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SYSTEM FOR STORING AND ANALYZING DATA OF THE WATER
HEATERS PLANT

Author: Kyryl Nebyvailov
Supervisor: Helen Bodul
Odessa National Academy of Food Technologies (Ukraine)

Abstract. The given project of this system of data storage and analysis for
generating reports. The system has interfaces for users and interfaces for changing the plan
and production time. The database system stores information regarding finished products
at the plant for the production of water heaters..

Keywords: database, reporting, barcode scanning, production automation,
production parameters

l. Introduction

Scanners for barcodes are devices that allow you to get various information about
the product, which was originally laid down in the database of the information system.
When scanning, the device emits a sound signal, every inhabitant of the planet, standing at
the checkout counter in the nearest store or supermarket, hears about the successful
reading of product information from the storage medium.

The reason for the appearance of scanners can be considered an increase in the
range at retail outlets and customers. It before the seller knew the information about each
product and its value, then as a result of the growing diversity of positions, it was already
impossible to keep this information in mind. Scanners identifying the cost came to the
rescue, as well as other details about the product, when holding the reader to the barcode.

A database is information structures containing interconnected data about real
objects.

Features of this data set are:

« sufficiently large amounts of information;

» maximum possible compactness of data storage;

* the ability to extract from the database various information in a specific subject
area;

« user-friendly appearance and form of information is drawn;

* high speed access to data;

* reliability of information storage and the ability to provide authorized access to
data for individual users;

« convenience and simplicity of user designing of queries, forms and reports for data
sampling. Creating a database, its support and ensuring user access to it is carried out
using a special software tool - database management system

Databases are very simple and convenient way to have access to information that
you need to work with every day. No need to record large data sizes by hand and keep
information in mind. This is very important for enterprises, since the time saved is always
cost-effective.
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1. Analytical review of the literature

The history of databases in the narrow sense considers databases in the traditional
(modern) sense. This story begins in 1955 when programmable recording equipment
appeared. The software of this time supported a file-based record-processing model. Punch
cards were used to store data.

Online network databases appeared in the mid-1960s. Operations on operational
databases were processed interactively using terminals. Simple index-sequential record
organizations quickly evolved to a more powerful set-oriented record model. For his
leadership of the Data Base Task Group (DBTG), which developed a standard language
for describing data and manipulating data, Charles Bachmann received the Turing Prize.

At the same time, the concept of database schemas and the concept of data
independence were developed in the Kobol database community.

111. Object, subject and research methods

The main reason for creating a data storage system and its analysis is the need to
reduce the time for accounting for finished products, as using traditional accounting with
paper and pen inconvenience and a big loss of time. Also, the human factor that forget can
be unprofitable for the enterprise.

The object of the study is an information system that allows using additional
hardware, such as a barcode scanner (Picture 1), to enter the necessary data on the
manufactured products and, according to some procedures, process them to generate
reports and stock accounting, print stickers and other things.

Picture 1 — External view of barcode scanner

According to the scheme shown in Figure 2, production works after the introduction
of this system.
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Step Flowchart Responsible / Details
Every finished product end of assembly line must be put of the pallet

according to palletization scheme indicated in Packing post Wi. Before
wrapping the pallet, every product on the pallet must be scanned.
BEFORE start scanning operator should check a screen that previous
1 Finish Pallet w PURs s _ ,
AFTER scanning is finished operator should verify that full gty is
complete and appear on the screen.

b Scanner Software “close” pallet automatically when:
- Qty of products scanned reach qty equal to logistics setting for

Print >then'1 lsbel specific model code
label - Product with different model code was scanned
2 After “closing” the pallet barcode label is printed automatically
1label

[[samwrsotus. |

Identify core problem:

1. Wrong barcode label is sticked on the products -> inform Prod and
replace sticker

NOK 2. Wrong logistics data set in scanning software -> inform SC

. |13. Software bug or disfunction appeared -> inform SC/IT

QC/team
leader control

After a problem (s identified move to STEP S

[_EWMUMMTMM

DMLY 1 label can be sticked on the side of paliet

a Pallet barcode
Stick label on pallet label
Operator
v

Pallet is moved to WH location WITH or WITHOUT pallet barcode
Pallet moved to the [ Forklift driver ]

sticker
5 warehouse

Picture 2 — An example of a data storage and analysis system

IV. Work results
An interface has been designed for the operator’s, in which scanned product
positions are displayed (Picture 3). Each reference has its own quantity on a pallet. The
pallet closes automatically if the right amount of product is scanned. You can also close
the pallet manually if you not need to keep all positions.
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- =8| Scanning

},{

-

E

Date: | 7/24/2019 shift:  |1-stshift ~]
[ Barcode COMMERCIAL CODE Description
SH201907009173 SH20 iCasper SH-20TH11 i-ELCB
SH201907009174 SH20 ;Casper SH-20TH11i-ELCB
SH201907009175 SH20 |Casper SH-20TH11 i-ELCB
SH201907009176 SH20 |Casper SH-20TH11 i-ELCS
SH201907009177 SH20 Casper SH-20TH11 i-ELCB
SH201907009178 SH20 \Casper SH-20TH11 I-ELCB
[

Pallet information:

6/16

Number: 193000000016

\% 1-st shift:

SH20

Casper SH-20TH11 i-ELCB

240

Total by shift:

240

Picture 3 — Interface for operator

The operator’s workplace where the scanner and monitor with the interface for
scanning are located is shown on the Picture 4.

331




Black Sea Science 2020 - Information Technology, Automation and Robotics

Picture 4 — Operator’s workplace
If the source barcode enters the database, then it cannot be scanned again thanks to

the control system (Picture 5). Thus, you can be sure that the scanned products will not be
duplicated and there will be no errors in the formation of the report.
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i i ia il e anin g oo SR oy
g | Error, doublage of the barcode )(—L.

1 : Barcade already was scanned,
l] error code; 1:x0002

| . et shift:
! pallet ‘nformation: i

" T RISTRETTO CARRE us
| 1 / 27 221077 il .auna‘ﬂ-l\l COMP.

Picture 5— Dupllcate error

There is also an interface with all product positions. There you can add new

positions or edit current ones. In additional tabs you can find tools for setting the working
time and the start of the shift (Picture 6).
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391 0 ermor PC 15 5B
Tyzzmsso 0 015 WM THV COMPACT 2.5 KW :
02211090 0 COMPACT EVO AS 151 WHI 0350 E Plug ELCB (TID)
- 02211100 0 COMPACT AS 15L WHI 1500W E plug (THE)
02211120 - 0 RISTRETTO CARRE AS 15 WHI 2000 (TH)
| 02211140 0 RISTRETTO CARRE US 151 WHI 2000 (TH)
| 02211150 i 20 . TH DUMMY COMPACT EVO 15L
- 02220030 0 20L HZ DUMMY THV
- 0 20L HZ 350 W E PLUG ELCB (TID)
0 030 WM THV COMPACT 2.5 KW
0 030 WM THV COMPACT DUMMY
0 'COMPACT EVO AS 30L WHI 0500 E Plug ELCB (TID)
0 'COMPACT AS 30L WHI 1500W E plug (THE)
0 "RISTRETTO CARRE AS 30L WHI 2000 (TH) =
0 TH DUMMY COMPACT EVO 30L
0 30L HZ DUMMY THV ' e o
0  ° 30LHZ350WEPLUGELCB(TID) '-
0 i

Picture 6 — Interface with information about products

After closing the pallets, a new one is formed.
A sticker with the pallet number and product information is also printed, which is
glued to the pallet and sent to the finished goods warehouse (Picture 7).

(|
Pallet information:

2/16

Number: 193000000018

1-st shift:
S5H20 Casper SH-20TH11 i-ELCB 272
Total by shift: 272

Picture 7— New one pallet number is formed
All barcodes are scanned from the sticker, read and verified with the database

system (Picture 8).
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™~

@ Casper OMGREMe (Y i-ELCB  1P24
‘Mode! B gu goﬂm =

Uy thac nhpkndy | Cong ty ty C8 Phin Lenson Viét Nam
'hﬂiﬂj"?"é' wqusn Congty cé Phén Casper Vigt Nam

Dia chi Bi2A- 1“6_\_/_|g[@m§_gdma M@H&mh@h‘ Q Nam TirLiém, TP Ha Noi, VidtNam
iy SNC ATLANTIC WATER HEATER ASIA Company Limited
Na— 8819, 8618 Moo 2, Tambol Makhamkoo, Amphur Nikompattana, Rayong, Thailand

Thang san xuAt | Xem nhan bén trong than mi, 2
Xuat xtr i R e

Céng suat £ 25002% o : i

Lién ap 220 '~ | 50/60 Hz ‘ |

Dungtich 20L SERIAL MAY

Trong luong tinh  11kg
Kich thutc bao bi  390mm x 640mm x 3 387mm
Théngtinantoan  Xem séch Hudng dan sir dung va tai liéu an toan ky thuat trong than may

©cusper M (Y ELCB  1P24.

Model © shzotHn
Uy thés nhép khdy  Céng ty C& Phan Lenson Viét Nam CE \

e

Noaghinphéi iy atn_ Cong ty CO Phéin Casper Viét Nam
Dia chi s BV127A7-12B,7V|r\hgr[es§ardenra Buong Ham Nahi, & Nam Ti Lidm TP Ha Nbi, Viét Ham

A SNC ATLANTIC WATER HEATER ASIA Company Limited
Nha méy san XUl 52,9 g4/18 Moo 2, Tambol Makhamkoo, Amphur Nikompattana, Rayong, Thailand
Théng san xuat  Xem nhan bén trong than may
Xuat xG& hai
Céngsudt 2500W
Dién ap
Dung tich
Trong luongtioh 11k

Kich thurc bao bi _ 390mm x 640mm x % -
Théngtinanfcan  Xem sach Hm.‘mo dan st dung va tai ligu nntnéh th

Picture 8 — An example of sticker

If this position is not in the database or the number of characters does not match the
required number, then the barcode simply will not get into the database due to mismatch

errors.
The next stage in the development of the system is the addition of a panel where the

operator will apply a pass card (Picture 9). This is necessary in order to identify the person
who worked in this area for a certain period of time.

"""""

Picture 9 — Access card
Another important addition to the system is the replacement of a conventional
monitor with a monitor with a touchscreen (Picture 10). Ordinary "mice" very often break
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down in production, especially where there is a lot of dust. It will also help save time for
the operator.

Philips 222B9T / 00 SmoothTouch monitors were purchased for production. They
have protection against moisture and dust, and also uses a projection-capacitive sensor
system.

Picture 10 — Touchscreen

V. Conclusions

The possibilities of using an information system in production were investigated, the
advantages for automating the creation of reporting documentation were shown, a database
with several interfaces and a dozen different tables was developed, which stores
information about the reference, logical codes and the number of products on one pallet. A
separate interface has been designed for the computer in the workshop, where operators
scan the finished product using a barcode scanner. A separate interface has been developed
for the logistician, where based on the scanned stickers of water heaters you can make
reports, thanks to which you can make operational management decisions to optimize
production and stock.

The system of storage and analysis of the data of the plant for the production of
water heaters, which | proposed, was successfully put into production and is now actively
used at the plant in Thailand.

V1. List of literature
1. [Bapn b., 3anues II., Tkauenko B. m ngp. - MySQL. Onrummzanus
IPOU3BOUTENILHOCTH (2-¢ m3nanue) - 2010

2. Breaenue B cuctemsr 6a3 manubix Kpuc [ewt - 2016
3. Kyzneror M.B., Cumasaos U.B. - MySQL 5 (B mognmuaauke) - 2010
4, Kapsun b. - [IporpammupoBanue 6a3 nanabix SQL. TunuyHbie ommOKu 1 UX
yctpanenue (IIpodeccrnonanbHbie KOMIBIOTEPHBIC KHUTH) - 2012
5. basu nannx B iHbopMmaniitHuX cuctemax Brnagumup [Maiigapxu - 2018
6. Microsoft SQL Server 2012. OcnoBsl T-SQL Nnuk ben-I"an - 2015
INTERNET SOURCES

https://ru.wikipedia.org/wiki/baza_naHHbIx
https://ru.wikipedia.org/wiki/Ckanep ImTpuxkoa

336



