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Abstract

The academic credit banking system is an educational system to implement a lifelong learning
society. Students who meet the requirements of this system can achieve academic degrees equivalent
to those of junior colleges or four—year universities. Credits and degree information of these students
are recorded and managed by the central institution. However, this system can cause security problem
such as hacking due to centralized management. In this paper, we propose an academic credit banking
system which can manage credits and degree information based on blockchain technology. In the
proposed system, credits and degree information are stored in block and managed in the public ledger
in a permanent manner. Blocks are connected in the form of blockchain on a distributed network to
improve security problems such as hacking and manipulation. Also, the efficiency of credit bank
management can be increased because the functions of the central institution are distributed to the
network participants. The prototype of the proposed system was implemented on the Go-Ethereum
platform and experimentally verified the blockchain information among participating organizations using
smart contracts.
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pragma solidity "0.4.8:
contract proposedSystem {

address public admin;
mapping(address =) StudentDetail) private students;
mapping(address =) OrganizationDetail) private orgs;

struct StudentDetail {
string name;
string birth;
int256 averageGrade:
int256 totalCredit;
SubjectDetail[] history;
address|] allowList;

}

struct OrganizationDetail{
string name;

struct SubjectDetail{
OrganizationDetail org;
string subjectName;
uint8 credit;
uint8 grade;

}

function proposedSystem() { admin = msg.sender; }

modifier onlyAdmin() { if (msg.sender != admin) throw; _; }

modifier onlyOrgs() {
bytes memory tempEmptyStringTest = bytes(orgsmsg.sender].name);
if(tempEmptyStringTest.length == 0 && msg.sender != admin) throw; _.

function insertOrganization(address _addr, string _name) onlyAdmin {
orgs[_addr].name=_name:

function insertStudent(address _addr, string _name, string _birth) onlyOrgs {
students[_addr].name=_name;
students[_addr].birth=_birth;

function insertGradelnfo(address _addr, string _subjectName, uint8 _credeit, uint8 _grade) onlyOrgs{
students[_addr].history.push(SubjectDetail({ org:orgs[msg.sender], subjectName:_subjectName, credit:_credeit, grade:_grade}));
students[_addr].averageGrade
students[_addr].averageGrade*students(_addr].totalCredit+_grade*_credeit)/(students[_addr].totalCredit+_credeit);
students[_addr].totalCredit+=_credeit;
}

function setViewAurthority(address _addr) {
bytes memory tempEmptyStringTest = bytes(students[msg.sender].name);
if(tempEmptyStringTest.length 1= 0) students[msg.sender].allowList.push(_addr);
}

function getStudentinfo(address _studentAddress) public constant returns(bool _allowResult, string _name,
string _birth, int256 _averageGrade,int256 _totalCredit) {
_allowResult=false;
for(uint i = 0; i { students[_studentAddress].allowList.length: i++) {
if (students[_studentAddress].allowList[i]==msg.sender) {
_allowResult=true;
delete students[_studentAddress].allowList[i];

if(_allowResult==true){
_name = students[_studentAddress].name;
_birth = students|_studentAddress].birth;
_averageGrade=students|[_studentAddress].averageGrade;
_totalCredit=students[_studentAddress].totalCredit;
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AE7E 9 zEolE AA SEARl= =]
=t 2 7oA HAES Sdte] st 23]
3l83h= Aot ShsAke] Ao 2IEE g £
sk, 71Ee] F9eE AME HlolE At Aol
olsto] FESIES Fo2A HloE - HzRRE <t

117; un & ml> )

oo o= 2o =2
from 0xdd870fa1b7c4700f2bd7f44238821¢26f7392148
to proposedSystem.getStudentinfo(address) 0x692a70d2e424a56d2c6¢27aa97d1a86395877b3a

transaction cost

18329 gas (Cost only applies when called by a contract)

execution cost

10649 gas (Cost only applies when called by a contract)

input 4b82caec000000000000000000000000583031d1113ad414f02576bd6afabfb302140225

{
decoded input

"address _studentAddress”: "0x583031d1113ad414102576bd6afabfb302140225

'0": "bool: _allowResult true’,
"1": "string: _name B2’
decoded output "2": "string: _birth 20010301",
'3
4

"int256: _averageGrade 3",
'4": "int256: _totalCredit 5

logs il
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