

Factory Systeam

Manage references

Add, edit. copy or compare references
I O M l \I Actions
Production MNumber / Descriptions / Part number / Family / Last modified Q Add new reference B Export to CSV [* Send to machine
F a ' l o I y Ref number y Description v Part number + Additional description Famity Last modificd v SyncReq y LlastSyncdate  Actions

T Famik = i .
190 T Family Front LH i by 2023-02-20 12:37:04  ¥ES Header edit Parameters edit Copy reference

i T Fami ) : ;
S y S t e m Setting RSy PRt = i 2022-09-28 14:17:56 N Header edit Parameters edit Copy reference
Settings

RR P TW 2022-09-28 14:15:30 Header edit Parameters edit Copy reference
I ro d u Ct : ZWD/4WD LH 2023-02-20 12:37:04 Header edit Parameters edit Copy reference
I , a r a Inn ete rS ZWD/AWD RH RH 2022-09-28 14:16:25 Header edit Parameters edit Gopy reference
Front 2WD LH o — 2023-11-22 15:08:21 Header edit Parameters edit Copy reference
RH = -
M a I I a g e I I l e I lt Front 2WD RH i 2023-11-22 15:08:21 Header edit Parameters edit Copy reference
TONR £

LH ; : ; ;
Front 4WD LH T 2023-02-20 12:37:04 ! Header edit Parameters edit Copy reference

LH

RH ) r
Frant 4WD RH i 2022-09-28 141719 N Header adit Parameters edit Copy reference
Tor

FR TA TYPE Front FR Front 2022-09-28 14:18:28 Header adit Parameters edit Copy reference

FR TXA TYPE Front FR Front 2022-09-28 14:20:04 Header edit Parameters edit Copy reference

EL L




TOMAI

An intuitive and simple system for modifying and
creating new recipes.

Machine parameters divided into operations/stations
(on the left).

Ability to save an edited recipe or a selected family of
recipes.

r TOMAI

Session time: 20:59:41
Factory Systam

Edit reference

T O M ﬁ I Edit reference parameters

Actions
e e _ Q D L P NGRS R
a o y . Reference number Reference description Reference part number
I c t I L
Manage users

Global Parameters Parameter name Old Value

System B

Product |

Parameters
Management

General (station)

Pouring od

11 Qil type 2

EL L




—— Creating families

Actions

e R of references

Hame + Desuiption = Actions

test Fcf Assign rederences Remove family

Assign references  Remove family

Astign references Remaove family

Product family e
management

Assign references Remove family

Assign rederences Remave family
Assign rederences Remaove family
Ausign references Remave family
Aszign references Remaove family
Agsign references Remove familty
Assign references Remove family
Assign Pelerences Remave family

Assign references Remove family

TOMAI
Factory

System
Product

Assigning individual
references to families

Parameters
Management




TOMAI

Report of historical changes in program parameters along with
information about the user who made the change and how the
recipes were modified (a single recipe or a family of recipes).
The ability to export the generated data to a CSV file.

™
? TO M AI z Session time: 00:59:10 Line status:

Factory System

Reference Changes

I ( ) M A I R ces Required filter Optional filter Result - 2024-07-15 00:00:00, To: 2024-07-21 23:50:50 7 GenerateTeport
I a Cto I y Date / User Name ! Referance / Additienal info OB et i a R

Date: + Additional info + Actions B Select all to export
S l 2024-07-17 13:46:02 PPRA. Farnily: Deetails
y S e m Evngs 2024-07-17 13:46:02 PP, Famity: Details
2024-07-17 13:46:02 PPM, Famity: Details
r O u Ct .
2024-07-17 12:30:46 Producticn line (Multiple users: [] Zgrzew ). Family: Details
F a r a I I I e t e r S 2024-07-17 12:30:46 Production line (Multiple users: [] Zgrzew ). Family: Details
2024-07-17 12:30:46 Production line (Multiple users: [1 Zgrzew ). Family: Details
M a I I a g e I I l e I l t 2024-07-17 12:30:46 Production line (Multiple users: [| Zgrzew ). Famiby: Details

2024-07-17 12:30:46 Production line (Multiple users: [] Zgrzew ). Family: Details

2024-07-17 08:23:11 Production line (Multiple users: [] ). Family: Dretails

2024-07-17 08:23:11 Production line (Multiple users: [] }. Family: Details

2024-07-17 08:23:11 Production line (Multiple users: [1 ). Family: Details

2024-07-17 08:23:11 Production line (Multiple users: [] ). Family: Details

2024-07-17 0B:23:11 Production lime (Multiple users: [] ). Famity: Datails

EL L




TOMAI

Factory

System
Features
preview

Real-time production
tracking

e Production preview for all line stations
e Handy parameters charts
e Parts in production process preview

e Detailed info about station alarms and statuses

elplc.com



TOMAI

Factory

System

Sample
application
SCcreens

KPI module screen

2020-09-15

PREDICTED
RESULT

2014

PRODUCTION TARGET OF SHIFT:

INT: 0 EXH: 2016

LAST SHIFT RESULT: INT:0 EXH: 1326

¥

PREVIOUS SHIFT DELAY: 01h 30m 06s

09:24

CURRENT
RESULT

181

ACTUAL LINE DELAY TOTAL: 00h 11m 23s

Component loading B

Component loading C

BiasSpring loading

e DA
8,83 s 536's
CURRENT DELAYS TOTAL
00h 00m 24s

LAST CYCLE CYCLE TIME
TIME MEDIAN

2,94 s 3,10 s

CURRENT DELAYS TOTAL

00h OOm 29s

NORMAL OPERATION

LAST CYCLE CYCLE TIME
TIME MEDIAMN
8,10 s 5.33s
CURRENT DELAYS TOTAL
O0h 10m 14s

elplc.com



TOMAI

TOMAI
Factory

System
Dashboard

EL L

OEE for individual change

"L_r‘ TOMAI

Factory System

Home Page - dashboard

Welcome to the TOMAI Factory system. The dashboard below presents basic information about recent production. Data refreshes automatically,

Plan parts

Made parts

Flan parts
Made parts

Plan parts

Made parts

B Made parts

Scrap parts

B Made parts
Scrap parts

@ Made parts

Scrap parts

Session time: 00:59:47

Details

313 (95.43%)
15 (4.57%)

Details

112 (77.24%)
33 (22.76%)

Details

0 (0.00%)
0 (0.00%)

Line status:

2024-07-23 06:00:00 - 2024-07-23 10:31:01

2024-07-22 06:00:00 - 2024-07-22 10:31:01

Details

2024-07-22 22:00:00 - 2024-07-23 06:00:00

Details




TOMAI

Factory

System

Functionality
overview

Production history analysis

e Full history & traceability of any manufactured part
e Data export

e Stations results comparison & analysis

e Production parameters dependency analysis

e Performance analysis line, stations, operators

elplc.com



TOMAI

Summary data table with line modules
and stations

i a TO M Al 5 Session time: 00:59:17 Line status:

Factory System

Alarm Occurrences

Required Filter [ 2024-08-01, Shift: ThuA = Generate report
[Data presentation: Chart fltering: Charts legend:
Data presentation @ Show dataon charts @) Show data on tables Alarm filtering mode @ show only main alarms @ Show alarms with station states duration times Main alarm [ Station state 0 :::_;":;:i:vm it )
I O M A I Alarm occurences data "MODUE 17 2024-08-01 06:00:00 - 2024-08-01 13:59:59
Alarm Duration Occurences / time
| » | (IMODUL 1] taczenie maskownicy z komponentem) PRZEKROCZONY CZAS STOPER PRZED POWROTEM O000i25.527 occurrences: 1
a Cto I y - | v | JIMODUE 1] Zgrzewarka) BEAD OSIAGNIECIA POZYCH PRACY POZYCIONER PALETKI | | GNIAZDO LEWE O0c14:13.699 ocourrences: 1
([IMODUE 1] Zgrzewarka) PRZEDNIE DRZWI SERWISOWE NIEZARYGLOWANE 00003:23.997 ocoumences: 1
Line fiow e 2024-08-01 06:45:29.220
e BT 00:03:23.997
S e m PRZEDNIE DRZWI SERWISOWE NIEZARYGLOWANE 2024-08-01 06:48:53.217
|ﬂ Lisbarpct] D003:04.147  occurrences: 1
- PRZEDNIE DRIWI SERWISOWE NIEZARYGLOWANE il L
s 5 D0e00D0.476 =1
e p p BLAD SERWONAPEDU D% Z BEAD DGOLNY PR DEREIRES
MODLUE 1 2024-08-01 06:48:33.357
. 1 . : D0:00:00,476
[ ] BLAD SERWONAPEDU OS5 Z BEAD OGOLNY 2024-08-01 06:48:33.843
alarm analysis B 4 ocaeces:
i [0] BRAK ALARMU 0000019374 occummences: 1

((MODUE 1] Zgrrewarka) BEAD OGIAGNIECIA POZYCH PRACY POZYCIONER PALETE] GMIAZDO PRAWE 00:02:04.879 occurrences: 1

{IMODUE 1] Seigganie Maskownicy) BRAK OSIAGNIECIA POZYCH ZAMKNIETE] CHWYTAK MASKOWNICY ST. ZDEJMOWANIA MASKOWNICY TRANSPORT GEOWNY 00:20:48.951 gcourences: 1

[MODURL 1] Bos04a654 2024-08-01 07:59:04.953
BRAK OSIAGNIECIA POZYC) ZAMKNIETE] CHWYTAK MASKOWMNICY ST. ZDEIMOWANIA MASKOWNICY TRANSPORT GEOWNY e 2024-08-01 08:19:53.904

[MOBURE 1]
BRAK OSIAGNIECIA POZYCI ZAMKMIETE) CHWYTAK MASKOWNICY ST. ZDEIMOWANIA MASKOWNICY TRANSPORT GEOWNY
[EODAR 1]
BEAD WEISE f WYISC SAFETY <FIELD REF="0" />
[MODUE 1] 2024-08-01 08:09:53.327
i : . 00:00:01.143
BLAD WEISC / WYISC SAFETY <FIELD REF="0" /> 2024-08-01 08:09:54.470

[MODUR 1] 3 2024-08-01 08:19:49.887

011:46.736  DCouTences: 5

000:01.379  occumences: 2

EL L




TOMAI

TOMAI
Factory

System

Web App
alarm analysis

EL L

It summarizes information about the moments of alarm
states and their duration at stations

Factory System

A ° TOMAI

Parameters Time Graph

< ¥ Required filter

Charts drawing settings

[ICELL SELECTION TEST]

Optional filter

Tesier Wizyjno-Pradowy] - IL‘EIgniwc- nr. 1] Hapiecie [V}

Session time: 00:59:17

Result 2024-08-01 00:00:00 2024-08-01 23:59:50 ¥

01/08[2024 00:00:00 - 01/08/2024 735559

[ICELL SELECTION TEST] Tester '.'."lz',.-|r.0—-='radcér'ﬂ - [Dpniwo nr. 2] Napigcie [V] —— [CELL SELECTIOM TEST] Tester 'r-.'nz\,;no-i:"radu-.«',',‘- [Ogniwo nr. 4] Napiecie [V]

Generate report

Redraw charts




TOMAI

You can select station and parameters using filters

? TO M AI‘ E Session time: 00:58:37 Line status:

Factory System
Pallets Sockets

Required Filter 2024-06-24 00:00:00, To: 2024-06-30 23:59:59 7 Generate report

Paliet % Muosters - - - L oKl L NOK[%] * GNOK[%l - Pallet statuses details [Paliet: 6]
I O M A I P T 9291 7.0 7.34

| > | 928 7.2
E3 93.68 632
Factory - e
Status + Master o Count
System
[215740) - NOK $ruba 4 NOK No o
W e b A [215093]) - NOK Proces praerwany No
p p [215110] - NOK Sruba 1 NOK No

alarm screen S :;
station

i~ diLe il

Production pareto chart divided into production slots/pallets

EL L




TOMAI

Factory

System

Features
preview

Media analysis

e Media consumption analysis

e Media consumption prediction
¢ Predictive maintenance

e Handy charts

e Dependency analysis of media consumption vs
production line state

elplc.com



TOMAI

TOMAI
Factory

System

Features
preview

EL L

Long-term media analysis

Compressed Air consumption 2020-01 - 2022-12
OP40 - PUSHING

Maximum, minimum and average values (compressed
air consumption at the selected station)



TOMAI

Monthly analysis

Compressed Air consumption 2020-01 - 2022-12
OP40 - PUSHING

TOMAI
Factory

System

Features
preview

Monthly consumption bar chart with incremental
analysis

EL elplc.com




TOMAI

TOMAI
Factory

System

Functional
overview

EL L

Media analysis - division into individual references
and non-production time

Compressed Air consumption 2020-01 - 2022-12
OP40 - PUSHING

z
:
5
o
.-
g
k=

This graph clearly shows the media consumption per unit of time (e.g. a month)
for a specific reference or states when the machine is not producing (red bars).
The example shows excessive air consumption in three time units.

Production - Recipe A
Production - Recipe B
B Production - Recipe G

Mo Froduction

elplc.com




TOMAI

Factory

System

Optional
modules

Production serialization

e Production & production tables setup
e Production progress tacking in real time
e Production process supervision

e Operations correctness control

elplc.com



TOMAI

Factory

System

Optional
modules

Station 10

Station 20

Station 30

elplc.com



TOMAI

TOMAI
Factory

System
Serialization

EL L

Managing serialization flows
Determining the correct path for
specific product flow through the
operations / stations on the
production line.

Lista wszystkich przeplywow

Referencija

Kroku przephmeu

5000000
5000000
|s000000
5000000




TOMAI

Factory

System

Optional
modules

Bill of materials (BOM) handling

e Production materials control
e Warehouse analysis (materials availability)
e Monitoring of matierials usage

e Analysis of proper material used in manufactured
components

elplc.com



TOMAI

Factory

System

Predictive

maintenance/
JAN R

Predictive Maintenance
e Data acquisition from sensors monitoring the
condition of the machine
e Production counters acquisitions
e PLC cycle steps analysis
e Detection of potential failures based on changes in the
amount of media consumption per machine cycle

Augmented Reality
e AR solutions integration with line / machine
e |nteractive trainings in AR environment
e Remote support anywhere in the world using
augmented reality

elplc.com



TOMAI

Factory

System

Predictive
Mmalintenance

Analysis of the cycle times of the controller
sequence steps;

Duration stats of the steps along with
standard deviation.

Analysis of the cycle times of the controller
sequence steps;

Gaussian distribution, histograms and
correlations
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TOMAI
Factory

System

Augmented
=E1NY;

EL L

Operator training module using augmented reality
technology. Training to learn about the construction

of a production line station.

Kabel
komunikacyjny

Zasilacz

elplc.com



TOMAI

TOMAI
Factory

System

Augmented
=E1NY;

EL L

Operator training module using augmented reality
technology. Training to check the correctness of the

operation performed by the operator.

ELPLC SmartFactory - szkolenie operatora (7/16)

Podloz odpowiedni komponent na stacje, a nastepnie poczekaj
na weryfikacje poprawnosci komponentu przez system

wizyjny.

ELPLC SmartFactory - szkolenie operatora (7/16)

Weryfikacja poprawna

elplc.com




TOMAI

TOMAI
Factory

System

Augmented
=E1NY;

EL L

Remote support from engineers around the world
using mixed reality technology. Ability to indicate any
object on the production line with a message on what

should be done.

elplc.com




TOMAI

Factory

System

Augmented
=E1NY;

Learning how machines are
constructed and the tools on
machines using augmented reality
technology

The freedom in interacting with the
elements (enlarging, moving) of the
line makes it easy to learn how the

line was built, and therefore easy to
maintain, service and repair.

elplc.com



Abandon or reduce the use of paper documentation. Easy section selection
PDF documentation available on HMI panels documentation

and instructions and tutorials available in augmented

reality (AR) technology.

Dokumentacja ELPLC Smart Factory

10.4. 7. Preview of day &hifts

I ithis Box all shifis s presented, grouped ko days
I O MAI Dy b0 proview = Ssiect & day o previes shifts
Columns descripthen:
Shift name - name of shit

Start time - Shift start tme
End thoe - Shift end tme

Factory

System
Paperless

18.5. Windows updates

This st Sdignd vEU M COMLIDd I FERLAT of PC when new SyStiem updates
Arw oV alabe

Button desor ption:

Reboot computer - Reboot computsr when updates are available = if thiy
opiion & wlecind (green oolor], iPen compoier i reboobed, when updetes am
availatile and there is i uter logged in. If tha option s not selected (med) then
compuiar will mod e relbooted

Save - Save data = Click on button to save sethings

1
(=

n
[ MORITORING APPFLICATION
P, I

[ =

i® ¥

elplc.com




TOMAI

Click here and watch the video

Using Microsoft Hololens?2

TOMAI
Factory

System

Creating future
with AR

EL elplc.com



https://www.youtube.com/watch?v=w1UxmhQ3IOA

T ¥ oMaAl

TOMAI Factory System
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