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THE ALGORITHM OF DIGITAL CONTRACT WITH FEATURES OF A SMART-
CONTRACT ON A COMMODITY MARKET

Abstract. Today the smart-contract technology is no longer a theoretic process. A lot of financial transactions as
well as legal obligations are being already transferred in blockchain environment all over the world daily.
However, there are still indefinite perspectives such technology on commodity market applications what confirms
a rare practical implementation of smart-contracts in real working projects on the market. For example, there is
both lack of literature on using smart-contracts in the food supply chains and only a few even blockchain based
projects working on agricultural market all over the world.

The content of the article consists of theoretical background of recent research in this domain and
emphasises the overall likelihoods of developing such tool in future trading transactions. Also, the authors propose
some most obvious algorithm of using smart-contract in commodity sectors and describe its basic features. In
particular, for research purposes the algorithm of smart-contract might be modelled in Google Sheet environment
with using typical coded scripts and mathematical formulas for sequential step-by-step execution in smart contract
operations. The gained algorithm might be discussed and further developed in the following stages of scientific
research to contribute its implementation on different sectors of an economy.
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1. INTRODUCTION

The problem statement. The well-known blockchain technologies do not occupy the
expected major role in modern economy as they was imposed to in the beginning of creation
especially in internet of things market (1oT) or commodity sector such as food industry.

Analysis of recent studies and publications. In the recent research [1] it was supposed
that the advantage for using de-centralized energy supply market on smart-contracts could save
47.55% of price for kWt for industrial customers. Some experiment of energy peer-to-peer
projects were already implemented [2]. Furthermore, according to other survey [3], the average
contract efficiency in a food industry is able to rise by more than 50% with using smart-
contracts. In addition, based on other research [4] the role of digital platforms in agriculture
sector will be larger in future with the likelihood of more than 65%.

The article’s goal. The dedicated research tries to conceptually formulate the features of
blockchain based smart contract and propose to demonstrate its characteristics in
demonstration, scientific or practical purposes with using simplified algorithms on the base of
any other digital platforms such as Google Sheets or standard PHP web protocol with preserving
key features of blockchain based smart-contract. Overall, the result is supposed to contribute in
developing the blockchain technology and reveal the opportunities with alternative available

approaches.
2. THE RESULTS AND DISCUSSION
2.1. The overall scheme of trading platform on a commodity market

The basic concept of trading interrelations through any digital intermediary occurs
between market operators (on example raw material market), such as big-sized companies

30



VIII International scientific Internet conference

VI Miscnapoona naykoeo-npaxmuuna Inmeprem-kongepenyis ) onferenc
"Global and Regional problems of Informatization in

"Inobanvhi ma peioHanbhi npoﬁﬂeMu iHghopmamuzayii 6 cycninbemei i
npupodoxopucmysanni '2020", 14-15 mpaens 2020 poxy, Society and Nature Using '2020", 14-15 May 2020,
HYVbill Vrpainu, Kuis NULES of Ukraine, Kyiv

(BSC), small-middle enterprises (SMEs), private entrepreneurships (PE) and their consumers
in a following relation (Figure 1).
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Figure 1. Schematic view of work via trading digital platform

2.2. The proposed algorithm of a typical smart-contract for commodity markets
The typical algorithm of smart-contract on blockchain, on the example of food sector, can

function on following logic dependency (Figure 2).
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Figure 2. Schematic view of trading transaction ‘seller-buyer’ upon a smart-
contract

2.3. The proposed key coding scripts and formulas for execution trading acts in

modelled smart-contracts
The sequence of data changes in a smart-contract is achieved through a timeline scale.

The timeline might be assured with two ways by reaction on dependable data along contract
processing or current time dependency. For example, the first type of time forming is possible
to code with Google Sheet Script as (here, for cells in column 3):

function onEdit(e) {
var cell;
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cell = e.range.getColumn() ; // we get a cell from the active column (we
work on the resulting column)
switch(cell)

{

case 3:
var DayDataRange, DayBallsRange, DayDataTime;

Rangelnitialize(e,DayDataRange,DayBal IsRange,DayDataTime,SumTimeDay) ;
break;
bz
The current time can be written as active function:

=NOWQ)

Also, the major smart-contract transactions can be formulated with ‘If (yes or no)’
function (Figure 3):

B C o] E F

1 | The algarithm of blockchain-based contract between two agents simulated aon Google Sheet

Signing the Contract: Yes 20.6.19, 11:06 Product:
+ The contract succeeded: Yes 206.19, 11:25 Contract value, Eur:
5 Contract duration:| 00:18:16 |

Figure 3. The basic information of the smart-contract between two parties

For example, some cells are processing with the simple mathematic formula coded in the
cells. For example, the cell C3 is described as:

=1F(CAND( ="Yes",E12=""Yes"),"Yes",""No"")

The cell C4 is written as:

=IF(AND(C31="yes" ,E31="yes™), " "Yes", IF(OR(K16<>"" ,K21<>""),"No"","""))

The united cell CD5 is coded as:

=IF(AND(C3="Yes",C4="No"") ,N1-D3, IF(AND(C3="Yes",C4="Yes™),D4-D3,"""))

Upon the similar way there is possible to code any contract operation with guaranteed
automated result.

CONCLUSIONS AND PROSPECTS FOR FURTHER RESEARCH

After analyzing the actual literature upon the issue we can state that blockchain based
technologies are enough perspective in particular smart-contract in commodity sectors.
Aggregated studies show that the approximately similar results about savings around by 50%
and more on using blockchain technologies in different product markets. In addition, different
operators on food market are quite positive on exploitation internet platforms in future.

As a result, the authors show the typical model of simple algorithms in alternative
platform such as Google Sheets or classical PHP protocol with preservation key features of
blockchain based smart contracts to use it in demonstration purposes for future research or
launching pilot projects to test advantages of the technology in real practice.
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MOJIEPHIBALILS PUHKIB I[TOXIJITHUX ®IHAHCOBUX IHCTPYMEHTIB YKPAIHU B
YMOBAX TPAHC®OPMALIII MDKHAPOJHOI'O PEI'YJIITOPHOI'O
3AKOHOZIABCTBA

Anotanisa. Jlocmimkeni mnpobiremMn TrapMoHi3amii 1 iMIUIEMEHTamii 0 HamiOHAJIHHOTO
3aKOHO/IABCTBA HOBHX HOpMaseil MiKHApOJIHUX (DIHAHCOBHX PHHKIB 1 OHOBJICHOI'O ETAJIOHY
Bi/IcOTKOBOi cTaBKkH. ChopMyIpOBaHI OCHOBHI TOJOXKEHHS TapaaurManbHOI 1oiatdopMu
TpaHchopMarii HaIllOHATFHOTO PUHKY MOXiAHUX (hiHaHCOBUX iHCTpyMeHTIB (I1DI)

KurouoBi cjoBa: moxigauii (hiHaHCOBHIT IHCTPYMEHT, KPEOUTHUN PHU3HK, €TaJOH BiIICOTKOBOL
CTaBKH

1. BCTYII

Po3BuHEHMII PUHOK KamiTaldy € KIOYOBUM (PAKTOPOM CTajlOrO PO3BUTKY PEAIbHOTO
CEKTOPY €KOHOMIKH, OCOOJIMBO B YaCH HECIPHUSATINBOI CBITOBOI €KOHOMIUHOI KOH FOHKTYPH.
EdextnBHa MoOimi3alis, po3MOALTI, MEPepo3NOIi 1 BUKOPUCTAHHS (PIHAHCOBUX PpECypcCiB
3a0e3meuyroThCsl 00IroM Ha PUHKY KamiTaldy HIMPOKOTO CHEKTPy (DiHAHCOBUX 1HCTPYMEHTIB,
[I®I 3 HasBHUMHU JIKBITHUMH CXEMaMH TOPTIBIi, TOTANICHHS Ta BUIUIATH JOXOAY IS
cy0’€eKTIB pUHKIB Karitaiay. B ymoBax nmpuiBuIIeHo1 TpaHcpopMaliii cBITOBOro (hiHaHCOBOTO
PUHKY /0 HOBHUX HICISKPHU30BUX CTaHAAPTIB BHU3HAYEHHS I[IHM KamiTaly, PO3BHUTOK 1
rapMoHi3allis Hal[lOHaJbHOrO (PIHAHCOBOTO PHUHKY, Ha JAaHMN dYac, BHU3HAYa€ MalOyTHIO
KOHKYPEHTOCIIPOMOKHICTh €KOHOMIKH YKpainu [1] — [6].

IMocranoBka mnpobuaemu. 3 2010 poky BiAOyBaeThcsl MOETAMHA IMIUIEMEHTALlIs
MDKHapOJHOTO 3aKOHOJABCTBA IIOAO pETyJIlOBaHHS (iHAHCOBUX pPHUHKIB, SIK€ BXKE HE
BUKOPHCTOBYE I1HIMKATHBHY BiICOTKOBY craBKy  Libor y skocri opientupy mns
KOPOTKOCTPOKOBUX BiJICOTKOBHX CTaBOK Ha MIXOaHKIBCbKOMY pUHKY. 3 2021 poky, 3rigHo
BiacHoro pimenHs, FCA ne Oyne ii oOumciroBatu 1 onmpuirogHioBatu. LliHOyTBOpeHHs
KpenuTiB, oOiiraiiii, iHcTpyMeHTiB (iHaHcOBoro puHky, I1dDI Oyne BinOyBaTHCS 32 HOBUM
CTaJJOHHUM CTAaHIAPTOM 31 3MIHOK IHCTUTYTIB 1 MeTojiB i#oro oOuucnenns [2], [6].
AKTyaJbHOM € mpo0OJieMa BXKUTTS 3aXO/1iB IO mepexoay Bia Libor mo HoBoro erasonHOrO
CTaH/IapPTY BIJICOTKOBOI CTaBKH.

AHai3 ocTaHHiX Hociimkenb i myosikaniii. Y npomeci tTpanchopmartii ¢hinaHCOBOI
CHCTEMH 3aKOHOJAaBCTBO II[0JI0 OI[IHIOBAaHHS KPEIUTHOTO PH3UKY KoHTparenTta [1DI rpan3axiii
rpa€ BUpPIIAIBHY pOJIb JJII BU3HAYCHHS IIH (piHAHCOBUX IHCTPYMEHTIB. TeopeTHudHMiA
(GyHIaMEHT BUKOPUCTAHHS KPEIUTHHX EKCHO3MLINA y4yacHHKIB TpaH3akuid 3 IIDI Oymo
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