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Service offering

Comprehensive set of Services across the entire value chain

Implementation & Managed Services Manufacturing execution system (MES)
Consulting, Implementation & Shared Support Completely Configurable Integrated Intelligent MES
Services SAP, Microsoft & Analytics solutions built-in Partnership with OPERA MES
Industry 4.0 Data Analytics
Enabling Digitalization & Smart Factory Managing Data to Insights

TTY'S/4HANA | SAR4S Analytics Cloud £ OP=RA ) Power Bl Qlik @



SOLUTION Offerings

lloT

Custom built Industrial Internet of
Things

Cyber Security

Industrial Cyber Security — OT / IT 100% Isolation

Bridging IT-OT

Customized Data Transfer between IT &
OT network

WWW.PROTOCOLINDIA.COM
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Industry 1.0 Industry 2.0 Industry 3.0 Industry 4.0
Production machines Mass production lines Al{tomcln‘e? prpduc’rcljolr; Connection between 0o >
powered by steam requiring labour and using elecironics anc ii.. § ntelligent machines and
electrical energy First PC in the factories Information Technology L >N

MES

The MES (Manufacturing Execution System) is the information system suitable to
communicate with the plant, by connecting all resources and digitizing the
processes, in order to reach the integration that is the basis of Industry 4.0 concept.
MES becomes the information system for the management of the factory.



loT & DIGITAL FACTORY

Processing
e

Analytics Connectivity

-

New market
frend....

Machines
& Sensors E

loT - Internet

of Things

loT can be defined as a global and dynamic net infrastructure that can
automatically configurate, basing on standard and interoperable
communication protocols where phisical and virtual objects have an
identity, phisical attributes, virtual personality and intelligent interfaces...




WHAT ABOUT BIG DATA?

BIG DATA ANALYSIS
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New market
tfrend....

BIG DATA

Big Data means a large volume of data - structured and not - that daily

overwhelm a company. What matters is not the quantity of data but the

way they are used: processing big data means analysing them in order
to obtain necessary information to make the best decisions possible.




WHAT ARE THE TYPICAL PROBLEMS?

x Lack of traceability and reasons

o Wi, for rejects
Performance KPIs missing for 3@’- I
manual (labour) activities = /
/

No Realtime Gap analysis
for quick resolutions
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Real time KPIs like OEE available = 7 ,7 .

for machine but missing for \ / /

Department, Plant or a Line Q/ ~ o \ | Lack of real data to ERP /
\“ Bl Systems for accurate

- - Cost Analysis
-_— =
Poor response to

«  Changing process events [ O -

No Realtime material

«  Customer requirements 8 d |3 consumption patterns
*  Market conditions - : : N
. Equipment failures P |§1 available for just-in-time

manufacturing

Manufacturing is NOT agile

o Major breakdowns costs due to
(efficient enough)

lack of effective preventive
maintenance systems

EX
[4



WHAT IS FOCUS OF INDUSTRY 4.0¢
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Transformation Interaction Automation
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Innovation

Digitization
Automate the factory as much as
possible



Opera - Manufacturing Execution System

Opera MES

Time is Money

& |2 48

Change over
time

Interruptions Downtime Setup Time

Just saving ‘4’ minutes per day leads to '20” days of production gain!
4 N 4 E——



MES — Even 10 secs matters...

Downtime / Interruption (Secs)

No. of Hours (Hrs in a day) 24
No. of Interruptions in a day (Secs) 240
Interruptions (in Mins) Per day 4
Interruptions (in Hrs.) Per Month

Interruptions (in Days) Per Year 1
No. of Machines 20

Total Interruptions (in Days) Per Year 20



WHAT ARE THE POSSIBLE BENEFITS BY IMPLEMENTING AN MES?

A well-run production plant can bring many benefits in a short fime,
with the sole implementation of a MES combined with performance

MES Benefits

measurement:

- 407

Cycle times
recduction

- 90%

Data entry
reduction

- 30%

WIP
reduction

- 7157

Paperwork in
production

- 25%

Lead time
reduction

- 28%
Non
Compliance
reduction

+ 30%

Efficiency
Improvement

+ 40%

Quality
Improvement

Typically using an MES, you can look at a

2% - 5% savings year on year



Opera MES



THE INTELLIGENT MES
CONNECT . MONITOR . ANALYZE . PREDICT




MES INFRASTRUCTURE

U4

BUSINESS
APPLICATIONS

Order management & processing, enterprise production
planning, business process management (BPM)

Management of Production, Material, Quality,
Maintenance and Predictive Analysis

I]2 PLC/PAC Regulation of machines systems

Interface production process via

[” SENSORS / ACTUATORS / HARDWARE sensors & actuators

“A MES represents the right balance between the plant level and the business level...”



WHAT PROCESSES ARE COVERED BY THE MES®?

ERP —ENTERPRISE RESOURCE PLANNING LEVEL 4

What and howto  When and what to When, what and how How good it is what ~ How did the machines How and which
produce? produce? was it produced? has been produced? produce? materials were used?
Production Production Production Quality Maintenance Material
Definition & Schedule Progress & Operations Operations Operations
Capability Performance Management Management Management
Production Detailed Production - Maintenance Materials
Resources Production Execution Tests Definition Plan Dispatching
Management Scheduling
Production : LEVEL 3
Tracking Tests Execution R o s
Execution
Product Flesliso Production Tests Analysis
Definition Dispatch Performance v Maintenance
Management Analysis Analysis

CONTROL-AUTOMATION LEVEL1 & 2




PRODUCTION & SEQUENCER

PRODUCTION MANAGEMENT

Business model management

Product management

Work order management

Electronic dispatching of tasks/documents
Production data acquisition

Paperless factory management

Real-time monitoring and supervision
OEE calculation and performance analysis
Plant Analysis

Business Application Interface

PRODUCTION SEQUENCER
Finite Capacity Sequencing

MAINTENANCE

Asset maintenance management
Preventive Maintenance
Breakdown Maintenance
Autonomous Maintenance
Predictive Maintenance

Spare parts/Materials consumption
Maintenance Performance Analysis

DEVICE CONNECTION

Protocol & device connection logic
management

Automatic data acquisition from device
Automatic dispatching of data to device
Machine Monitoring

Al Integration (ANN)

Predictive Condition Monitoring
Predictive Maintenance

Predictive Quality

Dashboard in real time/predictions
Alarm and notification management

THE INTELLIGENT MES

Facial recognition

Temperature screening
Monitoring interpersonal distance
Monitoring number of people in an area
Monitoring use of personal protective equipment

Automatic identification of materials
Warehouse/location/lot management
Acceptance/Shipping of goods
Management of material pickings
Material handling

Stock levels monitoring and analysis
Electronic Kanban

Interfacing with automatic warehouse

PRODUCT TRACKING & GENEALOGY
Generation and Management of lot/serial no.
Tracing and monitoring of lot/serial no.
Tracking/genealogy of lot/serial no.
Automatic identification of lot/serial no.

QUALITY CONTROL

Test orders/quality checks management
Instrumental/visual tests management
Collection and Management of test results
Monitoring serial numbers/lots/quality checks

PROCESS CONTROL

Process data management
Automatic collection of process data
Condition Monitoring

Real time monitoring of process data
SPC/Control chart analysis




OPERATOR WORKSTATION (MULTI-RESOURCE

Production

Start Activity Suspend Activity Start Setup End Setup Start Indirect Activity  End Indirect Activity

030 007 010
Daniel Evelin Joseph
7 15

Entrance/Exit Close Work Stage Start Machine Downtime End Machine Downtime Start Rework End Rework

015 028
Leonardo Maikol
5 52

Output Create Team Change Team Activity Enter Team Exit Team Remove Team

Machine Work Stage

Badge 001 Machine Work Stage Work Stage

001 002 003 %04 006 22000559 22000557 22000607 22000608 22000679
Work Order : Work Order : Work Order Work Order Work Order :

Cutting Machine Welding Machine Bending Machine Assembling Welding Machine Sales_Order 0 Sales_Order 0 || @ GEENES  Sales Order 0 || @ @EENB Sales_Order 0 Sales_Order_0
L 1400025-7-6 1400025-7-6 14000265 14000265 1400026-7-6
g E 9 .
ile Product : 021 - Product:021- || () GEEEEES Product:028- || () NN Product: 028 - Product : 021 -
Headlights Headlights Electric Motor Electric Motor Headlights

Onerati Onaratin Onerati Onaration Oneratin

006 007 o008 009 o010 22000677
Work Order

pa— Infection Machine Tres Assembiing v e— [m—— e
Machine Machine Machine E 140002675

Product : 021 -
Headlights

Oneration
o1 012 013 014

Packing Machine Painting Machine Polishing Machine Metal Processing
Machine

Web-based operator workstation to manage activities on multiple machines. Easy to use,
graphical, user-friendly and interactive interface to send and receive data in real time.




0 OPERATOR WORKSTATION (MONO-RESOURCE)

i~~~
] Opera MES
——— ws_Acﬁve-PTOdumm Ongoing Activities Press to exit full screen ° Delivery date
R
/_,_/,/ ID number Operator Product Operation wo DELIVERY DATE
\ e Wo 1000033 Daniel Headlights Welding Sales_Order_014000:
| Qo= =g &
\ Pproduct crical W 220 o
\ Operator CecticMOtOr S0y Sales 0T
\ number . e Electrical VWIS
° ‘9 AAAA Ane Headlights
{ 1000UA Davide
x 100000 Planned Activities Energy Consumption
\Q S0 Status Product Operation Expected Start Date Expected End Date ENERGY CONSUMPTION
4 o~ Expecte 02231 Headlights Electrical Wiring 4/21/2020 12:33:31 PM 4/21/2020 12:33:31 PM
a 1704/202
eaeds"“f::. 2PN Headlights Welding 4/21/2020 12:33:31 PM 4/21/2020 12:33:31 PM -

Exp!

Electric Motor Electrical Wiring 4/21/2020 12:33:59 PM 4/21/2020 12:33:59 PM

operafwn
) Electric Motor ~ Welding 4/21/2020 12:33:59 PM 4/21/2020 12:33:59 PM

Required speed Current speed Produced quantity Left quantity Time left

REQUIRED SPEED CURRENT SPEED PRODUCED QUANTITY LEFT QUANTITY TIME LEFT

6.00 0.00 0.00 1000.00 166.67

Pieces/hour Pieces/hour Pieces Pieces Hours

Single-resource web-based operator workstation dedicated to the machine.
Easy-to-use, graphical, user-friendly and interactive interface to send and view
real-time data on machine status, productivity and efficiency.



OPERA PLANT MANAGER

. a )
— Opera MES Search Q Actions menu ¥
P Welcome example +
— ) PSS | Production
/ Q Machine activity time - Machinei... OEE - Overall Equipment Effectiv... Test control chart - Machine id: 004

Tl E : Tk Pl f | Maintenance

L - Quality Direct activity =0 Samples
‘ Y C . B Downtime 60 LCL 0.000
| \ k. l Materials

\ %2 v Direct 3¢V

Setup

UCL 1.150
4 e
l Mo itoring aintenance 40

CL 0.480
Violation 4

mmEm

Creation panel

O@é\

Machine id *

Instrument Code *

A, A ,
A 6, ’727% g,
s, ), e

‘ i ) Scheduled vs tracked man hours ... Machine downtimes by operator MTBF - Mean time between failur...

Channel code *
Pressing B Done Generic breakdown

e ﬂ e Channel code * antanon Scheduled 6 Tool problem
_i2? / 4 zal Wiring

z Automatic Warning Signal
Painting 4 Shortage of lubricants

Cut;ng ' il Not coloured

Pounblmg [ 5 | Electrical problem

ssemblin =
- g \ - Not homogenous compound

]
) e dfng | 2 | | Lack of material U
ending
4, Yo &, Jog ¢ )
0 50 100 Ty o ", "%y, Ong,
4 * -
e _—_—

w

\

Web-based workstation for data management, analysis & supervision. Powerful & visually striking
analytics features. Dashboards & layouts for monitoring & supervising production.



Machine Downtimes

Electrical Problem
Automatic Wamning Signal
Wrong Cutting

B Generic Breakdown
Overheating Machine

Pareto current month losses

PRODUCTION MANAGEMENT

KEY FEATURES

OEE current month

98

Availability Performance

OEE previous month

97

Availability Performance

Pareto previous month losses

Master data management

Product Management

Work order management
Dispatching of tasks/documentation
Production data acquisition

Paperless factory management
Real-time monitoring and supervision
OEE & Performance Analysis

Plant Analysis

Interface with Business Applications




o DEVICE CONNECTION

KEY FEATURES

* Protocol & device connection logic

management
« Automatic data acquisition from device
« Automatic dispatching of data to device

* Machine Monitoring




INTERCONNECTION TO ANY DEVICE

Supported protocols Native Drivers
« OPC DA (Classic) * Fanuc

« OPCUA « Siemens S7
« MTConnect

- MQQT

* Euromapé3 - Euromap 77

 GPIO (Android/Linux)

- OPCDB Supported architectures
« SQL * Rest- XML

* Broker Message * Rest-JSON
* Viox-XML

« TCP/IP configuring the
decode driver




1040, 020N § O 9 dI3TA

Opera Mobile

4 New Event

£6% New Event
™ Machine: 042 - Status

o4 New Event
Machine: 042 - Status

S55 New Event
" Machine: 042 - Status

o5 New Event
Machine; 042 - Status;

~  Machine: 005 - Status: A«

OperaMes&Fanuc .
Today

What's the program that s running on
machine 0017

OPERABOT

Opera Chat for the Social Factory

Integration between Opera & Telegram messaging

app
Tool for communicating with resources (machines and
operators)

Sending information from the app to users (text
messages, videos, pdf files etc.)

Access to factory information (info request on machine
status, activity in progress, process parameters, etc.)

Sending commands to resources



DUCTION SEQUENCER

KEY FEATURES

Work Order

Order/production phase scheduling
Finite capacity scheduling
Check material availability
Material pegging
e oty | Graphical and interactive Gantt chart
Drag & drop functionality & graphic
™ tools for data visualization on the Gantt
Graphic histogram of resource
workload
Real-time synchronization with
production progress

|emEva T |

2021 February 15 2021 February 22 2021 March 01

> 09Feb 10 Feb 2 14Feb 15Feb 16Feb 17 ] 19 Feb 20Feb 21 b 01Mar 02Mar 03 Mar 04 Mar 05 Mar

45000013

4500001-7.ORDERISORDER{S
017, 024

ORDER15ORDER1S:
021 021

ORDINE ORDINEY ORDINEY ORDINGY 12345000 123 Frcanins
RS RS RS g o . B

SREogo0s
o7

= R |

SRE0000S
oz




@, QUALITY CONTROL

KEY FEATURES

« Test orders/quality checks management

* Instrumental/visual tests management

« Collection and Management of test results

* Monitoring serial numbers/lots/quality
checks




O PROCESS CONTROL

KEY FEATURES

Spc_test (3-99)

* Process data management

e Automatic collection of
process data

« Condition Monitoring

« Real time monitoring of
process data

« SPC/Control chart analysis




0 MATERIAL MANAGEMEN

KEY FEATURES

BOM Left time
o

Sta Product | Product Desc. Total Qty.  Qty. Warehot Qty. On mact Necessary Qt LEFT TIME

005 ires 1000.0000  4000.0000  807.0000 809.0000 ° AUtomatIC Identlflcatlon Of materlals
008 lotherk 1000.0000 38000.0000 853.0000 809.0000 1 34. 83
Hours

« Warehouse/location/lot management
setchs rduced « Acceptance/Shipping of goods
R - Management of material pickings
* Material handling
— .  Stock levels monitoring and analysis
: & * Electronic Kanban
* Interfacing with automatic warehouse




MAINTENANCE MANAGEMENT
KEY FEATURES

Ongoing/Scheduled Maintenance Work Stages o Predictive Maintenance Alarms

Date&Time Hours/Pieces Device Control

fonies ORI 165 oaow * Asset maintenance management

0.00000
0.00000

s et Tenpesure * Preventive Maintenance
: WA Sﬂenrﬂl;orﬂsﬂ ﬂ . B o Mean Time Between Failure Mean Time To Repair L4 B rea kd OW n M a i nte n a n Ce
* Autonomous Maintenance
* Predictive Maintenance
Ay HEHRSRanGE hete el il SR T e S pare pa rts/Materials consum pti on

AVAILABILITY MAINTENANCE RATE e

95.77 62.07 0.50 20 * Maintenance Performance Analysis

MTBF MTTR

150.00 2.12




o PREDICTIVE ANALYTICS

KEY FEATURES

Al Integration (ANN)

Predictive Condition Monitoring
Predictive Maintenance
Predictive Quality




PLANT MANAGER

= Opera MES Search Q Actions menu ¥

Welcome +
Production

Resource analysis
Quick comparisons .
Load layout User Documentation

Maintenance y A
Open settings Web Api List
Maintenance KPI

s : Open Configuration Technical Documentation
Quick comparisons

Incidental on scheduled maintena...

Sensor Tracking

Work center machine status

Work center OEE
Statistical Process Control Machine activity time

Quality

Machine Setup Tools
Creation panel Monitors

MntrUsers

Actions

Warehouses

Departments

Plants

Products

Inspections

Shipping

Production Orders

Maintenance Requests

Purchase Orders

Opera Plant Manager is the interface dedicated to data management & analysis.




PLANT ANALYSIS / PRODUCTION LAYOUT

NN

— Za
— Opera MES Search Q Actions menu ¥

Welcome example
Production
Maintenance
Machine activity time - Machine id: 009 OEE - Overall Equipment Effectiveness - Machine id: 009 Top five downtimes reasons - Machine id: 009
Quality
l \EICHELS

| Monitoring

Creation panel

Machine id *

Availability Performance Quality

Instrument Code *

roducted vs scheduled pieces by operation - W

CN - Channel Signal Value for Machine - Instru

Channel code * ' ’:I

Sample machine layout for data analysis: Machine Uptime, Machine OEE,
Pareto Topb Losses, Downtime Analysis, Work Order Analysis, etc.




PLANT MANAGER/QUALITY AREA

Sample layout for the Quality and SPC areas (Real-time control charts)




A

O PLANT MANAGER/MAINTENANCE LAYOUT

— Opera MES Q Actions menu ¥

Welcome example

Production
Maintenance
CN - Channel Signal Value for Machine - Instru Num incidental vs Programmed main MTBF - Mean time between failures - Machine id: 009

Quality

l Materials 80
0
60 O
| Monitoring 4
2 1
LN .

e — — = — ——— —
j‘-’/ /‘( /"‘7 4/), A’q

Creation panel 0:45:14 16 1
Feb 2, 2018

220, 22, 02, t2p, Vo
Otg 01 <019 “%19 <04

MDT - Mean downtime - Machine id: 009 Total maint orders number - Machine id: 009

Sample layout for the Maintenance area (machine parameters in real time,
downtime vs preventive maintenance, MTBF, MTD, MTTR, MTTF, MTTW, total

number of maintenance orders, main causes of downtime etc.)




DATA MANAGER

— Opera MES Search Q Actions menu ¥

Welcome Machines
Company
Plants Machines

Departments
P Drag a column header here to group by that column

Machines

Operators Number ¥ Machine Status Color Machine Status Descr. ¥  Machine ¥ Machine Descr. Y Deptld ¥ CostCenter ¥ WorkCenter ¥ Alternative me
Secondary Resources Q Q Q Q Q Q Q Q

Tools . .

1 Active 001 Cutting Machine 200 1 1
Reasons
Active 002 Welding Machine 200 1 1
Target Work Center
Setting up 003 Bending Machine 200
Production

Idle Assembling Machine 201

l Materials

Idle Welding Machine 201

Quality . . .
Active Assembling Machine 202

Raintendncs Idle Injection Machine 201
Down Tires Assembling Machine
Down : Vulcanization Machine

Idle Finishing Machine

Down Packing Machine

Idle Painting Machine

Idle 3 Polishing Machine

Data Manager: interface dedicated to master data management.

Sample of machine list table, with functions such as Edit, Cancel, New.
Interactive tables for data navigation (filters, aggregations, mathematical
formulas etc.).
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0 PLANT ANALYSIS: PLANT OVERVIEW

Actions menu v

OPERA MES

Visualization of the map of the entire factory.



0 OPERA PLANT MANAGER: DEPARTMENT OVERVIEW

-

Opera MES

Plant map - Machine view

Map of a specific department with production progress data for each
machine in real time.



O OPERA PLANT ANALYSIS

Keep your factory under control
Anytime from anywhere

eeeeeee

*» N D oM E

Web-based tool for Smart & Digital Factories
Compatible with any device & any operating system
New generation Software (Angular, NetCore, Bootstrap)
Cloud compatible

Highly configurable to create new layouts & dashboards
Easy Integration with other Bl systems

Machi

* X D W E
[ )




Factory Information
System Industry 4.0

h0~

Easy Integration
Any system
Any device

KEY FEATURES

"-.
-
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International
Multi- language
MES Platform

-

Web-based &
user-friendly interface

Modular & Highly
Configurable

Intelligent MES
towards the
5th Revolution




OPERA PLATFORM

ncrosoft :




INTERNATIONAL NETWORK

/s ITALY BULGARIA FRANCE USA BRASIL
SPAIN HUNGARY THE NETHERLANDS CANADA SRI LANKA
POLAND GERMANY SERBIA MEXICO UK
ROMANIA BELGIUM CHINA

Opera MES
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Contact us

rj(EC)‘W\ LSYS

Covalsysoft Solutions Private Limited.
#219, 7th A Main, HRBR Layout 1st Block,
Kalyan Nagar, Bangalore- 560043
Website: www.covalsys.com

Reach us sanjays@covalsys.com
Mobile : 95354 43163
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