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Abstract

The purpose of this special project is to develop the point of sale application
in the form of decentralized application that uses the blockchain technology as its
infrastructure. The developed application then can get the benefits of the blockchain
technology those are immutable and decentralized. For the immutable part, it means
any sale and related transactions that were stored into blockchain cannot be modified
and deleted. For the decentralized part, the blockchain technology does not store data
in a centralized server, but the data are stored and synchronized in all computers that
form a blockchain network. As a result, if one or more computers in the blockchain
network fails there are still data available to be used on the remaining computers.
Based on the benefits that have been discussed so far, the proposed point of sale
program is more reliable, trustful and robust than the existing traditional point of sale
applications. The program was developed to be run on the public Ethereum blockchain
network so it can gain the benefit of using crypto currency for payment. The
comparison between the transaction processing of the proposed program and the
traditional point of sale programs that use the centralized cloud server has also been
done. The results have shown that the proposed program has lower transaction fee,
but it takes more time before the payment to be success since the blockchain

technology needs more time to validate and confirm the transaction.

Keywords: Blockchain, Decentralized Application, Point of Sale
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3.1.2.1.1 fadungydiag (Use Case Description)
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2. ﬂ"li’e]’i]ﬂLLUUﬁlJ'ﬁVlﬂE]ULWﬁﬂ

SalesProcessContract

+ sale(address : mapping{uint ; uint)) sale

+ transactionkiForGetTotalPrice : mapping{string : uint)
+ transactinoEmployee : mapping(string : string)

+ transactinoAddress : mapping{string : address)

<<oontraciorn> null{address _inventory, address _product, address hansaction)

+ cakeulatePrice{address branchWalletAddress, uint id, uint amount) : {uint)

+ deleteSaleProduct{address branchWalletAddress, uint id)

+ cancelSaleProduct{address branchWaliatAddress)

+ beginPaymertProcess(string ransactionid, address branchWalletAddress, string usemame, string date}
+ saleProducts{string transactionkd)

+ tranderToOwnar{address owner)

+ getBalance(} : (uint)

gﬂﬁ 3.5 SalesProcessContract
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calculatePrice Tneflarduiiasirdoyaiioglunauil sale SaeufuAmwewannsaroaiud
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2. N15BNLUVALISNABULNT

SendProductProcessContract

+ office : address

+ orgers : mapping{acdress : mapping{uint ¢ uin))
+ send : mapping(addtess : mappinglulnt : uint})
+ recelve : mapping(address : mapping(uint | ulnt))
+ orderid : mapping{address ; sting)

+ sendld : mapping{address : string)

+ orderers : array {] address

+ tecalvers ; array {] address

ceronstracion> IuB(ackiress _ product, address _branch, address _ transaction, addross _inventory)
+ orderProduct{add: uint id, wint amount)

+ confirmOrderProduct{string transactionld, siring data, siing usarnameEmployee, address orderer)
+ officaCheckOrder() : (string, address, string)

+ officeGetOrder(adiress orderar, uint k) ¢ (Wint, string, uing)

+ 8ditOrder{address orderer, aint id, uint amount)

+ officeChackAmount{address receiver. Lint id) : (uint, string, string)

+ sendProduct{siring transactionid, string date, siing usemameEmployee, address recevier)

+ checkForReceiver(adaress myAddress) : (sting, string)

+ receiverGetProduct{address recelver, uint id) : {uint, string, ulnt)

+ receiveProduct{sting ransactionid, suing date, sting usemameEmployse, address recetver)

E‘Uﬁ 3.7 SendProductProcessContract
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SendBackProductProcessContract

+ office : address

+ sendBack : mapping{address : mapping(uint : uing))

+ receiveBack : mapping(address : mapping{uint : uint}}
+ sendBackid : mapping(address : string}

+ sendBack : amay [) address

<cronstructons nofl(address _product, address _branch, address _ransaction, sddress inventory)

+ sendBackProduct{address sender, uint id, uint amount)

+ confirmSendBackProduct(string ransactionld, siring date, sting usernameEmployes, address sender}

+ officeChackSendBack() : (string, address, string)

+ officeGetFromSendBack{address sender, uint id) : {uint, string, uint)

+ olficaReceiveFromSendBackisidng transactionid, string date, string usemameEmployee, address sender)

;J‘Uﬁ 3.9 SendBackProductProcessContract
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2. MIDBAUUVANITNABUUNTA

SalesHistoryContract

+ saleTransaction : array {] string

+ dateForSale : anray ] string

+ employeeByTransactionld : mapping(string : slring)

+ dateByTransactionid : mapping(string : string)

+ branchAddressByTransactionid : mapping(string : string}

+ transactionDelaiByTransactionid : mapping{string : mapping(uint : uint)}

+ salePriceByTransactionidAndProduct : mapping(siring : mapping{ulnt : uint))

+ salaByDateAndProduct : mapping(string : mapping{uint ; ulnt))

+ salePriceByDateAndProduct : magpinglstring : mapping{uint : uint))

+ saleByBranchAddressDateAndProduct : mapping(address : mapping(siring : mapping(uint : uintj})
+ salePriceByBranchAddressDateAntProduct : mapping{address : mapping{string : mapping{uint ; uint}}}
+ sumSaleByTransactionld : mapping(string : uint)

+ addToTransactionDetail(siring transactionid, uint productid, uint amount)
+ addToTransaction(string transactionld, address branchWalletAddress, string usemameEmployee, string date)
+ addToTransactionForSale{addrass hranchWallatAddres, string date, uint productld, uint amount, uint price)
+ addToSalePriceByTransactionidAndProduct{string transactionld, uint productid, uint price}
+ addToSumSalaByTransactionid{string transactinold, uint sum)
+ addToSaleTransactionid{string transactionid)
+ atddToSendTransaction{string transactionid)
+ addToDateForSale{string date}
+ gatEmployeeByTransactionid{stdng ransactionid) : {(string}
+ getDateByTransactionid{string ransactionid) : (string)
+ getBranchAddressBy Transactionid({string transactionld) : (address)
+ getTransactionDetailBy Transactionid{string transactionid.uint productid) : {uint)
+ getSateByDateAndProguci({string date,uint productid) « {uint}
+ getSaleByBranchAddressDateAndProductiaddress branchWalletAddress, string date,uint productid) : {uint)
+ getSalePriceByTransactionidAndPoduct{string transactionid, uint produciid) : (uint)
+ getSatePriceByDateAndProduct{string date, uint productid) : (ulnt]
+ getSalePriceByBranchAddressDateAndProduct{address branchWalietAddress, string date, ulnt productid) : (uint}
+ getSumSaleByTransactionid{string transactionid) : {uint)
+ getSaleTransactionLength{) : {uint}
+ getSaleTransactionByLength{uint lsngth) : (string)}
+ getDateForSatelndex{slring stantDate, string lastDate) : (uint, uinh
+ getDurationByBranchForSale{uint startindex, uint lastindex, uint productid, addrass branchWallstAddress) < {uint, uin)
+ gatDurationAliBranchForSale{uint startindex, uint lastindex, uint productid) : (uint, uint)

3U# 3.11 SalesHistoryContract
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2. ﬂ'ﬁaaﬂLLUUﬁll’l‘f‘nﬂauLWIiﬂ
inventoryManagementHistoryContract

+ orderTransaction : array [} string

+ employeeByTransactionid : mapping(string : string}

+ dateByTransactionid ; mapping{string : string)

+ branchAddressByTransactionid : mapping(string : string}

+ transactionDetaiiBy Transactionid : mapping{string : mappingfuint : uint}
+ transactionToTransaction : mapping(string . string)

+ addToTransactionDetaii{string transactiontd, uint productid, uint amount)

+ addToTransaction(string transactionid, ackiress branchiWalletAddress, string usemameEmployes, string dale)
+ addToTransactionToTransaction{string thisTransaction, string fromTransaction)
+ addToSendTransaction{string transactionld)

+ addToDateForSale{string date)

+ getEmployeeByTransactionid(string transactionid) : {string}

+ getDateByTransactionld{string ansactionid) : {string)

+ getBranchAddressByTransactionlt(string transactionid) : (address)

+ getTransactionDetaliByTransactionld(string transactionid,uint praductid) : (ulnf)
+ getTransactionToTransaction{string thisTransaction) : {string)

+ getSendTransactionLenght() : {uint)

+ getSendTransactionByt ength{uint fength) : {string}

E‘U‘ﬁ 3.13 InventoryManagementHistoryContract
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%Wam%wﬂautmsnLﬁmﬁ'uﬁ’umsﬂﬂisi'ﬁmwwﬁﬁaﬁ 3.2.1.4 lapilsvaziden
muiildnanluudaiagud 3.11 SalesHistoryContract

3.2.2 Tusunsuiledtineu
3.2.2.1 \uwSaufluai

Mngawraiussuiladuiannsaoenuuuaninaeuumsalsiail

1. ﬂ’ﬁE]’e]ﬂLLUUﬂN’I%‘I/IﬂEJULWIiﬂ
BranchManagementContract

+ office : address

+ branchid : yint

+ branchByid : mapping{uint : struct)

+ branchByAddress : mapping(address : struct)
+ branchByName : mapping({string @ struet)

<<constructors» noftistring name, string streetAddress)

+ getOfficeAddress() : (address)

+ addNewBranch{address branchWalletAddress, string name, string streetAddress)
+ editDetaliBranch{address branchWalletAddress, string name. sting streetAddress)
+ getBranchByAddress(address branchWalletAddress) : (address string, string}

+ isBranchExit{address branchWalstAddress) : (bool)

311‘71 3.15 BranchManagementContract
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1. A1DONLUVANITNADULNIN

EmployeeMangemantContract

+ atestEmployeeld « uint

+ employeelnBranch : mapping(uint : address)

+ employeeByUserld : mapping{uint : struct)

+ amployeeByUsername : mapping(string : struct)

<<tonstructors> nuli{address _branchContractAddress, string ownerUsemams, string ownerPassword)
+ assignEmployeeToBranch{address branchWalletAddress, string usemama, string password)
+ assignManagetToBranch{sddress branchWalletAddress, string usemame, string password)
+ golBranchWalietAddressByEmployee(uint employeeid) : {address)

+ gelEmployeeByld(id) : {struct)

+ gelEmployeeByUsemame(string) : {stuct)

+ getPositionBylsemamef{string) : {string)

+ loginfusemame, password] : {uint, string, string)

+ isManager(uint) : (bool)

+ isEmployee(uinf) : {(bool}

+ is0wner{uint employeeld) : {(boal)

g‘dﬁ 3.16 EmployeeManagementContract
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2. N99NLUVENISVIABULNIA

ProductianagementContract

+ productsByld : mapping{uint : struct)
+ products : array [] struct

<<contraciorss null{address _productHistoryAddress)

+ addNewProguct{uint id, string name, uint cost, uint price, string transactionid. string date, string }

+ editDetailProduct(uint id, string newName, uint newCost, uint newPrice, string transactionid, string dats, siring empioyee)
+ getProducts{uint id} : {uint, string, uint, uint)

+ gelProductstength(} : {uin)

+ getProduciFromlength(uint length} © {uint, string, uint, uint)

g‘dﬁ 3.18 ProductManagrmentContract
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1. ANSOONLUVANISNADUWNTN

ProductManagementHistoryContract
+ addNewProductTransaction : array {] string
+ editNameProduct Transaction : array [} stdng
» employesByTransactionid : mapping(siring : string)
+ dateByTransactionid : mapping(string : string)
+ addNewldProductTransactionid ; mapping(string : uint)
+ addNewNameProductTransaction : mapping(string ; uint)
+ addNewCostProductTransaction : mapping(string : uind)
+ addNewPrceProductTransaction > mapping(string : uint)
+ edithhameHistory : mapping{string : uint)
+ editOldNamaHistory - mapping(string : string)
+ editNewNameHistory : mapping({string : string)

+ addToTransaction(string transactionld, string usemameEmployee, siring date}

+ addToAddNewProduciTransaction(string transactionid, uint productld, string produciName, uint productCost, uint productSale)
+ addToEditNameProduct Transaction{string transactiontd, uint productid, string oldName, string newName)

+ getDetaliTransactionByTransactionid{string transactionid) : {string, string)

+ getAddNewProductTransactionLength(} : {uint)

+ getAddNewProductTransactionByLength{uint length) : (string}

+ getAddNewProductTransaction(string transactionld) : (uitn, string, uint, vin)

+ getEditNameProductTrangactionLength() : (uint)

+ getEditNameProductTransactionByLength{uint length) : {string}

+ getEditNameHistory{string transactionld) : (siing, uint)

g‘dﬁ 3.19 ProductManagementHistoryContract
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RecetveProductToOfficeProcessContract

+ office : address
+ officeQrder : mapping{address : mapping(uint ; uint)}
+ officeReceiva : mapping{address : mapping(uint : uint))

<<constructors> nuli{address _product, address _branch, address _transaction, address _inventory}
+ officeCrderProduct(uint id, uint amount)

+ officeEd#OrderProduct{uint id, uint amount}

+ officeGetOrdarProduct{uint id) : {uinf)

+ officeConfirmOrderProduct(string transactionld, string date, string usemameEmployes)

+ addProduciToStockOffice(uint id, uint amount)

+ officeEditRecelveProduct{uint id, uint amount)

+ officeConfirmAddProductToStockistring transactiontd, string date, string usemameEmployee)}

;a"dﬁ 3.21 ReceiveProductToOfficeProcessContract
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2. N158ENLUUANITNABULNSA

SendProductProcessContract

+ oifice : address

+ orders : mapping{address : mapping(uint : uint))
+ send : mapping{address : mapping{uint : uint)}

+ receive ; mapping(address : mapping{uint : uint})
+ orderld : mapping(address : sting)

+ sendid : mapping(address : string)

+ orderers : array [] address

+ receivers : array {] address

<<constructors> nuli{address _product, address _branch, address _transaction, address _inventory)
+ orderProduci{address orderer, uint id, uint amount)

+ confirmOrderProduct{string transactionid, string date, string usemameEmployee, address orderer)
+ officeCheckOrder() : (string, adgdress, string)

+ officeGetOrder{address orderer, uint id) : {uint, string, vint)

+ editOrder(address orderer, uint id, vint amount)

+ officeCheckAmourt{address receiver, uint id) : (uint, string, string)

+ sendProduct(string transactionid, string date, string usemameEmployee, address recevier)

+ checkForReceiver{address myAddress) : (string, string)

+ receiverGetProduct{address receiver, uint id} : {uint, string, uint)

+ receiveProduct{string transactionid, string date, string usernameEmployee, address receiver)

3’1Jﬁ 3.23 SendProductProcessContract
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SendBackProductProcessContract

+ office : address

+ sendBack : mapping({address ; mapping(uint : uint)

+ receiveBack : mapping{address : mapping(uint : uint)}
+ sendBackid : mapping{address . slring)

+ sendBack : array [] address

<cronstructor>> nuli{address _product, address _branch, address _transaction, address _inventory)

+ sendBackProduct(address sender, uint id, uint amount}

+ confirmSendBackProduct{string transactionid, string date, string usernameEmpiloyee, address sender)

+ officeCheckSendBack() : {string, address, string)

+ oficeGetFromSendBack{address sender, uint id) : {uint, string, uint}

+ officeReceiveFromSendBack(string transactionld, string date, string usemameEmployee, address sender)

E‘Uﬁ 3.25 SendBackProductProcessContract
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EDIT
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No Conversion Rate Available
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No Conversion Rate Available
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