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Abstract 

The paper focuses on the data and data relations in 

Supply Chain Management. The analysis of the data 

starts at the individual level, that is at the level of the 

particular companies such as manufacturer, supplier, 

vendor, etc. The next step is to explore the relations 

between the participants of the supply chain. After 

introducing the standards of the manufacturer-

vendor relations and data sharing, we focus on the 

manufacturer-supplier model referred to as UIM 

Upstream Integration Model. Finally, the paper 

discusses the design of an ideal database. 

The paper suggests that the development of data, 

data-relations and data sharing progresses towards 

integration and universal solutions. 

I. INTRODUCTION 

The purpose of the present study is to group the data 

used in SCM and to review their relationships.
 
 

The examination of data begins at individual links of 
the chain. The next step to take is to explore the 
relationships of participants of supply chains, i.e. that of a 
supplier and a manufacturer or a manufacturer and a 
customer, and so on. It is also the subject of our study to 
find out whether parallel value chains connect to one 
another. The study finishes with presenting an ideal 
database and we express the need to share a wider range 
of data. 
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Figure 1.  Data in Supply Chain 

Fig.1, the different numbered boxes represent 
databases of individual participants, and the boxes with 
patterns on them represent shared databases, and the 
arrows refer to the streaming of data. The ’C’ characters 
represent the customers. 

Fig. 1, shows the relationships of the participants of 
supply chains. We can see that a manufacturer can have 
several suppliers, and a supplier can supply to several 
manufacturers, moreover, one manufacturer can supply to 
a different one both finished products or work in 
progress.  

The relationships of manufacturers and traders also 
have a structure of network as a manufacturer can supply 
to several traders, no matter whether they are wholesalers 
or retailers, and one trader can purchase from more than 
one producer, or a trader can even obtain goods from a 
different trader. Naturally it is also possible that a 
manufacturer sells a part or even all of their products 
directly to the consumer. Consumers also shop from 
several traders. 

In this complex system we can trace the route of 
materials, products and goods if the data carrying 
information are also forwarded together with them. It 
implies that all parties involved in the supply chain 
should do their best to link the stream of materials and 
products to the information related to them. 

Currently individual groups of participants have a 
shared ”business language”. 

The big shared database found on the right of the 
Figure 1 demonstrates the idealistic goal as a state of 
affairs when all the data that are important from the 
perspective of organising the stream in the network are 
available in a shared system. We will later get back to the 
question of what the terms availability, shared and system 
mean. 

II. THE DATA STORED IN THE DATABASE 

A. The grouping of the data 

We can group the data stored in the supply chain on the 
basis of different criteria. One criterion is whether the 
data have the character of an object or that of an event, 
the other criterion is in which point of the supply chain 
the data emerged, that is who created them (a producer, a 
supplier or a trader), while the next criterion is who use 
the data for what purposes. Another question could be 
whether they are basic (name of product or date of order) 
or derived (the revenue of the period in question) data.  

Ref. [1] Data can characterise phenomena having an 
object nature or an event nature (hereinafter objects and 
events for short). What we mean by the term object is 
something that can come into being and cease to exist, i.e. 
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has a life period; and it is exposed to different changes 
during its term of life that is can exist in different states. 
An event can be connected to one point of time (the point 
of taking place), meaning that it has no term of existence, 
so it cannot change. Examples of events include the 
procurement or sale of something and any change of 
state. Events taking place at business organisations are 
also called transactions. 

The values of data characterising objects can change, 
whereas the values of data characterising events are fixed. 
Individual qualities of objects are typically data exposed 
to changes, for example the price of an article or the 
location of a truck. Such characteristics of objects are 
data characterising states or data of states. Other 
characteristics of objects change more rarely or are stable, 
they are called master data. 

Data describing events (transactions) are called 
transaction data. 

If we examine the circle of data appearing in the 
supply chain what we need to define first is master data 
and their characteristics, then we register the events 
around them. The next thing to review is what changes of 
state the event given effects on which data, in other words 
we need to describe the transaction data. 

B. Master data 

Due to the quantitative limitations of the study when 
describing the master data only objects that are very 
important in the course of different business processes get 
listed. However, their characteristics only come up in 
more detail at one type of master data, the material data, 
since this is the type of data that show up in most 
business processes, so most transactions are also 
connected thereto. 

The list of objects will not be exhaustive, we only 
mention the most basic ones: 

Periods (they mean business years – and are necessary 
for bookkeeping). 

Partners: Customers, Suppliers, Banks, Budget 
Institutions; 

Units of organisation: Company, Factory, Plant, 
Warehouse, those responsible for procurement, Resellers; 

Fixed assets: Material assets, Inventory;  

Ledger account numbers, Types of invoices, Diaries, 
Places of costs, Types of costs, Bearers of costs, Profit 
centres, Units of measurement, Cash registers, Bank 
accounts, Employees, Currencies  

An essential thing at each individual is the identifier, 
because it is the characteristic that can be interpreted in 
cases of all occurrences of the individual (there is a 
value pertaining to all of them); and there is a mutually 
straightforward correspondence between its values and 
the occurrences of the individual; it is stable, meaning 
that a value pertaining to an occurrence of the individual 
does not change during the period of the occurrence; it 
is minimal, meaning that it has no part that could fulfil 
the previous three conditions. 

There have been several international organisations 
established creating standards to identify different 
objects. One of them is called GS1 (Global Standards), 
which is an organisation developing global standards and 
rendering services connected to these standards. The GS1 
identifying system provides a global, unique and 

unambiguous system of identification for the world based 
on the keys of identification. 

Ref. [2] the types of GS1 keys of identification are as 
follows: 

Global Trade Item Number- GTIN 

Global Location Number GLN 

Global Document Type Identifier - GDTI 

Serial Shipping Container Code - SSCC 

Global Service Relation Number - GSRN 

Global Returnable Asset Identifier - GRAI 

Global Individual Asset Identifier - GIAI 

This is a standard where the keys of identification each 
have a standardised structure and where its certain 
characters are added by users. These different elements 
can be combined in a way judged most suitable by the 
user, depending on the needs of the situation. 

The symbols used for identification are the barcode, 
which can be one- or two-dimensional, and the 
EPC/RFID technology. The symbols get on the products 
or their packing later to be decoded automatically at 
appropriate points of the supply chain using the proper 
technology, and the data read get into the databases of 
firms participating in the process with the help of the 
appropriate systems. It follows that the identifier used in 
the symbol and the symbol type have to be included 
among the characteristics of the given data. 

The material data 

Besides the identifier, further characteristics necessary 
for communication are the name of the material, the unit 
of quantity (basis, selling, purchasing, warehousing), the 
product group, unit of weight, weight data (gross, net), 
unit of volume, volume data, size dimensions, data of 
packaging materials, name of standard, code of danger of 
the given material, etc. 

Inventories have to be grouped and inventory changes 
have to be accounted for in a manner pursuant to the 
provisions of the Law on Accounting. Therefore a fairly 
important characteristic of materials is their type, within 
that the group of materials. Further qualities necessary for 
bookkeeping are the currency of bookkeeping, the unit of 
price, and price setting, etc. 

From the perspective of bookkeeping materials have a 
further important characteristic, whether they have been 
purchased or made by the company. If they have been 
purchased, the qualities necessary for the purchase also 
have to be given. Materials have such characteristics that 
also depend on other master data, e.g. the supplier. An 
example is the size of volume that can be ordered 
minimally, the time of procurement or the replacement 
time. To register such data we need to join the data 
belonging to the relevant data. In case of imports 
naturally other qualities of the material are also 
necessary, e.g. foreign trade characteristics, qualities 
relating to the origin, legal provisions. 

What makes handling orders easier is building those 
qualities into the material data that guide and control 
ordering. Such qualities include the ABC code, the type 
and pace of disposition, the economies of scale, set of 
indicators, minimal/maximal scale, safety set, type of 
procurement, production warehouse, warehouse of 
external purchase, checking whether objects are at 
disposal. 
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When the material ordered arrives it does not only need 
to meet quantitative, but also qualitative requirements. A 
few characteristics pertaining here are interval of 
overhaul, reporting scheme, the need for documents, type 
of certificate, prescribed QM system, etc. 

The materials delivered by the supplier or produced 
within the factory have to be placed somewhere. One 
needs to know under what conditions and for how long 
they can/must be stored. A few characteristics pertaining 
here are storing prescriptions, temperature conditions, 
storing conditions, maximum storage time, warranty data, 
hazard properties, quantity to be given out, and 
commission area. 

A large part of the revenue of a company derives from 
selling products, materials and providing services. The 
processes of selling and following the route of the 
products can be made more easily traceable with well 
prepared master data. 

The following qualities characterise materials a 
business wishes to sell. The values of these qualities also 
depend on other objects, e.g. the customer, the company, 
and within that the producer. Sales organisation, channel 
of sale, unit of selling volume, delivery plant, type of tax, 
tax affiliation, beginning date of validity, statistical group 
of material, group of invoice the material belongs to, 
product hierarchy, commission group, examination of 
availability, transport group, loading group, time of 
preparation, time of processing, packaging tool, profit 
centre, etc. 

If the goods are exported further characteristics are 
also recommended besides the ones mentioned in lines 
with the legal provisions such as statistical goods 
number/import code number in foreign trade, export 
material group in foreign trade, export/import group, 
country of origin, region of origin, market goods 
registration number, market goods group, customs 
preference, legal inspection, negative certification code, 
date of negative certification, etc. 

There are also characteristics to be built in the material 
data that are connected to the calculations relating to the 
material. These include the group of origin, origin of the 
material, general cost group, planning group, type of 
plan, piece inventory alternatives, calculated economy of 
scales, products attached, projected prices, valuation 
department, type of valuation, etc.  

Other supplementary characteristics are also assigned 
to materials in the interest of uniform and easier 
manageability. They include for example the name of the 
material in different languages or other characteristics, 
different units of measurement, EAN/UPC codes, there is 
a size and a weight pertaining to this code, EAN type, 
data of connected documents, texts for checking in 
different languages, inside notes, etc. 

The material data have to include all such data that are 
necessary for a company to distribute the product in or 
purchase it from different countries of the world and in 
the interest of that it has to meet all legal and other 
regulatory requirements, e.g. the percentage of the 
material recyclable in the product. 

All such characteristics of materials have to be stored 
that are connected to any transaction, because the 
program responsible for the transaction searches for the 
data necessary for processing in the material data and its 
fields given. Therefore it is indispensable to have full and 

accurate, timely and proper quality product data in the 
databases. 

C. Transaction data 

In the supply chain manufacturers order materials 
necessary for production from suppliers and sell the 
products manufactured to buyers. In the course of 
business processes there are different events and others 
emerging as reactions thereto taking place. They include 
the registration or permission of purchase order and its 
forwarding to the supplier, the confirmation or rejection 
of the order, the compilation of the consignment for the 
buyer, getting the goods out of the warehouse, carriage, 
agreeing the data of order with those of the consignment, 
receiving the consignment, making out, forwarding and 
receiving an invoice, agreeing it with the data of the 
consignment received, confirming it, approval of 
payment and paying. All business events resulting in a 
change in the wealth or the cash-flow position or the 
income statement of the company require a certificate to 
be issued, which has to be accounted for in lines with the 
relevant rules. In the process of purchase, for example, 
both the buyer and the seller have to account for the 
changes in the inventory and the settlement of the 
invoice. 

The latter example represents transaction data, e.g. the 
certificate of ordering or confirmation, that of depositing 
or getting the goods out of the warehouse, the changes to 
the inventory, delivery and/or consignment note, the 
invoice, the items of accounting, stock turnover, etc. The 
requirements of certificates are determined by legal 
provisions, the business etiquette and partner relations.  

Looking at the transaction data we see some qualities 
of individual type of ordering: Identifier of ordering, Date 
of ordering, Status of ordering, Code of supplier/buyer, 
Delivery address, Payment deadline, etc. Qualities of the 
articles ordered include: Identifier of article, Material 
number, Unit of quantity ordered, Quantity ordered, Price 
of unit ordered, etc. Examining the qualities we realise 
that some of them appear also in the material data (or in 
the partner data or some other data).  

Some of the certificates and transaction data listed are 
issued by the ERP or another computer system of one of 
the partners, and some others are issued by the integrated 
corporate management system or an island thereof of the 
other partner. The data get transmitted to the other 
partner, who registers them in their own database with a 
view to processing them. The type of data on the 
certificate, however, does make a difference. It is a 
question if the party receiving them can interpret them 
well, or they need some conversion tables to do that. The 
manner of forwarding the data is also important, whether 
electronically or using some other means. It also makes a 
difference if the party receiving them registers them 
automatically or the user keys them in or uses a software-
based solution to upload the data and to react to them. 

The length of the periods of time spent planning, 
ordering, delivering, manufacturing, selling and 
processing the products depends on the following few 
questions: What kind of data were forwarded by the 
partner? In what way do they forward them? How do the 
data get registered in the partner’s computer system? 

The short answer to the questions is as follows: they all 
depend on the relationships developed between the 
partners. The closer the relations are the shorter the 
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periods of time above, especially between strategic 
partners. Moreover, it is also a tendency that strategic 
partners know one another’s operative parameters, e.g. 
they can see the partner’s inventory. We have arrived to 
the first level of collaboration, data sharing between 
companies. 

III. DATA-BASED RELATIOSHIPS 

A. Data sharing between companies and collaboration 

An example having characterised the close physical 
and IT-based cooperation for a decade now is 
consignment model, or its more modern version, VMI 
(Vendor Managed Inventory).  

In case of consignment model the material/the goods 
are owned by the supplier, the vendor, but physically they 
are located on the premises of the manufacturer, and the 
costs of warehousing are borne by the supplier. The 
manufacturer uses as big a part of the inventory and at a 
time when their manufacturing program requires. 

Another common solution is when the buyer stores the 
inventory of the manufacturer at the expenses of the 
latter, and the buyer reduces the stock depending on the 
sales. 

Naturally, these solutions require appropriate IT 
backgrounds. It depends on the systems and the relations 
between them if the other partner can see the changes in 
the inventory immediately or only some time later. A 
possible solution is for example when the buyer sends the 
information about the change in the inventory from their 
own system via EDI (Electronic Data Interchange) to the 
manufacturer, and this message gets into the system of 
the manufacturer processing it immediately, i.e. it makes 
out the proper invoice and sends it electronically to the 
buyer. 

VMI implies a slightly higher level of collaboration 
than the consignment model. In case of a concrete 
application of VMI the (whole)saler determines what they 
would like to use in certain periods, but not when and 
how much inventory it requires. The (whole)saler lets the 
manufacturer see their inventory and also what the 
buyers/traders have ordered from them. Possessed with 
this knowledge the manufacturer optimises the inventory 
of goods of the (whole)saler and then supplies some of 
the goods ordered to the warehouse of the (whole)saler. 
In this case the manufacturer also has access to the 
system of the (whole)saler and they issue the order of 
purchase on behalf of the (whole)saler. 

Besides the models mentioned there are also several 
other collaborative solutions used in supply chains. 

In case of the solutions mentioned previously the seller 
and the customer share both master data and transaction 
data. It naturally presupposes the existence of an 
agreement, the proper legal background, mutual trust and 
appropriate IT solutions. This type of data share takes 
place between individual partners of the supply chain. For 
example between S_1 supplier and M_1 manufacturer, 
but say S_2 supplier is not willing to enter into this 
relationship with M_1 manufacturer. However, M_2 
manufacturer has developed the VMI model with 
wholesaler 1. This means that all pairs of partners have to 
solve the issue of data sharing separately. 

A rather costly and time-consuming way of that is that 
all business partners develop their own databases 

independently of one another, and using software-based 
solutions they connect the data developed in their own 
databases with the data received from or sent to the 
partner, while meeting all legal, financial and other 
requirements. 

After agreeing the data the manner of forwarding them 
is developed. 

Ref. [3] The time and money spent on data sharing can 
be reduced if we use a ’shared business language’, that is 
some kind of uniform standards with all, or at least more 
than one partner, where all partners see the same 
information about the same master data. If that does not 
happen, electronic messages speed up the forwarding of 
inaccurate or even mistaken data. Therefore the 
harmonisation of master data between partners has to 
precede the application of electronic trading solutions. 

Ref. [4] The harmonisation of master data means that 
business partners agree about a set of data relating to a 
given product, and also about how they can be 
determined or measured, after which they store the same 
data recorded about the same products. 

B. Data-based relationships between manufacturers 

and traders
 
 

Ref. [4] an appropriate quality of data is vital for 
cooperative trade. An appropriate quality of data means 
that all master data are complete and in place, accurate, 
timely and have the form of industrial standards. By 
developing the quality of data between endpoints of a 
global supply chain trading partners can cut their costs 
and improve their productivity and can also speed up the 
process of getting products to the market. Appropriate 
qualities of data also improve internal business processes 
of manufacturers, retailers and wholesalers, 
intermediaries and other third parties. 

The synchronisation of data is to be accomplished 
using GDSN (Global Data Synchronisation Network), 
which is considered a workable tool in the industry. 
Those receiving the data have to make internal 
processes and procedures effective to safeguard the 
integrity of the data received through GDSN. 

GDSN is an Internet-based connected network of 
databanks cooperating and GS1 is a global type of 
registration allowing companies worldwide to exchange 
standardised and synchronised supply chain data with 
business partners. The task of global registration is to 
store the individual and unique identification codes of 
products and to show on the basis thereof which 
databank of the source stores the full set of information 
about the product and also to forward the enquiries of 
the databanks of receivers to the databanks of the 
source. 

When a manufacturer launches a new product on the 
market it is of utmost importance that they should 
forward the values measured agreeing with the real size 
and weight of the product besides the accurate 
identification number (GTIN/EAN) and name to their 
trading partners in the interest of flawless and efficient 
organisation of ordering, supplying, warehousing, 
inventory managing and shelving the goods. 

Let us list a few attributes that figure among the data 
requirements of certain trading chains. The listing 
makes it clear to us that a large part of the qualities were 
already mentioned when discussing databases used 
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within firms, because these characteristics are found in 
the databases of traders and manufacturers and both 
parties store the same values of the same attributes of 
the same products, so there is no need for separate 
conversion tables. 

Global Trade Item Number, GTIN of replace product, 
Quantity of children, Quantity of next lower level trade 
item, GTIN of children, GLN of information provider 
(data source), Trade item brand name, Trade item 
description for shelf label, Trade item description, Trade 
item group identification code, Consumer unit indicator, 
Despatch unit indicator, Invoicing unit indicator, 
Ordering unit indicator, Barcode type, GLN of 
manufacturer, Name of manufacturer, Packaging 
marked as returnable, Effective date, Last change date 
time, First order date, First ship date, Minimum product 
lifespan from time of arrival, Number of complete 
layers contained in a trade item, Number of layers per 
pallet, Number of trade items contained in a complete 
layer, Item depth, Item height, Item width, Item gross 
weight, Trade item net weight, Trade item net content, 
Composition width of trade item, Trade item 
composition depth, Pallet type code, Catalogue price, 
Suggested retail price, Tax rate type code, Tax rate, tax 
amount, Storage handling temperature maximum, 
Storage handling temperature minimum, Unit measure 
of ordering, Unit measure of selling, etc. 

Ref. [3] all the qualities listed appear in the 
transactions related to the process of selling products. 
Several operations that are essential from the perspective 
of optimising supply and offer chains and the efficiency 
of trade depend on the accuracy of the identification of 
products participating in the exchange of goods, the 
services rendered and/or the locations concerned. 

C. Data relations of manufacturers and supplier 

Ref. [5] Different models have been formulated 
between suppliers and manufacturers in the business 
world. An example of that is UIM (Upstream Integration 
Model). 

UIM being an integration model supporting 
standardised processes and the exchange of data was 
developed and is still maintained by GUSI, a work team 
(Global Upstream Supply Initiative). Accepting UIM 
enables companies to translate their internal processes 
and procedures into the shared language used by several 
partners. The purpose of formulating the model was to 
make the integration of supply chains closer with each 
and every partner. 

UIM is a modular solution including the following two 
processes. 

’Traditional ordering management’, where the items 
ordered are compiled and forwarded to the supplier 
according to the scenario written by the manufacturers.  

’The inventory managed by the suppliers’ is the 
scenario written by the suppliers. The supplier proposes 
or organises the deliveries for the manufacturer on the 
basis of the inventory data and/or the projected 

consumption. 

Certain standards had to be agreed upon in order that 
business partners can use a ”shared language”. 

The work team GUSI provides help in the following 
areas to make cooperation useful: 

Services (purchasing products, decreasing waiting 
periods) 

Office work (projections, managing orders, financial 
management, handling data) 

Carrying out operations (manufacturing and receiving 
goods, changing shifts, loading trucks) 

Finances (capital employed, inventory) 

D. Data relations of traders and customers 

Ref. [7] these days consumers are more and more 
important participants of supply chains. It is them that 
join parallel supply chains. The ultimate goal of the 
competition of supply chains is to win customers. 

There are various types of customers choosing from a 
wide range of buying channels wanting to know more and 
more about the products they buy. They have the 
technology at their disposal with the help of which they 
can request and obtain product information using their 
smart phones either at the point of sale or far away from 
that. 

Ref. [6] Units other than brand owners or 
manufacturers can also give information about products. 
We could mention trader-specific data such as pricing, 
availability or recommendations of a third party, e.g. the 
review and classification of products or recipes relating to 
the product. 

Important characteristics of data listed above are as 
follows: 

Data integrity: the information found on the mobile 
phone should be what was given by the source, i.e. the 
data cannot be changed. 

Data reliability: The data should be provided by a 
source accepted by a legal brand. 

The data should be accurate and true. 

The data should be complete, i.e. characteristics and 
features of all data should be available. 

What we need to do to with the following requirements 
is as follows: 

We need a global solution, i.e. data should be 
independent of palce and conditions. 

Measurable and real-time data are necessary. 

The data should come from various sources so that 
customers/consumers get a bunch of information. 

Using standardised mobile applications consumers get 
more information about products which can satisfy their 
need of safety and quality control or the need to know the 
origin. Mobile applications can add new values to the 
product as one gets such detailed data that cannot be 
listed on the packaging of the product. 

IV. CONCLUSIONS 

A. Circle of master data 

Using mobile applications requires manufacturers 
and traders to join their forces to win 

consumers/customers. A manufacturer can give fair 
data about a product if they have accurate information 
about the materials necessary for production. As one 
supplier sells to several manufacturers they use the 
same materials so consumers should be provided the 
same information about the same constituents of the 
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product. To do that we need accurate data sharing 
between manufacturers and suppliers. So the need for 
GDSN between suppliers and manufacturers seems to 
be justified, where data given by suppliers should be 
harmonised and agreed upon with manufacturers, 
which later manufacturers could use to produce the 
data for consumers. This way both traders and 
consumers would get more abundant information about 
the constitution of the given product and its suppliers. 
The maintenance of data would be simplified as well, 
because what should be formulated is only a uniform 
database rather than looking after master data of 
individual pairs of traders. 

When sharing data between manufacturers and 
suppliers the criteria to pay attention to are different 
from those that are important between manufacturers 
and traders. That is why separate GDSNs between 
suppliers and manufacturers on the one hand and 
manufacturers and traders on the other are necessary. 
To compile a set of information for consumers or the 
authorities we need to select the necessary 
characteristics from data of both networks. 

There are such data that could turn out to be 
necessary for any participant of the supply chain 
including suppliers, manufacturers, traders, authorities, 
mobile or other providers or even consumers. They 
include GTIN of products, manufacturers, suppliers, 
traders, banks, authorities and other places on the basis 
of which the public characteristics of the items 
concerned could be available from a specific database.  

To achieve that proper standards are necessary that 
could accurately designate the circle, types and 
availability, etc. of the data. Furthermore, there should 
be a shared global database to store these data.  

B. Circle of transaction data 

A large part of transaction data are handled as  

business secrets by participants of supply chains, 
except when partners cooperate using a shared strategy. 
They let each other view their data depending on the 
type of cooperation. For example a strategic partner 
supplies on the basis of the production plan of a 
manufacturer or a manufacturer produces on the basis 
of the sales of a trader. Data are normally only shared 
between members of pairs. 

The optimal solution would naturally be if the 
supplier also saw the sales data and supplied to the 
manufacturer on their basis, and the manufacturer also 
saw feedbacks from consumers to be able to prepare 
for a new product launch in time. A manufacturer gets 
a lot with a good customer’s feedback because they can 
set the pace of manufacturing and purchase the 
materials more accurately. 

To achieve that we need usable data sharing. 

In the formulation of the IT strategic model of SCM, 
just as in the application of standards, the path of 
development leads to integration and universal 
solutions. It is not sufficient to apply individual 
elements of a set of rules to find the most efficient 
processes, but it is a batch of solutions built on one 
another that can guarantee success for those using 
them. 
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