v Extensive experience in enterprise automation -
v Compliance with INDUSTRY 4.0 requireme

v' Open source multi-cloud platform
4

clusively industrial solutions

|NDUSTRY4O HOT PLATFORM

>
2
4
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v

Industry 4.0 is an urgent need of today, which

guarantees financial success, development of
technologies, real growth of production

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

Main directions of development:

v

v

Implementation of the Digital Double of the product
creation

Horizontal integration of productions and suppliers
into a single information space

Vertical integration of production systems

INDUSTRY 4.0

Internet of
Things

Big Data /
Analytics

The Cloud

Advanced
Robotics
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( (77 ) INDUSTRY 4.0

INNOVINNPROM

Industry 4.0 is transforming
businesses and should be
part of the CEO's daily agenda

Big Data/ | Internet of

Analytics

v A new level of organization and control of production processes at
all stages of product creation

v' 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

Advanced
Robotics

oic

Smart
Sensors
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C (77D INVESTMENTS

INNOVINNPROM

The results of research network of Until 2025, European industry will invest around € 140 billion in Industry
companies in the field of consulting 4.0 annually

and auditing PriceWaterhouseCooper More than 80% of enterprises, within 5 years, will digitize the entire product

(PWC): chain, including suppliers

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

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

57%

Investing today

B investing over the
next 3 to 5 year

Big Data/ Mobile Devices Cloud Robotics Artificial Wearable  collaboration
Analytics & Drones Intelligence  Technology & Social
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C (77D CREATING

INNOVINNPROM

1 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

ERP & PLM |MES & MOM

Open

Transfer of 30 years of experience of INNOVINNPROM LTD
2 platform

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

3 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

30 years of AR
experience RRE

Ability to quickly create corporate projects

4 by configuring ready-made computing software modules, visualization
modules and databases without the involvement and training of highly - Tt
specialized professionals and programmers I i
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To implement the task of merging existing SKADA into a single information network of holdin'g's','
INNOVINNPROM has developed the IIOT platform SAKURA-IIOT and deployed on its basis MES, ERP, PLM systems at

several enterprises. The main purpose of the systems implemented on the SAKURA-IIOT platform is to increase the
productivity of enterprises.
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( (77 ) SAKURA-IIOT

INNOVINNPROM

-1IOT is a modern multi-cloud
platform, that provides collection,
analysis and visualization of the full
range of data on the operation of each
unit of equipment and the enterprise as
awhole.

The main task of SAKURA-IIOT is to
control production and increase its
productivity.

The main principles of SAKURA-IIOT - strict
adherence to industrial rules and regulations
and compliance with Industry 4.0
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FEATURES

INNOVINNPROM

Eﬁ%?'"OT compiles mainstream JVM technologies into a powerful environment, responding to modern development
standards and common requirements of business applications.

MODULAR SCALABLE COMPATIBLE

The unique architecture allows any The framework is designed to be SAKURA-IIOT applications are
SAKURA-IIOT application to be scalable both vertically and compatible with most popular
embedded into another SAKURA-IIOT  horizontally. RDBMS and run in any Java servlet
application. it provides multiple deployment Container.

This makes modularization practically options depending on the planned They can be distributed as WAR,
trivial - split your task into a number application load and permitted Dockerimage, UberJar or deployed to
of loosely coupled parts, develop downtime. the clouds.

them separately and assemble

together into one comprehensive

system.

SHTnGg Shaud,
Data Fiew

o

Sonng Soud

\O°

SHNNG Boot

connect
Everything

coorainate
Anvetling

Bulc

Your App Anything
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( (77 ) SPRING 10 PLATFORM

INNOVINNPROM

g sprlng SlOT naturally adopts most features of Spring Framework, so you can rely on its wide ecosystem
and apply your expertise gained before. Based on Spring Framework

XD GRAILS

SPRING CLOUD

Stream, Taps, Full-stack,
Jobs Web d

|10 FOUNDATION INTEGRATION BIG DATA

@ — 5

Channels, Adapters, Jobs, Steps, Ingestion, Export, Controllers, REST,
Filters, Transformers Readers, Writers Orchestration, Hadoop WebSocket

g—
et

RELATIONAL NON-RELATIONAL
DATA ACCESS DATA ACCESS

SPRING CORE Y <\

FRAMEWORK SECURITY GROOVY REACTOR
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( (77 ) ARCHITECTURE

INNOVINNPROM

S-llOT 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

Add-ons

Configurable on the
basis of an open

. latf
SAKURA-IIOT has a scalable modular architecture based on source Java platform

popular frameworks, designed to work in any environment

Packed in clusters of
Kubernetes K8s

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

clusters Clusters are hosted in

the cloud service

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
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o

'z
g
& Google Cloud k"‘

/A Microsoft Azure
%" amazon

BP webservices

. kubernetes
-&docker

& HAULMONT
€ spring

) Flowable

? IntelliJ IDEA

g, Java

<1
=
=

—

" Polymer

(77D PILUEHHA

INNOVINNPROM

The most modern solutions of the
world's leading IT companies were

S-110T

used in the development of !

©) influxdb
& chronograf
6 Grafana Labs

@ PostgreSOL
3 HAPROXY
OratrRON

Q Apache Guacamole’

UltraVNC
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C (77D FRAMEWORK

INNOVINNPROM

Button Containers Label Chart Click Events. Graph Click Events Chart Legend Events.

Eﬁ??'llOT marketplace P e {_ : o | [EEE P
contains a rich N ERE>===anniinn | Fe=" Ill f -_’

collection of ready-to- . M-
use add-ons that cover p— B ———

all typical requirements o ‘ ‘ \ a‘ = ENWWW

Action styl!

[orae ot s
Send

see

I
EREFE

calored

.

for business (oA 2

applications and can o -
. . X tTb1x 2| ® =l : ) [bie Wt prricraced colimns
be enabled with a ‘ \ EE S | jle=—=
N _ ! . | TextField 1 i l o I
mouse click N & Z S a——
components, ==
containers, dialogs and 77N : : e
o . Column Chart TN ™ . arE [sim \
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( (77 ) BUSINESS PROCESS ENGINE WRITTEN

INNOVINNPROM
The Business Process Engine Written allows to describe business process steps right in the application

using the integrated BPMN 2.0 modeler. It enables seamless integration with the runtime application parts and visual
process customizing.

The business process engine written contains: T e Process Instance Editor
; ; ; B Process Instances > Process Instance Editor
« The embedded light-weight Flowable runtime engine - © Process instance detils _
. i . Id _588&3608-4d?b-5f14~cd52-3893c5ec3cde | | MW Migrate
« BPMN 2.0 visual designer based on bpmn-js framework sactme | 1203200 @) (422 | [ 3 suspend
Business key :002 | :

® Delete

« DMN 1.1 decision table designer for complex decision logic

FFlowable is a light-weight business process engine
written in Java. The Flowable process engine allows you to
deploy BPMN 2.0 process definitions, creating process
instances of those process definitions, running queries,
accessing active or historical process instances and related
data, plus much more.

Process definition _purchaserequlsition (ver. 3) | Q J !

Runtime History Diagram

KnueHTsl MpoxoaHast Bmumaﬁwaﬂ AsToBECOBaS 3nesarop 3eptosas MT/ ByxranTepus

> 9 | ¢

oWN Is a modeling language and notation for the precise
specification of business decisions and business rules.
DMN is easily readable by the different types of people
involved in decision management.

These include: business people who specify the rules and
monitor their application; business analysts.

+ Close

Administrator & =
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( (77 ) Al & ML SOLUTIONS

IHHOBIHHNPOM
E%'HOT supports Artificial Intelligence and Machi
Learning technologies.

S-llOT 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;

[ = =
PLC === = = =|— = = — = = .4§> < 2. Control and management of equipment microcontrollers is
avo _
@ 00000000 performed by programmable logic controllers (PLC);
P L\/ | 3. Control and management of PLC is carried out by SCADA
-
Gateway — ) § ’ 4. SAKURA-IIOT on the basis of data array processing
— 00 Ry N makes general adjustments at each level of management

MC————@“
gl
Sensors———@

Smart sensors =< — — 1

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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( (77 ) FUNCTIONALITY

INNOVINNPROM

S-IOT works in any customer-friendly browser on any operating system. To enter ... &
SAKURA-IIOT, simply enter the Internet address in the corresponding browser . e
e@co®

menu. Access to SAKURA-IIOT is provided on the basis of login and password.

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.

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.
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§ SAKURA-IIOT

ADVANTAGES

Alternative systems

p
l‘ Licensing not required
o

The need for high-cost licenses

l‘ Open programming platform
o

Proprietary programming platform

l‘ Open source code

Closed source code

l‘ Popular programming languages
g

&

>hm

Specific programming languages

|‘ Works with any cloud service

Payment for the imposed cloud service

l‘ No need for installation

U | .| . .=

The need to setup installation packages
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¢ (77 ) IHHOT GATEWAYS

INNOVINNPROM

S lIOT receives data from the equipment (PC,
PLC MC) and / or software available at the
facility, without interfering with the technological
process

Additional 10T gateways are installed to provide
maximum data directly to cloud services

SAKURA-IIOT  supports most industrial
interfaces and data protocols

The greater the volume and completeness of the
data received by SAKURA-IIOT, the better the
control and calculation of productivity and
process efficiency

CANopen

ETHERNET Il "R mn 1

POWERLINK

'*’odbus

Devicei'let Etheri‘et/IP  EtherCAT.

HIPERFACE®
by SICK

PROFI
BJU[S

HIPERrAC 7 @ IO-Link

i%%%%q @ 1-Wire
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( (77 ) APPLICATION

INNOVINNPROM

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.
Planning production changes and controlling the placement of personnel in accordance with the level of training.
Control and analysis of personnel productivity separately, in shifts.

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.
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The workspace of information business systems based on the SAKURA IIOT platform covers all stages of
the holding's production and business processes. In accordance with the access rights, the consumer receives the
necessary technological, financial, analytical information designed specifically for him.

Control and analysis ‘ \ B Business process

of the enterprise Analysis of prod-u.ctlwty analytlcs
and energy efficiency

Control and comparison
of holding enterprises

Equipment maintenance
and repair planning

Control and analysis of
equipment operation
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FUNCTION

Business systems developed by INNOVINNPROM based on the SAKURA-IIOT platform have built-in
elements of artificial intelligence and perform self-regulatory functions to optimize the financial costs of the enterprise
by optimizing interconnected production and technological processes and reducing the role of the human factor.

INNOVINNPROM

Currently, INNOVINNPROM is deploying the following industrial analytical systems for control and management of all
production and technological processes at industrial enterprises:

[7?'00

) MES/ERP/PLM system SAKURA-P

B

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

% Information-analytical IIOT system SAKURA-T

SAKURA-T provides vertical integration of production
systems and is responsible for control of technological
processes at the enterprises (enterprise), control and

enterprise, planning, operational control and
management of production and material resources.

analysis of energy consumption, control and analysis of
efficiency of the equipment use by the enterprises and
control of production processes' productivity.

SAKURA-T
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( (77 ) SYSTEMS MODULARITY

INNOVINNPROM

(7))

SAKURA-P and SAKURA-T systems have a modular structure. The customer receives the basic module
and modules that he needs. When applied to system architecture, changes can be made to suit today's needs.

% SAKURA-T

T O
(/4%

Bl SAKURA-B
st

CEO
Module

@
dA\axd
[—\

Dispatching Accounting | Document

Module

=)

Quality

control Central | Enterprise M&R Holding | Control of
module laboratory Module Module Module | €nterprises

«® Y
®
o..Q.:

X

Efficiency

bea

~ HHE
N

AN

5
)

Laboratories Monitoring

_é Module Module
| | i “ !
Mea;sure | Weight | Sampler Sensor \ Commu-
systems icati
y systems @ systems systems nication

systems

< T AL 8 5
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( (77 ) STRUCTURE

INNOVINNPROM
( SAKURA-T R

APS
Advanced
Planning &
Scheduling Analytics

EMI
Enterprise
Manufacturing
Intelligence

PLM
Product
Lifecycle
Management

ittt
THE Y
AR b
gl bl

ERP
Enterprise
Resource
Planning

Registration Raw materials Technological Central Silo board Quantitative & Accounting
y accounting

Planning laboratory laboratory laboratory

97.397

=) |

X

e ¢ & il

Samplers Raw materials  Finished
storage products stora95

MES
Manufacturing
Execution
System Maintenance Energy
efficiency

Cloud ~ N\ N N _ )
Measurement Sampler systems Weight systems

i

2009 0100 A

B —— Dispatching Automobile  Railway
department weight weights

MOM
Manufacturing
Operations
Management Energy control

TIA
Totally
Integrated
Automation \_ lloT gateways UAS S ) ¥Controllers&8ensorsj
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HOLDING SOLUTION

The Holding module provides collection, analysis and display of generalized, comparative, concretized
and analytical information received from holding companies

INNOVINNPROM 4
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ENTERPRISE SOLUTIONS

The Enterprise solutions 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 SOLUTIONS

INNOVINNPROM

||0T monitors the equipment load and automatically optimizes technological operations based on
an array of statistics. It provides an increase in energy efficiency and productivity.
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( (77 ) ENERGY EFFICIENCY

INNOVINNPROM N
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 and e
analysis of active, reactive and total .
values of current, voltage, power and
energy

/d/SKOYVRKGZ/

88 prod / Device Parameters Energy

Wp, AKTMBHa eHepris [kWh]:%@ :’: Wq, PeakTtuBHa eHepris [KVARh] i ’(:5) ;; Ws, MosHa eHeprisa [KVAh] i ﬁi} 7

The module calculates and analyzes the
energy efficiency of technological '
operations and informs about reaching
the limit values
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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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POWERMETER

Since in most M LE ‘1;?* \ )
cases energy monitoring  Three-phase power g R | Y
equipment must be installed  supply four-channel = L _
in existing cabinets,  energy meter 3 T
INNOVINNPROM  specialists ~ PKZM-3F-4Ch | '
have developed a specialized =

energy measurement

equipment set.

!
4 !
i
4

This set includes a compact
four-channel energy meter of
three-phase power supply and  Compact

a series of compact three- three-phase

current transformers S I e s NI T e e e rrrriing |
phase current transformers. | | s e NI Il ez il b
: e

= :

This set carries measurement
of active, reactive and full
values of current, voltage, f iy 111 , |
power, power coefficient and ' - \
energy in three phases of four , :
energy using equipment and : \ £ \
sending of data to the IoT S v \=* \
gateway. TN A ' A\ i
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© SAKURAT
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SAKURA-B is an integrated MES / ERP / PLM system.

SAKURA-B is designed for full automation of enterprise
management processes.

The main functions of SAKURA-B:

v

N N N

< S

Obtaining and analyzing information about the work of the
enterprise

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

Operational control and material resources management
Production management
Product life cycle management

Reducing the impact of the human factor on production
processes

Improving production productivity

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-B

material
storage

materials
aboratory

Product
Register

Accounting
softwear
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( (77 ) IMPLEMENTATION SAKURA-P

INNOVINNPROM

tasks it performs. As a rule, the following modules are installed:

» Manufacturing Execution Modules
» Product Lifecycle Management Modules
» Enterprise Resource Planning Modules
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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
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