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Academic Year 2006

ABSTRACT

The fact that people try to make life easy and comfortable is generally known. For that
reason many new inventions have made such as intelligent automobile, mobile phone, PDA, etc.
And, nowadays, a computer tends to take too many roles in every people’s life: communicating to
foreigners via the internet, making any reports or documents, calculating and doing any clerical
tasks. It makes our life easier but it is still difficult to use computers. There are many way to inpu.t'
data into the computer: typing, using mouse, ctc. Thai Language is the one of the most difficult
languages in the world. It not only consists about eighty-six different characters but also has many
levels of characters- some character write above the line, some character write on the line , and
some character write below the line, which make it difficult to type. If someone wants to type
Thai fluently, they have to remember the positions of each character on the keyboard and practice
quite hard. This program was developed to help people - who have just started using a computer
or cannot type fluently - input data to the computcr via writing which is a natural skill for
everybody. The program receives written characters and then immediately transforms them to

printed characters.
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C# Basic , JScript Fortran
Source Code- Source Code  Source Code'! : Source Code
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ScriptManagement
1
H . 1
SystemStateMachine
1 ! RecognitionProcess
1 0 1
Characterinerface | WritesManagement
1
i 1 ) ! 1
.DBManagement
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g‘l]‘n 4.1 1 AAIATVTURUETEH M Inamespace 2199 Tuszuy

4.1.1 szvvemapileaunnIng dsznoudasTuganisdiam 4 daundndail

1.
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3.
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4.1.2 Namespace Tuszuy

-Handwriting: 59U51wv041uRa na1a uaz Handuaas ﬁﬁ'ﬂmsﬂ“ﬂﬁaﬁ'mﬂ%
szuw iunsudeyanndldszuy vazuanwmadoyalidlfszuy sonmantiee

-ScriptManagement: 5105 u%83 Tuga Aa waz Hafsunag Asanisiusnys
A iideens Wdldss uuSoun Snusaniud

-RecognotionProcess: 5131904 11ga Aa1d waz Handung Tavsamsaaaafiy
szuuves Inssnuduitenlasdadnysaredo@unuiiudnys Tan

-SystemStateMachine: 3913 7uv04 Tuga A Az HedFurnng Fa5an13dsnys

nlhidludnus Taa waniudmdnvesszunlunsmugumsdssnanalilsunsy

¥ . .
1910 man function

-WriterManagement: 5313574993 1148 Aata uaz Hafyuaisg A

¥

IR TO YYD

Aldszuu Taomind15szuudud i Imiszuuesiudoyavesdls hnifuidhgudoya

-CharacterInterface: 59159uv83 Tuga Ao waz Aanauaeg Anmdidiu

donanlunsutasiadnussznindnusvingudoyauassnusilfuaaman

w190 (utlasdnusszuanania ASCII uaz sWa UNICODE)

-DBManagement: 19U3574%04 Tuga nata uaz Hanguaieg #

4.1.3 Source Code Y845z 1U 1/5znoudiuWdareqdail

¥

AUTIUVOLD

Header File Source File Namespace Class

Form1.h Formi.cpp Handwriting 1. Forml

MyControl.h MyControl.cpp Handwnting 1. MyControl

MyControlLine.h MyControlLine.cpp Handwriting 1. LineAbstraction,
2. DistanceBetween-
WrittenLine

MyULh MyUILcpp Handwriting 1. MyUI

PrototypeControl.h PrototypeControl.cpp Handwriting 1. PrototypeControl

PrototypeDisplay.h

PrototypeDisplay.cpp

Handwriting

1. PrototypeDisplay

CharacterDialogBox.h CharacterDialogBox.cpp Handwriting 1. CharacterDialogBox
DbULK DbUlLcpp Handwnting 1. DbUI
DbView.h DbView.cpp Handwriting 1. DbView
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Header File Source File Namespace Class
NewWriterDialog.h NewWriterDialog.cpp Handwriting 1. NewWriterDialog
NewWriterULh NewWriterUILcpp Handwriting 1. NewWriterUl
WriterULh WriterULcpp Handwnting 1. WriterUI
DisplayWriterIdDialog.h Display WriterIdDiatog.cpp | Handwriting 1. DisplayWriterId-

Dialog
SystemStateMachine.h SystemStateMachine.cpp SystemStateMachine | 1. ProcessingMachine
SystemStateContent.h SystemStateContent.cpp SystemStateMachine | 1. RemovedStated-

Message,

2. Recogltem,

3. RecogList,

4. S1ateContent,

5. StateStack,

6. SystemState-

StackInterface,

7. SystemStateStack,
SystemStateTable.h SystemStateTable.cpp SystemStateMachine | 143
SeriptProcess.h ScriptProcess.cpp ScriptManagement 1. ScriptProcess
Recognition.h Recognition.cpp RecognotionProcess | 1. PrototypeCharacter,

2. PrototypeList,

3. Recognition-

Interface,

4. RecognitionProcess
Characterinterface.h CharacterInterface.cpp Characterlnterface t. Characterlnterface
Constantldentifier.h ConstantIdentifier.cpp Constantldentifier T
DBConnection.h DBConnection.cpp DBManagement 1. DBConnection
DBContent.h DBContent.cpp DBManagement 1. Writer,

2. CharacterDB
StringTransformation.h | StringTransformation.cpp | StringTransformation 1uii
WriterManagement.h WriterManagement.cpp WriterManagement 1. Writerinterface,

2. WriterProfile
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Header File Source File Namespace Class
CurveList.h CurveList.cpp Ty Namespace 1. Curvelnfo,

2. CurveList
CurveListBuilder.h CurveListBuilder.cpp N Namespace 1. CurveListBuilder
MousePoint.h MouscPoint.cpp i Namespace 1. Point,

2. PointList,

3. Vector

4.2 Class t1az Interface Y93na1a

4.2.1. Handwriting: unaa311901 Tuga sana way Headdudieg mimifisanisiforfuns

L

aadenugldnuszuy nsfudeyanindlénuszuy uazuaaswadoyasenmantie

4.2.1. 1. Class Form (Juaa1a§an15 U user interface @314 instance VDIAAIAANE)

-4 W oa oA T . g : - . ]
UALAS WANUTUNUSIFOU 109521724 instance MU 1119119 TUS1UATY instance AN

= v & 0w a
NQAAINIUIEgnMTA Ta default destructor voanaail

stackMan;

orivat

rivakre:

MyUI™ myUI ;
MyControl” myControl;

PrototypeContrel” protoControl;

ProcessManageMent* processMan;
SystemStateMachine: :SystemStateStackinterface*

ic ref class Forml : pub.ic System::Windows::Forms::Form

RecognitionProcess: :RecognitionInterface* recogMan;:

WriterManagement: :WriterInterface* writerlIn;
LineAbstraction* disLine;

SystemStateMachine: :ProcessingMachine* coreMan;

ScriptManagement::ScriptProcess* scriptMan;
CurvelistBuilder* curvelst;

+ o

e

void characterDBClick({System: :Object”

System: :EventArgs”® e};

wvoid writerDEClick(System::0Object”

System::EventArgs® e};

vold newWriterClick(System: :Object”

System: : EventArgs® e);

sender,
sender,

sender,
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4.2.1.2. Class WritingPadManagement (class LineAbstraction) Ay Abstract

o @ 9 o . @ J o q’
Class ¥amsnuiduussvialu Writing Pad Tau class 15znoudofafsuniag fail

clzss LineAbstraction
{
public:
virtual void increaselinelndex{) = 0;
virtual std::pair<int, int> getLinePair({)= 0;
virtual std::pair<int, int> getLinePair(unsigned index)= 0;
virtual veid setMyControl (HandWriting: :MyContral~ mycon) =
virtual void createNewLine{) = 0;
virtual unsigned getLineIndex{) const = 0;
virtual unsigned getLineCount() = 0;
virtual int getSpaceline{) const = 0;

virtual void setSpaceline{unsigned mul)= 0;
virtual void clearWritingPad() = 0;
Yi

uaz AAIANTUNBA (Inherit) 11910 Abstract Class 13 1T znOUR 0 aAFUA9
-

T

class DistanceBetweenWrittenLine :public LineBbstraction
{
typedef gcroot<HandWriting::MyControl~> MyControlltem;
typedef std::vector<MyContreolltem> MyControllList;
typedef std::vector<std::pair<int, int>> LineControlSet;
private:

unsigned lineConlIndex:

LineControlSet lineCon;

MyControlItem myCon;

rublic:

DistanceBetweenWrittenLine (HandWriting: :MyContxol” mycon) :
lineConlindex (0), lineCon{}, myCon (mycon)
{
int controlHeight = myCon->getMyControlHeight();
int countRow = 0;
int space = Constantldentifier::SPACE_CHAR;

while (controlHeight - space > 0){
controlBeight -= space;
++countRow;

——

int yUp = 0
nt yUnder 0:
for {(int 1 = 1; 1 < countRow; i *= 2)¢
yUp += ConstantIdentifier::SPACE_CHAR;
yUnder = yUp + ConstantIdentifier::SPACE _CHAR;
lineCon.push_back({std: :make pair (yUp, yUnder));
yUp = vUnder;

0o~

b b

}

std::pair<int, int> getLinePair{):;

std::pair<int, Int> getlinePair(insigned index);
void createNewline() s

i setMyControl (HandWriting: :MyControl” mycon) :

C;
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unsigned getlinelndex({) cons<;
unsigned getLineCount(};

veld increaselineIndex():

int getSpaceline() const:

void resetSpaceChar (int mul) :
void setSpaceline{unsigned mul);
void clearWritingPad();

Yi

virtual void increaseLineIndex(}) = (]
MBI UIULTTRA

virtual std::pair<int, int> getLinePair()= 0,
Tirwnu y veaduussiagi 1 TaolWauduy, y,

virtual std::pair<int, int> getLinePair(unsigned
index)= 0;

sunu y veaduus minglagamiidmualy index Taoldauilu y,, v,
virtual void setMyControl (HandWriting::MyControl” )
= 0;

a$19 Association i§a MyControl Instance ¥uilu object 3An13 Writing Pad

virtuval void createNewLine() = 0Q;

¥ 5 o 1 1
asuauUIIHiag v

virtual unsigned getLineCount() = 0;
»

W wrmduussvansvuaniy

virtual int getSpaceline() const = 0;
Tamnupasznnaduussia

virtual void setSpaceline(unsigned mul}= 0;

AMUARIATILATNS S HIUFUYS THA

virtuvel volid clearWritingPad{) = 0;

avatwioouny Writing Pad

4.2.1.3. Class PrototypeControl AATIIANITAY user interface INDUTAAIONHIAIDUN
(prototype character) HilidnuuzIndiRuafuarwiio@ounsudh lifiudunmniga

Usznoudeilandunien aail
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public ref class PrototypeControl : public
System: :Windows::Forms: :UserControl
{
private:
DisplayPrototype* disPtt:;
const MyPeoint::PeintList* prototypelst;
public:
vold setDisplayPointList {const MyPoint::PeintList* pntLst);:
void deleteDisplayPrototype();
System: :ComponentModel: :Container “components;

1

veid setDisplayPointlist
(const MyPoint::PointlList);

imuan v 115 Tatnilawsiiedsuideamsuaaaiiniine Prototype Window

vecid deleteDisplayPrototype() ;
auTisTnlndawiedsuninaasfiviliee Prototype Window

4.2.1.4, Class WritingPad ARA9AN13 U user interface IADUARIBUN A ITDITIY

L4 ¢ o ] o d’
Usznauaruianduaieg faii

pukliic ref ciass MyControl : public

System: :Windows: :Forms: :UserControl
{
private:

System: :ComponentModel: :Container “components;

bool leftClicked:

bocl newline;

MyControlImpl* myImpl ;

const MyPoint::PointList* writtenPntlst;

CurvelistBuilder* curveLB;

LineAbstraction* disline;

SystemStateMachine: :ProcessingMachine* processMan:
SystemStateMachine: :SystemStateStackInterface* stateStack;

System: :Windows: :Forms: :TextBox” recogTextBox;
private:
vold adjustWritinglrea (int x;;
adjustWritingAreaVertical (int y);
i myScrell(System::0bject” sender,
System: :Windows: :Forms::ScrellEventArgs” e)
voild myScrollvValueChanged{System: :QObject” sender,
System: :EventArgs” e):
veid vScrollValueChanaed(System: :Object™ sender,
System: :EventArgs”™ e);
cuplic:
woid setProcessingMachine
{SvstemStateMachine: :ProcessingMachine* processman);
vrid setDistanceBetweenWrittenLine{LinedAbstracticn* line);
void setCurveliist (CurvelistBuilder* curvelst):
woiua setSystemStateStackInterface
(SystemStateMachine: :SystemStateStackInterface* stack}:
<2i¢d clearWritingPadt)
int getMyControlHeight ()
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' void setProcessingMachine
(SystemStateMachine::ProcessingMachine*) ;

¥ .. o . . 5 . i
@319 Association 115 ProcessingMachipe Instance fﬁatﬂuobject AU

UszurawalilsunsuTausou

void setDistanceBetweenWrittenLine
(LineAbstraction#*) ;

3 . . ar . . 5 . o o
@319 Association 1189 LineAbstraction Instance duiu object $an1snisaidu

UTINAUY Writing Pad

void setCurvelist (CurvelistBuilder®* );
- - - - . é - ar
@373 AssociationTl#a CurveListBuilder Instance Futiu object Samsuaziny

doyaaivilo@uunu Writing Pad

veid setSystemStateStackInterface
{SystemStateMachine::SystemStateStackInterface* );

- o 4 . e
#3713 Association'dfla SystemnStateStack Instance Fartlu object famsuaziny

kY oo

JouaR10nHI TN UsTUIaKa

vold clearWritingPad();
avaiwiiodounu Writing Pad

»

4.2.1.5. Class GUIControl Ra19AN1T user interface NIMUAVDIMIANHANUDA

[ ¥
o o 1 o
Tdsuasy drznousiofansunien fail

pukblic ref class MyUI : public
System: :Windows: :Forms: :UserControl
{
public:
property WriterManagement::WriterInterface* WriterIn {
WriterManagement: :WriterInterface* get()
{
return writerIn;

}

void set{WriterManagement::WriterInterface* wrt)
{
writeriIn = wrt;

t

}
rivate:
PrototypeManagement* prototypeMan;
UnicodeTransform: :UnicodeToWChartMap* unicodeWchMap;
std::string* recogString;
CharPrototypelist* charVec;
CharNumPrototypelList* charNumVec;

s
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RecognitionProcess::PrototypelList* prototypelist;

SystemStateMachine: :ProcessingMachine* coreMan:

int mode;

WriterManagement::WriterInterface* writerlIn;

LineAbstraction* disLine;

PrototypeControl” protoControl;

Array” disPrototypelst;
public:

int getScriptMode();

System::Windows: :Forms: :TableLayoutPanel”
getMyControlPanel{);

System: :Windows: :Forms: :TableLayoutPanel”
getPrototypeControlPanel () ;

veid setScriptTextBoxString(const std::strings str);

void createDisPrototypeIteml();

cher setDisplayTextBoxPrototypel();

void setPrototypeControl{PrototypeControl” pttCon);

void setRecogTextBoxString(std::string recText);

void setProcessingMachine
{SystemStateMachine::ProcessingMachine* coreman);

void
setWriterInterface (WriterManagement::WriterInterface*
writer);

void setPrototypelist(RecognitionProcess::Prototypelist
pptlLst);

char setPointlistPrototypeSelected{unsigned
pntLstDisplay):

void setDistanceBetweenWrittenlLine (LineBAbstraction*
line):;

be
int getScriptMede() ;

uans inuanis Uszwanandiruagluilugiu

void setScriptTextBoxString(const std::stringé&);

AmusdeniiuiivzuaaIooni Script Window

void createDisPrototypelItem();
fvuaddnus Tus Tn'lntl 5 @2f9uaman Text Box

char setDisplayTextBoxPrototype () ;
uaaadasnws 115 Tn Tnilavua 5 4280157 Text Box uaz 1¥d18nys Tuls In'lni#i

ndnvusmiioudnysawdoouniiaaoonun

void setPrototypeControl (PrototypeControl”);
a3 Associationlilgs PrototypeControl Instance Fufiu object tianafidnys

Tals Tn'lni

void setRecogTextBoxString(std::string);

fimuatennunzuanioani Recognition Window
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void setProcessingMachine
(SystemStateMachine"ProcessingMachine*),

adha Association1ds S SystemStateStack Instance mlﬁu object ilﬂmiua“m'u

foyamdnyiseninislssutana

void setWriterInterface
(WriterManagement::WriterInterface*);

@313 Association1Jfa WriterInterface Instance arflu object IAN1SY 1F5210

void setPrototypelist
(RecognitionProcess::PrototypeList);

ﬁ1Huﬂﬁ1daMInmnber§B&prototypeMan-)prototypeList
Wfiaumidusadnys Ts nlndanua s A A §e

char setPointListPrototypeSelected
funsigned index)

1end18nus Tus TnInilizirasii Prototype Window Tag index Apf1R 14874

anmuslumsidifedoyalu spro totypeMan->prototypeList

void setDistanceBetweenWrittenLine
(LineAbstraction* line);

i1 Association11/§a Line Abstraction Instance auiiy object ¥an15AITAIAY

UsINAUU Writing Pad

property WriterManagement::WriterInterface*
WriterIn |

WriterManagement: :WriterInterface* get()

{
return writerIn;

]

veid set (WriterManagement::WriterInterface*

wrt)
{

writerIn -~ wrt;,

!

]
Gray & o oy 3lq 2
dlunumuiived Class Seiants nuvayaved 1y ldsunsuraeiy

4.2.1.6. Class CharacterDialogBox 99101301 user interface U84 Dialog box a3

ar

Yeyamdnysuazdoyadliningudoya Taonaraiszneudaofledsuseada

nablin ret lzass CharacterDialogBox : public



System: :Windows: :Forms: : Form

{
private:
DbUI~ dbUI;
WriterUI” wrtUI; d
puklic:
CharacterDialogEox (void)
{
InitializeComponent(};
dbUI = gcniew DbUI;
dbUI->Dock =
System: :Windows::Forms::DockStyle: :Fill;

this->Controls->Add{dbUI);
}

CharacterDialeogBox (const std::strings ui )
{
InitializeComponent (};

if (ui == ConstantIdentifier: :CHARACTER) {
dbUI = gcnew DbUI;
dbUI->Dock =

System: :Windows: :Forms: :DockStyle: :Fill;

this~>Controls~>Add (dbUI} ;
}

else if (ui == ConstantIdentifier: :WRITER}) {
wrtUI = gcnew WriterUI;
wrtUI->Dock =

System: :Windows: : Forms: : DockStyle: :Fill;

this~->Controls->Add (wrtUI);
b

4.2.1.7. Class DialogBoxView {c.as5 DbView ) 9AA15 user interface JUATS

= . | = L ¥ far vd’
HﬂﬂﬂNﬁﬁ“ﬂﬁﬂﬂUﬂWTHaﬂﬂ1Wﬁ@1u%ﬂgﬁ1h$ﬂ®ﬁﬂ?ﬂﬂdﬂﬁuﬂ1¥]ﬂﬂu

public ref class DbView : pub_.i -
System: :Windows::Forms: :UserControl

{
puklic:
DbView({void): disPntLst{new DisplayPointList)
{
InitializeComponent(};
pointlst = &disPntLst->pointLst;
}
private:
DisplayPointList* disPntLst;
MyPoint::PointList* pointlst;
System: :ComponentModel: :Container ~components;
cublic:

void setDisplayPointList|.oret std::stringé pntStr);
1.
L]

velid setDisplayPointList(const std::stringé&};
>
namidnuiawiedoulugudeyarimua
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4.2.1.8. Class DialogBoxUI 3An13 Hi91n13911947903 Control #1991y Dialog box
UsznouAroiladsunian @]

vublic ref class DbUI : public

System: :Windows: :Forms: :UserControl

{

private:
CharacterSetStruct* charSet;
CharacterInterface::CharacterObjectSet* charinSet;
UnicodeTransform: : UnicodeToWChartMap* unicodeWchMap;
unsigned index;
DbView”™ dbView;

private:
volid exitButtonClick({System::0bject” sender,
System: :EventArgs® e};
veid updateButtonClick(System::0Object” sender,
System: :EventArgs”® e);
vold deleteButtonClick!System::0bject” sender,
System: :EventArgs® e); '
vold loadButtonClick(System::0bject” sender,
System::EventArgs”® e};
void nextButtonClick(System::0bject” sender,
System::EventArgs”™ e);
void setTextBoxOutput {unsigned curlndex };
void setCharacterObjectValue
{CharacterInterface::CharacterInterfaces charin);
void setDisplayView();
void setTextBoxOutNext();
vold setTextBoxOutBack();
void backButtonClick{System::0bject” sender,
System: :EventArgs”™ e);

void setTextBoxOutput(uns1gned curIndex };
ﬂ1HUﬂﬂﬂuﬂﬂ10ﬂH5ﬂﬂ“uﬁﬂdﬂ]bxtBox

void setCharacterObjectValue
{CharacterInterface: :CharacterInterfaces& charln);

o ¥ @ =] 3
Amuatoyadidnys Tnuiszud lvlugidays

void setDisplayView()} ;
uamsdsdnysawiooulugudeyasisnug

void setTextBoxOutNeXt(),
ﬂ1Huﬂﬂ8UﬁﬂﬁﬂﬂH5ﬂﬂ”uﬂﬁdﬂTbxtBoxﬁ1ﬂﬂ1ﬂ

void setTextBoxOutBack(),

»
e

ﬂ'IHUﬂ‘IJEI'iJﬂFI']Elﬂ]ﬁl'i“i]"llﬁﬂ\‘lﬂ Text Box mnauﬁmu
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4.2.2. ScriptManagement: UNA35I4Y83 Tuga AATE taz ANTuA1eq AMIHTITASANSAYS
' i o ¥ 3 Y
Anqiineams A IFaussrudoun it

4.2.2.1. Class ScriptProcess ARAYANIAUAIBAYI NdoIm 3 IHS 1T U s S oy

¥ da 1 v -
mu dsznounaufaisuaag atl

zlass ScriptProcess
{
public:
ScriptProcess{);
const std::string* beginWrdLst (};
const std::string* endWrdLst():
WOrdLen getCurrCharPosition{) ccnst;
ScriptWordListSize getCurrWordPosition() const;
char nextChar{);
std::string getScriptString(});
private:
ScriptWordList scriptWordLst;
ScriptWordListSize wordNum;
ScriptWordListSize c¢urrWord;
WOrdLen currCh:

Yo
chaer nextChar(}:
Tldaddnysansuaaadalyl

std::string getScriptString(};
Tiansddndusenun

]
= o

] _r 1 Y Ao
4.23. RecognotionProcess: lmaanmmﬂuqa Aa7d tas ﬁ&ff‘ruﬂN‘] miminians
s | @ w A o o
ﬂﬂﬂﬂﬂ‘ﬂ'iﬁ'l]ll‘llﬂﬂiﬂ'idd'lllmUlWﬂlllji.Nﬂ’]BﬂH'iﬁ'lUl.lﬂHlUUIf]Uﬂﬂ‘H‘i
; v ,
4.23.1. Class RecognitionInterface (ifu abstract class %4152NOURIU method N9
A a ' oar “ = - | o o o o
n‘lﬂ@lﬂﬂﬂﬂlﬂﬂ‘iﬂ\ﬂulﬂlﬂufl'l‘ill.'ﬂflQﬂNT!Hﬂ'IUIJE]l‘UUUIﬂ'LIBﬂH‘iFI’J'HIJW faae

8 7 ' o d’
sznounufanguniag Aetl

9]

class RecognitionInterface

11

o

1
virtual wvoidg recognitienMain(const MyPoint::PointlLists
pnt, PrototypeListé prototypelist, int yMinLevel,
int yMaxLevel} = 0O;

e

b

virtual volid recognitionMain
{const MyPoint::Pointlisté& pnt,
PrototypelList& prototypelist,

int yMinLevel, int yMaxlevel) = 0;
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¥MIn15 Recognition TaslWnanduuuiudduvessnus s Innilfiindd ety

onyInWoeuyIniigs 5 Suiuuin

4.23.2. Class RecognitionProcess Aunoa (inherit) ¥191nClass RecognitionInterface
3 P 1 - a’
fatm)syneudrodendunian fail

class RecognitionProcess : public RecognitionInterface
{
public:
RecognitionProcess();
void recognitionMain{const MyPoint::PointListé& pnt,
Prototypelists prototypelist,
int yMinLevel, int yMaxLevel) ;
char createSelectedPrototypelst
(ThaiRecogInterface* thaiRec,
Prototypelist& prototypelist,
std::string pntLstStr);
char createMewPrototypelst{const MyPoint::PointLists
wrt_pntLst , Prototypelists
prototypelist, char c};
virtual ~RecogniticnProcess();
private:
ThaiRecogInterface* inLineRecog;
ThaiRecogInterface* upLineRecog;
ThaiRecogInterface* underLineRecog:;
i

char createSelectedPrototypelst
{ThaiRecogInterface* thaiRec,
Prototypelist& prototypelist, std::string
pntLstStr) ;

373 prototypeList Fuilumauvadnms Tl In'lnil 5 susuusniidnuae

Y A - o -3 = :{
IndRssdvbunmarileinannigs

char createNewPrototypeLst {const
MyPoint::PointLists
wrt_pntLst , Prototypelisté
prototypelist, char c);

]
4

3149 prototypeList voadnys illdnumz InAifsafuduwmawiio@uuniniiga

4.23.3. Class PrototypeCharater thudoyasnus T1ls Tn'lnilii 1801001335

(Recognition) Aamlsznoudofandud1aq Al

class PrototypeCharacter
{
public:
PrototypeCharacter () :pc_score (0}, pc_char(0), p
c_charNum (0}, pc _pntLst(){}
PrototypeCharacter(const PrototypePoint* begin, const
PrototypePoint* end,char ch, int num,
flzat score);
PrototypeCharacter(ccnst MyPoint::PointListé pnt,
“har ch, int num);
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vold setPrototypeCharPntLst {const PrototypePoint*
begin,
conet PrototypePoint*
end) ;
vold setPrototypeChar {char ch};:
vcid setPrototypeCharNum{int num) ;
velid setPrototypeScore(fleat score):
float getPrototypeScore() const;
congt MyPoint::PointListg getPrototypeCharPntLst ()
const;
char getPrototypeChar() const;
int getPrototypeCharNum() const;
const PrototypeCharacter§ getPrototypeCharacter (};
vold setPrototypeCharacter(const MyPoint::PointListé
pnt, char ch, int num):

private:
float pc_score;
c¢har pc_char;
int pc_charNum;
MyPoint::Pointlist pc_pntLst;

I
. ] o o 1 o @ ¥
4.2.4. SystemStateMachine: lmmﬂwaﬂnqa AR LA ﬁenwmqq AMIHUTN

sanmsiuasnusf luidiudnes Tea udiundnvesszuu lumsaagetumyanly
(namespace) gu‘]ﬂg‘lﬂlf_mmain function Y9372
o o é
4.2.4.1. Class Recogltem (iluTnssariadoya TnufudoyadasnusTan duily

o Ve . ] 5 o ) w
DINWNIINNITZU (Rccognition) 1ullﬂﬁ$ﬂ5~l ﬂiZﬂﬂUﬂ‘JUﬁQﬂTUﬂ’N“; AU
class Recogltem
{
private:
int state;
char recog:;
MyPoint::PointList pointList;
public:
Recogltem(}: state{ConstantIdentifier::s init state),
reccg(0), pointList(){)
Recogltem(int st, char rec = 0, const
MyPoint: :PointLists
pntLst = MyPoint::PointList ()}
void setState(int st);
void setRecogChar{char rec):
void setWrittenPntLst(cconst MyPoint::PointListé
pntlst);
int getState() const;
char getRecogChar{) const:
MyPoint::PointList getWrittenPntLst({)const;
}:

void setState(int st);
A1YUAState ID

void setRecogChar {(char rec):

fimuadnus Ian #11d91nM3 Recognition
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void setWrittenPntLst
(const MyPoint::PointLists) ;

MUuaawils@suvessnys lan

int getState() const;
I state ID

char getRecogChar() const;

¥ e .-
14 8nysTan @A1AInA13 Recognition

MyPoint::PointList getWrittenPntLst()const;
TM6nusTan #1d91n15 Recognition

4.2.4.2. Class RecogList 1119391n@18nn5 11 It udnus Taa dedaarunis

» »
Uszuranaienss ilW1R instance Y84 Class Recogltem MIANA 1 instance AR NG

vy X 4 g . " o
TINUVUNOLAL instance IMDIUU

4.2.43 Class StateContent ti10enn Thsunsadanisfudawsh hiillusnaus Taalaw
1% ndnn13v84 State Machine Snwsunazirsagninu 131y State nanailiaag

o ar 1 ar o »
Hefguaran lumsdamsiuuaay State

class StateContent
{
publig:
StateContent () :script(0}, scriptlLabel(0), recocgRes(J),

strokeCountConstant (ConstantIdentifier: : IGNORE STROKE),
strokeCount {0}, recogList{){}
StateContent (const Recogltemé item);
void addReceogltem{const Recogltem& item);
vold addRecogltem{int st, char rec = 0,
const MyPoint::PecintListé pntlst =
MyPoint::PointList()):

void setScriptChari<char ch);

vold setScriptLabel (char ch);

void setRecogResult(chzr ch);

veid setStrokeCountConstant (unsigned stroke};
vold setStrokeCount (unsigned stroke):;

void increaseStrokeCount(});

char getRecogResult(} <ons
char getScriptChar{) -onst;
~hzr getScriptLabel{} :-unsc
unsigned getStrokeCount!) «enst;

unsigned getStrokeCountConstatnt () =onst;

int getState() :sonst;

MyPoint::Pointlist getPointList{};
MyPeoint::PointList getPrevlLastRecogltemPntLst():;
censt Recoglisté getRecogLst () consi;
RecoglistSize getRecltemMumRemove () ;

.

rt

—

“r



RecoglItem getLastRecogltem(};

int deleteRecogItem(Recoglist::iterator pos);
bool isRecogListEmpty() ccnst:
Recoglist::iterator endRecogList{);
RecoglListSize recogltemhmount();
bool isRecogCharLikeScript():
private:
char script;
char scriptLabel;
char recogRes;
unsigned strokeCountConstant;
unsigned strokeCount;
Recoglist recoglList:
}i
void addRecogltem(const Recogltemé& item) ;

Amuadeyadnyin1dnda1an1s Recognition a9 State
void addRecogItem(int st, char rec = 0,

const MyPoint::PointList& pntLst =
MyPoint::PointList(}};

fmuadeyadnysi1Andaninnis Recognition A9 State

volid setScriptChar(char ch);

Ed ot L = (
fMruaaIgnusaniUavos State

void setScriptlLabel (char ch};

fuanlonusanslauss State

void setRecogResult (char ch)};

o o a ”
MUUANIDNHIIDIVNNYDY State

void setStrokeCountConstant (unsigned stroke);

fvua Stroke N1SIVOUAIDAYITVN State

void increaseStrokeCount ()}

U119 Stroke MTIBUUAIONHITYDY State

char getRecogResult (} const;,

o s o
A28nusemiynves State

char getScriptChar() const;
THAIsnus ansdves State

char getScriptlLabel () const;

IWa19nusansilAves State
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unsigned getStrokeCount () consk;

¥ = LYY ] i 3
1% Stroke M3@ouRIB A5 1uTou'hl Stroke Firviilaudn

unsigned getStrokeCountConstatnt() const;

L4 = W
1# Stroke M31BURIGANTVOYL State

int getState() const;
# State ID

MyPoint::PointList getPointList (),
T#awileieusidnus Ina

bcol isRecogListEmpty() const;
a3 ivoyasglusiate niali

4.2.4.4. Class SystemStackStateInterface A abstract class $315znpun ey

L] al & dJd 3 [ » v ¢ o ]
A9 11N 13 §ANT5 Stack HaINU State AN VDIRIHNWT 1) aaaUiznevaludIntuneeg

»
a =

JU

h]

class SystemStateStackInterface
{
public:
wirtual void pushRecogModeState() = 0;
virtual veid pushScriptModeState{char ch_script) = 0;
virtual void pushRecState(int state, char ch_regq,
char ch output, c¢onst MyPoint::PointList& pntlst)
= 0;
virtual veid addRecogList(int state, char ch_reg = 0,
char ch_outPut = 0, const MyPoint::PointList& pntlst =
MyPoint::PointList(}} = 0;
virtual woid addRecoglist(int state, char ch_reg,
const MyPoint::PointListé& pntLst) = 0;

virtual const StateContent& getPrevCurStateContent() =
virtual int getCurrentState{) = 0;

virtual char getCurrRecogChar() 0;
virtweal char getCurrScriptChar() = 0:

virtual char getCurxrScriptlabel() = 0O;

virtual char getCurrCharfromReclst({) = 0;

virtual ansigned getCurrStrokeCount() = 0:

virtual unsighed getCurrStrokeCountConstant(} = 0;
virtual MyPoint::PointList getPrevCurrPointList() = 0;
virtual MyPoint::PointList getCurrPointList() = 0;
virtual std::string getOutputRecogText{) = 0;
virtual irt getStateNumber(} = 0;

virtual bcool isStackEmpty() = 0;

wirtual bhool isCurrRecogedListEmpty({) = 0;

wirtual beol isFinishScriptState(} = 0;

virtual veid increaseCurrStrokeCount (] = 0:
virtual veid resetScriptChar(char ch) = 0;

virtual woid clearStack(} = 0;
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virtual veid setCurrScriptlabel (char ch) = 0;:
virtual void setWriterInterface
{WriterManagement: :WriterInterface* writer) = 0;:

virtual veid saveStateChangeRecogChar{char ch = 0) = 0;
virtual void saveState() = 0;
virtual void popStack{) = 0;

}i

virtual void pushRecogModeState() = @;
WY Recognition State 191 State Stack

virtual void pushScriptModeState (char ch script) =
0,

1M1 Script State 197 State Stack

virtual void pushRecState(int, char ,char,
const MyPoint::PointList&) = 0;

(WU Recognition State 191 State Stack

virtual void addRécogList (int state,
char ¢h _reg = (0, char ch outPut = 0,
const MyPoint::PointList& pntLst =
MyPoint::PointList()) = 0;

IRUMANTS Recognition 8ny3 1AMt State

virtual void addRecoglist(int state, char ch_reg,
const MyPoint::PointListé& pntLst) = 0;

IWUHAM3 Recognition 803 1AAIN State

virtual int getCurrentState() = 0;
I State flagiiulu Stack

virtual char getCurrRecogChar() = 0;
15 8nws Tani Reconition 1@ e 11 Stack

virtual char getCurrScriptChar() = 0;
W dnwsom3aaigalu Stack

virtual char getCurrScriptlabel(} = 0;
It Snusaniudaigelu Stack

virtual unsigned getCurrStrokeCount() = 0;

1 Stroke misidiounsnusIuvoulyl Stroke Amiiauar

Vi

b

tual unsigned getCurrStrokeCountConstant(}) = 0]

Ny
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¥ Stroke M310UAIBAYI U049 State

virtual M%Point::PointList getCurrPointList ()
3 o = 1
14 énpsawilelouaigalu Stack

virtual bool isStackEmpty() = 0;
As1980U71 iy Stack ilamie 'l

virtual bool isCurrRecogedListEmpty() = 0;
A72908UTUBYaNAN13 Recognition 01w State w1

virtual std::string getQutputRecogText ()
1 String 10 1iwm

Il
[}
~

virtual void clearStack() = 0;

AU State iavualu Stack

virtual void increaseCurrStrokeCount({) = 0;

MNUA Stroke ATSITHUAIONYS

virtual int getStateNumber() = 0;
147 state ID1@a 1A 0 Stack

virtual void setCurrScriptLabel {char ch)

Il
o
~.

e o ar a o
AMuARI8nYIanIUAves State

virtual void setWriterInterface
(WriterManagement::WriterInterface* writer}) =

3 a o [ . &4 W a
fvua ardwius i Writernterface ¥adnn1sdoyavesfilion

virtual void saveStateChangeRecogChar (char ch

¥
uf lvdoyalugmdeyauaziufinnisud Tusiu

virtual voild saveState() = 0:

o ] b4
DUNNUOUADITTHYBUAD

virtual void popStack() = 0:
a1 State A1FABDAVIN Stack

i

@)
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4.2.4.5. Class SystemStackState AUNOA (inherit) 171910 Class

. »
SystemStackStatelnterface pa1ailsznouduianduniang aeil

?lass SystemStateStack :publiec SystemStateStackInterface
public:

SystemStateStack();

void pushRecogModeState();

void pushScriptModeState (char ch script);

void pushRecState(int state, char ch_reqg, char
ch_output,

const MyPoint::PointList& pntlst);

volid reduceStateNumber () ;

vold addRecoglist(int state, char ch reg = 0,
char ch_outPut = 0, const MyPoint::PointLists
pntLst = MyPoint::PointList())};

volid addRecogLlist{int state, c¢har ch reg, const
MyPoint::PointLists pntlst); B

const StateContents getPrevCurStateContent({):
int getCurrentState();

char getCurrRecogChar({};

char getCurrScriptChari();

char getCurrScriptlabel();

char getCurrCharFromRecLst();

unsigned getCurrStrokeCount();

unsigned getCurrStrokeCountCeonstant(}:

char getTrickCurScriptChari);

MyPoint::PointList getCurrPointList();
kocl isStackEmpty():
kool isCurrRecogedListEmpty():
std::string getCutputRecogText():;
- void resetStateValue{int st, char recogRes);
void resetScriptChar{char ch);
void clearStacki}:
MyPoint: :PointList getPrevCurrPointList(};

void increaseCurrStrokeCount{);
ool isFinishScriptState():

int getStateNumber{);

void setCurrScriptLabel (char chj;
void setCurrRecoglLabel{char ch);

void
setWriterInterface(WriterManagement: :WriterInterface*
writer);
void saveStateToDB{char recCH, const
MyPoint::PointListé
pntLst);
void saveStateChangeRecogChar (char ch = 0};
void saveState ()
void popStack():
privats:
unsigned chariD;
WriterManagement::WriterInterface* writerlIn:
std::string outputTextRecog:;
StateStack stateStack:
ScriptStrokeCountMap scriptStrokeMap:
ASCIIScriptCharMap asciiScpMap;
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»
4.2.4.6. Class ProcessingMachine QuatazauguiunaunislszuraTusunsy

- . ¥ oa v R . I o v &
YHHUA N THUINAQ T main function voaT1sunsy amedsznoudloilindug e dail

class ProcessingMachine
{
public:
ProcessingMachine(});
void setRunningMode (int rmode);

void setMyUI(HandWriting::MyUI” myui);

void setSystemStateStack({SystemStateStackInterface*
stack};

void setCurvelListBuilder{CurveListBuilder* curveLstBD);

vold setRecognitionlInterface
(RecognitionProcess:;:;RecognitionInterface* recoq);

volid setScriptProcess
(ScriptManagement::ScriptProcess* scptMan):

void machineMainRoutine{int yMinLevel, int yMaxLevel};

void coreProcess{int yMinLevel, int yMaxLevel});

void machineTranspose{const MyPoint::PointListé
inputPntLst, char input};
std::string activatedScriptMode():;
std::string pushScriptState():
void setSelectedPrototypeChar {char ch):
void setMyUIRecogTextBox();
void clearStack(}:
private:
int mode;
unsigned selectedPrototypeChar;
gcroot<HandWriting::MyUI"> myUI:;
RecognitionProcess::RecognitionInterface* recogMan;
ScriptManagement: :ScriptProcess* scriptMan;
SystemStateStackInterface* stateStack:
CurvelistBuilder* curvelst;
RecognitionProcess::Prototypelist prototypelist:;
MachineStateMap machineMap;
ScriptCharMap scriptCharMap;
}:

void setRunningMode (int rmode) ;
Muualvuanisdszulana ldsunsy

void setMyUI (HandWriting::MyUI™ myui);
AMUA ATUENWU T 1189 MyUT Instant

void setSystemStateStack
(SystemStateStackInterface* stack);

fus aNudFuRus 16 SystemStateStack Instant
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void setCurvelListBuilder
(CurvelistBuilder* curvelLstBD) ;

f1UA A1UAURUS 1189 CurveListBuilder Instant

void setRecognitionInterface
(RecognitionProcess::RecognitionInterface*) ;

fiMuA ATUAURUT 11849 Recognition Instant

void setScriptProcess
(ScriptManagement: :ScriptProcess* scptMan) ;

fiMuA AMUAUWUS 189 Script Instant

void machineMainRoutine(int yMinLevel, int
yMaxLevel) ;

» . -
ATY main function guan1slsgulanalusunsnTagsin

void coreProcess{int yMinlLevel, int yMaxLevel);

Hadduguanisiszuranalisunsudumidaws 1ana1nn1s Recognition

void machineTranspose (const MyPoint::PointListé
inputPntLst, char input);

Haiduguanisilszuranalilsunsudumisnusenm Tave 18y State Machine

std::string activatedScriptMode() ;

HanFudasumsdszuranalusuns vuuy Tnunanid uaz ¥ Script String

20nUuT

void cleanWrittingPad {const RemovedStatedMessageé
removedMss) ;

auawisivuuu Writing Pad

std::string pushScriptState();
1Wu Script State 191 State Stack uaz ¥ Script String ponu7

void setSelectedPrototypeChar(char ch):;
o @ a4 o o W - =
fmuasnus Tus Innilideniiaudnuuzindfvsarwiiofivunnias

void setMyUIRecogTextBox();

AMua String #9zuaAd00nH Recognition Window

void clearStack ()

a1 State avualuy Stack
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4.2.4.7. Class PrototypeCharacter An1a¥1szyuazuaaslasadudoya Taudy

douan19] f A Sunl A azad
HAAIBAYS MY 5 fan TduennisSen Tassenudniuiaazat
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4.2.5. WriterManagement: una1s 1ve Tuga aand uaz HafFuaieg ivamiisants
AafudlFanszuy TronniidlFamszuylmiduneszdudeyavesdlFiussyudg
sudoya

4.2.5.1. Class WriterInterface (11 abstract class éaﬂsznanﬁwﬂaﬁ%’udnq Tun1s

o o B 3 . M 1 o d’
ﬂnn‘l'inmmgﬂ‘umtjn?‘r‘sznu (Writer) ﬂs:nauﬁ’mﬁqﬁ‘rumﬂ AU
class WriterInterface

——

puklic:
virtual unsigned saveWriter{) =0;
virtual const DBManagement::Writeré getWriter ()}

const = 0;
virtual wveoid deleteWriterFromDB(const char* db, const
char* host,const char* usr} = 0;
virtual wvoid updateWriterTODB(ccnst char* db, const
char*
host,const char* usr) =
0;
virtual void updatelastTimeWritten {(WriterInterface*
’ wrtIn, const char* db,
const char* host,const
char* usr) = 0;
virtual void updatelastTimeWritten (const char* db,
const

char* host,const char*
usr) = 0;
virtual void updateWriterNameAnd5tdID(ccnst
std::string&
name, const std::stringé& stdld,
const char* db, const char*
host, const char* usr) = 0;

virtual vecid setWriterID(unsigned id) = 0;
virtual wveoid setName{ccnst std::string& nm) = 0;
virftual veid setFirstWrtTime

(conzt std::string& fstTime)
vizrtual void setlLastWrtTime

{censt std::stringé lstTime)
virtual void setStudentID

{const std::string& stdIb) = 0;

[

0;

i
(=]

virtual void setName(System::String” nm) = 0;
virtual veid setFirstWrtTime
{System: :String”™ fstTime} = 0;
virtual void setLastWrtTime
(System::S5tring” 1lstTime} = 0O:
virtual wvecid setStudentID(System::String” stdID) = 0;

virtual unsigned getWriterID(} =onst = 0;
virtual const std::string& getName({) const = 0 ;
virtual const std::string& getFirstWrtTime() const = 0;
virtual -<onst std::string& getlastWrtTime(} <onst =
virtual =<onst std::string& getStudentID() cocnst = 0;
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virtual System::String® getSysStringWriterID() = 0
virtual System::String” getSysStringName{) = 0;

virtual System::String” getSysStringFirstWrtTime() = 0;
virtual System::String” getSysStringLastWrtTime{) = 0;
virtual System::8tring” getSysStringStudentID() = 0;

¥

}:

virtuval unsigned saveWriter() =0

d ¥ 3 b3
udeyadldszuvasgudaya

’

virtual const DBManagement::Writer& getWriter()
const = 0;

Wdoyavodldszunluilegiu

virtual void deleteWriterFromDB (const char* db,
const char* host,const char* usr} = 0;

o ¥ e & 3!
aunudayadigssuunngutoa

virtual void updateWriterTODB(const char* db, const
char* host,const char* usr) = 0;

uflwdeyaddszuuiugiudoya

virtual void updatelastTimeWritten
(WriterInterface* wrtlIn, const ckar* db, const
char* host,const char* usr) = 0;

»
ufladoyanarnisldszuuniagavesdldlugudeya

virtual void updateLastTimeWritten (const char* db,
const char* host,const char* usr) = 0;

»
uflvdayanainisldszuuniiargavesdlflusudoya

virtual void updateWriterNameAndStdID(const
std::stringé name, const std::string& stdIld,

const char* db, const char* host,const
char* usr) = 0;

ufludeyaveuazsimindnuivosd 195zuulugudeya

4.2.5.2. Class WriterProfile fUNDA (inherit) 31910 Class WriterInterface Aad

sznoud0HIn Fumeg Fatl

class WriterProfile : puplic WriterInterface
{
puklic:
WriterProfile();
WriterProfile(const std::string& fstWrtTime,
const std::stringé& 1lstWrtTime,
corst std::stringé stdID, const std::stringé&
nme} ;
WriterProfile(cocnst std::string& nme,
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const std::strings stdID);

WriterProfile(const DBManagement::Writers writer):
WriterProfile(const WriterProfile& writer);
WriterProfile& cperator=

(const DBManagement::Writer& writer);

unsigned saveWriter(};

const
void

void
void

usr);
void

void

void
void
void
void
voiq

void
void
void
void

unsig
const
const
const
const

DBManagement: :Writer& getWriter() ccnst;
deleteWriterFromDB (const char* db,

const char* host,const char* usr);
updateWriterTODB{const char* db,

const <har* host,const char* usr);
updatelastTimeWritten {(WriterInterface* wrtin,
const char* db, const char* host,const char*

updatelLastTimeWritten (const char* db,

const char* host,const char* usrj};
updateWriterNameAndStdID(const std::string& name,
const std::stringé& stdld,const char* db, const
char* host,const char* usr);

setWriterID{unsigned id):

setName (const std::string& nm);
setFirstWrtTime (const std::strings £stTime);
setLastWrtTime{cunst std::strings& lstTime):;
setStudentID{const std::string& stdID):

setName {System: :String” nm);
setFirstWrtTime (System: :String” fstTime}:
setLastWrtTime (System: :String” lstTime):
setStudentID(System::String” stdID);

red getWriterID(} const;
std::string& getName (} const;
std::string& getFirstWrtTime () const;
std::strings& getLastWrtTime{) const;
std::string& getStudentID{) const;

System::String” getSysStringWriterID();
System::String” getSysStringName(};
System::String” getSysStringFirstWrtTime ()’

Syste

m::String” getSysStringLastWrtTime():

System::String” getSysStringStudentID().;

private:
unsig
std::
std: -
std::
std::
¥

ned writerID;

string firstWrtTime:;
string lastWrtTime;
string studentID;
string name;

' P o o E Aﬂ
4.2.6. Characterlnterface: uumsamaﬂuaa AN LA 'ﬁdf’ﬁﬁlﬂ’lﬂ"} NI U
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class CharacterInterface

{

public:
CharacterInterface():
CharacterInterface

{cecnst DBManagement::CharacterDB& chDB);
CharacterInterface& coperator=

{censt DBManagement::CharacterDB& chDB);

void setCharID(const System::String” chId);

void setWriterID{const System::String” writerId);
void setScriptChar (const System::String” scpCh);
void setRecogChar{const System::String” recCh):

void setEditChar{ccnst System::String” edCh);

void setWriteTime (const System::String”™ wrtTime) ;
void setWrtPointList{const System::String”™ pntLst);
void setEditPointList(const System::String” pntlst);
vold setStartPoint{ccnst System::String” strPnt);
void setEndPoint(ccnst System::String” nPnt};

veid setCharID{const std::string& chId);

void setWriterID(const std::string& writerlId}:
void setScriptChar{ceonst std::string& scpCh):
void setRecogChar (const std::string& recCh):

void setEditChar{const std::string& edChj};

void setWriteTime {const std::string& wrtTime);
void setWrtPointList{:zonst std::string& pntlLst);
vold setEditPointList(ccnst std::string& pntLst):
volid setStartPoint{const std::string& strPnt);
volid setEndPoint(const std::stringé& nPnt);

System: :String” getCharID():
System::String” getWriterID(;:
System::String” getScriptChar(}:
System::String” getRecogChar(};
System::5tring” getEditChar();
System: :String” getWriteTime():;
System::String” getWrtPointList({}:;
System::String” getEditPeintList(};
System::String” getStartPoint{};
System::String” getEndPoint(};

unsicned getUnsignedCharID(} const;

unsigned getUnsignedWriterID() cocnst;

const std::stringé& getStringScriptChi() ccnst:
const std::string& getStringRecogCh()} consti;
const std::string& getStringEditCh() const;
const std::string& getStringWriteTime({) <onsi;
const std::string& getStringWrtPntLst() const;
const std::string& getStringEditPntLst({) consI;
int getIntStartPoint () .onetg;

int getIntEndPoint() ...nst;

vaoid deleteCharFromDBi{.cnst char* db, const char*
host, const char* usr};
void updateCharTODB{crrst char* db, const <har?*
host,const char* usr};
private:




unsigned charlID;
unsigred writerID;

std::string scriptCh;
std::string recogCh;
std::string editCh;
std::string writeTime;
std::string wrtPntlst;
std::string editPntLst;
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int startPnt:
int endPnt;

void deleteCharFromDB (const char* db, const char*
host,const char* usr);

avdeyadidnusnngudeya

void updateCharTODB (const char* db, const char*
host,const char usr);

¥ a  ar }3
udlydoyaronus lugudoya

4.2.6.2. Class CharacterObjectSet AN AUAA VYB3 CharacterInterface Instance

o

4.2.7. DBManagement: 570311 Tuaa ame uaz Handuaieg mimdmdanmsasasiy

Fudeya

o a  ar ' - 3
4.2.7.1. Class CharacterDB I.ﬂ'LI%Bgﬁ'lJENﬂ’]EIﬂH'iﬂ'N‘]T]TH‘EmUW'Iﬂﬂ'lu‘I}Ell‘.!ﬁ

¥ »
Uszneuarofanduniag aail

class CharacterDB
{
private:
tvpedef mysqlpp::Null< int , mysqglpp::NullisZero >
IndexPntList;

Writer writer;

ungigned int charlID;

unsigned int writerlID:;

MyString writelLabel;

MyString recoglabel;

MyString editLabel;

mysqglpp::DateTime writtenTime:;

std::string writtenPointList;

MyString editPointList;

IndexPntList startPcint;

IndexPntlList endPoint;

vublic:

CharacterDB(}: charlID{(0),writerID{0},writeLabel (},
recoglabel(),editlabel () ,writtenTime (),
writtenPointList{),editPeointList(},
startPoint (0),endPoint (0) {}

CharacterDB (const Writer& wrt, std::string wrtLB,
std::string reglB, const std::stringé
wrtPntList, ~onst zhar* db, const char*

Tt

host, cons:t =nar* usr, censt char* pass="",




55

std::string editLB="", std::string
editPntlLst="",int start=0, int end=0):

CharacterDB{unsigned wrtID, std::string wrtlB,
std::string reglB, const std::stringsa
wrtPntlist, const char* db, censt char*
host, cons% char* usr, const char* pass="",
std::string editlLB="", std: :string
editPntLst="",int start=0, int end=0) ;

CharacterDB(const mysqlpp: :Rows row):
charID{row[unsigned(0)]),
writerID(rowl[l]},
writelabel (std::string(row[2])},
recoglabel (std::string{rowl3])),
editLabel (std::stringf{row(41))
writtenTime{row[5]},
writtenPointList (row[6]},
editPointList {std::string(row(7])),
startPoint{int (row([8]}},
endPoint {int (row[9])) {}

’

CharacterDB& cperator={const mysglpp::Row& row)
{
charID = row{unsigned{0)];
writerlD = row{l};
writelabel = std::string{row(2]):
recogLabel std::string{row([3]):
editLabel = std::string(row[4]):
writtenTime = row[5];
writtenPointList = row([6];
editPointList = std::string(row([7]};
startPoint = int (rowl8]):
endPoint = int (row{9])};
return *this;

}

CharacterDB

(const CharacterInterface::CharacterInterface& c¢hln);
CharacterDB& cperator=

{const CharacterInterface::CharacterInterfaces chIn};

mysalpp: :SQLString getCharib{} cocnst:
mysqlpp::SQLString getWriterID{() const;
mysalpp::SQLString getWrtlLabel{) const:
mysglpp: :SQLString getRecoglabel() ccnst:
mysqlpp::SQLString getEditLabel () const;
mysglpp::5QLString getWrtTime{)} czonst;
mysdlpp::SQLString getWrtPntList() const;
mysglpp::5QLString getEditPntList() const;
mysqlpp::SQLString getStartPnt() const;
mysqglpp::S5QLString getEndPnt{) const:

unsigned getCurrWrtCharID{)} censt;

volid updateCharacter
const CharacterInterface: :CharacterInterfaces
chln,const har* db, ceonst char* host,

const c¢har* usr, 2nst char* pass = "'");

veia updateRecogChar(unsicned charld, std::string
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recogChar,const char* db, const char* host,const
char* usr, censt char* pass = "");

void deleteRecCharRow(unsigned charld, const char* db,
const char* host,const char* usr,

' const char* pass = "");

unsigned getCharIDUnsigned() const;

unsigned getWriterIDUnsigned() const;

std::string getScriptLabelString{) cocnst;

std::string getRecoglabelString() const;

std::string getEditLabelString() const;

std::string getWrtTimeString() const;

std::string getWrtPntListString() const;

std::string getEditPntListString() const;

int getStartPntInt{) const;

int getEndPntInt () const;

}s

volid updateCharacter {const
CharacterInterface::CharacterInterface& chIn,const
char* db, const char* host,const char* usr, const
char* pass = "");

9 aroar ¥
uflvdoyadidnus lugudoya

void updateRecogChar (unsigned charId, std::string
recogChar,

const char* db, const char* host,const char* usr,
const char* pass = "");

- = - )3
uflvwan1s Recognition vesawiewuulugudoya

void deleteRecCharRow(unsigned charId,
const char* db, const char* host,const char* usr,
const char* pass = "");

s/ L. 3
avdoyanignus lugrudeya

« 4 y
4.2.7.2. Class Writer thudayaveaifounied sz vuds Inansngwdoya
e

Iy dar 1 o
szneuAwHINTUAIT Aail
class Writer
{
private:
typedef mysqlpp::Null<mysqglpp::DateTime,
mysqglpp::NullisBlank> WrittenTime;
unsigned int writerlID;
WrittenTime firstWrtTime;
WrittenTime lastWrtTime;
MyString studentID;
MyString name;
public:
Writer () :writerID(0),firstWrtTime{), lastWrtTime (),
studentID(),name{){}
Writer(ccnst mysqlpp::Rowé row):
writerID({row[unsigned (0)]},
firstWrtTime {mysglpp::DateTime (rowi(l]):,
lastWrtTime (mysglpp::DateTime {(rowf2l})),
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studentID(std::string({row([3])),
name (std::string (row[4]}} {}
Writer{const char* db, const char* host,
censt char* usr, const char* pass="",
std::string¢ stdID="");
Writer& operazrtor={const mysglpp: :Row& row}
{
WwriterID = row[unsigned(0)}};:
firstWrtTime = std::string{row[1]);
lastWrtTime = std::string{row([2]};
studentID = std::string{rowi3]):
name = std::string{rowfd4]);
return *this;
}
Writer{const WriterManagement::WriterInterfaces wrtIn);
Writer& sperator=
(censt WriterManagement::WriterInterfaces wrtIn);

mysqlpp: : SQLString getStringWriterID{} const;
mysqlpp::S5QLString getWriterName

{censt char* db, const char* host,

const char* usr, const char* pass="") const;
mysglpp: :SQLString getWriterName () const;
mysqglpp: :SQLString getFstWrtTime () const;
mysglpp: :SQLString getLstWrtTime() const:
mysqglpp: :SQLString getStdID{) const;

unsigned getWriterID(} const;
std::string getStringWriterName() cocnst;
std::string getStringFstWrtTime() const;
std::string getStringLstWrtTime(} const;
std::string getStringStdID{} const:

void setWriterID({unsigned wrtID);

void setName {cconst std::string& nm );

vold setFirstWritingTime{const std::string& fstTime);
void setLastWritingTime {const std::string& lstTime);
void setStudentID({const std::string& stdID);

unsigned insertWriter
{const char* db, const char* host,ccnst char*
usr) ;
veid updatelastWrtTime
fconst std::stringé& userName, const char* db,
const char* host,const char* usr, const char*
pass="");
unsigned int getMaxWriterID
(censt char* db, const char* host,const char*
usr,
const char* pass=""}const;
vold updateWriter
{const WriterManagement::WriterInterface& wrtln,
const char* db, zonst char* host,const char* usr,
censt char* pass = "");
woid deleteWriter
(const WriterManagement::WriterInterfaces wrtlIn,
const char* db,const char* host,const char* usr,
sonst char* pass = '"");
veid updateWriterNameAndStdID
nsigned wrtID, ~cnst std::string& name,
1 :8tringé stdIld,censt char* db,
* host,censt char* usr);
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unsigned insertWriter (const char* db, const char*
host,const char* usr),;

< g ¥ v
srudlFszuudhgudeua

veid updateLastWrtTime (const std::stringé userName,
const char* db, const char* host,const char* usr,
const char* pass=""};

»
udlvaainisidhlFouniidigavesdldlugdeya

unsigned int getMaxWriterID(const char* db, const
char* host,ccnst char* usr, const char#*
pass="")const;

TR sWar Writer ID gagaiitilugudeya

vold updateWriter {const
WriterManagement::WriterInterface& wrtIn, const
char* db,ceonst char* host,const char* usr, const
char* pass = "");

ufludoyavead 14 lugwdoya

void deleteWriter (const
WriterManagement::WriterInterface& wrtIn, const
cher* db, const char* host,const char* usr, const
char* pass = "");

§ 34 3
audoyavesddlugudoya

void updateWriterNameAndStdID(unsigned wrtID, const
std::string& name, const std::stringé& stdid, const
char* db, const char* host,const char* usr);

[ 3 A o W yq 3 ¥
llﬂ‘lﬂl‘llfll‘.l.ﬂ’ﬁﬂ 1153 b1 Hﬂl—lﬂﬁﬂl&l'ﬁlﬂdﬂl‘! IUSTUﬂIBI‘J"d

»
=1

.2.7.3. Class DBConnection aﬂﬁiﬂg'lu{l‘ﬂgﬂ ﬂiznﬂuﬁ'auﬁaﬁ%’uﬁhaq Aty

4
~lass DBConnection
{
o

rivate:
~onst char* dbName;
const char* hostBAddress;
const <char* userName;
const char* passWord;
mysqglpp: :Connection con;

vublic:
DBConnection(}:con{}{}
DBConnection (const thar* db, Tonst char
Jsonest thar* user= M"Y, const chart
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password=""):deame(db),hostAddress(host},
userName (user), passWord (password), con (db,
host, user, password)

mysqglpp::Query query = con.gquery({); $
std::string setName = "set names tis&20“;
query.exec({setName) ;
query.reset (};

}

bocl isWriterExist({std::string name);
boeol isThereAnyWriter();

bool selectWriterByRow(std::string name,Writer& wrt):;

bocl selectWriterByRow(std::string name}:

unsigned int selectWriterID(std::string name}:;

std::string selectWrittenTime(std::string wrtTime,
unsigned int wrt id};

bocl insertWriter (const Writere wrt):
unsigned int insertCharacter (const CharacterDB& chDB );
unsigned int insertNewWriter (const Writer& wrt);

void updateLstWrtTime (unsigned int wrtld,
std::string lstTime);

void updateRecogiabel (unsicned int charld,
std::string recogChar};

void updateCharacter(const CharacterDB& chDB};

void updateWriter{const Writer& wrt);

void updateWriterNameAndStdID(unsigned wrtiD, censt

std::stringé name, ccnst std::stringé
stdId):;

void deleteCharRow{unsigned chID};
void deleteWriter{unsigned wrtID);

ensigned int getMaxWriterID();

const char* getDBName({) const:

const char* getHostAddress() const;

const char* getUserName(}) const:

const char* getPassWord() consts

bool getCharacterSet
(std: :vector<CharacterDB>& charSet);

void getCharacterByWriter (unsigned wrtlID,
std::vector<CharacterDB>& charSet);

void getWriterSet (std::vector<Writer>& wrtSet);

vold setNullWriterToCharacter{const
std::vector<CharacterDB>& charSet) ;

bocl isWriterExist({std::string name) ;

airnaouived 1 uszuumie hilugdeya

booi selectWriterByRow(std::string name,Writer&
wrt);

21 = ¥ » 2
lﬁﬂﬂﬂﬂﬂﬂgﬁﬂﬂﬂé1¥ﬁ1ﬂ§1Uﬂﬂga

bool selectWriterByRow(std::string name) ;
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inendAsieynvesdldnngudaya

unsigned int selectWriterID(std::string name);
#svar Writer Dvesd1daingrudoya

bool insertWriter (const Writer& wrt);
A sm
udlgszvnlugrudoya

unsigned int insertNewWriter(const Writer& wrt) ;
void updateLstWrtTime (unsigned int wrtid,
std::string lstTime);

wudl¥szulugudeya

unsigned int insertCharacter (const CharacterDBg& );
wmudoyanisnuslugudoya

unsigned int getMaxWriterID();
T¥s¥iar Writer ID qagavesdidangudoya

void updateRecogLabel (unsigned int charid,
std::string recogChar),

i A I
ufluran1s Recognition veaawilo@oulugdoya

void updateCharacter(const CharacterDB& chDE);
udlvdoyanones lugrudeya

bool getCharacterSet(std::vector<CharacterDB>¢&) ;
Tdoyaddnysisnualugdoya

void deleteCharRow({unsigned chID);
audoyandnys lugudoya

volid updateWriter(const Writer& wrt);

udTu 195z Tuguveya

void deleteWriter({unsigned wrtID);
3'q 3 v
avglgszuuluguasya

vold getWriterSet (std::vector<Writer>& wrtSet);
s’ 3/q 3/ : L
Taldssuwiamualugudeya

volid updateWriterNameAndStdID (unsigned wrtID, const
std::stringé& name, const std::stringé& stdId);
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4 4 o e
nilvdeyade uassdmindnuvesdld lugudoya

4.2.8. 13 Namespace

4.2.8.1. Class CurveListBuilder tiuA8nusatoiodowdudduvesiide (x, v) i
' »
IOUBY Writing Pad 1sznaudoflanduaiang fail
void setPointList (const MyPoint::PointListé& pntLst)
Amuamdduvenin, y) Futfuduwnawiiedou

const MyPoint::PointList& getPointList() const;
Tiadduvesina(x, y) Fuiludummavilodou

4.2.8.2. Class ThaiRecognition Aataaaaany Tnsaanady Tauihu dynamic link

. J ’ d' b L4 ] .
library A1A199 9 1AB@ALASILUNS pointer



4.3 UML w9495z

4.3.1 M3890UUY Use Case Diagram ¥933zUU

gﬂﬁ 4.2 1aA3 Usecase Diagram 9833301

1. Delete Stored Characters: dutpyanIonusatwiioouiiazddnus lugudeya

2. Edit Stored Characters: ufi 1vdoyan3snusawiio@ouiiazddnuslu
{udoya
- 14 s oar F-1 = l:; ol ¥
3. View Stored Characters: 903051650 0UBIRLLAGSAIS YT Tugudoya
»
4. Clear Written Characters: A20N43 a"luﬁan%uuﬁ'muﬂiuwming Pad
5. Write Characters: l‘!a.luuﬁ"lﬁ‘ﬂu'iaﬂuwming Pad

6. Write Characters according to scripts: (VouR18nysamiuaalu Script

Window a4 1uWriting Pad

» [
7. View a set of output characters: UAAIDNHINIMUAN LG nwae IndiRvany

g =) =]
AJNHIATUNBIYUIU

o

W 3 3 ar
8. Select another output character: [aonA0NEsloWwHldnpae Indifsaiy

o

o =} (=]
ABAHIALUDIVIU
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4.3.2 M3598NUV Sequence Diagram Y8352V

4.3.2.1. Delete Stored Characters

Z (] ]

SEERAMDRCIEN) ]
———

eI oD

| SRR I PP RPHPE Uy S

eraaChantTierIsoenlex;

! : o o 3
31N 4.3 w3 Sequence Diagram vosszvuidiodldaudasnus eansingmdoya
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4.3.2.2. Edit Stored Characters
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31N 4.4 199 Sequence Diagram voaszuuiiiodliufludoyaidnuslugudoya




4.3.2.3. View Stored Characters
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4.3.2.4. Clear Written Characters

Pogagurgh/achins | | DyeeenSivesing

SECTR || DnaxroePptgnerARitan wy
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rewtn 57y
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M
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zumifod 190

1 4.6 UTA4 Sequence Dizgram V047
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4.3.2.5. Write Characters
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Eicarsy b - ProczsuraMacries
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gﬂﬂ 4.7 1LerA9 Sequence Diagram Y8332 UUIH aé‘l&mmmiwuumanuﬂﬂq
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4.3.2.6. Write Characters according to scripts:
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e i
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4.3.2.7. View a set of output characters

N
PiaingPzd || DogesEnciacme Eecanfisn
' ! H
' ] |
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g'lhl 4.9 11793 Sequence Diagram U033 VU HILAAINAAIDNY]T AMUAR IndAoefy

awilalisuniniige 5 SufvUsn
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4.3.2.8. Select another output character

a . 5 v @ @ o Lo A
31N 4.10 uana Sequence Diagram voszyNE oA HiFaNAENYIARURAIOUY
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4.3.3 M39anuU Class Diagram 4933500
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