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Makthanarung, Wasan. Master of Science in Information Technology and Management, July
2011, Graduate School, Bangkok University.

Software Application Design Using Layered Architecture (64 pp.)

Advisor: Thanakorn Wangpipatwong ,Ph.D.

ABSTRACT

In this study, the design and development of an online registration system using layer
architecture is conducted. The results show that layer architecture can help developer easily
change the system when business requirements have changed. Since, each component of the

system is defined clearly, it makes the system more flexible and casier to reuse.
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Presentation Layer

Class Name: index
Return None
Method Name Return Type Description
. o Y A Y 9 = ~
OpenRegisterPage - mwmmmmwaimﬁmmmmmaumu

btnLogin_Click()
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Presentation Layer
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Presentation Layer

Class Name: buf018
Return None
Method Name Return Type Description
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BU Web RegisterOnline

index.apsx register.aspx buf018.aspx
+btnLogin_Click() +ShowActionMessage() +CheckForm01 8Information()
+OpenRegisterP age() +btnAddCourse_Click() +CheckLanuage()
+gvCos_RowDeleting() +ShowReportPart1()
+htnSubmit_Click() +ShowReportPart2()
+ShowC ourseln form ation()
: : oUserin form ation
ol lsednfounztinn\'/ T A4
U serlnformation

+ConnedF agade(dh : IDBM SFundion)

+CourseAdd(_fgcoscode : string, _section : tring, emorcode : string &, emormsy : string &)
+CheckStudentProgram(pLoginUserName : string) : Boolean

+GetBUF orm018()

+CourseDelete(_bgcsed : string)
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protected void btnAddCos_Click(object sender, ImageClickEventArgs e)
£
try
{
UserInformation objUserInfo =
(UserInformation)Session[ObjectFactory.SessionUserInformation];

int result_add;

result_add = objUserInfo.CourseAdd(
BUCourseSelectorl.SelectedCourseValue,
BUCourseSelectorl.SelectedSectionText.Substring(©,4));

if (result_add == -1)

1stbErrorMsg. Items.Add( "mihgiafam=idoulumanmsdnmid bidu » +
objUserInfo.MaxCredit.ToString() +
" wbefa tas leini " + objUserInfo.MinCredit +
" wupnie (Maximum credits exceeded.)");

DataTable dt = objUserInfo.GetCourseUptoDate();
if (dt != null && dt.Rows.Count > ©)

{
e

ShowActionMessage(objUserInfo, dt);
DisplayErrorList(dt);

DisplayErrorList(dt);
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AN 5 : udanRae BU.LOB.Academic.IAcademicFactory Tuaauruiiasudg

Business Logic Layer

Class Name: BU.LOB.Academic.lAcademicFactory
Return None
Method Name Return Type Description
. . . o 9 A A a ? A A Y
ListCourseSection List<<Course>> MuNLaAIT18%0 I NIrNaNala 14
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Business Logic Layer

Class Name: Registrations.BLL.Registrationfacade
Return None
Method Name Return Type Description
CheckMinMaxCredit int MriNasaUNIUIUNUIEAAN
= Y
Asnaanzdeu g
CheckStudentStatus boolean ﬁ1ﬁﬂ1ﬁﬁiﬂﬂﬁﬂﬂﬁﬂ1u$ﬁﬂﬁﬂh1
CheckCouseSchedule boolean mihnasaouasTeiFsuvenindnyIM
a d‘ [ = [ d' Y
NI InzouasnuINN 1a
aanzitou lludvselu
CheckCourseValidation | boolean MrhNasaoUIIFINANA N0
= ~ Y A 1
amzdeuiFouldvseli
N . o 9 d‘ d’ ~
CheckCondition boolean Mmihnastvaeu@eu lulunmsanzdeu
iTeUu
o Y d‘ A a =1 =1
AddCourse boolean My lumsasnzdouGou
RemoveCourse boolean MuihminmNamzidionoonnNnNg
= =S
aanzieuizeu
o 9 d‘ Y o a
CreateBUForm(18 - mwumﬁiwiumsmu
CheckStudentStatus boolean ﬁ1ﬁﬂ1ﬁ@§3%ﬁ@ﬂﬁﬂ1u$ﬁﬂﬁﬂy1
CheckStudentLeave boolean mmhnasaeuaoiuzindny1nldaiwn
w3l
CheckStudentSet boolean mmihnasaeindnyIaIneeun
] A [
nguvIe lu
CheckCourseSectionIsSet | boolean MHNATa0UIIFN AN oULL
< A ]
ENUT0 hl
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CheckPrerequisite boolean MUUNATA0VINIM NNV IUAD
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RegistrationsBLL

RegistrationFagade

+CheckCondition(): ErrorMessage

+AddCourss()

+RemoveCourse(): boolean
+CreateBUFom018(pUserinformation : Userinformation)
+Che ck Student Status() : boolean

+Check StudentLeave() : boolean

+CheckStudentSet(): boolean

+ChecklLodk(): boolean

+Check TimeAdmit() : boolean
+CheckMinMaxCredit(pMinCredit : int &, pMaxCredit : int &)
+CheckCourseSedionlsSet() : boolean
+ChedkPrerequisite() : boolean

+C he ck CourseStatus() : boolean
+CheckCourseSedionPermit() : boolean
+|sCourselnDegreeplan() : boolean
+sNotSpecialRemark()

+|sNotHumanR egistration() : hoolean
+CheckExamTimeOverLap() : boolean

+Che ck CourseNotDuplicate() : boolean

+HasFom 018(): boolean
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private yoid CheckCoursevalidation(
BU.Entities, Acadenic.CourseSection <3,
int i
ref steing _errorcode,
ref string _errormessage) {
ool result;

arTemp = (Convert.ToInt32(regisForn, Sesester. Year )o543) Tostring().Substrin,

BU.L08.Fa?ade. DAL . Registration reg
» new BU,LOD, Fatade.DaL . Registration(
Objectfactory.GetDeProvider());

string[] _SeatTextise «
reg.OetSeatUseindSeatium(
RegisterYear,RegisterSemester,
cs.Course, Secticonlist[9].10).5plit( b

_cs.Course,Sectionlist[9].5eatUsed = Convert,Tolnt32(_SestYextarr(9]);
_cs.Course.Sectionlist[9).Seathum « Convert.ToInt32( SeatTextArr{1]);

if (_cs.Course.Secticalist{9].SeatUsed <
_¢s.Course.Sectionlist[9].Seathum) {
3. string pAcdvear, ng pSesester, string pBgCSectCode returns>TR
result = chiFa?adeSLL.CheckCoursaSectionlsSet(
regisform, Semester.Year,
regisFore, Semester . Code,
_Cs.Course.Sectiontist[0).10);

if (result o= false) { vk uds set
4. wynmgyTndanedsedini creturns>TRUE = PASS / FALSE = NOT PASS</returnss
result « objfaladeBil.CheckPrerequisite(regisForm.Semester, Year, regisform.Semester.Code, regisfore,Student.ID, _cs.Course.Code, _cs.Course,Sectionlist|

if (result == true) {
// 5. arndmunanduuawii // aranneinissnsdmld
result = CheckCourseSchedule(_cs, _i, ref _errorcode, ref _errormessag

ERUAL v
7. e

result = objFaadeBil CheckCourseSect ionPermit( cs srse.Code, co.Course,Sectiontist[@].5ectionNo, ref _errorcode, ref _errorsessage);
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Data Access Layer

Class Name: BU.LOB.DAL.fagade
Return None
Method Name Return Type Description
Yy A 9 o = ]
GetStudentSet Boolean ﬂUﬂumﬂyauﬂﬂﬂH131!ﬂuﬂ13
= I < A ]
mmmamﬂuwwma%
GetTimeAdmit Boolean AuAudoyarrvvowaidald
v =R = =
UNANHINNSLUYULTYU
. . Y A 9 I3 ] a A A Y
GetMinMaxCredit Int ﬂuﬂuﬂlﬂyafﬂ?ﬂ?ﬂﬁuﬂﬂﬂﬁﬂlﬂﬂiﬁ
= = 1 = 9}::‘ 1
ﬁ\i‘ﬂglfﬂﬂulﬁﬂu@'lﬁﬂﬂglﬂﬂullﬂﬂ'ﬁu"]ﬂ
ne
. Y A A a 1 a A a Y
GetCourseSectionSet | Boolean ﬂuﬂuGlfm%umzﬂqmmwwmﬂﬂslw
asnzidouizou
-~ Y A g & Ay 1 oa X )
GetPrerequisite Boolean AUAUVDHAIBTINADINTUITTINUAINN G
1 = o ~ ~ Y
ll1ﬂﬂu€]\ﬁ]$‘1/]'lﬂ15iaﬂ°ﬂ$L‘]JEJ‘LlLiEJ‘Llhlﬂ
. Y A Y PR oA A
GetSpecialRemark - AUAUUDYANTUNANT UL o luiiery
YELRLY
SaveRegistrationForm | Boolean unnranmsaanzideuizou
4 o a
GetBUForm018 BUForm018 AuAudoyanuuroiumshiszitu
. . Yy A 9 v X ]
isStudentThaiProgram | Boolean AUAUTDYA nAny1ulsunsu
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Data Access Layer
Class Name: BU.LOB.DAL.RegisterCourseSeat
Return None
Method Name Return Type Description
o 9y A o A D a Ao =
DeletecourseSeat Boolean muNavuIuR N luInNTnanEI
Yy ~ =
Idaanziiouisen
o Y A v KR o Ad Ao R 9
SavecourseSeat Boolean mwum‘uuﬂﬂmmuﬂuwuﬂﬁﬂm"lﬂ
= =3 =} 9 Y
ANNTIUSULTYULIIUIDULLAD

{ ' {q Y o v & 9y
ﬂ1Wﬁ 15: Llﬁ@Qﬂfﬂﬁﬂ’l\jﬁjuﬁGlG])'Glua’]@UG]fu@']ﬁ’]u@ﬂlcﬁﬁ

I ASS
[ |

BU LOB Fagade

DAL

Registration

-oDEMS : IDBMSFundion

+GetStudentSet() : boolean

- I = B+GetTime Admit() : boolean

+GetMinMaxCredit(pMinCredit : int &, pMaxCredit : int &)

+G etC ourse SectionlsSet() : boolean

+GetPrerequisite(): boolean

+G etCourse SectionP em it() : boolean

+GetSpedalRemark()

+SaveR egistrationF orm(oBUF o 018 : BUF orm018) : boolean

+G etBUF orm018(pAcd'year: string, pSemter: string, pStudentiD : string) : BUForm018
+|sStudentT haiP rogram(pLoginlseName : string) : Boolean

RegisterCourseSeat

-oDBMS : IDBMSFundtion

+DeleteCourseSeat(pAcdYear : string, pSemester : string, pBgStiD : stiing) : Boolean
+DeleteCourseSeat(pAcdYear: string, pSemester : string, pBgStID : string, pBgCSec: string): Boolean
+SaveCourseSeat(pAcdYear : string, pSemester : stiing, pBgStiD : string) : Boolean
+SaveCourseSeat(pAcdYear : string, pSemester : string, pBgStiD : string, pBgCSec : string) : Boolean
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public {st<Course> ListCourse(string acedemicYearCode, string acedemicSemesterdode)
L ¢
SetOefaultsSQu();
try
{
And += “and Acd¥Yr = " + acedemicYecarCode + “° T;
MainSQL = Select + From + Where + And;
reader = ADb.LcadToDataTableReader(MainSQL);
s
catch (Exception ex)
{
throw new xception(TERROR: From Method [ListCourse]™, ex);
if (reader.MasRows)
€
aCourselist =« new Lizst<Course>():
//aSemesterDac = aDacFactory.GetSemesterDac():
//aSemesteriist = aSesesterDac.GetaAll():
aSemesterPa0 = new SesesterDacSyboese(ADD);
Ty

r

aSemesterDac.ADb = this.ADb;

aSemester = aSemesterDac.GetByDegreeProgram(™2", acedemicYearCode, acedemicSemesterCode, "T7);
1
}

while (resder.Resd())

{

aSewester = null;

sCourse = new Course():
SetEntityProperties();
aCourselist. . Add(aCourse);

}
reader.Close();
}

else

<
aCourselist « null;

>

return aCourselist;
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1]

BU Web RegisterOnline

index.apsx i aspx buf018.aspx
+btnLogin_Click() +ShowdActionMessage() +C heckForm01 8Information()
+OpenRegisterP age() +htnAddCourse_Click() +CheckLanuage()
il +gvCos_RowDeleting() +ShowReportPart1()
+btnSubmit_Click() +ShowR eportPart2()
+ShowC ourseln fom ation()
oUserinform ation : : oUserinform ation
\;/ BLL \./
Userlnformation

“|+ConnedF agade(db : IDBM SFundtion)

+CourseAdd(_focoscode : string, _section : sring, emorcode : string & emormsy : string &)
+Check StudentProgram(pLoginUserName : string) : Boolean

1 +G etBUF orm018()

+CourseDelete(_bgcsed dﬁng)

1]

Registrations BLL

RegistrationFacade
+CheckCondition(): ErrorMessage
4 - - — -+AddCoursz()
+Rem oveCourse(): boolean
+CreateBUFom018(pUserinformation : Userinformation)
+Check Student Status() : boolean
+Check StudentLeave() : boolean
+Check StudentSet(): boolean
+ChecdkLodk(): boolean
+CheckTimeAdmit() : boolean
+ChedkMinMaxCredit(pMinCredit : int & pMaxCredit : int &)
+CheckCourseSedionlsSet() : boolean
+CheckPrerequisite() : boolean
+CheckCourseStatus() : boolean
+CheckCourseSedionPermit() : boolean
+IsCourselnDegreeplan() : boolean
+ishlotSpedalRemark ()
-+ sNotHumanRegistration() : boolean
+CheckExamTimeOverLap() : boolean
+Che ck CourseNotDuplicate(): hoolean
+HasF om 018(): boolean '
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]

BU LOB Fagade

1

DAL

-0DBMS : IDBMSFunction

|
M4

+G etStudentSet() : boolean

+GetTime Admit() : boolean

+GetMinMaxCredit(pMinCredit : int & pMaxCredit : int &)

+G etC ourse SectionlsSet() : boolean

+GetPrerequisite(): boolean

1+GetCour ionP em it(): boolean

1+GetSpedalRemark()

I+SaveR e gistrationF orm(oBUF orm 018 : BUF orm018) : boolean

[+GetBUF orm018(pAcdYear: string, pSemter : string, pStudentiD : string) : BUForm018
[+lsStudentT haiP rogram (pLoginU!seMlam e : stiing) : Boolean

RegisterCourseSeat

-0DBMS : IDBMSFundtion

+DeleteCourseSeat(pAcdYear: string, pSemester : string, pBgStID : stiing) : Boolean

+SaveCourseSeat(pAcdYear : string, pSemester : string, pBgStiD : sting) : Boolean

+DeleteC ourseSeat(pAcdYear : string, pSemester : string, pBgStiD : stiing, pBgCSec: sring): Boolean

+SaveCourseSeat(pAcdYear : string, pSemester : string, pBgStiD : string, pBgCSec : stiing) : Boolean

1]

Registrations.BLL

RegistrationFacade
+CheckCondition(): ErrorMessage

-+ - == -+AddCourss()

+Rem oveCourse(): boolean
+CreateBUFom018(pUserinformation : Userinformation)
+C heck Student Status() : boolean
+Check StudentLeave() : boolean
+Check StudentSet() : boolean
+CheckLock(): boolean

+Check TimeAdmit() : boolean
+CheckMinMaxCredit(pMinCredt : int & pMaxCredit : int &)
+Check CourseSedionlsSet() : boolean
+CheckPrerequisite() : boolean

+Check CourseStatus() : boolean
+CheckCourseSedtionPermit() : boolean
+|sCourseinDegreeplan() : boolean
+IsNotSpedalRemark ()

+sNotHumanR egistration() : boolean
+CheckExamTimeOverLap() : boolean
+Check CourseNotDuplicate(): boolean
+HasF om 018(): boolean
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1

BU.UTL DataAccess

MSSQLDBMS

<<Interface>>
IDBMSFunction
+ConendionString OracleDBMS
+E xecuteQuery() : DataTable 2
+E xecuteNonQuery() : int
+GetRowCount() : int MySQLDBMS I

1]

BU LOB Facgade

4

DAL

Registration

-0DBMS : IDBMSFundion

| +G etStudentSet() : boolean

+GetTime Admit() : boolean

+G etMinMaxCredit(pMinCredit : int & pMaxCredit : int &)
+G etC ourse SectionlsSet() : boolean

+GetPrerequisite(): hoolean 1
+GetCourse SectionP e it(): boolean

+GetSpedalRemark()

+SaveRegistrationF orm(oBUF orm 018 : BUF orm018) : boolean

+GetBUF orm018(pAcdYear: string, pSemter : string, pStudent!D : string) : BUForm018
+IsStud entThaiP rogram(pLoginUseNam e : string) : Boolean

-oDBMS : IDBMSFundion

+DeleteCourseSeat(pAcdYear : string, pSemester : string, pBgStiD : string) : Boolean
+DeleteCourseSeat(pAcdYear: string, pSemester : string, pBgStiD : stiing, pBgCSec: string): Boolean
+SaveCourseSeat(pAcdYear : string, pSemester : stiing, pBgStiD : sting) : Boolean
+SaveCourseSeat(pAcdYear : string, pSemester : string, pBgStID : string, pBaCSec : string) : Boolean
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A 20: uanalaaalog19m 19

protected void btnLogin_Click(object sender, ImageClickEventArgs e)

if (CheckLogin(txbUsername.Text.Trim(),
txbPassword.Text.Trim()))

if (CheckStudentProgram(txbUsername.Text.Trim()))

{
Session.Clear();
SetAcdYearAndUserLogin(txbUsername.Text.Trim());
Savelog(Session["AcdYear"].ToString(),

Session["Semester"].ToString(), "",

oUserlLogin,

"R", RegistrationAction.USER_STEP_ONE, "");
Session["PageName"] = "INDEX";
Page.Response.Redirect("stepl.aspx");

}
else
1bMsglLogin.Text = "<B>undnwmangauiunmé</B> <BR> Tt nsamadowioulusooid®;
¥
}
else
{
1bMsglLogin.Text = "Login Failure.";
¥

o Y A o Y )
NINN 21: uﬁﬂﬁiﬂﬂﬂvrnﬁu1ﬂﬂiﬁﬂﬁﬂﬂﬂiii%QWM

private bool CheckLogin(string plLoginName, string pLoginPassword) {

if (pLoginName != "" && pLoginPassword != "") {
// @@y Login Name uaz Password
BU.Security.Authentication.ActiveDirectory ldap_verify =
new BU.Security.Authentication.ActiveDirectory();

bool isSuccess = false;
ldap_verify.IsAuthenticate(pLoginName, pLoginPassword);
return isSuccess;

}

else {
1bMsglLogin.Text = "njaszule uazwiaiiu <BR>User name and Password can not empty.";
return false;

}

A v Y Aq¥a 1 o Vo v & A ¢ o w
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AR 22 uaas Idadmsuastaaeuanuzveninany lumsaanzieuis su

public bool CheckStudentStatus(
string pAcdYear, string pSemester,
string pBgStID, string pFullld, string pProgramCode, string pWebAppCode,
ref string pSwichCode, ref string pWebNote,ref string pErrorMessage) {
//2.1 amamaummnysnindnun 10,20
if (CheckStudentLeave(pAcdYear, pSemester, pBgStID)) {
pErrorMessage = @"indnwiiianiuzanin limsmamadoufoundumeditald”;
return false;

}

//2.2 amaunm¥UinTaizun WebAppCode => "0015" => myamzduuuuulily set
if (!CheckStudentSet(pAcdYear, pSemester, pProgramCode, pWebAppCode, ref pSwichCode, ref pWebNote))

pErrorMessage = @"undnwdsmmadouFounuuisaas”;
return false;

}

//2.3 anRauanuznIaenanms wisdue
if (CheckLock(pFullId)) {
pErrorMessage =
@"vundnyignyziumIsanienay {Umdasiaininnzdouiindnn <br>(Sorry, registration report of this stude
return false;

}

//2.4 amamuinnmmnzidou

if (!CheckTimeAdmit(pAcdYear, pSemester, pWebAppCode, pFullId)) {
pErrorMessage = @"dasmzifuudou/Muwly luthamiimyuaniniu <br>(Registration is allowed during spe
return false;

}

pErrorMessage = "OK";
return true;

A v 9 < 1 Ao =K =
v 22 Tuwade 2.4 wilunisasedousnnaimindnyansaainziion
iSou'la lagazisen 1163 wsea “CheckTimeAdmit” iNovadoyamI9Iaindnyamison
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AR 23: uaaa i W50A “CheckTimeAdmit” TuadUF UG DALT S

private bool CheckTimeAdmit
(string pAcdYear, string pSemester,
string pWebAppCode, string pFullld)

return Fa¢adeDAL.CheckTimeAdmit(pAcdYear, pSemester, pWebAppCode, pFullld);

= Y < Y o v & 9 =\ = Y A9
INNINN 23 Llﬁﬂ\‘]i‘ﬂl‘ﬂuIﬂﬂiuaTﬂU‘lﬂuﬂWﬁ“L@ﬂl“ﬁﬁ HaguNILgnUaAUUDYa

Mnunastoya lumson “FagadeDAL.CheckTimeAdmit”

~ Y Y A A v X = Y )
ﬂ1W7124:Mﬁﬂﬂjﬂﬂﬂuﬂu%?ﬂnaTﬂuﬂﬁﬂy1ﬁ1u15ﬂaﬂﬂgrﬂﬂuqﬂﬂWﬂuﬁan@Hﬁ

public bool CheckTimeAdmit(string pAcdYear, string pSemester,
string pWebAppCode, string pFullId)

{
sgqlText = string.Format(

"usp_aw_RGO_ROCS_checktime '{©}"',"'{1}', "'{2}','{3}"'",
pAcdYear, pSemester, pWebAppCode, pFullld);
string result = dbms.ReturnFirstRowFirstColumn(sqlText);

if ffesult.Trim@==V71")
return true;

return false;
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protected override void CheckCourseValidation(BU.Entities.Academic.CourseSection _cs,int _i,
ref string _errorcode, ref string _errormessage)

Declare Variable

// 3. ammeuimiandunuuneinme

// <returns>TRUE = SET / FALSE = NOT SET</returns>

result = objFacadeBLL.CheckCourseSectionIsSet(
regisForm.Semester.Year,
regisForm.Semester.Code,
_cs.Course.SectionList[@].ID);

f

if (result == false) { // Tnéeabidu set

// 4. aMImBUIMNUANNTVTTTIN

// <returns>TRUE = PASS / FALSE = NOT PASS</returns>

result = objFacadeBLL.CheckPrerequisite(
regisForm.Semester.Year,
regisForm.Semester.Code, regisForm.Student.ID,
_cs.Course.Code, _cs.Course.SectionList[@].SectionNo,
ref _errorcode, ref _errormessage);

|Condition 5-12|
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protected override void CheckCourseValidation(BU.Entities.Academic.CourseSection _cs,int _i,
ref string _errorcode, ref string _errormessage)

{

Declare Variable

if (_cs.Course.SectionlList[@].SeatUsed <
_cs.Course.SectionList[@].SeatNum) { //@meaauil
IJ] - . A" ;I(B VH‘.\J":UI F) 3;.' .‘L'Ys VJC'!!C:LE' F] 2 ;l's VUS\JULLLU\;C
// <returns>TRUE = SET / FALSE = NOT SET</returns>
result = objFagadeBLL.CheckCourseSectionIsSet(
regisForm.Semester.Year,
regisForm.Semester.Code,
_cs.Course.SectionlList[@].ID);

if (result == false) { // Tusios biflu set
// 4. enauTiiuansiisifiniag
// <returns>TRUE = PASS / FALSE = NOT PASS</returns>
result = objFacadeBLL.CheckPrerequisite(
regisForm.Semester.Year,
regisForm.Semester.Code, regisForm.Student.ID,
_cs.Course,.Code, _cs.Course.SectionList[@].SectionNo,
ref _errorcode, ref _errormessage);
Condition 5-12
}
}
else {
_errorcode = "-1";
_errormessage = "filuwin (No seat available.)";
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public virtual void CheckCourseValidation(
BU.Entities.Academic.CourseSection _cs,int _i,
ref string _errorcode,
ref string _errormessage)

throw new NotImplementedException();
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