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ABSTRACT

We study OOP(Object Oriented Programming). It consists of the four
mmportant parts which are Encapsulation, Inheritance, Polymorphism and Dynamic
binding. Later, we study C++ language programing on Window with OWL(Object
Window Library) which implement OOP.

Software engineering is a systernatic approach to the development,
operation, maintenance and retirement of sofware.

Automated tools are software tools that aid in the synthesis , analysis,
modelling or documentation of software. This program became know as CASE
(Computer Aided Software Engineering).

Examples of software engineering tool are data flow diagram(DFD), entity
relationship diagram (BERD), data dictionary (DD), structure  chart.

In this project, we implement an application which helps writting DFD
(Data Flow Diagram). It is a component of CASE tool



a1ty

UMAnLs

ABSTRACT

undl 1 umi
U'ﬂ‘?.! 2 Object Oriented Technology
Objeot Oriented Programming (OOP)
OBJECT
CLASS
Encapsulation
Inheritance
Polyrorphism
Dynamic Binding
Class Library
u'nﬁ 8 vfurm Windows Programming 1182 OWL technie
mﬁnmuﬁ’mﬁ'u Message, Command L&Y Control viwﬂu
Window URY Dialog Box
Windows Command Message
Window Control Message
Window Message ‘m‘ﬁﬂﬂﬂ
Device Context
n1714 Object Windows Library ot lun s@isuldsunsy
Uil 4 KMIT'L Data Flow Diagram Specification
Uﬂﬁ' B User Interface 484 program
AUy Menu Ber
Ferifununjusineg
Uﬂﬁ. 6 Objects Design %83 progrem
Class TTool

Class TSelectTool

O ~N N DO 3 B B b s

o

10
10
n

13
14
18
20
20
25
29
30
33



Class TBoxDrawingTool
Class TProcessTool
Class TStorageTool
Class TTerminatorTool
Ciass TFlowDataTool
Class TBoxArray

Class TFlowedDataArray
Class TBoxStyleArray
Class TProcessArray
Class TStorageArmrey
Class TTerminatorArray
Class TinvertRect
Class TinverLine

Cless TPrintout

Class TChertPrintOut
Class TPrinter
Limitation

Expansion

35
36
37
37
38
39
42
45
45
a7
a7
48
49
50
b1
51
53
53

MaRUIN

KMIT'L Data Flow Diagram User Manual

y o
18NWITB NG



SOFTWARE ENGINEER
Struotured Techmiques  Structitred techinques Shunaiinfiezsas

jmproved productivity Feamh  Wiiannazuy wio Tusunsuftennsonsas
oy qnmi’nmﬁmuuzuu‘lv’fﬁmnfu &4 Structured Techriques i
Usznevday

*Structured analysis

*Structured designed

*Structured programming

*Top-down development

*Programming teams

*Structured walkthroughs
STRUCTURED ANALYSIS  Struotwred analysis ifhitauFudu(front end”)
TuTdsnnmananiszuy Salugadtinedenhmamanudeimaves
#18(user's requirement) unzezdosdn  yniens(document) e 1 ududug
$uqdol  Stuctured analysis Hnumziihi graphic documentation tools &
1528 uA2Y tools ﬁ'ﬁﬁfﬂﬂ\{ -Data flow disgrams (DFDs) -Data dictionary
(DD) -Entity relationship disgrams (ERDs) -Process Specifications

data flow disgram isuﬁmms‘lﬂﬁmﬂfeyﬁmaﬁffq::uu hidszuy

sz sruuithildnoyfianef(manaul), 32VUSATWTA(automatic) Mie
Nﬁuﬁu'lugthm{: geafimy  dauilszneuves data flow diagram
dsznouhidas terminators(ms‘lm{‘lﬁﬁUﬂ ngources” N30 "sinks”), data flows,

processes (12 data stores (storage)
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Windows Programming Approach with C++

Windows gnﬁmuw‘(u‘lnumﬂﬁnﬂﬁﬂmsﬁuuTﬂmnsuﬁGun'h Message
Driven Programming NE19M0 Windows uae Windows Applications !
Taouogiugld thifed19er @i iin messages d1a q Fu du msnad
(WM_Keypressed) 130 m3nalfuand(WM_LefButtonDown/UP) (Hudu
azTlsunsaezdesdl Function Miszaeumiesds message FiAaTumail a1
8121891 message TRAIUMET (TumTuyMMa 8 Function Cal Tums@eu
Tosunaani lihiuteq

dmfumadou Tsunadaon Cr+ 1 Sanundiondeiudy
MATIAYB Windows 41N UASSAINTUT meshage Tu Ci+ T dhumsion
Function Call lngasuay 1141313#! Window Message 1fmﬂumm%’a event ';!1
A%l Windows sufoinfu Tno Windows ssrvhmlifidaduladeTbhes
Funld function adhumaneuaios message 11 9 ﬁ"nfumsﬂwquw Ctt
emaiouTusunsuuu Windows Sadostimsdautashinmin Sai145
Compiler renfuenyumeafinfiesmuazdhufiiode %@ Borland C++ and
Application Framework Version 3.1 ?&m’i‘luiuthqﬂlu'mzf:ﬁﬂﬁuﬂqu Mo
Tisunsssuu Microsoft Window 3.1

ar al o o . o &
Tumawaenn application @8 Borland C+ FMYTMULTTWAMTUM environment AU

1. IBM compatible computer with
-80386 to above CPU
-4 MB to above memory
-Hard disk with not less than 80 MB (for win3.1 and
Borlandc++ 3.1 and Application Frameworks)
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~-VGA/SVGA controller and display monitor(color monitor is

prefered)
-1.2/1.44 MB floppy disk drive
—printer
2 .Microsoft Window 3.1 (Thai Editon is prefered if you want to use
Thai language)
3. Borlandc++ 3.1 and Application Frameworks (not essential for only

execution)

chmiuTaguszaredassnsRan project TahA
1.i3u§ Object-Oriented Designe and Programrming
Zﬁtmf C++ language

3. M@U" Case Tool (data flow diagram)
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thrnausesdau me fayauas TER Tsunsy daudieyaifuanucuessing
1dFundn data uardnlAmitunzay Whinrretaussriesssisnssiamgly
TrULREaTuFandY method ﬂﬂunnm"lnq'lu::wax'a’ﬂmtﬁmﬂumm‘gmﬂﬂ
Wurrgarudenirsessn nufeariidhénune Fewe uaz Aevaues
SasstianFFamiteartmBesnesuaniiiudend sl

. od
massage LUfReBLANSTEY



5
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inszithudinyaianaesaanaparagrapgh Tuatued text @ instance variable
mazdhudeyaianized instance ustazia Wutenimitenaiutionay A0
fnnuvtenlst uiBnteuieafiuionc uuingos  dewinudnnag
Object-oriented Lﬂuuﬁ’nmsﬁmﬁ'ﬂmrdﬁﬂmMmauﬁﬁL{luuﬁ’n ARAURRY
araluzzindansa Winulingnuandld Fangnuatutespanadn subclass Hu
AaAaz TR ANTRIIAA AR Wi Ftndn parent dass
winnrlnevidllues 0OP

Encapsulation Aantzuuninindimpanuduees ssuansd  nandi
teAsomzneluesuansd  sxnssinldlastunizdiu seusnesy
wnsfideesdaneu 1l waneandn nrazdinlui B audiles

utlne’hs esuensazdinnsvintitumethod  vevesLIanFAINE I F
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class Point
{
int XY,
public:
int GetX {) {retum X; }
int GetY {) {retumY,}
3
qnltlruntasetirutunana  Point mmﬂaumnﬁﬂ&ﬁuﬁﬂgmmq
vilnueanm nireazeemen X vile Y Tusstiansiliannroinlfaems iy
printf{*%d" X);
usFaininzFaniunsen int Getx () @oriow sutu
printf{"%d", APoint.GetX() );
hasi
Kot Winamvinanadnlallrunsusetneaziinmidmend i
atienfivith§ieeuansdabnulurunsuidedieanamvinels usififes

[ L1 ° ‘J :
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Inheritance hunrtnsemenauauTRresnans  hidtnirain
analnailog nzendtrlivessrenads dedhinuaainmnaliflfees
ALY Object oriented rzltrunsshufinwees oop uunaian
Fiuduma object Mnwelinnzinenen  AAITR nzairmlindioyate
analigendhilUFonasugngnn mawnroimuslewnsenty Aan
agnildadearunmsenusaanelk Weanmamenunsimuatouas
ANTOLARINFIRELALETEY object WmeuEidn  TunTeuin object:

. ¢ XY -l ancy ] ) - [l | d =
or
ented fulmidnazilnnisuiBnrdienaauimanevievand wilAfaniGen
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1 Multiple inheritance AnsaiANIiMINatanzaenenine e dnwoe

PNARIANINNTT 1 ABIE NIATNARAE N soetin s Wrunsufn
Wrmameflullaqify dhazmumnarmaunrounafiunmns i e B
o X o -
longsld winar  a¥nllsunsaifinaade WordProcessor anfimeaziths
o < .
ARIBNOBNBANIRNARTA 2 ARNA AR TextEditor WA ImageProcessor N7

o o

i 73
Tulianwoizreamananasarals Faenu

Polymorphism WIs101 object oriented NITAMNAASULILIAE AT

ie - - o~ :
wnromavauedldvanaun warlidwiiudedbunrnevausanieuty Suse

il object #ﬁ.nmmmtﬂudﬁﬁtu nubuesWilnridelntians 1
sﬂmﬁ;hﬁu‘lum:umu \humouatiBuna object oriented program YNABLUNa
sl melaiFendadisnth Polymomhism  usisaandiniiv AouaNTR
mm'wtm'ammnzﬁadﬂunmagnﬁﬁnﬂwmmﬁﬂm VEAAANEN AN TR
usauilamssenidlimnte W crs Ainnervun overloading Bt
ninliznnatieWeri 2 e fuusiinsacatng Fanwaiaridd e
Feudtatuils Feffdenefiuan

Dynamic Binding #"i binding Nt naft caller 38 routine 5
FunlflFu-Be address 189 routine figndunt lunnpesfRamefun tnsfie
8f N7 binding aviden address&lﬂ\iﬁu‘f’l'gﬂﬁ"ﬂﬂi‘ﬁlﬁﬁﬁuﬁuﬁﬁﬂﬂﬁ i 14
NN object oriented SxiTDNI0N address YENLNEEEA T object M5
waAetL 1easimas  Aigehl nag binding A wnzaRAI Rz vianag
compile program  ¥38UME run §N77 binding ¥intUEYiANAz compile S¥i3an
1 static binding  #UUN run progrem STFLNTA dynemic binding T
AU procedural language NATWAM binding qzil  1annY static binding

' - . . > 2 2
DEiNLAEQ Trsinmnuin object oriented i static WL  dynamic



8
.4 g .
wanFesdl dynamic binding tiesantutnensdl resmiaefliaunronme aeu

4 . & LA IJ » 1
aeu1#9n object Falniuuifier B NAaesuNd = TinAT run

Ciass Library wintepoielanainanudiiisoesnanasin 4
Tussins object oriented fidnituzAgeiL function library 284N ¢ class
library Lﬂuﬁtﬁuﬁmuv?mummqnmmqnnma‘luanmmnﬁauuuu object
oriented faifhuiiala  udnfiunlaildend object oriented Truntames
asroamalunmisunilruny WiArsedumanafifhueisdlet
nniRmtsunsa?l Build in Tunmenis lidez Whinarauesausin
MARA e urtuaeiia ranliteaatesiulned Seumnsarzumdne  function
library L1 class library A8 function library Laisanraneuu sy wsiLan

awnraufily class library Bmudiesnas
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wnseenramnanneaiL Message, Command u&e Control FnY 7

Window uax Dislog box 1374 1uih4sinda¥1e Member function 184 Window 38
Dialog Box ﬁutﬁaﬁmmzﬁu Message, Command uax Control #4"] Inen InAf
fstien - azfl 3 UstumasiinoazSonsiel i

1.Windows Message (WM)

Windows Message #n1t1Tl4 System Message #ﬁﬂg'xﬁn’lu Windows uaz
gndaNn€i Application

Identifier sdiztlutitidhs WM_00X 1ths WM_PAINT, WM_SIZE iThudiu
Range 184 Windows Message fiwedl

Constant Meaning

WM_FIRST ALTUFUYEY reserve range

WM_INTERNAL A #1189 Objectwindow reserverange

WM_COUNT FMIULEY reserve message ‘

WM_RESERVED WM_INTERNAL-WM_FIRST

&mmdﬁﬁqm{mmmﬂﬂu 16 71 Microsoft Window % define Hug2luns

&0 message AN 1 W Windows

TN £ 5™ bek s s .
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2 Windows Command Message {CM)

Wl Message fiAinan Command '] IneAeazyii¥if’ Command
a1eaziiy Menu wie Accelerators 111

Identifier axfiztiundhs CM_XXXX vt CM_FILEOPEN, CM_EXIT i
Range 184 Windows Command ﬁﬁdﬁ

Constant Meaning Values{0x)

CM_FIRST  Aniznduted user CM OXA000

CM_INTERNAL An3ufiueed reserved intemal CM OxFFO0

CM_COUNT  S'mu1e4 user CM 0x6000
CM_RESERVED N/A CMINTERNAL-
CMFIRST

ABe CM_XOXXX §1H87m770 define TuiAedie Command Fine 1 fa¥n
1 Tt Command finazifinann 2 wseAe Menu 138 Accelerator & CM_XXXX
i define HaailAintindn CM_RESERVED

3 Window Control Message(lD)

Ths Message FRimann Control A 7 W Windows s Bottom, Edit Box,
List Box tfhasiu

Identifier axfizUuidha ID_X00KX i IDOK, IDYES, IDCANCEL, ID_EXIT
hasiu

. -
Range 183 Windows Control gaty

Constant Meaning Value{Ox)
ID_FIRST AnGNALRY child ID message  0x8000
ID_INTERNAL a1\ 3dwmF internal use 0x8FO0
ID_COUNT 4T84 child ID message 0x1000
ID_RESERVED N/A ID_INTERNAL-

ID_FIRST
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A4 D00 fanmnza define Talldifednatia Control sing - i

Button, Listbox Ime/qzifhs identifier 184 Control 1%14 ¢! u‘jﬂ Control &ugnﬁ'ﬂn
Naziim message ﬁﬁﬂ'mﬂﬂﬁu ID_FIRST+ID_XXXX {ID 184 Control ﬁgmﬁﬂn)
NAIEUVE

N7 define AEIB CM_XOOX vide 1D_XXXX masWisndaus 100 1
uazmariiAwietndt CM_RESERVED ua ID_RESERVED  iileesnn fnfisndn
100 154 Window w8 Object Window 1l /Wlunnz define Standard Command
uaz Standard Identifier Control 1B IDOK, IDCANCEL  fhadin

. £ . ] Zi o M ' - E

uteanasilzznas member function W class WduRRSRn oty
Message fdeanar fmunsl

FunctionName({TMessage& Msg} = Imessage valuel
i WMSize(TMessage& Msg) = WM_FIRST + WM_SIZE];

CMExit{TMessage& Msg) = [CM_FIRST + CM_EXIT];

HandleShow({TMessage& Msg) = [ID_FIRST + ID_SHOW;
Wi M J]ﬁ '

WM_PAINT

message ﬁqxgnm'lﬂﬁis window procedure Lﬁﬂwudm‘ﬂ‘aﬁm window
und Wermundrdhidenalug o nadifign window i videdeq
nariazuRsunasuametns W nnsAumAmen minimize dhasin

Wnn@enatiiruntaine object window a3l member function 484
TWindow Bavimiiiei A WMPaint %9 WMPsint az¥inaz call t1s Member
function Paint (evimiM@auutiae maanseuih

WM_SIZE

message HavgnasndlefinrRutasminnees Window tntezd

o -
parameter NAINIAIT
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WParam szzzyiinveinniffuumnafisieandel

Value Description
SIZE_MAXIMIZE u‘jﬂ Window Maximize
SIZE_MINIMIZE u'jﬂ Window Minimize
SIZE_RESTORED u‘}a Window $in17 Resized usilai
Maximize ¥38 Minimize
SIZE_MAXHIDE Message avgnadlilyn popup
Window LﬁﬁﬁU’N Windowﬂ Maximize
SIZE_MAXSHOW  Message qquhmn ] Pop-up window u‘jﬂ Window

gn restored (s former size

LOWORD({IParam) i{hstnimmanunialusives Client area
HIWORD{IParam) thitinmmangelusives Client area
HBMA_ function Admnas Message Hdeeddadn WMSize unzmas retum 0
WNYNmaREatLn? Resize Fuufanuga

WM_LBUTTONDBCLK, WM_LBUTTONDOWN, WM_LBUTTONUP,
WM_MOUSEMOVE message ‘V?q 4 ﬂmﬁn%uuﬂ'ﬂ ﬁ'l‘ﬁ double click, press, release

L [ 4 o
left mouse button and move mouse ANARL Imeidl parameter ‘nmmma

WParam parameter combination
Velue Description
MK_CONTROL Set fi1 CTRL key gnnm
MK_LBUTTONSet i1 Left mouse button gnna
MK_MBUTTON Set fi1 Middle mouse button gnna
MK_RBUTTON Set fi1 Right mouse button gnnm
MK_SHIFT Set fin SHIFT key gnnm
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LOWORD{IParam) withim x-coordinate 184 cursor

HIWORD(IParam) vifhimn y-coordinate 184 cursor
. ] i [] J [ <A . [
UNIENNF x,y-coordinate LﬂummuuuqmaLﬁﬂunuqu‘ﬁ'mwmm windows ‘sild

.oal. &5
Yeanm function fivinns process message 1MITR retumn 0

WM_INITMENU
=~ ) - . o _a % a
message ngnz@qwa menu (33 active 1778701 message & Tuns
Lﬂialﬂuuﬂmgﬂuumm menu 14 14 Check mark ¥7a18188n fELUAAY menu
P -
Fadl parameter AW

o e
wParam {4 handle 189 menu fisg initiglize

WM_SETCURSOR

message ﬁ‘izgndm'jﬂ cursor 183 mouse ﬁméauﬁag’w window 14
caption SinezWlune set cusor Wegludnmoursn - maiidadnts un function
e set cursor uF2WY retum TRUE et DefWindowProc az¥innaz set
cursor Wai B} parameter G
wParam (Th handle 484 window 1 cursor )
LOWORD (IParam) 1{}u hit-test code 14 HTCLIENT, HTHSCROLL, HTVSCROLL,
HTBORDER

HIWORD{IParam) {iusntiaunes mouse-message

Device Context (DC)

W Windows environment |l Graphic Device Interface {GDI) ﬁmﬁqﬁlﬂu
Fadenlereninga Application L3 Output Device YiTIWWRA41 application ‘L4
awfhusiaer-Tiateniin output device 7 program #esRAnFeRqe 1y output 1hs
printer %178 screen We printer {4 printer Wl mrzAddlunIRnses:

wileuiman Weusiden Device Context Wgnminaraiuarwdonng
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Device Context ths device lidenszninega Application 1) Device Driver

uar Cutput device
»
unqRmsany output device LT WasRnsielnetie DC Wwimiu B4 window
1 . 1 - 3 »
urnz window fiazil DC hireedaied usamazol hande 184 DC Hilhusn

) |
%ﬁd device context ¥15inan1?

{17 3.1 urAIn RS IEMI1e Application , Device Context, Device Driver

o Output Device

¥4 Wind

Erusafiaaniza¥ng window sl window wlsn 7 2 WHRYINT derive
class 194 Twindow fmm Wmer Constructor #efingrimiAlLlY Base Class A
Twindow 1278 WTOAMUARNBIZAN 7] 189 window Walld# Constructor Tt
nsWirn&s AssignMenu 8519 Menu Tsin nneimmsArtuiaus Attr Sadhs
data member 184 class (T4 AWMMLNTES WindowlAttr X, AttrY) TUAR{Attr W,
Attr.H) LT84 Window{ Attr.style) 34 style acil define 1Y @anWised]

Style Meaning

DS_LOCALEDIT 721J37N17 edit control W dialog box azlduing
ANUATILAIU data segment 184 application ilnsanlu defusit ﬁﬁﬂﬁj edit control
Fauumly dislog box sz Wminearmdtinnen usnmnizausotlog
nATAN flag 184 DS LOCALEDIT 1t Style 47U dialog box Bt flag i
gn¥f #3 message 2 Fi9A® EM_GETHANDLE uay EM_SETHANDLE filign
i efiug I contro azlsinglu data segment 184 application u

e g [} i . ‘J -
anwaisiiarlifinasie edt control igna¥ntuuen dislog box



DS_MODALFRAME araf N dialog box WLl modal dislog box ‘5'\1 frame 4’5
FeanmnTnI0 W title bar UAY System menu ImeizzyzthwinWidh
WS_CAPTION uar WS_SYSMENU

DS_NOIDLEMSG BNan WM_ENTERIDLE message i‘N windows m77
qzé.iﬂLm owner 18 dialog box 'lumu:‘?‘u dialog box gnuam%um

DS_SYSMODAL 4% system-modal dialog box

WS_BORDER ¥ window Aifiaewl (border)

WS_CAPTION @™ window #if} Title Bar ( fhs window Tim WS_BORDER
style )

WS_CHILD a1 child window B<lsiansnzai WS_POPUP style

WS_CHILDWINDOW 8% child window izt lutnizeq WS_CHILD

WS_CLIPCHILDREN uﬂnﬁuﬁﬁgmﬂ@ma child window wtuzviTn1zaz
nel parent window %ﬂ:gn’lﬁxﬁaﬁﬁﬁ’m‘wmm?ﬂq perent window

WS_CLIPBLINGS  dlip child windows 71 relative fis wuneifie ileusiaz
child window ‘&Fu message WM_PAINT #4 top level child window ﬁ‘izgn clip
Wesnanuetianes child window fign update (§lainwa WS_CLIPSIBLING
style U8z child window finsudenti AdhFinannag i dient ares 104
child window Wik w3 client area 184 child window seudineagnidieaiuldae)
¥ WS_CLIBSIBLINGS style Haziawz WS_CHILD style wimtis

WS_DISABLE a¥2 window #1in7 initial Wilhs disable

WS_DLGFRAME  #¥W window W1 modal dialog box frame wsilaif]
title

WS_GROUP 72104 control UINUBINGN controls 4 user AN
soupAsufiten control wikdhsasusiel inen s amow keys 24 control 154
wnmazgn define inquidaiy uazdled! control farieldnunfianithinnrAug

WA A e
mn17 control nguiiudaFungain
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WS_HSCROLL %9 window 13} scrofl bar Mauliatiet

WS_ICONIC a5 window SeflanmEasuthi icon Wi
WS_OVERLAPPED wimj’u

WS_MAXIMIZE A3N window TW"» maximize

WS_MAXIMIZEBOX %N window 73] box 17 meximize

WS_MINIMIZE &¥N window UM minimize

WS_MINIMIZEBOX @14 window 73] box 147 minimize

WS_OVERL){\PPED AT N overlapped window ﬁﬁ caption URY border

WS_OVERLAPPEDWINDOW 47 overlapped window dﬁ
WS_OVERLAPPED, WS_CAPTION, WS_SYSMENU, WS_THICKFRAME,
WS_MINIMIZEBOX, WS_MAXIMIZEBOX style

WS_POPUP 87 popup window (lsissnzn Mo WS_CHILD
style 1#)

WS_POPUPWINDOWAFN popup window ‘flﬁ WS_POPUP, WS_BORDER,
WS_SYSMENU

WS_SIZEBOX 8% window 713 size box qxgn i window i
title bar 47031 vertical scroll bar Wi horizontal scroll bar wh'&u

WS_SYSMENU @3N window ﬁﬂ box 184 sysmenu W tite
bar G Wi child window s¥a¥ N close box unUNITaF N system box

WS_TABSTOP arropinamnzofier s TAB key ieinReufine
Tsnrzm9 control 1%

WS_THICKFRAME &% window #ﬁ thick frame %aqzﬁn'lﬁtﬂ&‘ﬂumﬂm
window 'l

WS_VISIBLE 8% window Targn initiel WaeadhilFusiuan
11 i overlapped window uaz popup window @ iU overlapped window
¥ parameter Y szgnl8d M functoin ShowWindow

WS_VSCROLL ¥ window 3l scroll bar tuuwasa
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nazaswzifiens Window Class Ty OWL
IneitIn® OWL ax¥innng initialize A5N] (default) 184 window class 13ufa
EurdeenreziAmulaarannsovinl#laenzaiv member function
GetWindowClass W class 184 window Tizndieen niRenutlag wnu function
{#al base cless iR AART0S window uszFBIntmL AEn
icon 194 application Widhs icon ﬂma%"n
void TExampleWindow::GetWindowClass (WNDCLASS& WndClass)
{
TWindow::GetWindowClass (WndClass);
WndClass.hbrBackground = {HBRUSH) COLOR_APPWORKSPACE+1;
WhndClass.hlcon = Loadicon (GetApplication{}->hinstance, "icon");

L

o ijl E

o . d . ¥

Waira¥ N dislog box uRa A NNTONSZFN dislog box s
#imein 1 ¥md4 ExecDialog Baazifhs member function 184 class TModule
{h base class 184 TApplication nz3tnlvinlging nsldrads

GetApplication{)->ExecDialog {(new TDialog {AParent, DigName));
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unfia
KMIT'L Data Flow Diagram Specification

Data Flow Diagram Editing Tool Fadhidnmileres Case Tool fi7u
Tk Structure Techniques A8 Structure analysis Fﬁdﬁmﬂudm front end 109
lnamnari&ainzaing &ﬁ’ammﬂuﬁmmwm@'ﬁi uazdnvinienans el
Tudoudu 7 sel

4 Tool fiznava¥ sl ( KMITL Data Flow Diagram ) azthaelunnaiden
uazBBNULILI Data Flow Diagrem Tmeiazidha Tool e m firzinmusrdnum
masuRRRuanFanmIF 1y data flow diagram shilfluanannrdaanans
e A s B TneWanmsuamanrdaianans fmaniaiems A esn
ANUNUNT gnATuaAINzdaanaiasfanauiUfenlnasniug® vie uan
finatine object Mdanfudatgnas anasfiacdnmnmaufion uenaniitean

d . . . 4
nwofiazyiinaz link W Sub Data Flow Diagram ‘& & ng1lue4 process uiien

. n) e - A 1 74 3 : EJ
ﬂﬂﬂamu’lﬂﬂuumﬁnm: program VIQZ@?NW%W“ ANIONIRY
Y | ; ]
'cm_lﬁq specification Misan 7199lLlsunss KMIT'L Data Flow Diagram f1a5 N

X . ) : -
WL Microsoft Windows Lﬂu{fﬂﬂﬁm\‘mﬁﬂ

1ifhilrunsugasamnmw date flow diagram RNLLLIY®Y Yourdon

2 Winudnmnue MDI 284 Windows iufeiramnrafiszdlauiinpingg
ax Wizl vis g lduareutivin uiusasuisnidnasKoednau
Auaustiu Anegls project Wit wiisinTlmAnasfoaihy Sub-data flow
diagram %84 process process uﬁdu chart {window) ‘?‘uﬂnmué’qwhﬁ'u (ﬁ.'uﬁﬂ
aigmnzofiandln data flow disgram AlsiiAdeatiy TusngnFearl)

B.ﬁqzﬂﬁmwm?unmﬁﬁdﬁﬁﬂ process, terminator, storage (data store)

3 J o, - h
unx flowed data (data flow) %yﬂuum:‘mmu’ummmuw'%amnu'lé'
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4 Wduuesny process aunrofiay fink ! Sub-data flow diagram file &

wazAmrRazsn ink fidensl¥

b.chart ﬁgmﬂmmmnm: ink 484 process (chart iy Sub-data flow
diagram) 7 caption bar 484 window {chart} SuszLenFatdnmnen process W8
Fanzly vunennrinly ansansinaty chart Thi Sub-date flow diagram finASN
process WENNIEILAY 3 %ﬂ Tax Calculation #I caption bar 484 chart (window) {%
118n91 SUB-DFD : 3 Tax Calculation

6.process usinzgLariMNeiaYrinfL uszal process ﬁﬂgﬂu Sub-data flow
diagram Funann process wihazTnuneafidiusiugn oy 71 process 7
ﬂfj'lu Sub-data flow diagram ﬁm‘nn process WENNIEILRY 2 EivutaY 2.1,
22,23, ... uazdmiug process ﬁmﬂu Sub-data flow diagram famn process
WEWINELRY 2.1 aziivunean 2.1.1, 2.1.2, 213, .. Tnemsneiaiazsinandey
Werluminelsunsuuusapididn

7.mmmﬁq:m§auﬁmnm {process, terminator,storage)‘hﬁ'lm'lu%uﬁ
AR uazdmFun il flowed data (ugnes) Amat) 71 flowed data
e sl g

8 awnrafiacauninfill uazdmFLnmATl flowed data (duanan) Fn
ot] 71 flowed data szgnauliifian

9.71 process, terminator, storage @1N170 set WA sinaisl® i ol
process B1vaxiiAuii 71l terminator araariianduile usz 71 storage a1asziltn
Auitald

10.dlevinnndin project %um‘l.uﬁ project #ﬁﬂ@jniu {chart window 5
Munf‘lilm%u) q:gnﬂmﬁ’mum (qzﬁm:mm#ﬁﬂ'nuuﬁ'l‘ri'w'fmmtﬂm project
Fai uazd ML file AEALE save fazfinirowiaamdieaniiaz save)

11 gwrofiasvinnRan AT e N e Ra X

12 guarafiasvian Idmiun mna i N MNaR file &
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un#s

User Interface %84 Program
A wFudau user interface 184lLsunsy KMIT'L Data Flow Diagram 31
$he 2 dons Tudanusnidhs Hardiu Menu Ber unzdaud 2 dhaferu Mode

Button

Wanduuu Menu Bar
1UEMUDY Menu Bar 109lLIsunss KMIT'L Data Flow Diagram Usenau

ponflaritimanhe
-File
-Color
-Link
-Option
-Window

Wan¥uuu popup menu File

+ New Project Hatsunmimadie data flow diagram file
(project file) Tvi (ﬁ%’w{uimj)

+ Open Project Hafdurhminda data flow diagram file
(project file) ikeams (Agnafa1iuda)
- sSave il Heddhwhil fady il Houegvasiunam
disk

+ Save file as Hatsurnmiah Safy e Hdousgraziiu
Folmi

+ Print setup Hariduvhmh set up printer



New Frojerct

Save file
Save file 2s...
Close Project

21
da o vd & ¢ 4 a J
ﬂanmmnum wuﬂ'i'nunoarmmmomwu

de oy o
Handuvnmimesnsin program

Print...
Printer setup...

D

zﬂﬁ 5.2 udiAq file dialog box



22
Wandwuu popup menu Color

w o
+ Process color Haddwhmim set ﬁ'wiiﬂ process
4
nezna
o w <
+ Storage color Handuvhwi i set a‘lﬂﬂiﬂ storage
4
N92A
. o d
+ Terminate color Hatdwhmim set a‘loqﬂ terminator N
wNA
o 0 A J
+ Default color Haduvhwd i set Fvosgy dreg
4 o ]
zna Tagldvhmsimuaivesgilaie Hiuda
4 e v .o
+ All Black Haduhmim ser Avosgaldresgiiezna
Mithudvdmue

Provess color ..,
Storage color...
Teminator color...

Default color
All black

T T

519 5.3 UAAY popup menu Y8 Color

Wantuuu popup menu Link

+Link sub DFD HarfFurhmif tink Process fign
xﬂommzﬁ’uﬁu sub data flow diagram Y943 process 1fu g process 1fut‘1'~fhiﬁm:
fink ") sub data flow diagram file 1a 32 Whhmsd¥e e Hideams link (§1 tink
fudte file Mhitiogess sudhumaadha fie Tmiduan) §1 process 1uiims fink
ogua sevhmsiila file 7 link Fuan
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+Cut Link sub DFD ﬂﬂfffﬂﬁ‘mﬁﬁﬁﬂ%ﬂ file ﬁ link U prooess

e a
nqnmenean

=1 File Color Option Window Help |
£l p o mikdule 2

S ':“ﬁ;b‘::’:i:’?':}" VIS TEe gm 'Ink SUb DFD PSR R SO SE RWS TS A
o

iyt dule TBidu Muam 5
- - e >

B A G830 3y g RSN IR ;:g_‘ 5

3 oy g

;ﬂ% 54 LAY popup menu UBY Link

Wanduuu popup menu Option

@ o od
Handuhvl i set text fonts

o
31" 5.5 uaraq fonts dialog box
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Wanduuu popup menu Window

CRPRETYT de r'E
+Tile Hansummimeas ve windows MuaTuTmualu
program Tudnuue tike
dw o Ydo a : day & &
+Cascade Hanmmimiaiioe windows NMlavunaualu
program Tudnume cascade
o 0 1 3
+Close All Hartduvnmi it windows Mavuaimualu
program
+Arrange Icons HanduvhmimiaiFoe icons ¥94 windows 9
g e
Aav¥uumanmualu program

Cascade
Close Ajl

frrange icons
v 1 Top DFD Chart

o
zﬂﬂ 5.6 UeAd popup menu YB3 Window
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ﬂaﬁi’uuuﬂuﬁn 9 (Mode Button)

MODE lumsyauved DATA FLOW DIAGRAM EDITOR
SELECTION & MODIFY MODE )

M3 click mouse #lﬂu selection & modify mode button zvhlﬁa;j'lu
Tmsamavhond Solulamsvhondl ffediulumshausy 3 Heisuile

Move Object ﬁaa{u’lulnuamsﬁmuﬁv (selection and modify
mode)  (1ENIONIZINAOUEUNTHAI ( process, storage, terminator ) Tifii1a
Mdluduonisnanm  Taovhms click object RABIMsszIdOUY simhnh
M3 drag object 1L lEwuvsHABIMI  Tum3 move object 18 object viufl
firdufiowed data) Aamniudaes dufirafy object Jufez move aligau

Delete Object tﬁeaﬁ'lu'lwunmsvhqm'ﬁy 51es o
2281 NMAI ( process, storage, terminator )14 1a0Yh3 click object TR
maszay 9mAnhing aulasns click mouse button MY

Change Name Lﬁaeﬁlu'{ﬂuﬁmsvhqmﬁ” FremnIofe:
(AouTBY84 object 14 180131 click object FADINIURY Fo¥a object sziEATH
Name Window 91miuGrnsnfiszuflydovss object TR Tasmnidofidea
ms

Link Sub Data Flow Diagram File ﬁaaﬂumuam:ﬁwmi‘f 131
M13078e tink sub data flow diagram W84 process object Nignifien’ld Tau
MITMM3 double click # process object NAoIM3 fink ) sub data flow diagram

4 U’ » [ ]
&1 process figmifiemiu im3 kink M sub data flow diagram file ogud? Nez
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o . - 'y o & MR
m3iila sub data flow diagram file 11U udd process figmAomiuhilaiims

o a = © M '
tink v file 1n 9zims M ldde me #domy ik e e vu'hifiegly system

1 4
disk 927Nmseria file 1ulmi)

1 5.7 LAY selection and modify mode

DRAWING MODE

[ dv > w 4 4 b 4
uTmamsvhaomil dhilwuafivafumsnagdiieg Sulszneylidas

PROCESS DRAWING MODE M3 click mouse M process
drawing mode 327 e Tmummsvhauil desgluTnuamsvhauiie:
mu;smm;ﬂ process 1A 1AUN1S click mouse button YUY AU
fifeamaaia nﬁ«1n‘r“nmm§'iuﬁ'm10191:1&%104311 process 11u'1d

a da
molaomaRuide Feimuiaziaaslifhirm Name Window A3u)

711 5.8 uerasifs PROCESS DRAWING MODE
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o4
STORAGE DRAWING MODE M3 click mouse 'mju storage

» 4 »
drawing mode sevhibeglulmuamshouil  Weeghulnuamsvhauiis
115021231 storage 1A 1AUNTS click mouse button WA RIVUA WY

o
uvian
a @ d 3 ée 3
8IN13A  niwinaedsudaugiorses lad¥ovosgy storage  1ulAInulay

- r 4 o o & .
MIRUNTD (BoTMUWSzueAd IiThuI Name Window @720)

711 5.9 ucraslfys STORAGE DRAWING MODE

; d.
TERMINATOR DRAWING MODE 119 click mouse ‘mju
. . 4 Y ° g 4 (] [
terminator drawing mode v2vh Weglulvuamsvnautl  weeglulnuansh
4
a1 fisruninaagy erminator 14 1auN3 olick mouse button MR UL /Y
o L3
vudmisiifeimsia ndsnimaiadsudasierss: 1a¥oveegy emminator

< o4 4 )
i ldiasTrsmsnunse (Femmunssunasliivhiing Name Window #20)

7171 5.10 uctAsify TERMINATOR DRAWING MODE



28
.
FLOWED DATA DRAWING MODE M3 click mouse mju flowed

data drawing mode 1=ﬁ1‘lﬁaﬁlulﬂuﬂmsrhamﬁ’ dsaﬁlﬂnuﬂnnv‘hamff
mInAgUves flowed data szuARAININgUdLY Aoule olick mouse uda Als
wsnyaiiszithigatudines flowed dam oINS move mouse ufIUNZ oliok
mouse ‘mﬁ 2 #I'!ﬁ#l 2 fftf*wf]uﬁ‘umﬁ#lﬁ object 3140;} ( prooess, storage,
terminator ) msammwﬁezéuqnm udadr LNz 30Ms move mouse 1A click
mouse Aol 3remnInerAugAMINANITIRuINIS object BuegIdTaums
double olick mouse WAMWIMNATIUAT1B M IdFeveaqY terminator YA

) A L3
weTavmafuide @efmuwezucasliihum Name Window &20)

il]#l 5.11 uﬁmﬂu FLOWED DATA DRAWING MODE
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Objects Design 1adlusunsu

-4 o . 4 ’ :‘l L
d ML objects Mirirawlaimunultlzunsnuanssian

TTool

TSelectT ool

TStosageT ool

TiaventRect TinvertLine

29
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TSteamable

TPrntout TPrinter

TChastPrintDut

4
IUnBUAYBMANE Obiject (AT

/*  VutMg: 191 object (ﬁ’dtﬁ"nﬁmm) Sasaftezou il Wane
MuD3 object ¥BagUNN 191 31 process wilegerfedhi 1 object

UM Object (Tedang)) Wrmuroila Object (class)
ﬁﬂ%a{u'lumsumm?aq */

Class . TTool

Type . Abstract

Superclasses . none

Subclasses . TSelectTool, TBoxDrawingTool

Description | Classfis2iT1%2 Load Tool Icon 8% Load Tool Cursor $1Mss

%217} Tool Icon Handle 1182 Tool Cursor Handle 38 1 Objects duifonldn
‘ol

J‘l n
HININUBINANTTG Mouse Message 110 Key Message
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(WM_CHAR, WM_KEYDOWN) #da1191n Chart Window (o1} Sub Class

1A1gne

Data Members :
HCURSOR  Cursor handle 499 cursor ¥84 tool 'lfu
HICON Icon handle 9494 icon Y94 tool 13’:14
int X, Y AU cursor x,y U window chart 21a31)
WORD wKey key #2813 N30 key board
HWND Window handle window 989 chart window #lh?’]"lﬁ]ﬂ

PTScroller  PScroller pointer "ﬁﬂ current scroller (scroller W chart
window)

PTInformation PInformation pointer %‘lﬂ TInformation
Member functions .
TTool ( LPSTR Name, PTState PState )

Constructure thﬁﬁﬁ Load Icon ﬁéﬁ "Name"+"Tool" 1t8¥ Load Cursor
#i%8 "Name"+"Cursor”  (%AH1 member data State
HCURSOR GetCursor ( )

Har$ue retm A1984 handle ¥89 cursor 71 load 31
HICON Getlcon ()

Hari%une retim #1994 handle ¥84 icon 7 load 41

void LMouseDown ( HWND Hwnd, int x, int y, PTInformation PInform )

b 4
4

15AA1 member data X,Y unsi3enflani®iu LefiDown ( ) Feiarisuiise
qnidoulhhaueTelu Class 71 derived Aol
void MouseMove (int x, int y)

11 member data XY unz@onileriiu MMove () Silaisuiiszgn
AoulhhamsSelu Class # derived do'lal
vokl MouseDoubleClick (int x, int y)

[%Af1 member data X,Y unziSonHarisu DoubleClick ( ) FeHariduiis:

- 0 a 4 '
gnioulvheueselu Class i derived Aol
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void Char (WORD wKey)

(AR member data wKey uaziSon¥eafidu KChar () éaﬂeﬁ%’uﬁ"isqn
Arulhausialu Class # derived syl
void KeyDown (WORD wKey)

[wAf1 member data wKey uaziSonHanu KKeyDown ( ) Felarduiiey
qnivouIivhansTalu Class 7 derived Ao’
void SetSoroller (PTScroller PScroll)

(%A1} member data PScroller
virtual void LeftDown ( )

(i virtual funotion Sl class 111 vhes Taudszgnidsusielu lass #
derived Ao 1
virtual void LMouseUp ( )

(1 virtual funotion 39l olass i1l Idvhey TsudszgniFousielu olass #
derived #9'11)
virtual void RMouseDown ( )

(4 virtual function 39l class 111 dvhes Tsurssgnifonsiely class #
derived fig T}
virtual void MMove ( )

(§hi virtual function Salu olass 11 1 ldvhes Tsudszgnisusialu class #
derived Ao 11
virtual void DoubleCliok ( )

4 virtual function Fet class 31 1i 1évhes laudszgnidvusialu oass 7

derived Ao 11
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virtual void KKeyDown ( )

(¥ virtual function Selu class 11 1vhes Tsudszgridousielu class 7
derived w0l
virtual void KChar ()

(fh virtual fanotion Sahu olass ﬁﬁxi‘lﬁ'vhez'lsuvie:qnﬁ'um?ﬂu class 71

derived @® 1)

Class . TSelectTool
Type . Concrete
Superclasses . TTool
Subclasses . none
Description Chssf’:e:i’nnmﬁmﬁumﬂﬂémuﬂﬂcuﬁ"lﬂ”ayn'lu instances 484
Class TProcessArray, TStorageArray, TTerminateArray #aRenssuivh Wifia
manfAnuvnudlyfoynly instances mdninldud
M3 Move object (§1 uas doyn)
M3 Delete object
maudladovoq object

M3 Link AU Sub data flow diagram ¥89 instance ¥83 Class

TProcessArray
Data Members .

BOOL fDrag flag check 318IM3 drag Mie bl

»
BOOL bCapture  flag check 31¥%L1IU mouse QA capture
[ ..} 1
ogniehi
r o e
BOOL bWrite flag check 313 object 1313031 key ( 910

keyboard ) nie'hi
int X1, YL, X2, Y2 @i xi, yl, x2, y2 984 object J1)
o ° § '
box e MiNevhms invalidate #umisiesmsagylmi fu chart window

o
"y 4
PTBoxAmray PCurrentArray pointer ¥l object array m]maﬂﬂ
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| 4
. -
int iSelect index ¥ object ﬂqnlaanh Current Array
4
YUY
0 < do o
RECT rSoratch muﬁﬁwaumm object NMAY move

Member functions .
TSelectTool (LPSTR Name, PTState State)
constructer
void LeftDown ()
» A [ l:‘ I" =3 []
function 8% check 317114 x, y 1 mouse down WU 1 object M38 1
o I d
813 object 1szgn set Whiihu object Ngridien
void MMove ()
4 ] v o ) < a a '
function 92 check J1¥RIZ1UT object NigmAonnTe hi uaz mouse gn
»
capture 8y1I0 i H1gnABNIa 2 nadiszyMs drag §1 object
void LMouseUp ()
[ [} 4 o -
M3 set flag A3 INYINTUNIT drag LLAT NI capture mouse AU
void RMouseDown ( )
0 - <
WG delete object BBNY 1IN current array objeot fvnzriudl object Y
gnifioney
void KChar ()
o ﬂd 4 . a8 . o A 3
ssyhmsifasuinlas®e object 4131 object NIgNIRBNDY
void KKeyDown ()
o d .
shmanfivulesdo object 137 object Tignifaney
void DoubleChick ( )
o s P 1
#2Y1M9 link sub data flow diagram 13} object NigNABNBY 1AL object
< o
ngmﬁonumﬁu object lu PProocessArray
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Class . TBoxDrawingTool

Type . Abstract

Superclasses . TTool

Subclasses . TProcessTool, TStorageTool, TTerminatorTool

Description ; Classiisanmsiizaiumsaiiefoya Wiy instance 199 Class Hihu

Sub class ¥83 TBoxArray (ﬁ'mzlﬂu instance 994 Sub class MUY TBoxArray
=qn3zy1 I Sub class Y84 Class § (TBoxDrawingTool) Brimila)

1 4
. 4
UBNTINLIDTIMINIG Set YUIA default ¥89 Box Nezalu

jinilednda
Data Members .

it iSelect index ¥ object ignifientu array ymiziu

nt X1 YLX2 Y2  @1uve box 89 object fignidien nie
ahau

BOOL bWrite flag check 318 object TignideniesziFounientiou
wilnsdenie’hi

HDC DC handle Decvice Context 499 chart window 7119218
mu

Member functions :
TBoxDrawingTool ( LPSTR Name, PTState State)

Constructor
void LeftDown ()

Fonarisu SetBoxSize ( ) NBYNNIS set ¥UM box veagy vimiufiGen
Hal$1 DrawObiject ( ) tW update $83nlu Object array un invalidate window
e show 1
vokl KChar ()

sshmsnfivuiitocde object 131 object Higmifeney
void KKeyDown ( )

; U . d
syhmsnfiounlasde object §13 objeot Tignideney
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virmal void SetBoxSize ( )

iy virtual function #vlu class d'lﬁ'lé’vhaz'lsuviezqm’ium?ﬂu class I
derived din T/
virtual void DrawObject ( )

it victual funotion Falu class ﬁv'hi'lﬁvhaz'lsmiisqnﬁtmi?al‘u alass 71

derived Ao 11

Class  TProcessTool
Type . Concrete
Superclasses . TBoxDrawingTool
Subclasses . none
Description : Classﬁvi'ﬁnmﬁmﬁvm:ﬂi’wﬁbyniﬁﬁu instance W89 Class
TProcessArray
Data Members :
none
Member functions :
TProoessTool ( LPSTR Name, PTState State)
Constructor
void SetBoxSize ()
Harisrhmif set M1a%0931 box object
void DrawObject ( )
ﬂcff'i"uvhnﬁ'uf}l append ‘i’agﬁlmi ﬁﬂln'u ProcessArray class (instance)

, . ] 4 o - P 4
uazyM3 invalidate chart window MenszudawaginIadu
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Class . TStorageTool

Type . Concrete
Superclasses . TBoxDrawingTool
Subclasses . none
Description : C}assﬁyi'ﬂmnﬁmﬁumsﬁ%’w%qalﬁﬁu instance ¥BY Class
TStorageArray
Data Members .
none
Member functions :
TStorageTool ( LPSTR Name, PTState State)
Constructor
void SetBoxSize ()
HartSurhwfait set A10%8931 box object
void DrawObiject ( )
Hafduynmii append Joynlmi 1971y StorageArray class (instance)

\\ 4 _ 4 d P 1
MAZYIIM3 invalidate ohart window tNEVIsSzUNAINN U 1ATY

Class . TTerminatorTool

Type . Concrete

Superclasses | TBoxDrawingTool

Subclasses . none

Description : massi‘fi’amnﬁmﬁummﬁﬁaunlﬁﬁu instance>¥94 Class
TTerminatorArray

Data Members :

none
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Member functions .

TTerminatorTool ( LPSTR Name, PTState State)
Constructor
void SetBoxSize ()
Harfvhm i set 10931 box object
void DrawObject ( )
Hariurhmidl append Yoyatmi 17y TerminatorArray class

. ) 4 4 Y
(instance) ATININNS invalidate chart window mamzuﬁﬁwngﬂmmw

Class . TFlowDataTool
Type . Conorete
Superclasses . TBoxDrawingTool
Subclasses . none
prew od ¥y ¥ Yo .
Description : C]nssu‘iﬂfﬂ3lﬂ01ﬂllﬂ1ﬁﬂ51§10uﬂ1ﬂﬂll instance U843 Class
TFlowDataArray
Data Members .
) ) . A K
BOOL bFirst flag check Futhins click mouse 1Fudunis i
' 4 '
(check TuthigaiFudunio’hi)
o a o d
int  iFirstType  flag check 91 i Object class 82 13AANY W point UIN
it ilastType flag check 31 3 Object class o' lsAafA point
gany
N . . d’ . Ao w . o . d o
int iFirst index ¥ object IAANY point 115N (013 object VINA)
e da o Py 2
int  ilast index ¥ object NAAMY point Ay (S5 object NAA)
Member funections :
TFlowDataTool ( LPSTR Name, PTState State)

Constructor



39
void LeftiDown ()

ABY update ¥0yalu FlowDataArray Object A8 check JuihigRUInTTe
gamovie i FonHaridu CheckinBox ( ) lﬂlﬂﬂtwﬂﬂ%‘ﬂ'ﬂui'luﬁﬁziﬂﬁ mouse
olick 8910} box object 7113 1% FlowData egnel
void DoubleClick ( )

update 48ynlu FlowDataArray Object Asiihugagavhe
void MMove ()

$regluszniumnagissyhmsaidun Object InvertLine (oAl
(ums move tdfu'hhn
BOOL CheckInBox ( );

Harl¥u check "?'whumiq mouse click X,Y 3 object ’7‘!111‘1'!’! FlowData
ognio hi

Class . TBoxAmray
Type . Abstract
Superclasses . none
Subclasses . TBoxStyleArray, TFlowedDataArray
Description : Classh$aM3AuIRuM3 update Joyasiihi box
UetAgi (check) Maogn3elieguss Object () fidmvialatu
Audinanm
Data Members :
RECTDATA rdValues[]MAXOBJECTS] array ¥0340Y@ box object
int  cObjects count WUSTUIU objects
it iSelect indox ¥ object fignifentuvmetiu
int  iDrag index & object "i‘IQﬂ drag Tuanieiiu
int cCountNumber count Number 484 objects

o
PTState State pointer T struct TSate



Member functions :
TBoxArray (PTState AState)
constructer
int append (int x1, int y1, int x2, int y2)
append 99)8 box object 1911111 array Harldu retum Authumuiviay
index 483 object 71 append 11 GURANTS fai (foyndu array ) 92 retumn -1
vokl deleteObject (int index)
vnimsaudeyndail index
int GetCount ()
return $147U objects Tu array
nt getX1 (int index)
return @ HIMLES X1 ¥8951) box objeot A3 index
int getY1 (int index)
return 1ALV Y1 851 box object #a7 index
it getX?2 (int index)
return i@ uemia X2 0451 box object @371 index
int getY2 (int index)
retum AL y2 Y0531 box objeot #a7 index
int getcName (int index)
return AINL1IVOITBYOA object 727 index
mt getoFlowIn (int index)
return $1U2U Flow Data #l‘lﬂm‘h box object
int getcFlowOut (int index)
return 747U Flow Data 71112880910 box object
int hittest ( int x, int y)
return index Y89 object ﬁﬁv‘fuﬁﬂmnﬂquﬁmmiq X, Y
int UpdatePos (int indez, int x1, int y1, int x2, int y2)
update ATUNUY opject ﬁ")‘f"l index
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int getSeleot ( )

return index 484 object Tigniieney (Select)
void setSelect ( mt index)
set iSelect (object Tigniiten) Wiviay index
int getDrag ()
return index ¥84 object igN drag 8§ (Drag)
void setDrag ( int index)
set iDrag (object Tign drag ) WYy index
it UpdateName (int index, LPSTR achName, int countName)
update ¥0Y09 object HaF index 1At achName (1 pointer 13 1ie array
¥03¥oTIR9M3 update UAY countName ABSIMIUAISNNI VST
void SetFlowln (int index, int iFlowIn)
set fi1 Flow Data 11 Mai§1 objeot #9% index 1a07 iFlowIn fie index 3
Flow Data object #1 natd1
void SetFlowOut ( int index, int iFlowOut )
set 11 Flow Data 71118980910 object #1271 index a6 FlowOut e index
¥ Flow Data object filnasen
int GetFlowInCount (int index)
return $1UIU flow data 71 TMAIF1 object AaT1 index
int GetFlowOutCount (int index)
refurn 113U flow data 1 1MABENIIN object AN index
mt GetFlowlIn (int index, int rmmber)
return MUY (index) T84 flow data 7' 1ra object #29 index S1E17
mumber
int GetFlowOut (int index, int number)
return MUIBIAY (index) ¥94 flow data 71MABENIIN object KM index

v o
1A UM number
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Class . TFlowedDataArray
Type . concrete
Superclasses | TBoxArmray
Subclasses . none
Description : Classisamsiafiums update %’ouaﬁx‘f’%mﬁ'y objects # flowed
data ot uny Joyaiifivariy objects 1 flowed data Massen
M3ABUAH flowed data (MiBuITE)
Data Members .

LINEDATA WDataf]MAXOBJECTS]  array 9830 object 713
snumzithudu
Member functions :

TFlowDataArray ( PTState AState)

constructure
int StartPoint (int x, int y)

mms append ‘I’l’t)lga point (start point) Ty KData array
void NextPomt ( int x, int y)

¥11M3 update 90y point (next point) Wy object AaggAYIsT Idgn
append Tuda
void EndPoint (int x , int y)

M3 update 49YA point (end point) WY object ﬁ")fjﬂﬁwﬁ'lﬁ'gn
append 11l1d7 uazﬁ'lumsﬁyuqﬁms update Y030 point ¥84 object W une
YM3 append 4030 box data 14 rdValues array A79
void EndPointDoubleClick ( )

fugams update Foyn point TAYMS double click mouse uAZIM3
append 1”01@ box data 1 rdValues array oL
void SetBoxName ( int index, int x, int y)

, . o
set fIAILTLIVET name box Y0331 flow data object AW index



3
int CountPoints (int index) ‘
return A1S113U point Y84 flow data object #27 index
int FirstX (int index)
return AUKMHY X ¥D9YAUIN (first point) Y09 object F9% index
int FirstY (int index)
return AWMLY Y ¥849AUIN (first point) ¥94 object F97 index
int LastX (int index)
return AIMLE X Y8IRATANY (last point) Y99 object AT index
int LastY (int index)
return AU Y ¥893Aga10 (last point) ¥89 object Ff1 index
int AnyX (int index, int indexPt)
return ALY X 1A indexPt Y04 object #I71 index
int AnyY (int index, int indexPt)
return AL Y #1817 indexPt 194 object 271 index
void SetInType (int type, int typenumber)
set ¥1IAYDY object 11 flow data (Figrifen select usnizsiuy adachs
type unzi index T array W04 class type 174 (51 typenumber
type = 0 nothing
type = 1 Process
type = 2 Storage
type =3 Terminator
void SetOutType (int type, int typermmber)
set 11A¥84 objeot 71 flow data ('?txqmﬂon select 'lu-lmztfu) Tneendiu
type unzd index array Y99 class type 1fu (i typenumber
type =0 nothing
type = 1 Process
type = 2 Storage

type = 3 Terminator
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int GetInType (int index)
return TIATDY object 1 flow data A371 index ‘et
int GetOutType (int index)
return TYIAY04 object 7 flow data A271 index IHavon
int GetinTypeNumber (int index)
retumn (index) AMMNIDY object Tu array 499 object v 4 flow data
Tmadh
int GetOutTypeNumber (int index)
retnm (index) ALMUaTvEY object lu array Y84 objeot vt 7 flow data
lnnoen
void SetFirst (int index, int x, int y)
vhmnﬂﬁuuuﬂmﬁumﬂﬂmun 494 flow data 727 index
void SetLasr (int index, int x, int y)
wmsfsunasimisgaqaie 909 flow data @33 index
void deleteObject (int index)
hmanudoyn flow data #a71 index
nt GetMaxX (int index)
return f1duvie X veayafiegaieqa ( f1 X Ui NgA) 499 flow data
ﬁ"]#l index
mt GetMaxY (int index)
retum ARG Y v03yaTiagarega (M1 Y fifingA) ¥e4 flow data
ﬁ")f"l index
it GetMinX (int index)
return FIANNHY X 10«1ﬂﬁaﬁuuqa ( fi1 X Tsindougn) ¥04 flow data
ﬁ"J"IJI index
int GetMinY (int index)
return AU Y veayafisgruga (A1 X fifinisuge) ¥04 flow data

o o
A3 index
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void FindMaxMin (int index)

¥hm3 search mA1gaTiagagn unzyafieggegalmi
void draw (HDC hdo, int index)

FIMIIAMN flow data #a51 index
void draw?2 (HDC hdo, int x1, int y1, int x2, int y2)

° o o
MMINANIN box name ¥993 flow data niﬁﬂmsvms move

Class . TBoxStyleArray
Type . Abstract
Superclasses . TBoxArray
Subclasses : TProcessArray, TStorageArray, TFlowedDataArray
Description ! ClassTiiamaineafiums update i’agaﬁtﬁmﬁu flowed data 71
Traid1 w3 luasensin box object
Data Members .
none
Member functions .
TBoxStyleArray (PTState AStats)
constructor
void DeleteLine (int iDeleteNumber)
delete ¥83ya index Y04 flow data Tiii index MN10IY DeleteNumber Vet

(fu flow in 1AL flow out 989 box objects NNIAI

Class . TProcessArray
Type . concrete
Superclasses . TBoxStyleArray

Subclasses . none
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N . dyv « [ } 1 =) ol o .
Description : ClassUSAN1IINYINUNIT update YBYNUNBINUNTI tink 11 sub

data flowed diagram file
M3Asugy process (ﬂi’ﬂﬂﬂmum‘um:‘fm)

Data Members .

PROCESSLINK  plLinkFile[MAXOBIECTS] array Soynifivafiunis
link file ¥84 process object
Member functions .
TProcessArray (PTState AState)

constructor
int append (int x1, int y1, int X2, int y2)

append ¥0Ya process object 1411111 array Heri$u retum Audhumunoey
index 4843 object 71 append 1iu $ufams fail (Yeyndl aray ) 92 retum -1
void deleteObiect (int index)

shimsaudoyndai index
BOOL IsLink (int index )

return TRUE fi1 process #a index 1M ink My file laeg uay remm
FAULT 61014 tink fiv file 1a
void SetLinkFile (int index, LPSTR FileName)

Set Iink file Y93 process ﬁ")ﬁ index Iﬂﬂ‘ﬁ FileName (i pointer %ﬁﬂ#ﬁﬂ
file
void CutLink (int index)

MM3Ial link file 9949 prooess #7 index
void draw (HDC hde, int index)

MMIVIRNTN prooess #77 index
void draw?2 (HDC hdec, int x1, int y1, int x2, int y2)

[ o 3 o
MNIIANIN prooess g miums move
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Class . TStorageArray

Type : conorete
Superclasses . TBoxStyleArray
Subclasses . none
Description ! Chasffi’ﬁmilﬁmﬁ‘umﬁﬁwzﬂ storage (ﬂ‘fﬂu‘fm)
Dsta Members :
none
Member functions .
TStorageArray (PTState AState)
constructor
void draw (HDC hdc, int index)
YIN1321A0IN storage §a7 index
void draw2 (HDC hdg, int x1, int y1, int x2, int y2)

[ o v o
1IM3TIIANT storage N IFAIMITUNTS move

Class . TTerminatorArray
Type . concrete
Superclasses . TBoxStyleArray
Subclasses . none ¢
R dyv o o o4 . } 4 4
Description | ClassH9AMINYINUMST vw'u;ﬂ Terminator (WIDUTB)

Data Members .

none
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Member functions .
TTerminatorArray (PTState AState)
constructor
void draw (HDC hdo, int index)
Y¥IMIIAMN termminator Ha7) index
void draw2 (HDC hdo, int x1, int y1, int x2, int y2)

0 . < w
YMA1S2IANN terrainator N IFAIMTUMS move

Class . TInvertRect

Type : concrete

Superclasses . none

Subclasses | none

Description : Classtisamstizatumadougiiitdnmesdhi box usuzvhms

move z‘lj Tn01% raster operation mode ¥83 Windows umsam

Data Members .

PTBoxArray PCurrentArray pointer %‘h’ box array Object (class
instance) ﬁﬁ'ﬂﬂmi move

PTSoroller  PScroller pointer %ﬁﬂ scroller 984 chart window
Fmanammw

RECT rLocation AT A8 box objeot
U move

HANDLE  hbrNull handle Null pen #19lumsnanmane

move



49
Member functions .

TInvertReot (PTBoxArray PCurrentArray, PTScroller PScroller,
mt x1, int y1, int x2, int y2)

constructor 1At x1, y1, x2, y2 ﬂ'luvhumiqw#uﬁﬁ‘mﬁuuéuﬁ'mm
object FABN1S move
void Invert ( HDC hdoc)

YAMS invert NTNTIANMUA rLocation (9INTAN object (Thi'hill n3e
vinhill hidousen dhill Soussnuaadldiiu )
void Move (HDC hde, int x1, int y1, int x2, int y2)

hmsaugisivnle rLocation 1Ay (nvert) uAsYhMIANTHTIA

uvdalvy

Class . TInvertLine
Type . concrete
Superclasses . none
Subclasses . none
L < i\ \ S o da 4 d ¥
Description ; Chssiifamafuatumadsuglvsaduniimandounhhn Taoly

raster operation Uy

Data Members .

PTScroller  PScroller pointer %‘h] soroller ¥89 chart window
#Humsnanm

nt x1, y1, x2, y2 Amisqasudunz yagaiioveq ine

2
idoIMIUaAININ move
ol
HANDLE  hbrNull handle Null pen NlFlumsaammnie

move
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Member functions :
TInvertLine ( PTSoroller PSoroller, int x1, int y1, int x2, int y2)

constructor Tagh x1, y1 fhudmmisyaiiudu uae x2, y2 dhidumia
AgATIZY04 Tine TiRBIMsUAINTH move
void Invert ( HDC hdc)

Y3 invert AN Tine 7 x1, y1, x2, y2 (9130 object (Tha'lil wde
vinhiil Widouosn hll Fousenuaasldiviu )
void Move (HDC hdc, it x, int y)

wimsaugy tine frumisdy nvert) tasyhmInammiia st
(Mva x1,y1 1@ x2,y1 i)
void SetNewPoint (int x, int y)

.set A x1, y1 v

Class . TPrintout

Type . abstract
Superclasses . TStreamnable
Subclasses . TChartPrintOut

Ju 4 - oy L3
Description | Classfifamatnoafumsfu i friend M TPrinter

Data Members .
Pchar TiTle; pointer Flisdoriate vemanun
BOOL Banding; flag dnFuszRuN Text or graphic
BOOL ForoeAlBands  flag thniussAuw 74 text UAE graphio

Member functions .
TPrintout (Pchar ATitle)

Tau¥h ATitle 151 pointer 73 licBoriadovoamisfunt
~TPrintout()

0 o
nthi deallocate TiTle
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void PrintPage(HDC DC, WORD Page, POINT Size, LPRECT Rect, WORD flag)

o v c! . 3 A < o »
Yo print ANABIMINURBDAM printer
BOOL IsNextPage()

-3 A T ] _~ 1]
Y ins29913 page AelideaRunnIeo i

Class : TChartPrintOut
Type . concrete
Superclasses . TPrintout
Subclasses . none
Description : Classﬁ,;ﬂﬂ‘lﬁl‘f:!lmﬁ'uéﬁﬁﬁmﬂ‘lsﬁuﬁ’ﬂaﬂﬂw printer (mw‘v‘mn)
Data Members . none
Member functions .
TChartPrintOut(Pchar ATitle)
contructor YhmhitdeadefissyhmsRu Wun TPrintout
void PrintPage(HDC DC, WORD Page, POINT Size, LPRECT Rect, WORD flag)
FMIRUWATIRBIMIRUNEEN printer @20 handle 04 printer 7 1AN1
void SetBanding( BOOL b)

4 1 ]
YT set i1 flag TumsAuwauthi Text n3e graphic

Class . TPrinter

Type . conorete

Superclasses . TStreamable

Subclasses . none

Description : Classiidamafuafums get A1¥B4 prinfer 1ABNIS get A191N

L o4d - :
WININI 1162 #1371 handle 484 printer the9z 15 umsAuN ¥09 TPrintout
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Data Members .

g
Pchar Device, Driver, Port; § TenzIBuNnNYINY printer device

. . Y A Y o 1
int Status; A0TUTYBY printer HuNAYoAANaIAeY T
o PS_OK
int Brror; seiifinioondt o duthiniadia error
1 - d
TN IIMIAUN

HINSTANCE DeviceModule; #8UIRad1iV printer device module
PTDeviceModeFaon DevioeMode; pointer 713 /i function DevMode
LPFNDEVMODE ExtDeviceMode; pointer #3115 function ExtDevMode
PDEVMODE DevSettings; Local copy 484 printer settings
int DevSettingSize; YHIAYDJ printer settings
Member functions .
TPrinter()
constructor ﬁ‘lmf‘l#l imitial TPrinter Object W1afY defaut printer
~TPrinter()
destruotor ﬁ‘mfﬁ#l de-allocate resource 1AUATU cleardevice()
void ClearDevice()
Y clear object FRBITOINY device T
void SetDevice()
ywia# set i1 device YW printer object TAURTU GetDefaultPrinter()
void GetDefaultPrinter()
Y1 get A1 default printer 970 WININI
void Configure()
P th dialog Suthi ohild window a1 configure N printer driver
void GetDC()

o 4
YnmiWia§19 Devioe Context %84 printer $IN310AZI8UAY8Y printer Nil6Y



void CalcBandingFlags()
YhmhAf I banding flag FAsuT SN text .graphic #1389
S T
void Print(PTWindowsObject ParentWin, PTPrintout Printout)
vl Misan1s physical printing Ae¥ Printout $2ANW  af1unzsams

] o J
Abort Dialog 3EHITINTINUN

Limitation
=3y o w [} - d"‘
fidov1find19 q dilfe
1-awagilfthicmnaanfsuuadld
[ ] [ o w () 4 9 L
2. rugluudng object Hwuiadiia Ae hitfiunirvualifie 5o @2
3. hieusoldms mputoutput ¥eyaiy clipboard 14

4. ‘lu’mmm zoom infout ‘lﬁ'

Expansion

. 4 [} o &
Adzanniownede I luowna fidsiife

1. Wensonf@ouruaglld

2. Weansoldms inputjoutput Yoyan clipboard 14

3. 1Wenu1s0 zoom injout 14
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