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 Classification and Coding of goods.

 The important concept at work with the information is classification of objects.
Classification is a method of distribution of objects (subjects, the phenomena, processes, concepts) to classes according to the certain attribute. The object is understood as any subjects, processes, and the phenomenon of material or non-material property. The system of classification allows to group objects and to allocate to the certain classes which will be characterized by a number of the common properties. Classification of objects is a procedure of grouping at the qualitative level, directed to allocation of homogeneous properties.   

With reference to the information as to object of classification the allocated classes are named as information objects. Properties of the information object are defined by the information parameters named essential elements. Essential elements are represented as the numerical data, for example, weight, cost, year, or attributes, and for example, color, mark of machine, a surname. Essential element is a logically indivisible information element describing certain property of object, processes, the phenomenon, etc. Except for revealing the common properties of information object classification is necessary for the development of rules (algorithms) and procedures of processing of the information submitted by set of essential elements.
At any classification it is desirable, that the following requirements were observed:
· Completeness of scope of objects of considered area;
· Un-ambiguity of essential elements

· An opportunity of inclusion of new objects.

The qualifier is the systematized arch of names and codes of classification groupings.

At classification concepts a classification attribute and the value of a classification attribute which allow for establishing similarity or distinction of objects are widely used. The approach to classification with association of these two concepts in one, is named as an attribute of classification. The attribute of classification also has a synonym, i.e. the basis of division.
Three methods of classification of objects are developed:

· Hierarchical

· Facet (facet is a group of headings which all define a certain method of classification. That is, a facet is a way in which a resource can be classified; for example, classified by color, classified by geography, classified by subject, etc.)
· Descriptor (Descriptor system is a semi-hierarchical system with several descriptors for describing the state of goods and other objects of nature; Descriptor subsets should be selected for the study goals.
Hierarchical system of classification.
The hierarchical system of classification is created by the following method:

· The initial set of elements makes 0-1 level and shares depending on the chosen classification attribute on classes (grouping) which form the 1st  level.
· Each class of the 1st  level according to a classification attribute shares on subclasses which form the 2nd  level;

· Each class of the 2nd  level similarly shares on groups which form the 3rd  level, etc.
Taking into account rigid enough procedure of the construction of structure of classification, it is necessary to determine its purpose before the beginning of work, i.e. what properties objects united in classes should possess. These properties are accepted further for attribute of classification. 

Remember –in hierarchical system of classification the special attention should be given to a choice of classification attribute .In hierarchical system of classification each object at any level should be related to one class which is characterized by concrete value of the chosen classification attribute.

Advantages of hierarchical system of classification:
· Simplicity of construction;
· Use of independent classification attributes in various branches of hierarchical system .

Lacks of hierarchical system:
· Rigit structure which leads to the complexity of modification as it necessary to redistribute all classification groupings;
· Impossibility to group objects on beforehand not stipulated combinations of attributes
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The hierarchical classification: Anatomical Therapeutic Chemical Classification System (ATC)
Faceted classification

Faceted classification means breaking subjects into standard component parts, or facets. Faceted method of classification is based on parallel division of subjects by classification attributes. Faceted method of classification allows for removing or adding new classification attributes (facets), thus it posses more flexible structure.
Product classification is to automatically divide products into a set of categories or classes.
The classification of goods according to the Foreign Economic Activity Commodity Nomenclature of the Customs Union (hereinafter referred to as the FEACN of the CU) is one of the most relevant issues for participants of the foreign economic activity (hereinafter referred to as the FEA).

The accuracy of the classification of goods is of great importance for better objectivity of customs statistics of the foreign trade, used in the course of development of the customs policy of the Member States of the Customs Union, and for adoption of specific measures for its implementation during customs clearance and control of goods and vehicles.

Participants of the FEA shall determine, on their own, the code of goods crossing the customs border.

In case of incorrect classification of goods during their declaration, the classification code shall be determined by the customs authority.

Criteria and rules of classification

1. Criteria of classification – a property or characteristic of an object (product) that forms the basis of its classification (purpose, type of material, structure, construction, manufacturing process, finishing etc.). The classification of goods is based on criteria, such as the raw materials in use, chemical composition, application etc.

2. There are six rules of classification of goods – these are Fundamental Rules of Interpretation of the FEACN (hereinafter referred to as the FRI of the FEACN).

Creation of the commodity nomenclature used today in the international practice of the FEA is preceded by a long history.

For the purpose of state regulation of export and import of goods in the Customs Union, the international classifier – Foreign Economic Activity Commodity Nomenclature of the Customs Union (FEACN of the CU) – is used.

It is based on the experience in international trade and provisions of the International Convention on the Harmonized Commodity Description and Coding System. Thus, the FEACN of the CU is based on the nomenclature of the Harmonized Commodity Description and Coding System and the Combined Nomenclature of the European Community. 

The first six digits of the product code correspond to the HS nomenclature, the seventh and eighth digits – to the Combined Nomenclature of the European Community, the ninth digit – to the FEACN of the CIS. The tenth digit of the product code is designed for detailing of goods at the national level.

The Harmonized Commodity Description and Coding System, also known as the Harmonized System (HS) of tariff nomenclature is an internationally standardized system of names and numbers to classify traded products. It came into effect in 1988 and has since been developed and maintained by the World Customs Organization (WCO) (formerly the Customs Co-operation Council), an independent intergovernmental organization based in Brussels, Belgium, with over 200 member countries.

Harmonized system – a commodity nomenclature that includes commodity items and sub-items, relevant digit codes divided into groups and sections based on certain criteria, notes and fundamental rules of interpretation of the Harmonized System.

The basic principle of the Harmonized System consists in mandatory comparability of national and international data on foreign trade of any country.

The basic provisions of the Convention defines the following: certain countries or groups of countries acceded thereto may, based on the Harmonized System, develop their commodity nomenclature and customs tariffs with a better level of detail of commodity sub-items in complementary structural elements in addition to a six-digit code specified in the nomenclature of the Harmonized System.

The classification scheme of the Harmonized System meets the following three conditions:

- goods are divided into groups so that goods within each group have one common criterion. All parts of the classification are independent and can be subdivided;

- goods can be only classified at a time based on one main criterion;

- goods shall be first classified based on more general criteria, and then – based on more detailed (specific) criteria.

Thus, development of the Harmonized System was part of general conditions designed to facilitate international trade procedures, overcome tariff and non-tariff barriers, standardize international trade documents and get the opportunity to exchange data in soft form.

Today there are more than 170 countries that develop their customs tariffs and commodity nomenclatures based on the Harmonized Commodity Description and Coding System.

Thus, the Harmonized System is the first international nomenclature that takes into account the requirements of foreign trade statistics.

Together with creation of the nomenclature of the Harmonized System, the International Convention as to application thereof has being developed in parallel.

The contracting parties shall take the following commitments under the Convention:

- use all commodity items and sub-items of the Harmonized System and their respective codes without any additions and alterations;

- follow the basic rules of classification for interpretation of the Harmonized System, all notes; do not change the volume of sections and groups of the Harmonized System;

- comply with the coding procedure specified in the Harmonized System;

- publish their statistics on import and export of goods;

- have the right, for the purpose of the national nomenclature of customs tariffs or statistical nomenclature, to create subsections for classification of goods using more characters compared to the Harmonized System (provided that they are added to a six-digit code specified in the Harmonized System).

The commodity group includes the first two digits, the commodity item – four digits, sub-item – six digits and sub-sub-item – ten digits.
Ukrainian Goods nomenclature of foreign trade activities actually is the classifier of the goods - the systematized list of goods, allowing finding a place to each goods and after that to assign to it the certain code of the goods. Coding (classification) of the goods is made according to Goods nomenclature of foreign trade activities and is a technique allowing to present the classified goods in the form of the group of the signs established by the given classifier. The goods code is to be indicated in the cargo customs declaration.
System of Coding

Common concept:

· The  System of Coding is applied to replacement of name of object(code) worth a view to maintain the convenient and more effective processing of the information
· System of Coding is the set of rules of a code designation of objects
The code is constructed on the basis of the alphabet consisting of letters, figures and symbols. The code is characterized by:

· The length – a number of positions in a code

· Structure – the order of an arrangement in a code of the symbols used for a designation of a classification attribute.

Coding is the procedure of assignment to object of a code designation. There are two groups of the methods used in system coding form:
· The classification system of coding focused on carrying out the preliminary classification of object either on the basis of hierarchical system or on the basis of facet systems;
· The registration system of coding which is not demanding preliminary classification of objects.

Consecutive coding is used for hierarchical system classification structure. The essence of the method consists in the following: the code of the senior grouping of the 1st level then a code of grouping of the 2nd level then a code of grouping of the 3rd   level, etc., first enters the name. The result is the code combination where each category contains the information on specificity of the allocated group at each level of hierarchical structure. The consecutive system of coding possesses the same merits and demerits as the hierarchical system of classification.
Two systems of coding are widely used: UPC and EAN systems.
The Universal Product Code (UPC) (UPC code) is a barcode symbology that is widely used in the United States, Canada, Europe, Australia, New Zealand, and other countries for tracking trade items in stores.

UPC (technically refers to UPC-A) consists of 12 numeric digits that are uniquely assigned to each trade item. 
The International Article Number (also known as European Article Number or EAN) is a standard describing a barcode symbology and numbering system used in global trade to identify a specific retail product type, in a specific packaging configuration, from a specific manufacturer. The standard has been subsumed in the Global Trade Item Number standard from the GS1 organization; the same numbers can be referred to as GTINs and can be encoded in other barcode symbologies defined by GS1. EAN barcodes are used worldwide for lookup at retail point of sale, but can also be used as numbers for other purposes such as wholesale ordering or accounting.

The most commonly used EAN standard is the thirteen-digit EAN-13, a superset of the original 12-digit Universal Product Code (UPC-A) standard developed in 1970 by George J. Laurer. An EAN-13 number includes a 3-digit GS1 prefix (indicating country of registration or special type of product). A prefix with a first digit of "0" indicates a 12-digit UPC-A code follows. A prefix with first two digits of "45" or "49" indicates a Japanese Article Number (JAN) follows.
The less commonly used 8-digit EAN-8 barcode was introduced for use on small    packages, where EAN-13 would be too large. 
A typical EAN-13 bar code looks something like this:
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COMPONENTS OF AN EAN-13 BARCODE

An EAN-13 bar code is divided into four areas: 1) The number system, 2) The manufacturer code, 3) the product code, and 4) the check digit. Normally the first number system digit is printed just to the left of the bar code, the second number system digit is printed as the first character of the group of six numbers on the left-hand side below the bar code, the manufacturer code is the next five digits on the left-hand side below the bar code, the product code product code is the first five digits on the right-hand side below the bar code, and the check digit is the last digit on the right-hand side below the bar code.

Number System: The number system consists of two digits (sometimes three digits) which identify the country (or economic region) numbering authority which assigned the manufacturer code. Any number system which starts with the digit 0 is a UPC-A bar code. The valid number system codes are presented in the following table:
	0
	USA / Canada

	1
	USA

	30–37
	France & Monaco

	380
	Bulgaria

	383
	Slovenia

	385
	Croatia

	387
	Bosnia & Herzegovina

	389
	Montenegro

	390
	Kosovo

	40–44
	Germany

	45
	Japan

	46
	Russia

	470
	Kyrgyzstan

	471
	Taiwan

	474
	Estonia

	475
	Latvia

	476
	Azerbaijan

	477
	Lithuania

	478
	Uzbekistan

	479
	Sri Lanka

	480
	Philippines

	481
	Belarus

	482
	Ukraine

	483
	Turkmenistan

	484
	Moldava

	485
	Armenia

	486
	Georgia

	487
	Kazakhstan

	488
	Tajikaistan

	489
	Hong Kong

	49
	Japan

	50
	United Kingdom

	520, 521
	Greece

	528
	Lebanon

	529
	Cyprus


Does the barcode number always indicate the country of origin of a product?

No, it doesn’t. The 3-digit prefix code indicates which numbering organization has allocated the bank of numbers to the company. For example, a company may have its headquarters in South Africa. The EAN organization in South Africa has the code “600”, but all the products of the company may be manufactured in England. The English-made products would still have the “600” prefix code. The prefix code is a way to have 70-plus EAN member organizations issuing numbers without having to worry about duplicate numbers.

Manufacturer Code: The manufacturer code is a unique code assigned to each manufacturer by the numbering authority indicated by the number system code. All products produced by a given company will use the same manufacturer code.

EAN uses fixed-length 5-digit manufacturer codes. 

Product Code: The product code is a unique code assigned by the manufacturer. Unlike the manufacturer code, which must be assigned by the UCC, the manufacturer is free to assign product codes to each of their products without consulting any other organization. Since the UCC will already have guaranteed that the manufacturer code is unique, the manufacturer need only make sure that they do not repeat their own product codes.

Check Digit: The check digit is an additional digit used to verify that a bar code has been scanned correctly. Since a scan can produce incorrect data due to inconsistent scanning speed, print imperfections, or a host of other problems, it is useful to verify that the rest of the data in the bar code has been correctly interpreted. The check digit is calculated based on the rest of the digits of the bar code. Normally, if the check digit is the same as the value of the check digit based on the data that has been scanned, there is a high level of confidence that the bar code was scanned correctly. The method of calculating the check digit will be discussed later in this page.
The steps for calculating the check digit are as follows:

1. Consider the right-most digit of the message to be in an "odd" position, and assign odd/even to each character moving from right to left.

2. Sum the digits in all odd positions, and multiply the result by 3.

3. Sum the digits in all even positions.

4. Sum the totals calculated in steps 2 and 3.

5. The check digit is the number which, when added to the totals calculated in step 4, result in a number evenly divisible by 10.

6. If the sum calculated in step 4 is evenly disivisible by 10, the check digit is "0" (not 10).

This is easier to understand with an example. Let's calculate the checksum digit for the bar code 0075678164125. Actually, we know the checksum digit is the last digit in the bar code, "5". This means the "message" itself of the bar code is really 007567816412 (we just dropped the last character of the bar code). This represents a number system of "00", a manufacturer code of "75678" and a product code of "16412". Thus, we must calculate a check digit for the message 007567816412.
	Barcode
	0
	0
	7
	5
	6
	7
	8
	1
	6
	4
	1
	2

	Position
	E
	O
	E
	O
	E
	O
	E
	O
	E
	O
	E
	O

	Weighting
	1
	3
	1
	3
	1
	3
	1
	3
	1
	3
	1
	3

	Calculation
	0 * 1
	0 * 3
	7 * 1
	5 * 3
	6 * 1
	7 * 3
	8 * 1
	1 * 3
	6 * 1
	4 * 3
	1 * 1
	2 * 3

	Weighted Sum
	0
	0
	7
	15
	6
	21
	8
	3
	6
	12
	1
	6


Summing up the weighted sum for each digit, we get 0 + 0 + 7 + 15 + 6 + 21 + 8 + 3 + 6 + 12 + 1 + 6 = 85. This is the checksum value. However, there is only one checksum digit. The checksum digit is the value which must be added to the checksum value in order to make it even divisible by 10. In this case, the next number following 85 which is evenly divisible by 10 is the number 90. We must add 5 to 85 to get 90, therefore our check digit is "5". We subsequently append the original bar code message (007567816412) with our newly calculated check digit (5), to arrive at the final value of 0075678164125.

Comparing this with our original bar code, we find that our calculated check digit is in fact the same as the check digit that we found on the bar code. Our calculation, therefore, is correct.

There are two general classes of barcodes: one-dimensional (1D or linear) and two-dimensional (2D). They are used in different types of applications, and in some cases are scanned using different types of technology. The difference between 1D and 2D barcode scanning relies on the layout and amount of data that can be stored in each, but both can be used effectively in a variety of automatic identification applications.
1D Barcode Scanning:

Linear or 1D barcodes, like the UPC code commonly found on consumer goods, use a series of variable-width lines and spaces to encode data — what most people probably think of when they hear “barcode.” Linear barcodes hold just a few dozen characters, and generally get physically longer as more data is added. Because of this, users typically limit their barcodes to 8-15 characters
Barcode scanners read 1D barcodes horizontally. 1D laser barcode scanners are the most commonly used scanners, and typically come in a “gun” model. These scanners do not need to be in direct contact with the 1D barcode to work properly, but typically need to be within a range of 4 to 24 inches to scan.
1D barcodes are dependent on database connectivity to be meaningful. If you scan a UPC code, for instance, the characters in the barcode have to relate to an item in a pricing database to be useful. These barcode systems are a necessity for large retailers, and can help increase inventory accuracy and save time.
2D Barcode Scanning:

2D barcodes, like Data Matrix, QR Code or PDF417, use patterns of squares, hexagons, dots, and other shapes to encode data. Because of their structure, 2D barcodes can hold more data than 1D codes (up to 2000 characters), while still appearing physically smaller. The data is encoded based on both the vertical and horizontal arrangement of the pattern, thus it is read in two dimensions.
A 2D barcode doesn’t just encode alphanumeric information. These codes can also contain images, website addresses, voice, and other types of binary data. That means you can make use of the information whether you are connected to a database or not. A large amount of information can travel with an item labeled with a 2D barcode.
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2D barcode scanners are typically used to read 2D barcodes, although some 2D barcodes, like the commonly-recognized QR code, can be read with certain smartphone apps. 2D barcode scanners can read from over 3 feet away and are available in the common “gun” style, as well as cordless, countertop, and mounted styles. Some 2D barcode scanners are also compatible with 1D barcodes, giving the user more flexibility in how they are used.
A data matrix is a 2D matrix code, capable of encoding very large amounts of data in a compact space. It's used in a variety of capacities, including aerospace uses, component labeling, defense, mail, and printed media.

Specifications: A data matrix is capable of encoding up to 2,335 alphanumeric characters, or up to 3,116 numerical characters. It's composed of several blocks of black and white cells, that come in either a square pattern or a rectangular one.  It can also encode symbols of various sizes, both large and small. Along the edges of each data matrix code is a quiet zone.

Advantages: A data matrix code is designed to be read even when it's up to 40% damaged, due to a built in error correction system. It's also capable of encoding either letters or numerical data.

Disadvantages: Even though it can read a lot of characters, far more than most 1D barcodes, it still has an overall character limit, and so is impractical for sending longer messages.

The most popular application for Data Matrix is marking small items, due to its ability to encode a large amount of data in a small amount of space.

Typically, Datamatrix codes are the better choice when it comes to asset tracking, identification and data-driven applications. However, because they are read by 2D imaging scanners or vision systems, they are typically used in warehousing rather than for consumer applications.
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A Maxi Code is a two-dimensional matrix, fixed size code that was originally developed for use by UPS in tracking and shipping packages, as it can be scanned quickly on a conveyor belt. It's similar to a 1D barcode, but uses dots instead of bars.
Specifications: A Maxi Code is exactly one inch squared, with a bullseye in the middle of it. Around the bullseye are a series of hexagonal dots. It can encode up to 93 characters of data. It also includes an error correction code, so that the code can be read even if it becomes damaged. It has several fields, wherein are encoded the postal code (either a United States zip code or an international code), country code, and service code.

Advantages: The Maxi Code can be scanned quickly and accurately, even on a fast moving conveyor belt. It can also encode both letters and numbers.

Disadvantages: A Maxi Code is only able to encode up to 93 characters of data, which makes it useless for larger amounts of information.
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An Aztec code is so named because of the finder code in the center, which somewhat resembles the aerial view of an Aztec pyramid. The Aztec is a 2D matrix code, typically used for airline tickets and other travel documents, as well as car registration documents. It can also be used in hospitals for patient identification, or to identify medication, samples, or other items related to a particular patient.
Specifications: Unlike most other 2D matrix codes, an Aztec code doesn't require a quiet zone around the edge. Therefore, it's potentially able to store more data in a smaller space. The finder pattern is in the very center of the Aztec code, with the other data encoded around it in concentric square rings.
Advantages: The Aztec code uses its space more efficiently than other matrix codes. The size can also vary, allowing it potentially to hold vast amounts of information.

Disadvantages: The Aztec code doesn't support Kana or Kanji characters, as QR codes do.
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A QR (Quick Read) code is a 2D matrix code designed for use in the labeling and identifying of automotive parts. It's gained immense popularity through commercial use, due to its ability to be scanned and read by smartphones. Advertisers can include their code on almost anything, either printed or digital, and smartphone users can scan it to decode the message, often giving them a special offer or discount.
Specifications: A QR code can be either very simple or very complex, and can vary in size. It's a square shape that includes both black and white cells. The top two corners and the bottom left corner each contain a small finder pattern, displayed as a square within a square.
Advantages: It can be read very quickly and has an enormous storage capacity, making it superior to UPC bar codes in just about every way. It can encode both numeric and alphanumeric characters, as well as binary characters and even Chinese logographic characters.

Disadvantages: It has a high storage capacity, as well as error correction for damaged codes, but it's a tradeoff between the two. The higher the error correction, the lower the storage capacity. Also, since it can contain executable files, there's a risk of putting your device's contents at risk if you're not careful. The risk is low, however.
      The practical value of barcoding goods for the pharmacist: 

1. Ability of quickly identifying the products; 

2. Detection of falsificated goods; 

3.The ability to obtain information about the product, both in the range and in general by types and product groups, according to the following indicators:a) income, current and for a specified period of time; 

b) sales volume, current and for a certain period of time;

c) current balances;

d) the dynamics of product distribution.
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