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Design and Implementation of an
Electronic Medical Record System

based on RFID

In Kyung Shin

Dept. of Computer Engineering, Pukyong

National University

Abstract

Since the hospital operation is only focused on administrative
business, it was hard and limited to check the main duty of hospital
such as progress of medical examination and nursing, medical
analization and patient treatment. Thus, constructing the integrated
information system is in demand.

Moreover, as hospital has become bigger and medical operation 1is

Vil



being complicated, necessity of EMR(Electronic Medical Record) system
1s being proposed to process the hand-written medical record
efficiently.

As Government has announced that "medical blotter could be made out
and kept as a digital document with digital signature.", algal basis
of introducing EMR system has been made.

EMR creates concrete and abstract value computerizing entire
information happens during medical treatment. But ©prior to
introduction, since the system for standardization of medical record
form, and prevention of fabrication hasn't been constructed,
enforcement regulations such as preparing back-up and anti-
fabrication system is under discussion.

In this environments, this paper proposed implementation of EMR
system and technology for anti—fabrication. Also, it proposed RFID-
based EMR system to construct mobile medical treatment system using

RFID application service.
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/1] <summary>

/// PROGRAM A%} M

///] </summary>

public static void SubMain()

{
string SQL = string.Empty;
DataTable dt1 = null;
DataTable dt2 = null;
DataTable dt3 = null;

try

{
0CSM0300. SetConstValue() ;
0CSM0400 . SetConstValue();

if (MuchComm.glotsIDE == true)
{

MuchComm.gloHerbMedicine = false;

0CSM0400.gloPACSUse = true;
0CSM0400.gloUsingMNT = true;
0CSM0400.gloUsingNMInternal = true;
0CSM0400.gloUsingAPConsult = false;
0CSM0400.gloUsingMasterSlave = true;
0CSM0400.gloUsingPSConsult = true;
0CSM0400.gloUsingFutureOrder = true;
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0CSM0400.gloUsingDai lyContinue = false;
0CSM0400.gloUsingCurrentOrder = true;
0CSM0400.gloUsingFol lowUp = true;

0CSM0400.gloUsingHerb = false;
0CSM0400.gloUsingUnExecute = true;
0CSM0400.gloUsingLabDisContinue = true;
switch (MuchComm.gloTermlD)

{
case "LEEJUNGHYUN":
case "JHLEE":
0CSM0400.gloUsingTrace = true;
break;
}
}
else
{

SetLoginlnfo();

MuchComm.gloDBServiceName = CurrentNodelD;

if (MuchComm.ChecklsTestTerminal(MuchComm.gloTermID) ==

true)

0CSM0400.gloPACSUse = true;

}

else

{
0CSM0400.gloPACSUse = false;

4 2



}
0CSM0400.gloUsingMNT = true;
0CSM0400.gloUsingNMInternal = false;

if (string.Compare(UDFComm.GetServerDate( "YYYYMMDD"),
"20040901") >= 0)

{
0CSM0400.gloUsingNMInternal = true;

0CSM0400.gloUsingAPConsult =-false;
it (UDFComm.Like(MuchComm.gloTerm|D;- "&d2«") |
UDFComm.Like(MuchComm.gloTermID, "SH5x"))

{
0CSM0400.gloUsingAPConsult = true;

0CSM0400. gloUsingMasterSlave = true;

0CSM0400.gloUsingPSConsult = true;

0CSM0400.gloUsingFutureOrder = true; // false—>true
0CSM0400.gloUsingDailyContinue = false;
0CSM0400.gloUsingCurrentQOrder = true; //false—>true
0CSM0400.gloUsingFol lowp = false;
0CSM0400.gloUsingMultiSelect = true; //false—>true
0CSM0400.gloUsingHerb = false;
0CSM0400.gloUsingUnExecute = true; // false—>true

0CSM0400.gloUsingLabDisContinue = false;
}
MuchComm.APPURL = MuchComm.APPURL;
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0CSM0400.gl1oPACSUse = true;

if (MuchComm.gloUserPartCode == "630000") //' W S5
{
SQL = "SELECT “;
SQL = saL + occucoded ";
SQL = SQL + " FROM epmuser .epmmaster ";
SQL = SQL + " WHERE empno = '" + MuchComm.gloUser ID + "'

dt1 = MuchComm.dbcControl .SelectCommand(SQL) ;
if (dt1.Rows.Count > 0)
{
DataRow dr1 = dt1.Rows[0];
if (dr1["occucoded"].ToString() ==
0CSMO0400. tOccuCodeD. todIntern)
{

MessageBox . Show( " FA| MEH S ' KA F &/l 'S 2 MEI S DCHALOGIN
SHMAIR.", "&E" MessageBoxButtons. 0K,
MessageBox | con. Information);

Process.Start(Application.StartupPath +
@"#LVMO0000 . exe") ;

MuchComm.currentProcess.Kill();

}
}
dt1.Clear();
}
if (MuchComm.gloUserID 1= "") // Stz HElod Al

>TI 2 A|AH(623730->623730)
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SQL = "SELECT ";

SQL = saL + occucodeh ";

SQL = SQL + " FROM epmuser .epmmaster ";

SQL = SQL + " WHERE empno = '" + MuchComm.gloUser ID + "'

dt1 = MuchComm.dbcControl .SelectCommand(SQL) ;
if (dt1.Rows.Count > 0)
{

DataRow dr1 = dt1.Rows[0];

if (dri1["occucodeh"].ToString() ==
0CSM0400. tOccuCodeH. tohDoctor) //'S| 22

{
SO =M SENECTRN :
SQL = SaL + " wardtype, updeptcode ";
SQL = SQL-+ " |FROM epmuser .epmdept ";
SQL =-SQL + " WHERE deptcode = '" +

=i -
3

MuchComm.gloUserPar tCode +
dt2 = MuchComm.dbcControl .SelectCommand(SQL) ;

if (dt2.Rows.Count > 0)

{
DataRow dr2 = dt2.Rows[0];

if (dr2["wardtype"].ToString() !=
0CSM0400. tWardType.Clinic)
{
SQL = "SELECT “;
SQL = SaL + * deptcode,
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NVL(deptename, deptname) deptname, wardtype
SQL = SQL + " FROM epmuser .epmdept ";
SQL = SQL + " WHERE deptcode = '" +

dr2["updeptcode"].ToString() + "' ";
dt3 =

MuchComm.dbcControl .SelectCommand(SQL) ;

if (dt3.Rows.Count > 0)
{
DataRow dr3 = dt3.Rows[0];
string ts =
dr3["wardtype"].ToString();
if (ts == 0CSMO0400.tWardType.Clinic

[l //"1: 2230, 3:XZA

[0

t ==
0CSM0400. tWardType.Cl inicSupport)

{
MuchComm.gloUserPar tCode =
dr3[ "deptcode"].ToStr ing();
MuchComm.gloUserPar tName =
dr3[ "deptname"].ToString();
}
}
dt3.Clear();
}
}
dt2.Clear();
}
}
dt1.Clear();
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0CSM0400 . SetConstValuel() ;

//MUCHO0000 ZA!3H Skl
if (Process.GetCurrentProcess().ProcessName.Split("'.")[0] ==
"MUCH00000")

{
SetForm();
}
}
catch (Exception e)
{

MessageBox.Show(e.Data + ":" + e.Message, "OCSMO100 -
SubMain") ;

}
finally
{
if (dt1 !=null) dt1.Dispose();
if (dt2 1= null) dt2.Dispose();
if (dt3 != null) dt3.Dispose();
}
}
EEIEN

/// <summary>

/// e e = (0CSUSER. OCSORDER) COLLECTIONOY 7t
///] </summary>

/// <param name="pFormName">%& ZFORME</param>

/// <param name="pHeaders">X =3 &™E COLLECTION</param>



/// <param name="pDiseases">2M4 X & COLLECTION</param>
/// <param name="pConsul ts">®& &I 2| 2| A COLLECTION</param>
/// <param name="pProgresses">Zd 37| ZX| COLLECTION</param>
/// <param name="pspdOrder">X{ 2t SPREADSHEET</param>
/// <param name="pMedCode">7t2 =</param>
/// <param name="pNodeTag">7IH & FEAIZ HAZATH EAILE</param>
/// <param name="penmOCSOrderAdd">F0{2&F 2! Bl=5 ZFM0{F</param>
/// <param name="pBefore">CLASS ADD ¢l %|(0|A)</param>
/// <param name="pAfter">CLASS ADD 2|%|(0|%)</param>
//] <returns> 0CSCO110</returns>
public 0CSCO110 Add(string pFormName, 0CSCO101 pHeaders, 0CSC0201
pDiseases, 0CSCO121 pConsults, 0CSCO131 pProgresses, FpSpread
pspdOrder, string pMedCode, string pNodeTag, string penmOCSOrderAdd,
int pBefore, int pAfter)
{

if (pHeaders.Count < 1)

{

MessageBox . Show( “nHeader Not Found");

}

//'M FHHE SHEUICE

0CSCO110 tmp_Add = new 0CSCO110();

0CSCO110 objNewMember = new 0CSCO110();

0CSC0110 cOrder = new 0CSCO110(); //'CP42xx

UserControl pOrderControl = null;

Form tForm = null;

string SQL = string.Empty;
DataTable dt1 = null;
DataTable dt2 = null;

DataRow dr1 = null;

DataRow dr2 = null;
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int ii =0;

int nMaxMixAccount = 0;

DateTime nActTemDate = new DateTime();

string skey = string.Empty;

string nMedCode = string.Empty;

string nConsultDate = string.Empty;
//"PISUSER.PISTPNCONSULT . CONSULTDATE

bool nTPNConsult = false; //'TPN Consult U=X| 0{F
0CSM0400. typeAMPUSER_AMPPRICMAST nAMPPRICMAST = new
0CSM0400. typeAMPUSER_AMPPRI CMAST( ) ;

bool flagSearch = false;

string nMessage = string.Empty;

string nApplDate = string.Empty;

int nCmUseF lag = 0;

string strProFilelD = string.Empty;

string slsAngioUser ID = string.Empty;

slsAngioUser ID = 0CSM0200. | sAngioUser ID(MuchComm.gloUser ID) ;
if (CheckErrorAdd(pFormName, pHeaders, pDiseases, pMedCode) ==
false)
{
return tmp_Add;
}
sKey = NewKey():

switch (pFormName)

{
case "P1S30100": //'TPNA{ZFztz|
case "P1S30200":
break;
}
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objNewMember . ActionLoad(sKey, mCol);
objNewMember .Key = sKey;
[HMERZ MEEE= S48 AYeidct,

if (pBefore !=0 &% 100 + this.Count > pBefore)

{
mCol . Insert(pBefore - 100, objNewMember .Key, objNewMember);

}
else if (pAfter =0 &% 100 + this.Count != 0)
{

if (int.Parse(sKey.Split(0CSM0300.cstSeparator)[0]) < pAfter)

{

sKey = 0CSM0400.MedCodeKey + 0CSM0300.cstSeparator +
pAfter;

}

mCol .Add(sKey, objNewMember ) ;
}
else
{

mCol .Add(sKey, objNewMember);
}

ob jNewMember .AOSect ion = pHeaders. | tem(0) .AOSect ion;
/] ALl &

ob jNewMember . IdNo = pHeaders. I tem(0) . IdNo;
/'SEH=

ob jNewMember .MedDate = pHeaders. | tem(0) .MedDate;
AR =21V

ob jNewMember .Clinic = pHeaders. Item(0).Clinic;
/] FBRRRE

ob jNewMember .OrderDate = pHeaders.|tem(0).0rderDate;

/' H LR
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ob jNewMember .OrderNo = pHeaders. | tem(0) .OrderNo;
/M S

ob jNewMember .SeaNo = int.Parse(UDFComm.Sp!it(objNewMember .Key,
0CSM0300.cstSeparator)[1]); /]'LYHHS

objNewMember .m_TempKind = "";

objNewMember .m_Inserted = false;

ob jNewMember .FixMedCode = pMedCode;
/'HETIIRE

objNewMember .FixAddCode = "";
/['HEFIIRE

ob jNewMember .MedCode = 0GSM0400.GetAl tCode(pMedCode) ;
/]'FItRE

ob jNewMember .MedCode =
0CSM0400 . Se tExcepMedCode( obj NewMember .MedCode, objNewMember .OrderDate,
pHeaders. I tem(0) .OrderTime, 1, pHeaders.|tem(0) .TypeCode,

pHeaders. | tem(0) .m_AgeNumber, pHeaders. |tem(0) .m_DayFlag);
if (objNewMember .MedCode |= pMedCode)

{
pNodeTag = "";
}
if (pMedCode == 0CSM0400. tMedCode. INFO310)
{
ob jNewMember .MedClinic = 0CSM0400.gloSelMedClinic;
if (objNewMember .MedClinic == "")
{
objNewMember .MedCl inic = pHeaders. Item(0) .MedClinic;
}
}
else
{



if (slsAngioUserID = "")
{
objNewMember .MedClinic =
0CSM0400. tClinic.tcnDiagnosticRadiology;
}
else
{
objNewMember .MedCl inic = pHeaders. Item(0) .MedClinic;
JWAPS L ES =iy
}
}
ob jNewMember .OrderTime = pHeaders.|tem(0).0OrderTime;
/] EEAlZE
ob jNewMember .DoctNo = pHeaders. | tem(0) .DoctNo;
/] TR AIH S
ob jNewMember .Char geDoct = pHeaders. | tem(0) .ChargeDoct ;
/] EHEHeAH S
if (pMedCode == 0CSM0400. tMedCode . INFO310)
{

objNewMember . I ssueDoct = MuchComm.gloUser ID;
}
else
{
ob jNewMember . I ssueDoct = pHeaders. | tem(0) . I ssueDoct ;

/] LA AH

}
if (slsAngioUserID !="")
{
ob jNewMember .MedWard = OCSM0400. tMedWard. tmwAngioRoom;
}
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else

ob jNewMember .MedWard = pHeaders. | tem(0) .MedWard;

AFSE SN =t

}
if (objNewMember .MedWard == "")
{
ob jNewMember .MedWard = MuchComm.gloUserPar tCode;
}

/// <summary>
/1] ekl &4 A 5 (OCSUSER. OCSORDER) A &
///] </summary>
private void cmdSave Click(object sender, EventArgs e)
{
bool dbTrans = false; //“dbTrans'= false A3, true A &4lmj

cmdSave.Enabled = false;

try

{
if (((10CS10100)0rderForm).nHeader .Count < 1) return;
ActionClearProperty();

if (CheckError(0CSM0300.DBACTION_INSERT) == false)
{
dbTrans = true;

return;
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if (MuchComm.glolsIDE)
{
if (MessageBox.Show("BeginTrans", this.Name,

MessageBoxButtons.YesNo, MessageBox|con.Question) == DialogResult.No)

{

return;

}

cmdSave_Click_(ref dbTrans);
if (dbTrans == true)

{

throw new Exception("H&27F");

Click(0CSM0300.enmCommandBu t ton.eSave) ;
}

catch (Exception ex)

{
MuchComm. dbcControl.Rol IbackTrans();
MessageBox . Show(ex .Message, "2F", MessageBoxButtons.OK,

MessageBox|con.Error);

}
finally

{

Cursor.Current = Cursors.Default;

cmdSave.Enabled = true;
if (doTrans == false) //false - &M SA|EXHESIHZ E

{
if (OCSM0400.1t0OptionVal.tokPatientListPanelDock ==
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0CSM0400. tYesNo. tYes)
{

Form frmPatientList = UDFComm.LoadForm("0CS00000.EXE",
"0CS.0CS99200", new object[] { OrderForm, mModuleSeq });

frmPatientList.StartPosition =
FormStar tPosition.Manual;

frmPatientList.Size = new Size(800,
OrderForm.Parent .Height - 5);

frmPatientList.Location = new
Point(OrderForm.Parent.Parent.Left + OrderForm.Parent.Parent.Width -

frmPatientList.Width - 5,
OrderForm.Parent.Parent.Top + OrderForm.Parent.Parent.Height -

frmPatientList.Height - 28);
frmPatientList.ShowDialog(OrderForm);
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(1] A, w4, 42, Auls,  “RFID/UN AHedF 32 2y
&7 AATATEREA, Al 208 Al 3%, 2005, pp. 43 ~ 55.

[2] Definition provided by the American Academy of Family Physicians
(www.aafp.org)

[3] A=, “Electronic Medical(Health) Record; Overview,” t©j3-d=}
33| AAFEs]A] A 33d Al 113, 2006, pp. 37 ~ 45.

[4] http://search.assembly.go.kr/law/2l S & (H EHI071485)

[5] http://search.assembly.go.kr/law/2I S E A 7= (£ H002683)

6] 84, MM, Ao ool ek FAAAN T 48 A AL
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~ 128.
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.7 oizhgAAsts], A28d A4S, 2005, pp.317 ~ 325,

[8] EPCglobal, "EPCglobal Certificate  Profile," Ratified
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[9] EPCglobal, "EPC Information Services (EPCIS) Version 1.0
Specification," EPCglobal Standard Specification, 2006.
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