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Abstract

In the domestic consumer market, loyalty program is one of the most popular
marketing strategies. From airlines, banks, convenience stores to online shopping malls,
points collection systems are almost everywhere in our daily lives. Companies give
away bonus points to reward repeat customers and foster customer loyalty. However,
the diversity of the points also leads to the complexity of the exchange platforms.

Most of the time, the points can only be used in the franchise stores of the points
issued company. Even though there are some opportunities for points exchange between
partner companies, the process can still be complicated. Under the circumstances,
customers might hold various kinds of points from companies. The total amount of the
points could be big, but none of them can reach the gift exchange threshold while
breaking down to each kind. End up not making any obvious effect on the maintenance
of consumer loyalty.

This study establishes a points exchange platform based on blockchain technology.
Taking the blockchain’s advantages of decentralized, permanently recordable, and hard
to tamper with, it would be possible to eliminate the restrictions on the existing points
exchange system and thereby expanding the availability of points exchange. Using
blockchain technology to change the business model of the companies’ existing loyalty

program, then achieve the goal of enterprise transformation to create benefits.

Keywords : Blockchain ~ Bonus Points Exchange Platform
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Ay #hE s - RS TR R AR T S A B

o HAEE Y B R T A R F T M ek R A S
R CAEEE N IR I F A T G R S S TEIL BRIy > PR
at o

3.1 ,:‘i o ‘f?

ARy Testrpe fe A st — B4 S PR BARPIRER B > Testrpe A_A S
nodejs B4 cficle » ¥ MHHE- B S PE S HGE L > DA S PR S BR
FHRE o FE Testrpe e 5 AL LA P FEEFLFFE > R AN

LB PR Y 4 R o

i% 1§ Testrpc #72& = 2_ & 2L A4 PORT 8545 # i 7 RPC(Remote Procedure Call )
WAMoXE vFddgz £ 2 ¢ v I 0 s B2 Web3 jsAPI & RPC i 4%
LB E e RPC v & &g (7AW o § 4 & 9pF > § L4 Solidity
E B IR & 425N B %F S EVM byte code » £ # EVM byte code i%:iF Testrpc
FIRPC v #FE T X P s GEF BEBORFEL > B R o R T ¥
EERT I ) | E%ﬁﬁl » FR s g d JavaScript Y {70 AR £ K hr Gy St R e

X E oo AFEF 2k B RACR] 4 4TF o
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Browser Web3.js
RPC
HTML+CSS+JS API
/
f EVM - Ethereum Virtual Machine \
Blocki, Block2 Block3
Deployed ~—> —_—
Contract

k Blockchuin(testrbc) /

UEBEES )

3.2 kAuinAR

ipfi%&ﬁﬁﬁ&%jﬁ&w¢:ﬁ%ﬁ%%ﬁﬁ\%&%ﬁﬁ‘@ga
AP AR SRS EE R - e PR R T AR TR
PEBELRER o R W EREGEFALE O F AR (PRER
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FrE REBFHAH

4.1 FRRIEEF

AR - B R ARG AABEAE T o0 T DREREER

BARE P FRE
411 BEER

~ 1 7 »* VMware Workstation 12 Player 2t 3% - 5 Ubuntu 16.04 & 6 %% 64
AT E R IR E B TRE 0 % % Testrpe fift— B 1+ P % B4R R
B f1* Truffle B3 22 kG Ffop3EFa £ 9 F U2 P F 3 BE hbhms
2 Solidity #£ 8 A7 £ £ % » 15 48 Javascript ©7 web3.js £ 2 4rdfi & ikl > I

* T R R ¢ MetaMask 4 (T HEIE R 2 4 o

412 FFie & Hmm

i b R R E R LB PR oy % L #F ERC20
® o FP AFT Y % % OpenZeppelin 138 B & f§ v iz = de @ (N Mo 0 H G AP
£ X% APRir T Zeppelin Solutions M3 i ;8 B > FAZSN B FF 0k ¥ e
WREEEFE LAl PaEFpLE{ X 2md ¢t B 28 o A7 5]
» 3 3% i ¢ StandardToken.sol %7 it & 4 % i — B & 3 ERC20 152 chde % [ % >
I P TutorialToken #-i i StandardToken - & fi}‘u? 1 #-1 StandardToken & %)

PTG Rlcfrdn o DK E R p RS do § & A 2 L (name )~ ¥5 B (symbol )~

B B = (decimals) fv# (73,8 (INITIAL SUPPLY ) > #25% 4[] 6 #7171 ©
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pragma solidity # ;
import "../node modules/zeppelin-
solidity/contracts/token/ERC20/StandardToken.sol";

contract TutorialToken is StandardToken {

string public name = 'TutorialToken';
string public symbol = 'TT';

uint public decimals = 2;

uint public INITIAL SUPPLY = ;

Bl 64 % b S8R TARAB

- StandardToken #f s & )¢ S5\ CHEH i dok 20

DA oA g ~ B v %G
totalSupply() LA pR O - uint256
(i
balanceOf(A) 539 AR S et B address uint256
b ARR
transfer(A,x) AU x BB R address, bool
A uint256
transferFrom(A,B,x) | /£ A & = # #& x B address, bool
boip b AE B R 2 address,
uint256
approve(A,x) R A Stk 2 address, bool
PRATX Bl uint256
i
allowance(A,B) %3 BV ME_A R address, uint256
2P AR Db BB address
#E

% 2 #-K StandardToken # it & ¥ e 38 32

TR sz Rt struct KK - L RPAE L TR KRB B
Y B-clicd o mapping 3 PR STRE CReORE G M A B A2 4 3 address o
uint &7 bytes32 g A] > H ¢ address X £ 14 S Btk 2 gy TR R 0 S 20 F

~E B eNE
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struct wuser{
address userAddress;

uint userPoints;

mapping (address => user) public userInfo;
address|[] public userlList;

uint[] public pointList;

bytes32[] public planNamesList;

address[] public planAddressList;

uint public tokenRate;

uint public exchangeRate;

B 7 ® & %A A

v

T B 8 & 3% TutorialToken » f= & ¥ ¢ % ¢ TutorialToken &3¢ » 8351 &
%@ﬁ$ﬁ@mmmmo&ﬁﬂ%%¢%ﬁ%@%IMHMJNWDV%@&%
msg.sender t& 5L > msg &~ B 2 #*(Global)4= i* > msg.sender % 7 = ¥ § o S 3\ bk
ﬁ’éﬁéﬁ&ﬁﬁj&@ﬁ%%%gﬁﬁﬁ’ﬂ&ﬁ@“ﬂﬁmgwﬁa»#%
ML FH RIMBEEHE L GAHE S o plob > F i % L G EF|ddaiE g » S o
S ORATEME S MM R M FHPE L EA RSB A A R 4

BfR TT eo®e 2 2 Bhliosil 4o B R TT en®e 5

function TutorialToken (address[] userAddress,uint[]
userPoints,bytes32[] planNames,address[] planAddress,uint
_tokenRate,uint exchangeRate)public {

totalSupply = INITIAL SUPPLY;

balances[msg.sender] = INITIAL SUPPLY;

userlList = userAddress;
pointList = userPoints;
planNamesList = planNames;
planAddressList = planAddress;

tokenRate = tokenRate;

exchangeRate = exchangeRate;
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for (uint i = 0; i < userAddress.length; i++) {

userInfo[userAddress[i]] .userAddress = userAddress[i];

userInfo[userAddress[i]] .userPoints = userPoints[i];

Bl 8 ;% TutorialToken #2 7\ %

dode 309 & f P e 38 e 8] 5 userDetails(): &3 tE 2 ¢ gZhEcAR 2R allUsers()
allPlans() ~ tokenRate() ~ exchangeRate() : = & Fil#cie » 11 & B 3 —‘ﬁ ORI AT S
exchangeToken(A x) @ j€_A & = ¢ a‘r",f A fclcE o BLBclc B R B d g1 ende

B REB R LI F A ko ARNBACE 9 T e

DAY AR (i Wy ~ B * e

userDetails(A) R VNG ) address uint256
B ARGR

allUsers() LIS L - address,
PR 2 e gl 22 BE AR uint256
7

allPlans() A JESE L vt | - bytes32,
o LB T AR etk address
2 b bt

tokenRate() B s R A - uint256
b TT il 4 &

exchangeRate() v AR E BEHE 4o - uint256
PR TT chsl d
5‘_‘%:

exchangeToken(A,x) | /£ A & = ¢ a‘r“,f 7 address, bool
E 18 S uint256

# 3 TutorialToken #F it & £ 3 5% B 12
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function userDetails (address userAddress) view public
returns (uint) {

return userInfo[userAddress].userPoints;

function allUsers() view public returns
(address[],uint[]) {

return (userlList,pointList);

function allPlans() view public returns
(bytes32[],address[]) {

return (planNamesList,planAddressList)

function tokenRate() view public returns (uint) ({

return tokenRate;

function exchangeRate () view public returns (uint) ({

return exchangeRate;

function exchangeToken (address userAddress ,uint
exchangeAmount) public {
uint exchangePoints = exchangeAmount*exchangeRate;
uint availablePoints=userInfo[userAddress].userPoints;
require (availablePoints >= exchangePoints);

userInfo[userAddress] .userPoints -= exchangePoints;

B 9 TutorialToken #7 it & %) 4% 3\ 7§

N

ETRN
=

% migrations/ P 4+ 2 = - & 2 deploy contracts.js % st

S 6 3 AR SR a s EEV R A TR RE
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MR e R TT e d 2 fE 2 Bl gt 4o R f 3 TT e > ) % 408 [§)

10 -

var TutorialToken = artifacts.require("./TutorialToken.sol");

module.exports = function (deployer) {

deployer.deploy(TutorialToken, ['0xd2f0566142a9d396c702821985d61abe8ac
22eb2a','0x8c66c0410da63507a543a4f0746b37e2d4a83647", " '0xf9el409c4cac
3c5e3d8f17991ecl0c4896cfec52'],[0,0, 1,['2'",'B"'"],['0xe0£66b2d7999
a5dl64e623eaald8a944df4328de", '0x4432f6a8edf59e32023d1137d29023fd2fe
d9129']1, L) ;

}i

Bl 10 & F A i & 947 EAZ A

AN EBILET LA G 0 TR - AR A LS B TR BT AT L
) e R

B ERFRE IS GEFNE OIS > L RE G R 1]

peiyu@ubuntu:~/point$ truffle mirgate
Using network 'development’.

Running migration: 1_initial_migration.js
Deploying Migrations...
. 0x382692f74b19f3247ecec6803e6163ab8c1f15ea3d0659283%9ebcd57be93e535
Migrations: 0x0cf7124a6bee8333398a61fa0063a822b91cf327
Saving successful migration to network...
. 0x3480ea341a596280d5b14b39e7cc91ad0620df8deedbd52d816cf385aabceale
Saving artifacts...
Running migration: 2_deploy contracts.js
Deploying TutorialToken...
.. 0xe5382b4601858724f08160002d142b81ba8d61d8fe9023137690b48e8cb1f887
TutorialToken: 0x18159a1a7032e49941f087d37f12d9047868f510
Saving successful migration to network...
. Oxef603556e0938ed92214af2817accd9b15b4c0686968cd0e76fe73bafe247aal
Saving artifacts...

B 11 % i & 5 % o B
*FHIRFE 0 ®F MetaMask 1T EREEL e > 7~ 4c%%f%iﬁ§@_;g+ﬁ*f¥
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Ao BRI e R EREFE 0 AR 120

< C | @ localhost:z000 B

Point-Token E ™ °

{e

-

Token Operator  =s=

Fundraising Plan B o | =2

6059833
Plan Account Address

A 0xe0f66b2d7999a5d164e623eaal48a94:

B 0x4432f6a8edf59e32023d1137d29023fd!
No transaction history.
My Wallet

Token Balance: 10000000 TT

Transfer

Address

M 24% [ ERs8e ho bR

(5) BRlcs 7 =

B A e e R

7 Pk G BRBCE TR R 0 e nk o BRECE 7
;'z?g_gén@%""*TT’ui BEE * BEECR kA% b 0 AoB) 13 o
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[} Point-Token Excha x

< C | @ localhost:3000 T

. (> R - (27 =

Token Balance: 0 TT

Transfer : .
‘ Point Operator -

AQQGress

AN

Transfer 60805.00

Purchase Token

Token For Sale: 10000000 TT No transaction history.

Price Per Token: 0.01 Ether

Buy
1000

Buy

Bl 13 Bhfcs (775 BT 4o B TT & 0 & )

FTRMY Befs o Y =S5 0.01ETH w#f 1TT > FEF 1000TT > gt £

10ETH.2{—;-%3,-§\““§“§£§ &L EH o AcR 14
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MetaMask Notification (2]

CONFIRM TRANSACTION @ Iy W oy
€&20f2
Point Operator
BCE6CO.3647 | Token Operator
100.000 E7H § D2F0D56..Eb2a
61128.00 LI5T
Amount i
Gas Limit 31500 3
Cas Price 100 : 3
Max Transaction Fee 0.003150 E7
193 .
10.003 3
Max Total e

Data included: O bytes

REJECT ALL

DRPEN 2 e R e S e TR

LA L A R SR boR] 15

e C | ® localhost:3000 ﬁ; [ S
Transter

From localhost:3000 ‘ )

Address

Buy Successful!

Amount

| | OK |
==

Bl 15 ek fRpEE 2 ¢ H 5 2 B

BRECH TR A SR B EE—'_—‘F'T t = B~ {8 1000TT  H & ¢ 4% { 375 1000TT -
Y@l 16 °
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| M

—

c @ localhost:3000
My Wallet K ot~ ey

Token Balance: 1000 TT
Point Operator

Transfer
Address
N = 5473095 C
Amount
SENT TOKENS

Purchase Token

i . 2 Jun90520181133 P

E 10.0

Token For Sale: 9999000 TT . ; June 05 2018 11:32

Price Per Token: 0.01 Ether

B logficsd FR&e Fo £ H

(2) %=
Be THESMEDESE Y > LT HG T LRI RSP BT R
(Tokens for Exchange) = 1000TT: gz % p = 3 1000 B:8h%c> @ * ¢ R Zhfesi 3 TT>
4o@ 17 o
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& C | ® localhost:3000 Y| M
Buy Mo e~ o=
1
|
Exchange Token with Point Customer ReS

Point Balance: 1000 Points
Tokens For Exchange: 1000 TT ]%&;‘3%8 i m m

Exchange Rate: 1 Pointfor 1 TT SENT TOKENS

Exchange

100 No transaction history.

|
B 17 @& % ¢ A B TT 3 6 £ §

XA 1 gl e 1TT 24 100TT & ﬁfﬁa‘r"‘,% 100 B> & %eix 41 % % 4o 18-

-~

MetaMask Notification

CONFIRM TRANSACTION @ it ‘}f‘ o ¢
€20f2 )
Customer
FOEI40..C52 > ‘18‘:59/-\..510
50819.00 LSO ‘
Amount 006' fia
Gas Limit 88464
Gas Price 100
Max Transaction Fee ’5—_-,:5 4
Max Total - 5_-;3 =

Data included: 100 bytes

REJECT ALL

Bl 18 ;g it fo £ H
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R EEHCR S A H S 0 AP R S MR AoB] 19 o

TR - e

&« C | @ localhost:3000 |

Buy From localhost:3000

| Exchange Successful!

Exchange Token wi| oK |

Point Balance: 900 Points
Tokens For Exchange: 900 TT

Exchange Rate: 1 Pointfor 1L TT
B 19 ki praidEsd o £ 8

AR TR RIEL TS 100TT R &5 2 5 E524504 0 4F

BV OLER A AR RS 2 WA TT 247 0 4o 20

'D Point-Token Excha: x
& C | ® localhost:3000 v |

Fundraising Plan

Plan Account Address

| ass
A 0xe0f66b2d7999a5d164e623eaal48a94: Customer
B 0x4432f6a8edf59€32023d1137d29023fd| 2
60854.62 I
My Wallet

or

SENT
Token Balance: 100 TT
. 0 June 05 ?918 11:40
Transfer XIBTS0AIA.. 1

0xe0f66b2d7999a5d164e623eaal48a944df432¢
| June 05 2018 11:40
- @ B

B 20 &% 4o N TT Wk o 8 )
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4

G ER AR PR TT S E - d 2R > 2 4 45 40F 21

MetaMask Notification

CONFIRM TRANSACTION @ [ie | #g i
Customer 8
FQEMO..AeCSZ‘ > .,815%“_5]0
6085462 LSD
" Total Received
Amount - 06' ;
_ i 28de 0

Cas Limit 77601
Cas Price 100 S 0
Max Transaction Fee 0 ":"5:"72';; v
Max Total 0.0 :72 3 ia

Data included: 68 bytes

Bl 21 @4 p b0 TT & 0 £ B

TR E ESNRE TG RIPLAT B H 74P TFHEEFH

g FT B 22
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< C | ® localhost:3000 1

Fundraising Plan

Plan Account Address Total Received
A 0xe0f66b2d7999a5d164e623eaal48a944df4328de 10
B 0x4432f6a8edf59e32023d1137d22023fd2fed9129 0

My Wallet

Token Balance: 90 TT

Transfer

4=
Addre

AMount

A

Bl 22455 Al 37 o £ R

43 kA s

AETEL - RSB EFFRE AN LI F AR R TT B
B TR TR R e PR AR LR T e Bk

gt o I BB R HSEHRE o

PR EE T S om T B P BRI BRI R e i B A s Bhi
Fﬁﬁ%@’W%%?UEE~%ﬁ%%ﬁ%iilkﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁj
FrRpE R RS R AR FRE G P & LT LR
APP 2z {84 ¥l fele BT o b AI* S BREP-R R DR SR ARG o BPF g
BFEFS P ET S P PEEREIRGEF She d B o 22 EEY

ST EFELY Y S

ﬁﬁﬁwﬂ%r§%$&ﬁm %kﬁyég&,ﬁﬁﬁ?ugﬁﬂwﬁ
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