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[Abstract]

In the case of domestic universities, degree completion is verified for students admitted to higher degree programs, and the
verification process is conducted through official documents between institutions, adding considerable time and administrative
burden. We designed a degree completion verification system for higher education institutions (HEIs) based on blockchain to solve
this problem. To confirm the feasibility of the proposed system, a prototype was implemented in the Ethereum platform
environment. Furthermore, the academic database and interface were separately implemented to link with the real environment. To
evaluate the system, an experimental database was constructed with academic information data and pairs of key values and
blockchain addresses. The experiment confirmed that degree completion can be verified very efficiently and reliably. Any HEI can
participate in the proposed system as a full node or Simplified Payment Verification (SPV) node.
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Name | |
Birthday | |
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| |
| |

Degree Type
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Entrance Date 2 |

Graduation Day 5 |

Degree Number  : | |

| Save | | Caneel |

a8 5. st HEA|ARQ Hlo|EH|0[AS 2IEF l=aH
Fig. 5. Input screen for database of academic information
system

~ Higher Education Institution Graduate
20005059 | SZ& || 19500505 | B3t A} HEE[Ze | E=0H2004(2H021 S a3
20001557 | 4AF | 19601205 | #H=Cista HA Bo{GEST | B=CH2002(4)312 3R e
20081557 | #ALE | 19721205 | srachstm | st zgsy | a=moeha | [[zans s
20105057 | 225 [19801225 [ mzopetm | ata | aEEzesa | oi=oporsesn | [[sansas
20156254 | 1= | 19751025 | o3chetm | A ZRstn | o3ci0149)315 || |[=amm e
20134454 | E2E | 19821125 | PEdieiw | oA | AREIE | Q20420183414 | || sans g
20103451 | Y2 | 19811124 | YECjsta HA TO|GEst || LELH2013(A)554 EdnE g
[ListPrint ]

*Korean language was used to construct experimental data
J8 6. A&2 ek =& o|o[E{H|o|A o

= =T

Fig. 6. Example of academic database for experiment

o

a8 7e tjq-xj] 7(41.];_/\]/\9134. zﬂo]-g] 9] ]_/,: pal
A2l S dAEsly] Y3 EAAM E SlEH o]
Ft} o] QIEHo]| =& Fato] EZARI0) Feiah= 7)ol A
ko] ARE EB‘HZ“"ﬂ =52 Xd%:?——_- T vk A flaE
H 6ollA EAA 25 Transaction_Start
7k AdEm, Tﬂﬂ‘ﬂﬁ’—g}r e QMZ}J oke] AEIF g
Fro] oz} gtow AYEr, #AEd® ¢1x+= Ethereum
JavaScript API?] sendTransaction <5 ©|&35lo] &9
ol AT EFAIRIC] Ui 7He] FAE T ERNAS

AR}ES sl

o Mo

_1

s =
T
=
=



var Web3 = require('web3");
var web3 = new Web3(new Web3.providers.
HttpProvider('http://localhost:8545");

function Transaction_Start(degree_registration, degree_data){

const txHash = web3.eth.sendTransaction({
from: '0x37dce8e0dc7al8abadcd18cchdc151c844f52483,
to: '0x479833a0a%ab16e126h820494e0a9dd60d2b4284,
gas: '100000',
value: '20000',
data: web3.eth.abi.encodeParameter('bytes’, degree_data)

cohsole.log(‘txHash # ' + txHash);

var filter = web3.eth filter('latest’);

filter.watch(function(error, result){
var block = web3.eth.getBlock(result, true);
console.log('block number  # ' + block.number);
console.log('block hash # ' + block.hash);
console.log('block block hash # ' + block.transactions[0].hash);
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Fig. 7. Interface between academic information system
and proposed system
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Fig. 8. Execution process of proposed degree completion
verification blockchain system
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