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( (77 ) INDUSTRY 4.0

INNOVINNPROM

v' Industry 4.0 is an urgent need of today, which
guarantees financial success, development of
technologies, real growth of production

v' Industry 4.0 provides development and
combination of automated production, data
exchange and production technologies into a
single self-regulatory system with minimal human
intervention in production processes

Big Data /
Analytics

Internet of
Things

The Cloud

(
(

=
-

Cyber
Security

Advanced
Robotics

Main directions of development:

v Implementation of the Digital Double of the
product creation

v Horizontal integration of productions and
suppliers into a single information space

v' Vertical integration of production systems

<

A new level of organization and control of production processes at all stages of product creation
Products (from semi-finished product to finished product) contain all information about the technology of its
production

v Manufacturing of products is carried out by a network of cyber-physical systems, based on data extracted
from a semi-finished product

<


http://innovinnprom.com/
https://innovinnprom.com/

¢ (77 ) INDUSTRY 4.0

INNOVINNPROM

The results of research network of companies in the field of consulting a
auditing PriceWaterhouseCooper (PWC):

Internet of
Things

Big Data /
Analytics

Until 2025, European industry will invest around € 140 billion in
Industry 4.0 annually

More than 80% of enterprises, within 5 years, will digitize the entire product
chain, including suppliers

Al & ML By 2025, an 18% increase in labor productivity is expected due to the
introduction of the Industry 4.0 concept

Digital products and services generate around € 110 billion in additional
revenue for European industry annually

Cyber
Security

Top areas of focus Fastest areas of growth
over the next 3to 5 year over the next 3to 5 year

i i H
2% T T
_ | 15%1 10%;

Smart Advanced | Intelligent Ly 38% ' L 35%

) 31% 30% 0
Sensors Robotics CNC sk 22%
Gi.c E 13% 12%
Industry 4.0 is transforming
. Big Data/ loT Mobile Cloud Robotics Artificial Wearable Colabjration
;&% businesses and should be part Analytics Devices & Drones Intelligence Technology & Social

of the CEO's daily agenda
y a9 B hvesting over the next 3 to 5 year

Investing today
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( (77 ) PRINCIPLES OF CREATING

INNOVINNPROM

Creating an alternative open source [IOT system
that does not require licensing, works freely with a variety of databases, has a sufficient number of ready-made

tabular and graphical forms for quick configuration of projects to customer needs

Transfer of 30 years of experience of INNOVINNPROM LTD
in creating information and analytical ERP and PLM systems and experience in integrated enterprise automation to
a modern software base, the use of the most modern databases, computing and cloud solutions

N

Combining data sets of MES and MOM systems with data sets of ERP and PLM systems
into a single information space for the formation of analytical information that will provide a qualitative calculation
of productivity and energy efficiency of production

W

Ability to quickly create corporate projects
by configuring ready-made computing software modules, visualization modules and databases without the

involvement and training of highly specialized professionals and programmers

=

ERP & PLM ST Multi-cloud

W Xp'a”o””‘_/ = /

New corporate product | Quick installation

30 years of experience

Spring HOT

gU= Ol Framework technologies
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( (77 ) SAKURA-IIOT

INNOVINNPROM

Guided by many years of experience in industrial automation and information technology and
taking into account the main trends and requirements of the fourth industrial revolution Industry 4.0,
INNOVINNPROM has developed IIOT system SAKURA - a modern industrial system of control, analysis and
management of production and technological processes
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FUNCTION -
INNOVINNPROM N
Industrial Internet of Things (IIOT) system SAKURA-IIOT — industrial analytical processing system that is

designed to control and manage all production and technological processes in industrial enterprises

SAKURA-IIOT has built-in elements of artificial intelligence and performs self-regulation functions to optimize the
financial costs of the enterprise by optimizing mutually integrated production and technological processes and
reducing the role of the human factor. SAKURA-IIOT contains two subsystems :

Technological cost control system

-
04@0 ERP PLM system of quantitative and qualitative
SAKURA-Technology

@Q.’ accounting of products SAKURA-Production

SAKURA-P provides horizontal integration of production
and suppliers into a single information space and is
responsible for obtaining information about the work of
control and

enterprises, planning, operational
management of material resources

SAKURA-
Technology

SAKURA-Production

SAKURA-T provides vertical integration of production
systems and is responsible for control of technological
processes at the enterprises (enterprise), control and
analysis of energy consumption, control and analysis of
efficiency of the equipment use by the enterprises and
control of production processes' productivity
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( (77 ) ARCHITECTURE

INNOVINNPROM N’

SAKURA-IIOT has a modular structure. The customer receives the basic modules and modules
that he needs. During application, the system architecture can be adjusted.

@' O
67-:@: SAKURA-Production
Cljo

% SAKURA-Technology

CEO
Module

Dispatching Accounting | Document

Module Analytics

Planning

Central M&R Holding | Control of | &
: ance
rc;]oondtLr”oé laboratory Module Module | €nterprises
| < T ~—1
). H y —]
(‘? 7N HHE g \-’/
| Monitoring
Module Module Cloud &

. | b | /
. Measure Weight Sampler s Commu-
systems systems | systems Sensor nication
systems systems

o N Q- Z
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INNOVINNPROM

EMI
Enterprise
Manufacturing
Intelligence

PLM
Product
Lifecycle
Management

ERP
Enterprise
Resource
Planning

MES
Manufacturing
Execution
System

Cloud

MOM
Manufacturing
Operations
Management

TIA

Totally
Integrated
Automation

STRUCTURE

f

SAKURA-TECHNOLOGY

APS ' ;
Advanced = :::::
Planning & = B
Scheduling E— 2t
\
LR L L
TSIt RO
LR
e e e

Raw materials Technological Central Silo board Quantitative & Accounting
laboratory laboratory laboratory accounting
prrvL
e @
° s il
Dispatching Automobile Railway Samplers Raw materials  Finished
department weight weights storage products storage
Maintenance Energy _J
efficiency
N\ N\ [ N\ [ ) )
SCADA Measurement Sampler systems Weight systems
Energy control
\_ [loT gateways AN SN Y ¥Controllers&8ensorsj \ Samplers JVAN
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( (77 ) CONFIGURATION

INNOVINNPROM

Clusters are hosted in
the cloud service

Configurable on \
the basis of an
§ SAKURA-IIOT open source Java

platform

Packed in

(g' cUBAplatlzorm clusters of K8s & Google ClOUd
| T * A Microsoft Aiure

@. m-
. kubernetes s amazon

II web services

Y /

No licenses Open languages Template library

5] S | gy
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( (77 ) OPEN PLATFORM

INNOVINNPROM

e

/555
L S
5557

P
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SAKURA-IIOT is implemented on the basis of a high-level
open source Java platform for creating corporate information
systems, as well as the server part of portals and mobile
applications CUBA-platform

oy
-----
3

SAKURA-IIOT has a scalable modular architecture based on

a popular frameworks, designed to work in any environment
® CUBA platform

The SAKURA-IIOT architecture can be integrated into the
cloud services of the world's leading providers selected by the
customer and effectively use the storage, backup protection,
data processing and computing capabilities guaranteed by
these services

In addition, SAKURA-IIOT modules such as databases and
application databases are arranged in Kubernetes (K8s)
clusters

<

_ g
N ,:l amazon

webservices
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( (77 ) SOLUTIONS

INNOVINNPROM

The most modern solutions of the world's
leading IT companies were used in the
development of SAKURA-IIOT

& Google Cloud

L/
=
!
)
3‘
0
N
(=]
-

==

P webservices

kubernetes

& HAULMONT

«® CUBA platform
&) spring

8 intelliJ IDEA

éf) Java

@ influxdb
& chronograf
@ Grafana Labs

PostgreSQL

PATRONI
APACHE

HTTP SERVER PROJECT

@ Apache Guacamole’

UltraVNC
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INFORMATION EXCHANGE

INNOVINNPROM

Full range of information
on quantitative and
gualitative data, energy &
resources use

Holdmg s
AWP

Databases

Equipment
operating data
AWP R _ _
Maintenance Reporting data of maintenance
control =95 .
Equipment
(control data Applications ]
Data collection and / \_‘)\_“/
transmission server
Data on the
amount of moved
Energy ~  |°° products
e Uiccr):;]cil oo Product flow
quip N |/ measurement
meters oo equipment
( Commands for

Measurement data of
equipment parameters

Equipment control and
~management commands

Technological

W

Equipment energy
consumption data

AWP
energy control

@

energy consumptlon
minimization

QD
=
J

technological

routes Quantitative and

gualitative product dat

|

AWP
production

P
<

Reporting product

v

equipment of Z&

_J

movement data

management

Summary data
on production

and accounting
operations

System of
guantitative and
gualitative
accounting
«SAKURA-B»


https://innovinnprom.com/
http://innovinnprom.com/

( (77 ) FUNCTIONALITY

INNOVINNPROM

SAKURA-IIOT works in any customer-friendly browser on any operating system. To enter SAKURA-IIOT,
simply enter the Internet address in the corresponding browser menu. Access to SAKURA-IIOT

Is provided on the basis of login and password N - 2
=Hw @CO0PO

The configuration of SAKURA-IIOT windows and pages, access rights, staff roles are determined at the stages of terms
of reference and system configuration, but staff are given the opportunity to adapt the display of data in a convenient

form for personal perception

SAKURA-IIOT has a large set of ready-made forms, modules, tables, graphs, charts and therefore customizing the
system to the needs of the customer is reduced to configuration and adaptation for a specific application and does not

take much time and resources

Thanks to the integration of SAKURA-IIOT into cloud services of the world's leading cloud service providers has

virtually unlimited resources for storage, processing, analysis and visualization of large amounts of data

s
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Al & ML SOLUTIONS

KO3

SAKURA-IIOT supports Artificial

Intelligence and

Machine Learning technologies.

SAKURA-IIOT adjustment principles are based on

strict adherence to SCADA's multi-level industrial
architecture:

1.

Hardware microcontrollers and built-in  sensor
microcontrollers are responsible for adapting and
configuring intelligent sensors;

Control and management of equipment
microcontrollers is performed by programmable logic
controllers (PLC);

Control and management of PLC is carried out by
SCADA

SAKURA-IIOT on the basis of data array processing
makes general adjustments at each level of
management

Additional sensors and gateways are installed to

obtain the most complete information about the system
operation. They provide data transfer directly to
SAKURA-IIOT cloud services.
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VISUALIZATION

SAKURA-IIOT marketplace contains a rich collection of ready-to-use add-ons that cover all typica

requirements for business applications and can be enabled with a mouse click — components, containers, dialogs and
notifications, charts, pivot tables, maps, predefined styles
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( (77 ) APPLICATION

INNOVINNPROM N
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s
Real-time  control of technological processes in  production in any industry.

Based on the analysis of large amounts of data, optimization of technological settings and delays in
the formation of recommendations for improving production productivity

Calculation and analysis of energy efficiency of equipment, technological operations and
production in general, the formation of summary and comparative graphs and tables of energy
efficiency for selected periods of time and in different modes of operation

Control of personnel work, blocking and prevention of mistakes and emergency situations.
Control and analysis of personnel productivity separately, in shifts. Planning production changes
and controlling the placement of personnel in accordance with the level of training

Planning and control of maintenance and repair of equipment.
Accounting for operating and consumption of energy resources by equipment. Accounting and
planning the use of spare parts and materials during maintenance and repairs

I—— =

j
L
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INNOVINNPROM

The Holding module provides display of generalized, comparative, concretized and analytical information
coming from the holding companies
HHHE The main types of information are information on the quantity and quality of products, energy
consumption and energy efficiency of technological operations at the holding's enterprises

The Enterprise module provides display of generalized, comparative, concretized and analytical information
at the enterprise

The main types of information are information on the quantity and quality of products, energy
consumption and energy efficiency of technological operations

The Maintenance and repair module (M&R) provides planning and control of maintenance and repairs at the
holding companies
The main types of information are information on the operation of equipment, energy consumption,
N use of spare parts and materials during maintenance and repairs

The Energy Efficiency module provides measured and analytical information on the consumption of the

main types of energy by each unit of equipment, technological group and the enterprise as a whole.
‘,/)' Based on the obtained data, the calculation of energy efficiency of equipment and technological
operations is performed
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ENTERPRISE MODULE o

NNOVINNPROM

The Enterprise module provides the collection and display of generalized, comparative,
specific and analytical information in the enterprise. The module analyzes the productivity of
technological processes and forms commands for its optimization.
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( (77 ) ENTERPRISE MODULE

INNOVINNPROM

operations based on an array of statistics.

It provides an increase in energy efficiency and productivity.

(f
Energy Efficiency
Module

SAKURA-IIOT

Operation Templates

Equipment Operation
Statistics

Equipment
load analysis

Automatic adjustment
of technological delays

Optimization
commands

M&R
MODULE

aﬁ
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NNVINNPROM

© SAKURAT

Application
Equipment ypes
Fquipments
Enterprises
cropbrowser

Maintenance and operation
AlTor egupments
Tok Equipment Wi imag...
Register Tasks
Regster Defectses
fegiter Assignments
egiter Orders
Spare parts
Fuel Lubricants Equpments
Repal Regser Tasks
Register Work Performeds.

Amount Space parts
Amoun FuelLubricants &

Administration

Help.

Control of machine tools and planning of their maintenance by the manufacturer

oo (D (D

1d equipment Name equipment type Mark equipment Factory number

1 Noria FuT as6

Factory producer

&

Short name enterprise

Agrorp

Technological number

3

Putin operation

oo

Counter total

450

Counter type:

hour

Condition equipment

ok

1172020 1428

1/202008:18

201717

1122014

1172020 1428

© SAKURAT

Applcation
Equipment ypes
Equpments
Enterprises
crop browser

Maintenance and operation
Al Tor Equpments
ok Equipment Withimag
Register Tasks
[

Register Assgnments
Register Orders

spare parts

Fuel Lubricants Equipments
Repar Regster Tasks
Register Work Perormeds
Amount space parts

Amount Fuel Lubricants &

Administration

Help

o crwnenn
oo~ (D NN

1d equipment Name equipment type Mark equipment

Noria Fur

Parent equipment nfo

idequipment  Technologicalumber  Factory number  Counter total

& Upload

Name technical documentation  Versior  Date create technical documentation

InstaMation Instructions 1 271072020

Operating Instructions 1 13102020

Periodicty, months

Factory number Factory producer Short name enterprise

a6 Sncle Agrop

Lu}

Countertype  Condition equipment  Factory producer  M:

downloadrechnicalDocumentation

Periodicty, hours Duration, hours

Technalogical number

e

11120201110

19/1172020 05:53

0518

Putin operation

o

Counter total

50 hour

ey

i

Counter type

‘condition equipment

/142020 0953

1120

172020 1708

172020 1425

172020 1106

A1r2020 1097

172020 0945

o6:

71172020 1747

020 14:38

172020 1428

Defect description Summary works
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( (77 ) ENERGY EFFICIENCY MODULE

INNOVINNPROM

The Energy Efficiency module provides measured and analytical information on the
consumption of basic energy sources by equipment, technological group, enterprise as a whole and
generates data on the efficiency of technological operations

The module provides measurement SE——
and analysis of active, reactive and P
total values of current, voltage,
power and energy

2 /d/SKOYVRKGZ/

The module calculates and analyzes N e 111626
the energy efficiency of
technological operations and
informs about reaching the Ilimit
values
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(77D M&R MODULE

INNOVINNPROM :
The Maintenance and Repair (M&R) module provides planning and control of equipment
maintenance and repairs. The main types of information are information on the operation of equipment,
its energy consumption, use of spare parts and materials during maintenance and repairs

The basis of the module is a schedule
of maintenance and repairs, which
reflects the planned activities and the
results of their implementation

The module operates with equipment
cards, which carry information about
the assembly and condition of the
equipment

The M&R module receives information
on the operation of the equipment and
its modes of operation from the
Energy Efficiency module
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( (77 ) DATA COLLECTION EQUIPMENT

INNOVINNPROM

SAKURA-IIOT reads data from the equipment and / or software available at the facility, without interfering

with the technological process

To ensure maximum data volume,
additional IoT gateways are installed
directly to cloud services

To measure energy parameters,
specialized measuring equipment and
energy meters are installed

The larger the volume and
completeness of the data that
SAKURA-IIOT receives, the better the
calculation of processes productivity
and efficiency
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qUD

INNOVINNPROM

SAKURA-Production ERP PLM system of automated
guantitative and qualitative accounting of products is designed

for

comprehensive automation of enterprise management,

planning and control of production

The main functions of SAKURA-P:

v

v

Obtaining and analyzing information about the work of the
enterprise

Formation and control of sound plans based on the analysis
of data on available resources

Operational control and management of material resources
Prevention of loss cases, theft probabilities and fraud in
processing and releasing of products

Analysis of the enterprise results and formation of the
optimal labor organization and production processes

Increasing labor productivity through the redistribution of
functions, rights and responsibilities of working staff and
administration

SAKURA-P combines technological document management of
the enterprise with production-warehouse and quantitative &
accounting of production

SAKURA-PRODUCTION

Goods
Laboratory o Finished

Product
department

Products
Storage
Area

Product
Register

Accounting
program
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( (77 ) IMPLEMENTATION

INNOVINNPROM

Implementation results of the information and analytical ERP PLM
systems «SAKURA-B» b

«SAKURA-Production» is a system of automated quantitative and qualitative accounting of grain and
bakery products, which is designed for comprehensive automation of management of grain receiving and
grain processing enterprises, product life cycle management, as well as enterprise resource planning.
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( (77 ) IMPLEMENTATION C

INNOVINNPROM

Complex automation of agro-industrial enterprises
ADE system SCADA «ROUTE»
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INNOVINNPROM

IMPLEMENTATION

Development and installation of «DELTA»
grain sampling systems
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INNOVINNPROM

§ SAKURA-IIOT

ADVANTAGES

Alternative systems

p
|‘ Licensing not required
o

The need for high-cost licenses

l‘ Open programming platform
o

Proprietary programming platform

|‘ Open source code

Closed source code

|‘ Popular programming languages
g

Specific programming languages

l‘ Works with any cloud service

Payment for the imposed cloud service

-

|‘ No need for installation

Nu | u| .| u =

The need to setup installation packages
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( (77 ) ECONOMIC ADVANTAGES

INNOVINNPROM

Reduction of energy consumption of technological equipment - up to 10%
Achieved by selecting and controlling the most energy-efficient modes of operation of the equipment
and optimization of technological delays

Reduction of technological losses - up to 15%
Achieved by preventing violations of established algorithms and standards at all stages of
production, continuous monitoring of technological operations and personnel actions

Improving energy efficiency of production - up to 20%
Achieved through continuous monitoring and analysis of energy efficiency of production, control of
accuracy and timeliness of completing technological tasks

Increase of the equipment service life - up to 25%
Achieved by planning and monitoring the maintenance and repair of equipment, quality control of
spare parts from different manufacturers

7
V.

0 2
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