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B2 Turbo C++: —*EHEK]C

CREEBFRMAA (ATET) mmm R (Bell tabs) %ﬁﬁ@ﬂ!—?‘ﬁﬂ
&, EUREHEETR. BANNREREER, RENEREH L RETHRE T F
B, HECENMEREMTHEETR, SREFSEAEBAMIES A, IRk
R, BREFEMMEMER. 0 R

A EBER SCRE M Turbo C, EXH TR RGREE, RIERLHRR & i
F, O AKEERREP BRI AMNTUARTERMN A REE (N2
By RMFLA TR, AR BAERKE R R~ R RB N R
B R MBI K S R AR R R 4, AR RRAS T,

1.1 [@Turbo C++idjE

#EBorland Internationalif # ML AFBIH BRI Turbo CH, RUCERRMIEY
BiA, MAERAFIR EHRAESHTC, il BEENCH LIRS, FiFHCES
HEHRF, REMMER, WARHTube CHERERFEHE, ARM Tube C, # A
HESHRA, W, HERETNERRENELTRE, TARALSRBEHER, B
B, CEGATHEKLNWARR. |

Turbo CHEZ MM Hi—5, HEEIFHTHRERANER. W%WE%%$C,E
FHTubo CHEMRZ, EREGERAIEHFHCRF . WR R B I 7
IIFORTRAN, Pascaldy, X EHEIUMNIES, HkTube CH, '
 EEANTESELRRRBESR, RECRARARNES, BEENKETAY
%, Tucho CHERERX VBT R, BEFENEBY, £78RH, T84T
B, BRI E R T 2L — RO HE R ERE RE KA R BT,

%3 Turbo CHIFARME, AHREHCHEHEMOEL. KW, TEIEHH M 1,
HERAERE, RGWIERESE. THRNEF, HET AL ERIE R, Turbo
CHENMKBBFN. THHANNBUEETR, BT — 08I, SR
b, L%,ﬁﬁﬁ&ﬂuﬂﬁﬁﬁﬁ,ﬁﬁﬁﬁﬁﬁﬂﬁﬁ,Eﬁmﬁﬁﬁxﬂﬁﬁﬁ
B RUERSE.

1.2 ﬁﬂﬁi mﬁ.ﬁh
MCEBEF#HT T —REENY 7, mﬂﬁﬁﬁxﬁﬁﬂﬁﬁmﬁﬁéﬂﬁﬁs HY 6%
s, ENHATHRE, ROBEMEEEATARBFG. MRS FEFSH
PO I TR ST, TR — WA A BN, -



1.2,1 H#
CHPBRIFTRRSKONFHEEZ—BNHR () EfF. B/ ERETHE 7
HRBF AN MEBNEX, EHRFNRRNIE. HRXFHAMCER, B B/ *
FEHTOL % /25 [/ EREBRRAE, BT RBEERHER 2, EETENTHRA
IR RS F, HETENERAE IR
int foo(int a, int by{ . '
/* here is a commgrt about the funct;on */

' return a * b;
1

mﬁﬁﬁmmﬁﬂﬁﬁﬂﬁ¢ﬁﬁﬁiﬁﬁs%ﬂ%ﬁmﬂ,%ﬁ¢ﬁﬁﬁﬁﬁmﬁ
ILERHD S SRS RBERKHEEERE, ARERERBREN. 425, SR B
RATERORIRBEL, CRFR RGN« fefifls, ITERIRBER,

$ifdef NEVER

int foo(int a, int h){
/* here is a comment about the function /4

return a + by

¥
#end;f

M%mﬂﬂﬁﬁﬁiﬁﬁﬁﬁ,Mﬁ%&ﬂmﬂﬁﬂﬂ%&ﬁﬁﬁﬂ,MTst
1 / *
int foo(int a, int b}{
// here is a comment about the fupction

' return a + b:
}
*/

1.2.2  HBfIEX

CHERFH BENEBLREMANEL. BUR-HER, © HRAFHEFH %
FREBHOEL. NTERE, RHBRHENAFRRERY. FTER HUHE &%
WEY, EMEMRBLREEYET GRRAHE WHEEXRD, SRR ERNERS
BOEf 25 A, B H R R 0 o 0 o o B O B — T 8

 WEB—JE, EXMNERNBRYB SRS, BOIHRED, &R L
. . : -
EROVHMNELEER S ER—ABTE, 0, FEHOEGRBENELER,
VR, AFE T LLATSE XIS AR k.

int foo = 5;
Rect theRect;
fEloat £ = 3,66;

%ﬁ%*¢£ﬂﬁ?$%%X*,%M@Eﬂwm%ﬁ?ﬁtiﬁﬁ%Z?,ﬂTﬂﬁ
RGBSR BN, extern &R REF ARSI HITE X o

4



extern int foo;
extern Rect theRecty
extern float f:

B EIAE MBS E RS T, REELANENATE, EEXBMETHEH
FR W T AR TR
int foo(int a, int b);

void bar (int,; short, char *);
char #* batz {(void):

HEERKRERFRWTRBILE: BE EERESUPHERETUAQIELNS
5, BUAHHG—ATHER., KL, MCHTHE, THHRHEHSEFMN.

int foo(int, int);

- int foofint a, int);
int foo(int, int b);
int foo{int a, int b);

S B A LM 25 5 — U A R B 2 T T B void, void i 4R BT A1
B, WER, SREOAURE (0id) BRI EERBEMER, KO8 R
e b EWﬁmﬁﬁﬁmm&ﬂﬁxeﬂa?ﬁmm+mﬁﬁwﬁ%mw.

char * batz{void).
char * batz{}?

B B R 5 B A R A E E, BNE O R ECRBMRE S, TR
ﬁ%lﬁﬁo§QHﬁﬂﬁﬁERW,?%ﬁﬁﬁﬁﬂ?iiﬂ&ﬁﬁ%ﬁﬁﬁﬁ.

int foo(int a, -int b){
v return a +o; 7

|

M, HHa BB A A B e Gl R A iR LA 3 e sy i O e
XESCHEW TS, RERRE—BUPERENEARF. BAEXNEIMERKE
F—A B ld, SEEERENEREIFRPERRALE. sk, BEESELT
—H B, TIERGESEERE, BEAHRRNXR, BRALETERTEHN B

float GetVolts{float ohms, float current):’ | '

flcat GetCurrent(ficat volts, float ohms)?
float GetOhms(Eloat volts, float current):

350 28 TR B0 T B R el b, mawxmm&wrelec cp e 5B BT HE
mcwﬁ%ﬁ~uuﬁiawx#mcwo,waﬁvmﬁmiﬁawm@mﬁWh
AT LFAMEE BRIHER DB R

PR fkelec, Rl & I ST UAHY, VT BUMSL7E T B R R B 3 . elec,h
WL SR CHE LR A SR, DERER SRR AR RNEY B A,
LR BT E XS RRNE Y, BERAARAREEN, ERBAELRELRAT
Moo WT-HIAM MEOE A QP R /B, TR THE Bl A RE I, H
T4 ok B R AR R

wak, WMENEETHEREGEI MRECE, RS XS REEL EHD

3



BB, AR, AR TR Bk 2 M H .

Ef, WFER, WREEH-RERTRANELETREIE Y, B4, KL
BRSPS R exten, MBTEA H MR R LEM, XML B ]
RAc—ApediEy, BT METa SR BREN ISR Eil.

CHAMCIHR—A TR S, AECH, T RS E T AR & R M XA
B, BERELHEBWERE, XBRARM. ECH, EXBMFATREY L5
IMBA R B . DR, AR R ENE, MAGEERSLRRELRNA
o MR ERGE OH N L — BRI, WM, FR R ERER LY
BREMABHRBORETREY, |

CHAFERFEMEERY S LB T8, ERRNERELD, KILE L
B REE LA B R4 A — . B RTE B .

X FAS 6 A0 — A4~ 3 R B R Lo r B M for T4 1 SLIBSFH BBV E &, WTF B MR

BRI

forf{int i = Q; i< maxCount; i++)i

1.2,3 BURKH

CHIGZEFI A B RR R, L%%JTEﬁﬁﬁﬁﬁZ:%ﬁﬁLﬁﬁﬁtﬂﬁ £ i
B, CHERERRUHTALBRNETLE, LAMETHRERRSENREST E P
4 4R AE IT. |

RATBEBRATEEFHENER GRS AN, CHHEER N B ERBAR FX B
BEHEH. YELRERRBVETHBEREN BT NFOREN, CHERETE R
shige R aede, IO, SI0R RS EAMFEEN BN, CISEREAXE R MW, -
ﬁﬂﬁﬁﬁﬁﬁ&%%ﬂmﬁﬁnﬁﬁﬁA&Iﬁﬁﬂ(m#ﬁﬁmﬁﬁﬁﬁ),m+%
ERmiTH R LTS, -

ﬁ%i&ﬁ%~¢ﬁi%ﬁﬁ,ﬁﬁﬁéﬁ%mMQEMﬁEﬁ#ﬁﬁ%%%%ﬁﬁ
BRWEYE, AEBOHBHARERGRSPRTY, BREEFHAD, EEFRERN
FRBREA R R EEIRR ) SRS R, R B ER RN
&Eﬁ%ﬁﬁﬁ&ﬁ&ﬁﬁ,mTﬁﬂﬁﬁﬁﬁﬁ.

char * p; // definition of pointer variable

void foo tlongl) : 7/ declaration for function with one long arg
foolp): - wie” // compiler will complain !!!

fool {long}p) /7 typecast makes it all OK

BSR4 VRO 1 ST B — M — WA 26, SOR L, MMCHESR B B By
Ttk LY RFIRE RN A, DA R AR KRR TR,
ATTHIRT M0 BB AR E SR DB, FRATHERER ERAI —T,

1.2.4 B3l L
%Eﬁﬁ%lmﬁ@ﬁ%ﬁmﬁ,Tuﬁimﬁiﬁ$ﬁﬁﬁ~¢&ﬁ,uﬁmﬁﬁ
FTEE MR RMEEE . XBHRECH BRI 104 75 M Fe 61 T AR B A TR B 416 2% 4

4



Bl TR, AHIESEREChETIE, H R oR B R A R .
S %K LA Pascal i VARBTR A, B3R EABERNETAIEEE
BIAS, TIABHEREERHI. 30ROk Ho/e 83 R B 5514 LR A Ty
A%, NTHERRRE AR BIERD, TRFAHRG,
ZETEOAT. BESNTRL—~ 4 EREBHRIELH,

struct Rect {
short top;.
short left;
short bottom;
short: right:
b2 -
NE, HRB-AHELETE SR, FECH, HREESGE BHB— 18 7 Rect A 34

&, WTFER

int Area(Rect * r){
return ({r->bottom - r->top) * (r->right - r->left)];

H
LA R, WERORecERKMBALA NI, WFEMRBEERETR,

Rect theRect;
int theArea = Area(&theRect):

FACHNESIAARE, THTEXHREL,

Int Area(Rects r)! .
Y return {{r.bottom - r.top) * {r.right - r.left}}:
}

2 XA WA ART, W LA AR MR Bt Rect AR BB B AN BE TG, T HEMRBER
Ef??‘: ) : C

Fect theRecty
int theArea = Area(th-Rect};

SRR BEEE AT AL TR BTN RS MRBIERE. S7HRE
S AR 4 WA R BT R S DU, IRt AR e T L,
AT RAMES B~ REHREER, WERR LI R RectETH, R
BRSNS Area, 0T HRANIET R

Rect *pRect;
.int theArea = Area(p&ecti sct1 1 /7 DANGER: using uninitialized Pointer!

1.2,5 Sy
CHBI5H— ﬁf%@%&éﬁﬁﬂﬂﬁﬁﬁ*ﬂﬁ&ﬁ{ﬁﬁ’?Lﬁﬁ&“{mﬁﬁﬁEJ’Jo i, EERE
Bl—A R, TUECHEERE S, XPMBEERAIET, —MEHEE BOE K #E

&, —MREEMHFENBE, W TENEHRR,
void PlaySound(char * soupd, int sampRate) ;

A G REARR ARG, R E HERA22 000Hz, M’Tuﬁlﬁﬂ#$3¥ 7
b



EL A ERAME, DUEE @%&H@ﬁﬁlﬁﬁ?Fﬁ%ﬁtﬁ#fﬁﬁm (REBE AR R
B o BT RAERT I BTN T BTOR.

void PlaySound{char * sound, int sampRate = 22000);

Cﬂﬁﬁﬁﬁﬁﬁ$ﬁﬁﬁﬁﬁiﬁﬁﬂﬁﬁﬁﬁ»&ﬁﬁ?*%%?#&&ﬁﬁﬁ
A, DHRREFERMER, FHUEETEPFRESENETAERET & & K&
Too bR, BEERLARELEPHRE 1 ﬂim,ﬁﬂﬁ'ﬁ{g?ﬁﬁ%#ﬁ%ﬁl’bﬁound
H B AR IEF Y,

void PlaySound{int sampRate = 22000, ‘chax * sound); // INCORRECT 1!

1.2.6 FHEMARELY

CHAWRE X EEMARRK, BN SRR B8 B EE0E ML 3 #,
T RHEAR AR B S8nh A 2 U JE A E A RO A e B AT R R AR, BRI R A
FETREBEERTENLERES. 5—FH, HEEARIGREEERRIANE
EEANRRAHRT T, BRI OARRBANERR. BRAERFM T El_ﬁ
B SR RERA, AERTHAREABNELRE.

HEEARYSAS LERTCRFABEMOEDE, BeTEN, XA fﬁﬁ
MESE R, ABEARRREDSRE, ENEEEABRNE T RATRE,
BEZE, Hian, EC B, RIS L T EAE IR E 20 KB R, IR16 Y,

fdefine HiWrd(aLong) {(short) (({alongy >> 18) & OXFFFF))
fdefine LowWrd(aLonag) {(shortl HaLong} & OxFE‘E'E‘})

FECHH, %Tﬁﬁ%ﬁkﬁﬁﬁ%fﬁ, MTEME%&)\E&EXH%

inllne short H;Hrd(long along}

{return {short) ({(aLong) >> 16} & OxXFFEF);}
inline shoxt LoWrd(long along)

{return {shori) {(along} § OXFFEF):)

1.2,7 Const X
TG MCR R, B #deline By LB, MTHT,

#define MAXSHORT 22767
$define MINUSONE ~1

CH RGBT R LI 8, & RIS B EE % ﬂ ﬂl ﬁ =18
FECH 1, ARETH # define A4 I T MBI AT (0,

const short MAXSHORT = 32767;
const  long MINUSONE = ~1: o

Constig XL ZMBHELHE, Const%ﬁﬁix%%ﬁﬁ%ﬁﬁf& W, A B
Eo Consti XL Ik # delineif AR B Const/E B SLIFR M IRD, HEWEREN &
TETHREHTRAERE,




1.2.8 EREZ

CH*%E&E&&&%%M%?WE&H¢,E —EAEIERBREL . R &
LR —-BHEAFHAXILMIREEL, SEEFTELEEELMRBERES & F # il
ﬁowm,ﬁﬁﬁ$%“%ﬂﬁ%”*%mﬁTaE%$,ﬁﬁ&ﬁ&ﬁ%ﬁ%ﬂéﬁﬁ
e, DI A RS IR KRB EE R R, TR,

char * p; // definition of pointer variable

void foo{long 1); // declaration for function with one long axg
fooip); // -compiler wil]l complain 1!!

fooi(long)pl: // typecast makes it all OK

i EF oo LIE T BB, HFTMRALEHEBNARER, WTHZR

cnar i // definition of pointer variéble

void foo({long 1); // declaratlion for function wltﬁ cne long arg
void foo(char * c)i // OVERLOADED function declaration

foutpl; /r compiler will NOT complain !!!

BH—BRARATAEEHCHEL . ARNE—AERRAR LM LH 20 & 3,
m%@%ﬁ%ﬁﬁﬂ%£$oﬁﬂﬁmﬂﬁﬁmﬁﬁﬁﬂﬁm,GH&E%H@%E&W
M—A MR A |

1.2.9 H

RC—P, CHAAESEMTEE BN R RET. IENVOREhEREREL
B, CH—AstdiofE, ¥FRERE Werintf B, CHIXFstdio, HEWELT —1HK
JyiostreamFEHI BRI/ OR TR, FRL MstdioPE—RER AR RBM AR RS R W,
TR PR AT I 245 R AG A AN U I %% R e SRS B R B B o s

REFEWEFF VLT PR Bt @ extractionIR/EHF () LEMNE AR
RAAR$, Wl nsertiond BT («) HMEBHERAR P . ERIPHUNIXEE 5 o,
WA LUK A MinEEAE. A8, NERBATE BRI R NEENE, W
FREAELRRELRBARRE. TR, WRERARDHUEELERAFELRBAGTE
#, DEFEARERHRFUREIUFRANLHBRE,

jostreamBEE X T EAMAS B —Cin, CoutfMCerr, B ET REMIRERAN. &
- VS RPN I, AR AR B R P X S TR S B A A SR 3
WHE/OBE. St ZEFHSIARERLEE TR TERED,

cout << "This data will go to the output channel \n®;

HRBEEMNE, KEESESHARAEMAnsertion B IEFH B AR E B &
Wi, T EKE SRR

int x = 23;
cout, << "The value of ¥ is ¥ << 1 << " \n";

TR TR AR 7 A ST b

The value of & is 23.



RATLE D], inserviondp B MMMt BN BIM 28, HERRE % &
XHR. @A, extractionBIEFFME MMM MARBGRIEX R, JHOEERI B 0
HARSIERE, fln, HRTUABARHHEYE, HHUTEMHEERERA N ER D,
BT HA TR TR E LR SR 25T 5k, T LU AR AR 7 B B e A SR AR 4

int ®;
cin >» X2

1.3 EMHREBFET
B LR afE Y AE, BYRTRRNNS, UEETOHNARRE TS
T, XS REE™ & 4 SR,
At X~ RN, FAEFRED S ik, ehRsE
BHBMEE . BIIEARHER, TAKEEEFS, EARNERBRBTR,
BB RN RRET, ERFANGETULS MM ORI W
KB HRRERTEANRERE A8k, ATRZERARTIRE— % 21 2
$. HFREEEHXUERFEYE, JEEEBBENES, BERELEN T,

1.3.1 Bt

RER—APAREW. CAEFRNRANEEE, FHYRABRNE . SRS
HERRAN, DAKETRTERBEOE PEH, KBRS RAHREFGRELER
BN RNTE 0T, u&ﬁnﬂﬁﬁﬁ%ﬁﬂﬂﬁiﬁfﬂﬁﬁﬁ@%{o

REECEFTHEHNT R, ZHCHEBTHEN KWL SEECRERREZ
RET %ﬁﬁuﬁiﬁ%%’ﬁﬁ, ﬁﬁcﬁﬁlﬂiﬁ:ﬁ@iﬁtﬁiﬁa X 5 el Hcdie TR A
B T E AR RO

RBEREMHAEERHL, HREMERE, st %iﬂiﬁtﬁﬁ%ﬁ%ﬁﬁﬂm
BR, UEENERBRILRAAE R, ‘AR RRADHNEBRUBREFRE,
Han RHOBRFR TP RREEERY, HIEEANBRESEHALFIRE,

}ﬁfﬁﬁﬁ%EMEZﬁtﬁ%%;

class <classname> {

private:

/f Private members go here
protected:

!/ Protected memhers go here
public:

{1 Public members go here

):

REMNS—NAHRAIBEER, TRATEESNSESR. I LREEHR XEF=
PR BEW. RWBARN. RENERABUTRENHRANER, © X8 H %
BWLERD (R Wi. QR EEBITHE, {RAEAE R CE @B i 3 . B
EFA VY, MROFHLAFERAEN P HIRATTIERLE8RE £ &, o T o
R EREXERSE , S{IERFY. HE, EELEWNBRERE B Y5 KR

[}



FEWAENRBRNRE, TNETHRN. A% EANSHEARED S IETIHE .

RBOXHE, CHYRBRHR AMER RIS T R0 SafPalt i E.
EERERAWRAFTE D BRABHAEZRER LR RETE, RIS
Fako TECHH, WABMEBEIMEE. T -REGV.RVERHSELAR, RTLEEL &
FHHRT WP LETF public, protectedmprivate, FHR—AEE () , FWHMA K
REBARTE. MREFERRLEXRY, FERFRERTEESHEAFEAY. H#
TR BAEF BB A M PN AL, SRXABRETLEEEFP PEHEERS 8.

HEHRBEBHT, RPRBFALRER. B, HaBLAAXEIRDP, KRB0
AnFhe MR B LB #AT .

B 1.1 #METHTAIIREE TR FRRS.

class strin
char datg[go]; #——— Private data member
public: -
void copy{char *s} { strcpy(data,s); }
Pubtic member functions { string{char *s="") i copy(sh}

5

] —— |

Bl RENEEREIL

1.3.2 K3 |

EFRENALT, THRFEATRENBERRZBEBRRTNEFREREORA. &
W, HRAAERFER AL R EF B, CHREAXDXBFEEFTEETHELK
RAE, WENFRYEEFOEAFHRARRE SR BOER, XERERRHED
VR BT e p0 B 258, EARFRPERAE BAEENER R,

19 2 K%, B 0 I o OB 1R T R R S M ST —

1.3,3 WRERHRE

HAMSNBRAEHBEEN AN HERROES. ~BEXT—~/1%E, KR
HoxAHRBE F—4 58, RENRBERTREXENSTRAAR R B, Rk
B OAVETTRESFHAR REIEREMER,

WA MRB AL T TR RBN AWML, BB, RTTLIAERMER A — %
B, R AR IR A 0 25 e VR BB AR S R P e Y MRS . MR AR, &
WHOTERRE, $—, TRIEHNRARR A RSO RANABE PR BRERRE. X
S5 O A R R O T IR A R - ¥R . R R S XUGR R R AR AR R
B2 SIS ST RMBBIRAE AR T ERER R ATEAENRRER. SHERR
GYER N, Bh W BURMUIIIE L. CHEXRIREBBEAXHNRIEX, H)F #

9



9 R S DR 2R A B
BHRRINESH - REEHHRPRBIRY, ﬁﬂ‘FE’f?I‘s

class TRect |
public:
// these are the data members
short £Top; '
short fleft:
short fBottom;
short fRight;
// these are the member functions
short Area(void);
Boolean PointInRect (Point ttht]
1; "

BRAREBYAH TREN LT TRect, REWHERBRASTRRAER. XBF
public : 38§ 7 B B FIER 1 bR S BT R Ko
BUte, HRTTRUR T 30 B AR AY TRect 0 B0 A2 ) T A Y ST 2R 7.

¢lass TRoundRect : public TRect {
protected: :

// add scme new members

short fHOval;

short fVWOval;:

public:
// and override the area member functidﬁj
short Area{void);
14 )
TRoundRect;E K TRect iR 4 By F. 33 A B S B BG4 £ TRoundRect FE R
WA TR A L@ Fpublic, & B YiTRoundRect B /A3t ) TRectiRAE H KiN. E
B % TRoundRect & A3k i N TRectifA: i), FETRoundRectZEBH IR W LIR TRectKFE
gagwl 2 —heaba, BB, 4ROV EL@IR—A-TRoundRectl & -6t FHl & 0 Fkifi () TRect 48
EXHBREERR R, HRABEEOE—FAEBoubllic BT, NIREEAY, K
B BIEEN, X, iﬁ:&%ﬁﬂﬁﬁr%ﬂﬂﬁﬁﬁﬁ@Eﬁ]ﬂﬂ%%ﬂfﬁﬁ%ﬁﬁﬁﬁfiﬁ%o
T RATHIR SR, RERSEREEERHESL (HER HRATRARF T
Wi AT SR A AYSFR A0 R 7 AR M R A 1) T 2 A0 SR, 7 BB {Eiﬁfciéi‘éﬁ
B 2 4 PR P S B0 R A o R W RSB R R B R &L
TRoundRectiE B T WA FMHE R, [HOvaIFIVOval, J L 4 T8 i I A T AR o

TRoundRect8E 5 T 38 B TRect i1 B 5576 00 A RO IO A~ B3R 304 Bk Bl & J&, TRoundRect

B ArcafR R B 3, PIEEERH R EE #ER N EHH.

1.3.4 mH :

REHBHRAREBNR R BRSO RBEEE - MRBBH-H2RARRAW
BlA, W, XBNE—ZARACACHRENEREAE G, MRREY T H 4 TRect
% (NTEMRFEERR) JE—NEREHF & HEITop, fLeft, iBottomAllRight i 5
7 S

10




TRect rectls

TRect rectl;
rectl.fTop = 0;
rectl.fleft = 0;
rectl.fBottom = 100;
rectl. fRight = 300:
rectd.fTop = 20:
rect2.fleft = 30;
rect2.fBottom = 400;
rect2. fRight = 100Q;

ﬂ%%&ﬂﬁﬁﬁ%%m%ﬁﬁéaﬁﬂﬁ,mi$8%@imﬁ~%EM&Mﬁﬁ
SR A | |

WA Rstatic R BFRP—MRBERR, B, RABAR R BB G x4
tE, J‘iﬂé‘,R’ﬁﬂﬁ—ﬁfjm/f‘ﬁﬁﬁiﬁiﬂﬁﬁﬂﬂinTﬁ:,ﬁnﬁéﬂﬁ*ﬁ%&&ETﬁ?@?&%ﬁkﬁiﬁﬁfﬁg
ﬁﬁ%ﬁﬁ&ﬁ&%ﬂ%ﬁﬁﬁ%¢o%%&ﬁ%ﬂ?é%&ﬁ«?@ﬁ“ﬁ%ﬁ&ﬁ,
U LR |

T B BB BB R A R IR TRect KR e,

class TRect |

public:
// static menbher
static short fNumRects;

// these ara the data menbers
short fTop;

short flefr;
short fBottom;
short fRight;

// these are the member funetions
short Arealvoid}:

Beolean PointInRect (Point thebt};

%ﬁﬁﬁ&%ﬂﬁ%¢ﬁﬁoEﬂﬁﬁ%ﬂ%ir@ﬁéﬁﬁﬁﬂﬁﬁiﬁwmmﬁ
BB R T B F TR M3 /6 TR RIS M NumRect s 45 1 A

short TRect:;fNumRects = (3

—HRZRNFEWRLZE, BERA FTEBAE—~TRect (YR R MM ASEL, M %K B
mﬁEﬁ¢ﬁﬁﬁﬁﬁﬁ%%%%ﬁ%%ﬁﬁﬁ%é—#oE%E%%E;ﬂMﬁﬁEﬁ
%ﬁﬁ%ﬁ?ﬁ%t%ﬁ%ﬁ?ﬁﬁ&%%%ﬁﬁﬁ,Htﬁﬁkﬁﬁﬁ%ﬂ#a%ﬁ,
A%ﬁ%ﬁ%ﬁﬁﬁ%ﬁ%ﬁﬁ%%%@ﬁ(ﬁﬁ.ﬁ?ﬁﬂﬁ)ﬁ%u

1.3.5 mRERYK

R RBOTA N R LR R R T, SHE—XMRRE S HMRRBARR,
R G W Rt RN BEN R A BRGR BRI, MRAAEKT . TR, Ly
X R 5% 6 e AR L2 BB R B AR,

R REAE 2R R B EBC WA — A M T R 0 SR 19 X0 B 45 41 o FE 1A
J‘:‘:‘%iﬁ}ﬁiﬁ@%ﬁﬁfﬁﬁ%ﬁ_ﬁﬂﬁéﬁiﬁ@é%ﬁﬁ%ﬁﬁ, PR R 53 B O (R A s

P 11



R T A R R R AR
RENG A REELH BB G R XA R H R R B
BiR% e CHB—AAMYAEST “this” FEMBE — W5 KR AT L X 4“this”
LA AR, B R IE AT R T B RN . B, HEBUT X AIE R
R B,
¢lass TRect f
public: )
// these are the data members
short £Top:
short fleft;
short fBottom;
short fRight; .
// these are the member functions

short Area(void);
Boolean PointTnRect{Point thePt};

) —
ECHEMT BRBER “this” BRZE, B4 K R K FAreaflPointInRect 325R i 1)
mT : . .

short Area(TRect * this);
Boolean PointInRect {(TRect * this, Point thefr):

BT “this” BLRBEN, BHEALEERHERNRA SHETEP. A R0 A
EARXLEACHEA R R B ERREGYE, BYERRRAEERN, SFEFLH
IR R E T,

CHH{EF “this” RBE. ERABHEDPHPBHRRA, REHAN>ERR&EHREH
RN RNERA, RTLUERRBRAE LR “th” S|HAXNSE S, ARXEEARE
AR, M HEENN NS RALARER T RYEE, ATEHER “this”

M08 B — AN R R, RETRIE virtual R M R B 2 Y, SIRCHR &
BB RETBERESXBPERE, MU TRBRUENR,

class TRect { ' : '

public:

// these are the data members-

short fTop:

short fleft;

short fBottom;

short fRight;

// these are the member functions

virtual short Arealvocid};

virtual Boolean PointInRect (Point thePt),

H

BURABETES SENAEXEANRERTRAR”. XESYEHRLEERRY
R EBRE . HE, KATEXLERENER, REFREZRIEATBEEEHF
BhRER AR RS, FIEEE BB IE R,

FEPRAEEAREETREN. B, FEEFERTER T BEHETERRA
REEA, #HEEEEEREERAANNKE. R, BUEERARRTEN., XERE

WIFET ARG AR — R, R AR RER B R T R
12
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f4b. EBTE, KABERAFARRBLERARHEE, ARBEAENEERAR
SR, _
T 5 R 1 B sra e 2C S U8 BT A LR B R SRR P B R B S B (U T AR IR
TR B AL BT o TR AN R B B A RO IR R A T I T AS T S A TR A SR R
AR P W E A ROR B E “this” 0. XRWREEMNAEFRITHK R E
FYE W A B o

1.3.6  MEEMMEHER |

CHIRIER R 2%, BRE—MRERRNE. REREEQRANRY § &
PO SR . e OUERR S E PR 0 M SR R HA R R TR R R
FATIRAR E TR, LIRS R R 00 RACR IR 0 AT R
TR G 57 5 RO TR - -

WHERE—FRARY, CRAARCHRBRANAT, WTEENEWREH T
BAT, BHEF—AFES (~) o A1, B THETHEREN TR SRMT i 3
RANHES, TR

class TRect {
public: -

// these are the data members

shart. fTop;

short fleft;

short fBottoms

short fRight;

// these are the member Ffunctions

short Area{void);

Boolean PointInRect {Peint thePt);

/{ constructor )

TRect (void);

// destructor

" ~TRect (void) ;
iz
MB—-AARBHHERFZAIN, WEKXBNE AT RBINRBONR, HY
IR X I R T e AR _
HWHE S AN HES BT E B R RY R, RESTRANRET

(1, (B3 HE BT REN DA T, ARG WERS, BENHFHNRE, ¥R ECH
PR, Wit WA RRK TRt RN MER, ATERNREEEINE M.

TRect (short top = 0, sheort jeft = 0,
short bottom = 0, short right = 0):

WAk gh B 0, FATEUTHGRS RBRER RS, SRS
T M. T B R SR A R U 3 AU R M0 SR
TRect; : TReckt {short top, short left, short bottom, short right)|{
fTop = top;

fleft = left;
fBottom = bottom;

13



fRight = right;

H

HREHADE R EAE WA T AR B O BT A5, R
AU R RS, RWEBRAY.

HAKERBRE S RB, THR T IR ABNA ARSI E
TR AP VAR BT o T M 3 R I R S Y 5 DA VR A 2 1y 5 o A O e

T SRS R AT TR A (5 B, 70 T 48 0 TR g o U T IR R R A B
HEBER U TERA DS, AARERBEATE MERNREEES A,
W 738 B — A A S TR AL B R R, BRI R LS BA R R B, SR TRec
HEFEHBIERN, HFUEN—RA RS, HAQhitRectRect BRNAT. & 7,
FEATERTRect X £ 2 J5 ¥ JE 3% i 3o

F—77H, HHEREESTEREEEE R RHTE.

HTFHBENRELABNERARNEBET S, BRIFEH—ABEHE®S.

14



#—%% Borland E¥EO (BGD

L EANTER (RO #ET, EREREERRERGHEM. WRREEE — 8
CHEFRIF AR, FHEFEATREBKE, ReZRFEINTurbe CriigR 3 i (7 L
Ao ERGCKR N ETE R CUER P RS R MIER R M. Borland ARFL B H B
O BT . Microsoft FE M HHDOS BB O3FH (Windows3,0) 7EiHAHLL ok
RuslREAER. HEIE P ERESTRAER, S8R, RRTRNER. LR
EFEXRBFEGTREAKT. |
HTRUEBFETFHERTEYNES, E4ERMNAEREB—TBCURMHNES T,
A, WM T HBCIRIH MG, H AT Turbo CH TR T WA LM T i, S 20T
BABGIEY B, HRHE—EERNAR, |
 ERRNRR, RIMGTF & — A QU iracta i MBI B A R RF LA PN
W%, BAEREH LA R U E B R R S R i fracial R,

2.1 Ik BGI

WFE—- A REHCHEALRRF, B¥HAE—ENsR. #in, 25— E%ﬁ%%}
Fia, HAGERNBREGNEBER. B4 ARFNRKRE MEERNSRENE
CRAER, Y, EEREERENE— SRS LEEEE. XERRT "
MR E T ERNF, CAR R EPCR e R A, TR MR T, T
BELHARAGEE FATPC G— A EHARNEEAR) . #5, BOIXREHRH
BB “BRE” o IR, REORITEY RFAWEEGREMUR. RIVE EABCIINR
AP SRR, B 24 R () PR A B T I A B
U BTFREH N RB R NBGIERH R nitgraph () , BHENTMHFEE,

wold far initgraphtint far *gdriver.int far ~gmode,char far *driver_path);

FEI HEgraohics, hﬂF'&!ﬁ’mngxaph( YRR R, {xb%ﬁﬁﬂﬁfﬁﬁcﬁl@lﬁh ¢ 2
fa¥Egraphics, b, ﬁ*ﬁﬁﬂﬁ%%mﬂmﬁ%ﬁﬁﬁwy“ﬁmmﬁﬁﬂﬁxo
ﬁ&ﬁ%ﬂmm@ﬂ)%ﬁﬁﬁﬁ*;Wﬁ¢imﬁ%ﬁ*%%ﬁ%FH,bM%ﬁ

43518 1 PR e S AR R B R . S SAE EFM Turbo C+ BB IRSIRF X
e 24 BN R S R B R R M Turbe CHEERE—IRIRHLM, BEWH. 4T R L.

BB XENBBESTHUERIZBRE, W

tnitgrapii(&driver,&mode,"\\compiiers\\tcpp\\graphics®};

a4, ERMURBLSBRES, M
jnitgraphisdriver dmode. “graphicsi\drivers®);

15



EBEZAFF T, mitgraph( ) 8 58 HRdrivers, ‘& & HFeraphics FE B, W
graphicsQ A 23T A AT Hf. MPBCIEEREEF XA RBIER E L THEF R
—Ha®E, Ba, HTLITIYRN Hinitgraph( )

inftgraph{&driver &mode,”"):

X, BBRABEHEENEE. HER, SRR AeR, BLAHAESEHALRE
—& R, WATurbo CHINBAMRME N LI, _

BAe, ERMFAREHBinitgraph( ) EEEBERR B Einitgraph( ) W
ABTHEEM, KRS EE RS EN BRI BP MR, 5, E T ikinitgraph( )
H I EE R WA R X AT R — A s R R ¥ HDETECT,
HB &, nitgraph( YHHE M B R RLE N B 5 5 4 MR 5 # YDETECTZEgraphics, b
MR, HABGIRIES, LI e U R SR E TR, |

initgraph({ > PREHEMETFIBEENH AN EME BAFEAST-ITRAEYK
g, DRTEEIMEE M. 78§ Hinitgraph( ) 205, KR UZEXSETHME, B
S UTBGIA f e T A1 4 B B R FERAEEPCRPEERSWER —1TER, ChEEE
38 E BIAB G ah B 3 A B B 42

L S FBREREH, mnitgraph( ) #F % HEMNH: F fclosegraph( ) , MR FS
BN FEZTRREIT B A B I ) B B closegraph( ), B S HIBGLR A B R e ¥R 3% il A
mitgraph( ) AR HWBIER, W Hclosegraph( ) m?ﬁ»ﬂ-%ﬁﬁl, BNE 7 RILALRE
5l 8o

- 2.2 WEEAMDBGI BF |

MBS RS R, URNBS - HAWEERE, BES Thigre-
aph O Ficlosegraph( ) HE¥. THKBEFKBERIIBA Turbo CHS 18 15 ETH B R
To Eﬁiwﬁﬁ¢ﬁW%%TﬁﬁﬁﬁmEMmCHE%EE%£$@W,WTH%E
28 e 4 B B I HE R

#include <graphies.h> {1 Turbo C++ graphics header
maind)
{ . _
- int gdriver = DETECT: . /7 Use autodetection of
// the graphics adapter
int gmode; // For autodetection use a
¥/ variable placeholder
‘ /7 for the graphics mode |
initgrapk(tgdriver,&amode,**); {7 Initialize graphics
/4 ... put drawing commands here ...
closegraph(): /! Exit grashics mode

!
IMRGEZ I HERHCEFR, HHRECHHEHT, Bas HEREDBRERIABY
B A ADFEAUZ R LSRR ATE k. ECHE, J/FHBTERSERFFBREE 8 2
T RWFRY AT RECHERERA/ « % /o #lin, CREBREsY
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/* Exit graphics mode *7

HAL T CHI I

41 Exit graphics mode

B#RTurbo CHERFMHABR, X HHRIVEEACHFHERAE,

WMBARRIE L B A4 BEH AR, WHERELER—MpE, TANHE
e, LARMPCH TR E R WRBEIBMR, HHIEREBIE R X, 155 &
REMAE, (REERiniterash( ) ZHABEEXHEX. )

IERAVFNEE XA B, 78N xfgraphics, bFRIE M # includeif MH 5. 18
—EB B LB OF XA IS4, HiRE, X#Faraphics, hF A 4 # defineif A MIBGIE
K EERN, WMEREH BRI XA, Ba, RIFHEER LS, HTube CHEPIH
BHBFEET.

A Amitgraph( ) 3% HHBTREMBIE R, BNYDETECTYE M — 285 M H 14
%, ZIARNFRANBE SRR LEHBME AR EREILEFST, BHE—8, %
P BN TS SR A 3 T W AR SR 4TS R . 70 imitgraph( ) 2JE, AT LA
gdriverfilgmode, BB BENB—HRPEREMNWHLTB—HER B = BSR4 2R
HBGUKHEF XM E R, NRARAREERNEZ RRBEFEABIGRLYE
2, FOFEBREMEE. T—URIVEREIEE, ERREHRF I N R
BRI 0 e R - 5 . o

BEREMG, BINEFRFRBGHXARNHLNETHRRE. Fit, MR
BRI, MEEFRLTEEER, BOHRHEW— X iRh B RN, —1xB K
HE¥ Fgraphresuli( ) , BT 5 NEE AN HEEREHERRE. H—4Tubo CHE
¥okgrapherrormsg( ) , ERgraphresult( ) BEME, FRAELHBRED, € F—
ABED, RIPHEAXRERRNEY, UNASE TR RENESE.

2.3 R EER

MR R Turbo AR WA, H9RRBEN BTN AN HNE 2. #i0
f, initgraph O RISSAETH#ETIbo CHER RS BIF LN B R, MREXFHE
FEH, LRAFNEBEHES, BENRLELE. ERNGE—IEREFE, B
WU R B S, © X RBGIRE BT MU A MM H &, B i
BOIX A EGREEHNERERFED 2P, B4, REEREREEIAN BHEA
M.

WBRNETERRNGEGHF, DEMREINEENSR. THZKNZEN, B
BRURIT B .

/1 errtest.cpp -- Demonstrates how errors can be detected when
/7 initializing the graphjcs system.
#include <graphics.h)

17



#include <stdio.h>
#include {conio.h>
#include {stdlib.h>

maial)

{
int gmode, gerror, gdriver = DETECT;

initgraph{Radriver, bgmode, " \\te\ibgi“); /7 Autodetect and initialize
o /f graphics adapter and mode
gerror = graphresult{); /f Get error flag value
if {gerror < 0) { /1 1f 1t's negative then an
// error has occurred, Use
/! grapherrormsg() to print an
f/ appropriate error message. -
printf(*Graphics initialization error: ");:
‘printf{"%s \n",qrapherrormsg{gerrorl)); . ,
) exit{l}; ' /! Since error, quit program

/7 1f-no graphics error has occurred, then print a greéting
outtext(“Hello graphics world! Press any key to exit ..."):

// Use getch{) to wait for the user to strike a key, otherwise the
7/ program will immediately execute closegraph{} and the screen wil}
/1 be cleared and switched to text mode,

getch();
closegraph(); J7-Exit graphics inode’
retura{0); /! Return no error value to DOS

¥ _ _
ABERAAENERAELE, DERM, METWOTER.

press any key to exit sse

" Hello graphics world!

HE RATEE, B4 BRRELNERES FELRRF. RGN ERT
SEE R, FEEREFEART. . - |

S F AR LA — A BB outtext () BT LR BB B HF E X
o 28 o S AL BBC TR B M FA- % TR B IE S ik BB 2 — o 53— - B Abouttextxy (), B
AR TSR AR E LR REXTA S, RISESSEENRENNE XH T &
W, M E R REHBCIZ BMEL LENER:  ©

1]

| 2.4 f H 4 WF

EERt, ROERQESFREIE. “REY RAIRTEIR 3 LAEE A R R /DRY
B BT BME R AR R R AL KT A BAR 4 H P RAT SR T iR X
PR REHN “BRILEFRRE a2, U B i AT AN ) st & 3R R

2 iU E RS TR N REEAS. B A BHRENHATARATE-
BGIZ 5 A BUE SR B4R, 8%, PCLETAN EERAEILR O, 0 FHE
PMRRE FfA. BERARATEERFNE TA. B AR T 47 SR T Y L B
Mgk, Turbo CHEAEWAEMeetmaxx( ) Figetmaxy( ), KAl LAV S (TR ke
§ri— R T T T T AR IR D

18



msx_x_coordinate = getmaxx();
max_y_coordinate = getmaxy{}:

Pixel {G,0)

senbtbobbabanea

| W o2.1 ApAE s

PR S, A RAEAE S AR F B E R A M o R R LA R, Relb
REWERF BN LR, BABERFAERFHEIEREE WENNAFEEET W ¥
RFE GIND REYFRNEER B0 o FL A TSRRM (gemaxx( ), getma-
xy( ) Sl HRAE S, WEMSBCHEN £ H AR FGH A%T. A, LTI ME
S B R I ' ”

2.5 #% ®H & &
Turbo C++i%kﬁﬁ‘l%@ﬁﬁ & EBER KRB, ﬁZRﬁ?ﬁmﬁ%fﬂ A¥
BIRE=ARELENEREH.
T, RATEHE - HEFIBCINLERY. %ﬂBGIEPﬁ%ﬂE@%EEﬁ PWplX&l( Y
ﬂmmu)ﬁﬁo@ﬂ,ﬁ%ﬂﬁﬁﬁWMﬁo

2.5.1 ## .

puipixel( ) Mlgetpixel( )—*&Hﬁﬁﬁﬂﬁﬁ?m—"‘{%? Putplxel( )ﬁ%ﬁ[*ﬂ&*ﬁ‘%ﬁ
B (B B & EBEGER BT getpixel( ) o H M A EUM & FE 2L R B0 B A0 4 i 8
EYiG. XREENERE.: )

unsigned far getpixel{int x, intl y):
void far putpixel(int x, int y, int color):

KL, getpixel( YIEF& (x, V) LR BTN XX R IL AR
A
19



putpixel(10¢,200,RED}:
color = getpixel{20,50):

R T BB TGH EIBEF TR A Y, ERIIME —4 Fpuipixel (O )R
 LEBLERI000MRER, REHectpixel O FHME BT, LUEEZ HHHETF.

TERSE RN RT,

{{ randpixl.cpp -- This program randomly plots 1000 pixels on the
/] screen and then thins them out by erasing every other pixe?.
#include <graphics.h)> '

#include <stdlib.m>

#fincliude <conio.hd

#include <time.n>

main{)
o _
int gdriver = DETECT:

int gmode;
int maxx, maxy: // Maximum coordinates of screen’

int maxcolor: /7 This mode’s max color vatue
int i, x, vy, color;

initgraph(&gdriver.&gmode.'\\tc\\bgi'): ,
randomizef ). . /f Initialize the random number generator
/i Get the maximum x and y screen coordinates and the largest valig
/! color for this mode

maxx = getmaxx():

maxy = getmaxy():

maxcolior = getmaxcolor();

for (i=0: i<1000; j++} {

K = randomimaxs+]l): // Use +1 for these since

¥ = random(maxy+l): /! random returns 3 value

calor = random{maxcolor+]}: /7 between 0 and num-1
,l’putpixel(x.y.coiorJ: // Cotor the pixal

/7 Now scan through the screen and thin sut the nonblack pixels,
7/ This is done by using the getpixel(} command to Tocate the nonblack
{f p;xels. Every other pixel that is found is reset to Black.
for (y=0; Y<mmaxy: y++}
for (x=0; K{=MAxX;: X++)
1f {getpixel(x,y) 1= BLACK) {

if (i%2 == Q) . 7/ Only reset every
Putpixel{x,y BLACK); /7 other pixe]
i+ '
) .

.

duttextxy(0,0, Press Any Key to Continue «aa®):
getch(};

closegraph();

return(0};

A #E5 M 6FIBGI H SR E SR WA kTR R TR ERBEEERZ &, H
A E B ectmaxx () Mlgetmaxy () LU R KB v R AR o B4, 3l 499 P e tmin e
jr ¢ ),ﬁﬁé‘tﬁ*ﬁ‘ﬁﬁﬁf%if@?ﬂﬁﬁﬁﬂ%ﬁﬂ?"&ﬂﬁﬁ%ﬁﬁﬁp XA BRI AR I0 4
B S WA B, 24 I 0 B A ORI A B 2 ), getmaxcolor ( ) i # 43
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frgetmaxx( ) Flgermaxy( ) TR 4 B REND £ 4 S AR BUR &M EF. Wk By
BJ5— 40 Rxfrandomize ( Y. TR BHIRE 1 R D)0 RIS R RAFRMH T

WHE, EXTEFPARITERRE. BARSHMREBERECBEIITHILER
A, B TR R, BHRE 2.

H—ATorfFIFAE R BENLE B8 %, WML B MFAER ¥ L& el A
BB afM () B hgetmaxcolor( YiREM A GERAER . EXMTREZ &, @&
MR SHEHAKESBENETESRE

T AMor I A X R R . E B 0 B AT R £ R — 4
HT IR BRE, WTREGENER, TELM Pretpixel( YHERE . &
f— Y Ygetpize{ VBEWARB AW BER , BF Fputpizel O EEREN BAM Hid
AR R, Biiputpizel ( )ZEG—-IKE LB A ERN BART BN THRZ
A Emaciimaxy Bl CENBRTFERKOBELR o A£HEHHgetmaxx( )Fi getma™
YOI EREREXNTER, ‘

2.5.2 #fEE

AARIEESET ERLHAEEE. FiE—S5BENTHELETurbo CH BGIH
BAESTIE R, LRITAE S ERER 82 B 2 B AT B BE4larc () circle( ),
drawpoly( ), cllipse ),line( ) Frectangle( ) BEr X A4 BECHN B—42E T Q55
Ky A%, WONBEATEDS LRA R ENL UL E AT E— BT, A 4,

KRB - HE L RERR A, TWE-- G0 I & & . 5 i,
arc i —E8 I, McircleQBi—1H, circleQ IR =450, RLExFy 4 7 DR
PlE LR, REBHAEUN. B—IeRlEdrawpely O, AP By S8 3 4 D)
R R SEE, TR K R B, IR R R P B —A SRR A4
HiE, MmN B -

AR DG BIBE B FRR UMM, R CUEHET B R a, B WA
Br B KR GEarc( Yfcircle ) AT T) o B =%, RIOVEERIEAHE i
A B EE,

PR RS — MR B HH A2 B R R R RN A T &
B TE BRI AR WA 2 B 5] SR R0 8 Ak A e

BeRARATS EENS PR G-2EG4ES B, WIME Houttextxy ( VIEX
BREH, hE—EEREENE. THREER,

/i draw.cpp -- Shows you most of Lhe simple drawing routines in the BGE.
/7 These do not include the €il3 routines or the various line styles

/7 that are available.

#include <graphics.h>

#include <conic.h>

main()

{
int gmode, maxx, maxy. gdriver - DETECT
ini points[10];

initgraph{igdriver,&gmode. *\\tc\\bgi®)s
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maxx = getmaxx({}; maxy = getmaxy(};

/4 Draw an arc, circle, and polygon on the top portion of the scresh
7/ and an ellipse, line, and rectangle on the lower portion
arcimaxx/6,maxy/4,0,135,50};

puttextxy(maxx/6-textwidth( arc")/2,0,%arc");

circlelmaxx/2 maxy/4.60);
outtextxy(maxx/2-textwidth( circle™}/2.0."circle®);

pointsf0] = maxx*5/6-23: points(1] = maxy/4-20:

points[2] = maxx*5/6-30; points[3] = maxy/4+25;

points(4] = maxx*5/6+40; points[5] = maxy/4+15:

points(6] = maxx*5/6+20; points[7] = maxy/4-30;

pointsf8] = points{0}; points[9] = points[1];

drawpoly(%, points):

outtextxy(maxx*5/6-textwidth( "drawpoly®)/2,0, "drawpoly”);

eltipselmaxx/6.maxy*3/4,0,360,75,.20);

outtextxy(maxx/6-textwidth(“ellipse”)/2 maxy-textheight("1*),"ellipse” ' H

line{maxx/2-25,maxy*3/4-25 maxx/2+25 maxy*3/4+25);

outtextxy{maxzx/2-textwidth("line”}/2 maxy-textheight("1"),"1ine");

rectangle(maxx*5/6-30,.maxy*3/4-20 maxx*5/6+30, maxy*3/4+20);

outtextxy(maxx*5/6-textwidth(*rectangle®}/2 maxy-textheight(*i"},
“rectangle®);

getch{):
closegraph{);
return(0}:

}
XA R FF P A I BRI E 2, 20 R, %ﬁﬂﬁﬁi%@[ﬁﬁm@'{:%ﬂﬁﬁﬁ% R

7 .

arc circle . draupoly

@
\

-
-

elligse line rectangle

B 2,2 draw,copl) f i

arci{x.y.st_angle.end_angle, rad1us).
circlelx,y,redius); P,

drawpoly{oumber_of_ points,array_of_xy_points};
ellipse(x.y,st_anglte,end_angle, xrad1us.yradius}'

Vine{x1.¥l.x2,y2):
rectangte(lefi,top,right bottom).‘
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BER A RAN I ERRE, DEREE D HTube CHAERTRRBE AN ZE,E
TR B AN RIS AR, HEERMNEM M textheight ( ) fltextwidth( ) ¥ LATE
BEREXFAF RN, ERETEERAEEEIHNEH.

WHCH, FERNWERRE R B2 BARRN EEEERNF6. fln, &
TR R R AR B, FREFNETAENBE, BRERINENIL,
MR gl R ETIME AR R,

2.5.3 HMEEE

TR — T, RETARHBR2HNRGRE, Tubo CHEF—ARKEY, &M
fhiamlmE R, RAAREENR, XEHEYRbar( ), barsd( ), fillpely( ), fillel-
lipse C ) pieslice ) Miscctor( ) o R LB PITRILE , X A M Bt R I o AAG I, KA BH
ARARGHFTERE, G, BERAMLY., XuBnE— 60 agRne,

void far bar(int left, int top. int right. int bottom};
void far bar3d{int lTeft. int top. int right, int bottom,
int depth, int top_flag); _
veid far fillpoly{int number_of_points, int far *array_of_xy_points);
void far fillellipse(int x, int y. int xradius, int yradius}; )
void far pieslice{int x,int y. int start_angle, int end_angle, inf radius):

void far sector{int x, int y, int start_angle, _
int end_angle, int xradius, int yradius);

St Et gAY BB AR, m¥bar( )}, bar3d( ), fillelipse( ), pleslice( YFIsector{ )
BREBNORAEEE, RNSEIFIGLF DL BRI T BE, THRIERT
R T REEN B RUER R F i BEEillpoly () 7R IREIHY K % Hdrawpoly ( ) BPRE
T BT ERBLNNSENAMSGIRNESHAERE LB LI,

W, ERNBE—ARF, S0 AR RYON 05— 25 5 1 R R,
BRFPERENAIAAMRE, HFES— KRS MR R EE. B2,57 8 hEBFR AN B
W MBI HEBENBHLRY, AHEL#, SLEHHEORN. RENEFR,

/1 showfill.cpp -- This program displays most of the functions

/f that use the fill styles provided by the BGI. It draws a bar,

{f a 3d bar, and a filled pelygen on the top portion of the screen
// and a piestice, a-filled ellipse, and a filled elliptical region
// on the bottom porticn.

#include <graphics.h>

fiinclude <conig.h)

maing)
{ _
int gdriver = DETECT, gmode:
int maxx, maxy, points[10];

initgraph{dgdriver.bgmode, "\\tc\\bgi®);

maxx = getmaxx{}; maxy = getmaxy(}:
bar{maxx/6-20.maxy/4-30,maxx/6+20,maxy/4+20):
oottextxy{maxx/6-textwidth("bar")/2.0,."bar"}:
bar3d(maxx/2-20,maxy/4-30,maxx/2+20, maxy/4+20.10.1}:
outtextxy(maxx/Z-textwidth{"bar3d"}/2.0. bar3d"):
peintsf0) = maxx*5/6-20; points{1] = maxys4-20;

points[2) = maxx*5/6:30;  points(3] = maxy/4+25;
23



points{4] = Mmaxx*5/6+40: points(5] = maxy/4+1%:

pointsi6] = maxx*5/6+20; peintsl7] = maxy/4-30C;
points{8) = points[0]; poinis[9] = points[1];
fillpoly{5.pcints);

. outtextxy{maxx*h/6-textwidth{"fillpaly=)/2.0, Ffillpoly"}:
piestice{maxx/6,maxy*3/4,0 45,75);
outtextxy{maxx/6-textwidth{“pieslice™}/Z,maxy-textheight(=1"),

“pieslice™});
fillellipse(maxx/2 . maxy*3/4,75,15};
cuttextry(maxx/2-textwidth{"fillel)ipse”)/2,

maxy-textheight("1*). fillellipse”);
sector{maxx*5/6,maxy~3/4,25,295,75,10);
outtextxy{maxx*S/6-textwidth("sector®)/2 . maxy-textheight(*1"), "sector”); -
getch();

- ¢closegraph(): -
raturn{Q): '

bar bar3d fillpaly

pieslice fillellipse sector

B 2,3 showlill,cppty iy

W, WAL BB, AL ERMBERMMEREY FUE, ek m
BEEA 42—, BEHLUMESERMASG, ZRNNERY, REVWRMREER
RE, FUEFRIHOSGER BT AR EHERS, Tubo CHIRME—ABRN seti-
illetyleC ) REGEMH TREFTH R fEh—A5H, IERNESEAEN nitge-
aph( ) Z G niE Al | "

setfillstyle(HATCH_FILL BLUEY;

W, AR EAES (EGARVCAZRS) MEBERAHFHEMNEL, HATCH_FILL
BLUBKE, LIRHEMBEMBRAR, MBI Egraphios, hia it 2 5230,
EF I, RSN DEHER SR E CHATER.,

PriZ T BRI L Borland & 45 B E 1M TR GBCIH 4 T L B BGE G S A, 4 1%
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A BG4S B, #H T Turbo CHER & &MEENENEMR. AHENE X T,

pieslice( )& & ML THRMIHAM Bl $052 FvEE#300° H R 14 A B0 45 £ 3k 9 A B
Hepieslice( Yo AW, Eillpoly Y BBARHEER TN, EHEERWRGHE, FEHE R
FRAEATIZAREI 7T R

2.5.4 EXFIFER , _

M IR AR, BCIMUThAER A, 5% F, IBM PCRBH R T W
EXHWHAE S ARSE, A, EEBERMN, IBM PCHRMEEAMIE &, £
HRFRECAT. B, #MEBGITE, KRS IEERENEHEND K1 B
BB T, BOIAS— M EEFHRT M. CARE BN 28 & i BB 2 4
Wb, EEBSHEEEL. .

BRI T~ MESRAE AR L BHATFEE KR BRRTECHBR.
BAEF M FAHRNEERBERBTRBAREE “Tubo CH? . BRF LKA L
WTHAEREXS KD BAsEBEH D, sRBEXY R, 5P EELEKTEHEE
BAZ . BE, HOREREEER, | f-

THHRFRRRESZRETR SRR, SR THENY BB WFRS. X4
AR extob MR BRBTHELTE, W Bmahx, dive, muliyDl B E¥initstrle( ),
display( ),erase( )% XACHBES W ME 2 BT E AFRITER— TS FA S MR
ﬁgﬁaE%ﬁﬁﬁT,ﬁmmmmwﬁ%ﬁﬂ%ﬁ&@ﬁi?ﬁ%ﬁ%ﬁm%%ﬁﬁﬁ
EBE.

e -

J/ showtext.cpp -- This program displays a line of text that you can
/1 scale as you please. The program allows the following user

J/ interaction:

f s - shrink the text

ff q - grow or enlarge the text .
i space - switch between horizontal and vertical text format
i q -~ guit the program

finciude <éraphics.h>
f#tinclude <conio.h>
#include (string.h>

const int ENC = 10;
class textobj {
int multx, divx, multy, divy:; 7/ Data components
int newdir, currentdir;
int cx. cy, sw. sh;
char *string; ! L
public: 41 Functions -
textobj{void);:
void iritstylefvoid):
void display{void);
yoid erase{void);
char updatesize(void):w

}i

main()
{

2



int gdriver = DETECT, gmode:
textobi text:
char ch;

initgraph{&gdriver, tgmade,“\\tc\\bgi®):
text.initstylel();
da {
Ctext.display():
ch = text.updatesize();
text.erasel): - '
§ white {ch = "q");
closegraph{};:
return(0};

b

~ // Constructor function for textobj. It fnitializes the object.

textobj::textobj(void)

{ : ’

© meltx = 100; diyx = 100:
multy = 100; divy = 100:;
currentdir = HORIZ_DIR; newdir = HORIZ_QIR:
string = “Turbo {++*;

}

void textobj::initstyle(void)
i .
setfillstyle{SOLID_FILL BLACK):
cx = getmaxx() / 2; cy = getmaxy() / 2:-
- settext justify (CENTER_TEXT,CENTER TEXT):
i} -
]/ Erase the existing string. Use a solid black bar to
!} write pver the texi and erase it,
void textobj::erase(vaid)
{ 4
.sw = textwidth{string) / 2:
sh = textheight{string) * 3 / 2:
$if (currentdir == HORIZ DIR) {
if (sw > cx)} swe=cx +1;
if {sh > ¢cy) sh=cy + Iz
bar(cx-sw,cy-sh, cx+sw,Cytsh):
}
else {
if {sh > ¢x} sh=cx+1:
if (sw > cy) sw=cy + 18
bar{cxssh,cy-sw,cutsh, cyrsW);

currentdir = newdir;

}

/7 Resize the text based on the character pressed .
char textobj::updatesize{void) .

thar ch;

ch = getch{): .
/i Resize the text as long as the scale won't go to zero
if (¢ch=="g"} {
iF (divx > INC) {
givx -= INC; multx += INC;
}
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if (divy > THCY |
divy -= INC; multy += INC

}
}
elsa if (ch == 's") {
if (multx > INC} {
© omultx «= IHC: divx += [MC:

}

if (multy > INC) (
t multy -= INC; divy += INC;
) ;

else if (¢h == ' "'} -
. newdir = (newdir == HOR1Z_DIR)? ?ERT DIR : HORIZ_DIR:

return ch:

// Display the text with the new text specifications -
void textobj::display(void)
{

setusercharsizetmul tx, divi,multy. divy):
settextstyle{SARS_SERIF_FONT,currentdir USER_CHAR_SIZL):
guttextxyl(cx,cy,string);

}
XA B TR R UL ITH SR R, El#}&fﬂiﬁﬁ?’%‘*%fﬁﬁc HiR . ﬂ:&ﬁ]ﬁ%ﬁﬂﬂﬁ

B W, RITESLWE—4HBtextob] () HA I HAE:

textubj::textnbj(vo1d)

B4y (textod)) P FEBMRNRBET RENBRAFRENRIDZE. X
T, BHRERSEMHEMERRF—HEFextobj, RITHTM? Fo £CH D, X
Fhassl i ABRE “HRER” o BHUBENRMGL, JHXBRBRRHCHERN, W

textobj text;

WE SHEALENAEE L FOHERER. (RteatBBRMERFEN ‘A7,
TRABEBILN. ) FFER KM HHE 4 textobj O EE, ﬂ'ﬂ%’%ﬁ'@]ﬁ&ﬁﬂﬁﬁtex
sob it % ) & — B A5 AR,

RO RS EFHOSHHEEKnitstyle( ) display (), erase()Riupdatesize( ),
HiRE LR RAENCRES Fﬁé&ﬁﬁ"ﬁﬁ:ﬂﬁ—"ﬁ"ﬁﬁﬁﬁzﬁﬂﬁm?m&ﬁﬁiﬁﬁix B %

B e
B, FTEACHBHRGEER,

text.initstyle():

B AR Gext) BEWHERNYRAT. BETCHOAENRLZNERS F55
F. EXMHET, BRLFRinitstyle(),
ACHMWABBBARENCRFRIEBENTRIREN, EF “H M {28 %
P, ARMEHERSRHCEHRENARERERNES, RN SREHE
PRk, % ST ST, BT AR R T H S, ERMEX L, K
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Pl S E R AR HERF.
B, L RAMELETurbo CHp ERARBRBER. HAI—MIT RNE B~
“Finitstyle ( YW,

voig textobj::initstyle(void)

BN RGRCER NI AN ERET AR XEL. IMIBETFAE B FUREY
E4 6B, HERF RS void, BREREMERKE. RERXR E, REEL
REAREHETLR,

2.6 PERENREE
WRNBSHES - F GBS EAZ, CHIARMNYGSIENAOBCI 4 f, X
B, XA R R BUB R — R S i g —HR T, BEisnmRi, 86T
FERBRP R RS R, ‘
B FBGIT B2 i ISUL A K AR B, B—REHTHRA T, & 2
AT, LRSI —RAH. SR ENEREHLH IR LSRN,
B2, 475 M 5 AR IR U2 R 0. RV AIES M1 WU B, (EEARRMNA & —

—

B 2,4 fractal,cppy#Edin i

AFERIF T BB EE R R EEBCIHS,
T, KA AER B N loodfillC ) MEINERN. KRERFLHHHRRE
AR OAT R RDSBRH F R Tloodfill ) HREE:

void far floodfilllint x. int ¥, 1nt border_color);

X, FiofyigeiiEg ‘BT RY JmAETborder-color iR A K KIiLF B
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Flf i B A R IR P 3L Ab AR AR AR
OB ERATREBEE T ORILN., WHRB AL R RARNRG,
TREA OB R R A R E R, BEaRfe AN, XEFRAREZRATHAR
WAMHE, B, NRMASHEARFRIGERS =410 R, .

AN ZFRFF B — A ractal IERA R B ENRER KRR, UJ@I?FH?@%W%E?Q’Q
W LEE AR EROK PR RS, EAERE LM, B3B8 R factal (MR M
XA B, DUE ST B L T 0 I TR G B M 3T

fractal( YR B i subdivide( ) ESERHAT IERE, X RER— *%Ei, ik

ERHREAEA SPEERENPA, REFEHLABRERELET “57 » REZR

Eﬁﬂﬂ%’%&ﬂa BETAERK TR CEERENE FEEABRNERNy #) # #E
ERH I et 2R T, BER PRI RR B EH PR E MR A gk s,
BAE DB A LRI T AB . BRI BER X DNEA R T B H
iho SRIFHTE ML B AL FE AR — W B TE YT IS AR DB 2,5 7 — B A B 4

BRgk

h1
__:::::;”;?H““““Hm. ARR

”/’F_-—hf‘\““‘-mm&ngwﬁ

h1>h2 .. .
w“:
B2.5 PH—-AReRE |

PR MA BB, HIER, BTSRRI B LR o BN H T b

PRI (TR WEREUHEN. XAREU—FSERNH AR EE,
FILFERTTRAREG B ERREN L, LBRNNF&Eractal( ) BB T F
HBe THRENBERR,

void fractal(int y1, int ¥2, int maxlevel. double h, double scale):

fractal( VpREMT TR Nscale, ERMMEL TEVHREG -FUTRE, B
ERE NI TTARE A TR T 20 RS — BB LUE A — R R AN & /D
scalefl KB, JEERE Mscaletfly Mg FHRAL. Haim, FFH SETLM KX, HY
BIEGEAR, M EMOTRERRER N XEXSHBOFEHTH, $EL, R
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mﬁ%ﬁwﬂﬁmﬁw+ﬁmﬁ%$§ﬁWﬁ%mmﬂWaﬂﬁsMW%%@%%ﬁﬁ%
MEBE, AREHMETFHEEN.S QEEPEIE, THEILOEZRRND . lﬂjf‘f': iy R
R, Bt Mlscale HH R EIAHCRN{ES, BREKEUE T4 Fit, Bk Elrﬂhﬁ?ﬁﬂo.gf
scaleff W& +1830,0,
ﬁ mﬂﬁﬁmiﬁﬁﬁﬁ?EEW%ﬁﬂﬂﬁmﬁﬁﬁ%ﬁ%%ﬂﬂaEﬁﬁ”ﬁ#ﬁ
, BECRBEN AR FXL, EURF N random( )i Turbo CH FEHLES
umﬁﬁﬁ&m5&¥ﬁommmu>%ﬁ%?MMH#ﬁE—¢%mﬁo%%ﬁﬁﬁ&
BT RARERAERGEILE. BiL, RIMEFEREFH ARG RN E, 0
HBARR—-EHEHEATBERF, FREERNFABNET 4. FaREERELAmE R
figiractal PIRERS AW RIscaleld, DEFHXLSENTERBYZEESE

Zxiaih- 2N

/f fractal.cpp -- This pragram combines the 3GI and a fractal routine
/1 to create g fractalized landscape scene. The scene generated is

// slightly different each time you run it. Press any key to quit the
{/ program after the scene is displayed.

#include (graphics.hd

dinclude <math.h>
#include <stdliv.m>
#include <conio.h>
#include <time.hd

const int MAXSIZE = 1000: - /! The fractalized array hgs this room

const int MAXLEVEL = 6: {/ Number of times line is cut in hal¢
const int WATER = 1; 7/ Color of the water on CGAC3 = blue
const int SUK = 2, // Celor of the sun -- on CGAC3 = red
const int SKY = 3, // Color of the sky ~- on CGACY = white
double frct1(MAXSIZE): /1 Array used to hold fractalized lines

7} Functign prototypes for the routines in this program

void subdivide(int f1, fnt £2, double std, double ratio):

void fractal{int y1, int y2, int maxlevel, deuble h, double scale);
void draw_fractal(void};

main()
{

int odriver = A L B S v —



setfillstyle{SOLID_FILL, SUN); // Draw 2 sun by using 2

setcolortSUN); /7 circle floodfilled with'

circief{getmaxx{)-100,4C.20); // the cglior SUH
floedfill{getmaxx() 400 54, SUNJ. - -

getch{); . . /7 Hold scene until key
¢Yoségraph(): : /f nress, Exit graphics mode,

}

i
il
/i
¥
1
H
i

return(0};

This is the main fractal routine. [t fractaiizes a line in cne
dimension only. In this case, the y dimension. The fractalized
line is put into the global array frctl. The parameter maxlevel
specifies how much to break up the iine, and h is a number

between 0 and 1 that specifies the roughness of the line (1 i3
smoothest). and scale is a scale factor that tells how much to

periurb each Tine segment.

void fractal{int yI, int y2, int maxlevel, double h, double scale)
{

int first, last;

double ratia, std,

first = 0; f/f Determing bounds of
Jast = (int)pow(2.0.{double)maxtevel): // array to he used
fret1{first] = y1; f/ Use yl and y2 as end
frctiflast] = y2; /f points of line

ratio = 1.0 / pow(2.0,h}: {/ Defines fractalization
std = scale * ratio; ff decays at each Tevel
subdivide(first, last,std.ratio): ff Start fractalization

}

// This is the werk-horse routine for the fractalization functien. It
£/ computes the midpoint between the two points: pl and p2, and then
// perturbs it by a random factor that is scaled by std. Then it
/f calls itse¥f to fractalize the line segments to the left and
/4 right of the midpeint. This process continues uatil no further
/7 divisions can be made.
void subdivide(int pl, int p2, dauble std. double ratig)
{ .
int midpnt;
double stdmid;
!/ Break the line at the midpaint
midpnt = {pl + p2) / Z;: I/ of point 1 and point 2
/7 1f midpoint is unique from peint 1 and point 2. then perturb it
!/ randomty accoerding to the equation shown '
if {midpnt != pl && midpnt 1= p2) {
frct1[midpnt] = (fret1lpt] + fretilp2ly 7 2 +
{double}({random(16} - B)) / 8.0 * std;
/7 Then frattalize the line segments to the left and right of the
// midpoint by calling subdivide again. Note that the scale factor,
// used to perturb each fractalized point is decreased each call
f/ by the amount in ratio.
stdmid = std * ratio:
subdivide(pl,midpnt,stdmid,ratie); // Fractalize left segment
} subdivide(midpnt.p2,stdmid,ratio}: // Fractalize right segment
}

// This routine displays a fractalized line. The frctl array holds
// y values. The x values are equally spaced across the screen
{{ depending on the number of levels calculated,
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void draw_fractal(veid)

A

int i, %, xinc, 1;

1 = {int)pow(2.0,(double)HAXLEVELY: /7 Humber of points {n fretl

xing = getmaxx{) / 1 = 3 f 2: fi Calculate the x increment that

moveto(0, 100);: ’ /7 is used to draw each line

for (i=0, x=0; i<1; i¢+, x+=xinc) // Draw one line at a time
lineto{x, {int}frcti(il]); £2 using y values in fretld



B—=# BGIZEWH

. EEERESZOTEETHL2ERR UGN, MRAOELEEHN, BGHREET
—HALEREEERLE, CNXHFLMMAERSNER. £AF, RIMESFF—-PHEIIX
BRANSE R, IFEiRESR O ZE R Turbo C++EFF“F‘{§EH% Bl _

B M E RN BGIL EE&<EH@%MME)%%,%Wﬂﬁﬁ%mﬁf#mmﬂ
Eﬁ%ﬁ 7T, REOVEFEITEETRE., HE, %ﬂ%‘ﬁﬂ%Uﬁﬁ ERAHE. £
%ﬁﬁﬁﬂ%@wMﬁ()ﬂwmmw()ﬂﬁobﬂ?Mﬁ?ﬂ@ﬂ%ﬁ* b4

F, ﬁ@ﬁﬂfﬁiﬁfﬁﬁ*,@ﬁﬁﬁ%ﬁﬁﬂ4‘ﬁﬁ, DERRIRIT SN ERER,

: 3.1 BEFREZH
e B B LR R, {ﬁ#mPCE%B@%ZIx{@ﬁﬁ% ARAARE RNT l:l %
Mk, BE, EXLDRRERENR. N4, DRAEGKBUEFARMTGEE R
AT KR R RANRE L. KT, BREWMLHENNEHREEE TR ANES
BCILEFW M # K —putpixel () FMgetpixel () , EMNSEFZEMAE Mo
A, ATMEFERICE, XEFHEHE —E, putpixel () SEBREXERUERR—1
B, TMgetpixel () BERH LEEEMEENYTHRE. ?E"Ffﬁfmﬁﬁ‘f*, RATREE

FARCPA B O T AT AP B AL R X AR K

3.1 2MBARE
putpixel ) eﬁﬁlﬁxi‘w;&bﬁ, ERERELEREETR, %E{H%ﬁﬁi@.ﬁ%é’uﬁﬁﬁi
1, putpixel () MEBPERL, |

void far putpixel(int x, int y. int pixelcolard:

7R A AL AR T 24 B AR AN, BRIy B SO BB T LS5 1
Koy, BRmRERERE. ﬁﬁtgctman () Figetmaxy ) T4HH T AW My K

BRHE. _
plxelcolorﬁjuﬁﬁﬁiﬁ'ﬁﬁﬂﬁ. 04 T pmelcolor%mﬁﬁﬁﬁ%ﬁﬁ{ﬁﬁ#‘ﬂ % 5|

BB CRAMEAET— TR 5 pixeleolorB TARKAy BITAFRE, RHG—FL 51 44
SAA R, 8 T BT R Bl hgetmaxcolor FHORE HRK ISR G,

3.1,2 RERMBIG
BNEgrgmiafEMputpizel () BWRBEHMRENFR, B FHLURTE
K ATE R ERN SRR, IR, FERS, 1RSI T #4088 R A0 3 2R 815 0 S 3

9



BE, HBCILARS, WRLENSESNTEESE, 23,150 K KB L £ —

Hare
S EFIBCHRR AL EAEE Y, KEEDENFERNPCREMERREA, WA
MBGEET A RalesE, XE, “UOHAE” Rege—sBanE. &
MAEKFEHE—T, o '

&30 ZEHHEeTH

setbkcolor ( ) EEIANE RS
setcolor ( ) ' REGHMITRE®
getbkeolor ( ) . BRAROERES
getcolor () ' IRPI A RSEERE
getmaxcolor ¢ ) ' ERRARA BTN ESEE

HEAREN, HWEENLERORAENEARARNRT. HORKRER LS
BRBCBRBRFTANME, XEREEE PR M, FER REAERH R4

Palette
'ndex 0 ~ Sereen
T Y
setcolor(s); ———»[_a_} -— > (1060)
putpixei(10,60);
- - _Color 4 is used to paint pixel
MAXCOLORS | :

B3.1 BERIRE
:‘i% 3,2 ﬁf‘]?’éﬁﬁﬁﬁéﬁﬁﬁ

E 4 I
setpalette () - HERBRFE
setallpalette € ) BEEFANEsRES
“getpalette () JEEE R ABERNEL
getdefaultpaletie { ) BE RN E Al
getpaletiesize ( ) REZ AR SRNK AN
setrghcolor ¢ ) WA RGBE B A AR B
setrgbpaletie () &ERGBﬂ”; ﬁ@%ﬁb’]ﬁﬁiﬁ '




R MEATINER., AEARERHE—T (0 BHSKKEN, SEARE G H
BHG, NAWRYAEEE AR, BCUBMETHS HEY, EieEs. 20, R we

B BoR B E B YT hrR A8 aRE M.
® AR RN AN TEAN -EERA. AT RT, CGAEEE%%H@I%@LEI
TR B FAR B, EGA;&EE&%%H‘JIEJ@.&‘E’.%M?FH@, Hﬂ"ﬁﬂ’i‘ RMIAERE A E

S, BRIV HHBE 4

3.1.3 CGABt _ S | o

CCAFX R LA HERME L BEMHEA, RS BRE S, R R AR5 R B
5, WBMEAH AR GROFDEBSREER @GR B, W REERFHS
@., ﬁﬁﬂﬁ%’rﬁﬁﬁﬂfém%%o RSB LE B ES 4Pt —fEia, '

3.8 CCOAM B (fE4BRBR)

s O REHS © . WHEEA A 2, 9
0 B TS ML, AT B
1 ORERTHE By, M, A
2 AR B, Tk
3 ) S b T . BT, K

% 3.4 THENHLHNE

T

5

#  CGA ﬁ%ﬁ #  EGA/VGA ?’f%&

0 BLACK 0 EGA_BLACK

1 BLUE 1 EGA_BLUE

2 GREEN - 2 - EGA_GREEN

3 CYAN '3 EGA_CYAN

-4 RED - 4 EGA_RED

5 MAGENTA + 5 ... EGA_MAGENTA

6 BROWN 7°  EGA_LIGHTGRAY
7 LIGHTGRAY 20 EGA_BROWN

8 DARKGRAY 56 EGA_DARKGRAY
9 LIGHTBLUE 57 EGA_LIGHTBLUE
10 LIGHTGREEN 58  .EGA_LIGHTGREEN
11 LIGHTCYAN 59 EGA_LIGHTCYAN
12 LIGHTRED 60 EGA_LIGHTRED
13 LIGHTMAGENTA . 61 = EGA_LIGHTMAGENTA
14 YELLOW 62 EGA_YELLOW:
15 WHITE 63 EGA_WHITE

T .
HTRA HREN, WRIAARRUELE, Fl, MREEENRSITHRK X
2, MnfRSERF, AN, {E'».—., PRAT LLE AL Y %3 A AT A Bl R iR 5 O
HIH REI0, .
36



ERNEFCCAFAXAEE 24, ALEHOLARBENHE. R IE B R 45
WAt T 1k, 4RW[ LU getgraphmode( ) ﬁﬁﬁmﬂ*ﬁﬁﬁ?%b(ﬁiﬁww)#ﬂz*
i, W

setgraphmode(Z)

ﬁﬁi‘ﬁ%ﬁﬁ% SFMTRBIAEE i‘ii’.liifﬂﬁ%, RI5T Msetbkeolor ( ) EFHEH R EB A,
WL 0 B Y M SRS, AR fiisctbkeolor( ) M MBLERTR B G, {H, X W68
FAEH: ERABERRT, HREARANERFCLRR,

3.1,4 EGARMVGAHA

EGAMVGAILCGATER £ i Ty RE R i :

Wﬁﬁﬁﬁﬂ%ﬁ%ﬁfﬁlﬂ‘ﬁﬁﬂﬂﬁﬁﬁﬂﬁﬁﬁﬁa Y olasien, BIRREATEE
1B RFEIARPHE B 6. HE, BRTT LA vkt B Sk ea BB f, 3, 2rh 5| 1 B B 2T
Kl FEGARIVGA, 3 URE -4 REIAMAGHEFHHAE, RH M T & Bl
o2 4 5 W Rl A,

Hifsctallpaletted ) . getpalette( ) Figetdefaultpalette( ) {# A palettetype R
ST 92 3 %) 1 5 WA A R 45 A

struct pa1ettetype {

- unsigned char S
+ signed char co]ors[HAxCOLORS+11

_:lz-’_

izt B 15 1y ¥ 46,45 P B T colors 2 B & i G — BRI LRI 1M

3.2 Z£HEaSER
BRI R A %T%ﬁﬁﬂﬂﬁﬁa ATurbo CHFIEME K ER ‘HS.JHEE% i
SEERE. ﬁ@%EEﬁTuﬂlﬁ%ﬁﬂT?ﬁﬁs
« HER
o ZTE
» 3. B E
FAITRETFRARES — X LR,

3.2,1 @&

FATT M2 T2 B R PR R, Turbo CHIRGET ELRINE F 77 M. H35R
A TSGR EERENE. WEFR, EEARRERNER. AN AN, |
B, LEARR, WESEEHLWKSEE MR,

8.2.1.1 BEXMELEELSR
RATABELET A B gline( ) Milineto( ) FF &, i WEAHR, BNEHBX &

36
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#35 BAAELER

line ( ) (X1, ¥ OB (x2, y2) Hg

lineto ( ) IEHREA x, ¥) B

Tinerel ¢ . AEmE R AE dx, dy) mk
moverel ¢ ) RiE dx, dy) HHESETERZANE

moveto ¢ ) _ BHIAMLBHL X, v

o ABERERe( )y EME =z v, SHREHEERNHIR Ao * line
C) BARBEHE. |

1ine{5,30;200,180);

 RXAEA GURBTEY B G, 30) B (200, 180) E—E LR, % 1 N,
fﬂT?’iﬁﬂﬁﬁ%Fﬁ?‘lTHlﬂ[ﬁ‘%’ﬁmﬁ (x1, y1), (x2, y2) 1 (x3, ¥3) W=AE.

line(xl,yl.x2,y2}: '

line{x2,y2.x3,¥3):

11ne(x3 ¥3.xl.¥1):

H—mL AR LM Aline( ) Aimovetol YEEH . 'Efﬂfﬁl*ﬂ‘ﬁﬁﬁzsﬁﬁﬁﬂgﬁ E il H
XA B P E — P BAR K RIS, i BB E ., Lineto ) HEB TN MSRI6
EFthlineto( ) #EMLIRE—ER, ERHlneto )25, ﬁﬁﬁiﬁﬁﬁﬁ%linew( )
15 5 B AR o $

moveto{ ) ﬁﬁfﬁi‘ﬁ@%ﬁﬁﬁ. B, ﬁﬁﬁﬁ*&?‘ﬁﬂﬁﬁ%ﬁﬁﬁ%% Eo ¥
ﬁﬂﬁﬂ.‘]ﬁﬁ%ﬂﬂﬂ@@%ﬁﬁ%fﬁ, $n, %%Hﬂ’i‘ﬂ”ﬂ?ﬁﬁﬂt MBS ERN
W, 0) .

fli fimoveto( ) 'ﬂlhneto( ) *@%fﬁhﬁﬂ?*ﬁﬁ#ﬁ‘]ﬁ#mﬁl%; #rT ELR

moveto(xl,yl):
lineto(x2.y2):
Tineto(x3.y3):
Tineto(xl.yl}:

FERUHHT, lnerol ) BEANERRBSNERFENHE. W, WEKE %
EBEFEL, REBSEELREREE, XN, Hmoveto( ) filineto( ) Wk & W
B LR o

3,2,1,2 BEXNLEHEEL% .
TERH I BT D, TR AR AR, 4 o B B P e A
KBKAH, %Ei#lmerei( ) ?Hmoverel( YeRE B, BRI = ﬁ%‘ﬂﬂu?ﬁﬁmtﬂ

moveto{xl,yl};

linerel{x2-x1,y2- .5‘1}
linereltx3-x2,y3-y21:
Yinerel{(x]-x3.y1-y3):

MR AT RIEZN, BN ESBR S BN R, RRER B R TR
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ek, HE, BERNERE— 4“111%%?&1%%%]&@%%. i tinerel( ) 75 moverel
() FERTREEERNER,

3.2,1.3 ﬁi%ﬁ!

B, RIOHEW TILHABGIERR ik, BCLEAWRITKMEHR K i .
BRI EEERNE R, RERE, FHHEBHLEE (— M RER, BRHHARBE) .
B, ﬁm—fuﬂ,‘ﬁiﬁ%?&ﬁﬁﬁwﬁﬁﬁ e

B, FEHETEREED T 00 Msetcolord ) RBHB BN & F H A, Ko,

BOIXFHBUE X MRAA A XA, T, ﬁ{ﬂ#&mﬁﬁﬁiﬁ%‘i%ﬂﬂ”’
R -

3,2,1.4 TAENMZEE
BGLi hsetlinestyle ( ) EﬁU&}Iﬁf?ﬁ&%%ﬂ%Eﬁ%%@ﬂiﬁﬁa 'EH@EE%IJRE%:

< void far.setlinestyletint linestyle, unsigned pattern. . int thickness):

void far ellipsetint x, int y, int stangle, int endang]a.
int xradius, int yradius):

linestyleZEin CEZREHE N T WFH HHSMMEZ ) FE%@‘%HETEE@@%%@!:

P—— : {aé
SOLID LINE
DOTTED_LINE
. CENTER_LINE
" DASHED_LINE
USERBIT_LINE .
WA EZFRRARELREER, FHEM2HHL. SEFEREERN @ X
2. RAFEL, RODHEHUSERDIT_LINEFH BRI ST HRH,

40 b s &

NORM_HIDTH THICK_NIDTH
SOLI0_LINE -
NIT;ED;LIE' e T T )
CENTER_LINE -+usmemesemeccmsmamvmemaman ............----;-------i--'
DASHED L [ME -c-ecosmmmmmmrmmmcmaam———a- LT L T I L LI LT

H 3,2 48%W % {éﬁﬁﬁ

EE*HF‘EXE@%E%H‘H@%setlmest?le O PHESA%E. BR R K E
ﬂfﬁﬁ‘f’ﬁh.kﬁ?%Z* WA, BLXT AR CH 0, ﬁ!‘ﬂ*ﬁ)ﬁ (thickness) 3§5E BF
R LRI L, 3X LA R 8

R T P R 4 TR T L — R ) AL AR %Tﬁ@]i‘{ﬁ, RABAH Fiisetlin-

estyle( )
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ik g BEFE
NORM_WIDTH 1 1BRE.
THICK_WIDTH 3 ' IRER

T
setlinestyle(DASHED_LINE 0, THICK WIDTH):

— BT EE, T B H SRR T X M R

3.2,1,5 BWEIAMBLEER

PAEERITREE -~ TF, DGR o M /i L8R, é?%ﬁﬁﬁaﬁﬂ%ﬁ&ﬁuﬁ
MRERAIFRER RE A, XM E A, £, BCGURA TE¥ getlinesetiings( ) ,
BRETINAES TR, BT HEUG IR R LHT] S5 KA linesettingstype,
ERTHRESTIWREE, ©7graphics, b X

struct linesettingstype {
int linestyle:
unsigned upattern:
int thickpess:

EAGHRERY, Hhgerlinesettings( ) WHMIHBBMEMERAE, B
TR TR EEMESH. getlinesetting( ) § RMAFEE,

void far getlinesettings(struct tinesettingstype far *1ineinfo);

A, ARG MR ERE, R TR — x5,

struct tinesettingstype savedlineinfo; [/ Declare line structure:
getlinesetiings{&savedlineinfo); /! Save line settings

Mia, RKEXBREE, {(RWCAH Hsetlnestyle( ) E#,

set]inestyie(savedlineinfo.]inestyle.saved]ineinfo.upattern.
savedlineinfo.thickness):

3.2,1.6 BrPrENpSE

% T 3. 20 MR TR L BB 256, BGLERM — M2 LRI DERWH 7 8,
R Msetlinestyle ) BWECESTHMN, FEP R ERH=A TR WA BRE.

WIEIHF R, setlinestyle ( ) PWIREZEiBE07E Tou HIHF IO B A0, mmm F, i
¥ B USERBIT_LINES (804, {HE, B AELLHEEXEESE, B0
SRR, I T U 2R ﬁﬁ*%ﬁﬂ&%?lﬁ&%%&qﬂfm/‘% o R
BB, MERE LA R BT R R AN A A E AR R, TR,
O IR B A9 3R s B8 o B O 2 LSRR T i SR A SR T DA R B0

setlinestyle(USERBIT LINE,OxFFFF NORM_WIDTH) ¢
1643 {HOxFFFF R BN FRAF AR R, K, HEHERIRER
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BRBE, KR R R E S IR, T B M TRk R
setlinestyle(USERBIT_LINE,  OxAAAA NORM_WIDTH) ¢

B33 AR EEE, ENTELEEIHPEXHRBERRER,

3.2,2 HHEE

AEBHRIEE T APCEBH T ERENGEMBAR Y k>4, HEBC
RREEHERNLEEY, ENETHRINEREE. XEEE N —~4Rrectangle
(), BERMTEER. feraphics, by H BN AR FERE,

vold far rectangle(int left, int top. int right. int bottom);

WAL SE AT % LA T AR AR, L4 frectangle( ) &, i,
TAGEESIB A S EAERER R, RIEE Hbar( ) Fibarsd () HEEMEREH
JFEBAMIET . QRS HEEITEE, rectangleC ) HHATIHARMANKMRE,

CIRERCY Puls = e S r T

................................................................................

e RN F N R R e R R R R R R R L L

I eT LT rerrrrrererrer e et T R P DL RS L L LR L L LU LD L L L L L bl badd ]

o - CY e

B 3,3 %%ﬂﬁ%i%%@%

3.2.8 MEZMETAE

- BGlZ A — MA@ AR, S Ndrawpoly () , BERGROKY, M
2 28 T 4 P B D B i 7 () P BB, G E, drawpoly( ) ZSQUF #T— R 5
KX ELMROEA. EMEHIREE,

void far drawpely(int aumpofnts, int far *polypoints):

E— IR R drawpoly () BUMEREE, SIAERERREREE B R
By MR,

A, WMEREE 4T O =mE, A J"?EnumpomtSE%'{ﬁS, ﬁﬁﬂé#rﬁﬁ‘]
S A AT TS R8RS M6 B R, /l‘ﬁzéﬂuﬁﬁﬁﬁ%—*”‘x%% BEEFE
UL BOHY y Sh bR LL R B A S 5h My kst RINBEXRZ S (10, 30) , (300, 300
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(100, 90) , FREARETHIRIIE N XA E:

int paints{] = {10,30, 300,30, 100,90}; -
drawgoly(3,points):

drawpoly () RETHEHUHALNE. DREVE-AHEELLE, BA LR
WBE — BB — M, Fik, 9 AP SR £08, BN LHEA

int points[] = {10.30, 300, 30 100 90 ll} 30}
drawpoly (4. points);

WEE, JEANE—ITEE— @%Mﬂﬁﬁﬁmnﬁ&ﬁﬁﬁﬁﬁmwmmm
Emﬂ%%h \

3.2,4 N, BfHE

Zh, RAOTESHEBCIE RREWILE LR E LRETE, 27, ©f. BCIREME T B
Farc( ) , circle (), cllipse( ) , pieslice ( ) , fillellipse ¢ ) Fisector( Y . A
FRE A —AER T LB SRR . BROVG AR B R E L PR AFTFIR. EAERHET
HE TR i pleslice( ) , fillellipse ( ) Flsector( ) ¥,

AR LERESE RS NNLES S, HENAZSSRAPm, HaE0,
¥ &0 R R 2R, SRTT, isﬂ3§§@EE§EZEQ’"Ejﬁkiiﬁ§m39 sk, BB R4S R
B TR AE, XA By AR AT R AR X Y AR N O TS . MR IME— Farc( )
B L,

8.2.4,1 =W
arc () BEEYFH—HIRE—AZRNE, SRR

veid far arc{iat x, int y, int stangle, int endangle, int ragius);

TP AL TU 8 IR s AR R R B A2 47, stanglefllendangle BB M BE, B3 EW
B (AR LB v, HEMBEME AW EEF BRI R, BE
BT R AR R, X MEUAI AR, fi, BRERNFZEH-AMKET R
15RERITE, LRATEILITE (200, 100) , FHAUWERPBRH100, PAXBINE K B
15k

arc(290¢,100,0,15,100):

WIRGH XM L2 BARE, KEEEREEEEE EHAFRI004M8E,
3.2.4,2 mﬂﬁ?ﬁ'ﬁlﬁ

MIRAER L O 2 m L G NET ATy, REESH K, B, WITTESR

%%Eoﬁﬂmﬂw HEENE-RANIEREE—®. NZRX 5, BGIEE T H&acta-
rccoords( ) , EIpG SR, :

voie far getarccoords{struct arccoordstype tar *arccoords);

4]



getarccoords( ) HIME—A LR AR EEWarccoordstype, AN FHOR 5 M i &Y 3K
WA PO RO, B Egre phics, hE X Vs

stroct arccoordstype {
‘intx ¥:

Yint xstart, ystart
} % int xend, yend;

P, BERNSEEEREE, BERXA, WL Hare () Riline () BY

Ao FEYHERINAISLE, LITEM Heetarccoords (), LUBIHEEE PHIER A E
LIS KRB N E AR )L, TENEFEEERED LTS RERLY S 3 B )
AR R R R X — .

/! nemi.cpp -- Draws a hemisphere at the center of the screen
_#include <graphics.h>,
#include <conio.h>

main(})

_int gmode;
int gdriver = DETECT;
struct arccoordstype arccoords;

initgraph(&gdriver, komode, “\itchi\bgi®):
arc(getmaxx()/2,9etmaxy()/2,0.180,getmaxx(}/4};

getarccoords(&arccoords): .
Vine(arccoords . xstart,arccoords. ystart.arccoords.xend,.arccoords. ,end].
getch(}:

closegraph{);

return({t);

3,2,4.3 mnﬁ
Bharc( ) MHUATEREWE GEIHEOTHERARCHEHEIEMR) , %
X W —{E & M s HBGIRcircle( ) WM., ERREE,

void far circle(int x, int y. int radfus}:

Ay R EE G, TRGHELREIER, WRarc ) MR, EN % R
BRQENRE, WERTOFS, BEERATREENEL,

PR, circled ) REMAAR, 5T WK B i Hpiostice ) A~
B AN RN RN BRI .

BOIX MY B—F B R M, SRR B R Bellinse € ) 230, BRUMRAE 3 4
farc( > . EXAEHENLMEIA RS, ellipsed > HEFUREE,

void far ellipse(int x, int y, int stangle, int endangle,
int xradius, int yradius):

X B T SRR A I AP AL, BR, NITHRIEANSERHEER, X
AR ARIFIRAEY T AT s E 2. ellipse( ) EﬁT%ﬂlﬁ]Bﬂtﬂ!Hﬁﬁ’“ﬂi@mr’ﬂ
MEATHB BRI IEE, sectorfilfiltellipse( ) £ BOUN F M M FE A [ IX 4
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3.3 TR ER

NG L E S, DERFOME— TFesumage( ) Flputimage( > B 3, 7
T, HBRIUFE—AZERNBFURLRIT A SR BEEERN, BEXBEH,

AL, getimage( ) fllputimege( ) HTFLAEFERENEERR. HH X & H
%, MRBELSY, B, Bail AR EARE, T4 HRLHEFEFY I, Fi, B
{18 Fgetimage( ) Alputimage( ) HAFHE, UEBRABPEBES. XIHF LRE
M, ®EGEENSES GBS,

getimage( ) [WEFEIE,

voig far getimage(int lefk, int top, int right, int battom,:
void far *bitmap);

RN U RS N R EEBE K BN E EMATRELR, XMiEnm
44 R R 72 i B B B S 8 Subivma p BT 48 e WA, bitma p B MY R/AME BT IE 2 RAF (K
FR TR AR AR L, FRE—T, §-FEXNERERS T HERERN
By 3, T e BRRR RO /b, BGUE{ftimagesize( ) B#o XTEEMW A get-
image( ) —HMERFEDF, ITHERRTFHORERID. BTELIR, BEERE R4
Flfbitmap B A . B, BERNHEEBIM 0, 10 1 (100, 100 ZHRH
BERREE, BAEARNTENbimapi WRSEZE, WTHR

void *screenimage: ;
screenimage = malloc{imagesize(10,10,100,1003)¢

HK, WLLES W Heetimage( ) JBEMAGEE N Bscreenimapedf i,

getimage(10,10,100,100,screenimage);

W, RNF-4TBERGEHEEEAbitmapi 8 R, BAIT Ll B putimage( ) B
FECENEAFENRRMAR. putimage( ) RECH HALL,

void far putimage(int left, int top, void far *bitmap. int op}:
B AL TEAE S 1R 4 B MR DL BRI SRR L. TR, BERRERET

MR, BEREAE B DR EEbiima pIA MH & 5%, putimage( ) M B — 4 %
ToHRJrop, T8 Ebitmap BN NERE, TR TFHIME,

% H " Wk
COPY_PUT 0 REAENRGAFARE
XOR_PUT 1 “RE BB
OR_PUT , 2 SR frAe R
AND_PUT 3 “G7 e
NOT_PUT 4 O R R

B, RGP, ﬁﬂﬁﬁ%&iiﬂbﬂmapﬁﬂﬁ%ﬂlﬂﬁ%%'ﬁlﬁ (119, 10) H,
43



BT LA S 74
putimage(110,10,screenimage, L‘OPY PUT) ¢
i, ﬁﬂ%ﬁ%%ﬁ&%&‘:iﬂﬁiﬁhﬁ{ﬁﬁiﬁﬁﬁ*ﬁﬁ}ﬂﬁfﬁ, VU BA 4 P 4
.. .putimage(10.10.screenimaQE.NOT__PUT}:'

REEGRIE RS BRI, 3, 4% 98 U L T 5 ) B TR, B BRRBT P 4R
ﬁgﬁ%o N

FE copv_purt

HOR_FUT
OR_FUT
AND_PUT

BT _PUT

B 3.4 Flputimage () Fi /&t 4 2

putimage( > W15 —BNAH AN T RETES i IXOR_PUT #4E, ‘230 bitmap it {2 M
BERBREIT “R” o R BEEZ LN -ABEREEMPROEEREL W R A
PERMBREBURE N R 2 — BARET ) M, vl & pfiakAoml, M4,
B R0, MRS SRR ANEEIBRMSOS, L H KR
Ty BRERBARRH R, REREARNRE, fEEMN, XN 5 A G
AHM. EAENMER -8R, RO IXORPUTIT IR BB T3 51—
YR, WABROHEBHEHRRES, HEX, OH “BRR” IiEMputinage) BB
WR AR T B L ST 2 fbitma p 3 4 R ES B 1

putmage( ) HREIFSIFABIMEZAND_PUTHOR_PUT L%, &M HTRE&
R Pk B, FPAT A 7 A — HUE SR R A B B R I S 2 Ay £ B

B, SRk Mgetimage( ) flputimage( > WIRIREILA, B, BAR X % & K
AT SRS DA, MESIRS RGBS NBE SUEBORNY
W, GtbitmapB R R RS A TR A, BRI RI, X6
28— A KBRS 5l % 0 T A8 (0 30 (0, (RS, oA ped I T2 S S 0 i AR B R

KM gevimage( ) Miputimage( ) WA AEIZFRAY 53— IR AT 445 bitmap % 41
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ST A ), B R EOE BT AR S 6K RN TE NS MR, FERREERTA T, X
WEVAHBEE RSN R, MOHEBEERERN, XEHEE R iR M8 T H
o 000, 7R 640 X 2000 P, RITH AR - K BRTEATRE, BAE T Hhitmap
N TR A& T 64K,

3.4 H o X o

EANIE, RAVIUET BNRRAGEL TR, Tubo CHERIT & T H I B
B, EAI BT G P L B SUBIR P S R T |

ERSHRT £ 2, LRNPEUTE T AT CRR LR, (B4 4 =
R Fshowlill, cpp, BRRTXEEBW{T T/, ) bar( ) Fibardd( ) W¥ & T4
KLU, LR, THALEER, barsd () & H WS HMEF, Whar( ) & R ML
ol — AR B K R, RITEES B ASIT BN, SIRE, bar3d( ) IE #
MR ORI, (2, REETRBMENAER, dardd () HELNHLE
WA R A R, TibarC ) BeAERI B, BHAFHTEAR SR B AT
Totk, PREREEE, bar3d() H — AFAopllagIMMA T, AN 0% M5
s I L R e 2 Al e AT E R e S
AEAA A,

# 3.6 BOIMABMALRY

bar ( ) WA R R NIRRT
bargd ( ) TR RN R R R
fillpoly ¢ ) B B

fillellipse ( ) LIE e o lES

pieslice ( ) 3 5 T R T e B I
sector { ) BIRFR. MEMNGE

bA #Lillpoly ( ) 4B B MM R K Eidrawpoly ( ) , BEMISRARER 7 %, o
—py 2R Rillpoly ( ) WHARNERENE, H AT EK N E,

IS piesliceC ) Mlsector( D W UAMEET W H R AT RZN, 88— 48
FH— oA i IR R e KA LT 4 B L. PR M A A0 R A T B G ot 4
(x, ¥> MW= AHBFSH.

772 plesline( ) , fillellipre( ) #Hsector( ) MBEEZRFULIIF. WK 2 —
T, BOIRHEGEHmMAA TN B, WUV pleslice( ) Hlsector( > M\ ¥,
R IR0 AR A R360E WA L Akl — 4 2N E, Hi, XBERENE,
P BN S AT A E B AT R, BRI A B L. WBRRELL
RAFRFEBE, HREENA KSR LT BRI B A L= S0 00T, 805 A ek —
CINERMGAR R TR ENE P, F—AT R ood S ) R, WM AT 1
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FXERFE e R,
# 8.7 FTapXthmirEE

gkl 18 B O®
EMPTY_FILL 0 e =t e
SOLID_FILL 1 BRI R
LINE_FILL 2 FKFERER
LTSLASH_TILL 3 R AT I A AT A AR
SLASH_FILL 4 R A v SRR
BKSLASH_FILL 5 FHR I A § R IE
LTBKSLASH_FILL 6 Aampam A RIA
HATCH_FILL 7 RHrEE SEE
XHATCH_FILL 8 FATR M7 3 P ReER I
INTERLEAVE_FILL 9 FAEEE
WIDE_DOT_FILL 10 RS A
CLOSE_DOT_FILL il P AR

IfER

ENPTY FILL }I’SLRS LL THSLHSH I
%}/‘7 T
¢ mﬁ%WT

E(!Lﬂ

B 3.5 ﬁﬁxmﬁﬁﬁﬁ
WA, EBRMNMBHFRLEE L, BCIREHE LWHAESR, #£3,6 9 7 K
FY B B R RE A BN X M B graphics hIFFEFS T PFI L. [E3 5B —&X &
HARMER, EMHBERRRIER T, BT e X ARMREZS, RTL4E HUSER
FILLERMGR E EAEAER. BOIARAEBTEIXA, RIBRAMHE, PIAEFTEE
{8 FJSOLID_FILL, ifjFgctmaxcolor( ) BEIMMEA (HFAXZHE) REAHE .

HIDEDOT.FILE,

OO0
* OOV R O
i t*i’o O

M‘ N l"
& ‘;:!

i
0
) 0"

3.4.1 HEHETHEZR
R E R bsetfillstyle ) BHERE, XAFRERNRRFEZ,

16



void far setfillstyle(int pattgrn. {at cotor):

pattern T 23, TH HI i M R 7 —, color AT MMM, FiamHs
AREEEATFARRERBASRE, -

3.4.2 MpzXnHrER
Al idsetfillstyle ( D@ L P L EAER, A0 HE setflllpattern( Yo
WFHR, Msctfillpattern( ) (&% x 8P AER, ERETHMHEEREME A B

B, EREHERE,
void far setfillpatternfchar far *upattern. int calor):

F—AItupattern B — M FHBCEE, HRBAEHEERESERAWER EEY E8F
T, K-SR REBRPABREN—1F. AL, ROHEEERNYE L

char fillpattern[1 = {OxFF, OXFF, OxFF, OxFF, OxFF, OxFF, OxFF. OxFE}:

il F— U B R R 5 3R U B 2,
char filtpattern[] = {OxAA, 0x55, OxAA, 0x55, OxAA, 0x55, OxAA, Ox55):

R R R RO B R 2 AR LA MR T X R4

setfillpattern(fillpattern,getmaxcolor(});

3.4.3 BUEEEZR
1 N R (0 o — #,%ﬁ?ﬁ%ﬁﬁmmﬁﬁﬁﬁﬁﬁﬁﬁmo%%ﬁ&%ﬁﬁ
Eﬁﬁmﬁﬁ, ﬁﬁmﬂ%Tﬁmo#ﬂ%mﬁﬁ&Emﬁﬁkx

void far getf1l}settrngs(struct fillsettingstype far *filtinfa);

EMRBEDN, BEH IR HEsctingstylelRFIETRE, X% H7gra-

phics, hH1 & L4
struct fillsettingstype {
int pattern;

int color;
h:

MFRMELWEERR, RRETRBMNERER, WRAMHE AT LR
B, BRI -—ME R Feetfillsettings( ) . MEMERNEEXEM Y ZHia, |
R WM HFRAE PR SR T E R, M S M pattern R4 6L B USERL
FILL, %%, X TFHUEEMABNER, ERR4NRTARNER, TR 4%
E%Tﬂ%f“ x&ﬂlﬂ%fﬁs PRA USSR F getfillpattern( ) m%ﬁuﬁﬁﬁbﬁ‘ﬁxﬂﬂiﬁﬁ

A7



getfillpatiern ¢ ) [X R BRI -

yoid far getfjllpattern(char far *upattera)s T

E%’E%ﬁﬁﬂi&@}ﬁﬁ@)ﬁﬁﬁ)‘iﬁﬂ@ﬁ?;‘m@Jﬁﬁ%ﬁﬁﬁﬁiﬂupaltﬁm'@o s A i
A HARY T RSN, o _

B, RAEE, ROISSRFYIDATRE (FEEMNRLS) » diTiEsk
1B, SRIGPRE X MEE, NEEXE, WU TEOESERES. L

, cHar saveuserpattern(8]; // Declare space for the user-
. _ : // defined patiern and the
struct fillsettingstype savefiil: {7 fill settings
getfiltsettings{&savefill); f/ Retrieve fill settings
if (sa?efill.pattern == |[SER_FILL} [/ If user-defined fill
getfilipattern(saveuserpattern): f{ pattern, save it too

/1 ... code that can change fill settings ...

if (savefill.pattera = USER_FILL) /f Restore fill settings
: setfillpaitern{saveuserpattern, savefill.color):
else '

setfillstyte(savefill.pattern, savefill.color):

3.4.4 WM EIHHEERRE

BEF£THEHAPEEER. BEESXLERBRREXWHE. Brol, RIKIF
B AR, E BRI WA R R R

EABF L Buserlill epp (& WFIES, D , CEEATERS. F— A4 EE
R LA WEES NS, EREAAEETER. HETEME—EAEER
8 X B K B4 Rl PRISHEFI PO RIS S R7EX A R BRI 8 5L
BAETRERERLS. YERERERERGEZ N, UF RS2
— T, S RkE DR AR, TREFEHRELN ST, ARk
S EMHARR, B SERENRERSREER A B RNCHE . FikE R
BT RENGERELE IR,

3.4.5 Wk | .
userlill, cppfE R ERAE NP MATR, ERHEHKBE, B4 LA JamaT
FEHRAT MEFEEEBI R, XegERe e, Brg—mkEgisle s i
FFIMA RN 3 DG @A =AY WP A T, SR, EWKHARMgetch( ) , LK
RELHBSSRT, TR MEZRN, RIOVEEMEERESMXPETREBE W
MPWIE Feetch () BREGEMFHAIHENR, W TRIVENBEIH, XA KK F
W, Bk, G- MEREEL—AEEERE), WERA LA M ITEME A RS T3
AFE e R, MBITHRSRIA-MOENE, ERETESNKSE RN,
MRABRENEHRSD ATV, BEZAFWART IR TRIEMF R 5. 5%3.8
7 H R AR,
FEuserfill, copfiymain( ) o, BIFK A while I L Teerch () £ N0 ¥ 4,
48 '



swithi e 9" fe i, RN 0, ’Eﬁﬂﬂﬂﬂ?ﬁ@mﬁ?%%@, FEM B ER X
B — A X swithili 4] SCRRAE A0, bﬂﬁ%ﬁ?éﬁl%%‘ﬁ—-ﬁﬁﬁ%ﬁ Zit Wﬂ%

B Aagifh, XEBRAETEES, 85 SF ho L
# 3.8 ﬁ?%%@ﬁbﬂ%ﬂ%
BTN H— : e
Home 0X00 ' 0%x47
Up 0x00 _ Ox48
Pelp 0x00 0x49
Left 0%00 0x4b
Right 0X00 . oxqd
End 0%00 0x4f
Down 0%00 ' -0X5D
PgDn 0x00 0x51

2 5IE3.1 useerf,cbp

// userfill.cpp -- This program enables the user to experiment with
/7 various user-defined fill patterns interactively. The user

// actually manipulates an B x 8 enlarged version of the pattern.

/7 that is drawn on the left side of the screen. On the right

// side of the screen is a rectangle filled with the curreat fill
// pattern. At the bottom of the screen is the C++ code for an

f/ array declaration that could be used to genarate the current

/7 fi1) pattern, The user interactien allowed is:

i arrow keys on keypad - moves cursor in enlarged £11] pattern
i space bar - toggles the current pixel uader the cursop
i ESC term1nates the program :

f . ]
#include <graphics.hY I :
#include <{stdarg.m>

#inctude <alloc.h>

f#include <string.h>

finctude <{stdic.h>

#include <conio.hd

#define PLEFT 20 1/ Left column of the big pattern

#define PTOP 50 /7 Top row of the big pattern
#define BIGPIXEL 8 /1 The big pixels are 8 x 8 in siza,

// The function prototypes for the functigns in this program
vold draw_enlarged_pattern(void);
void draw_test_polygoni{void};

void show_patiern_code{vaid):

void init_images{void).

yoid toagle_bigpixel{int %, int y)¢
void togele_pixel{int x, int ¥);
void toggle_cursor{int x, int ¥);

}/ Contains the fill pattern. Initially, it is all set off.

unsigned char fI11[B) = {0x00, 0Ox00, 0x00. 0x00, 0x00, 0x00, 0x00. Ox00};:

void *bigpixel; {f Image used to held 3 big pixel



7 yoid *cursor;

- char bigpatteratitie[] = *Uses Fl]l Pattern"

50

!/ The cursor image
'y A few titles

char polytitle[]) = "Test Polygon®:

main(}
{

Char ch;

1nt x=0, y=0, gdriver = DETECT, gmode*-

1n1tgraph(&gdraver Lgmode, "\\te\\bgi®):

outtextxy(PLEFT,PTOP-20, b1gpatternt1tle}.
outlextxy(400,PT0P-20,polytitle); !

draw_enlarged_ pattern()1
draw_test_polygon():
show_pattern_code();

while ((ch=getch()) != OxIb} {

if {ch==" ") {
toggle_bigpixel(x,¥):
draw_test_polygon{):
show_pattern_code():

}

else if {ch ==

0y {

// Write the titles

- / Create the enlgrged pattern
| If Oraw the test-filled polygon
< !? Show the code for the pattern

!! While person doesn t lype ESC
/7 1f it is a space, then toggle
{4 the big pixel and update the
/7 polygon and code that shows
// the pattern

// If character was a 0, then it

closegraphi);

. togafe cursor{x.y}s

// may be an extended code for
// an arrow key, get next ch

f// and erase cursor from screen
{7 Move the cursor through the big pixei pattern according to the

/7 arrow key that is pressed

Ch = getch({):
toggle_cursor{x,y),

switch (ch) {
case Oxdb : if (x > 0) x--:  break: !}/ left arrow
case Ox4d ; if (x ¢ BIGPIXEL-IJ x++: break; // Right arrow
case -0x48 ¢ if (y > Q) y- break; f/ Up arrow
case Ox50 1 if (y ¢ BIGPIXEL 1} y++; break; /7 Down arrow
case 0x47 ¢ if (x> Q) x-+; ’ : /7 Home key
1f(y>0)y--
) bréak:
case Dx49 : if (x ¢ BIGPIXEL 1) ﬁ*+; /7 PGUP key
if (y >0)y- '
break: -
case Ox51 ¢ if (x ¢ BIGPIXEL-1)'X +: /4 PGDN key
if {y < BIGPIXEL-1) y++ :
break:
case Oxdf : if {(x > 0) x--; [/ End key
if (y < BIGPIXEL-1) Yy
. € break;

/1 Restore cursor to screep

/¢ Exit graphics mode

return(0):

A

i/ Using a series of dotted horizontal gnd vertical lines,
/7 for the 8 x 8 large pattern on the left side of the screen.

draw an outling
When done, -

{4/ call init_images() to create the big pixel and cursor images,
void draw enlarged_pattern(void)

{

int i,

right, buttom.

setlinestyle(00TTED_LINE, O, NORM_WIDTH) ;



}

right = 2 * (PLEFT + (BIGPIXEL-§) * (BIGPIXEL + HORN_WIOTH));
bottom = PTOP + 8 * (BIGPIXEL + NORM_WIDTH):

for (i=0; i¢=8; i++4) { // Draw outline of big pixels
1ine (PLEFT,PTOP+i*¢(RIGPIXEL+NCORM_WIDTH) , right,
T PTOP+i*{BIGPIXEL+NORM_WIBTH)):
1ine{PLEFT+2*(i*{BIGPIXEL+NORM_WIDTH)}}.PTOP,
PLEFT+2*{i*(BIGPIXEL+NORu,%{UTH}).bdttom}:
} S e
init_images();: /{ Initislize the big pixel and cursor

7/ Thi< routine draws a rectanguiar region on the right-hand side
71 of the screea using the current user-defined fill pattern.

¢t/ Before it displays the pattern it erases the existing rectangle
7f.an the screen by drawing a BLACK rectangle.

void draw_test_polygon(vpid}

{

!

setlinestyle{SOLID_LTHE. O, NCRM _WIDTH); /7 Frase the old fllled
setfillstyle(SOLIO_FILL BLACKY:; 1} rectangie

bar3d(400,#7T0P ,600,PTOP+50,0,0);

setfillpattern{{char *)fill, getmaxcolor(}}: // Set to the new
bar3d(400,PTOP,500,PTAP+50,0,0); /1 £i11 pattern and show it

/! Shew C++ code that can e dsed to dec!are the fi11 pattern shown
void show pattern code(void)

{

int x=20, y=150- v

char buffer{SU]

}

17 Erase the old test en the screen by drawing a filled rectangle with
/7 BLACK. The rectangle extends across the screen and is 8 pixels nigh,
{// since the defautt font is used. .

setcolor(BLACK):

setlinestyle{SOLID _LINE,O.NORM_WIDTH);

setfillstyle(SOLID_FILL,BLACK); L
bar3d{x,y,getmaxx(),y+8,0.0):

[/ Convert the values to a string that can be printed out by cuttﬁxtxy
sprintf(buffer, char fil1[8] = {0xZD2x, Dx302x, Ox¥lex, “

"0x302x, 0x%02x, OxE02x, 0x%02x. 0x¥02x}; .
FAITIT01. A0 Fi11C2T, F111{3].Fi11[4],
FI1I05).FIN[6. FIT1L7L,Fi11[8)); '
setcolor(WHITE): /¢ Restore the drawing color to WHITE
guttextxyix,y. buffer):

¢/ This initialization routine is called once to create the images
{/ that are used for the big pixel and theé cursor.
yoid init_images(void}

{

int px, py¥. V. Js

/7 Create the image of a big pixel. Do this at the top-ieft corner of
// the big patiern. Once it is created, erase it by exciusive-ORing
J/ its own image with itself.
px = PLEFF: py = PTQP;
for (j=py+l: j<=py+BIGPIXEL: §++} {

for {i=px+l; i<=px+2*BIGPIXEL; i++) {

putpixel(i,j.getmaxcelor{)); t
}

// Write out the C++ code of the pattern

&1



} _ .
bigpixe) = malloc(imagesizetpx+1,py+1,px+2*BIGPIXEL,py+BIGPIXELY):

getimage(px+l,py+1,px+2*BIGPIKEL, py+BIGPIXEL  bigpixe)):
putimage{px+1,py+i,bigpixel ,XOR_PUT): // Erase the big pixel

// Next, create a small cursor image where the big pixel just was '
px += 3: py = 3;
far (jopy: jC=py+BIGPIXEL-5; j++) {
for (i=px: F¢{=px+2*BIGPIXEL-5: §++) {
putpixel(i,j,.getmaxcolor(}):
}

}
cursor = malloc(imagesize(px py. px+BIGPIXEL*2-5,py+BIGPIXEL-5));

getimage(px,py.pa+2*BIGPIXEL-5,py+BIGPIXEL-5.cursor);
} ' . : :

}7 This routine shouid be called each time a pixel in the user-defined
f/ pattern is toggled. It will toggle the current big pixel by
/! exclusive-ORing the current cell with the bigpixel image. it then
I/ ¢alls toggle_pixel{} to toggie the pixel {n the pattern array.
void toggle_bigpixeicint x, int ¥}
{

int px, py;:

px = PLEFT + x * 2 * (BIGPIXEL + NORM_WIDTH) + 1;
py = PTGP + y * (BIGPEXF)L + NORM_WIDTH) + I;
putimage(px,py,bigpixel ,XOR_PUT);
toggle_pixel(x,»};

}

11 Toggle the value for the indicated pixei in the user-defined patiern
void toggle_pixel(int x, int y)

i
unsigned char mask;

Mask = OxD]:
mask = mask << (8- (x+13)2
, fill{y]l *= mask;

/1 Toggle the cursor image on the screen by using the e .
/1 featuie of the putimage command y Using xclu51ve o
:oid toggle_cursor(int x, int ¥}

int px, py:
pX = PLEFT + x * 2 * (BIGPIXEL + NORM_WIDTH) + 3: 2/ Calculate Tocatign
} py = PTOP + y * (BIGFIXEL + NORM_WIDTH) + 3; ff of cursor
putimage(px,py,cursor, XOR_PUT); // Toggle cursop
3.4.6 WA

E4NIE, FANEY S ERREASTER, A0, K0 EEEBHLNR
RERERE B~ ARERN G RORR, WERE A, 10T L — A

ﬁﬁﬁ%ﬁ#:&ﬁ*%%ﬁ“*ﬂﬁﬁ%ﬁ?;ﬁF HE RS-
M R B b T B

BGIE 7 S0 318 59 6 30 700
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yoid far floodfili(iat x. int y, int border);

RE, xRyERISARENRGRLE, ERFHN MFA7, border 2 T 1 77
f, floodfillC ) R umffh o REE DHEFHRNR AR, SRARKRE, &K
W e S R i . . o

B R AR AR KR R E AN PR B, X TATLUR pieslice( >, fi-
lellipse( > , sector( ) REW. B, RATHALIXHRE —4-MAKE, Wikl
AHs BIEWEloodii ) RPVEE. FHEARTING X —RFRBRIE:

setcolor(WHITEY: /1 Use WHITE for the circle
circie(100,100,50); f/ Draw a circle ]
floodfi11(100,100 ,WHITE): /7 Fill the circle starting from its centef

WA, WABELH S loodBI ) BT MR B AN, AL S B E T
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mpEs BGIFIBMIE

ARMEFNEEBG], BRENEXLBRN. EMRNEELGWEE BCIRA &
TRETI R /T A B REE TR, BAIHRETK L.

B, RIVGEAMHBCIERNFHERER: MRAFANETFR. B, ¥
FIRR R (8 RfE S T TR B FP v MU A B R RV R EIBsE B — A PR, B
NETHEPHBER, WELARRKE, BFEHR Y, #XEXKEHRESS,

AR, RIEFE—AHBRMBRIE S TRGEF . B s s
0 SRR ANIESS, BORHE/ME SCUAE R B A9 1, LA RSCR B REIEL R i 1ESC
BWABEF.

4.1 BEPBEREN
BOURME R i BB MR A TSR, REWEICTEBABMT 4, £k
FEEE RGN YEE” 2F. 5 EAERERNTRERET AR RTRE
T, BiBELRRENEERNTERY. £THRILEE, $FEBREHEA
FOTE, RAEAIRIREBI .

4,1,1 figsIE
BRI B R A BGR B S — A B, BEE, SYFRABCIE X
82— S B R B BB R A
e B SR TS P B 4 — R A8 X SR B AR ﬁ*@%*m& Rt Ry T — A4
FREE, NEEEERH A, NERELDANHERTFYRNRT. IR XL
B0, WARERBEHNEFNEG. BTFFENEAREURA—WELIERRNER, (L]
G FERR DL B B R, Ea, LR — A S BRE R RS R,

B Pixels

[ T
R Ea-

B A1 ok A AR
bd




++

WIERAE, XEEPRRREETREEN RA /R EWMEHYH, R
NI EFERACRQFHFORDNEEEL BT E(],

4.1, 2 R il 2T
BRUMSEEEN REH MW, HBGLRRMEEEE, TIHTE REEEK
R ERELE Y. EBTEALMMBR TR, TEF—FHE—R N RE (X
“EEWY ) kXL (RELD) SF RN IOMITRE KT %, S, FAMERLS
ATERE LMWL E K, % LSS RN R AT RERREED.,

B 4.2 EEEBFH

B rpt, SREESFTHEERAE. EMFEWLEEE B ARG A
&EREMPHAPE, BOIERMTRBER T, SHBRIMTE,. LHR. S0 EH
Bk, HRESEE, XSFENKSEEHRET REHANE, B350 X% 7
Wi — R, BorlandBHFWAIMENETFHRBEY, DEGERIMAHEA O W
FH. EAEHBE, RITHFAEFEIITERRFATEEFREENHFT .

TR

A

B 4.3 H-BGIFHHyFEA

4.1,3 BGIIETEH
B TS b4k, BOURELOR ML SO LMBEE. TR, BN, RNEAD %
BT I R A R B B, I EUSRELAE S TS AR, BR R RSB TES R
b5



HOIREE, TESCARTEAVE MR A EREES B TERE TR AT, #ilE, WA R
#rsetuscrcharsize( ) Firegisterbgifont( ) R EEFIE L.

# 4,1 BGIg kAT XM & &

Ef e i i
gettextsettings( ) BRYEFEIB. HH . RN HEHE F
outtext( ) BRNSAME (CP) WMEXZFE
outtextxy{ ) BRENE &, ¥) KIEXERE
registerbgifont( ) TR R S B N AT T O Y e AR
settexijustify{ ) & Youttext( ) Fouttextxy( ) RIXHER
settextstyle{ ) BEMER, HAMEFRIAR
textheight( ) ERERERITBENEREEE
textwidih( ) HRE R BN TR EE
setusercharsize! ) BEEEER RN KET

4,1.4 BEXSIF#HL

R BGIE # LA [B) By L R ﬁﬂ’$ﬁﬁﬂuﬁmﬂﬁkﬂ\ﬂfis e e
CHETEY, TRTRRFGRESN. BABREXR BE Louttext( ) Fonttex—
txy( )oTurbo CH-EEEEHH BB Wiprintf( ) Mputch( ) WA BRTEFT A R T4k, Bi
L7 PR T T R e i il X s R SRR CH R )72

i Houttext( ) 7EXM A R AWM O MREME LB/RASCUF b, HRRY R & &
graphics, h/H 2 3L 4, :

void far outtext{char far *iextstring}:

g texistring LB BRI TH B, BIEHEN, FEECHKPIEES, #F BMX
T RN e N FREREN, Xouttext( ) M A EEFR N HAIEN EICH
250, B, B—K P Houttext{ Y iy AT i BLHE O 58 M BN 5P A B R Mo

MEWSED, MAERESH TS, SR TARARTRINNEWEXLHE, Ka,
outtext( ) BORBEFEAGUCEE 2 B A EHN N fr B, U8B CEREEN AL . 8/
A S E I SCH R T I — T iR XA

41,5 PBEXHABREMLEL

outtext {2 B‘J*f}k%miﬁ]ﬂi ﬁﬁ;‘%outtéxtx}’(), ‘igouttf-‘ﬂ( ) "‘Fﬁs 'AI:'."JEE it 3‘{:
R BREARE Ly BE, Houttextxy( ) TiE, EXHBRTERE EHERR LT
E, outtextxy( ) BEIFEEE:

void far outtextxy(int x, fat ¥, char far *textstring):

lﬁ%?ﬁﬁ%%?ﬁﬁm?ﬂﬂ}m@%éﬁwo WU ATIRER, textstringfEER R K P
i, M Touttextxy ( ) B, wWintE 24 ﬁlﬁﬁﬂﬁifﬁﬂ:ﬁ?'ﬁﬂ*iﬁﬁcg{% = RS
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sk E AR,

41,6 —AEXERHHT

RV IR BT BRI Mouttext( ) Flouttextxy( ) BB BREX. B A B
Turbe CHif) BZ) WG AR T .— BHBERs, NERELERE TS
. BERFNGABRNEXERRENRE, SR, EHNEERRTR, EXEY
FMATHE. THEZEOEF,

#/ texttest.cpp -- Demonstrates the outtext{) and outtextxy{):
/1 functions in tha BGI . :
#include <graphics.hd

#include <{stdio.hd

#include <stdiib.t>

#include <conio.h)

?ain(}
int gmode, gdriver = DETECT:

initgraph{&adriver,&omode, "\\tc\\bgi“):

if (gdriver <0} { .
printf(“Graphics initialization failure.\n®);:

exit(l):

}
7 Display text
oguttext("This sentence is printed using ocuttext )3
outtext{*in the default font. *}:
outiextxylgetmaxx()/2,getmaxy (/2. “outtextxy printed this,");
cuttext{"This sentence is also printed using outtext.");
outtextxy(0,getmaxy()-20,“Press Any Key to Continug ...");
/f Wait for keypress
getch():
closegraph(}:
return{0):

}

MR E X F /8 2 Fouttext{ ) BRM. HTXAERMETHER K A #,
outtext( ) 7EH—~WAZEEFYMUE. &R FIMERULEERFE R T—1 8
¥l P Routtextxy ( ) , BRATERETFEFABE R —F 7 4. B Heetmaxx( ) Hige
tmaxy( ) KRBT, EMTIHEBFOT . X FHERTTERM,

DUttEXtKy(getmaxx(Il2.getmaxy(}/2.‘outtextxy printed this.*);

T—ARxfouttext( ) MM, miTouttexizy( ) RERF L5710 & B 4 H, F &
&, CHERHEEoutext( ) MK E—4 PRI L outtextxy( ) BHHFITH
ZRBRN. BE, HIFEouttextxy( ) BARBETARNKRSET, &8 K& {I—
ﬁm%%ﬁﬂ

4.9 Turbo Cr+if{af £ FTE
FEREWNUMETS, LETEBARRDERYES—-BAFRE DN, Wi, BT
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RERER, B RE -AEEEEATE LT, Tube CHXPEMEN T B 4l
BTG, ERIRETETERIE

S, BB EF RGO R, RS (HAEELD R TR
BiTurbo CHak, IFHAH chrd B F. MBRITHEHEE TG, NEFHEEE B X
PR AR TS LA R TR, MR SIATER, WEHREER. k4, WREHE
FETF—ABERE, WERFLATES R EEA 7 A0 T 35 ) U 4 % 4 B A

# 4.2 BGIHEEZW XM

pcE AN 1 i
goth,chr : E LR
litt chr AR
sans chr EEALFEFER
trip chr g =cdl B

42,1 HERENFR -
AEREBFRLZ—, ROBBRMBEAN—AFELA, X £ F settextstyly( ) &
BB, EHERFEEL

void far settextstyle(int font,int direction,int charsize)}s

Bomfont B— B, EREERAWEBILE. MERFHIHFGRD, BGLEM:
TH—H AR, TifEgraphics, hip g X,

HO#H
DEFAULT_FONT
TRIPLEX_FONT
SMALL_FONT
SANS_SERIF_FONT
GOTHIC_FONT

%:+g§ﬁdirectionz}ﬁﬁzmiﬁ?ﬂi%’*i&;‘%ﬂi&ﬁ:ﬁﬁo EMHERFEHEREZ— W
H-‘ﬁl%lfhgi’aPhiCS.hq‘%SLH{Jfﬁ%ﬁﬁ%B{L (i

%% o
HORIZ_DIR 0
VERT_DIR

BJa—AZcharsizef§ R FHMNB K BT, B2 7% Houttext( ) Houttextxy( )
BRI SCHHE o X AR A R MOFI 1075 (E — S50, AT E MiHE cham
rsizeH R 180N T A4 B -

LRI XA ERZAALRABILA WA Fsettextstyle ) WHT, Tl Wk 4
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BB BT SO 5 5 U5 AR R LA B A ESOKF LB S B S AT OC N 770 44
settextstyle(GOTHIC_FONT HORIZ_DIR,4};

T4 BRAAERFRSSENERMEMETAEXEERER, REFHFRDIEX
WRE R R 10,

settextstyle(TRIPLEX_FONT,VERT_DIR, 103,

4,2.2 BEANFEHHER

IR BE T REEAGE LS WSRO, WA, WK EERRE.

TEW Hsettextstyle{ ) 253, fRWTLII Hgraphresult( ) HIREBHER. R4I3FAET
RER A L,

A LLGE T F 9 R g AU B S R K, R IR, MR,
RA R, ZAEE Berapherrormsg( ) B HRMEEFGRP AL, FHERE, 210K
Aifegraphics hb 2 XOEK Z R 8, M Esettextstyle( ) AR B KR, B £ gra-
phresult( ) E[FM{H,

void changetextstyle{int font, int direction, int charsize}
{

int errornum;

graphresuTt():
settextstyle(font,direction, char31ze]
if ((errornum=graphresutt(}) !'= arlid {

closegraph();
printf("Graphics Error: sin®, grapherrormsg{erracnum});

exit{l);

4.3 YEAFH X W HESR

-3 BAP LS

-9 HERBNEEENTER
«11 — KR

~12 BBEA S S

-13 TR T XAk

-14 RS S A

4.3 @Jiﬁ%?ﬁ
ﬂﬁ,ﬁﬂu%&%ﬁﬁ%ﬁ%%u?%Hﬁmoﬁ&m%ﬁ%%ﬁﬁf%@i&m
HEEMMERTE. (g FFBTELFERNEESEE, LR, i FBorland
BIFET —AH0 FEEXE W% Ji SETERBRT. FHMRER £ IR R

by



B E sy, chrf JBS0HE, 4 BT L7 BE W T AR B R — e s 4, B XA Y
BIF, HHERERREKEZERREMicrosofl i R4, H HRHEAREEHECAR VGA B
A, HRESBAXAATERBEERBRFE 2R, HWBRNEL TG #. X
B, FOAEANCENEEFEXHNAT (Qusans,chr) , sRITSCHKET, £ 8N

Load Show Ginbdal Edit Save Hindow Quit

Lipdate

Select Fort File to Load
Filepane:

~ Glick on Line to Enter 4 New Hane

e S T
B 4.4 FHHERFNTRAR

Lzad Shaw Glohal Edit Save Uindaw Quit

Hydate Def ined
! _ Hissing
B}-..-.......----;vnar.-1noaao----.---|-- ga.‘*’.loﬁsgrﬂﬂ
:l: LR R R i A R -!t"‘g ;tl-lfl.'l'
_i' --------------- “reaea :::::::::::: !un:?/& ()*+ -,/
ceerretsatntasaannan, 123456?89::{-‘-}-?
;;j' ........... LR IR N YT ‘ﬁHLUL}hHlJKLHHU
'é IIIIIIIIIIIIIIIIIIIIII Ad 9 duvudegay anQTitlluxv7[\]*
'gjfjjf‘::f_ crvecoenuns ‘abedefohijkinns
’#‘ a.o.dfi::tuc_:..::.::- ?f{!‘&t(lUUng{;}-‘ﬁ
Y NN L L R R frsnsseaennns Ucdadadgéeeriing
ANy eGSR YBUE YR
ar I :ou»ﬁa~or~ TIE
sofonneinnnny (RN ir“‘“1
EELIE N (O B RN R RRE NI B A AR R R I N R R LR N I N L ] f i - o
:_- .......................... I T'II Fn + ‘l
N - srerreray pF‘n?‘uPTﬁBﬂ'ﬁod
e e o T IR LR LY
Iy Selest Character Here
* ................................. mwew +
li ............................ L W NN N
P R R T . 4
| ﬂ.

W 4,5 MEHRVEFRE ) 2P
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R s WA A N EY BEREPER. WHEER, SWRBRFAN A0 4 B 3%
FAWRE RO RS AR KR, FRaH S, UE-IRHEECEYEASR
WITERNY B, AREMEEER, RS0 M T e R, REJHR
PR PR G RS BT N e — T L AN ERE hERF 2 8
) o REFTALEIRE, SEMEPAHEER, itk BEZUECKHIEER
Mo PRI T M B R IPERAEFIREER TR,

4,3.1  fEIARBEEH

G— TN EDN (Load, Show, Global, Edit, Save, Window, Quit) , K7l
PR e AR (AT LA - TARGRAm s . Sk 91, fload,
DT HE s #E, IWHE— %W, Bk — A A MM — SRR T ., 4
W, BIFEFEEGORIN, ¥AEBUA, HBREMCopyChar, Flip, Shift, ShowA~
lso, ClipBoard®Exit, (EiEm, M4 F30H, K LEEEXES R : 55,
TR 2B E RN AT PIT A GE — R,

(e -1 b

Toad FAFHR DAL Wk

Show BARECAHER SRR RSN FRT AR, %
_ BB R

Global AEFARTHFEGEE, K, LRSE, BEEF— T

. BT LAE IR BT SO pR 3 T 7

 Edit R BTN, AR, PR

Save BEGKERF TRV TREFE 4, chil iE2H 45

Window R AR, DT R ReEfaEdn

Quit ik R

4,3.2 fEH2E PR
BT B A B HERA R T AR N, BARMAS, RTLIEm
HREREE, URE N, MERYIER, ERNEATREHTENERUN, Lo

— T2 BRI RS
B4 6 BTN E BURA T B P, IR, RS AR RETROR 7 B
RYL, FEN AR SEAREREY o XA IR E Y035 R SRR,
HAFR, NFHp UMR) , AF “TRAL” . EXAEAT, THEAS B WR
XFMATYRGRAR, S2BREP, HEFERNA T8 R 2 “F B AR5
B o BEAE “BEEE 2 bR CDMERE” . X548 (UdRD) RERT E W
~NFERIGEE. B, BL—&4 UICHR) 2X58E, ENERE XSEE8N
BHE . '
BAWTER, B RRKT SRS R R, B, SRR A 2 i —
ARG FERRRE — WRHERECTN “ERBE" TRIEEHE “KSHE” EhE
81



Capital —»ic
height

Lowercase —m|x
height

Next character .—pml
starting positicn

Descendar height-—3d

B 4.6 FBRAREFESERS

—FHHT . SEARESLWAZAMERD, DERT 2 ABTFR »
TR —AFRHZR, RREERRREEAE S AR DTSN S, UEERHE
FRARFBROE—FHZENE—~BEH.

SRRV EIE BB AR, RN BTSN K TN MERTRE 1 R G
B0, THAREE= -7, PEBE=20, KBEHE =40 , BPFXERTEEER
M., afIxiIRE A R e i, ARET LU XL T8 J 7 0 8 15 PP 44 SR 20 P T SRR 2 10K
HOEEB R, ST REA RSN, FEARLEFHTEERT,
| —BEREHRL AT LSRR SRS SN S, RE R
B “ii” HARES, HEE 42, HAEARESEHE—TRTUT. WREKF
BET—8R, EEERERE, WEEGENLRE G LM BREEEE,

43,3 EATRE R

BG4 S0 ESC GRS R, SN T4 4 0B B R outtext( ) H
outtextxy ( ) 41 i B8 B 3 B IE S0 e /AR HIRT T 24 A2 P B B B, AR 0,
ESC AN, FRRTESWMAEZ Lo M settextjustify ( ) & & LA R 55
MR R, TR,

void far settextjustify(int horiz, int vert):

H—AEhorzR BRI E AR, CAHENTAEZ

WO ' &
LEFT_TEXT 0
CENTER_TEXT
RIGHT_TEXT

Hl i, BWihvert E LEHM M, CRAIERNGNouttext( ) Flouttextxy( ) M
e BREBTEE R :

62



{ii

BOTTOM_TEXT 0
CENTER_TEXT 1
TOP_TEXT 2

E4,TRIE S BR— 4K BTN ES, MHTRERENSMES,

i
LEFT Top UGHT TOP CeNTER Top
| LEFT BOTTON  AIGHT BOTTON,  CENTER.80TTON

LEFT CENTER  RIGHT CENTER~ CENTER-CENTER .

47 ATEXMENAE

LEFT BTTM
RIGHT BTTM
C ENTR BTTM

RIGHT CENTER
CEN/ER "CENTER

LEFT CENTER

LEFT TOR*
RIGHT Top,

I CENTER TOp-

E A8 EEEXEEME

4.3.4 BRENAMIEXHE
Turbo CHBYLERIRRMMIE IR B Heettextseltings( ) o 7545 T 2 i B %
RLCHRRMIER MBEREEREERFHRET, EAHLREPEM. gettextsett-
ings( ) By FHEE,
void far gettextsettings{struct textsettingstype far *textinfo);
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MR RSB ML, SE0 B r s toxctset tingstypelfd & HHIBFHL- 4icH
K, XA graphics . hri g 3L
struct textsettingstype {
int font,
int ditectiony
int charsize,
int horiz;
int vert,

1

s font A MR I BB M FNE, BT, Turbo CHZHE—A G A28 3 4
AEETIE TREERERTRADWEDGE LA B4, B4l directiondd 7R MAT
EXRBATPTREENEBR. IBFRMTE, Riacharsief@H 28 b s BoR
EXREKEF.

WHE THRERGEAME: BWmd, SRMEERML R0, HrifHl % & 2w 4
FHRARER T (8x8) s 2HAMBETEFNFHRA (16x16) LWL %E, A,
charsizefy 8 RAE R 86 ARV E B T 747, charsize = 0 RB QBT P, AT EFRMN
RER2BEIANFARA KON EER. BRH MG horizfivert i L HAKFRUE BT
BIRIE SR T o R 4 .

WHRFRE DI IREE, 8 Hgettextsettings( ) HETPERH, HFREE. FPHEX
RYRTEICRERE, 3 HEXEEBFREtextscttingstype i, ERN—THIF, TH
AR REEXFIFRE, WREEN, FEEREETHEN,

// Declare a structureio save the setfings in

siruct textsettingstype oldteXt;

// Previous code __,
gettextsettings (&oldtext) 4

// Change the text settings hete

settextstyle (oldtext, font,oldtext, direction , oldiext, charsize} 4
scttextjustify (oldtext horiz,oldiext, vert),

/] Rest of the code .,

4.3.5 BHEFHMRT

HFBGIAFFH UARBRARK, LA HERT 08 R LNIE S0 32068
BHFER. AFECRENFEXSRLELFIESAEO PR, RSN & Ei, BGIE
e R E LR TR R XBEH,

int far teXtheight(chatr far ¥*stting)q

int far textwidth(char far ¥siring),

RS R AR, B0 SRR AR R, 1O R
R R T TR AT AR, S0 isil, textheight( )Ftextwidth( )
AEGE TN A, MASELRATEREEER,

CIM AT GRITEE, BIHRAS X SRR STHRED ARG 5 Mkl
ASMBEMELRIE, KM, COBORIMEE, BB AR R 2R
SPAEIER, WEBE4.0. HEUEKRIIL0RME 0 AANT B FEAHR A,
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B 4,9 B mFEFNEAR

4,3.6 RTEBEMFEHRTHER

B Rtextheight( ) Fitextwidth( ) AEYIEIRKPELERE T HALID I {F, B
EHENEEETORERREL. EitEdWnE, XERPCREARXRFEFRIIHRER
Fo BN, MAYBRFEFRE, toxwidth( ) BEEXEBORENN H H. BE,
MBHERIELH, textwidth( ) JRIAEICEANY G FTMEE . HiRFEHE & 4 #
KPR EEXTTE S BN, B DDtextwidth( ) Htextheight( ) ,

44 BR¥ZEH

BGURHLRE 7 i iouttext{ ) Flouttextxy( ) BRMWIENID, B HHTT Ltk
FIEBREZEVBREEEEEATE,

ol 78 T A 5 7S (0 TE ST A/ 0 g B B O e R TRy R R A 0D i textsettingsty pe il
thifycharsize P B, T LRSI ) B Freettextstyle( ) i B charsizefidy. #Hid £, B &
SE M Touttext () Fouttextxy( > BARMIALXMHILE B ¥, &R AiF0. nR
charsizefS-RfEVHII0Z A, Bf Ewisd WA R T ML FIB W E . LR E
M T, charsizel}§ ™ Al A /D8 X 8 FFo Hcharsize 25 HIAIMRIESR B A{4
FMMUTARS (16x18) , WM&, HPcharsize 10, /o480 X 80 R,

charsize IR K ME T HER KB EFE, BREINFS BB AERMABET 75 JHE
Rl &I N B4 108 B E BB AL T charsizes 1, 2, 3HMEREREE,

H Ay —Acharsize{HOS PR B R E W FIE, i t, W2 HED WA H#seu-
sercharsize( ) JHEMFE_ALFIH F. XEBREBIFHER BRI, LIGERTLL 7
Hu R 3 T U B AT LS. BN, ARV RAfEsctuserchaysize( ). A FH b (K9, LA KFE0
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e efault Jefault Dpfau ]t
Vi Tl Tiger  Triplex

SwsSert SomsSerl!  SonsSerif SqngSerff
O Gl Gdir (el

_JLLLLLLUJJJiiJJJlll1JillLLLLLUJJJJJJJ1LLL. L ELLLLLLE

T T o T RN

M 4.10 1E Acharsize 1, 2, 34044 BGIF 3

HHLTE 357 77 A 3 AT 67 11 78
Bf #setusercharsize( ) JREI {kHr.

Ivoid far setuserchars1ze{int‘rnuitx. int divx, int multy., int divy):

Hoo, AR RN T B RN E XS A A DY IR T (EE 5 TG Zchars-
ized) o BITEAZEI0HASHE (Al AR 77 Rl Y TE 0 S A, X S e TR A 2
SR A TR, B, IR A IESCATERE, mulex W LR 2 divaE A1,
Flhh, NEBHFEXHREREEEEN/3, ﬁaﬂ‘]ﬁilﬂ.ﬁmulty%lﬂiﬁdiwma %
HWETBEE S HMLE, ERNMERNBERBENNFREE 1L, Hil, ECCANLH
YA 640x200) 1, HEmulix/diveRRERE639, WAL Foulty/divy RS 88 X
F109, FA4, 1R H b6 B T B 2 2B 2 A L 1

E%¢@,%ﬁmﬁﬂﬁiﬁmmm®MMd)ﬂm¢Im M T IE 3 BT

]

A

B 4,11 RABETALBEYHUBY
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ARAUK T BRREN . B BE, 24 TF 300 B A A B multx AIdivaos O3 IE SCHE (4 b M 17 8o

4.4.1 PEILHBNFHE

BRI BN B FEEHBEREEFEE UEREARBENEEHREY, BF
autoscal, cpp R ITRFHEE Y FOSRI R TMBBIBOEE P RIGFER . BEFHEL
EXFFE, UEEERELGLERTE SEARIREY, IIMEFRUBFHEE
B, EXEH Tsetusercharsize( Y EE ¥, :

' IScc:llir'ng Text

Bl 4,12 oautoscal cppiy i i

PRI AL AT AR 3, Scaletext () Fscaleverttext () 55—~ M B4 DK IE L,
DL 2 K R N B TR O, G- BB TR T, ARZE
TR E IR RN E Ho

fEl—A TR, ABcllt, top, rightfibottom¥ i I3 H P BRI BN AR
R R EE SO A TERR ystring B A . TA R B BIBOK T MBEE ST 8 EX BA
gk, U —THEFLTED:

settextijustify (CENTER_TEXT, CENTER_TEXT);

AERAF A B S B setusercharsize (. )EIEICH, BERFEAREHE AR,
o ) A 7 B B T O T S A e S s

setusercharsize{l, 1, 1, 1);

settextstyle(font, HORIZ_DIR, USER_CHAR, SIZE);
// Note the order of the box coordinates, Compare them with the
// ordering for vertical tcxi,
seiusercharsize (right-left, textwidth(string,
bottom-top, textheipht(string)*3/2),

WK JeE RSP M setusercharsize () MM, ULRATMFATHE, WA
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Bk, ccluscrcharsize ) KA TERY LhRE XN FIECA R R PIE T, TR0
TEEXEHERZEE N, RO Emulichright-lefr, RO PHHE € E. X
b, ST B EE WESCHRE, BARASWHRET AP RO RE B
B, BRAHET RER BT R,

5etusercharsize{1.1.1.1)=-

s 1oL M7 L S DA B X o AL, EREE, Mrextheight( ) 38 | B % HERE3/2
A, AR B E LR RN T IE, MR R, & VIRHRTE (BN RE
EXTZTY Rt Iy 1 HEHo

‘ /7 autoscal.cpp -- Given a box of a particulzr size,. thisprogram

// scales the text s¢ that it fits within it., This routine

/7 guarantees that the text string will fit in the box, but-it

// doesn't guarantee that the text will look good or that it will be.
/! readable. This can happen if the box is too small for the text.

f#include <graphics.h>
#include <conio.h>

void sceletext(int left, int top, int right, iat bottom,
int fent, char *string):
void scaleverttext(int left, int top, int right, int bottom,
int font, char *string); '
main()
{ Y
int gmede, gdriver = DETECT:
char string[] = “Scaling Text":

initgraph(&aedriver,famode, "\itcA\\bgi®);
sca]etéxt(o.o.200.9etmaxy(}.SANS_SERIF_FDHT.string}:f
scaletext(220,10,.400,100,SANS_SERIF_FONT,string):
scaleverttext(420,0,520,getmaxy(),SANS _SERIF_FONT,string)s
getch{);

closegraph{};

return{0};:

}

// Scale horizontal text to fit in a rectangular region
void scaletext(int left, int top, int right. int bottom,
t int font, char *string)
1
// Reset usercharsize to all ones, so that the textwidth, textheight:
// functions will return the number of pixels on the screen that the.
// default font size uses. not the current size, whatever it may bes)
setusercharsize(l,1,1,1);
settextstyle{font HORIZ_GIR,USER_CHAR_SIZE):

Map.

-7/ Note the order of the box coordinates. Compare with the ordering .

£} fer vertical text.

setusercharsize({right-left, textwidth{string),
bottom-top,textheight(string)*3/2);

settextjustify(CENTER TEXT.CENTER_TEXT);

// Clear screen and draw a box where text is t0 be displayed
setfillstyte(SOLID_FILL,getbkcolar(}y:
bar3d(left,top,right,bottom,0,0);

/7 Write text string centered in the box
a8




outtextxy ((right + left) /2, (botiom + top) /2, 51ring)
}

/] Scale vertical text to fit in a box
void scaleverttext {int Ieft, int top, int tight, int bottom,
int font, char %®string)

{

int X3

char buffer {307 3

/] .,,other code,,,

X=10;

sprinti¢buffer, “The value of x is 95d¥, =),
printf (*9¢s?, buffer),

/! ... other code .

4.4.2 AXRREELHIEL _ .

BRBCIH MG MET 7B MR, EHXBLLRMFTRE. WEY LM
DR, B4, DOBR TR 705 s o R RS, AR RSP I N 52
SYRY. HRE, EEHFE PR REE RN OHEERS,

4,5 BT R

EEME, BNARIAEAEARBEXFHETE TP, RTEERAES SN
HIRMBAR TG SR EB R BR. R, outtext( )flouttextxy( VA BB B R F X
TSR, Fiid, RANESRIOGEEBROAEHEEVASCIISEHS &, REEL A
outtext( Yflouttextxy( ) BiRIX LTS,

TR RIER P ERRy T8, RN R B CH P & $sprintf( ),
W&z, RTEETAMEorintfOBBELE, BRTPREXTHI0E, HEBR S # U5
FRRNS - P25, b, FTH-BERBEFRERHTR PN 7 5
H, JFEHLEIR,

int gprintf(char %fmt,_,.);

PRI FX N, TS “The value of x s 107 BRIRARI DL, Y4, &
YRR —HOUR, BERsprintf OB RBRIRB TR LG, TPy B
FE—PTEREBEA LERprintf Y BE. IERBMNET-TEHH.

4.6 P REIESCAL A
ERBGUE XA AR HA Rt shag, HENSOETHERMNYLSRE 5 8
HEMIEE. A, MNFTEREEXBESCHLYE, ©EAprintf ) HRHBEAH,
BL BT SR AT S A I SO R R A AR R g A R
AT LA T 8 — AU A L D, A P EATO Y EERERR
IESCRPRAI A X B AR IR 70 K4 LTNF) % 4. 240 DR B S e gtexnt hfllgtext opp i,
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F4, 45 M FEgtext  cpp R AR E B ¥,
# 4,4 glext,cpp & &

2 e 14 &
gprinti( ) Eiflprintf( ) MEJEITHSRAER
gprintfxy{ ) BrRME (x, v) LEXHEZEprintf( ) B
ggetehe( ) NEFHHFEERNIRRELE -
gputch( ) PEF R EEEREL
ggets( ) AFRFEEBEATEAT IR
gscar£( ) 7R T il scanf(-) _;m;&
gscanfxy( ) BIMAEAR &<, ¥) BIEA

4,6,1 printfO BEBEA -

EBEHK, outtext( ) Flouttextxy( ) WESTHEBERLEE XWNBEF, B
HRMNEENFBERMerintl ) BEK, ENNEMREBHET. w21, R DK
E—AEHWorintf( ) F¥, EUBERRLE, FHAHBGIME. X4 B BK
Hgorintf( ) , EELEgtext, cpptfo N o

SRR Blorintl () WIRSNEARMER, % 0 BN RMOET & K 0% . £
Turbo C+ + REHMRXHHAMNARITH, XUTHAGE TR, ENER D L
Rorintf ) FRBRNFREHSATEHEEIRNET. BFHRATEASE &8 A Turbo CH
AWM RKBEIC AR B, RIVEMEIEAEIRIRERITNEREpntl( ) , -

Wk, LIRARAGEAE BRI %A BB, AR RHELLAT PN, B
printf( ) BEHBIRXFAE, hTFlEMeorintf( ) REEorintf( ) , HLLBHIFAZXA
K€, TERETEHMorintf ) FEN, RNLARNE - SHELERREES, HHE
WrHT AR E AT, Turbe C+ + F— AR BT R B, EENR T B ST EHH
HIETT X B RN Wgpeintf( ) BASHEPHNZA EFFIREL, MFHE,

int gprintf{char ‘*fmt.-...}:

R ARR, X —1T 4 VERIERRE S~ AR LN EAH, BEMREAE T
B, X W MR R B TR A I AR, Turbo C+ + 4% BIFA
— S P IS R B FT A 3 B R TR AR A AL I . RATR A K2R T, -
 RTEEATR A B T i R A8 E, Turbo C 3 + 4264 B $vastart( ) fiva
—end( ) . WAEFERAHE X hsrdarg, W ERE, SEATHRA L0k W AR B
Ao, Efva_start( ) SR[EE LR I - AT A 1 & BIRE R
B8 B Blargptr, XS BIR, RATAT LU R LA S IR MR X,

A0 e B e TS TIBH, BATRRE LU Msprintf( ) HBRERE GO 5 1E
WIAREE , LERBATFRERE—~ET, HE HTRIORGEE S BHREN
WRB A 4, WAEREE Hsprintl( ) , s 4F, Turbo C+ + 34k BEEEAHRA LI E
BT CmsprintE( D) T Y2840 H A8 5005 2 WA 41 A0 Fesprinti( ) o 3 41 7 B
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B B R B AR AS SR B A B £ e B, W vsprinti( ) JmAl s H 8
BAAEATRASR (mt) HENASCIER S, ERER AR LT T B K5,
i, Efva_end( ) BRIEN AFBETHER, .

ERATKeorintf( ) BEP, WHouttext( ) BRMNILAASCHZ R, Kb, %
BREIDEEX FHI AR, IRBMNENFAATHELR, WY EsEE
Heprintf( ) ZJFHAEH . HEERE,

#include <stdarg.h?

int aprintfichar *fmt, ...)
{

va_list argptr; : [/ Pointer to argument list
char stris0]; /7 Will hold converted 1ist
int count; : // Number args printed
o
va_start(argpts, fmt); J7 Initialize va_ functions
count = vsprintf(str,fmt,argptr); // Convert to string
cuttext(str); /1 Display the string
va_end(argptr); /! Close va_ functions
return{count}; /7 Return conversion count)

4.6.2 RHBEEFEHE | _

BERBCIEGZHEMN S AR EERARE 2R RERE LHEE, & N5IRE
Hil. HFHZEEFEREEH—RFLE. EIEBFRHNIAERTSATENE M. )
BRI FBH— M R B R Z WS — UM B EE R, XTLETAES
?ﬁZﬁﬁ@#ﬁ?ﬁEﬁ‘x‘E%Eiﬁ,’E%ﬁ&,ii/i‘lziﬁ&ﬁﬁfl\%lﬁlTﬁ-—’?ﬁﬁ!ﬁ%ﬁﬁﬁﬁa.

WY Feprinti( ) B, DECHEBREETRALN R E R S. S RAEE
ptext, copliSCHE e fgprintf ( ) JRA. MBHRFELNRG, BSEINEH Bbar( ) B
IFMASOLID_FILER BEH B Hi6, UHERBRUFHREENRE,

4.6.3 gprintfxy(O ¥
gtext, cppli LR WE— A heprintfxy () WEHK, ERUTFeorinf( ) B, X
B ZREgprintixy ( ) BE x, v) MR B L 5P H &, §BCIMouttextxy( ),
gprintfxy ( ) FAEFHLAMALE . AT ZHRBUTeorintl ), BITHTERMIT R'E.

4,7 MHEHIEXHA
BGIRH B B— AW RE A, $47F, RONTUMES 2yt T HDIR
WESCHASIE. BA— ERNBANRLET HFRAEYR, TRGE N2 EB R,
TR R ggetche( ) , BEEIICHEEHeiche( ) , BRARKE ERELR
REERRE, SHRBIFRAEECRAMFNIKTLH, WESYWLE. TRYH
ﬁ%: ’
1nt ggetche{void)
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char th:

ch = getEh(}: }! Get character with po echo
gprintf(“¥c",ch): £ Dutput character
return(ch}; : '

)

RERME S AR, HHAgetch ) BNHAFR GRAGEAEA, BREE
A, —BERRIEFF, RELEARIESHNFEEReprintf( > BRE. Hil{E,
R PREE Y.

%H%%K@~A7m&ﬁWWE,uﬁ_ﬁiuﬁﬁﬁm¢?ﬁﬁkoﬂ¢ﬂﬁ7
ﬁE%&jhggctchcxy( } ’ 9T”Tﬁﬁ€lﬁ§gprunfxy( ) BB eprintf( ) o

4,7.1 ﬁA$ﬁ$ .

SR LW AR T BEARN AN HEANED, A8 RPN NRE
*Wﬂﬂ%ﬂﬁﬁim?—+%ﬁﬁﬁ%uu),hﬁﬁﬁ%%kﬁﬂ¥ﬁ$#uﬁﬂﬁ
SNE o :

WBP B A WEY LR, HEEBERY, BREFNSETHEENFAAEAREN
MWEBEAhEE. RVl Bgetch( ) €3 WP 4, {Hbfnxih,ﬁ%ﬁbgbﬁ ’E"UIH: il
¢$ﬁ,%%ﬁimﬁﬁaﬁﬁﬁ%ﬂﬁoﬁﬂ,Eﬁﬁﬁﬁ¢&ﬁ%%
| fFEfigtext.cop I MResets( ) Mk TREMNE, ERKEE 100 K, X
Mg ERANGSWER, BRI TEERYIE, SEAEXH, HRE—TREAERL
i X BTG RN, ERHCEE — AR R R F . MR ER
B, HROFIHREEESgrets( ) W EH ENRARBHHITDERES BANERFB.

ZEHERAFTENAR. F-TRELEZHB/FEANNFERES, HAKTHE
By hwhilefE3F, ARG —PERFRENERABRRBWENE, TR L, EHF
PRI, RENE BEBL-AFFUSREAERS, XEFMOREE LT
o TEXZ)E, SNMMNELBIZFHEYRERNLIT,

c 472 BABTE |
A EREEGEA R EEAFE -, BARTEGNT. sex HXREQE
FibEihgscant( ) Figscanfzy( ) MR, BEAIRHECH scanf( ) B ME-THE E 1
P, WA PEMSE R A ER R eeets (), YA Turbe Gy W 2 B 5T, F 4 H
scanf( ) FREL, vsscanf( )}, u&%&@%%ﬁ:‘i?ﬁﬂ}ﬁfhiﬁ)\ BRI Bt P
A, HIEFE A2 Feprinil Fgprintiy ) B TR AVE AT

REfT.

« Fik4.1 gtext,h
/} qtext.h -- Header file for gtext.cpp

const int BUFSIZE = 1403 '
const char CR = 13; /{ Carriage returm

const char 8BS = B, /¢ Backspace
const char ESC = 273 /{4 Esc key



T or )

fnt gprintfichar *fmt. ..,
int gprintfxy(int xloc, int
int ggetche{void}:

int gputchiint c):

char *ggets(char *buffer):

I
yloc, char *fmt, ... }:

int gscanfxy(int locx, int locy, char *fat, ... );
int gscanf{char *fmt. .,. ): '

- 5U%4.2 gtext,cpp

/7 gtext.cpp -- A set of text fnput'and output routines for graphics mode .

#include <graphics.h)
ffinclude <stdarg.mn>
#Hinclude <stdio.h>

#include <string.hd
#include <math.h>
#Finclude <conio.h>
fHinclude “gtext.h”

// A graphics-based printf() function. It will print the output

// at location xloc, yloc. |

t does not affect the current position,

// Assumes LEFT_TEXT and MORIZ_OIR justification.

int gprintfxy(int xloc, fnt
i

va_list argptr:

char str{BUFSIZE]:

int cnt;

struct fillsettingstype ol
char userfillpattern[8]:

va_startfargptr,fmt);

¥loc, char *fmt, .., )

I Pointer to argument list

/1 Buffer to build string into

/1 Result of sprintf conversion
dfil1; 7/ Current fitl setting

/1 Current user-fill pattern

Il Initialize va_ functiong

ent = vsprintf(str,fwt,argptr); 7/ Prints string to buffenr
if (stel0] == NULL) retorn(0); C

/7 Clear the space where the text is to be printed

getfillsettings(Roldfili);

if (olcfill.pattern == USER_FILL)
getfillpattern{userfilipattern);:

Setfilistyle(SOLED_FILL,getbkcolort))s )

bar(xloc.yloc.x]oc+textwidth(str}.y]og+textheight('H')*S!AJ:

if (oldfill.pattern == IS

€lse

setfi]]stylg(o]dfill.pat
outtextxy{xloc.yloc,str);
va_end(argptr};
return{cnt};

}

{// A graphics-based priatf(}
/1 position. Assumes LEFT_TE
int gprintfichar *fmt, ... )
{

va_list argpte:

char ste[BUFSIZE]:s

int cnt:

struct fillsettingstype ol
thar userfillpattern[8];
int xlogc, yloc:

R_FILLY

setfillpatteraluserfillpattern,oldfill,colors;

tern,otdfill.calor):
// Write string te screem
// Terminate va_ functions
£/ Return the conversion count

function. It will update the current
XT and HORIZ_DIR justification.

{7 Pointer to argument 1ist

I/ Buffer to build string into

I Result of sprintf conversion
dfill; 7/ Current fill setting

{7/ Current user-fill pattern

// Current current position

i



va_start(argptr,fmt): ./ Initialize va_ functions
cnt = vsprintf(str,fnt,argptr): 7/ Prints string-to buffer
if (strf0] == NULL) return{0}:

/f Clear the space where the text is te be prlnted

xloc = getx(): yloc = gety();

getfillsettings{&oldfill};

if (oldfill.pattern == USER_FILL}

getfillpattern(userfillpattern);
getfillstyle(SOLID_FILL,getbkcolor()):
bar{xloc.yloc, xlocttextwidth{str),yloc+textheight (“H*)*5/4%;
if (oldfill.pattern == USER_FILL)
setflllpattern(userf11lpattern o]dfi]] color);

else -

setflITster(oldflll pattern,eldfill.color):
puttext(str); // Write string to screen
va_end(argptr): - 11 Terminate va= functions
return{cnt}; ' {1 Return the conversicn count

}

/} Graphics-based getche() function
int ggetchelvoid)

{
char cht
ch = getch(): // Get character with no echo
aprintf{"%c",cih}; - ff Output character
return(ch}: .

}

]/ Graphics-based putch{) function

int gputchlint c)

{ b
char buffer[2];

sprintf(buffer,*3c*,¢c)e
gprintf{buffer);
return{c}: s

// A graphics based text input routine. Returns the string entered.
// tchos text as it is entered. It supports the backspace character
char *ggets(cpar *huffer)
{

int currloc, maxchars,. o]dco]or,

struct viewportiype view;

char ch, charbuff[3];

bufferlﬁl = '\0"
currfoc = 0;
getviewsettings(fview)s "
maxchars = {view.right - getx{}} / textWIdthC H'J - 1:
if (maxchars <= ) retern(NULL): . .
oprintfxy{getx{), gety{)."_"):
while {{ch=getch(}} 1= CR)} *
if {ch == BS) {
if (currloc. > ) { .
currioc--; -
if (currlec <= maxchars) {
“oYdeolor = getcelor():
setcolor(getbkcolor{l);



sprintf{charbuff,"tc” . bufferfcurrioc]):
gprintfxy(getx()-textwidth(charbuff), gety(},
. "%c_".buffer{currtoc]i);
setcolor(oldcolor};
: moveto(getx(}-textwidth({charbuff},qety{());
3
k]
else |
if {currloc < maxchars) {
oldcoler = getcolor();
setcolor(getbkeolor());
gprintfxy(getx(),gety(),"_");
setcolor(oidcolor);
buffer[currloc) = ¢h:
gputch{ch);
currloct+;

'else
putch(0x07}:
}

if (currloc < maxchars)
gprintfxy(getx{}.gety(},"_");
}

if {currloc <= maxchars) {
oldcelor = getcolor{):
setcoler{getbkcalor{}):
gprintfxy(getx(),qety(},""}s,
]Jsetcolortoldcolor).
bufferfcurrioc] = *\0%g
return({buffer):

/! A graphics-based scanf(} functfan. It updates the current position.
/¢ Assumes LEFT_TEXT and HORIZ, DIR Justiflcatron
int gscanf{char *fmt, +eu }

va_list aroptr; _ 11 Argument list pointer

char str[BUFSIZE]: // Buffer to accept user input
ijnt cnt; {/ Bumber of fields converted
va_start(argptr, fmt)s /1 Initfalize va_ functions
ggetsistr); /! Get the user input

cnt = vsscanf(str.fmt,argptrd; // Convert the input according
T /7 to the format string _
va_end{argptr}; /! Terminate the va_ functionsg
return{cnt); ' // Return the # of successful
) /{ input conversions

/] A graphics-based scanf(). It doek'not affect the current
f/ position and will echo input as it is entered at {xloc, ylog)e
/7 Assumes LEFT_TEXT and HORIZ_DIR Justification.

int gscénfxy(int xtoc, int yloe, char *fmt, +eu )

va_Tist argpir; - [/ Pointer te argument list
char str[BUFSIZ2E]: I/ Buffer to accept user input
int ecnt; {/ Number of coaversions made
int oldx, oldy; {f Original current position




(]

oldx = xloc;

oldy = yloc:
moveto{xloc.yloc}:
va_start{argptr,fmut);
ggets(str); .

.- cat = ysscanf{str,fmt, argptrd:

va_end(argptr);
moveto{cldx,oldy);
return{cnt);.

/7 Save current position so that

17 it can later be restored

£/ Hove to the new current positien
J/ Initialize the va__ functions

/! Get the user's input

2/ Convert input string

f// Terminate va_ funciion

// Restore current position

1 Return conversion count




BE& % T HE

TERME R, REBMIUH P BERE G HNRI AR R REREN, 3
Fe, BINWATESRENRI-RMERBHUEPCRAREBHN, “FRE” HEROCE
Ko FORAERIERIFEINER, BEMNEERRERERHEA,

FEAZE , BAVHG 1 A B AR A 6 FS Turbo  CH 50 BT T 857 A 160 B 1 W b 0 ) 2 4
ESEE. $ilkE RMEERLHHE, FER, BEEMGENRA, ROFTES
B A HBCL THMENERAER, BARERE, WS TIREREIRHE
R ECHCH MR,

5,1 EXRFAFBHER
BGISE{k ZAh ) L= 2 L VBB I %0 i, DRI, 2B B A BRI S B4 LA R
o FLEEBB TR, TURLRES I RENBIFHTNE, £, BRI EEE
BREG - XBEK. FABCHNRE-ETAERACARNERNEY, QKB
PR R

5,1.1 BfE

IIRARIE S R B E IR, ﬁ‘IﬁE%ﬂiﬂﬁ?@n kL, ﬁ’ﬁé@&ﬁﬁﬁﬁ?ﬁﬁ‘ﬁﬁ
¢ (WiBorlandfiQuattro) HRIMENT. AV, RIKRNE-PXRRFE, Crs
AT SERMIPEE . AT EM G — IR R PR MBI RRE. BRIF b
ERADEURANRR, BulENAERE. BTEF EAES VPR R Tukre
CH Ay pieslice ( ) B FR—4H RN H CEMOABRIT M,

5.1.1.1 EHH

FEB S, NET pioslice ( ) EXL, RATETEREHE FHE—HK. RIVNESZR
TR AR A FEATRE R, B, 8—FER—HEEFHHTTEAR
ML Bl BiER, ) REEAPHEA K,

MTRNNESR, BEReF RIS RAETRER, ﬁ'—'—ﬁﬁtt{ﬁﬁﬁi F—A8
Foo THBTH B R BRIH100% . R H0 R R o Gl — 1 SR AR RO MOEE, PR JUR BB BT |
BHOBEMM T . NP HE, RITEHE LTS ROETH,
. BT pieslice ( Y MMM IRIBM A FF ipieceolpie ( ) RV T Z B By H—Pb it
IR EHE S, XA BE R LB RIS,

void pieceofpie{int x, int ¥y, int radius, double slicepercentage,
int color, int fill).
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{nt startangle, endangle:
static double startpercentage = 0. U

sebtfillstyle(fill, coler):
startanglé = startpercentage /7 100.0 * 368.0;
endangle = (startpercentagetslicepercentage} / 100.0 * 260.0;

pieslice(x,y,startangle,endangle,.radius):
startpercentage += siicepercentage;

}

pieceofpie OO B B =AM T05E LB BRI B O SRR R, RXARTE, R UER
OV B R M A% A Turbo CH+ pleslice ( ) i 2 42 &, AT EWEPF A MK
By K Folicepercentagedt R, LRI 7 7 0 a0 8 5 B2 36 0 BLIF 46700 4 5 14 Bt
Hy XEkRstatic double staripercentageffiB i, EREBEELBRNEN T2 L IEITA
‘ﬁ-o ﬁﬁ%ﬂ?ﬁﬂm#ﬁ{h%% ﬂu_FET‘ﬁ%l '

~ static double startpercentage = 0.0;

B Bpieceofpie( DBY, HiMslicepereentageMBRATHE . BRI XM LB 16
BT A8k e B, startpercentagedl Yk K HOFF 16, Mislicepercentagedd 7 HIRE I8
FRBER. LR, RO ALFEEH 25558, Turbo O pleslice O B2 2
WHESRAE, TIREHE, B, BRNDEXEEERNAE. XANENED
KT

rstartangle = startpercentage / 100.0 * 350.0;
jendangle = (startpercentage+slicepercentage) / 100,0 * 360.0;

WA ERENLY, F-HETUTHRE,
TR _ EAR
360/ 160%
ERBCPRERHE-SINEHEL, BHELAENRETAELE S GEEE LY
WMAERTMHE, REXRAHSEENTESS AR ARER K,
X, RATHIE Hpieceolpie O D RER T A LI M, B2, itRITRMEY—
TE,s ui@ﬁﬁﬁﬁ—ﬁﬁﬂﬁﬁmﬁﬁﬁhﬁﬁﬂnﬁ{%

5.1.1.2 ABREBERE

AV EMAR R BT B AL, ﬁﬁ]%ﬂsﬁ*ﬁﬂ“iﬂﬁ%ﬁ:ﬁ’%&ﬁmm}. 3%
HRAERNEESDBER RN, FREETELLBHSERSZT, REER
BHAHSWESEN R A b, P#s, lﬁ%ﬂ’bﬁﬁtﬁﬁfﬁﬂ?ﬁ:’éﬂﬁﬁmﬁfﬁﬁﬁ&&
Ha A,

X Fpieceofpie( ) BHHT, H—FE R BN BB R T 08— F N radiuspy HF B,
XA R M Ttk h LRI B SA BE B, Xi?‘%zfﬂﬂﬁﬁ“)ﬁﬁ'ﬁ;‘, AR T EARad-
wsEE N, 2EMHEES,

Yradius = (double)radius * 1.2: {/ Yaries with character size

%




EAH AR T R LA 200007 8 S i S IE M4 AIESCRD, RE el vib#
FoABAR, HAWMRER, RITOURUFHL2

BEAR, B—HEMREERRTL. EHAERRE ablangle, 3 BRE B A
KRBAME LI ANEET. EEELEEEANE S torad ( VLA,

labelangle = (startangle endangle) / 2;
~labelloc = torad{labelangle}:

H, BHRElnfMy8aRl B TLTNE Rl GEER: v05% X B R
KRR . ) |

X += cos{labelloc) * Vradius:
¥ -= sinllabelloc) * Iradius * aspectratio:

THEAEAREEXSK. ¥k FERENZSLEFE. EFREEH—RAHE
Hoif_clseifi A, EHIMEHMMFEBNEXATERE, B, DRRSRMEE 1 0h
i, DRV AR B LEFT. TEXTAHICENTER.TEXT, (B, WIREXSEHE i £
#, WEREERENRGHT.TEXTHICENTER.TEXT, B, H sprintf( Y AL IE
X, 3 Mouttextxy () INEFERER L.

sectextstyle{TRIPLEX_FONT.HORIZ_DIR.1);

if (labelangle 5= 300 || labelangle < 60)
settextjustify(LEFT_TEXT,CENTER_TEXT);

else if (labelangle >= 60 &4 labelangle < 120)

settextjustify(CENTER_TEXT,BOTTOM_TEXT);
else if (labelangle >= 120 &% labelangle < 240)

,settext,]usti Fy(RIGHT_TEXT,CENTER_TEXT);
else

settextjustify(CERTER_TEXT,TOP_TEXT):

sprintf(buffer,”33.10f52" .Showpercentage):
outtextxy(x,y, buffer)

WAy ﬂ?u%ﬁ‘ﬂﬁﬂﬁ&ﬁf@"l’lﬂiﬁ—*ﬂﬂ“o ﬁm%ﬁﬁ‘ﬁﬁf@, ﬁﬂ]ﬁ%%ﬁliﬁ%-
#1825 H pieceofpie ( ) ¥,

5.1.1.3 fFEH—HhrTAE

AHEH BRI EME— G H R R ASE TS — ﬁf-H‘, RESRAT AR K ERE
BYe ARBXA, BMNBEFESSWEEHEAERABEMIMEREAR. &INF
BREZHEARSE, BATCECGARS AR IAERE—MHARE, ) '

?ﬂfﬁ.l*mﬁﬁﬁﬁmﬁﬁnextcolarandﬁll()UMFﬁﬁﬂﬁ“jﬁjﬁaﬁﬁﬂﬁjﬁ H Ao
EHAVBRESMFREIAEEIAESAE. TREXFRIEANTEE SR
R, NMEGEEUENFEN. RURFERERA, UEEHREFELLEE,

5.1.1.4 HEriEH

FEpieccolpic () K B Hishowkey O BB ERBFHNLZMABERE K T X4 H
AHAES -FEANEHNRENS—FANERES. BEshowkeyORE—HA L H
—AHET, ARBEGELAFBRETEH. DEERES Abar3d) AR BEHEN KR, 7
EREANRERBRARFHRUKTLL, ZFEERRN THERBRERE. EFBEHIE
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BESER My RRR, MEREFT 3. HE, FREMNBHEH, yEN M8, HRE,

 5,1,1,5 BIEBERF

Esmﬁﬁﬁﬁlm%WMEW&maﬁﬁﬁ, Eﬁﬁxmﬁﬁmtﬁﬂmmﬂ%
FAEME, AFENEE, SRS, TRFRTEHLEBCGINLAE, HEHuE K
BE 4y, LT BH Epieceofpie(), ERFMWH —IBFH .

- Meekly Sules
- 30.0%

Mibn . |
Mary Yy N
. Mark I % i
BElatice .
EMildred . r

40.0% TS — |
T ————— e ——

E 5,1 GEAEFNHH

ﬁ%mmmﬁﬁMﬁéﬁiﬁ%%ﬂ%%ﬁ%%ﬁﬁi*,ﬁ%%%ﬁﬂ,ﬁﬁﬁ%
AAERF, RONBABHEAFHCHER: “HEBNEHE” f HWeEsELEER .

151 R A7 4B 0 Bnexteolorandfill( YISE L, NS TR B, 28 Tocolor FBIHA B & 45544
B 9,

void nextcolorandfill(intg color, intd fill};

L XHHAGRARETEREESIMERN RN EEEEN. DR RBAH Turke C
BALMCHES, MRIMTFEUTREELER,

void nextcolorandfill{int *color, int *fill):
- H2E R T 5%,
nextcu1orandf111(&co1or.&fill):

RXE BRREE, €A TECHRERENS (3 - REFREZERNENELH
*ﬂ%%%ﬁﬁ%&ﬁoWﬁﬁﬁﬁﬁﬁ%ﬁ%%ﬁﬁiﬁﬁﬁoﬂw,Eﬁ"Tﬂﬁ
5, UPIALE, A B ;

nextcolorandfill(color, filll;

40



¥ Mnextcolorandfill(), Ti'ﬁj'{)ﬁcolorifﬂfjllﬁll Eﬁéﬁﬁilﬁﬂfﬂ BT fﬁfﬁ- W R,
fill = £fill; ’
celor = fcolor:

+ 3l1%&5,1 pie,cpp

// pie.cpp -- Demonstrates the pme chart capabilities of the BG]
#include <graphics:h>

ffinclude <conio.h>

ffinclude <stdio.h}

#include <stdlib.h>

#include <math.h>- ° - LY

doudbie percentvalues{] = {%.5, 30, 40, 10.5, 10};:

char *labels{] = {“Jdohn™, *Mary",:"Mark®, “Alice”, "Mildred®}:
char titlal] = "Weekly Sales"; . '

int numvalues = §: i

double aspectratio:

// The fuaction:prototypes for th1s program :
void piececfpie(int x. int y, int radius. double showpercentage. :
int color, int fill, char *label);
void showkey(int coler, int fi]l.7char *Tabel}; !
void nextcolerandfill(intd color; .intd Fill);
K A

main{}
{

int gdriver = DETECT, . gmode; _ :

int i, x, y, radius, color, fi¥l, xasp, yasp:

initgraph{iagdriver.dgmode, "\\tc\ibgi®);
rectanglie(0,0,getmaxx(),getmaxy()};

/7 Write a header to the graph
settextjustify{LEFT_TEXT.TOP_TEXT):
settextstyle(GOTHIC_FONT HOREZ _OIf.8): ) 0.0 .
outtextxy({{getmaxx(}- textuldth(t1t1e))!2 a, title).

x = getmaxx() / 2; ¥y = getmaxy(} /7 2; e

getaspectratio(&xasp,&yasp): '

aspectratio = (doublelxasp / {double}yasp:

radius = (doublely * 6.0 f 9.0 / aspectratio:

y += textheight{title} / 2; .

X *= 6.0 / 5.0

nextcolorandfill(color,fill);

for (i=0; i<numvalues; i++} {
pieceofpie{x.y.radius.percentvalues[ii,color,fill,labelsfil);
nextcolorandfitl(color;fill);

} .

getch{):

tclosegraph{}:

return{0};

)

I/ Inline function to convert degrees to rad1ans
inline doubie torad(int d}
{

return({{ {doublel{d} * 3,14159) / 180.0);




void pieceofpie{int x, int y. int radius, dauble showpercentage._

2

v

{

}

{

int color, int fill, char *1abeld

int startangle, endangle, labeltangleg
double labelloc; Tradius:

static double startpercentage = 0.0;
char buffer{40]1;

77 Offset label radius by 2 factor of 1.2. This value
I/ is dependent on the size of characters you are using.
lradius = {double}radius * 1.2;
setfiltatyle(fill,color);

startangle = startpercentage /7 100.0 * 360.0;

endangle = (startpercentage + showpercentage} / 100.0 * 360.0;;
labelangle = {startangle + endangle} / 23
Tabelloc = torad(labelangle);
pieslice(x.y.startangle.endangle, . radius)y
x += cos{Tabelloc) * Tradius:

y -= sin{labelloc} * Yradius * aspectratios
settextstyte(TRIPLEX_FONT HORIZ_DIR,1);

{7 Set text justification depending upon location of pieslice
if (labelangle >= 300 || labelangle ¢ 60)
settextjustify(LEFT_TEXT,CERTER_TEXT}:
else’ if (labelangle >= 60 84 labelanglte £ 120)
settextjustify(CENTER_TEXT.BOTTOM_TEXT):
else if {labelangle >= 170 &% labelangle € 240).
settextjustify(RIGHT_TEXT,CEMTER_TEXT);
else
settextjustify(CENTER_TEXT.TOP_TEXT):
sprintfibuffer,“%$3.11f2L* showpercentage)}
outtextxylx.y.buffer};
startpercentage += showpercentage:
showkey{color,fil1,1abel);

T
s 1
L TEre

oid showkeytint color, int i1, char *1abeld

“tatie int x = 3:
“atic int y = 5(;

setfillstyle(fill,.color)y

bar3dix.y, x+16,y+l6%aspectratio,0.0):

settext justify(LEFT_TEXT,CENTER_TEXT):
settextstyte(SMALL_FONT ,HQRIZ_DIR.5):

outtextxy(x+20,yt8*aspectratio,label};
y += 18; _

void nextcolorandfilltintd color, -intd £ill)

static int fFfill = 1;
static int fcolor = 0;

fcolor++;
if {(fcolor >.getmaxcolor()) {
fcelor = 1:
FEI1)++;
A1 > 1ty |
closegraph({):
printf(*Too mamy calls to nextcolor ..."):
exit{l);



1

1
Fi11 = ffil};
color = fcolor:

5.1.1.6 Wi~ K | -

EEBHEERYT, RTEGERA RS0 BAHTRERE K. —A7
ERARES 2B, T A E AR BB — R, BRRNFEER 1 %
@FMABEOAT, BERN—A SRR T ER.

BRBEH, RITHREE MBS B, DENBEESRE W

Weehly Sules

300?

B ichn
|l Mary
Bvark
Halice
EMildred

40.0%

'Piaslice

PIE OFFSET Angle is labelloc

+
s "
L
[}

Center of pie *\
chat (x) "\,'s._ : yoftset = cosiabelioc) * PIE_OFFSET * aspeciratio

xoffset = cos(labelloc) * PIE OFFSET“
5.3 RBHAWHE
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ﬁmtﬁﬁﬁﬁ%ﬁM*ﬁ“ﬁ@ﬁ%ﬁﬁ$ﬁﬁﬁﬁﬂﬂ%mﬁﬁﬁﬁﬂﬁ%%“*&”
%ﬁﬁ%%to%ﬁmﬂﬂwﬂﬁﬂﬁﬁﬁﬁﬁmﬁﬁﬁﬂﬁﬁ%.Eﬁsﬁﬂ%%%ﬁ
FRAKEK. EHs. 3amBahdh B kA MBI .

TH#E A RMB YR MES ER N pleceolpie2( ), FMTFRIMMpieceoftie( ),
EERNFEREpieceofpie OB & MMM L olfsetllag, YA mE HyIEofiing, X B #
%ﬁ T%ﬁﬁ@ﬁ?%ﬁ%ﬁﬁﬁﬁ,mTﬁﬁ@ﬁﬁqﬁ%,ﬁﬁﬂﬁ%m?ﬁﬁ:

’ xoffset - cos(labe1loc) * PIE OFFSET;
yoffset - 51n(!abe1|oc) * PIE_QFFSET * aspectrat1o'

'ﬁnﬁ, PIE.OFFSETR B XA 1080% i, E’%lﬂ%{imzkmﬁ@. ﬁ‘EE, ﬁﬂﬁ’ﬁ}%
AR T RS B R B 4. W HpiesliceO AR L R IF e B3 AMR B,

Péé;iécéf¥+x0ff59t-y-yoffset.startangTe;éndang1e.kédiﬁt};
mﬁ.&ﬁé, W Fouttextxy ) BLSS ETAE BB AR N ARBE, .

outtextxy(x+xoffset ¥ yoffset bufferl: .
1.
Tﬁﬂ&m%%ﬁﬁ,WTH&LwMME%#ﬁmﬁAﬁﬁa%T%%ﬁﬁ@ﬁé
BRI, R B — MR ERB S ROE, BN, SEEERSH,

cbnst doub}e PIE UFFSET = 10.0; 1 Amaunt of offset .

Vblﬂ pieceofpie2{int x, int y. #nt radius, double shoupercentage.

- int celor, int fili, char *label, Int offsetflag)

t l ) : - .
‘lnt startangle, endangle, ]aherangle
‘double labelloc, Tradius:
ichar buffer{40];
int xoffset, yoffset;
static double startpercentage = 0.0;

3
A

*radios = (doublelradius * 1,2; ' ﬂependent on sfze of chars
setfilistyle(fill,calor); . .

--- &tartangle-= staripercentage / iﬂﬂ o 360 G; ’
endangle = {startpercentage + showpercentage} /100,00 * 360.0;
labelangle = (startangle + endangle} 1.2
labelloc = torad(labelangle);
if (offsetflag) {

xoffset = cos{labelloc) * PEE_OFFSET; e g
yoffset = sin(labelloc) * PIE_OFFSET * aspectritios
pleslice(x+xoffset.y-yoffset,startangle,endangle,radius);

else
pieslice{(x.y,startangle,endangle, radiusl.

a += cos{labelloc) * 1radius: .
¥ -= sin(labelloc) * Iradius * aspectratio;
settextstyle{(TRIPLEX_FONT .HORTZ_BIR.1}:
// Set text justification depending upon location of pieslice
if (labelangle >= 300 || labelangle < 60) :
sette®t justify(LEFT_TEXT.CENTER_TEXT);
else if {labelangle >= 60 && labelangle < 120)
 settextjustify(CENTER_TEXT,BOTTOM_TEXT):
else if (labelangle >= 120 &k Yabelangle < 240)
settextjustify(RIGHT_TEXT,CENTER_TEXT); °
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else

settextJustlf}r{LEHTtR TE}T TDP TE!T)
sprintf(buffsr, "23.17F3%", showpercentage);
if (offsetflag}

outtextxy{x+xoffset, y yoffset buffer).
else

outtextxy(x,y.buffer);
startpercentage += showpercentage: _ e
showkey{color,fill label}; .o

5.1.2 @j%%@ L |
BOHE A% FI F H K TEIE: bar() Filbarad C )aﬁmﬁﬁ%_ﬁfﬁﬁﬂ%ﬁﬂ:ﬁﬁ
AE. BRI @R EA LR BN ERNRTBAE, | |
BB A FTEEASREEAN. B, e IR EHR A e DL
S ARSI RTE R A b R A R B, AV RGN — B EBR B Hbarutil,
cop, B EEFR AN BN ABE, EAMATA ST RSB, BN 5K
Wi, BRFMHBGI bard YR BE L RES  ATEREN R TE B 5 K5, 2R i 7E e baruti-
LeppBIFo ETH@%HEE’%‘&M“FB@:&&E%
int yvalues(y = {5, 4, 7, &}: . \ :
char *xstrings(] = {*Jan"y *Feb", "March”. “April*}: . R A
_char title{] = * Sales (in thousands) ": - T :
FEA S, KEEERT A BN ENR. EYEEERERR e T i
W, SHHBEREyvalvesi. HFIEER, ﬁﬁhiﬁﬁﬁaﬁﬂlﬁgﬁzﬁﬁtﬁxstrings;-
BAPHFRFRANR TXBEBNIRE, ﬂuu\mmmﬁw%}mﬂmza
By BTeRAARTE, BiLUANUM_BARSH $H B N4,
2R B 5 — 5 R 5B, 2op Sk display _chart ( YE M, ﬁniﬂ’m , XA

Jan Feb March peril

?ﬂi::ﬁ.ti | -ba'-ru,til. cppWI AN
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ot 28 4 T B R A QL RUBRRE LA T — AR N numrulesi 8 o35/~ ME T (B4 532 6 181 11 9
AFROBH, ERNGPAT A, HEAAKTR, HFTEEZRAREXAMES ERR
(I

®A b, display_chart( ) AFPIFASEEES. B BERTRER KD LR SCR-
EEN_BORDER,.XfISCREEN_BORDER_Y g X W@ H, HHHEEMAR. HK,
SERE SRR L, N BRI R, 0 7E S I 257 By scaletext ) BRSO
% 5 B8 3 TE 3 LIS B BB B 900 BH 3 Ascaletent () B DUE TG & 78 x By 77 FIHBIE R
FERRBNER. XRAERGEEXE—ATHENARUEERATE,

display_chart( ) i 5 S35 txd getmax ¢ )i WA A — P whilefFFRE B EHE y
(RE) HRFAM. getmax( BEOEE A& yvaluest AP RIBAR, X 4 R
B fEmaxyvaluedt, while/§F il imaxyvalue, HEEEHA -4 HH. X4T-H BR #
display_char( Yif 52 LB RIS B -while A B B 1R B B A, B
H BEARTE B AR AR R By B L R B

BeJi, WRdrawchartO, XARHCMAETIH5, 208 (barutil,cpp) o EREREH
SR ERMALESRERNFEURLE H S, HRLEDRHAbarsd( ) KRBT,
WER, ROEMSXABRLHFRELply (), BHEHETS TR RE, G
HE&bar( ), BERELRLar3d OBREHUTRHBR.

fedrawchart (), £ Hbarsd O Ffor I 2 B 4T R TR E T RNAKTER,
F AR BUREY P ARE Ay Al ERIRE. HHESARIT 2 WK B R R E e R offset
Wy FETOr IR P A E DU AR B T R . MBI IR B4 BUETHRS
2B T ACE A0S R4S .

HETFIHEART EERREENEHES - 2B EEE AT EW BT,

scale = {double)(bottom - top) / (double)maxyvalue:

I EBiR, WA FRBT EE KRS EEMEdisplay_chart Qi 4 5% K {4, M
5,5 M &I M IR T35

”~ j — yvafues[l:{4,10,3. 6}

Top.

scalé = (bottom-fop) / maxyvalue;

e

BWs5.5 HRALAHNE

Botlc_:m
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G+ +

BB A HAT R LTI B R TR E e, LR, XERBRERKTHIS R
TR TENR IR, TorfEIR{ Axstrings3 41 PRI AT AR 4745 » R ZE fo r 3R sp B A X bardd
O B XAMEAEREEIE—A4B. HER, XExbarad( )R R NEE
0, DI R EATE AN TR — #ﬁ%MQM)W%EﬁﬁQWMM)Eﬁ&ﬁﬁﬁ%
B —1THELRAT-
ﬂTﬁﬁ*@%ﬁFﬁm%%ﬁﬁ,Wﬁ%%&wﬂm‘ﬂﬂ%Wmm¢ﬁH FHD
F 4L, 3F HBZENUM _BARSBF 7% (350, LA I 40 FLAS AT ek 3008 A 2 H o B PR B
ﬁﬁMﬂiHHE%MEb%%%ﬁﬁﬁ%ﬁ%ﬁ?kﬁﬁWﬁf&ﬁﬂﬂkmﬁ%ﬁﬁo
FA ] R R MM N AR 2 E AR E AR, ﬁﬁ,WT%E%&ﬁﬁ,H@h
%ﬁﬁ%%ﬁﬁhﬁf?ﬂﬂm%ﬁaﬁﬁ,E%ﬂﬁﬁ?@ﬂ%?%ﬁﬁﬁﬁo

s Bi|3%5,2 harutll LCPP

// barutil.cpp -- This is a utility program that generates a professional

/! locking bar graph. It supports several options.

#include <stdio.h»

#include <graphies.hd

#include <conio.h

const int SCREEM_BORDER Y = 20; // Put a 10 pixel border at top and bottom
. const int SCREEN_BORGER_X = 20: // Make a 10 pixel border on each side

const int NUM_RULES = 4; {/ Use four rules on the backdrop
const int HASH_MIETH = 8; // Make hash marks on rules this long
const int HUM_BARS = 4; " /f Four stripgs on x axis

void display_chart(char *title,char *xstrings[].iat yva1ues[].
int nunrules}:
int getmax{int values[1):
void drawchart(iat left, int top, int right, int bottom. int numrules,
int maxyvalue., char *xstrings[], int yvalues[]);: -
void scaletext(int left, int top, int right, int boitom, char *strimg)y

int maxx, maxy; /7 Dimensions of graphics screen

matn{)
{
int gmode, gdriver = DETECT:
Tat yvaluesf] = (5.4,7.6);
char *xstrings[] = {"Jan®,“Feb","March"*,*April*}:
char titlef] = " Sales (in thousands) *:

[initgraphiigdriver &gmode. *\rtc\\bgi®):

Amaxx = getmaxx(}: maxy — getmaxyfl};
‘dislay_chart(title.xstrings.yvalues NUM_RULES);
‘geteh{V:

‘glosegrapht };

rreturn{Q}:

}

void display_chartichar *title,char *xstringsld.int yvatues[].int numrules)

{
int maxyvalue, left, top. right, bottom;

if (numrules < 0) numrules = ¥; // Make sure numruyles is > zero
// Determine border points of backdrop
‘left = SCREEN_BORDER_X + maxx / 8:
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top = SCREER_BORDER_Y:

right = maxx - SCREEN_BORDER X:

bottom = maxy - SCHEEN_BORDER_Y:

// Display the title at the top. Scale it te fit.

scaletext(left,0.right,top,.title): .

A/ Determine a maximum value for the chart scale, It should be at least

/! as large as the largest 1ist of values and a multiple of the number

/7 of rules that the user desires: numruies should not be greater than

A maxyvalue,

maxyvalue = getmax{yvalues): =~ // Get the Targest y value

while {{maxyvalue % numryles) !'= Q)

Lo maxyvalua+ts _
h'dqahchprt£1egtgtop;njght.hottom.numrules.maxyva1ue.xstrings.yValues);

It Find-éqdﬁéefﬁbﬁfthé'1argest value in the array of values

int getmax(int values(]) -
<int i=0, 1argest=1:'
for (i=0; i < 47 j++)

. if (values[i] > largest),
Yargest = values{ils -

~ return(largest);

}

void drawchart{int left, int top, int right, int bottom, int numrules,
{ int maxyvalue, char *xstringsf{], int yvalues[])

int 1, height, inc:

double scale:

char buffer[i10]:

int. offset: // Draw horizontal rules this many pixels apart

/1 Make a thick border

setlinestylelSOLID_LIHE,Q, THICK_WIDTH);
setfillstyle(CLOSE_DOT_FILL,BLUE); 3. :

/7 Use bar3d with a depth of zevo to draw a bar with a border
bar3g{ieft,top,right,bottom, 0.0}

offset = (bottom - top) / aumrules + 1;
inc = maxyvalue / numrules; )
settextjustify(RIGHTHTEIT.CEHTER_TEIT}:
settextstyle(DEFAULT_FONT.HORIZ OIR. 1),
for (i=0; i<numrules; i++) {
/1 Draw rule as thin line
setlinestyle(SOLID_LINE,O.NORM_WIDTH}:
1ine(left, top+i*offset,right, top+i*offsetl:
2}/ Show thick hash mark
setlinestyle(SOLID_LINE,O, THICK_KIDTH);
1ine(left-HASH_HIDTH.top+i*offset.1eft.top+i*offset):
sprintf(buffer."%d*,inc * (numruies - 1))
nuttextxy(]eft-HASH_HIDTH-textwidth{buffer).top+i*nffset.buffer):

%Tne(leftfHASH_HIDTH.batfom.1eFt]bbttom): // Draw bottom hash mark .
outtextxy(]eft-HASH_H!DTH-textwid;h(buffer).bottom;‘o'}: '
JJ How write out the values for the horizontal axis

i/ Figure the amount to scale all bars

scale = (double){bottom - top) / (doubTelmaxyvalue;
setfilistyle(HATCH_FILL,BLUE): - /! Make a{1 pars HATCH_FILYL
offset = (right - left) 7 (HUM_BARS + I):

settext justi fy(CENTER_TEXT,TQP_TEXT}:
settgxtsty}e(DEEAyLI,FUHT.HﬂBIZ_DIR,l)g



W+

for (i=l: i<=HUM_BARS: i++) {
// Show thick hash mark
setlinestyle(SOLID_LINE,Q,THICK_RIDTHY;
Tine(left+i*offset bottom.left+i*affset.bottomtHASH_WIDTH):
outtextxy(left+i*offset,bottomHASH_WIDTH+2, xstrings[i-11):
/! Draw the bars for the values. Make the total width of one of the
I// bars equal to half the disiance between two ¢f the hash marks on

/I the horizontal bar.
height = yvalues[i-1] * sczle;
bar3d{left+i*offset-offset/4,bottom-height,
teft+i*offset+offset/4,botiom,0,0);
} _
}

/7 Scale the text so it fits into the specified rectangle. This

£/ rowtine is a modification of the scaletext funciion in Chapter 3.
/1 1t uses setusercharsize() to try to scale the text so that it

/7 looks good. Uses Triplex font,

void scaletext{int left, int top. int right, int bottom, char *string)

{
iat height:

settextjustifTy(CENTER_TEXT,TOP_TEXT):
setusercharsize(1,1,1,1};
settextstyle(TRIPLEX_FONT HORIZ_PIR,USEA_CHAR_SIZE): s
/7 In height calculation make room for letters extending below Tine -
£/ by multiplying textheight by 574.
height = fextheiaoht{string) * § / 4; )
if (height > bottom-top} { /4 Text is too tall sao find how
!/ Tey scaling down x and ¥ by seme amount in order to keep
1/ text well propértioned
setusercharsize(bottom-top.height.bottom-top,.height);

settextstyle(TRIPLEX_FUHT.HURIZ_DIR.USER_CHAR_SIZE}:
// Enough room so writs it
if (textwidth(string) <= right - left)
cuttextxy((right+left})/2,top.string);
else { - :
// Doesn't fit with equal scaling - so squash it in!
setusercharsize(1,1.1,1}):
sefiextstyle(TRIPLEX_FONT,HORIZ_DIR,USER_CHAR_SIZE):
satusercharsixe(right~1eft,textwidth{string).bottom-ton,heightl-
settextstyle(TRIPLEX_FONT,HORIZ_DIR.USER_CHAR-SIZE): )
: outtextxy{(right+left}/2.top,.string);
} ' '
// String is too long - try scaling equally
else if (textwidth{string) > right-left) {
setusercharsize(right-left.textwidth(string).
right-left,textwidth(string));
settext3t¥1e(TRIFLEX%FOHT.HDRIZ_DIR.USER_CHAR_S!ZE):
/¢ Enough room so write it
if (textheight(string)*5/4 <= bottom-top)
outtextxy{{right+left}/2,top.string):
else { // Doesn't fit with equal scaiing - s$0-squash it in!
setusercharsize(l.1.1,1}:
Settextstyle(TRIPLEX_FONT,HORIZ_DIR,USER_CHAR_SIZE):
setusercharsize(right-left.textwidth(string),bottom-top,height):
settextstyle(TRIPLEXHFUHT.HORIZ_DIR.USER_CHAR_SIZE}:
outtextay({right+left)/2,top,string);



t

else /! Just write out text -- énough roomt
outtextxy({right+left)/2,top,string);

5,1.3 ZHi&iEHA

fEL— o, RIEITHEFRERI -BLBEYSARY. £T, RAHREE
R ERERERY, UEERTI=RAEE, BxL, OTFbadO DM THAE, R
fIB R R R o A 2% M drawchart ( ) fsbard Y RIRBEAS L, LINE 24 RTE A

E#, DREESBENFESNRSATBENYL MBS N 4R A
B, bar3d{ ) —/MEBUE R

bar3d{left+i *offset-offset/4,bottom-height,left+i foffset+offset/4,
bottom, height_of_highest_bar/4.0);

PR DR 5B i bar3d O B SUB AV E U R IEIOR L. (B, WAL W
AR, SBURFESE, WBREXHEN, ARREINRIE 25 R R RIE R
W B /DRI,

5,1,4 #HIEHE

R B R barutil cop B IR B — A B (FIR5.D BB T ERER T ATB A,
S SR REIRAE, BT R R A T SR RO AL L B A e K T
R 18, NG RLE ETG RS B — R T Ly RRBIE Y —RE, RO
£ 10 B M

SR — P B IR A BT 25 S0 R S B, A R B A
R, MR HBOIREERR,
%T@jﬁ%@,%ﬁ%ﬁ%@ﬂ&%ﬁmmmmm)@ﬁﬁ@%&%ﬁﬁﬁ%%
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Fiputimage( )Eitﬁi‘&’nE{S.Gi’sﬁﬁ@iﬁl?iffsmharutil.cppﬁ%Ff’ﬁ%if.ﬂ{Jo{;lmTi‘&d?ﬁl:ﬂﬂfl_%ﬂkq
TR A D AU AR AR L s B YRR SE SRR A A P 2 —o
Tk, BERERNSRIER, RITEBEARERELERE GEBEMBREY 2
—HRE R e H5h, AR T — A B R R AT R B i, SR THAT
FinFbarusil, cppHI TR
const int PICT_HEIGHT = 24; /1 Pixel height of-each picture element

const int PICT_MIDTH = 32; /! Pixel width of each picture element
void *picture; /! Pointer to picture element image

Bosh, FEERETN, BENEEEE TRBERRE.

int yvaluesi] = {5.4.7.6}: : .
char *xstrings[] = ("Debra®, "dohn®, *Cindy”. “Miké"Je

char titlel] = " Monthly Monitor Sales "

SELA Y 5 — R O B RS U AR RO BRAR FE 5, 6 R R AR B R T AR A
@, SXEFEAENRnan Y, EREBRBIBLLE.

77 The fellewing lines create the picture of the moniter
bar(2.2,PICT_KIDTH-2,PTCT_HEIGHT-2}:
setfillstyte(SGLID_FILL,BLACK):
bar{4,4,PICT_WIDTH-4,PICT_HEIGHT-5);

setcolor(BLACK)
Tine(PICThHIUTH-4,PICT_HEIGHT—B,PICT_HIDTH-S.PICT;HEIGHT-5):

19ne(PICT_WIOTH-8,PICT_HEIGHT-3,PICT_WIDTH-9,PICT_HEIGHT-5)3

setcolor{getmaxcolor(l}i;
setfillstyTe(SOLID_FILL,getmaxcotor()):
bar(PICT,NIDTH!2-2.PICT_HEIGHT-Z.PICT*HIDTH!2+2.PICT;HEIGHT};

Tine(4 PICT_HEIGHT, PICT_WIDTH-4,PICT_HEIGHT);
—~ B THANE, TGRS RE RN LR HL K sicture
o BB — S CHLXAME S WA

picture = malloc{imagesize(0,0, PICT_WIDTH. PICT_HEIGHT}};
if (picture == NULL) { £/ Coutdn't allocate memory
¢lesegraph():
printf(*Faited to allocate picture image space.\n"}:
exit(l);

I
getimage({0.0, PICT_WIDTH,PICT_HEIGHT .picture)};

putimage(0,0.picture, XOR_PUT):

SR, R T Sy W R L . R B R AR
i BUXOR_PUTHTI R, BTE, &— A4 RIBE, REVESHREBRFRBYL
AEHBBE, RER, BT Smeloc( ), BN AFTHEI o b,

ﬁgﬁﬁm%ﬁ%—ﬂﬁﬁoﬁﬁwﬁmﬂﬁﬁﬁ¢oﬁﬁ%%%@*ﬁﬂ%%ﬂﬂ
Rt R T Bext barad O IR CET B ATE) o 00 LLIB3 J — o FFAF Yertbarsd )
A e WA At R TRV T M pe core U BUR. T IR ARy Cox o

for (j=PICT_HEIGHT: j¢=height; j += PICT.HEIGHT) |
putimage{ieft+i*0Ffset-PICThHIDTHIZ.bottom-jb4.picture.C0PY_PUT);.

PRI X XA or I Sh B — A Bk I R i TE R, AR R
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MR ET A H E.Tlﬂiﬁiﬂﬁ{lﬁﬁ'&ﬁa WMRFEZERAHMG 0, TUESRRNES
Hikik,

5,2 5 E [A

EMERT—ERBEMEL AN, SEREMEBO—MTRERnaim, A9
WAL RO R R AL R R R k8 s B L& L,

HmEZ, ‘ALY 2—4FE8, 2P, HEHOETERBRESRE XN, BF
B H A BT Z RE B ELRA . 8RN P X e ERR A, ‘J'{%%E?F‘T%Ei{h@@{ta T
B, WAV EIEMS 2R R B s mEoR.

T &G ERHATE, PHHRESRORENEE, TS Emhkg R I:.E’Jéi%ﬁﬁz‘r
WRIE. SR RARGEETHIR MM EE LBLNAE. BN PRLE N KB T
XGRS ZHN B . NI Rk PR KB TS & 65 b E

FIXS IHRUMEERHBALESNER. EWEATAEE. EhEESN & &
B TR, AR URR S, MRREEREH K%, TRIBELHSH 2 &
I B S barutil, CPPTEFF’PﬂCuL

Anmmle) L‘ﬁar (Braph Beno

E] 5.7 animate-c?PEﬂ]ﬁ}éﬁ{ﬂ
+ F|%5.3 animate.cpp

/ 2nimate_epp -~ Demonsirates how an animated bar graph can be ereated
_sinclude (graphics h> '

einclude ¢conio hp
" sinclude {dos_hp
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const int NUM_STEPS = 10: I/ Controls the "growth” rate of the
!t bars as they are animated

void animatedbar(int left, int top, int right, int bottom);

maln(}
.
‘Tht gmode, gdriver = DETECT: .
'char title[] = "Animated Bar Graph ﬂemo'°

1n1tgraph(&gdr1ver &gmade.'\\tc\\bg1 }.

{/ Write a header to the graph :
settextjustify(LEFT_TEXT,TOP_TEXT); . . .
settextstyle(GOTHIC_FONT HORIZ_DIR.5): _
{7/ Center the title on the first row of the screén
outtextxy{{getmaxx{}-textwidth(title))/2.0,title);
setfillstyle(SOLID_FILL,WHITE);

// Draw and animate the bars one at & time
animatedbar(50,100,100,700); .
animatedbar(110,70,160,200);
animatedbar(170,110,220.200);
animatedbar(230.100,280,200);
animatedbar(290.40,340,200):
animatedbar(350.90.400.200):
anipatedbar{410,120,460,200)¢

animatedbar(470,150,520,200) ¢
animatedbar(530,80,5680,200);
getch();
closegraph{):
return{0);

}

void animatedbar(int left, int top, int right, int bottom)

{
§nt §, inc:

inc = (bottom - top) / NUM_STEPRS;

for {i=0: i<NUM_STEPS: i++) {
bar{left,bottom-inc*i,right,bottom};
delay(20); i/ 20 ms delay--try experimenting with this

}
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HANE HEEHEAR

ARSI E MEEERFRER, ROMERRELFRIN Sk M 5 X R 7
B RBUTER SRR ZRERBEAR, L, BESIHETROES, ETH TR EEN
KINTRETEZ e oh 3o MENERITH—B28, BATEIF R — M Fymatrix, cppl) 5 1,
BERTHEHRENES.

6.1 5 ¥ B &

BCIZHETARMNEEESEMTHR, SIREHERCHEATER. 4R AiE
RSN MR, IR, IR REEFRETHTRNERRIFRRERNE. S
BT — R R FE A R B T RS T AR08 R A SR BB — A IR R 54
W, ANEHZRBEMERG 4 POE, T EE LR &FEES 0 R R & B b 3y 3|
¥,

H-MREERNBAMEHERERE L, RELETE -SROESHZHMLE,
BRI EAERF L2 — 852 XN RIE R EN, XA bR AR TN, o, WE
JICGA 320 x 2005, §—RENZTERLEREWMH, FHIL, MBRRITEmS X448 &7
#, WEADRKENERE, MRWHMSFIEATE, RO, IR R
KRk,

20, BGURAL Tgetaspectratiol ) R, FRITAILURE MmN 14 1 5 1
MR B BT E graphics, heR YLEA .

void far getaspectratio(int far *xasp, int far *yasp):

A PR A sExaspivasp it B RERE R AR EHENT . XN LB ML
K. Eit, BCLELHLyaspfi 1000077 & 1 /0N T 100000 xasplH, HIL, B 8 WK

T T TH 5,

aspectratio = (double)xasp / (double)yasp:

RIF, A HXAMEXG — 4y ) T Ak, Uﬁfﬁﬂ:ﬁﬁﬂﬁwmﬁm%%ﬂﬁ%o
PlinEs, R4 X 4 EWNE T BHEER;

screen_height = 4 * aspectratio.

H Trasp:@ i DT yasp, Maspectratiofh B hiises) ¥, Tiscreen-heightiF ¥ X /v
FA . P — T B b IE 75 T8 20 6, L 75,
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3 pixeis 3 pixels
G PR S—

1 Spiels® *
aspect ratio
3 plxela

[T

B 6.1 #BEGEELERE

6.2 FRRMIRARR

EE—, BRI THMRBEETREAHAEE NPy R 2 25, R
Hi, WATLIEBEEER S, HEMRTEFESBEEEBERLT BRENERERAD,
FoSCRX L, WAV IR St R IR IR AE AR FR,

EA Mk, METOUE R AR T S HEA S TR AR TAEN, XFHH
Yol fi e AT, 4R, —M10 X 10BYIE 7 TBAES 20 x 2004558 T AI7E 640 X 20088 TH 2
FARAERN. WA BERITEL—AHREME (500, 150) , MEFEI20X200HRT
WHEETR . BNFTEHETHRN LG, DERRLHNERSHEBREN. X
Bb, AT IR R AR (B, SR, KR, AR REAXNS, REBENERN
AR, HEBIIFEM A 2 E ¥ S R 3.

f T

25 ft —_— 2‘33{3
0 0 1
k30 ft 3} pet 300 2y
pixals
World coordinates _ Screen cnordintes

H 6.2 AERLFRARELREHTR
WE, RNEEGEIRERRBRTFEARZ M7k, ROTLEHE
B3 AR ABRLIIX A FH

X'=a*x+ b
Y'=cvy+d

EXT s G v MERERR RS ' vy . fHL1, T, RifiB2
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T : To
/ ™~
1 (o) 0y
B1 B2
L1 Ri L2 R2

World coordinates Screen coordinates -

X=a'x+b where a=2$————:g bmi2-a*Ly:

—_— | HTQ-BZ = s
yY=c"y+d whare ¢ 181 - b=B2-¢*8

B 6.3 AEFLRFEAFELBTHRYTH
EXMBETHEAINNBREREOA D, RE, RN ESHERF A matrix,
cppPo RA AT AFEN R Pmatrix h7EF]F6, 1AL 2Pl

B, RNBERAEYE, SNBEELALFEARBLFNER, XHEAEEEN
et-window( ) Filset-viewport( ) o H—AREFREHMBRERBHNE, T, 4 8 &
5, MfEmatrix,cpp, HXBWREHTRBTELN ~HLBTE, Wb, setviewpo-
() HHEEESFRBMLER, fk B a%Es

set_window(0.0,0.0,3.0,3.0); _
set_viewport(0,0,g9etmaxx(),getmaxy(}};

BETHALGRHRERRD A ESEE, DEERLZIRY 0,0, 0.0) 1 (3,0, 3,00
Z R EX R ARy 2RE, BHXPEENYR2ERENABR, '
fERF—APUF, RTTCLEE R AR R SR RE, HESUR# LA,

* set_viewport{0.0,getmaxx()/Z.getmaxy{}/2);

EEAERT, W LMFEENSRRE HMRERERE L, 6008, Ra7 BB
AERE G setowindow ( ) WRKBEAMERBH K BRAMSE, HEE, YHEER
i, R REEX setaviewpori( ) BIFE RIS — % setewindow( ) WRAH, B0 4
AR, '

matrix, cppH 3Kk FREFT SR R 45 22 1) 25 #e 49 3R WORLD1oPC( ) FIPCioWOR~
LD() o H—BEERHEREFH—~RERIHELHFEREPH —L. P, WORLDso
PCC ) BEHMT CEIC S A brre ok B 7 AT,

void HORLDtoPC(double xw, douwble yw, int &xpc, int Sype).
{

xpc = (int)(a * xw + b):
ype = (int){c * yw + d);
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A TTxw Al yw R SR A A 5 B T B AL B S0 A Bt xpe iy oo {3 AT 4 X e ) 1l 6, B
VR 24 L . 258k, PCLoWORLD( ) Sl N TS ﬂﬁﬁ%;ﬁhiﬁéfﬁﬁi‘%&h‘:

vaid PCtoHORLD(mt xpc.*mt ¥pe, double &xw, doub]e Byw}

{
W= {xpe - b) /ar
"yw = {ypc - d} / C:

| ‘ -
RIS ZFHCADE B X E X, Hﬁﬂfgﬁfﬂiﬁmiﬂﬁ?ﬂﬁo

6,3 & # |

7o E—Firk, RIS TR RFEIAM R THRIBRE L WE, ERMHEN
AbEX Xt ST, DMERBRCRRE., FmFLARSHES]. RIS H B
AR,

“RHY EEEBRFRHFHERRFER., NFE LR, TRE—TEH &
) 8 LI —~ A BRI A R AR B, fin, BEERRELE -RERNE
B, FRAVEEMETIEG R, BB, 7T MRS ERRE SR TBHR EERE R,

RGP BETRT B, WML, 4R PRIV IEIERI X B2 5 1 5 —F,
H TN B Bmatrix, cpp, DI X ERE, F6,1FREEFEME matrix, copf BY i
AL B b B

3 6.1 :ﬁétrix,cpp%‘ o F

® , i g
PCtramslatepoly ) TR ERLTNEIE
PCscalepoly () THHREREEFNE D

* PCrotatepoly RERELTFNZAR
PCshearpoly () . ) A S E R
WORLDtranslatepoly () R Jia e L e Btk A
WORLDscalepoly O ZOEL R A AR 23T
WORLDrotatepoly () e T SRR £ 575

PR SRR MCADBEF M matrix, cppT A LI PR R, HRITEHS
R EEEB, SRR AN U0 B EL BRI, RV RE R RN R,

6.3.1 T

BRBRE R — RS T, ARE, CPBY B AT E R
BRI R—E, i, DRRNERELEMET —4HE, FLEEReEIRAEL,
S ATRT LU PR AR e R B — M A nf g 3,

wm,$ﬁﬁﬁi~¢@ﬁ7uﬁ#xm,w,ﬁﬁ~¢ﬁmﬁMﬂm&hﬁmﬁﬁ
24 {8 ﬁTuEGH%ﬁs

new x = x + transiate_x:
newy = y + translate.y;. .

o7



transiate_xfltranslate_y 44 AT IE W) £y, 353 HUE AL (5, VY Aix Ty I PR 0,
THB—AXE, MEOT, SAATRFENRNECABRNSLEREG 5B T
matrix, cppH S IX — TR M @ B #R W PCtranslatepoly ( ) , T PR,

void PCtranslatepoly(int numpoints. 1nt *noly, int tx. int ty)-
l iy -
for (int i=0; i<numpeints*2; {+=2} I
poly{i] += tx:
polyli+1]) += ty:

|

r

LY
1
*

o - translate_y

(0,0 Jooe

translnto X

E 6.4 Wﬁ oWl
BT FREREENER, HERRTEERERFRTFIAE, matrix, copP BEE
B R B WORLD rranslatepoly( ) , E#iikit WM Fi B RARIEINRNIE, B, tx,ty

¥ polyHhE ETAE I,
HOREH XA B, ﬁ&%iﬂq{i‘]ﬁﬂﬁ'ﬁﬁﬁﬁﬁfﬂ?%{%, B it 2 B B
WA MR —17, BAECHPANFXHREMEY, MTurbo CHEZRM, RN

KEFSHTPERE, BIERETRERBEROMLS,

p

6.3.2 AEL—ATHEE M
WA A WG IR 000 R - 07, TRER—AZRN L0, HiE, 8
FE AT B M6, S BT RN HE . xFF %, yH BN ~%. RRFALUTHE & H

f— Criginal object

K’-. . scaiﬂd Objed 4

——

{0.0}

B 6.6 EiaxH2, sMyZR1/2F b~ a5
o8



FAHESR G —RIRHH,

scaledx = x * scalexs
scaledy = y * scaley:

%t I AR AR & 30T AT X — B E W matrix, cpp T BT 3 Fr N PCscalepoly( D , Bl
THR: A ,

}foid PCscalepaly(int numpoints, int *poly, double sx, double sy}
for {int i=0; i<numpoints*2; i+=2) {
. poly[i] *= sx;
poly{i+1] *= gy,

/— Original object

The object is scaled and moved

\ | /—- Scaled object
X .

(0.0) t 4 i I .
W
- H 6.6 RRAERANNALKTEEARNMREE .

HEE R AR TR 2 A A RO E S, ERAWORLDscalepoly ()

B, LUHAAPCscalepoly( ) KBXT R B EMBNEER. b T M £ 4
K8 — AR L IR AR SR, LI R TSI K6, 6T RIS L TU A 5k, BRI AedR 2 —
2 0, 0, XTSRS EFEEN T, B, WREFEER—-INL, HREE
WAz —~HIE RS, LSS RA%s, NASRREASHNGSR, 8% D0TBE
&, MEERHEEL (EEFRE S WABIRL KR, ERHENERZ G, B
SUNMESWNTBERETEE L, ARNRENRZL, EFBIARILRENSRR
Fgh, XML (EE6.7THE) XN LLBE-HEFH. !

B, TREARERE TR Hpoly PR EBABHIDP. EFBEUEEND—HER
e BRE, RAEESABERTE, .

px = poly[0]:
Py = poly(1l;

PCtranslatepoly(numpoints,poly.-px.-py):
PCscalepoly{numpoints.poly,2.0,2.0);
PCtranslatepely{numpoints,poly,px,py);

b1



i _ ~ Translate object to':oﬁgin
(0.0} L | |
7 Scale the object
{0,0) L
- f {
: oy Transiate the object back
woyl v ¢+ ¥ ¥+ 1

B 6,7 EFEWFERKAHANAHLE

6.3.3 RH-1TTHREZHE
FH—AMERBERRE S — R AR TR R R

rotatedx = x * cos{sngle) - y * sin{angle):
. rotatedy = x * sin(angle) + y * cos{angled;

FTRERAESXEHTBNILOE, LRNAAPRAASEENENMTTHESY, J7
BANA My RREMERN R, MangleBRUBHRMAEEHMAE, FETubo CHp, X
AET ERAREET. E?ﬁﬁﬁﬁﬁﬁlﬁﬁﬁ%ﬁ, RMNGMEREFENE $rorad() £
ﬁﬁﬁrmm%ﬁﬁ&mﬁin |

:nl1ne dovble torad{int 42
| | returat(doubleca) * 3.14159 7 180.0);

EE—-TFRLE, HEEAREENTE B2 ENXRAEREHARBHEAY
FEL ST 0 L AR
ABI IR — A% % ﬁfﬂ%?ﬁﬂiﬁﬁﬁﬁlﬁiﬁﬁ%%ﬁﬁm FHEIRA, M

&3k, REEMRPEE L. JUTHRERERmatrix, cpp 3 JFR A PCrotatepaly ()
(WTENRERF) , EMBTRE-NEZLE, WE6.8HR.

void PCrotatepoly(int numpoints, int *poly, double angle}

{
v int 1, x, ¥
} double rad, costheta, sinthetas

rad = torad{angle);

costheta = cos(rad);
sfntheta = sin{radi;
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for (i=0; 1<numpofnts*2 {4=2) I'
X = poly[l]
¥ = polyl[i+1]:

polyfil = x * costheta - ¥ * sintheta / aspectratio;
poly[ivl] = x » smtheta ™ aspectratid + y * costheta:

k_. Object rotated 45 degreos

e

Criginal objsct

00

B 6.8 Mit— AL _
WUR, R yHHaspectratiof B, BRI SR N A R BB B IFR b

HAWORLDrotatepoly( > FHMBIRM, R, TR IR A5 THE, BOR

BE R, | |

6.3.4 WK __
FEAR N A — B I BOE BT ROR, E?ﬁ’k?b%fﬂﬁ%%ﬁﬁg%ﬁzu = BT 91 ¢
2, WEXETRIANNT, WK, S RBLAE ?gﬁﬁﬁmﬁ-‘;h*/ﬁﬁﬂ T fat
B, 7o PP — ) TR A : . . t

shea_redx =X+ g ¥y

shearedy = d * x + y;

IR T IR, RIBRELDBESE KT, TRELATEELEIFL,
RREER, REEENRPBEE, K5 NRBRNTHFFLOBE, WEFEH
ERHEANKREL. BARNUETEANZAERARE,

:oid PCshearpoty{int numpoints, int *poly, double c. double g).
int i, x, y-

for {i=0; i<rumpoints*?: i+=2) {
x = poiy(il;
y = pelyli+l];
poly(i] = x + £ * y / aspectratio:
poly[i+l] = 4 * x * aspectratio + y;

10



( Qriginal object

K- Sheared object

TH 6.9 Hu—AAA

- B#E6.1 matrix,h

/1 matrix.h -~ The foilowing are a Vist of matrix operations that
/1 are supported by matrix.cpp.

void PCtranslatepoly(int numpoints, int *poly. int tx, int ty):

void PCscalepoly{int numpoints. int *poly, double sx, double s¥y);

void PCrotatepcly(int numpoints, int *paly, deuble angle);

yoid PCshearpoly(int numpoints., int *poly, double ¢, doubte d):

veid copypoly{int numpoints, int *potyfrom, int *poiyto):

void NORLDtranslatepoly(int cumpeints, double *poly, double tx, double ty)3
void WORLDscatepoly{int numpcints, double *poly, double sx, double sy);
void WORLDrotatepoly{int numpoints, double *poly, double angle);

veid copyWORLOpoly{int numpoints, double *polyfrom, dovble *polytol;
void PCpoiytoWORLDpoly(int numpoints, iat *PCpoly, double *WORLDpoly):
i\

void WORLDpolytoPCpo'y(int numpcints, double *WORLDpoly, int *RCpoly):

void set_window(double xmin, double xmax. double ymin. double ymax);
void set_viewport{int xmin., int xmax, int ymin, int ymax}:
void WORLDtoPC{double xw, double yw, int &xpc, int &ypc);
void PCLoWORLD(int xpc, int ypc, double &xw. double Byw):

¢ 5i|¥E5,2 matrix, cpp

/¢ matrix.cpp -- This file supports the matrix operations that will ba
/7 used in- the two- and three-dimensional graphics programs later in
/7 this book.

#include <graphics.hd

#include <math.h>

#inctuge "matrix.h"

extern double aspectratio: /7 Define the aspect ratio.
static double a, b, ¢, d; /! Interpal values set by
static int xvl, xvr. yvt, yvb: /7 set window and viewport
static double xwl, xwe, ywit, ywb;// te map te screen coardinates

/1 Inline function to convert degrees to radians
inline double torad{int d)

{
return(( (double}(d) * 3.14159) / 180.032

}
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/! Translates a two-dimensional polygon by tx and ty. The polygon
{7 should be in screen coordinates. Hotel the declaration style of i.
void PCtranslatepoly{int numpoints, int *poly, int tx, int ty)
{ e
for (int i=0: i<numpoinis*2; j+=2) {
poly[i] += tx;
poly[i+l] += ty:

/7 Scales a polygon by sx in the x dimensfon and sy in the ¥
/1 dimension. The poiygon should be in screen coordinates.
:oid PCscalepoly(int numpoints, int *poly, double sx, double sy}
for {int i=0; i<{numpoints*2; i+=2} {
poly[i] *= s5x;
polyli+l] *='sy;

f/ Rotates a polygon by the number of degrees specified in angle.
/! The polygon should be in s¢reen coordinates,
vaid PCrotatepoly(int numpoints, int *poly, double angle)

{

fnt 1, x. ¥: _ ‘ _
double rad. costheta, sinthetal !

rad = torad(angle);
costheta = cos{rad);
sinthela = sin(rad}:
for (i=0; i<numpoints*2: i+=2) {
X = poly[i];
= poly[i+1]:
;oly?ily£ x 2 costheta - y * sintheta / aspectratios
polyfi+1] = x * sinthcta * aspectratio + y * costhetaz

}
}

’!f Shears a polyaon by applying ¢ to the x dimension and q to
// the y dimension. The polygon should be in screen coordinates,
void PCshearpoly(int numpoints, int *poly, double c.'QOuble d}
{
int i, %, y:

for (i=0; i<numpoints*2; i+=2) {
x = poly(il;
y = polyli+l]); _
polylil=x+tc*y/! aspectrgtlo:
poly(i+i] =d * x * aspectraltio + ¥3
}
¥

f) Copies from ong iateger polygon to anathe{ _
void copypoly{int numpoints, int *polyfrom. 1nt_*9013593
{
for (int i=0; i<numpoints*2; i++)
poiytolil = polyfromiil;
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l/ Translates a polygan in world ceordinates _ |
void WORLDtranslatepoly(int numpoints, double *poly. double
§ ) ’
for (iat i=0; i<numpoints*2: i+=2).{
poly(i}l 4= tx:
pOlyfitl] 4= ty;
'}
4/ Scales a polygon in worid coordinates by sx and sy
void WORLDscalepoly(int numpoints, double *poly, double sx. double sy}
{
for (int i=0: i<numpoints*2; i+=2) {
poly[i] *= sx:
poly[i+l] *= sy;:
3
X .
/f Rotates a polygon inm world coerdinates
void WORLDrotatepoly(int numpoints, double *paty, double atyle).
{
int i;
double x, ¥:
double rad, costheta, sintheta;.

rag = torad{angle):
costheta = cos{rad);
sintheta = sin{rad};
for {i=0: i<aumpoints*2: i+=2) {
x = poly{il:
y = polyfitl};
poly[i] = x * costheta - y * sintheta; -.
l poly[i+#1) = x * sintheta + ¥y * costheta;:
}

/! Copies one polygon in world coordinates to another
void copyWORLDpaly(int numpoinis, double *palyfrom, double *polyto)
{
for {int i=0. i<{numpoints*2; i++}
poiyte[il = potyfromii]:

ff Converts a8 world coordinate to a screen coerdinate
void WORLDtoPC(double sw, deuble yw. int &xpc, int &ype)
{

xpc = {int)(a * xw + b);

ypo = (int)(e * yw + d):
}

/! Converts a screen coordinate to 3 world coordinate
void PCLtowORLD(int xpc, int ypc, double &xw, double Syw)
{ T

xw = {xpc - b} / a;

yw = {ypc - 4} f ¢;

/J Defines the windbu'ﬁsed in real world coordinates

void set_window{double xmin, double xmax, double ymin. double ymax)

{ o
*wl = xmin: XWP = Xmax:
ywhb = ymin; ywt = ymax;:

}

104

-y



!}/ Defines the region on the screen in which world objects

/7 are mapped to
void set_viewport{int xmin, int xmax. int ymin. int ymax)

i
xvl = xmin; AVP o= Xfax;
yvb = yminz wit = ymax;

a = (xvr - xv1) / {xwr - xwl}; b= xvl - a2 * xwl:
c = (yvt - yvb} / (ywt - ywb); d = yvb - ¢ * ywb:
}

// Convert a list of polygon points from screen coordinates

7/ to WORLD coordinates
void PCpolytoWORLDpoly{int numpOInts. lnt *PCpoly, double *HDRLDpOIyJ
{

for (int i=0: i<numpoints: i++)

PCLtoWORLD(PCpaly[i*2}, PCpoly[i*2+1],.WGRLDpoly[i*2],
WORLDpoly[i*2+1]):
} . S .

/1 Convert a list of polygon points from WORLD coordinates to
/7 PC screen coordinates
void WORLDpolytoPCpaly{int numpoints, double *WORLOpoly. int *Plpoly:
{ . . . -
for (int i=0: id<numpoints; i++}
WORLDtoPC{WORLDpoty(i*2]., WORLDpoly[i*2+1),PCpaly[i*2],
PCpolyli*2+l]):

6.4 HEHESFHREF
FIEARE—-IMHENER, KEAETHRKASEmnstric, cophWENEE, B
¥ élpointsh I LHBNEAILHEnatrix, copP FF RIS, EBRE—TH W& R >
& R AL — BT — 1
I THZBERRF, REEfmatrix, cppFimixtest, cppE e,

» F¥%6,8 mixtest cpp

// mixtest.cpp -- This program tests the transforms defined in
// the matrix.cpp file

#include <graphics.h)

finclude <comio.h>

#include <math.h>

#include "matrix.h*

int xasp, yasp;
double aspectratio;

maind)
{
int gmode, gdriver = DETECT:
int points(] = (150.80. 400,80, 400,150, 159,150, 150,80}

fnt PX. py. numpoints = 5;
int polycopy(10]:
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fnitgraph{dgdriver, bgmode, "\\tc\\bgi"):
getaspectratio{&xasp.byasp):

aspectratio = (double)xasp / (dcuble)Yasp.,
rectangle(0,d,getmaxx{),getmaxy{d); '

“£f Test translate polygon

drawpoly{numpoints,points)s .
copypoly(numpoints,points,polycopyls

px = polycopy(0];

py = palycopyill: '
PCtranslatepoly{numpoints,polycepy.-px, “py)s
drawpoly (numpeints,polycopy};

getch{):

f7 Scale the potygon about the point (px, py)
copypoly(numpoints.points,poiycopy):
PCtranslatepoly(numpoints,polycopy.-px.~pyl:
PCscalepoly(numpoints, polycopy.t.5,.1.5);
PCCranslatepoly(numpoints,polycopy.px.py):
drawpoly(numpoints,paiycopy};

getch();

1/ Rotate the object about the point (px, py)
copypoly{aumpoints,points,palycopy}:
PCtranslatepoly(numpoints.polycopy, -pX.-pyl;
PCrotatepoly{numpoints,polycopy.45)
PCtranslatepoly(numpoints,polycopy,px.pyl;
drawpsly(numpoints,polycopy)s

getch():

/7 Shear the object about the point (px, 9yl
clearviewport{):

dgrawpoly(numpoints,points);
copypoly(numpoints,points,polycopy):
PCtranslatepoly(numpoints,polycopy, px,-py}:
PCshearpoly{numpoints,polycopy.0.1):
pCtranslatepoly(numpoints,polycopy .px,pyls
drawpoly(numpoints,polycopyl;

getch(}; )
closegraph(}): {/ Exit graphics mode

return{Q@):
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BLE I B

HEER ARSI EBEE, XASFEREE. AN THERRN B ERR
B, RRStEHRNTHET, BRELAEENLN, REEFENTARNER. FAHER
W FFESR, KEEGFERERETTHEEHAAN. QFEARE, Heeinage( )
flputimage( ) BHXH, @AY THCHBEEENSEL UREREREIEE &
MmiE%E,

7.1 & B &

SESEHERAETHEL. EHR, REDERLT AHEL, WL RIY
S R RARE, BTN R TN E R,

AR R R R, BB E L XS R R MR BRE, N
HBAFHRBFHEABERBN RS, HENBTRE. AEE-THRNAT. BE
RINBEBLIEANMY KA~ BB B — AT 25 b RAVFAEH— RS
ITETF R, AT, R DB g, i, MEAE € O KK, TRER
153 EBH (150, 1500 , NIBAE 104 R R H B ER.

F—REBRHE —ABF. R Rl shEp R By, HERRERY S
TR AL A BRI, EROWHTA, BEEKSK, AxfyFRSRBH104
@¥%, B, BERTXANEEFHREE, |

_ number_of_steps = 15; '
step_size = {(stopx - startx) / number_of_steps:
for (j=0;: j<number_of_steps; j++) {
"~ fnc_amount = step_size * j:
putpixel{startx + inc_amount,starly * inc_amount ,WHITED);
~ putpixel(startx + inc_amount,starty + joc_amounf,BLACKI;

putpixet{x + inc_gmount,y + inc_amount WHITE};

A Bk step_size i MAEF—RAEZ MBI ERS, BHRBTHERKHERESH N H
FEXA-PFPR15) FBRRRER. forfiR@n i Ginc amount s SEEM 3 W & 4
. CRERERERAE, ERHpupixel () HHEGRE, KFETE—4
¥ Mputpixel (> FEE, EXAHFH, xMyHEASEEBN, ARNTURE HBY
WARED, SRy 77 R AR A R R,

RAM P ERENOTRERESS —4 5, BERASITE— MR X
WA EE, TRRINE ~ABER—ENRBHE, WFEEHN—Y RELS RN
YR E AR AEE, AEABRE-FEHARNSRTYT. T80 R/HER
SEXHEIE L
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7.1,1 &K% ahE{L

FEAE R BLAHIN X S shin 2 7, RIBEASE~TEAM " H THR-—4x
AW AL, USELMA S, ARRFHREE, EERNFLELEE, BE BT
BLEE, NRS%. KT, DARTETHTRAAERRARETRELE, B,
MBEAHENZEATNHTERLER SR, VTRBEREEE—FBEL. BR, XFER
Pt s 30

TESMEE, MWi1%T i putimage( ) i 3 WXORPUTHEWA LU “WMi " B3—
AT, BARRIIRITFH A putimage £3h %—%%&,QMﬁ%ﬁﬂﬁmxmhﬂﬁ

BT ST BB R R
BGIAFRITRBEELE S, NESNEBE “FR7 &, #TF “BRa” #E ROT

LA T Bl P 8 — YR T 4 4 — SR Bee %Tﬂﬂ*‘x’ ’ﬁ]ﬁf?ﬂ@ “RR” Trfe, AP ser”
Wi tcmodc{ ) H¥ i R R R '

void far setwritemodelint mode):

modeZE TET] BUB Yy copy-putsi XOR_PUT, #3iFi4 {4, BGUE Hcopy_put, X B
EDERABRE, 0% YN AEATE X sE, R F§ XOR_PUT T,
ey E— R EERERR “RK” . Fit, MEYHAXOR_PUTHERR, XF -~
AR R, WEAENE X EER, MERNRERA LW,

EWE, setwritemodepd % RAXfline( ) , linerel( ) , Lineto( ) , rectangle( ) Al
drawpoly( ) BEM,

7.1.2 fEHRERLER
WAE, LRIV setwritemode( ) %ﬂlﬁlﬁ'}b%ﬂ%ﬁﬁd}ﬂ{t‘—ﬁﬁ%&o i, T
BT R, A7 T RER R LB — A ER,

sttt 2w SO
B 7.1 inbtween,cpphy st i & % % ib
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T T AR BRTE R M startpoints i S, B RA B A — Ry RE,
T B bt 2 B AT BCEE M Bl stopoointsth, AUFM M drawpoly( ) BE%E, Bl sEREe o
EENHE—-THRE T8 E— R . TURH—AHM %A (points) , EEK /N
W Fistartpointsfistoppoints, PI{E Y ERREH B A B M 8 — PR A HENUM
-STEPS g X 7230 im R B7 B h b &, A p, NUMUSSTEPSH B H84 {1100, B
TR 250, RFEAL G SR TR e R BT R BT, ERNEF &

/7 inbtween.cpp -- A simple program that demonstrates inbetweening .
#include <{graphics.h>

finctude <conia.hd>

#include <dos.h>

const int NUM_STEPS = 100; // Kumber of inbetweening steps
const int LENGTH = 6%2. f/ Length of points array

int startpoints(LENGTHT = (0.0, 100,06, 100,20, 6.20. 0.0}:
‘int stoppoints{LENGTH] = {400,100, 500,100, 500,120, 400,120, 400,100}:
int points{LENGTHI; {/ Contains points {o be drawn

// These statements will chandge a square into a triangle. Uncomment these
f/ lines to generate Figure 6.2,

/7 int startpoints{LENGTHI = {0,0, 639,0. 635,199, 0,199, 0.0):

/7 int stoppoints{EENGTHI = {210,120, 315.60, 420,120, 210,120, 210,120};

void fnbetween(void); /! Prototype fer the fnbetween function

main()

{
int gmode, gdriver=DETECT:

initgraph(&gdriver,&omode, *\\tc\\bgi®i:
" setwritemode{ XOR_PUT}:
_inbetweent):
. getch():

closegranh(};

return{0};

<

f7 This function does the inbetweening
void inbetween{void}

i
float step_size, inc_amount;
int §, j:

step_size = 1.0 / (NUM_STEPS - 1):
for (i=0; i<NUM_STEPS; i++) {

inc_amount = i * step_sizes

for (j=0; JCLEWGTH; j++) {

paints[j] = startpoints[j] + Tnc_amount *

(stoppoints{j] - startpoints{il):

points[j+i] = startpoints{j+1] + inc_amount *

; {stoppoints[j+1] - startpoints{j+i1):

. dravpoly (LENGTH/2 ,points): {f Draw lines
defay(1007: /7 Mait hefore erasing to lessen flickep

) drawpely(LENGTH/2,paints): {1 Erase lines
drawpoly{LENGTH/2,points); {{ Redraw the final lines
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— AR LA A R R A B 2 BB RS R R A — 2 2R
—~fo P72 INMERUE SRR, DGR TR S M. X B — R ST 4
FIR S RASW R B S A BB, %5 L, RATUITRERAHN, s Hx R
TR A o 3 L BT S A R ROR. B, FEREST, 4 BURRIBE B
J—A R S KRR TR EHTRE SR,

|

B 7.2 RABLESBHELNZAD

T HE R A X startpointsfistoppoints (S FA WA, KT LU LUF R BTE R F R
BB, SXFA I AR PR S — M i B T BT R R R —ME TR A
—AZAE. BTEVRAISERENKEEELAHE, HEREEM=ABATRAK
HETUS, SRATEN —stoppionts, UEH—MREHLHFEHEH=ZR. BaER,
EERPHRBEZ BB R ME, Hit, BRARATNRRERKHYARER,H
SZHERERD T B

int startpoints[LENGTH] = {0.0, 639,0, 639,159, 0.199, 0.0}:
int stoppoints[LENGTHI = {210,120, 315,60, 420.120, 210,120, 210,120}:

7.1.3 ffifigetimage() MputimageO
[ R R . — BT E LR R DA SRR EE — K. FFEERNR, X
AR BERRR. H-RTEREHERER K, RiEHgetimage( ) HMputimage( ) A

¥R EERR LB, |
WEB P Fidgetimage( ) Fflputimage( ) B, IFER T HH#A T putimage( )

WA HEESR, £4Y, RIVSEENFEEEN, TREERENNEET. SR
B R R PR R A I ER T, )

R Aectimage( ) Fputimage( ) WH— S BLA T, RMET, HRERREL
BH—FHETE BATHRBE,
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}

f/ Draw a bicycle using calls to cirelel) and 1ine().

/! bike.cpp -- This program demonstrates animation using the BGl's
/1 getimage{) and putimage() functions. The program draws a bike on the

/1 screen and then copies the image of the bike across the screen us1ng the

/1 XOR_PUT option of putimage{).
fHinclude <stdlib.h> |

finclude <stdic.h>

#incluge <graphics.h

fiinciude <alloc.h>

#inciude <conio.h?

Finclude <dos.h?

const iat STEP = 5; /7 Humbep of pixels to move bike each time'
void *bike: {f Points to the image of the bike
void drawbike(void); {f _Fuaction prototypes

void movebike(void); o )

main{)

{

int gdriver = CGA; /1 Use CGA high-resoTution mode or’
int gmodeé = CGAHI: /1 comparable 640 x 200 modes
initgraphtégdriver,kgmode, "\\te\\bgil),

drawbike{);

movebike!);

getch():

closegraph();
return(0;};

{7 the image of the bicycle with getimage().
vaid drawbtke{void)

¥
i

1 .
c1rcle’50 100 25); /! Draw the wheels
circle{150.100,25);
line{50,100,80.85); /! braw part of the framei
line(80,85,134,55});
line{77,62,95,100):
1ire{130,80,150,100):
1ine{128,80,113,82);: ([ Handlebars.
1ine(128,80,1156,78); -
¥ira(72,81,89,81); /i Seat
line(73,82.90,82);

circle{95,100,5);  ,// Draw the pedals

line(92.105,98,95);

1ine(91,105.93.105);

1ine(97,65.98,65);

Tine(95,100.136,87):

bike = mallec(imagesize(25,75,175,125)); - #/ Allocate image

if (bike == NULL} {
closegraph();
printf("\nFailed teo allogate memory for bike image.\n®);
exit{ly: .

1 L. i
getimage(25,75,175,125,bike) ;. !J Capture image of bike

Then capture

111



/7 Move bike across the sgreen in increments of STEP
vold movebike{void)

{
int i;
for (i=0; i<getmaxx()-180; i+=STEP) {
putimagel(25+i .75,bike,.XOR_PUT}; /! Erase bike
putimage(25+STEP+i ,75.bike XOR_PUT): .. // Display bike
delay{50); o

}
}

B 7.3 bike,cpp¥ya [l ] i
1 7 B S drawbike( ) thiflined o Rcircle( ) By—RIFM, 02 HITEM IR
ﬁ@oﬁT;ﬁﬁﬁmmmm()m#ﬁﬁm%ﬁﬁﬁm,m%ﬁﬁﬁ$mgﬁ%ﬁ%iﬁ
R, FHEbkefEMiR, FWikmalloc( ) BEMKEHRENC WSE, WERFH
AR K, FBMBY, B, B Heetihage( ) KR ETHEHIRR.
bike = ma}loc(imagesize(ZS.?S.l?S.125)): // Allocate image

if (bike == NULL} {

closegqraph{); ) . .
printf("\nFailed to allocate memory for bike 1m§ge.\n b

exitil);
letimaqe{ZS.?E.1?5.125.bike):
{F, Wymovebike( ) ML, METRE EASbiketly HITERR. 4 B i,
BRI SR ER B MAL (25, T5) BB (xetmaxx— 180, 76) o XEHIlmo-

velike( ) FEHorfEREH . B
for (i=0; i<getmaxx{)-180; i+=STEP) { .
putimage(25+i,75, bike XOR_PUT); f/ Erase bike
putimage(25+STEP+i.?S.bike.xﬂR_PUT}: // Display bike
delay(50);
}
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TR 3 W KR, TorfRERIE Ml putimage ( ) PR, H—iiditiibike 5”11 B
i R B AR SR K AHXORPUTRIL AT T B R AT ER
Bk, : : .

BAVAS LUEE 7 BT EB AN S AT RN BRR R NG A T, SRR RE R
FRATERG, H4H-BREEEREF MG —mHE, REFFRRENMGZERERR
150 PR 2 S o A T T B SE AR AL B, AN T LR A A Y B M A AT
METBR, REBFREREN. 5#% RITHA—MSBN B TERBUE—RITEE
BT AW BMENE, SRR BBREAAMA S ERERS IR TET.

FRATRER RS, N AFEFMARE, L% aiTs, iS—kTHhiLms
—~AREMFERERGIEHTED), NPRBEOEE, ROTTNES ENEEEEN R
DA B B IR SRS 48 TR08 o SE51 35 TR 5 1S 15 2000 R B B A 1 15 ZE B SRR B
() — DB R FE ST S AR I, TERS 4 BH RSN, B AR S RE B AR IR A

WA, LBNE B ELETENRBNES, RITBIANT - IMEFSDEL—ER
i, CHERHLBHEGE, HEREERNE. BFRXBZRMN, SR H FE
BIARRBAR, B— AT A RGBT 10, 5N R S 18,

| /7 bike2.cpp -- This program demenstrates animation using the BGI's
/! getimage{} and putimage{). The program creates four images of a
/{ bike--each with the pedals in a different orientation--so that
/f when the images are played back it 1ooks like the pedals are
// moving as the bicycle is moved acrgss the screen,
fiinclude <stdlib.h> B
finclude <stdic.h>
#include <graphics.h>
#include <alloc.h> .
#include <conio.hd
#inctude <dos.h>

const int STEP = §5; /7 Number of pixels to move bike each time
int S=5; ,
void *bikel, *bike2: - /! Paints to the image of the bike
void *biked. *biked;
void drawbike(void);: /1 Function prototypes
vaid movebikeandpedals(void):
main{)
1 .
int gdriver = CGA: // Use CGA high-resolution mode op

int gmode = CGAHI: - /1 tomparable 640 x 200 modes

initgraph(&gdriver.Egmode.'\\tc\\bgi'J:
drawbike():

movebikeandpedals():

getch();

closegraph{};

return(0):

)

// Uraw'a bicycle using calls to circle) and line(). Then capture
-4/ the image of the bicycle with getimage().
void drawbike(void) :
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void *pedals;

circte{56.100,25); 47 Draw the wheels
cirgcle(l150,100,25):

line(5(,100,80,85); // Draw part of the frame
line{80,8%,134,85):

Tine{77.,82.95,100);
1ine{130,80.150.108);
Yine(128,80,113,82);: /7 Handlebars
1ipe{128.80.116,78): -
1ine{72.81,89.81); /! Seat
line({73,82,50,82):

circle(50,100,25); /! Braw wheels
circie{150,100,25);:

1ine(50.100,80,85): !/ Draw part of frame
1ine(B8G,85.134.85}:

1ine(77.82.95.100);

1ine{130.80,150,100};
1ine(128,80,113.82);  // Handlebars
1ine(128,80,116.78):
line{7Z,81,89,8l}); /1 Seat
1ine(73,82.90,82):

bikel = malioc{imagesize{25.75.175,129)):

bikeZz = matloc(imagesize{25,75,175,1259)});
biked = malloc(imagesize(25,75,175,125)):
biked = malloc(imagesize{25,75,175.125})):

pedais = malloctimagesize(85,90,110,11021};
if (bikel == HULL || bike2 == KULL || bike3 == NULL |{
biked == NULL || pedals == NULL) {
closagraph();
printf{“\nfailed to allocate memory for bike images.\n™):

exit(1);
]
cirele(95.100,5); /! Draw base of pedals
tine(95,100,135,87);
getimage(85,90,110,110,pedals): 17 Save screen of pedals
line{86,100,164.100): £/ Draw pedals in
line(85,100,87,100); £} first pasition

Tine{103,100,105,100):
getimage(25,75,175,125,bikel ):

putimage(85, 90, pedals COPY_PUT): /1 Rzstore pedal area
1ine(88,96,102,104); /! Draw pedals ip second
line(87.96.89,96); {/ position

Tine(101,104,103.104);
getimage(25,75,175,125,bike2):

putimage{B85,90,pedals,COPY_PUT): /7 Restore pedal area
1ine(95,95,95,105); /it Draw pedals in third
1ine(94,95,96,95}; J/ position

1ine(94,105,96,105);
getimage{25.75,175,125,bike3);

putimage(85.90, pedals,COPY_PUT): I/ Restore pedal area
line{102,96.88,104); /i Draw pedals in fourth
1ine(101,96,103.96); !( positicn

Tine{87,104,85,104):
getimage(25,75,175,125,biked);
free(pedals);

}

/1 Sequences through the four inages of the bicycle in order to move
/! the bicycle across the sereesn.
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~Notd movebikeandpedals(void}
{

int 1, times:

times = (getmaxx()-175) 7 STEP;
for (i=0; i{times: $++) {
switch(i%4)y {
case 0 : pubimage{25+i*STEP,75,biked,XOR_PUT);
putimage(25+(i+1)*STER,75. bikel ,XOR_PUT)3
break;
case 1 : putimage(25+i*STEP,75.bikel ,XOR_PUT):
putimage(25+(i+1)*STEP, 75, bikeZ, XOR_PUT) 3
break;
case 2 : putimage(25+1+STER.75,bike2  XOR_PUT);
putimage(25+{i+1)*STEP,75,bike3, XOR_PUT);
break:
case 3 @ putimage(25+i*5TEP.75,b1ke3, XOR_PUT):
putimage{25+(i+1)*STEP,75,biked, XOR_PUT):
break:

}
delay(50); // This delay controls the speed of the bicycle

7.2 EEELIEENR

¥4k, BRITARMgetimage( ) Mputimage( ) B HREBHNR. i W
R, IAEREMBMHR. EXSEHERF P, FEHOETEEEE RIS TR
BREE hEF, fm, ROTER—EHBRRENSTEIERFHER. B2, W
BERNEMESBESTELALLNBERL, ERINREEN, HHETHENEEN
Bifs, WHRMBAALNFEEDEAENSNRELAT ‘387 o Hit, HERSE
RN R E — AL, MRRBERLE LhF AL, R LR
SYBLHBN G RAA, 2,5 M LR %, D L3 B R AR
BB D 0 e R o TS AR R ST M 2 4 » DM AT SR S L X R B B €2

BB — AR “AND” iR, TESAMEME— R “XOR” 1 &
Bo URRAWLBHARALH, SREUDEEENHEHRAERIET. BRER,
RITBERTEN KR T EERA G, LSRRG M B R R B W B 7R 48
WSV B 327, LR T 40 & AN DI RS A XORFERS ey {32, LR RAF LR M B
3 e B — T EE M0 B SR T DB SRR A N0 L AR EN R -E, RBRE.

R, XA EHATEMRE, FREETRERQSIERITEH. TR
A . Bk RNLDFARGRRE. ASAND—ABE, BEXXOR—ABUR, T H

# 7.1 #BANDRXOREE

ANDHifL{& KOR M4 jor¥ietiay:=2 - 204
0 0 L
! 3 1
1 0 R
1 1 R
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5 B L 4 D (R AL R B A T K S B 0 SR A 3 T B Y 8 B P ) e R RS
ML SRR, HEE, ROTSLHN T ERRRABE Y BRA T E
A hE Bk,

B, RNBBG T~ RFSERRE LS DR, BH— PR AR F IO
Fi. PORAEA M AN BReMEREL. SRE, REHFEAMIRELA RS
AT WRA 035 15 R T % oS TUHE T 7 o 40 T4 o0 - R e«

B7 .6 A A LUB Rk . 7EEF b, W AERLAE R andmask
~ FixormashIFEUY , 85 =45 bt covered Ji T ARAFLEAT R4 A2 W UM FERD B 300 R 3038 4o

B, 785 LA IR A 378 o 46 A5 W47 B B moveball( ) g

putimage(d5+i 8%, covered.COPY_PUT);
getimage(35+STEP+i,B5,65+STEP+1,115,covered)
putimage(35+STEP+i, 85, andmask,AND_PUT);
putimage(35+STEP+i 85, xormask, XOR_PUT):

xormask andmask

B 7.5 ball,copi 4 Rty 3E5
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B— A4 E G R SRR T*ﬁﬁﬁﬁ%?*‘&&ﬂikﬂ@ﬁ%. B IR A
IE YR IR ESFL ). 2 Qi

J7 bati.cpg -- This program demonstrates anlmatlon using an

// AND mask and an XOR mask.

finclude <graphics.h>

#include <conio.h> d

#include <alloc.hd : .
#include <cos.h> - .

finclude <stdiib.hd

#include <stdio.h>

const int STEP = 2;
const int DELAY = 50;

void *xormask. *andmask, *covered:

void drawboil(void}: l1 Function prototype R
void moveballd{void);

main{)

{ B .
int gmode, gdriver = DETECT: .

initgraph(agdriver.sgmode, *\\tc\\bgi®); .

drawball(); i

moveball{); £
.getch{);

closegraph():

return(d);
void drawball(void)
{ :

covered = malloc(imagesize(35,85,65,115}}:
“xormask = malloc(imagesize(35,85.65.115));

andmask = malloc{imagesize(35,85,65,115)):

ff (covered == NULL || xnrmask == NULL || andmask == NULL) {. .
closegraph();
printf(*Not enough memeryin®);
exit{l):

1

getimage(35,85,65,115,cavered);

/! Create the AND mask first
setfillstyle(SOLID_FILL getmaxcolor())l
bar{35.85,65,115);

setcolor(0);

sebfillstyle(SOLID_FILL,0):
pieslice(50,100.0.360,121;
getimage(35,85,65,115,andmask);

// Create the XOR mask 2
putimage(35.85, covered, CGPY_PUT):
setcolor{getmaxcolor()):

setfillstyle{SOLID_FILL, getmaxcu]crﬁﬂli
pieslice(%0,100,0,360,12}; ' v
setfillstyle(SOLID_FILL, Il. o
setcotor(i):

circle{50,100,4):

fleodfil1¢50,100,1);
getimage(35,85,65,115,xormask):

// Erase ball and make the backdrop
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- puiimage(35.85.covered.CUPY_PUTJﬁ
setfillstyle(HATYCH_FILL.2);
bar3d(100,10,150,1%%,0,0};

// Redraw the ball on the screen by faving the s¢reen area to
f/ be overwritten, using the AND mask and then the ¥OR mask.
getimage(35.85,65.115,covered);
putimage(35,85,andmask,AND_PUT);
| putimage (35,85, xormask, XOR_PUT):

/! Move the ball across the screen by first overwriting the currently
// displayed ball and then moving it to the next location by using
// the aND and XOR masks.
void movekall(void)
nt 13

for (i=0; 1<150; i+=STEP) ¢
putimage{35+i,85 covered, COPY_PUT):
getimage(3b+STEP+i B89 ,65+STEP+i, 115, coverad):
putimage(35+STEP+i 85, andmask, AND_PUT};
putimage(35+STER+i 85, xormask, XOR PUT}.

, delay(DELAY):

¥

7.2.1 @HEfLAXR

AUREBTREBIMNERUEE R — ?Jtdl@.tﬁsz:ﬁ—"i‘ﬁﬁlﬁﬁ %ﬂ]ﬁlﬂiﬁﬁﬂ?ﬁ?
WEENNUEEMREREALST - EHIANMOQRRBET] . BRE, ﬁﬁl’éﬁﬁ‘ﬁ?%mﬁ

—RA X R M BRE, HERUE—ATHEIBIXNRORE,

7.2.2 getimage( } fputimage( ) RIPRHI |

ffifgetimage( > Fputimage( ) FEBFRASL TR, XWFSAFEIEHI G MK
Ho B BRIV S0 —— 1 AR M MR 1 O NMEITRT, BESE, SRERFH
&ﬁﬁﬁﬁﬁﬂ,ymmy()ﬁwmmm()%ﬁﬁﬁﬁ%ﬁﬁng@ﬁk@mm@()
Flputimage( ) By3L[E R,

HAE, X4 kxbahEa], {Iﬁﬁﬁﬁﬁ%ﬁﬁﬁﬁ%k@eﬁmﬁfﬁﬁfm‘h@ﬁ@ 25 M BB
. TR DS RECRIITXMEIE, EBCIHAIN AN TSR ER AN EHL ,
KBRS EHRRE RS —HN, XRE—FHABRNTSE, HEERNAREXEET
By, AR X8, Hgetimage( ) ﬁﬂput:mage( ) RBETEAINRITRER K

ERER#LBINRTE.

7.3 HWEEHRB)E L
TEH R R, DX A S R DU R BRI R AL R
¥o BR, B MHRTMEHMBRNITERERNEG 6 & D, Kotk SRR
AR BEAER# LSRR, RIFURERTNBIG, YR Nr, FERL A
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AR IWEAEINEG, FERBTAHSRMEEHNE LEE, Bt 5
%.ﬁﬁbmmﬁﬁﬁ% RPN EALK, MOBMENTE - .
ﬁﬁ%%,%%ﬁ%@ﬁﬁ%ﬁ%ﬂ%i%ﬁﬁﬁﬁﬂo$%L,HMJMGAﬁﬁ
%ﬁﬁi%iﬁ%ﬁ TR RIS B A%, PR VT A4 i setpalette( ) RPEBTHA 1
WMWEoRﬁﬁm@%ﬁﬁﬁﬂﬁ%ﬁﬁﬁﬁﬁoME“ﬁﬁﬁ%&%%#,ﬁﬂ%&
WERPHEG, TUERRRLUTERE.
- ERRAHAAHRK - ENSEA TERR TRMAL. EBE, WARHEHEH
— AR GENNET S 8. BTHEREGNERERELLE XM LR, LR
L3 Rl S (0 31
- RITENRNEFRELirework, cpp. EELIERH LET*%W%EK%@%%hm
P RET WML R R WG, @Houimage ) 2BMLAWERKEL, RBRT
PRI ISR BP0 ETRMNRA AR PEL HERRAERERNREEA,
BEERNAARBFERAMBERR (B—-BRELALA) .
BRSNS R BHHEECARVGARS, ECCATR TR IRIFALHE, WL R
TP ERER R, WXRHERTEZEHECARVCATITH AR L.
ﬂﬁ,¢&Mﬁ%ﬁ@ﬁﬁﬁﬂaﬂk%%&@%ﬁﬁ#h%ﬂﬂﬁﬁ%ﬁﬁiﬁa

53R 8 To e 4 3 52 I B »
for {i=0; 1<BLAST_SIZE*3/2: §++)

putpixel (random{BLAST_SIZE).random(yrange}, 18
ZEAEY 0, 00 M (BLASTSIZE, yrange) HRMREIBF LS —mE o @i
Ro ARG A T RIFHKB FBLAST.SIZE, EXFHRLT, EA00QHERE. T #
yrangeli ABLAST.SIZE, BHIERFM & EBLH DT R, EX MorBHER 2 F
B EA R RE S REMNE RN R R, 58, BRNTEE—1TREBRRB B B R
—AR—ATTRARTE, G, 38R TR RN SR,

circie(BLAST_SIZE/2.yrange/2 . BLAST_SIZE/2-10);
rectangle{0,0,BLAST_SIZE,yrange);

floedfill{1,1.1}: _
setfillstyle(SOLIO_FILL,0):

floodfill{1,1.0}:
getimage(0,0,BLAST_SIZE,yrange,blastd);

L4 i floodfill( ) M BUE LEH (LR ERBRBERGN ek
BEFSHUITEZRAOTETRE. B—-ME08H - SEXRmEERD B, &
Ts HMrectangle( ) LHTHOEE. K5, Rfbodfill( ) MABHRE AL JE 2/
R, BER FEREA EANERLEF%E FHERALBRERREN, floodfill()
BN ERMATE, SEH T3, REF— R ftloodfill( ) MEBEMETE ZH
B . &, RWXRKRABEAIEE, WERF - H TR &HENRERR,
m%,%Eﬂimﬁm%mmy()uﬁﬁMﬁ@%%%@sﬁ%ﬁﬂﬁﬁﬁﬁ%&ﬂ*‘
ATRSE R . SATR UM E R EE R b~ SRR ER, ENTEREblas2Rbl-
astlo A§fE, MMEDMUFRZXEHE, HRAIERBY RRBEEE.

M IFRBKEREEETANEREYRAELERN, IHMKTREHUTET

119



fiesr, Fbar( ) o putpixel( > FIBIUI Mline( ) RBXEH, KFRBRBED RN
rocketfl 84k,

B while 53R T M B — BF RS, BB TE—EYk. BN
BTSSR,

x = random{getmaxx{)-BLAST SIZE}.
y = random(getmaxy{)/3};

Cx, y) HeARxtHRI i H R LUl A K SR R b B R B A, x(ERIF TR
getmaxx() —BLAST_SIZEZ [g], BAEM B8 ABMRA B H B R TR, vy b
BEERRyER (CBEETHES, EHETRBENIEE §71/3.

C K RERMAHETAMEAZBER R R . A EMRGBMERSRMAE M@
AEEE TS R R LA R B R A i o ELor i FR Z Wi X setpalette ( ) MIFRAERNT
it P& = R

forJHER LU i 4y R blastl, blast2fiblastd s % H 58, m%&uif%%ﬂzﬁ R b B
B, T 2B iR, WURNAB RIS ). B2, (U5 & Ha,
Rfsetpalette( ) MEMEM, XL TR GOBEA, #AL THX—T

setpalette(getmaxcolor(},random(15]+1):

BEDLH IR il R P IR R — IR MR B e R RS B L — (B RA
ZEZHMNF , XTREATHMK LRI, HTERLENEL, BEHTHES
AR R Rblast 2 B, B OTTHMAY, SORET B EAUE D P random( ) & "J
EHEE—40E GFigf random( ) BEn- 1ZAIGED . , A

if {trandom{3))
setpalette({getmaxcol or{).random{15)+1}:

250, TEISHTFeaFiblast3fputimage( ) M IHE A A R AT E B 4 Fﬁﬂlﬁ&
e, FIHITRAEA, BFREREAAERADELEER. \

FORE BT EY, fAlrvework, cppfH— W Turbo Cr delay( DEABMFM. X
BOIEA I PN KEIT T ARER L, Frelf X B RS KRB, B RIS
BRI K E R A . ﬁ?ﬂﬁﬁ%’%ﬂﬂ:lﬁfﬂiﬁmGﬁ'i’f‘ﬁﬂl.ﬁffi_iﬂa :

B R R R covered (I3gsE J:H%ﬁﬁﬂ"lﬁ_t TR FE S I ok 55“
ﬁﬁﬁ‘-% T T AT BP0 K 3 10 Rk, _

/¢ firewdrk.cpp -- This program simulates a Fireworks display by
/7 using the getimage()/putimage() functions as well as palette
f/ animation,

flinclude <graphics.h>

#inciude <stdiib.h>

#include <dos.h>

finclude <time.h>

#iinclude <conio.h>

#include <stdio.h>

const int BLAST_SIZE = 200: 1/ Size of fireworks in pixels

const int ROCKLY_HEIGHT = 7: !/ Rocket i1s 7 pixels tall

const int ROCKET_WIDTH = 4; ffand 4 pixels wide

const int ROCKET_SYEP = 2; // Rocket moves two pixels at a time
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{

maint}

iat gdriver = EGA: 14 Yse £GA and EGALo or YGA and ¥GALo .
int gmode = EGALD: ff with this version of the firewdorks’
int x, y. i.-xasp. yaspi 'y prngram

int yrange,'Ty;
double aspectratio:

void *covered: f// Holds screen under fire burst
void *blastl, *blastd, *blasi3; // Three burst patterns
void *rocket: /f The fire rocket

initgraph{égdriver,&amode, *\\te\\bgi®);
if (odriver != EGA &% gdriver != VGA) {
closegrapi(};
printf{"This program requires an EGA or VGA graphics adapter.\n™};
exit(l);
} .
randomi ze():
getaspectretic(dxasp,.lyaspl;
aspectratio = {double)xasp / {double)yasp:

yrande = BLAST_S{ZE * aspectratio:

blastl = malloc(imagesize(0,0,BLAST_SIZE,yrange}):
blast? = mailoc(imagesize(Q,0,BLAST_SIZE,yrangel}l:
blastd = malloc(imagesize{0.0,BLAST_SIZE . yrangel}:

covered = malloc(imagesiZe(O 0,BLAST_SIZE.yrange}):
if (covered == NULL || biast3 == NULL |[]
blast? == NULL j| blastl == HULL} {

closegraph():
printf{-Hot enough memory\n*);
exit(l);

}
getimage{{, 0, BLAST_ SIZE yrange ,covared);
// Make the burst pattern by randemly f1111ﬁg 8 square with plxe1s
for (i=0; i<BLAST_SIZE*3/2; i++)
putpixel(random(BLAST_SIZE}, randcm(yrange) getmaxcelor{)};

/7 Then convert the square pixel pattern into a circle by erasing

/7 all of the pixels outside of a circle. Use a floodfill to perform
!/ this operation. Repeat this process three times, each with a

ff smaller circle and after each time capture the circular burst

}/ pattern in burstl, burst2, or burstd.

circle(BLAST_SIZ2E/2.yrange/2 BLAST_SIZE/2-10);
rectangle(0,0,BLAST_SIZE yrange}: .

floodfili(l.1,getmaxcolor{}};

setfilistyle(SOLTD_FILL,Q):

floodfiit(1,1.0); : B
getimage(0.0.BLAST_SIZE,yrange,blast3): /7 Capture large burst. pailern - ,
setfillstyletSOLID_FILL,getmaxcoler{)): // Make smaller pattern i
circle(BLAST_SIZE/2,yrange/2 ,BLAST_SIZE/4+10);

rectangle{0,0,BLAST SIZE,yrangels:

floodfill(l.1.getmaxcoior{));

setfillstyle(SOLID FILL.9):

floodfi11{1.1.03; '
getimage(0,0,BLAST_SIZE,yrange, blast2): I Capture middle burst pattern
setfillstyle(SOLID_FILE,getmaxcolor{))s /7# Make smallest burst :
circle{BLAST_SIZE/2,yrange/2,20);
rectangfe((,0,BLAST_SIZE, yranged; o
floodfill(1,1,getmaxcolor{)}; c . R
setfillstylel{SOLID_FILL,0);
floedfil1(1.1,0); )

P
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setimage(0,0,BLAST_Si2F.yrange. blastld: /7 Get smail burst

putimage{ﬂ,ﬂ.covered.COPY_RUT): /! Erase burst pattern
: - \1

Il Create the rocket

rocket = malloc{imagesize(0.0,ROCKET H{DTH ROCKET_HEIGHT) )

setfillstyle(SOLID_FILL, getmaxcelor{});

bar(1,2, ROCKET_WIDTH-1,ROCKET_HEIGHT- 1)

putpixei(Z,l,getmaxcolor{}}:

Tine(D,ROCKET_HETGHT-2,0, ROCKET_HEIGHT);

1ine(ROCKET_WIDTH, ROCKET _HEIGHT-Z,ROCKET | U[DTH ROCKET _HEIGHT}:

getimage(0,0,.ROCKET_WIDTH,ROCKET_HEIGHT ,rocket): /f Rocket

putimage({0.0,rocket , XOR_PUT); © /7 'Erase rockelt image

f// Draw fireworks until a key is pressed

while {Ikbhit()) ¢
I Random]y decide where the rocket should explode. Use the
/7 upper half of the screen and avoid the edges of the screen.
If (x, y) corresponds to the top-left corner of the blast

ff imzges,

X = randomfgeimaxx({)-BLAST_SIZ2E}:
y = random{getmaxy{)/3};
setpalette(getmaxcolor{}.15}; // Mezke rocket WHITE
for {ry=getmaxy{)-ROCKET_HEIGHT: ry>y+yrange/2;
ry — ROCKET_STEP) i

putimage(x+BLAST_ SIZE!Z ry. recket XOR FUT)

delay(2Q);

putimage(x+BLAST_SIZE/2.ry. rocket XUR PUT).

setpalette(getmaxcotor().random(15)+1); / Randomiy select burst calap
getimage(x,y, x+BLAST_STZE . y+yrange.covered): // Save screen

putimage{x,y,blastl, COPI_PUT); /f Draw smallest burst
deIay(lOUJ _ /! Keep it on screen for awhile
putimage(x.y,. blast? COPY PUTJ /f Show second burst

if (!randomi(3))
setpalette{getmaxcolor(),random(15)+1); // Maybe change color

delay(100);
if (randomi{2}} { B // Randomly decide to
puttmage(x,y.blast3,COPY_PUT); /1 show third burst
if (!random(3)) setpalette{getmaxcolor{).random(15)+1);
]
deiay({400+random(750)}; . . F/ Wait for a while
putimagelx.y.covered, COPY_PUT); JH Erase burst
y delay{random{3000)); ff Wait for next rocket
closegraph();
retyurn{d);

2V £ 530 T o DB R T Bt BN LRI R, BN, AT LR
WHBI B ffracta B, EARMEAARE L. AT, CHERRAEHLLE
ﬂm,ﬁmeemeeﬂﬁee B HE, BE, WEARDEERRS. BT, EK
Rt BT, (B GRS B ak Ny NaBa. RF, RERNYE, THIMEREN
ARG HRR LI KR, (AT TR, O E TN, FBRE

R B E AR,
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7.4 FHIERER f
B — i 2 A Mgk Sh BRI B B R AR N 2 B 3. RO ARREETH
SEFRROEMNEE G “R7 ) WEBES. B8, SROERES—R XHY
¥ HBE7ES B E T AR 28 (Hercules, EGARIVGA) i HEABREEBEL TR
ERBHRZEIERSERIEREREN. BEXERARE, TREEE. WHEGRE
WHEBTEAEEANEENR. FXENAANEBEAANTR G TENE, H208
=&, |
BGIE Hsetactivepage( ) AT EFEMLPTHEBHR /E, setactivepage( ) B B ¥
R R -

void far setactivepage(int pageds.

Heft, vage REM MM RE, WER, HANTERAEYRLAWERBRYOT. FxE, W
JLIY B He o Hservisualpage ( ) SEFEN, B MR,

void -far setvisualpage(int page):

EHERFETEN S -2 ERERL, SENEARERTTRITE 2 4
ALK, B4 RBRAH RBE, BIEMETE Heetimage( ) filputimage( )
P 7 B WA L R MO R LR W LR G BRE -3, Al EL-ARF
H, BRNBEABXELGEER, XEFF LR, HNMREEFHREOALTH, B
VSR TT B I 760 VT DL B O R AT B A Rk 24 1 o
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‘ =

BN\ mﬁﬁhi L4y,

ﬁmﬁmﬁgﬁﬁ(@W)MM%WoCﬁmEE%ﬁz~%:%ﬂu@jW%ﬁ%
WMRES, REXTUREREI R EHRERG R, R T, MRl
BB S 0 S T T VA 10 B R B 5 T TR PR NG FEB R VT I8 A B T — Kb

AEHHABRERNY. B FR—Fhmouseobify e, HRILNMERIG SEK
RFHRRIIE S WA PR, BRI RSN AT TR S, BE BN
EHT—ERTEREL L EN LA REBREEBRE PR, $, BHNEEHOOPH
Ry B, “HERE” ﬁﬁﬁ@ﬂ%@ﬁﬁmmﬁgﬁﬁamuﬁwamiammﬁr
%ﬁﬁ&u@iﬂﬁ%ﬁmxmurﬁ, v

8.1 i M R %

E%@ﬁ%ﬂﬂmﬁkﬁﬁ’ﬂﬁxﬂ%ﬁﬂmTﬁEE%ﬁﬁo%Eﬁ?ﬁ%ﬁm
B E AT, ARG, BEOUREEEE AP ER I RO R RN B
fﬁ@ﬁ%ﬁ*ﬂﬂﬂ%ﬁﬁ@@ﬁ,m%m%ﬁﬁﬁﬂﬁ%,mﬁﬁwﬁ%ﬁﬁﬁﬁ;ﬂ
HRFEPCHLEWE TS & B HW, HHEREHEIEENRAEE. BRRNAER
_T%i%ﬁﬁ,mﬁmﬁﬂﬂﬁﬁﬁ%MM%%ﬁkﬂﬁo .

AT B AR TR R R i B RAr. AT Ei#zTﬁEmouseDbiﬂﬁE:F
RO TS, BATRBWHLRE. BERFMRATLE, BNeERP R 13 &%
Pe, WA, BAVEHE —A4FkbdmouseobjiIASE, LIELRIRM BRI ST/ HEN . 1L 38
B RAR R IR AL 1 10 2 0 B BRI TE B P R X 3 PR A R S R TR AE S M mowse b,
mouss_cpp. kbdmouse, hflkbdmouse, cppHs28E (L% 38,1, 8,2, 8.8, 8,4y . MT
WAV FAF T EBRAEEY RN, FESTERRITRES B &0 7R ——
SR AR AR 5o |

8.2 W ¥r & A&

LRI RFRB AR B2, SR B LR ERR D 07T A i 2
R B R BT A BRI IRE, TN BRI R B TR B .
b, WPliLER, ST S TR, NERSRGESEE. B
BARTIEM, R, RITOATREH B8R 34 Microsoft i BUR T4, T X B 75
PO M BRI, WURHRIE R R EAR, WTEE B R I 5 A
B T, JEAT R TR RO O D BT A B i,  DUELARAY BURBEIE R0,

AR RS L FAE BN DR, SRy A RIRRa) BT TR B R
P RIFIREIARFF RIS BB R 10 £ WS . AR, TR AR R
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MMFM&‘“%&f%“#ﬁo o | o
%,MH%ﬂEHELmﬁm%%wwwmﬁﬁiﬁ*m%ﬂﬁkﬁﬁ%,ﬁﬂ%
NUESIE R, BLbRET LUR b ST AT T | '
TR U RAG AR %o BIL, (0 BURRETE BRI 20—
MRS, HERETEREH S0 & BRER T RIE.

8.3 1HRIBATZNFEF
RABIEPCH A W33hil I RARA R RIS I 45 Ao e, RBIRBHR Mg A
Wi L &R B RN, BRI RE RO RIRER. PSR & R
TR AXSARPHME, S HERSFE, BX, CXAIDXHFEES S XS BR
Mﬁo%Mﬂ,ﬁ%@ﬁﬁmﬁﬂﬂﬁﬁﬁﬂﬁﬁﬁﬁﬂﬁhﬁ%%&%ﬁ@¥W%mE
¥, E8, R IR 6 P B33kl B R E 3.

Program -- }
. Interrupts
Mouse call No. 0 Mouse driver
: No. 1 Toutines
it . |Function 0
-Q%—g.g_-_ Ax |LFunction i
No— 54 \9 Function 2:
Function 30

B 8,1 SIHBGERENRT

qiwfsshﬁjuﬁﬁqeﬁﬁg’rurbo CHR$ne 86C ) WH, TRAZEW BTSN
PETIRE, —MER T

int86(interrupt_number,8inregs toutregs): €

Hep, H-AZRRBERAK SRR, TERMTENGFRENERNIEE. ke
e Bl 7Ebios, hER RS SCAF 8 X,

BT 5 RS Fr 22 i mouseob j& B AU B0 BUARIR 5 B L & %fint 86( )
B, AR imouseinte ( ) UBAHAEHETRAELFESE, HEHBY, &5
REEFABRELCHZENZSE LS. SFEEESmouse intrd ) HETPRAHEBE G
M E B E. EL, ZdHmouseintr () WHPBFWAREENHTLME. HERN
R, ¥BHRENARFEZEILml, m2, m3fimd, EHHNETHERAX, BX, CX
FIDX, T EE mouseintr( ) 4
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7 This routine provides the communication between the mouse driver and
/7 an application program. There are several predefined mouse functions
// supported by the Microsoft mouse--see accompanying text. Parameters
{7 are sent back and forth to the mouse driver through the ax, bx, ¢~
4/ and dx registers,
}o1d mouseobj: imouseintr(int &ml, int &m2, int &m3, ini &md)

union REGS inregs, outregs;

inregs.x.ax = ml; ipreqs.x.bx = m2:
inregs.x.cx = m3: inregs.x.dx = md;
int86{0x33,&inregs,toutregs):

ml = gutregs.x.ax; m2 = outregs.x.bxs
M3 = gutregs.x.cx; m4 = outregs.x.dxs

}

i Eml, m2, m3fimd AR EKE, RITEUEESRGEMBRE, W10 54 R
W BT 20 B R R R BN RS S, ET itk R, :

R, BT A RATE M EAFA B Y mouseob j2TE, BTN LIBHREAH
By “HEMBR” , BNEEETRERAIEERbdmouseobj, EILAHMELE—T 7 K
8,1 (mouse,h) , HREFER “H3” FRTIHTRMITFHERREA TP R AL 2
RAERMIDG T o A aXPEREIE e He3s, TRATBORESE T LMy 4 a 32 ) B8 3000 R 52
HEHREM, BRI A RRKE, ROESLITAE RIS E O S SMTRTER 4B
ET, FRBOCREARENRZAT, Bk, §F EARSETR BRI A 0 S0 RAm
TRV R,

8.4 W r & #
ﬂﬁ%%ﬁ?ﬂﬁm%ULMﬁ%@ﬁ,E$%?Wﬁﬂﬂ&%8h%E%MKE@

JIFAXSEY, BN TETRSIIMEENEXETIH,
ﬂ&i&m—k~$%Tﬁi&LWHﬁmﬁﬁuuﬁ?uﬁhﬁhLm%mmﬁﬂq

¥ 8,1 ﬁw%ﬁa&ﬁﬁ@;&

S (REAXD) i i
0 BB EE RS
1 RILER R R
2 TR R
3 B AR B AR R RS
4 R BEELEE & ¥V
5 KR E LY L R R
8 R 2 LUK B s IR 5
7 BRARKFRR
8 BREMEEAR
9 5 SUTE PR F B 3R

—
=

P EXCBLA T il CH



S

FE (HFAX) #® s |
11 ERAFESD TR
12 JB P BlIR
13 HEAXE
14 S
15 EAmaRiFEz R
16 B2 B X fe e B AR
19 EanBiiiZsnNgsk
20 BB B
21 BREFRTRIESRS
23 FERFRER IR
23 g Rz R FRS
29 BB SRRANCRTRE
30 TR AR AT R CR T T2

8.4.1 RIsWEk

FERB S RAR LR, ROV E LR b@lﬁfq“ﬁho ﬁ%‘-:ﬁﬁﬁ)ﬁo%ﬁﬁt (EF#8.1)
SEXR. VMRS, RRESBFERN A MM, 8L I R IRKZ R
B, ZEAXPIEE -1, FW, EE0, Fit, SLMHTEER (FHK) ﬁE@iﬁlEﬂﬁE
=Bl ﬁiﬂ_fuﬁﬁﬁﬂﬂﬁﬁﬂ.%ﬁﬁﬁﬁmﬁfb r

4/ Resets the mouse cursor to: screen center, mouse hidden, using arrow
// cursor and with minimun and maximum ranges set to full virtval screep

/f dimensions.

If a mouse driver exists, this function returns a )

// otherwise it returns a Q.

int mouseobj:

int ml, m2, m3, md:

ml = RESET_MOUSE;
mouseintr(ml,mZ,m3,mé)s

“return(ml};

1

rreset(void)

RESET-MOUSE| & RAVKAE T Frmouse, hig $738 4R B 300 B B, BN o6
BEUH SRS RAR R LSRR Coffmouse, BT 4 % 3 B Hmouse, cpp

“ﬂifﬂm) o

WER BRINERARLHRERSEAnLE 42T H, &5 Fimouseintr ( ) -,
MBERE MU RFRRE R, Eam2, m3fimaiZe il T 2By, RKEHHK TR

ABREEN EREVMN,

Bffreset( ) RUPREARFEBRY, ERITEEE S RN MR ETRE i
HSE RS, BATHHARARSmC) o He, SiEHreset( ) Aii%reset( ) & T,
i B mouseob jZE F moyseexist sHTRUE, T, mouseexistsE ﬂJEALS E, BERIKER,
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TN AT B TR OR 51 B B eh i B A B mouseexdsts DL ISR BEA S L BUARSKSh RS, W T A
B ARSI B ERNEE. EEL, YHmouseexistsyFTALSERF, KT BIEMAAA, B
1176 T3 i X — Tk,

Lﬁ$%b“fn%ﬂ]ﬁ9mn() FR, - aﬁﬁﬂ*lﬁliﬁ"cﬁﬁﬁnuﬂ, PR B 128 0 &
BRI 2 B AT HR AL BRI I T AT SN I[:ﬁnmrﬁﬁ@la@ DOHE IR R R,

// £all this function at the beginning of your prcgram but after the
/1 graphics adapter has been initialized. It will initialize the ~

I/ mouse and display the mousk cirsor-at the middie of the screen.

{7 Returns Q if & mouse is not detected, s |

int mouseebj: fn1t(v0:d) N

i
Yint gmode; '
;char far *memory = (char far *)0x004000049L

mcusaex1sts = TRUE;

if {reset(})) { _ {/{ If mouse rééet pkay. asstme
gmode = getgraphmoda(}; /! mouse exists, Test if Hercules
it (gmode == HERCHONGHI} { // is wsed, If so, patch memory
- *memory » Qx06: - {1 location 404:49h with 5,
reset(): o
,show(}; /7 Show the mouse |
'return{TRUE); _ . // Return a success flag
else { _ ‘ // No mouse found--smulate a
mouseexists = FALSE: © [/ mouse using the keyboarg
. retura{FALSE); /f Return a no-mouse found flag
¥ _

mit( ) 5 MPOEEA A R move( ) BREMERERFENEL A, @

SR B Efshow( ) MR BRI BT, Move( ) fshow( ) BiZEMERITH B 72k
B —85, FARINELET, .

init( ) AN —A AR )] BG I Beetgraphmode( ) , TR TRBANEFE
BeHercules R RiETT, WLE, WMHeE FIFEMART400,40h b, X B HerculesHif
Bk, MHTE-HEEEERSNRER, T

8.4.2 MRy R 5 R

Eh, RNESRERBWHEMEERY. AEHSEREMRIRTHGHAR, £
8, 23ymouse, copfl & # FlARREE F 5 MBI SERER, BIEHA B Heetinput O Flwaitlor~
input( ) BWRH BHABRSHEEPE L. SEFEMEHEBEXEN, HEHEXN

I,
RAVUBE L EREIT 1, FHEERET B, ?ﬁf"ﬁ%&kbdmouseobﬁéﬁ, Bl

S LI SR AT AN — A4S Rkbdouseob by & 21 B
WO LA B,

- 8,4,3 Bk
RIVEZ BEHRIBRERN T HR B RINEDIEQH REDH Xshow(
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BYRIEE, BT RN B, B R Ehide € ), EMBRBEER &M
FRoLhR. BBENEMEESEEL, WA UBEH RN BT, BAOEE, 1%
RN B RAEN 4, RIRER TR R A M RMR R L BRRY (i |

" show( ) Mhide( ) EREUH BT BAR HFIR E G2, ENRERENETREEE
i KA B MYLE, HET7EFIHS, 2R B mouse, cpplE I,

7 8.2 mouse,cpp¥ H BFRER REX

e I %
mouseintr{ ) : o 'ﬁgﬁﬁﬁﬁm%%ﬂ
init( ) L WA
‘reset( ) L EERESHERTHRE
~ move( ) | ERABHRE « »
show( ) - BRRFRA '.
. hide( ) R R LR RIRER
getcoords( ) BRI AT e b .
buttonpressed( ) BME EXARLRRTRET Risgd
buttonreleased({ ) #Ea LRAALRREEENTRGEE
testbutton( ) iR EEAARGE
inbox( ) EERGREEREN—TRKEA
getinput{ ) o #ﬁﬁ%ﬁ%&ﬁﬁﬁj’ﬁﬁﬁéﬂﬁ%@ﬁrf¢ﬁ
waitfoinput( ) BHEFRE T~ AR AT~ 2

FREE S 2 ETEM Hshow( ) Fhide( ) EWITH B AHRFNAT, HE, BHHY
BETRLETEDEEHEE, 550000 RIFERE LR ST AR, SRR
B Ahide ) X R, EHRREZE, GW S Hshow( ) B FRTFRT,
Attty BREEERRETR LEASRRRRET, EIb, 425705 RN ITH
BUREHR, ARETRES B M3 BARLIRBHRA R, WESREMMEE T £ RT
MSE e RPE, EV R Z W2, Mfhide ) Mshow( ) 5 AT LA HERIT R
ST BT R LB T4 K, -

— IR S, MRECERRREG, WAREFRMLdeC ) o MRMAKER LN,

B 8,2 HEBEALE
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M pATER e O MR G, Muxtshow () BT, B m Y BR REGER R
B Py I B BT SR | |
 ERUBMET, 908 BARRRNE TS, o IR fE k. AR B
I E RO BCE B AR R, RN TE RURIR S B R I

8.4.4 FRHE o | o

Y, RATBABARBESBRTE DTS H R RNER. AELRMER
JERENT LB R E R A S RO B |

RARIRED B R A T R S BURORIRRI B M4, RATTRNERE H B¥sE
7 BLBRIE BT PR LA 3R 18] BLBROY AAAR B RUR AR & P17 I FR B i getcoords O
IR B B L ' }

EHOA R AR A TR, A miE B By B hRe SR L, RARH
AT UR 8 RUBRAL R » B e m2rp R I P HL A 24 BPAR S B2, AT R B3 XA I7 T

FH3IE b Y SRS K SRR T LT BT R AL AR, (B, - 3 RN “FE
KEFBRT” « B RRESRF SR AR FMIA RRLiR, THARRE
BN, B, XEATLRRSERBEITRE, B8, YRR 13205 H#R
B, xA LR AR E R EN. ATIER R, EXRERT, X E RRSE
BREBAFR—E, B, SHSHERERG 05N, AREMR-TRER)E
FRIGARKR, B, 37k 3208 BT ORI AW R 2 EIRI X R B, RETMigetcoord O R
B - - - e

void mousecbj::getcoords{int &x, inf &y).

{
int mi, m2;

ml = GET_MOUSE_STATUS;

mouseintriml,m2,x.y):
Cif (getmaxx() == 319) x /= 2; 17 Adjust for virtual coordinates
} 1/ of the mouse

. Mouse virtual coordinates Screen coordinales
(0.0 00

T

(x.y} ' (x/2,y)

(640,200)  (320,200)
_‘_
B 8,3 RAFHCGAZ20X2008 A AL ANE %
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8.4.5 RibwHd < | - TR

Mﬂwﬂﬁ%ﬂ%#Tﬁﬂﬁ%ﬁﬁﬁ#ﬁﬂ%W%ﬁ%om&ﬁ,Eﬁﬁb%ﬁﬁ
WA 21, EEE s B A BLfE N Microsoft ARG A A0 BH,

AZA A ER MR EE X FE MR AR NE RS, mmama
ﬁ,u&mﬁaﬁ%&a&ﬂ%ﬁﬁ?*%?%&ﬁ%ﬂ%m&m@ﬁ%ﬁﬁﬁmﬁ%%
FRORE, B E R AR R R BT T ik fH R -

R Hs Ml B THE A NBERIUNBIBT UG, RifkEL— ﬁﬁ&ﬁ
B WARSSHTURNE M, BEH AN RARRTEREAR
N5 Hm2h i, WEm2R0, MARMARE: MEn2l, MAlARE. Sz F1
WH R B B AR FR IR B R L AEM2rp s ihsh, XS U 7EmIAIm4R [ 5 )5 4 @
HEWMNE M3Rx&Fmd) B FEE, £ 0 MBS R A KA .
o RO BRI € ] AR iR B buttonpressed( ) filbuttonreleased( ) G HHHF H-
oW Rivi iR A, XM BRSERRE &, 20 EZH B LR — Ry
BAAS T, A TH B ESAE Y —, % Erouss, hip g ¥ HLEFT_BUTTON, RIGHT.
BUTTONHIEITHER_BUTTON, Frbutionpressed( ) WHEHT, ME B KB EFH H
buttonpressed( ) S EVE THRMIHE, MEBGEE R, FN, EF0, 30, WP
EERRTE T EM G BRE— R LG SR, Wbutonreleased( ) X 3& I
0, Hik, BERIBMANmouseimouseod], AT LA LTI, BSHM ﬂ-

¥TiE—id 1l .
¢ while (!mouse.buttonpressed(EITHER_SUTTON)) :

L, KEYRRERFATRNMZEE QR TE—%E, ﬁﬁ%ﬁ%ﬁﬁ%&&

A, MR, XEEBR.
mT&ﬁﬁﬂﬁﬁLﬁ@ﬁZﬁﬁﬁgmuﬁ;ﬁmﬁmﬂﬁm%ﬂﬂﬂ @ §#
HKtestbutton( ) MW AR, WEBLBERE —1HRE HE, BT Z . G

CREERERCER AL W) MR — R, B0 B B

int mouseobj::testbutton{int testtype, int whichbutton)
int ml, mZ, m3, md;

ml = testiype:
if (whichbutton == LEFT_BUTTON H whichbutton == FITHER_BUTTON} (

m2 = LEFT_BUTTON;

mouseintri{ml,m2.m3.md); _ N :
if (m2) return{YRUE}: // Return TRUE if the action occurred

b
if (whichbutton == RIGHT_BUTTON || whichbulton == EITHER_BUTTON) {

~ml -= testtype;
m? = RIGHT_BUTTON:

mouseintel{ml,m2,m3,m4);
if (p2) returni{TRUE); J/ Return TRUE if the action otcurred

} .
_retura(FALSE) ;. {1 Retura FALSE as a catchall

s
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B, FITERSEATnIR, BREENET lesttypetf fEIR1, _ﬂﬁéh HTE A
HAVE Bz W, METwhichbutton N RRERm2, Fi044, WERTUHET
% —,; LEFT_BUTTON, RIGHT_BUTTON®EITHER BUTTON, {B% i ¥ &,
RHAMEEITHER_BUTTON, M40 53 5l M m A~ .,

testbutton( ) Bifmouseintr( ) A EFRIBFEZ/E, m2@ Fwhichbutiondg &
B kA e, ENRNMARL AT EEREEER, IREERALI I K.
Bild, wm2ig i T — ek £ W 4l mﬂtestbutton()ﬁ:&lﬁlTRUE 0 s testbuiton ()
B FHFALSE,

F¥testbutton( ) ZRETHEEBEMEANTREL. F— ERETEERRR
BB BB R A s AR, TR MR A AR SR BB R BIERT, ﬁ%iﬁﬂﬁﬁ
BRI REAR R — KA Sk s R R el :

B4, BESHAROHFAmIFImirhBER G A0 E R AR, ﬁ{nﬁ@ﬂ%ﬁﬁ“W&
Fletcoords{ ) EREMENERERRNGAE: HE, HAKBAN getcoords( ) B
WRZ AR TR EEEN, Hit, 'P’I’_Iﬁﬁﬁﬁfﬁnélﬁ!@lmsir‘ﬂmﬁ*&ﬁ&é%%ﬂ* 2[R9
FRED LR S B 0

8.4.6 TEHFESMER -

B4 RARed, B4R H AR U R ﬁ%ﬁ*ﬁmﬁﬁﬁ%ﬁ@ﬁ%ﬂﬁ F, TR
By BERBREE—AFffinbox( ) MMAEE. Biinbox{ ) BERLSEMN BIiR
KB ETENBSATHY—NREARERENEER R, BRAHRARETIE &3
RBH 2 LANET A, WMERBEER S, K, nbox({ ) ¥REIL HRIEHEEO,
AEE:

Ent mouseobj::inbox{int left, int top, int right. int bottom. int x. int y)
} return{¢x >= left &% x <= right 8& y >= top & y <= bottom) 2 1 : 0):

' : \
inbox{left, top, right,U

8,4 Finbox( ) #=RE®HH IR

8.4.7 BHHRIREH
Bigtmove( ) BB ﬁ%&[ﬁ%ﬁt%ﬂﬂ]ﬂ@ﬁi%ﬁﬁhﬁﬁﬁﬁﬂxia ﬁt@ﬁiﬂ.}ﬁﬁh\ LJSI&HE
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BIRSEIRBEREN o y) RRAE. 53R, % EE R 032008 R0F, fEmove )
TRAHENREATLIUR BRI, X TERT RS,

if (getmaxx{) == 319) x *= 2:

- c ﬂﬁﬁﬁﬁ%ﬁi&

ﬁ#ﬁﬁﬁﬁﬂmﬂ¢m%ﬁﬁﬁhﬁﬁ,Eﬁﬁ%%ﬁm@ﬁmmﬁmwuwm,
EEFE T RARERHATA RN HRREETEE R EK.%M@%%@”%ﬁE
AR ERE. . .0
RSN Emonsecb IR, (MALEICASABERTNHARR B Beetniut O
Mwaitforinput( ) o FHHeBHE S AR/ BHRTIEW I HEEN, HE Y £
RAEREE N KV E R TS, NERAE, W3 0 55 57 PR [ 78 B S B MR i A
—AFE e HR, MRRIELNESRALEE TR TR TRE R, TR E, .
waltforinput ¢ > R R 2 EME i Fgetinpat( ) , -ﬁ@]ﬂi’!‘fﬁﬁ&%ﬂﬁﬂ%ﬁﬁﬁA*ﬁ‘
FiE Rk,

M Turbo™ C++ & #ckbhit( ) ﬁﬁ‘&*ﬁﬁ%ﬂ% i b:&lﬁlo,xlﬁﬁﬁiﬁ ’Eﬁ,gctmput()
BEEACH AR R B BRI T, MBECET, ﬂ']getmputC) BE -1 B W, W
Hg, Meetinpar( ) BEHEEKHE, o S

8,5.1 MR - -
Eit, ROV THLERRRNNE, B2, 6REE— ’i‘}\?‘ﬁﬁﬁ.i}mﬁﬁﬂﬂﬂi
AL GREFLEERERTERE, R ARTT LG i femouscob j 28R geti-
tput () flwa lfformput()u?-‘i‘?.ﬂjjiﬁ%ﬂﬂ:ifﬂﬁﬁﬁis%T%Jjj?ﬂiﬁ%@ﬁ El!idwFl’JJi
AP, iR TE,

F AR B AEkbdmouseob jHR (RLFIH8,3F1F 8,4 ﬁE@‘ﬁEﬁtQﬂfﬁﬁﬁﬁo B R i
AR Amouseo bR BV, BAA T A RS BRRIEMEE. Yk, 01
B A AR SR R B BB 3, B BNiniv ) o JR BB REDR MR RRI 5 0 R B5
TR — 5 B WARA, RAITE M T LB RS bR S8 ]
o FANTHM IR E R S 3 e (h L BUAORER, JEFINSRIDELERM BRI M, It
AEAFRNFHAEERETRRET RS AERTH. SR ATEIE. (:

% 8.3 kbquu5¢qbs'1“ﬂ3?%ﬁﬁr)\ﬁaﬁ@#{

1 FE | S *

* getkbinteraction{ ) 3AF LA BN ERM RN BEHRERE
getkb( ) HTREY FRmatERgRRA
initeurscr( ) . patER R UEERL R
togglecurser{ ) TR 22 AR R AR e R
drawenrsor{ )} TR B 0L R i

Rikbdmouscob iG] N[ B i 51 BB 7EH B 3 F M BAML M LI A, 310 o H
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©RBEET RS X R R AT & R A %8, 3 R B X (kbdmouse  h) 4
4 2B B HFHB ARG DA virtea KB H. fin, WERinit() &5 MK
B

virtual int init(vofd]:.‘

12 B B R B LR Bumouseob JR AR R T Ry, ZEVAIMU B Rvictual, BT
BEREN, DEENTRAGRHGRE, FTHNMTEHLER. LRI FRAEE
init () JRABHL, '

8.5.2 ML NR

I X R, %Mﬁﬁ{ﬁmkbdmouseobﬁéﬁﬁﬁﬁ-*4‘3?@. Yedh g At 4 LI ‘E‘I, A
FIEER it ) RAEY, KEXHBFARTRNCASHE—-HEWHY, HHE
PEMF—Amit( ) RABHR BlEmouseobj 2B hE LM EEK) WRMA. AT B
LY, ERINFEXTkbdmouseobjiyFEBinit( ) H¥a

int kbdmouseobj::init{void)

{ . ‘ -

if (Imouseobj::init()) /1 No mouse foUnd-~emulate the mouse
cinc = 1: cminx = 03, /7 The functionality is the
cmaxx = getmaxx() « 1z A/ sime as the real thing
cmaxy = getmaxy(-1s; // Therefore, set the emulated
cmink = 0; cminy = 0: /! cursor to the top left of the
cdeftax = cdeltay = 0; - // screen, set 1ts bounds te the
CX = CmMaxxf2; cy = cmany/2; 7/ full screen and initialize its
ibuttonpress = FALSE; - // mouse movement counters, and
rbuttonpress = FALSE; /¢ initialize all button states:
numlpress = 0; /1 to false '
numrpress = 0; /7! Set simulated mouse button
numirelease = 0; {/f press and release counters to
numrrelease = (3 /i zero
initcurser(): !! Create cursor lmage
cursoron = FALSES,
show(): ¢ !! Call show() to display it

} return{®); Z/ return a no mouse found Flagy

L v
else &

« return(l); |
BEPHE - RBETER D ARG RE

if, (!mouseobj:ﬂnit(i)"(

SRR S 2B A Hroouseob jRBM XM OMERET fis. MTHE #
MR mouseod RBA W BB AERE W Z 81, WRIIAEEX SR Ui Flmouseobj &
B — R . WARRBIBUR, M mit ) B R R B R RS TR
A ALES.

HHE, {fxﬁﬁ*rﬁ*)hﬁﬁﬁﬁﬁjﬁfiﬁﬂ?ﬁmmﬁﬁ. B, oS
s BHOGARR S ERREFHAEURENRERS. BVvEBRERTEE
PR ZEkbdmouseob 2B, WIR IR LMAR X EEE. AME, RITVRBMGHAE R
KL TLREENATEEE RO TAE, LELE, -2 gR el 88 mn e
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o WURRAOUE G RAR, MBI~ TR,

mouseobj mousel:

B, WRRARERMSRRNEH R, WEFRERFHNFEREE, WE Hkbdm-
ouseob R,

kbdmouseobj inpdev:

AEHFEEHAB—XRE, HbEIREMAN, REWRCEECHFENBFIFL, EEW
Wi ETBERRE LS, WHnitC) RAEE.

8.5.3 {HERARELR

BRERNBRWTITLG ERG T, ERBEZE Hyetimage( > HMputimage( )
A KRR O ARG R IR, RIOTEEF Ninitcursor () WHMRRE I $ &
MBI IATIRR . kbdmouseobj 8 BEA M. MR cursorfy I EHHE 18 PRI R 7 B
drawcursor{ ) H1E i FGIRIRE o B malloc( ) 7E initcursor( ) W4rBLIGHRIR
RG2S, Hsb, TEinitcursor( ) AMAFM, EHHN undercursor I H—RH R
THTREYMHTERERESN RS RE. 72, BB LN EXRER =4
. .
(1) @it LA R FFfEundercursor P TS T, MBER B £ S AL BEG
(2) it flgetimage( ) , HIRFEHundercuror P FRRIE, HPbir2E L A
HETH:

(3) fEfiputimage > , LIEEEHR GRS HEHT.

Zeinitcursor( ) FEFZFIAGHAENXAENEE. §h ERRRREBNER
ER R fEundereursor B, SREH drawcursor( ) S — RTINS line( ) B 2 h
RIGRE R, KR, B Beetimage( ) JERIWIRIRRFE Ecursor, DIER B B BH
NBRE. &5, B HfEudercursor LR E T ZNAR, BRFXKENENERR
Ao XM, WBEIEFREIERFFREDEHRERE.

AR BB BT R A AR AR R T, W RSB draweursor () o JBER B K /b B 2
kbdmouse, hr & S ¥ S CURSHEIGHTHICURSWIDTHHLE i 84 L E M MR %,

8.5.4 MiEREE

i HRARCAR S B RS A Boxflicy P, SR, Wgetcoords( ) MMM RFTRE
5 O FLR Y AR A IR X B (e, 84 B IR A Algetinput ( ) AR A RS Bk & %
Bz —nf, REHccPyTE, REARNIEREER heetkbmteraction( ) B & RA
EEMT ARTES. CRE WABKELTERETRENM. D52, Wl Rgakb
RRERRA CEWUETENEHED . LK, OSSR T4 RERE SaSmHm
B, MR TR B — MEKBRcxHcey, EEE. HEABLIELEHRR I &k
cminx, cminy, cmaxxfllcmaxy, XERWSETH THERBRARES7 SRS, EREIE
PGB TR B LA R, 45, WEE, S5 TR0 ERRM A ER, getkb-
interactlon( ) EEC, LETHFEWHBBRATERRIME, RRAER, FPEH 2
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TR B .

8.5.5 (iR EiniZH

ML R INSTIDELERF L RAR k4. #Egetkbinteraction( YJffyswitch 13 iR
ETEETRER, FTefu THEA EN, REREbuttonpressEirbuttonpress, HME
B4 Bk e A A A el ﬁﬂﬂ%ﬁi:ﬁﬁTRUEo oAb, BEREREN, BmEA
numlpressHinumrpress, FHFEbuttonpresed{ YFbuttonreleased ( ) {ii Hfy X e {E nf % B
R TR TSR A R B AR,

THRBEARARABETREAREEN, B, HEBANERS—EET.
B I B R, FRATV R T R O R B T 4 B — R B Y INSHE R DELA , B 0%, 454 lbut ton-
pressErbuttonpress)y TRUE B 3% T INSE sk DELSR}, i\ mE B se ims Byt
HFronumlireleasefinumrrelease, LA RBREGMN X . MATHTR, SBEA &4 6
A B X e otk IR SR EE RO R, DR E R A .

+ 5% 8.1mouse.h

// mouse,h --Includes function ptototypes and constants for

// the functiens in mouse, cpp, The following is a list of constants
// that correspond to the mouse funetions supported in mouse, cpp, -
sifndef MOUSEH // Prevent header file from being recompiled
sdefine MOUSEH

const int RESET_MOUSE =04

const int SHOW_MOUSE =1

const int HINE_MOUSE =2;

const int GET_MOUSE_STATUS =3,

const int SET_MOUSE_COORD =4,

const int CHECK_BUTTON_PRESS =5;

const int CHECKE_BUTTON_RELEASE =63

const int GET_MOUSE_MOVEMENT =11,

const int LEFT_BUTTON =¢; // Usc left button

const int RIGHT_BUTTON =1; // Use right button

const int EITHER_BUTTON =2; // Use either button
class mouseobj { .
public: // Internal variable sct irue if a mouse driver is
int mouseexisisy // detected duting initialization, Used to select
// between the mouse and keyboard emulated mouse,
virtual void mouseintr(int &mil, int &m2, int &m3, int &m4);
virtual int init (veid) )
virtual int resct(void);
virtual void hide (void),
virtual void show (void) ;
virtual void move{int x, int y);,
virtuzl veid geteocords¢int &=, int &y),
virtual int buttonreleased (int whichbutton) s
virtual int buttonpressed (int whichbutton)
int testbuttondint testtype, int whichbutton),
int inbox¢int left, int top, int right, int bottom, int X, int ¥),
virtual int mouseobj: rgetinput (int whichbutton),
int mousechjs:waitforinput(int whichbutton) )

}s

wendif
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» 5|3 8,2mouse, cpp

/{ mause _cpp -- Routines to support a Microsoft compatible mouse.
// Mouse support is divided into two classes. The first,

/] mouseobj, provides most of the functions you'll need to control
// the mouse. The other. kbdmouseobj. is a class derived from

// mouseob} that overrides the mouse functions so that they are

/7 emulated by the keyboard, This class is used when & mouse does
// not exist. Both classes assume they are running in grsphics mode.
}4 To move the emulated cursor, use the arrow Xeys on the Keyboard
J} and the INS and DEL keys as the Yeft and right mouse buttons,
/{ respectivety. The gray + and - keys can be used to ¢harge the
{1 amount the emulated mouse cursor s moved by.

#include <alloc.h>

‘Hinclude <mzth.h>

#include <dos.h>

#Finclude (graphics.h>

flinctude {process.h>

ffinclude <stdio.h>

f#include <cenio.h>

ffinclude "mouse.h”

const int TRUE = 1;
const int FalSE = O

// This routine provides the communication between the mouse driver and
// an application program. There are several predefined mouse functions
// supported Ly the Kicrosoft mouse--see accompanying text. Parameters
// are sent back and foerth to the mouse driver throwgh the ax, bx. €x,
/¢ and dx registers.
void mouseobj::mouseintr(int &ml, int &m2, int &m3, int &md)
{

union REGS inregs, oufregs;

inregs.x.ax = ml; inregs.x.bx = mZ;

inregs.x.ca = m3; inregs.x.dx = md;

int86{0x33.kinregs.koutreqgs);

ml = outregs.x.ax: m2 = cutregs.x.bi;
m3 = outregs.x.cx: mé = ocutregs.x.dxn;

I

// Call this routine at the beginning of your pregram, but after the
// graphics adapter has been initialized. It will initialize the

// mouse and display the mouse cursor at the middle of the screes.
// Returns O if a mouse is not detected '

int mouseobj::init{void)

i

nnr

int guode:
chargfar *memory = (char far *10x004000040L

mouseexists = TRUE:
if {reset{)) {
gmode = getgraphmode():

7/ 1F mouse reset okay, assume
// mouse exists. Test if Herculaes

i . paich memory
i mode == HERCMONDHIY [ // s used. If so. paic
]f‘;g;gr: = 0x06; 74 Yocation 40h:49h with G.
reset{);
}
show(): /7 Show the mause
ieitin{TRUE}; 7/ Return a success fiag
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}

else { I/ Ho mouse found--emulate a
mouseexists = FALSE: {7 mouse using the keyboard
return{FALSE); // Return a ne mouse found flag

l .

}

{7 Resets the mouse cursor to: screen center, mouse hidden, using arrow
/! cursor and with minimum and maximum ranges set to full wvirtual screen
ff dimensions. If a mouse driver exists, this fumction returns a 1
£ otherwise it returns a 0.
int mousecbj::reset{void)
{

int ml, m2, m3. md;

ml = RESET_MQUSE;
mouseintriml.m2, m3.md)+
return{ml);

}

/! Moves the mouse to the location {x,y)
void mouseobj::move{int x, int y)

{

int ml1, m2;

ml = SET_HOUSE_COORD;
if (getmaxx({) == 319) x *= 2: [/} Adjust between virtual and actual
mouseintriml,.m2,x,¥); /! coordinates if necessary

/! Remaves the mouse cursor from the screen. Call this function before you
// write or draw anything to the screen. It is also a good idea to turn off
// the mouse at the end of a program. Use show() to restore the mouse
f/ op the screen. The mouse movement will be maintained while the mouse is
// not visible. Due to a peculiarity of the mouse driver, make sure you

// don’t call hide() if the mouse is not already visible GSee fjext

/4 discussion for more on this.

void mouseobj::hide{void)

{
int ml, m2, m3, md;
m] = HIDE_MOUSE: /{ Invoke the hide mouse function
mouseintr{ml.m#.m3.m4};

[

[t Display Lha mouse cursor. Normally, you should not ¢al) this
I/ function if the mouse is already visibie. The keyboard mouse
/f is clipped to the minimum and maximum ranges in this routine.
void mouseobi::show(void)

{

int mI, m2, m3, md;

ml = SHOW_MOUSE;
mouseintri{ml.m?.m3 md}; ‘17 Display the mouse cursor

}

{7 Get the current location of the mouse cursor
void mouseobj::getcourds{int &x, int &y)
i .
int ml, mZ;
ml = GET_MOUSE_STATUS:
mouseintr{ml ,m2, . x.y): .
if (getmaxx(} == 319) x {=2: // Adjust for virtual coordinatest
} /f of the mouse '
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/f Test if a button has been released since the last cell to this

ff function. [f sq¢, return 1, ctherwise return 0.

int mouseobj: :buttonreleased{int whichbutton}

{

+ return{testbutton{CHECK_BUTTON_RELEASE, whichbutton})s

} C e

/7 Return 2 1 if the mouse button specified has been pressed since the -
/1 last check with this function. If the button has not been pressed,’
/4 return a 0. .

int mouseobj::buttonpressed(int whichbutton)

{

}

// Called by buttonpressed() and buttonreteased(} to explicitly -
// test the mouse button states. The function returns TRUE if the

// specified mouse button (in whichbutton) performed the specified
!/ action (as indicated by testtype). Otherwise the function returns
/1 FALSE which means that the action tested for did not occcur

int mouseobj::testbutton(int testtype, int whichbuttoa)

{

int ml, m2, m3,. nd;

retern{testbutton(CHECK_BUTTON_PRESS ,whichbutton}):

wh

ml = testtype:

if {whichbutton == LEFT_BUTTON ]| whichbutten == EITHER_BUTTON) {
mZ = LEFT_8SUTTON:

mouseintr{ml ,m2.m3.m4);

if (mZ} retern{TRUE?}; 77/ Return TRUE if the actiom occurred
} .

/7 Save the image of the screen where the cursor image will be created,
/7 Clear this space and cat) drawcursor()} to draw the cursor.
getimage(cx,cy . cx+CURSWIDTH, cy+CURSHE IGHT ,undercursor};
setlinestyle(SOLID_LINE.0.0):

setfillstyle{SOLID_FILL,BLACK});

baricx,cy. cx+CURSWIDTH, cy+CURSHEIGHT) ¢

drawcursor{cx,cy):

/f Save the image of the cursor and overwrite the screen area where the
/7 cursor is with the original screen image.
getimage(cx,cy,cx+CURSWIDTH, cy+CURSHEIGHT . cursor) s
putimage(cx,cy,vadercursor, COPY_PUT);

/7 Test if the mouse cursar ¥s within the box specified. Returns TRUE

{l if the mouse is in the box; otherwise the function returns FALSE.

;nt mouseobj::inbox(int Jeft, int top, int right int bottom. fat x, int ¥)
\ return{{x >= left & x <= right 43 y >= top 4& y <= bottom) ? | : 0);

// Returns a character if a key has been pressed, or -1 if a mouse
/7 button has been pressed, or a zero if none of the above. If a
// mouse exists, this routine favors any keyboard action.

int mouseobj::getinput(int whichbutton) -

{ 1
if (kbhit{)) f7/ Check if a key has been pressed
]ret?rn(getchf}J: 7/ Return the character
else

if (buttonpressed(whichbuttan)) {
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while {!buttonreleased{whichbutton)) ;
retarni{-1):

:lse if {buttonreleased{whichbutton)}
returnf{-13; '
return{();
.}
}
£/ Cortinue to call getimput{) until a button or key has been pressed
int meuseobj::waitforinput{int whichbutton)

{

int c:

while ((c=getinput{whichbutton)) == D) ;
returni{c):
}
» 5% 8,8kbdmouse k

// kbdmouse.h -- Derived mouseobj.class that emilates the mouse

/4 with the keyboard,

#ifndef KBOMOUSEH /! Prevent teader file from being recompiled
fidefine KBOMOUSEH

#inciude “mouse.h” »
const int MAXINC = 3?7: // bLargest increment amount of emulated mouse cursor

const int CURSWIDTH = 8: // The emutated cursor is 8 pixels wide
const int CHRSHEIGHT = 8. !/ B pixels high
class kbdmouseob) : public mousecbj {
int cx. cy; // Internal variables used to maintain
// the cursor location when the mouse is not used
int ¢inc; /7 lntern3a) variable used for increment
// amount, of the nonmouse cursor
void *cursor: /{ Points to image of the emulated mouse
¥oid *undercurscr; // Area saved under emulated mouse
int cursoron: /4 TRUE if cursor currently visidle
int cminx, cmaxx; /7 Minimum, maximum x cocrdinates for cursor
int cminy. cmaxy: A Minimom, meximem ¥ coordinates for cursor
int lbutionpress: /f TRUE if simulated left or right
int rbuttonpress: // button is pressed
int numlpress; // Count the number of button presses
int numrpress:
int numlreiezse: // Count the number of button releases

int numrrelease;
int cdeltax, cdeltay: // Keeps track of emulated mouse's movements
public:

virtual int init(void);

virtual veid hide{void];

virtual void show{void};

virtual void move(int x, int y);

virtual void getcoords(int &x. int iy);

virtual int buttonreleazsed(int whichbutten):

virtual int buttonpressed(int whichbutton):

virtual int getinput{int whichbutton):

int getkbinteractiontint whichbutton);

int getkb(void):

void initcursor(void),

void togglecurser{void);:
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void drawcursor(int x, int y);

bs
flendif

+ 5%k 8,4kbdmouse cpp

// kbdmouse.cpp -- Routines to emulate a mouse with a keyboard.
// o move the emulated curser use the arrow keys on the keyboard
// and the INS and DEL keys as the left-and right-mouse buttons,

/{ respectively. The gray + and -

keys can be used to change ihe

/7 amount the emulated mouse cursor s moved. Note that the routines
/! will call the mouseobj member functions if a mouse exists,

{allec.h?
{math . ho>
<dos.h>
{graphics.h>
{process.hr
{stdio.h>
Lconio.h>
"mouse.h”
*kbdmouse.h"

ffinclude
ffinclude
ftinclude
ffinclude
#include
#include
#include
#include
#include

const fnt TRUE = 1=
const int FALSE = 0:
i/
£
i
i
fi will be used Lo move Lhe "mouse”
int kbdmouseobj::init{void)

{

adapter has been initialized. [t

if {Imouseobj::init(d) {

cinc = 1;: cminx = {; ¥
cmaxy = getmaxx(}) - 1; i
cmaxy = getmaxy()-1I; i
chink = 0; cminy = 0; )

cdeltax = cdeltay = 0;: i
% = cmaxx/2: cy = cmaxy/2; [/
lTbuttonpress = FALSE: i
rbuttonpress = FALSE; i/
numipress = (; 1
pumrpress = 0; i
numirelease = Q: i
numrrelease = 0 I
initcursor{): i
cursorcn = FALSE;
show(); i
return{Q); i

H

else

return(l);
}

£a11 this function at the beginning of ycur program, after the graphics
will initialize the mouse and dispiay

the mouse cursor gt the middle of the screen.
present it will cause the emulated mouse te appear and the keyboard

[f & mouse is net

cursor

Nc mouse found--emulate the mouse
The functionality is the

same as the real ihing
Therefore, set the emulated
cursor to the top lefi of the
screen, set ‘is bounds to the
full screen and initialize its
mouse movement counters, and
initialize a:l button states
to false

Set simulated mouse button
press and relesse counters to
Zero

{reate cursor image

Call show(} to display it
retiurn a ng mouse found flag

// Moves the mouse to the location (x,¥)

void kbdmouseobi::movel{int x, int y)

|
if (mouseexists)
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mousanbj: movelx,y):

else { .
hide(): ¢ /i Erase the current mouse cursor
Cx = X; CY¥ = ¥: // Update the mouse cursor's location
show(); // Display mouse at the new location
coeltax = cdeltay = Q; /7 Reset the mouse movement varfables
return;

}

}

/7 Removes the mouse cursor From the screen. Call hide({) before writing or
/f drawing to the screen. It is alsoc a good idea to furn off the mouse at
f// the end of a program. Use show{) to restore the mouse on the screen. The
/! mouse movement will be maintained while the mouse is not visipie. ﬂ?e to
I/ a peculiarity of the mouse driver, make sure you don’t call hide(} 1f

/f the wsuse is not already visible. See text discussion for more on this
void kbdmouseobj::hide(void)

{

if (mouseexists}
mouseobjr:hide()y
else /! Mouse doesn't exist, so turn
togglecursor(j; ¢/ off the emulated cursor
}

// Display the mouse cursor. Normally, you should not call this
// function if the mouse is already visible. The keyboard mouse
/7 is clipped to the minimum and maxinum ranges in this routine,
void kbdmouseob}::show(void)

{
if (mouseexists}
mouseobj::show(); f/ If the mouse doesn't exist,
glse .
togglecursor{}; {// turn on the emulated cursor

// Get the current location of the mouse cursor
void kbdmouseobj::getcoords(iat &x, int &y)
{
if (mouseexists)
mouseobi::getcoords{x,y};
else |{
X =CX: ¥y =cCy: . /1 The position of the emulated
} /7 mouse is given by ¢x and cy

}

// Test if a button has been released since the Tast call to this
f/ function, If sc, return 1, otherwise return 0. In the keyboard mode,
// button release is simulated by striking on the button key again.
int kbdmousechj::buttonreleased{int whichbutten)
{
if (mouseexists)
return{mousenbj: :buttonreleased{whichbutton));
else {
1f ({whichbutton == LEFT_BUTTON [] whichbutton == EITHER_BUTTON) &
numirelease) {
numlrelease--;
return(TRUE);
} . . .
else if ((whichbutton == RIGHT_BUTTON || whichbutton == EITHER_BUTTCN)
&&_pumrreleaSe) { ' )
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numrrelease--;
return{TRUE);

1
4/ LF there isn’'t atready a button released, theck and see if

/7 the user just released one, and if so repeat the tests above,
else if (getkbinteraction{whichbutton) < 0) {
7f (whichbutton == LEFT_BYTTON || whichbutton == EITHER_BUTTONK}
retura{TRUE); .
®lse if {(whichbutton == RIGHT_BUTTON || whichbutton == EITHER_BUTTCN}
return{TRUL);

return(FALSE); 7/ Return a value that Lke button was not pressed

}
}

}/ Return a 1 if the mouse button specified has been pressed since the
// last check with this function. If the butten has not been pressed,

/f return a Q. .
int kbdmouseobj::buttonpressed{int whichbutton)

{
if (mouseexists)
returnimouseabi::testbutton(CHECK_BUTTON_PRESS . whichbutton});

else {
if {{whichbutton == LEFT_BUTTON || whichbutton == EITHER_BUTTON} &&

numlpress) {
aumlpress--;
return{TRUE);

} .
else if ((whichbutton == RIGHT_BUTTON || whichbutton == EITHER_BUTTON)

8% numrpress} {
AuUmMrpress--;
return{TRUE) :

}
// 1F there isn‘t already a button pressed, check and see if

// the user just pressed one, and if so repeat the tests above.

else if {getkbinteraction{whichbutton) < 0} {
if (whichbutton == LEFT_BUTTOR || whichbutton == [ITHER_BUTTOR)

return(TRUL);
“else if (whichbutton == RIGHT_BUTTON || whichbutton == EITHER_BUTTON}
return{TRUE): : )
1 )
return(FALSED // Return a value that the button was not pressed

}
}

// Returns a character if a key has been pressed, or -1 if an emulated
// mouse button has been pressed. or a zero if none of the above. If a
/7 mouse exists, this function calls the mouse routines.
int kb¢mouseobj::getinput{int whichbuttocn)
{

int ¢;

if {(mouseexists)
return{mouséobj::getinput{whichbuttoni):
else |
¢ = getkbinteraction{whichbutton):
return(c}:
)
)

{¢ This routine is ysed only if the mouse does not exist. It updates
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// the lotation of the curscr wHenever am arrow key is pressed or
/4 will set the button pressed flags if a button keys is_pressed. in
// addition, it will change the cursor increment amount if the plus or
// minus keys are pressed. If thc "button” specified is pressed or was

// already pressed, the function returas -1. IFf an arrow key is pressed
// then a 0 is returned, which means that the caller doés not have to
{7 perform any action. Finally, if some other key is pressed, then its

/! value is returned.
int kbdmouseabj::getkbinteraction{int whichbutton)

{
int c;
if (kbhit()) {
¢ = gatkb{):
hide(): {1 tnulsted mouse may be moved
switch(c) {
case 0x5200 : . /¢ INS key -- Emulate left mouse button presg
tbuttonpress = (lputtonpress) ? FALSE : TRUE:
show():
if (whichbutton == LEFT_BUTTON || whichbutton == EITHER_BUTTON)
returnf-i); [/ Return mouse button click signal

if {1buttonpress) numlpress++;
else pumlrelease++;

return(0;}; // Wrong mouse "button™ pressed
case Dx5300 - // DEL key emulates right mouse button
show(}:

rbuttonpress = (rbuttongress) ? FALSE : TRUE:
" AF (whichbutten == RIGHT_BUTTON {| whichbutton == EITHER_BUTTON)
return{-1); /¢ Return mouse button signal
if (rbuttonpress) numrpress++;
¢lse numrreleaset+:

return(0); /f Wrong mouse “button* pressed
case O0x028 ; /1 "+ key: increase the mouse movement amount
ciac = (cing < MAXINCY 7 cing + 6 MAXINC;
break;
case 0x0020 : /f ' " key: decrease the mouse movement amount
cinc = (cinc > 1 + 6) ? ¢inc - 6 : 1;
" break;
case 0x4800 : _ /{ Up key moves the cursor up by the
1f {{cy -= ¢inc) < eminy) cy = cminy: .
cdeltay -= cinc; {1 increment amount and clip: also
break; /7 de¢rement movemeat amount
case 0x5000 : /7 Down key

if ((cy += cinc) > cmaxy) cy = cmaxy:
cdeltay += cinc;
break;

case Ox4Boo . ! Left key
if {{cx -=¢in¢) < cminx) cx = cminx:
cdeltax -= cinc:
break: '

case Ox4000 : !/ Right key
if ({cx += cinc) > cmaxx) cx = Cifaxx:
cdeltax += cinc:
break:

c€asa 024700 . // Home key
Tf ((Cy -= cinc) < eminy) cy = cminy:
if ((cx -=cing) < cmink) cx = cminx:
cdeltax -= cinc; cdeltay -= cing;
break;
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case 0x4900 - /{ Pglp key
if {(ecy -= cine) < cminy) Cy = cminy;
P {fcx += ginc) > cmaxx) cx = Cmaxx:
cdeltax += cinc; cdeltay += cing:
break;

case Ox4FQ0 /f End key
1f {{cy-+= cinc) > cmaxy) ¢y = cmaxy;
if {tex -="¢inc) < cmink) ©x = cminx;
cdeltax -= ging; cdeltay += cing;
break;

case Ox5100 : /i PgDn key
if ({cy += cinc) > cmaxy) cy = cmaxy;
yf ({cx += cinc) > cmaxi) cx = cmaxx:
cdeltar += ¢inc: cdeltay += cing;
break;

defauit ; show!(); return{c);

} . e L

show(); /1 Restore mouse 1o possibly new position

return{d}: £7 Tell caller not to take any action
}

/7 Low-level keyboard jnpul that retrieves some of the extended
/7 codes produced by the arrow keys and gray keys. This furction does
/4 not support 311 of the extended key codes.
int kbdmouseobj::getkb{vaid)
{ _
int chl, ch2:

chl = getch(};

if (chl == 0} ( /J Arrow keys have two character sequehces

ch2 = getch(): I/ where the first character is a zero
chZ = ch? << 8; {/ Combine these two characters into one
ch2 |= chi; {f and return the value

return{ch2):
i
else
return{chl);
}

/i Créates the Tmage of the simulated mouse. It calls drawcursor()
/7 which is 3 routine that you must supply to actually draw the cursor
// Note: A drawcursor() routing is provided below which draws an arrov
void kbdmousegobj::initcursorfvoid)
{ R -t -
f/ allocate space for thne emulaled mouse cursor and for the space
{7 beltow it. If not encugh memory, ouit the program.
cursor = malloc{imagesize{0,0,CURSWIDTH, CURSHEIGHT) ) ;
undercursor = malloc(imagesize(0,0, CURSHIDTH, CURSHEIGHT ) )3
if (cursor == NULL || undercursor == NULL) {

closegraph{}:;

printf("Not encugh memary for program.\n"};

exit{l);
1 ) . 1)
if (whichbutton = RIGHT_BUTTON |} whichbutton == EITHER_BUTTON) {

ml = testiype:
m? = RIGHT BUTTON;
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mouseintr{ml, m2, m3 md);

if (m2) return(TRUE); /! Return TRUE if the action sccurred
}
return(FALSE): /7 Return FALSE as a catchall

// Used by the simulated mouse to turn the mouse cursor on and aff.
/! The viewport settings may have changed so temporarily reset them
// te the full screen while the cursor image is displayed or erased.
void kbdmouseobj::tagglecursor(veid) -
; ek

struct viewporttype vp;

int oidx, oldy:

getviewsettings{&vp): // Save view settings

oldx = getx{}; oldy = gety(): // and current position

setviewport(0.0,.getmaxx{},getmaxy{),1):

if (cursoron) { // To erase the cursor
putimage{cx,cy,undercurser COPY_PUTY:  // overwrite it with
wcurseron = FALSE; /¢ the saved image of

1 f/ the screen

else { /! To draw the cursor
getimage(cx.cy.cx+CURSWI{OTH, cy+CURSHE IGHT ,undercursor) :
putimage(cx,cy,curser,COPY_PUT); ft first save the area
cursoron = TRUE; /{ where the cursor

| // will be and then

// display the cursor,
// Reset the viewport settings and its current position
setviewport{vp.left,vp.top,vp.right,vp.bottom,1);
movetolclds,oldy);
}

// This function draws a cursor if a mouse does nat exist. It draws
/7 a small arrow. If you want a different cursor, just change this
7 routine. CURSWIDTH and CURSHEIGHT define the d1men510n$ of cursor,
void kbdmouseobj: :drawcursor(int x, int y)
i

setcolor{getmaxcaleor());

line(x+1.y+1.x+CURSHIDTH-1.y+CURSHEIGH?-lJ:

Tine{x+2,y+1 ., x+CURSHIDTH- 1, y+CURSHEIGHT-2) ;

line(x+],y+2, x+CURSWIDTH-2, y+CURSHE IGHT - -1}

Tine(x+2,y+1,x+2,y45):

Vine{x+1,y+1,2+1,y+5):

line(x+1,y+1.x+5.y+l};

Tine(x+1,y+2, x+5,y42);

8.6 WRIREYBIE
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mﬁﬁﬁﬁﬂﬁw,MA&ﬂﬁﬁaW,%Tuwmﬁ*ﬁ@%ﬁxﬁﬂ*aﬁmm
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meusetst.cpp -- This is a very simple program to test the mouse
packages mouse.cpp and kbdmouse.cpp. It will display a mouse

cursor and allow you to move it around the screen until a mouse
button is pressed. If no mouse is detected, the keyboard emulated .
mouse is used. Use the arrow keys to move this mouse-and the INS

or OCL keys as the mouse buttons in order to quit the program.

#include <{graphics.h>
fiinclude “mouse.h’ '

#include “kbdmouse.h® /] Keyboard mouse functions
main{)
{ :

int ¢. gmode, gdriver=BETECT: /7! Use autodetect

kbdmouseobj mouse;

initgraphi&gdriver,kgmode, "\\tci\ibgit); // Initislize the sc¢reen

if {!mouse.init(}} { -
mouse hide(}: // Always turn the mouse cursor
outtextxy(0,0."No mouse detected”); /7 off while writing to the
mouse.show(}: // screen

} .

mouse.hide():

cuttextxy(0,10,"Press a mouse button to quit™):

outtextxy(0,20,"or the INS or OEL key if a mouse isn't present”): _
mouse.show(); // Wait until the mouse roubtine

do { ' // returns a negative value.
¢ = mouse.waitforinput(EITHER_BUTTON): // This indicates that a butten
) while {c >= 0); /1 was pressed.

/f It's a good idea to turn the mouse off when ddné
mouse.hide{):

closegraph(); _
return{Q); {7 Exit graphics node
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const int TCONWIDTH = 16: . /4 Ao icon is @ 16 x 16 pattep
const int ICONHEIGHT = 16: .

unsigned char iconLICONHEIGHT][ICOHHIDTH]:'!! Holds 16 x 16 icon patterp

FHICONHEIGHTRICONWIDTHA JIHLE T EAWRIERNEE, HFRvk 16, B
i, BFFETPNE-EoRREABERPTHITERE. RITENER RS B 7, FL,
RS BT U0, WRERL WYEWEAREN AL, ANEAT ®
R @, MBHER, WANEBEHNSET BRHDE AREHNEBELN
W AP AR ] — B,

9.3 & I+ B
AFERITOEHRFREETS TR, ROBLES-EFELREEEEDXH

e, dGAh, RATERESCRFEREN, DEERESEEEI. B g mm
AE IS R —— FRRE AR . FRR B B 7S A R TR LA W i S A R i B —
fio BARMNNEMF ZLLIGEE < 61REFW, FFUB-HERUXWAIETFRK £TH
XA FHRAENGELER, ERRFNETE—AMT L. B, 16x16HTEN
AL B, HohERAFUS G - SEHRIRR. B, IRt — M RAFEHMH T B E
e MBRLEXEE, SFHEANTE-RERNHPOR-T1EZ WFE —
—Xf BRI K R, -

16 1o

gepepAPRCRADEAERAR
doBeg@dacaCecREoen
g811i¢t142413:i18
AD10DPEBEPEAAGREO 18O
PRl1eocepBROERO1Ag
BR1BPhEBERBOLURABHLIAESD
BRiIEEOEDAORBDLIAO
galesresgaiepeion
BBla@anNeEBOBO001IA0
arRl1en0EENNABD1IOE
CdioEo0ELEOBEROO010R
gai1ecaoceseRDBRLIAB
ca:rpoBegopRpiIeR1G9
Bairy 114131218968
gEeRRBEBAABEBGRGD
Bo0BEOERETRIBED G D

—

B 9,1 BEfAEFER A
M AR R, ERBAITEE A Bsave_iconQ, BAITHEEMSEHR TS H
B E. AEALEP BN, BEBRFLEXRARsaveicon O EE, BTk R & 7R
OV W RSO R & SRS E R R lopen QAT H LSO, WA ¥ 9T FF
ity MlopenQIREINULL, 3% B & & BDE Eig A RATEm L e, B, EX
BT, MAKBHUTFEY, EFERERdiconh WENFERBEILFS,
/} Write the header to the file:

fprintfliconfile,"8¥d ¥d\n",ICONWIDTH, ICONHEIGHT) o
for (J=0; JjSICONHMEIGHT; j++) { ff Write the icon
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for (i=0: i<ICONWIDTH; i++) // pattern to a file
fprintfiiconfile, ®x *,icon(jI(i}}; // one row at a time
fprintf{iconfile,"\n"); :

}
fclose(iconfile):

HRBEBHE Aot QB EHFYRMRORERES A4 . BEHRE.
DrEFEL BE AWM LG - TIEEFERENAX 4P, PEERT U R, WA
fclose ) KRB o : .

9.4 EERFH
EREALHHESRBRF O BRBTEEXE,S HEE B readlcon O 7. B
save_icon OFBRE, MEILIEIA, SLRBE R ECHERET, '
REMNWIH AT BRI, SHEOTPI400, MTHR.

for (J=0; JCICOMHEIGHT; j++) { 7/ Initialize the icon array
for (i=0; i<ICOHWIDTH; i++) i/ to all zeroes
Jicon[3101) = 0

BHPERHERFERY A 2BHESITH. RAREL BRI RPHREAE SR
EREEAFERF X Ereadicon Ok S, MBEKRKEL Byes BFEaA T,
Rilread_icon () {2 A0 EMEBILA 1 B FFOF W M VR LU DU . W iR B, B
ARG, UEXHEARTREBARFUERLRB. B2 HFTURRICERNETR
Wgtext-cppE MM HABP LA E S0P, AMETRAEEAEMECZRER.

—BRE T AL, Wread_icon QR EITH € E . BREERERD, MEasy
e —1F. RERS0IE% FICONWIDTHH ICONHEIGHT i W 4~ {H, M read
~icon (4% 5E, QiR BB M B ¥, WX Fi4 Brcad-icon QTEME BB B E  ¥main O,

B4 for B3 E AT AR AL EI W Hicon, MBEsave—icon O EFF R 5 3
AR, 2HETXBRNiscanl O BEATA I HREARER. LA B R
¥ Aicon, WRMNTUBRE. EFERFEHHRE B0 RN,

9.5 RHRERF

B O RS EA Y, RNESBERNHEEF. M. 2R b ER THiE
FFORBERF. R, EBRNEHEALTENRS. RELWRESRSNEFHER
#. FIHMBRERE LIRS O RNG. FRAE SN EHRER DR ENETER
{15 24 AR 25

FRTT A FERK B R A I R M B R PR A 8k R e B Y. MR
BAMBEZ ~NHEKERE, BRENRERNASRI SR BERT A, 255, BK
RIRSIIEZ )G, 2R EMA DB B AT 5 MRS,

HRTT L) 3 At G B AR A A T PR 1 R rh e 3h 16 2 e TR L 2 g B TR, VR
XM IER A DB RER B RS L, FERRELE, FTHIEESCH, — B,
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WG RR, HRRATRESNEASERETREARR AR ER D, R
B, BRBBRRBRTERAXHE, ACEFHEEEFERIEL, B0, BFER S 0 B
M. NELRNEERFREEFOFARS.

Press ESC when finished ...

Enlarged Icon fictual Icon

a

B o2 EATHEFRBEET

0,5,1 & 3 B F

mmmﬂﬁ*m%w¢ﬁﬁ%%m@ﬁ%ﬁﬁ%%ﬁ¢ﬁﬁ iz ialiih A Kl o
B, WRLEEE, WHERBEAR, WHEEE ARRANEFER FEREXA
RGWERE, EBNERBAET,

read_icon(}; /1 1f a person wants an icon file to
init_graphics(}; // be read, read it. otherwise
mouse.init{): // simply initialize the screen with
draw_enlarged_icon()} /7 an empty big icon pattern
show_icon(}; ' _ /f Draw the icon

AP A XA, BRR, RIOIFERSEHEA PMread_icon( YR &
EBERLZI » UESERNPBREENE, o, BiRRess s Ear B
RikZE BERAEONHEFABREARE, EXVTHEEHRIMTESEXH IR,

FHEE=A 5 BRMEouttextxy O RER —RIFE. HER, HEREHHESD
[f— % mouse-hide ) Flmouse-show( ) H¥, VARELRELHBROELS kT %
il B AT XibRs

9.5.2 BIBAMER

E¥deawenlarged jcon QAR REL BRI R, BH ERBNANEAER, Wi
B 17K R E R AR A B, AR M0 A9 3P AT R E AT S 16 X 16 MIK%, XU RS A% h
T 8 A Lo r J IR Y
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mouse hide(}: !/ Draw vertical and horizontal dashed
for (i=0; i<=ICONHEIGHT: i++) // Lines to make the big icon pattern
1ine(BIGICONLEFT BIGICONTOP+i*(BIGBITSLZE+NORM_WIDTH) ,right,
BIGICONTOP+i*{ BIGBITSI2E+RORH_NIDTH)) :
for (i=0; i<=ICONWIDTH; i++)
l‘inE(BIEICOMEFTHspEtt*(‘i*(BIGBITSIZE*HGRH_HIDTHJJ.BIGICUNTDP.\
BIGICONLEFT+aspect (i*(BIGBITSIZE+NORM_WIDTH) ). bottom}:
mouse .show(}:

Hi—E, WEE, TREAABSIRENY, HAEELREAmouse-hideORMA
K%, FifEE2W R mousesshow Q) RHEKE, '

r (BIGICONLEFT,BIGICONTOF)
A S gt

aaaaa
-

(|

||||||||
-----

||||||||

16 big bits PIEIEIIENS

-
llllll

uuuuuu
P

------

0 BIGBITSIZE
Y bt :::.::::::/

«~— 16bigblts =P

B 9.3 Ziconed-cpp¥ 8 i B % M i

ﬂﬁﬁ%k;%ﬁ%ﬁﬂhwmﬂwmmkmomﬁﬁgﬁﬁ;%&ﬁwﬁﬂﬁgﬁ;
LRSI Lo HATARES R LHEI T fhdraw_enlarged_icon O B,

F 0.1 BHAS EM SRR NE R

HH i T #*
BIGICONLEFT FETEEEEMT
BIGICON KRB R TG
BIGITSIZE ENCRHEFRERHRERORT
ICONWIDTH EEwEE :
JCONHEIGHT ETFRBE
DOTTED_LINE K Hgraphics, h, e
NORM_WIDTH 3 Egraphics \h, REHEXE

draw_enlarged_icon O B & — 17 A B ¥nit_bight O, THE—AMHCK wy H R
TG, N T RRERAEARE THEFRE RITKIL “FR7 nit-bighit ( ) H ¥
P LB K I A BRIV ER K. HEBBLEE.

ZEinit_bighit O BYFF %, T T A RELorfETF B LMW AL 2 — B R,

for (j=bby+1; j<=bby+BEGBITSIZE; j++) { /{ Draw the big bit one
“for (i=bbx+l; i<=bbx+aspect*BIGBITSIZE; i++} Jf pixel at a time
putpixelti,j,getmaxcolor{}); '
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BB ERERRME R EERE LABE R E, RAYBICBITSIZE, KRk,
Bk B S BIGBITSIZE R A K B IS (RSB Raspect R K % 1k
FUE)Y o A EfEni-graphics( ) *muTﬁ’jH%a

getaspectratiol&xasp.&yasp);
aspect = yasp / xasp:

BRI BN TREEFRERFTEREEANFREERAN KR L,

—BEYTHAMEFEERE, WEEE TR Hbighip, B, HHAEERA A
malloc( ) A}REILBRIGE Fl, 2R LS, Wigetimage( ) LUEIE I K & % 1 B
& WTEPR: |

bigbit = malloc(imagesize(bbx,bby,bbx+aspect*BIGRITSIZE, bby+BIGBITSIZE)):
getimage(bbx+1,bby+],bbx+aspect*BIGBITSIZE, bby+BIGBITSIZE, bighit):

B, UHHHRE B MR I, MO BB bisbit A 0 R
R “HI” APMBELSME L. EAABRENRAERTARENEZLARF -4 KK
Fo BAMELEAWXORPUTE H fiputimage( ) RZERM, MTHR.

putimage(bbx+1,bby+1,bigbit,XOR_PUT);

SRR XS E LU S, B8 mouse, show( ) Fimit_bighit¢ ) B E BIRE o

9.5.3 BREREM. .

1% B B0 I R Y T — ﬁmETEﬁFﬁﬁM&A%EﬂE%omﬂﬁ,m%&%&
AER A, MitEread-icon( ) PEAMRMPWMRELNRL0, BEHshow icon( ) i T B
R SR U R R e con YA B Tor IR AR, W T 8 —
FRINFENET, AHAOEETRENMNEA Y. MANEFERRARGE N, 85
~¢k@ﬁﬁ?m&ﬁ%%$mt“%ﬁ”i@ﬁ@%%&%ﬂﬁoEﬁ%h%ﬂ$iﬁ
Eiputimage( ) BEHMTRE—F.

FEEAEPEFEEPREYERER, %:Rﬁﬁﬁtoggle-:cons_blt( )  BEERERZE
icon P — A RBNBEFRANEL, FETHRERFETHRACXRR S
iconB A TN B E. KECRHNE SRANERFRE, 7EHICONLEFTLH
%) k8RBT, EH AT SBICICONTOPHF. HiEl, BREFHZRN16X 16
B, EMG BT E AR, XA SRR L R ERR AR KL
KM W EIZ—TF, RHHARE TR BRI MK £ R BB BR 1 5

8.5.4 HHPHGEE

WA LR E G, BANERRTLIFRIA, éﬁaﬁﬁ@lﬁm‘, QIE: 4503 P
(1) HARREE—HBIREHANERER (MEEHE .

(2) HESCBHZET,

ZEEHmain( ) PHwhileFHR LA 22 H, WT R
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while {{c=mouse.waitforiaput(LEFT_BUTTON)} != ESC) {
/7 Get input from mouselkeyboard. If input is ESC, quit program.

if (¢ <O { : f4 1If ipput <-0 then & mouse butica
; mouse.getcoords{x.y); // has been pressed, get current
‘toagle_bigbitix.y); // coordinates and toggle big bit

s } {7 Loop until person types Esc

I O E SR B mouseob I R MR waitfornpui( ) (RITEHNAZITRHED
MBETEENEA ERBETRERFRE , WRRLER 1AM TN, B
BRI, S whilefB3F, MBEFRAS, HIWESCHN L. MAEE Rirk @,
MBS BT BiFEAY . WRR, getcoords( ) MERBIREHY LATiE, HMEkEH &
Htoggle_bighit( ) , BB BRI BB RHMEE,

9,5.5 HEBEAXRE

EREERHBHIESTHREQE U T M

(1) B RBR R R

(2) DAHBHKEFER PR BERR.

(3> BREFMEAFERPHERNRE.

X 00 ) FE B 45 — 4~ 38 BB 1 U M toggle_bigbit( ) R B, ﬁ%&mﬁ"i"&m,
M FESEHERE A NRREAR, R ERGRET RN R ER MR 2.
ﬁ&ﬁ:}i&ﬁm&mseobiﬁij}ﬁﬁ HMrgetcoords( )

EH W R —AESNN GRENIE » PRTEIR Hto ggle.bighit( ) M
2 3 s

for {j=0: J<ICONHEIGHTY, j++) ¢

Tined = BIGICONTOP+j*(BIGBITSIZE+NORM WIDTH}:

1inez = BIGICONTOP+(j+1)*(BIGRITSIZE+KORM_WIOTHY;

if (linel <=y &% y < 1ine2) {

For (i=0; iCICONWEDTH; i++) {

call = B[GICONLEFT+aspect*(I*EBIGBITSIIE+NOF *10THY Y :
c012 = BIGICONLEFT+aspect*((i+1)*(BIGB!TSIZE+h RM_WIDTH)):
if (coll <= x &4 X < col2) {

mouse.hide(): : /7 Toggle the big bit using
putimage(cotl+l, Vinel+1,bigbit , XOR_PUT); // the XOR
mouse.show(}: {/ feature of putimage()
toggle_icons_bit(i,j); // Toggle the corresponding
return; /1 pixel ia the small icen

}
}
1 }

3 b B e B T A B e AEIRSE R » ALY ST K P R PR R 9 B ST IR AR R A A vosgle
bightQ IS BT 7R B ERYIE —FRIE— 7 R R, W Hputimege O H¥ “37
7 PEAT IR 1 MR T BB R 4 A bigbit B R X N R U AR B 1E R
o 1 L2 8 2 TR, TR AT 0 750 465 /0 PR Y PR 542 o ) Y 32 o S F » BE T D) SRR RE A st Sor P 3T
0P ATR AT B T AR I B AF R P A AL N AR, R R R B
WAL B — B Brogeleicon.bit( ) , LLEILE B ARicon A {EFH T R B LAY/ DT
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e B A TE A BT

9,5.6 BHEHREBEIF

B A A A whilcE R REE B ESCRE 1k, —BREBETEE, RIFEREA,
RELREEELHER, HERRRFUNATFHEEFTHNER, BRGH5FSn K H
R PR, B Asave_icon O #%, HBERBRGAEEUE 4 BT
(save_icon ¥ W7E A i BListie i)

9,5.7 HGuiEEER
R E AR RS ELF — s,

EXHR TR S H -
mouse <pp mouse h
kbdmsuse cpp kbdmouse h 8
iconed, cpp None '
9.5.8 HAEM

Eo. 4P EF2BER A RNENTRAERS T LN, ﬁﬂ&Fﬁ%ﬁ?*ﬁﬁMﬁi
SEPMAFEE, HEBHRERD, ROV TP X EEFRERAX £
EHRIESROSBREHE-RBRARE.

- 5|#9,1 iconed, cpp

// iconed.cpp -- An icon editor, This program enables you to
// interactively create an fton, edit an existing one, or save
// an icon pattern to a file so that it can later be used by
// a graphics program. Mouse interaction is supported. Supports
// CGAHI, EGA, and VGA modes. The program uses icon files that

/! are of the format:

i ICONWIDTH [CONHEIGHT

o one row of icon pattern
/i next row of icon pattern
H . e

/ last row of icon pattern

ffinclude <stdio.h>

flinclude <graphics.h?

fHinclude <{stdarg.h>

#include <atloc.h>

f#Hinclude <conic.h>

#include <process.h> _

#include "mouse.h” I/ The mouse and keyboard routines

#include "tbdmouse.h®

const int BIGICONLEFT = 28; // The teft side of the big icon pattern
const int BIGICONTOP = 40; /¢ The top side of the big icon patters

const int BIGBITSIZE = 8: // The big bits are 8 pixels in size
const int ICONWIDTH = 16; }{ #n icon is 3 16 x 16 pattern

const int ICOHHEIGHT = 16;

const int ICOHLEFT = 400; // The small fcen pattern is located here
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fillbox.icn
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pencilicn
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rotate.ich

B 9.4 HAEE
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const int ESC = 273 7/ The value ‘of the £SC key

// These are the functions in iconed.cpp
void draw_entarged_icon{void); i
void toggle_bigbit{int x. int y}:

void toggle_icons_bit{int a, int y):
void init_bigbit(void);

void toggie_cursor(int x, {nt ¥);:

void save_iconf{void):

void read_icon{void);

void init_graphics{void};

void show_icon(vaid):

/¢ The global variables :
void *bigbit: /! Points to image of a big bit

unsigned char §con[ICONHEIGHTIL{ICORWIDBTH];
kbdmeusecbj mouse;

int aspect; T .

main{}

{
int x, vy, €3
read_icon{): /1 If a user wants an icon file to
init_graphics(): f/f be read. read it, otherwise
mouse.init(); ff simply initialize the screen with
draw_enlarged_icon{): /1 an empty big icon pattern
show_icon(): f/ Draw the icon
mouse.hide(): - /7 When using the mouse, first turn

}

}7 it off before writing to screen
outtextxy{BIGICONLEFT,10,"Press £5C when finished ...7);
outtextxy(BIGICONLEFT,BIGICONTOR-20,"Enlarged [con®);
outtextxy(1CONLEFT,BIGICONTOP-20, "Actual Icor”);
mouse.showl);: /# Redraws mouse to the screen
while {({cemouse .waitferinput(LEFT_BUTTOK}) != ESC} {

/¢ Get input frem mousefkeyboard. If input is ESC, quit program.

if (¢ <) { 2} If input < O then a mouse button
mouse.getcoords{x,y}: /! has been pressed, get current
toogle_bigbitix,¥); J7 coprdinates and toggle big bit
] J/ Loop until user types ESC
. 7! Turn meuse off and then get out
mouse. hide(): /! of graphics mode to make user
closegraph(): /! input easier for filepame
printf(*Do yor want to save this icon to a file? (y) ") :
if (getch{} ‘n"} /7 Save the icon to a file if the
save_icon{); 1 user types anything except 'n’
return(0};: )

/7 This routine draws an enlarged view of the icon pattern being

// edited. The user clicks on the big bits in this pattern to toggle
// the corresponding pixels on and off in the actual icon. The

71 enlarged icon is drawn at BIGICONMLEFT, BIGICONTOP, to right,

/4 bottom,

void draw_enlarged_icon{void}

{

int i, right, bottom;

setlinestyle{DOTTED_LENE,O KORM_WIDTH): .
right = BIGICONLEFT+ICONWIDTH*aspect*(BEIGBITSIZE+NORM_WIDTH):

{7/ Holds 16 x 16 ic¢on pattern
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bottom = BIGICONTOR+|CONHEIGHT*(BIGBITSEZE+NORM _WID¥H)
mouse.hide(}; /7 Draw vertical and horizontal dashed
for {i=0: i¢=ICONHEIGHT; i++) // Lines to make the big icon pattern
}ine!BRIGICONLEFT,BIGICONTOP+i *(BIGEITS]ZE+NORM_WIDTH)Y, right,
. BIGICONTOP+{*{BIGBITSIZE+NORM_WIDTH));
for (i=0:; i<C=ICONWIGTH: i++)
linetBIGICONLEFT+aspect~{ *{BIGBITSIZE+NURH WIDTHY) ,BIGICONTOPR,
BIGICDNLEFT+aspect*(1*(B[G81TSIZE+NGRH N[DTH)) bottom);

mouse.show():
init_bighit{); Il Create the big bit image

}

// Create the image of a single big bit. This image will be used to
{1 togoele the big bits later in the program whenever the user clicks

{/ on the big icon pattern, . -
void init_bigbit{void)

{
int bbx. bby. 1. J:

bbx = BIGICONLEFT: f/ Create the big bit image in the top-ieft
bbby = BIGICONTOP; /! cormer of the big icon already drawn

mouse hide(); // Hide the mouse before drawing to the screen
for (J=bby+l: j<=bby<+BIGBITSIZE: j++) { /{ Draw the bdig bit one
'¥ for (i=bbx+l; i= bbx+aspect*BIGBITSIlE, i++) /! pixel at a time
B putpixe](i J.getmaxcolor()); _

)

£/ Set aside enough memoery for the big bit image and then use

I/ getimage() to capture its image

bighit = malloc(imagesize(bbx,bby,bbx+aspect*BIGBITSIZE,
bby+BIGBITSIZE)):

getimage(bbx+1,bby+1, bbx+aspect*BIGBITSIZE,bby+BIGBITSIZE, bighitds

// Erase the big bit by exclusive DRing it with itself

putimage(bbx+l,bby+},bigbit XOR_PUT):

mouse.show(): // Turn the mouse back on

}

{/ When the user clicks on the big icon pattern. toggle the
{/ appropriate big bit and the corresponding pixel in the icCue
f/ pattern. This routine accepts screen coordinates that specify where
{/ the mouse butten was pressed. The two for loops test to see which
{7/ logical bit in the icon pattern must be toggled. Use putimage() io
I/ toggle the bigbit. Calls toggle_fcons b]t() to toggle the
// appropriate pixel in icon pattern.
void toggle_bigbit{int x, int y}
i

int i. J. linel, 1ine2, coll, ¢o}2;

for (j=0; JCICOMHEIGHT; j++) { A

linel = BIGICONTOP+3*(BIGRBITSIZE+KORM _WIDTH};

line2 = BIGICONTOP+(j+1)*(BIGBITSIZE+NGRM_WIDTH}1

if (Jinel <=y && y < line?) {

for (i=0: i<ICONWIOTH; i++) [

coll = BIGICONLEFT+aspect*{1*{BIGBITSIZE+NDRH WIBTHY:
coiZ = BIGICDNLEFT+aspDct*((1+1)*(BIGBITSIZE+NDRM _WIDTH) 3;
if (coll <= x & x 7 ¢epl2) |

mouse. hide{); 21 Toggle the big bit using
putimage{coil+l,iinel+], b1gb1t XOR_PUT);: 7/ the XOR
mouse.show{); /! feature of putimage()

toggle_icons bit(7.j): // Toggle the corresponding
return; £/ pixel in the small icon
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{/ This routine toggles a single pixel in the icon pattern. |t changes
// the pixel's color and its value in the icon pattern array. The

f/ arguments x and y are between 0 and [CONWIDTH or ICONHEIGHT. Plog
/1 2 pixels wide to adjust for the aspect ratio of many of the

It graphics modes. You may want to remoeve this. The array icon saves
f/ the icon pattern. If one of its locations is 1. then the

// corresponding pixel in the icen is to be drawn on,
void togole_icons_Ditlint z, int y)
{ .

int 1;

mouse, hide(};-
{i Switch the color of the pixe!
if {getpixel{aspect*x+ICONLEFT, BLGICGHTUP+y) b= BLACKY {
for {i=0;. i<aspect, i++)
putplxe?(aspect*x+1+lCOHLEFT BIGICONTOP+y. BLACK].
iconlyl[x] = 0;

}
else | {7 Draw 3l pixels on with the max colop

for (i=0: i<aspect; {++4)
putpixel {aspect*x+i+ICONLEFT ,BIGICONTGP+y getmaxcolor{)];
fcon[y}{x} = 1;
. o
mouse.show{):

}

// This routine writes the icon pattern to 2 file. The user is
/7 prompted for the Filename to write the file to. The format of
/7 the file is given at the top pf this progran '
void save_iconlveid)
{

char filename[80]:

FILE *iconfile;

int 1. j:

printf{“\nfnter the file.name to store the icon in: "1,
scanf{"%¥s",filencme);
if ((iconfile = fopen{filename. "w"'}} == NULLI {
printf(“Coutd not open file,\n"};
return;

}

f{ Write the header to the file:
fprintf(iconfite,"2d %d\n",fCONWIOTH, [CORHEIGHT}:
for (j=0; J<ICONHEIGHT: j++) { /7 Yrite the icon
for {i=0; 1<ICONWIDTH; i++) // pattern to.a file
fprintf{iconfile."%x “,icon{jI[t)}: // one row at a time
fprintf{iconfile,"\n"};

felose(iconfile):

} .

/7 This routine reads an icon file iato the jcon pattern array and

{7 catls show_icon{) to turn the appropriate pixels on. [f the header
// af the file does not match the ICONWIDTH and ICONHEIGHT values,

// then the file is invalid and no icon will be read in. (f the

{/ user does not want 3 file read in or there is an error reading
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7/ the icon file, the funcEion will return/with the icon pattern
f initialized to all blanks

void read_fcentvatd)”
‘ char fi1enameE8ﬁ]:

FILE *iconfile:

int 1, j, width, hefght:

for (j=0; JCICONHEIGHTy J++) { 7/ Inftialize the icon array
for (i=0: 1<1CDHHIDTH i++) /{ to all zeroes
icon(jI(i] = &;

}

printf{*in\nv-vecncenn ICON EDITOR ---v-vmennenn \n\n'};
printf{*bo you waht to edit &n existing icon? (¥} ™)

if (getch() == 'n') return;

printf{ \nknter the name of the file to read the icon from. *1;
scanf{"%s",filename);
if {ticonfile = fopen{filename,"r")) =a NULLJ {
printf("Cannat open. fiia.. -~ Press’'any key to continue\n"}s.
getchi): ' :
return:
] .
// Read the first line of the icon file. It should contain two
/7 numbers that are equal to ICONWIDTH and ICCNHEIGHT.
fscanfliconfile,"%d %d~ &width.&height):
if (width 1= ICONWIDTH || height '~ [CONHEIGHT) §
printf("Incompatible icon, file, -~ Press any key ta continue\n®)
return; :
}
for (j=0: J<ICOMHEIGHT: j++)
for (1=0; JCICONN[DTH: 1++)
fscanflicontile,”¥x" .&1con[J][1])
fcloseliconfilel;
}

void init_graphicsivoid)
{
int xasp, yasp, gmode, gerror, gdriver = OETECT:

initoraph{&gdriver,igmode, "\\te\\bgi*);

if ({(gerror = graphresult{}} £ 0y {
printf(*\nFailed graphics 1n1t1a[1zat1on qerror= =kd\n",gerror}:
exit{l);

1

getaspectratio{dxasp,.dyasp);:

aspect = yasp / xasp:

} .

!} Show the icon-patteén that {s in the icon array
void show_icon{void)
{ .

int x. y;

for (y=0; y(ICDNHEIGHT yi+)
for {(x=0; XCICORWIDTH: x++) {

1! For avery icon bit that is on, display it in

// the big and small icons

if Giconlylix] == 1} {
nurimaaptniGICONLEFT+a5Dect*(x*(BIGBIFSIlE*NURHfHEDTH)}+1,
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BIGICONTOP+y*(BIGBITSIZE+NCRN_WIDTHY+1,
bigbit,X0R_PUT);
teggle_icons_bit{x.yJ};
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Fw EEPRLERED

RIS BB I B — B A —— BT, SN
BRM—, LEEOERELE DT, EARERSIN. ERENER T8N E
B, By FRANEAELTHEBRNY/OBR.

AW, RINWEBEFE LGRS, B HERBGIEBE—E B KR
e XA N gpopup, copM BF IR FF G AFRIBT & B0 42 BB Lmg
FE M, ROXEFENFBTERSELS, 2, THSHBFE— 2R,

10,1 #& K F ¥
T CEBCGIR T HmL, ETwbe CHP BT XEHERMB O, Y, BN%
AR U TR S R & LB O KA B R, EFIE L0, 18110, 2 R T gpopupii HEFFH
gpopup, hflgpopup, copfy i 304,
FRERITARNE O ZERBEHENST 4?7 BREH NS, EEMTEEARRER
Fowmndows, HEBEGMEMN TEAMRRAELE OMNE QO SHE DER, S50 LE2EE
FOHRREEN—ATR, DEARY.,. BRAEBELAHON—HEHHNERRR,

10.1,1 ABgwindowsHiE
BEAA RN H D REM B L gwindows B H, BRI E,

class gwindows |
publtic:
gwindows{void}:
int gpopup{int left., int top, int right, int bottom, int bordertype,
int bordercolor, int backfill, int backcolor):
int gunpop{void):
void unpopaliwindows{void);
) virtual void paintwindow{int left, int top, int right, int bottem);
private: )
GRAPHICSWIKDOW *wstack[NUMMINDOWSY: /7 The window stack
int wptr: /f Points Lo nmext free stack location
tnt savewindow(int left, int top, int right, int bottom);
}: -

F— PR Eawindow( > BRHUVHEE I RAHER, EAKMT-IEE
B S —— R BRI Hrwotr, {EAFEIR PR grorup( ) IRIBH E ZHR M
HIET/ER, BAERRHSERE WS OHMTEAIEA L8 oG B EiEElR b,
gpopup( ) WMEEN HEEsmpon( ) , BFELEWE W EERICCARERZE. BRER
i ELEWRERMIAE N, WL Hunpopallwindows( ) MR EE, HEWE LW #
O, s Apantwindow( ) ,

gwindows HEHRAEEHAHFE LR~ P XHTHHERIRER WA N . %
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RAVE A0 ORI TR, A R X RS

10,1,2 LWEO _

F10. {2 TRy EHSTHMEE. MEFER, BRREEGEE LRGOESH
RER USSR EHREMLHSE, UESETHRESERERE By L
WA AAER . RV BAE SRR, (AR R IHER, B
MR, MER T EPRB AR D, RER, HONNEMNRAXFRE, B, RIOTA
AR MIEHETREE I ESNE I RB R EMNE, W, TEEMEE, B4
FRVBHATAET.

1. Save the screen where the pop-up
window is 10 appear as well as the
current position, drawing oolor, ate.

-------------

: Current position
Drawing color
' . Screen area
2. Pusn this information onto a stack

Previous window

Qther windows

' Stack

3. Draw the window and use it

B o1, #rbRFaHIR

R, BMFREE RGO, RIOVBFRGT T,

) PSR RN RRRGEE EREHD,
() RARAEERBLORESH,

g o = ﬁ@&%ﬁﬁtﬂﬁ%ﬂﬁﬁ#ﬁﬁﬁ&i%iﬂﬂ;

R 47145 A i BGIR {tH getimage ( ) flputimage ( ) HHERT RIEAK R FRUIR.
BT R SRBEUEBCILE RN A B EAT LA, HEURDHERGOHRL, X B, &
ERERSEAFEGYWLAEMENEARENEL. BNAHRAEISEE, Bhta
OB AR e,

10.1.3 i RHER

i EEE OB N B EAREEAR, AR RN, RIEERES AR
WAL 2R MR, b RARE - TR RIS A LEE O 85 8.
WEE, MR EREREAH TR, ERHEENNT -1 TRER. SR THE—4
B T SRR E . Bk, IR B T, MR AR A AT GF
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iR, CHHBALORE -

A" Top of stack
Index n Last window

index n—-1 Pravicus window 4-—\ struct GRAPHICSWINDOW {
int vleft, vtep,

vright, vbottom;
int cpx, cpy:
it void *saveareal;
void *saveareaZ;
int drawecolor;
. int bt, be, bft, bfe;
Index 1 Second window Vs o '

First window
Inciex 0 ' ¥ Bottom of stack

Window stack
m

B 10,2 WodkE-PHERE&ASNAH4

HAPRE—-TEELANERRRN. SUATRENSZREOMNRE., SHE.
AELEMAUTEYEEX S, LEWFzropup, copriEe X4,

struct GRAPHICSWINDOW { /7 Structure to save qraphics settings
int vleft,vtop,vright vbettom; // Pixel boundaries of parent window
int cpx.cpy; {/ Cursor location in parent window
void *saveareal; // Pointers used to save the area
void *savearea2; /f that is overwritten by the window
int drawcolor: // Current drawing color
int bt, bc, bft, bfc; /7 Border type and coler. Background

) ff type and color,

XA EWATREYSE O LR TRECETARE, 4 EME0ARNE 2, X
SR YE R TR E B RBE N RS, TEEWN R, vieft, viop, vrightflivbottom
RAFTERE S, L0 OO 24 B AR TR . 2R 00lith, coxMlcpyRAF L TR B A9 4 4%,
savearca 1ffisaveares 2B RZRFMFHE W, EHERSHOLMRAREE R &
AR, TR, R - drawcolor i (RIF 2B, TAZRbL, be, bitFble f1F
DHRHABAGG (BETR . BULTRENGEE ERERERD, AU EBY
GRAPHICSWINDOW, {8 &7 UiliaE. MARRALANBGIEEEE.

BHZ—TFRAVNHER, BRM AT HORAPHICSWINDOW 384 $41, 7t gwin

dowsZEH2 (f) FAH BUF & XA

_GRAPHICSHIHDDH *wstack[NUMWINDOWS]; // The window stack

RIOBSHEAIXELENSEZN, BATEENR R, WIbTE, FEMBMTE
B, ERER, RIOICHRBEL0AE] (NUMWINDOWS 2% %, BEX10) . X &
SRE—RNERA I EBE D, MWREBEHNE, XNERET. MRKRITZHEHE
FEERRTFELHHED, BRFRELHRMEEH, #ERIE w3 mwstack i
AW T BthEXBgwindowspEX, RIVEAET PRI MAERRX . B10,3
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Y DR BB R LR e I 2 o

1

Window 2 | -] {%p of stack
[ — Window 2

Stack before third window popped-up

[ ) I > ) Top of stack
Window 2 [~ ' Window 3
Wind: 11 - ‘Window 2 |
ndow 1 Wi"gf’""' Window 1
A3 /S:;;;ier third window popped-up

. = o

I o ke oL

B 10,3 SEFuBkARFELYREANEA

10.1.4 ¥HGLEOBEFEG

BERBRHFEHELRE—#&, REDAEERE— Lwﬁﬂﬁﬁumﬁmm%%ﬁ
ﬁnwﬁm%ﬂm,Ewwwcw¢wﬁﬂm¢wmﬁmwﬁﬁwm®m(),mﬁm
m%ﬁﬁﬁﬁﬁﬁﬁ%~¢x?mﬁﬁﬁﬁa

wptr = {;

10,1,5 _Ligpg
ﬂﬁiﬁﬂ#ﬁ“TH$kﬁﬁﬂmﬁﬁﬁﬁwww()ob&i#QWWDh¢ﬁ
LR,

“{nt gpopuplint left, int top, int right, int bottom, int bordertype.
int bordercolor, int backfill, int backcolor); -

EmﬁTuﬁﬂm.www()m%#$%A+ﬁxo UL piom ot SeiR s UL R o)
1, HEDFESRBEIR, TAEYNE DGR R. FIADEERE LA a1
WEB S, XEARERI IRARE . MR R EEENLEHgpopup( > BAERMHE M
EESH, MR UAESHEENEMAERELE D M, FTLETRFAIKARE
M3 Higropup( ) RENLES RN ET:, :

EF,m%ﬁmﬁMEﬁn,MWww()ﬁﬂh%mmﬂﬂm.?mﬁﬁ&kﬁﬁ
P S,

ﬂfi&ﬂ%%%ﬁﬁﬁw@wotﬁﬁm,uMﬁ%ELﬁﬁb¢MME,ﬁ #
KR R-ALHFEIER, BE RIEERR I winob] Mawindowsxi 5, MBI AT LA F 43

winoh,j.apopup{0.0. getmaxx(”? qetmaxy(){::" SOLID LINE.WHITE,
SOLID_FILL,WRITE};
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% 10,1 gpopup( ) WET

Tr ik
bordertype FXRTOm TR msR
bordercolor B BT Ea Ry EE
backtill EXATE EENNETERE
backcolor HHEIAEEBNES

10.1.6 4% Egpopup( )

i, RNEHLWME D HABRYEENR, ERITFANBE RN CAER, £4
o, JAMEEepopun( ) MARKGES, BRI ZRFIENR, ¥ RIABEH LK
BRIt egpopup, cppifiitiB,

fepopup( ) Frifthy B — 4 S RIG I EMR R, FRRNER 8 24 9 IR,
Bl AR R AR S wot T BBk B M vstack R B MRS, MESHE, M
gpopup( ) RE0, FRE UM LME D, Fidth, BRMEEWREERFT - o /8
RIBEIGs Bk, R ER R 7 0 R T A0 v A

if (wptr >= NUMWINDOWS) return¢0}:

—BRITAGE S 5 —8 1 R A 2L 65 pY = e, ﬁ%’/ﬁﬁﬁmﬂ‘%#ﬁ%ﬁﬂ%ﬁﬁﬁ%ﬁm
GRAPHICSWINDQW#i#) 2 — 4y Bl %2 ). X BA T RI1T B8 oA
wstack{wptr] = new GRAPHICSWINDOW;

if {(wstack[wptr] == D) return{0}: /1 ot enocugh nemary

CHER, RIOLARENRAHERnewBEREE, DRREEIREFRE. 1R
%R, Wepopup( ) 7 EPFIOMIE FA =6 &,

HERN TR EANENNLRSH, HALERN LR O N AEREE 1.
A B 45 FEGRA PHICS WINDOW S5 ity — i 17 W 52 %,

THERITVE BT R Esavewindow QO REH LHE M ESHREE, 8k
T—Whifit, B, BFAREERERORER SRR, HARING L3 E 085
TERFMARLMHMER DR LN, ZAFRIMELRE DA RS E e e
I, TAED AR L AR E, gropup ) FRIIEAEHREESR B R
Brysavewindow( ) o ifEsavewindow( ) gE[E0, WMBELEK, TREFGEE 7 Loy
Ho MEREZFFER, MLAREWNERDEE (BN ENER Hsavewindow () 2 87 2
W) WRARRES RKYGRAPHICSWINDOWE ), — B X B5%R, gropup( ) @
R EORE KRR WATELRIERBRE,

if (savewindow(left.top.right,bottom) == 0) {
// Save screen failed. Restore viewport seltings

// and current position
setviewport(oldview.left.oldview.top, oldview. right,

oldview.bottom.1)s
maveto(oldx,oidy);
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delete(wstacklwptrl):

turn(0);
} retur #f Return failure flag

10.1.7 {RERH

W Hsavewindow( ) MABHRUBFH EAFENESHRRERE, HIKHEHzetin-
age( ) LAIRIBMLEF FEBR ORI A, SChR b, TRTEMT I UL A B R A A T R
WA I “HEK” WiHgetimage( ) , MARR—K. ZFFEOXEH, REIZER R
WA PERERT, MERNER—RKEABgtmage ) , NATHRERBRQATEERYS &
RyFEsE (KT64K) . B, BXBINUAANTHEEERBRYBEANEE (savearealfsave-
area2) A MFEHE . XhBMmaloc( ) W, fHimagesize(y EAFEHFM MK,

halfpoint = {top + bottom) / 2; // Divide the screen region

wstack[wptrl->saveereal = // to be saved into two parts
matloc(imagesize(left, top,right, halfpoint});

witack{wptr]->savearea? =
malloc{imagesize(left. ha fpoint+],right bottom});

If (wstack[wptr)->saveareai == NULL || wstack[wpirl->savearea? == KULL)
returniQ} - // Not enouch memory to save screen

Bi—#, ARt Mmalloc( ) Jl, % K, Msavearealislsave-
areal2 ENULL, 3f Hsevewindow( ) Wiy BB OELR M. 5 M B B4k 83046 W ¥ H
getimage( ) LGHFERE, REEREIMERsavewiadow( ) BT,

/1 Save the screen image where ithe window is to appear

~ getimage(left,top,right, halfpoint wstackiwptrl->saveareail;
getimage(left halfpoint+l,right, bottom,wstackiwptr]->saveareald):
return{l}; /7 Return a success flag

Rk, B ERE OB, MEAREEEAKIS D, WERN. BT
R TR ATARESS, BE—~ATHABEMR KRR R ALK, P& il
RN L128K 38, B ERIT RN B, BREGATIVCARR® 4 BEH &
T HEAR S 5 A kA E |

10,1.8 @ kg0

ML RV E Blgvopur( ) RARBETE, ROGE LRI, BT R R G & 17
savewindow( ) f#oy. &7, FATFE LRGN LESHAREERRE, RAEEA
WHraimiwindow( ) WMEABRED E@EO, SRKEKEHbar3d( ) BIRSBED, WA
B fbar( ) wrectangle( > , FAbardd( ) B IARNSERBAFERMFRLT,
BNTTIL KRBT B A RE, RAIRTbarsd( > HHEE LIEBMHETEERE R,

Wik, paimtwindow( » @ hBUEYE, BIXHE, 2ENBECETHE
W, UMEXHFHAED. WARRIEHEFORA=ZL4SNED, NEEFEBETHCH
BRR, WUES B peintwindow( ) R,

R IR, BARARAETE R A0 B Y £ RS B Y R R A HE 48 DL B A i wstack 2
. Msh, HAERE, REMLSRFOLMEEANEST BT E. RE¥mMEEG
BT AR BB T — 30T, gpopup( ) IREENRIIIREMN La
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10,1,9 HEE EEE A

HUR AR aurpop( ) BEMAFHEERE LBEH, CARKENLEEOIEEYRES
BEMGNEREEMET S,

gunpop( ) R A RBCRBUT T BEE AR E L HE, MRERE E K,
MBEREREBETE—EREMNEH, gunpopl ) BARHEIHEI RFP{O{EL A~ W
HREHRIEHwrr R TRETORER, LHLE, BENFHRELTHET BRER
SRS R R A,

B e Faies O RN F — & RN R S, BV IE W RN T — | B
TEs WR/ANERR RS T DI BRI AR T, AR5 HEAE DG 01 0R 45 A A R 4T 5 DLE)
W (A S5 REWlEREeE .

BIAERATEFELE O By, MW ASRY S TUWNRISRE. Bk, RINEIH
Y8 Fputimage( ) 4 HICOPY-PUTHRE BB, BH, RINE “BA” R0 -
avearcalfilsavearea?) {RTEFERE,

putimage(0,0,w- >saveareal .COPY_PUT):
putimage(0,{currview.bottom-currview.top}/2+1,w- »saveareaz,COPY_PUT}):

WA, MBI T4 AR R i savearca I G A fir B, 53— DR Bk {Rsa vearea
QTCIEM WU T T S, BB DR AP L AT L TR R AR B S

gunpop O F Ay LT BB AR AR0E 1. 204 Ao AR S LG 0 AR 1 % 2R B 3

B, Bitfesavewindow( ) Figpopup( ) PAyERA R RBRMIEE DA 1 AF fH.
gunpop( ) JEE AR ELBE H A,

10.1.10 WEHAEAES
% R R A B R 1 s, HIEB Y, 48 3% Fuagopallwindows( ) B
RB#. EEEHE—HTT:
while (gunpop{}) 3
PR Blgunpop( ) MFRERELFH LiE Ok, ﬁﬁ?ﬁﬁ@%

- §]3&10,1gpopup,h

/¢ gpopup.h -- Header file for gpopup.cpp

##ifndef GPOPUPH /7 Prevent recompilation

ftdefine GPOPUPH

const int NUMWINOOWS = 10: // Allow for 10 pop-dup windews

const int THREED = 10: /! Selects three-dimensional HTndoys
struct GRAPHICSHINDOW { /! Structure to save graphics settings

int vieft,viop.vright,vbotteom; // Pixel boundartes of parent window

tnt cpx.cpy: ' 7/ Cursor tocation in parent windgy:

void *savnareal: ff Pointers used ta save the area
void *savearpal: /4 that is overwritten by the winggy
int drawcolor: ff Current drawing color

int bt, bec, bft, bfc: /7 Border type and color. Backgruund
}i {1 type and color,
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class gwindows |
public:
gwindows{void}:
int gpopup(int left, int top. int right, int bottom, int bordertype,:
int bordercelor, int backfill, int backcolor); i
int gunpop{void);
void unpopallwindows(void};
virtual void paintwindow(int left, int top, int right. int bottom):
private: ' '
GRAPHICSWINDOM *wstack[HUMWINBOWSY: // The window stack

int wptr; // Points to next free stack Tocation
;nt savewindowlint Teft, int top, int righi, inl bottom):
fendif

» BIF10,29p0pup, Cpp

/! gpopup.cpp -- Pop-up graphics window package. This is a set of
// utilities that provides pop-up windows in graphics mode. The
/f routines use Turpo C++'s BGI toels to simplify {he code. Most of
/7 the graphics settings are saved before a new window is putl
// up and they are restored when the window is closed. The window data
// is maintained in a stack that is part of the class, gwindows.
#/ Trhe stack is implemented 35 an array in order o keep things simpie,
/7 Note that these functions allow you to pap up window regions larger
/7 than 64K by breaking them up iato smalleér regions. This 15 useful
/{ for saving large pop-up windows in high-resolution graphics modes.
// To use this package, you should deciare a window object of type
// gwindows. Using this object you can call gpopup(} and gunpop()
/! to pop up and unpop windows. Compile with large memory model.
fHinclude <qraphics.h>
#include <allac.h>
#include "opopup.h® // Header file for window package
// The constructor initializes the stack pointer
gwindows: :gwindows(void) :
{

wpir = 0;
)

// Pushes the graphics window onto the window stack. This is an internal
// routine to save the area where the window is supposed Lo appear. ThiF
/f routine will return one if successful.and zero if not, fhe latter case
// may occur if there isn't enough memary to save the screen area or

J7 the stack is full. Hote that the saved region is divided into twp
/7 sections so thal you can save large-screen regions in high-
/7 resolution modes. _ ) ]
int gwindows::savewindow(int left, int top, int right, int bottom}
{ .
int halfpoint;

»

halfpdint = {top + bottom) / 2: /i Divide the screen region
wsteckiwplrl->saveareal = // to be saved into two parts
malloc{imagesizetleft top,right.halfpoint));
wstack[wptr]->savearea? =
ma]loc{imagesize(left.halfpoint+l.right.battom)}:
iF (wstack[wptr)->saveareal == NRULL i wstack[wptri-dsavearea? == RULL)
return{Q); // Not encugh memory to save screen

£/ Save the screen image where the window 1s to appear
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getimage{left, top,right,halfpeint . wstackiwpir)-d>saveareal);
getimage(left, halfpoint+l,right bottom, wstack{wptr)->saveareal):
return(l); /7 Return a success flag

} .

/7 Call this function to pop up a window 1n graphics mode. It .

{{ returns one if successfu) and zero if not. Lt will fail if there

£/ 1s no. engugh memory,

int gwindows::gpopuplint Teft, int top, int right, int bottom,

g int bordertype, irt bordercolor, int backfilil,
“int filicolor)

struct viewportiype oldview;

int oldx, oldy. savecclor:

struct linesettingstype saveline;
struct Fillsettingstype savefitl;

if (wptr >= NUMWINDOWS) return(0); // Stack is full
witackiwptrl = new GRAPHICSWIKDOW;
if (wstack[wptr] == 0) return({Q}; // Not enough memory
{/ Save the view settings and current position so that we can temporarily
/f switch the viewport to the full screen coordinates
getviewsetlings{doldview);
oldx = getx{}; .
oldy = gety(};
setviewport{0,0,getmaxx(),getmaxy().1}:
// Save current drawing parameters before drawing window.
// This does not support user-defined line styles or user-defined
{7/ Fi1] patterns.
getlinesettings(&saveline};
savecolor = getcolor(}:
‘getfillsettings(Bsavefill};
if (savewindow{left, top.right.bottom) == 0} {
/1 Save screen failed, Restore viewport settings
// and current position
setv1ewport(o}du1ew Jeft.oldview.top.oldview.right,
oldview.bottom.1};
moveto(o1dx oldy);

delete{wstack{wptrll:
return{0); p !/ Return failure flag '

Hstack[wptr}*>bc = bordercolor; .

wstack[wpirl->bt = bordertype: #/ Save window styla
wstacklwptr]->bft = backfill:

wstack{wptrl->bfc = fillcolor;

paintwindow(left top.right.bottom}: ] .
setviewport(left, top,right bottom, 1) !/ Set viewport to windew

/4 Save the current state of all settings on the stack
wstack[wptrl-duleft = oldview.left;

wstack[wptrl->vtop = oldview.top:

wstack(wptrl->vright = oldview,right:

wstack[wptr]->vbottom = oldview.bottom;

wstack[wptrl->cpx = oldx:

wstack{wptr]->cpy = oldy:

wstack{wptrl->drawcolor = savecolar;

/¢ Restore drawing parameters .
setlinestyle(saveline. l]nesty1e saveline. upatterp,saveline.thickness}:
setcalor(savecctor);

setfillstyle(savefill. pattern savefilT color):

wplr++g f1 licrement the stack painter
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return(l); {7 Return success flag

// Draw the window using the styies specified. This member function
/! is made virtual so that you can override it to dafine your own

£ window styles. )

void gwindows::paintwingow(int left, int top, int right, int bottom)
{ . -
int i

if {wstack[wpir]-»bt == THREED) {
// Bottom and left edge are dark gray. Top and left sides
[/ are drawn white.
for (i=0; i<3: i++} {
setcolor{ EGA_DARKGRAY ) :
linelright-i,top+i,.right-i,bottom-1);
line(left+i . .bottom-i.right-i.bottom-1);
f/ Left and tep are white
setcolor(EGA_WHITE):
line{left+i top+i,right-i.top+il;
line{left+i,top+i, left+i,bottom-ils
}
setcolor(wstack[wptrl-obfc):
setlinestyle(SOLID_LENE, O NORM _WIDTH):
/f Fill in the window
setfillstylefuwstack[wptr]->bft wstack[wptr]->bfc)
bar3d{left+3, top+3d,right-3,bottom-3.0.0};
}
else {

// Set the graphics parameters for tne pop-up window to be displayed.

/7 Then make the window. Use bar3d{) so that there will be a border.

setcolor{wstack[wptri->bch:
setlinestyle(wstack[wptr]->bt 0. NORM_WIDTH):
setfillstyle{wstack[wptr]->bft, wstack{wplr]-2bfc);
bar3d(left, top,right,bottom,0,0};
}
}

{/ Remove the currenl graphics window from the screen
int gwindows::gunpop{void)

struct viewporttype currvien;
struct GRAPHICSWINDOW *w;

iF {wptr <= 0} return(0); 11 1F at bottom of stack, quit
wptr--;

w = wstack{wptr]: !/ Get the top-most window

/t Restore the screen image

getviewsettings{bcurrview); // Get the window size

petimage(0,0,w->saveareal ,COPY_PUT);

putimage(ﬂ.(currview.bottom—currview.top)!2+1.w~>savearea2.COPYhPUT}3

7/ Restore Lhe view settings to those values before. the wingow

/1 was created
setvfewport(w=>vleft.w->vt0p.w-)vright,w->vbottom.1):
moveto{w - >Cpx,w-2CpY):

setcolar{w->drawccior):

free{w->saveareal): /f Free stack structure and screen
free{w->saveareal):

delete{wstack[wptri};

return{l}; J/ Return a success fiag
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// Remove all popped up windows that currently exis?. This is 3 handy
{/ routine to clean up the screen in certain situations.

void gwindows::unpopallwindows{void}
{
while (gunpop(}) ;

} 102 {FHEORRFE

MECTHE T HAERMHIME, ERIVERNTEAST 0BG, IE—MeRia
W, BIE, YR AR 6 opup, MRECH, LHEFE N RERE R A
THERRE . BOATERNEFEFF RS ewindowsli B TR, HIZ—T, TRl
MR BBIBAE TR, TRED N QW RS TR, 58 REE LW TR,
WP AT R IHE Hepopun( ) o WD, WM OBRERN TEARERH
R Y BSRNR TAR Y. R MREER L RO R BT, MR, S
gunpop( ) , MRIBHIMEINE —PH DE N —Keunpon( ) .

RETHEERER ERELWE Y. Hi, SR eunson( ) B, BEHHEIELL
HAER L. " _

—BEY EHED, MR ON SRR S TR, S0, 45 R,
HLBE O AELASERC 0, 00 BB, SMNEENENR—&, FIFHERY,

: )

(0,0) Screen

*ja\\\:ffj?ovv

Current pesition

10,4 EH—AFHEELHLE

10,3 W R B2 FE

EHRERZH, BRE-ANRER, ERUBNAEREOBREamiEh, TR
A LB O RF QT W poptest, cpp (F$£10,3) B T U110, 5 T
E4LBEH, KERENARRS 2. EEFRBEE 00258, KOS ELUER
FP ksl sty

EMBTRERI AR, B G R LR R A G A R, AR R R 4
SEMEEH, BB Pmain( ) sadriverMigmodetifll. BI5, k%M I 175
WP AR, B, A LA R L E AR, YT REE O 8 RO
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S, DT Bretwiewsettings( ) , ANEAAREIEROH T, WHIWETL &
e A A 24 0 0 7 |

e
'y

T T R Sy R,

7
i

| |
i

i
Ié%%%7 '

B 10,5 poptest,CPPy & I

{i :!}fff /

{/f The view settings are now equal to the pop-up window boundaries

getviewsetiings{dview);

// Dréw a circle in the window

circle{(view.right-view.left}/2,(view.bottom-view.top)/2.
{view.left+view.right}/4);

KT E B poptest, cpp, A AT LA I 425 B S04 8 40 4 3 44

E it | REX #
. gropup, cpp gpopup b ’ 19

poptest cpp None 19
51%210,3poptest, cpp

// poptest.cpp -- Tests the graphics pop-up window routines. This
+// program displays three averlapping pop-up windows on a patterned

/7 background. The windows are drawn one at a time and then removed ora

// at a time. Press any key to step through the various phases of this

// demonstration. This routine demonstrates how the screen fis.saved and the
/7 use of the screen coordinates in a pop-up window.

#include <graphics._h>

ffinclude <conio.h?

#finclude “gpopup.h® {/ Header file for the graphics

] {7/ pop-up window package
owindows w; Af Oeclare a window object
main{}
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int omode, gdriver = DETECT: /7 Use a mode with several colors

struct viewportiype viewf : .
char message[] = " This is the last window °;
int halfwidth, height;

initgraph(&gdriver, komode, "\\tchibgi®):
setfillstyle{SLASH_FILL,BLUE): /! Oraw a background that
setlinesiyie(BASHED_LINE, O WHITE}: [/ covers the whole screen

bar{d,0,getmaxx(},getmaxy(});

// Pop-up a window in the .top-left portion of the screen. Use & solid

£/ Yine berder in the maximum color and fill the gop-up window

£/ with coler 0.

w.gpepup(10,10, getmaxx{)/2, 100, SOLID_LINE, getmaxcolor(},SOLID_FILL,0):

[t The view settings are now equal to the pop-up window boundaries

getviewsettings(&view);

/f Braw & circie in the window .

circlef{view.right-view.1eft)/2,(view.bottom-view.top)/2,
(view.left+view.right}/4):

getch(); . : .. 4/ Wait until a key is pressed

// Draw a second pop-up window with a three-dimensional border
// and the windew's background set to color £GA_LIGHTGRAY
W.gpepup(s0,75, getmaxx(3*2/3,getmaxy()*2/3, THREED. 1.
HATCH_FILL, EGA_LIGHTGRAY):
setfillstyle(WIDE_DOT_FILL.BLACK);
bar3d(30,10,200,20,0.0): /{.Draw a filted box in the window:
setcolor(getmaxcolor(});
outiextxy(40,40, " The second window"}:
getch{); /7 Wait for a key to be pressed

/! The last pop-up window displays a message at the center of the

/7 screen. This type of pop-up window is good for displaying error

/! messages in graphics mode,

halfuidih = textwidth(message}/ 2;: // Base the size of the window
‘height = texthcight{message): "~ // on the string it'1] display
¥.gpopuplgetmaxx()/2-hal fwidth,getmaxy()/2-height,getmaxx(}/2%hal fwidth,
getmaxy()/2+height ,SOLID_LINE,1,SOLID_FiLL.2);

setcoter{0);
settextjustify(CENTER_TEXT,CEMTER_TEXT): /7 Center message and
gefviewsettings(&view): ff display it
outtextxy({view.right-view.left)fz.(view.bottum-view.top)/2. messagel:
getch{); f/f Mait for a key to be pressed
W.gunpop(}; // Remove the last window
getch(): /7 Wait until a key is pressed
W.gqunpop(}; /1 Remove the middle window
getch{); /7 Wait until a key {s pressed
W.gunpop{): - /{ Remove the first window
closegraph(); /7 Exit graphits mode

return{d);
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Bl RERLSETHE

L 2 R A R Bl SR R BO LA B AL k¥ Sy k. LR 72 i B i CAD I H W,
EIVE R RIS 2 aR” BE, iR, BCITa gk pR,
RHRILARLE DR, B, ERERNIELLEH MG -HRE, TR
BB, BUREIUR, SUBAR, EXHWELE,

BRARBEERNATH T NS SR ERICADEFTRIERE £ E T R, |
7 AN, XUTERSETARNERKHSRENELHREXEEE NP
T,

AU HOOPH A TH, RIKBIXMRENE. 8L, S—SEHIAAER—
THLNRBER, MREFEHREOADVE, HFEHNO0PAFERBMRA I FEH
HY RTREROTRIT— MR ERRIE S =5 CADE FH R 80,

11,1 ZHEXEEEFE
BNFARBEERLABRF QS LETLE, E—'ﬁ*ﬁﬁ’ﬂiﬂ-ﬁfﬁﬂiﬁb%ﬁiﬂ
(WJZ%II']-) o W%Iﬁ.—ﬁﬁ'ﬂ‘%ﬁﬂﬁf’i drawingtool2Sf2  F11. lTa%ﬁm%&o

F# 11,1 At Edraw.cppR B XTLELXE

e i 3
drawingtool A2 ENAERENEREE
penciltool TR
erasertool BBy R

- spraycantool B g e 3 3
linetocl L HAm&AR
rectangletool % B EER
fillrectangletood REWE R NIER
polygontool ZE S E S GRS
fillpolygontanl SR ERATHENR
circletoel REWEE |
ellipsetool 2 H R ]
aretool ZE L
texttool SIFIEHA
clearwindow HRReETO

S, BB BRRMTA AT, BE, UAFEREBN, H 2
KEBOXBBUSE MY LR B8, AR SREL TRE 2 LT,
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drawingingi

= TN o=

cleanooig pengifiool g ’erasenool

lineiool circletool
rectangleiaotg m!ygontoolj elipsetcol arcioo! 5

1

{i#=alygontool

fillractanglefon!

B

el

B 11,1 ZEdrav,cppRERNTEATLE L

drawngtoo STRMEIS T J8 P R BAR FI R A, IF20 S A IR IR e AR 1% 1T

B0, MFFAHTAER~ “Ru” KRR, SREENERFDESNBRY %
A MOOPH AR, RAMEASE 2 SME =S EEACADER A kR,

BEABYE L AATEdnw, b GIELLD f, TR EEGREE B fEdraw,opp
B GIELLD RE.

11,1,1 2EA%E £

H--RERLHABHYALTAHE. B~ BRESHEMES \RAENRE £
Bo HTRIGEREELHRGARE, WRENBTHRE—BARE. B-, pe -
BB R BRI PR - & v

57, BB T M — BRI A B, WA LD R X R
MBS, (RN 2PF M T~ R E. ROHTEE Rdraw, cppipis £— % &
RSB N, ENRBER RS EE TS S BeME R,

BRI, AEREIEERAGELMEE TSR N, B, SRRLEENZ
B, TR TR T R MO R, MR e, WE MO
NORE, i, SHEDEASBEEEWL wt, woliwb B ERe L ER O W %,
. ARSI, R A R R R S

Bk, MWL E RTINS EEY, LHRESALEER, XA LBERE
211, 2P, BATREE DR SRS ES I, SN %8 A eraphics, het &
WEREMBEEY, P, goballillaylew R {ESOLID_FILL, EMPTY_FILL® {1 f
B fEgraphics, hifi @ L IE R ERE.

B, SEBE adaw, copBUEMR SR DT HE LT — A5 FMousefikb-
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F 11,2 ZERdraw,crp R BABF R RN LELTE

L # iR
w1 SEEOMAER
Wt LERIOMTH
Wr ZEFANER
Wb EEEONE
globaldrawcolor VARG RS EEG
globalfillcolor - R AR R B
globalfillstyle XA H AT AR
globallinestyle & it atstizh
globaltextstyle bR = 1 T v
maxx HEES BT
maxy FEABREBTR
mouse draw , cppi i )RR 2

dmouseobjRf B, Hilfk, kbdmouseobji HAEBET—EF EHBAMBHRRFEPEL
_Ms%%%ﬁﬁﬁﬁﬁmﬁﬁ{W%K%ﬁﬁﬁﬁﬁﬁ@ﬁo

11,1,2 ﬁﬁﬂ%ﬁdraw cppIﬁ
. ﬂﬁﬁﬂﬁ%ﬁ%%ﬁﬁwwCw*ﬁ#%ﬁﬁﬂﬁﬁﬁﬁﬂﬁkoﬁ@%ﬁ¢WU
— s Ay, RERNAEATNIRERRE AL RNBEDTERS 58

% faj R |
« TﬁT&%Mwm%M%ﬂﬁﬁﬁﬁﬂ-‘E&Eﬁmﬁ%ﬁlﬂ—ﬁﬁﬁﬁﬁﬁﬁ

e TEHE X R

v rlass drawingtool {

publ1c .
int x, y, gldx, oldy: // Current and last mouse pasition
int Ieft. top, right, bottom: {{ Bounds of the figure

- int drawcolor; // Color to be used in figure

" virtual void draw{void): i/ High-level drawing function
virtual vpid performdraw(void): // Defines user interacticn
virtual void startdrawing{void); {/ Sets up for drawing
virtual void updatedrawing{void}; // Interactively draws fiqure
virtual void finishdrawing(void); {// Finalizes drawing .
virtual void hidel{voidg} [ } // Removes figure from screen

_virtuagl veid show(void) { |} 7f Displays or updates figure

/{ The Toliowing member functions will be defined in the CAD program
virtual void display(veid)y { }

virtual veid getbounds(int &1, int &t. int &r, int &b) { }

virtual void translate(double transx, double transy) {‘;i

virtual void rotate(double angle) { 1}
}‘V1rtual drawingtoo] *dup(v01d} { return this;

drawingtoo KR LI PREEX, ¥, oldsBoldyFFig, 10T ERE YW A7 1)
MRGEE, MR B A O, B B,
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MR 15 Edrawingtoo B PG —~ R A BY, UEEFRTEN0E B & . 8
TR A Edraw( ) ERFBAFIE, ARIBEZT LW R RN, WiRHEAR,
RINRE, %0 EW SR SN O R E. BHR, WNREERD FEaE
BRI draw () e RIE. SRS N SRR AR SES 00 & /b ¥ 8
petformdraw( ) , RBIEMBR O BEKED &R, A, MUK Ererformdraw ()
EEHALL2E, A+ad. HEBHRSRNALNATHEEdawingtoo 288 (] H 7
REEBEBIFREER LRNFE T,

S R A RAR R ) TR while i 308 5 performdraw ( ) &¥,

while (Imouse.buttonpressed(LEFT_BUTTON}Y 3

— B, MBI FHmouse, getcoords( ) MR FRAIF. AHR T BCHlly A
BHER S tit A E WA R O AR, WEEER P E2F8HAES ok, np
#&s Wperformdraw( ) ZGplreturniffH iy,

mouse.cetcoords(x,y);:

if (x <wl || ¥y <wt|]y2>wb][y?>wr) return:
startdrawing({);

updatedrawing(};

finishdrawing():

T BSEB = B fstartdrawing( ) . updatedrawing( ) Flfinishdrawing( ) ,Ei#
TS, FHGF2EN, X=TRABREELE— K,
AN ARHERLIE S EE A BARNEANGE—~RKETLRS £ H T
H, RIFEEMEBIUERT, WRROMBERTEEEERHNERS . FX
i, BHRERXENRFEN EERITNRERE T BN,
IERNFEX=/HBEEPHFE 1. B startdrawing( ) AFNLEHEES
-8, fiin, BE—KRH, sardrawing( ) BN NAEBRERFEHE.
LA E AR, TinishdrawingfiT B E 2 H ER 2 5 DAMMERME. .
BEEHERBREZREALDENAR. HE2 BEREEBPREHEIZER. #
AT EN T RRE. "
updatedrawing( ) HERTAR, ERAIXFHTEIEMNET. ERRAELE
void drawingtool;:updatedrawing(void)
{ while {!mouse.buttonreleased(LEFT_BUTTOMN}} { /7 Button must be pressed

t .getcoords(x,y): // Get current location of mouse
?2uii ?:to?gx |§ yy!= oldy) { // Only update figure if the mouse
hide{): // has moved. Remove part or_all
show(}; /7 of the fiqure. Ufa? the figqure.
oldx = x; oldy = ¥; /1 Update saved position of mouse
H
H

}

BRI E S — A whilefFR, HXRERBERERGKEE, HARMET £ (&
B—T,— BHHGET BARiRe, W fperformdraw( ) FIHAERE) BaiEid, HEHK
FEEAR I, NWSEBALZLTE, HE, IREPLEMNRHELY, NEAYAEREHN &
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£, updatcdrawing () ABREPATLM, KEASERLALEERA 48, R ERK
FIRMR, ixpulEa e, RGNS RN EmRFDRIE,
if (x y=oidx || y r=oldyd { // Only update figure if the mouse

hide¢ )¢ // has moved, Remove part or all
show ( )3 J/ of the figure, Draw the figure
oldx =%y oldy =vy // Updaie saved position of mouse

}

BEEH 4B LER? HHRNEZ R updatedrawing ¢ ) FHRIshow ( )
hide ( ) RAFEH. XLFHHHTLEEMNEEE DHLER.

show () RARMETEEARY G0, Bhide () BiFaR? Higt, EXERLER,
R P EEER AN, B, hide () BRBTEEEEL #Hsbow () WHH
W, FHERMFRITEER L, =&AL i {FamMor T, DR B Ris
o, 0 PR R R MR B, IR M@ hide () Htshow ()R AE R oldxFoldyif,
ERFBEN R, UEEENEENARFRDoldcHoldyfIFIETE startdrawing ( Y
B, REH R ELupdatedrawing () FHywhilefFFHTHH.

WEHZ—TF, oldxFiloldy2 iy BRI R G 1 B Hfestartdrawing () BT upda-
tedrawing ( )} FE#, '

11.1.8 RELHE
MAERITO LR Fdrawingtool BB M RIR4y, IERNBENMEHLERE N T B
B TH, BT pencillooPEE M, ZABATLMELL2 hRORETEREER.

B 11,2 Hpenciltooltk F & g &

1 Flpenciltool, REHZA R, Rolplmeamiisk. SUBIEH 7% 4
BEEE, ARELE, REENTEEREN T ED S RESE & H L AR EER
i, OAHOSE RS —SEE . RATE B RS T TR 5w R S
BoRe )

WA—ILR, ®RdrawingtoolJRAE Hipenciltool, RIMTENEL FAURMAH B
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BHECIHERRR AR, RIIMEEEFE T HTIELEN BB, pencil-
tool KRR M HE M, HEALETRANOERBLRY. EhELE:

class penciltool : publi¢ drawingtool {// A curve drawing class
public:

virtual void draw (void),

virtual void startdrawing{void),

virtual void show (void) ;

i

B, draw () BRI ER, UERNTLUEIEHEELERERER Oz
f, WHNFERTHRILGABNZELNABERP, BHENTRHEENEHRT TN
F kA, FMREEE RNERRERESday () , ~BERLENG, WA A
drawingtoolfh R idraw () BB UELLELHE,

void penciltools:draw (void)

{
setcolor (globaldrawceolor) 3 // Switch to the global drawing coler

drawingtool: :draw { ) /! Draw with the pencil

}

T, Eilstartdrawing Pl EWBLLeEE SEEZRRREN, @ AKERD .
Tt B SN D A R - AR R TFE N L. HiL, SREBIHN,
B, HISH R, stardrawing () #Jimoveto( DUEEARMERN B R
&Ry iR T (LE, .

moveto(X-wl, y-wt)

WIER, ek Bmoveto ) Filineto( )i MR f LB PLEER N AR A A T A
#E. N, P JgmovetoC ) fff BRS04 H R N L IO ALAR frz%fﬂfﬁnmmr&w
Xy AR L 2 BB AR AR A R | |

B, Wikshow ( ) ¥ AE T R M A lineto ( YHIIE R T 1E:

void penciltool::show (void)

{ // Hide mouse before drawing
mouseshide( ) // Draw a line from last position
lineto (x-wl, y-wt), /! Restore the mouse cursor
mouse, show( ),

}

AT B S B bR BT 4R V08, B2 AR B lincto( ) Bamouse. hide( )

Himouse, show () o

11,2 8 B |

RERN COWTLHEE, LRNEE DT TEEEEA. Nk, M8 HKiEeraser-

tool, EABREIIRERFNFZT, BEELFEREENTREI6, SdkE 2/ Rk
3B AL EE B RLER, MR TT LB AR BRI — A B T 1 K e

F?i’b%ﬂi%’%Piﬁiﬂﬁﬁfﬂf]\%ﬂiﬁﬂﬁﬂ”ﬁ%“fﬁm LR — %) 48 LA SF, eracertool

Hi3 55 penciltoolBifpl, SR L MO TE BB, HAE HSOLID.FILL, HX 5 £ 19 &
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HENEEEA, BN TERdaw ) TREE, BEBRLI pencilool it IMEE. HAF,
R Rk AR draw ( ) REELETIRA LU F 143,

setcalor{getbkcolor()); /f Use the background color
setfilistyle(SOLID_FILL.getbkcolor()); J// to erase the screen

50 4 BROCTR I ER T BURBEE, MR BN A e G50 £ 6. B%
ZIEARR% ER THERASERSIZERL ¥, ERASERSIZE4S 4F R draw, b Ht Werasericol
P LR AL KRS,

const int ERASERSIZE = 5¢ /! Half the size of the eraser

AR LR RN KA —AEE, @S AL T i A R RN
TiE, EHEMHBGHNbar » 3, Teshow( ) PR ENFE,

barix-wl.y-wt.x-wl+ERASERSIZE,y-wt+ERASERSIZE): // Erase region

1.3 W &z & R .
W &spraycantoo LB RN BRI LM T LN At e
HEA IR R, MBI R, G IBREhE, RBEN e~ MUE Bk
BAR WSEHRXBEEMEARIL, ER GRS, AMBNCE R, PR b m kS
%, B EARES IS 4B M RARSE [ P R Ve e,
W T IR RLRR B O B R R il 1 2 (B BN BURA B EIED , A1 B #update-
drawing( ) , PIE—T, WMBESHEDEE, Wdrawingtoolfupdatedrawmg( ) B3R
YT H Rde () Fishow( ) .

o3
S, SRR
RS T R

R

R T R e T T T

B 11,3 #RAGhRETE
p B B Bshow ( ) P Y I Eor A 37 7 A2 i 500RL

for {i=0; i<B: j++)
putpixel{x-random(SPRAYSIZE}+5-wl,
y-randam(SPRAYSIZEY+5-wt.globaldrawcolor});
for (i=0; i<8; {++)
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putpixel(x-raadom{SPRAYSIZE-23+3-wl,
y-randam(SPRAYSIZE-2)+3-wt,globaidrawcolor);

g —forff IR I E RARE IR B BB R R 28 . H—AMorBF 2T RRAR
AR 8 %, TR AMoriB 2R HRE, WIEE, H g —for B3R AR E i3 & #
F R 4 B TurboCH F¥ftrandom( ) WIMLMLETRAG, XIS RF. WM KD
W4 d1 fEsprayeantool st PH M A WSPRAYSIZERE, (HAE, TERMorfiFF R € &
B B R R A TR AR AR S R E RS E R BT R,

11.4 LR
linetool M FEAR. MLHIFAERMNS, BEERRLH, K7 % R
RAREGEEA, RTS8, SRMERR, SR, B, % &% A,
netoolBst NE He ML B BLIR TG (L B B4R, HBIRARMATAIR. BIL, U RR7EFR A A
BAEL, LA HE BT, RSN CT R AR RERF B E
5, BB VAR S R RS M, I SRR T DA AT — R

J

B 11,4 {F Flinetcolxf &

TR AR, linetool KM T LIANITIEHI B ¥, lnetoolfli s — - HEE &
draw( ) , UERELEFENSE,

set]inest;«le(ghballinestyle.{).NURH_HIDTH]:
setcolor{giobaldrawcclor):

W, SR EREINORM.WIDTH, XARUE R R AR, PRATREAS 2 1 B
draw,cpp, BB LR S 2 frgloballinestyle Mglobaldraweolor RN L &L o

linetoolffy —~ BB T 2 4% b 1 48 5 8t i ] i BGL cetwritemode( ) H¥ (BB
=) REHW CH|” RHER TR, KIFRNERRABSERBER, WALKAMRER
CHEREE. —BRET ‘AR &R, NEAME—#SEENLEHH5, AT RS
%ﬁﬁ%ﬂ%%dﬁﬁ—tf-‘ﬁﬁﬁ%:EE&%ZE%EStartdrﬂwing()rPi’T-J‘F 45 BRY KA.

setwritemode( XCIR_PU]'_)_E
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FZ A, E5Ed “Rk” ERENREINRH L. BFEELBRE, MRANEE
éb?l‘ﬁi—%&i‘lﬁﬁ EET&EKEJ “RIK” HIFR.

e -1 1. T A L e = STy T it . . - L R T N O T ey



i i 25 TR AT YBT3, SRl R illpolygonteol, I WIHLTE £ LB INN TR,

B 11.5 Hrolygontool & % 34

BB o AR, Ri1EZupdatedrawing( ) ,UET N ASHEASES (¥
0 My do IR e L 5 1 A9 whileZE 35 o polygontooltf, doffSfH TWREEE T
HikHle UL, FEdofBICAHEE, HMILEMMIRARM. MBERIELKRE, NEER K
HebR, (EUTMBEHLFELETH, FEN—RNRALTTHTEH® SR MR, HE D
Horkd, NWEdn et EEHinishdrawing( ) RBE—MRERSE£WE.

HH, iBEWXOR_PUTH Hsetwritemode( Y , “Rk” fHATEHTEA Y & 5%
o HWEBAERHBEC, TRPAEGEABZE, B ERCOPY_PUTH RS MR EH
ZERGBEE. A, SHBEBRBHTLHSHLARIL R, X L8R REE
potygontoc M F M poly B v, A W, BB B AMAXPOLYSIZE A K /),
prolygontoolsri) B ¥ E 40,

11,6 H &£ ¥

REBRNIF R NKERE, LEZE T H i8I 45 B ~——rectangletoo 1fITi -
ectangletool, X H-ZRIZEBGl cctangle( ) Hibar3d( > frd BN,

KB —KERBCIY “Rt” fFIE@L R IR, B, W6 E T RREKE
SERUA S8 L L2 T bar3d( ) RZsetwritemode( ) {EikAI M, EF LIS 41 {4l
R LR ZREREETLHRAD, AEHESTAAbar3d () #EX/PMIEEE, G2
fF, MRBEERRO, MMbardd( ) WLIERAREL, ) XA LA fifillrectangletoo i
% MrectangletoolfR A H, XA RINIEMMY. WA, I MlinctoolJf tirectangletool,
LT LLR R e 0 P 28 A R A S s e r 2R R W {0 HE, B T X K, RS ElErectangle-
tool 28 o TWkAYEE H&show( ) Fhide( ) o T Hrectangle( ) &40 46 %,
fehide( ) @M (oldx, oldy) FUEAYRIREMMRIE, Wehow( ) M IHHN Rim
B & v o i, XERRIESH “RR7 SEEDRMERE 2 HTH .

NGRS, (RSN AT, Bk, Eiltdraw() fsartdrawing( ) , H
METEARREMNERINEL, (FRE RMEABRNERHIASHEARENA
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e > Hdk, BOEROrishdrawing ) , Hi3—AERAEARMN CEBRZ Bk ik 4
B) , BLRISLAEE TG WA RIS e BB A i bar3d () K5,

-bardd(al-wl,yl-wt . x-wl,y-wt,0,0); 7/ Oraw the filled rectangle

TRl B R AT Eﬂ]ﬁz’fﬁf%‘ﬂﬂiﬁ‘ﬂ?ﬂﬁ%@ Wb, e E BRI SRS
A 11 LASM 5k Bl

11,7 18 5
ETPRENT — B8R circletool X8, B AFRIZEB@ME 11,6 11 B 7~ Y
W, EiIEE RSP RTF B cdcleool BB X EME RF BB ERMUTRHE R
PR R A B AR SRR B, 4 W0 DU L R I ZE T A5, R 2R W R Ao

B 11,6 Mcircletoor @

PR RS A R A T T B S M IR I 2 IR TR, circle( ) BCAFsctwritemode( )
W, RO RREH L. S, TUBEEE ‘SFR” WRATE0 1 circle ()
i, BERMNARRAKITIE.

WG Z, REVEHectimage( > Fiputimage( ) AR §1= L% BRI L85 4
B AR 3050 Ao R A B R e R R, MO R AT LA AL Al R put'mage () B
FHBEEEE NBIR SR ERERE. XRE, ROMAATLEERA I F BEEA
#1 0k R TAFFII P B circletoo I 85,

. REBR—THKcircletoo I 85—+ 5, Ekbﬁ‘a‘:ﬁﬁﬂ“ﬂi‘ﬂ#éﬁﬁﬁﬁjiﬁ%ﬁﬁﬁ o
HE, HBEXREG, RERBERL SRS IRLLH.

S At gEcircletoo P LB ERMUAMB TR XA WAL EREE, £—, &N
BT @i i fgetimage( ) Flputimage ( ) MPUREHBR. HE, diobsoR @0 AR
@R, 5=, FFgetimage( ) Flpuiimage( ) BREESWERNPRE R 8 H
W, HBREL xR ERK P EUREEANLEHD, TAREH X getimage( I
SR, UEIGE. RNBLEG NS RPITERS UL RATFE—1 BEX Gk
ﬁ@jmcmczedﬁﬂcovmed%’ﬁﬁﬁ@iﬂ]ﬂ*ﬁfﬁﬂ, coverediflicovercd2fcircletool i i BRI
i AR

BEifdraw( ) B, FHROTULSENES B REFRENERETHE. — B4
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FLERS, WW M RYdrawd ) BELSBGLERAE. ZREELUS, B H b covered 1
Ficorered 2 E MK,

IR A R TR RRE, R & i mallocerror ( ) o M7, mallocerr-
or () BERILEY., RUMHEESEXMERLERSP, UEEFERSHEP KT,

Blstartdrawing( ) RARYOTHEELE. HER, EHH getimage () Hk, B
BEE M ELFLWRR. BRTRAZEOURTE — R, B HIAIN 85 #RE,

fupdatedrawing( ) A EHEEHEE. S8a0Rired, BRI .0 X 28 R
RSB M B 2 B 48, AW R e,

absradiusx = ahstcenterx - x): :

absradiusxf &5 I /5 B4t K 72N RA & Fshow ( ) i BBGIF Hcircle ( ) bR 408
Jh»

updatedrawing( ) MHAEREKAERE fgetimage( ) Fl putimage ( ¥ f Fily
RERENR, o, XEASRARIENTYREN I EFINRE . BROWH
H oY, MUELRERN L THRERE.

T
4 ) Region drawn
el /_ with the mouse
Drawing .
window
gﬁp?bﬁm
M draw
vﬂndJE
Scraen
. v,
L' Ragion of drawing window that is saved
B o117 Rk ge AT RY 1

fzeupdatediawing( ) P4 it-elseFAZERY, ENABZBELEY BRI &
P OB i 2 Sk

TR SR ey A AR R HA, MR E TR 2 RFNEEED,
BRIy A L, %, REAXK.

B Rcircletool i A — A RE R, WREHER0, WEREE. XELRG, B A
BGIF Hcircle( ) M 1RERPLEEAROMNT. HTPEXARAERNEBEN, ® KK, &
N1E il Zrabsradius 3 B R EH MENGE AT show( ) FEXHEME. RIOEL X ell-
pse( ) Flare( ) E3l BT RSB HRE,

1.8 @ &
T A6 2t e 2000 Fcireletoo) (e llipsetoo IS B SE R i, “H ZMINERZHE,
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ellipsetoolf VFIRM B M AT xFly 42, B F circletoolf, AR3fad 22 HE R BARIG A
xR, EyERME BN ET LRI,

i Fellipsetoolfn L 2efpl Feircletool2e R, FATM T A Hellipsetool, T 2% & &
Hcircletoolfy {ATD I 4 Bl IR BT SR A 6. HR, MEEE updatedrawing
), MARERAIE LUREME Ry RARKAETT, EfEH, Wikshow( ) R A LIEH i H
TIA % [,

11,9 H Gl
arcteol BB AN RFTZHIME —F 7 (9 3L . BIBHABCI arc( ) BEFER FX
EREWEE, TENERREAETREMMEarc() HEFTENRESH, I L
K PR BT R O I L Oy R e R R R R
FTAVOAEBarctoo LB = A MM (B B im0, HEE LT REERNEIEA.
L, HEAHLEEIRE, SHERAMEEZEHERIMEENM. @108 EINMY
ey

Sweep angle

/,,&/. ________ 3 o'clock position

B 11,9 Harctool gL
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% % circletoolfiellipsotool FiHE, FRAVEM H 3 B IR 25 AT A AL B A IR 0 g2 1B 1

LW AR R BUARIIE s, Wb, getimage( ) Fiputimage( ) MFFEERIIE—

B AR PR “R” RS, arctoolé&ﬁ%ﬁm%ﬁiﬂ‘]%iﬁﬁﬂﬂﬁ?
360K, :Eii,bkcucletoolifﬁ&arcmol ﬁ-ﬂfb%iﬂi_ffﬂ]‘arclool

11,10 RBEEXIE
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BANEY, BEMNEBEFERBALZERER, BREAZ—HRIEXH, BHEHE—K
Ze ARk 4.

BEE “RE” & (EXWHE) PEEEER. M, B—K % startdrawing( )
shEGeR. WHEA

setwritemode (XOR_PUT):

mouse hide{);
line(x-wl,y-wt,x-wl,y+textheight ("S")-wt):
mouse.show():

setwritemode{COPY_PUT);

FEREHENRT, A updatedrawing( ) FEGEHBEANET, YR HH, &
BE S A B B A B B string, —ANFTW AR INB]drawingtool, PIEZKIEIL W
EMERTHHER.

HFitexttoolid VR B Enter BN — AT W%, X 4G E #1480 v] ZEupdated-
rawing{ ) Bywhile{fIF-hR B Ehrdl lﬂ${ﬁCR X5 BT B 4,

if (¢ == CR} {
y +— textheight("8") + 23
x = leftx:

movetol{x-wl,y-wt): .
1f (Ten < MAXSTRING-1) string[lentt) = *\n's

ﬁnsﬁk%lﬂfp, muwﬁamxaﬁ%gmm@mmw, FHE X AL BB T IR A= H 4z
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M Fltexttoo LR EFEIR, BHEIEL, RBGIMME LI EIfEE M E XKL,
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HOREERT, REHEF clearviewpori{ ) ST, BRBROIAT EMTRERK £ —
Ad g, EXEHESETLEMLE2EER —BWAPED., XERMNOMERRF
P REEEN,

FlF11, 1draw b

v/l draw.h - Header file for the interactive drawing utilities
.41 used in the paint and CAD programs.
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#ifndef DRAWH
fidefine DRAWH
#include *kbdmouse.h”

f// The. drawingtool .class 35 .the base class which defines the basic format

/! of the drawing tools
class drawingiool {

public:
int x, ¥, oldx, oldy: ~f! Current and last mouse position
int left, top, right. bottom; /{ Bounds of the figure
int drawcolor: {f Color to be used in figure
virtual void draw{void); // High-level drawing function
virtual void performdraw(void); // Defines user interaction
virtual void startdrawing(void); /! Sets up for drawing
virtual veid vpdatedrawing(void); . /7 Interactively draws figure
virtual void finishdrawing(void): f/ Finalizes drawing
virtual veid hide{void) { } /f Removes figure from screen
virtual void show(void) { } /f Displays or updates figure

!/ Tha following functions will be defined in the CAD program
virtual void display{veid) { }
virtusl void getbounds(int &1, int %t. int &r. int &b} { }
virtual void translate(deuble transx, deuble transy) { }
viriual void rotate{double angle) {
virtual drawingtool *dup(void}  return this; }
b:
class penciltoal : public drawingtool {// A curve drawing class
public:
virtual veid draw{void};
virtual void startdrawing{void);
virtual void show(veid);
)i

const 1nt ERASERSIZE = 5: . /1 Half the size of.the eraser

ciass erasertool : public drawingtool {// An eraser class
public:

virtual void draw{void}:

virtual void startdrawing(void): .

virtual void show{void};

I

const int SPRAYSIIE = 15: [/ Size of the spray area
class spraycantool : public drawingteol { // A spraycan class
public: o ’

virtual void draw(void):
virtual void updatedrawing(vaid); |-
virtual void show(void):

b

class linetool : public drawingtopl { 7/ Draws single lines

public:
int x1, y1, x2, ¥2: /{ Endpoints of line drawn
int Tinestyle; _ /1 Line style used for lines

virteal void drawiveid):
virtual veid startdrawing(void):\l
virtual void finishdrawing{void):z
virtual void hide{void};
virtual void show(void):

b

c]a?s rectangletcol pub?ic'linetoal {7/ Draws a rectangle
public:
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virtua) void hide{void); '
virtual void show{¥oid);
HE

hléss fi11rectang!etoo]i: pﬁbliquectiﬁb1etosf{f-ff A filled rectangle

public:
int fillstyle:
int filleolor:
virtual veoid draw{void):

~virtual void startdrawing{void):
- wirtual void finishdrawing(void);

const int MAXPOLYSIZE = 40;
¢lass polygonteod
public:

int poly[MAXPOLYSIZE], numpts;

int filistyle:

int fitleclor;

virtual veid startdrawing({veid):

virtual void updatedrawing{void}:

virtual void finishdrawing(void};
i

: public lipetool

i .
T fF Fill pattern used in rectangle
-4/ Color used in fiY1 pattern

..ggl!'Can have this many edges
{ 47/ Draws a polygon

I/ Not used here, but will be latep

I/ Fill pattern used
17 Color used in fill pattern

ciass fillpolygontoel ¢ public polygontool € // Draws £illed polygon

public: )
virtual void startdrawing{void);
virtual void finishdrawing{void};

}:

class circletool ¢ public drawingteol { /7 Draws a circle

public:
int halfx:
void *coveredl, *coverdd2;

/7 These three variablés are used to
/! save an image where circle is drawn.
int cleft, cright, cbottom, ctop, oldright;

/4 Clipped figure

int centerx. centery, absradiusx, oldleft, oldtop: // Figure's dimensions

virtual void drawlvaid}:
virtual void startdrawing(void);
virtual void updatedrawing(voidj}s
virtual void hide(veid):

: virtual void show{void};

class ellipsetool
public:
int absradiusy:

virtual void updatedrawing(vaid);’

virtual void show(vaid):

}:

class arctool : public circleteol {
public:
int radius, angle;
virtual void updatedrawing{veid);
virtual void show(void);

i:
const int MAXSTRING = 80;

¢lass texttosl : public drawingtool
public:
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f! Draus an ellipse

£/ Tte y radius of ellipse., Tha
/! x radius is fnherited from
/7 the circletool class.

/! Draws an arc

/¢ Radius and sweep angie of arc

Il A string can be this long
/] Text entry class



int leftx, lefty;
char string[MAXSTRINGI: /7 Top-ieft Tocation of texd.

int-len;

. r F/ String entered
int textstyle;

vaid draw(void): ;; %::gtzsg; string

void startdrawingfvoidy)s
void updatedrawing{veid);
void finishdrawing(void);
B
class clearwindowtoel : public drawingtool f )
virtual void draw{void); // Erases drawing window
}: :
ffendif
.
void mallocerror{void):

4

// Function called if memory allocation fails

/! The fill parameters, drawing colors, and so forth are all kept as global
// variables. From time to time the current drawing, fill, and line

// styles may be changed, so before using any drawing function make Sure
/] the various drawing parameters are resel to these global values.
extern int globalfillstyle: // The fill siyle that should be used
extern int globaifillcolor; /7 Holds the fil) color that should be used
extern int globaldrawcotor; // Holds the drawing color to use

extern int globallinestyie; // Holds the line style that should be used
extern int globaitextstyle; // The text fonl to use .
extern int wl, wt. wr, wb: /7 Boundaries of the drawing window

extern int maxx, maxy: /7 Boundaries of the full streen

extern kbdmouseobj mouse; 7/ A mouse object is used for input

FI211,2 draw, cpp

// draw.cpp -- Interactive drawing utilities used in the Paint and
/{ CAD programs.

f#finclude <stdio.h>

fiinclude <graphics.h>

#include <alloc.h>

f#include <stdlib.h>

#inglude <time.h2

#include "gtext.h™

#finctude "kbdmouse.h* 7t tmulated mouse utilities

flinclude "draw,h" /! Function protofypes for draw,.cpp

7/ The fill parameters, drawing colors, and so forth are al) kept as global
/! variables. From time to time the curreat drawing, fill, and line .

// stvies may be changed. so before calling any drawing fuaction make sure
// the various drawing parameters are reset to these global values.

int gqlobalfillstyle; Jf The filt style that should be used

int globalfillcolor: // Holds the fill color that should be used
int globaldrawcolar: [/ Holds the drawing color to use

int giobaliinestyle; f/ Holds the 1ine style that should be used
int globaltextstyle; /7 Specifies the text font to use

int wl, wt, wr, wb; // Window bounds where drawing is to be¢ done
int maxx,-maxy; /7 Waximum dimensions of the screen
kbdmouseobj mouse: /1 A keyboard mouse is used for intera¢tion

/7 The high-level function that is called to draw a figure: It sets
/f the viewport to the drawing windew. calls performdraw(} to

/! perform the drawing action, and then restores the viewport to

// the full screen,
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void drawingtool::draw{vold)

{

struct viewporftype view:

getviewsettings{&view}; [/ Save the viewport coordinates
setviewport(wl . wt. wr . wb,1}; /7 Set viewport to drawing window
drawcolor = globaldrawcolor; /4 Save the drawing celer
performdrawi ) : /f Draw the figure

// Restore viewport coordinates to these saved earlier
setviewportiview.left view top.view.right . view. bottom. view.clip):

H

Ft Drawing begins when the left mouse butieon is pressed. Then the

f/ coordinates of the mouse are checked to see if the mouse was pressed
/1 outside of the drawing window. [f so, the drawing function ends.

// Otherwise, the drawing takes begins by calling startdrawing(). .
void drawingtool::performdraw{void)

while (1) {
while {(!mousc.buttonpressed(LEFT_BUTTONY) : // Wait for button press

mouse.geteoprds{x,y}; /f Get location where button was pressed
f (e <Cwl [y <wt Jfy > wb |, ¥y > wr) return:  // Exit drawing
Ztartdrawing(l; : /! Setup for the drawing
‘updatedrawinag{); /! Do the drawing

finishdrawing(): " {7 Cleanup drawing as neesded

H
}

ff Initializes the drawing style and various variables used by the
ff drawing functien. By default it saves the last location of tha mouse.
void drawingtool::startdrawina{void}
{
oldx = X: " oldy = y;
}

/7 Complete the figure being drawn, Most of the derived classes will

// draw while the left mouse button is pressed. Note that the figure is not
// updated if the mouse has not been moved.

void drawingtool::updatedrawing{void}

{
while {!'mouse.buttonreleased(LEFT_BUTTON)) {* 7/ Button must be pressed

mouse.getcoordsi{x,y); // Get current location ¢f mouse
if {x Y= oldx |1l y '= oldy) { // Only update figure if the mouse
hide{): /t has moved. Remove part or all
show(): /4 of the figure. Draw the figure.
oldx = x; oldy = y: /! Update saved position of mouse
H
)

}

// Perform any final operations that must be made to finish the drawing.
{/ For instance, figures that are drawn with exclusive-OR tines must

7 be redrawn with the exclusive-OR feature disabled so that the figure'sg
/7 color will come out correctly By default, do nothing.
void drawingtocl::finishdrawing{void) { ]

/! Use the global drawing celor for drawing with the pencil class
void penciltool::draw(void) ’

{
setcolort{globaldrawcolor}; /1 Switch to the global drawing colgp

drawingtool::draw{); f{/ Draw with the pencil
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}

// Initialize drawing with pencil by moving the current positicen to
// the current location gf-the meuse, Adjust for the fact that the -
/{ mouse coordinates are given with respect to the whole screen and
// the pencil tool's coordinates are retative to the drawing window.
void penciltpgl: startdrawlng{vOIdJ

{ ' .
drawingtool: startdrawlng(}, f1 Ca1Y drawingtocl's startdrawing(}

movetofx-wl,y-wtl; : /{ Set the current position _
] . ‘\_. _"ﬂ.";

/7 Draw a line from the last position of the mouse to its current position
void penciltool::show(void)

{ . ) .
mause . hidel): /1 Hide mouse before drawing
lineto(x-wl.y-wt}te S -f/ Draw a line from last position
mouse.show{); // Restore the mouse cursor

} .

/7 Use a solid, background coloh to erdse a region of the screen
void erasertoal::draw(void)
{

setcolor(gethkcolor{}); I/ Use the background colom
setfillstyle(SOLID_FILL. getbkcoior{}}' /] to erase the screen
grawingtool: :drawl); G {f Draw with the eraser

} L -

f/ Erase the spot pointed to when the Teft mouse button is pressed
void erasertool:istartdrawing{void}
0 .
‘drawingteol::startdrawing();
show():
}

/1 Erase a rectangular region of the sereen where, the mouse is located
void erasertocl::show({void}
{

mouse . hide(); // Remove the meuse from screen
bar(x-wl,y-wt.x-w1+LRASERSIZE,y-wt+ERASERSIZE}; // Erase region
} mouse.show{); /I Restore the mouse cursor -

// Initialize the random function to be used by the spraycan tool
/1 before perfarming the spray painting

void spraycantool::draw{void)

{
randomize{); I Initializes random function

drawingtonl: :draw(}; I/ Use spraycan
} : . _

// Override drawingtocl's updatedrawing!) function so that the spraycan
/7 paints ag long as the left mouse button is pressed--even if the

// mouse has“not been moved.

void sprayéantool::updatedrawing{void}

{
while (!mouse.buttonreleased(LEFT | BUTTON}Y 1
mouse.getcoordsix,y): !/ Get current mouse locatfon

show(); ; i Spray paint
P ol
)
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{/ Spray 3 small region of the screen, Two separate for loops are
/4 used to randomly paint a series of pixels using the global

/1 drawing color.

void spraycantool::show(void}

!/ Remove the mouse before painting on the screen

mouse.hide();

for (int i=0; i<B: i++) // Randomly draw 8 pixels

 putpixel (x-random{SPRAYSIZE)+5-wl.

. y-random{SPRAYSIZE)+5-wt, g1oba?drawcclor):

for (i=0: i<8; i++) {1 Randomly draw ancther B pixels
putp1xel(x random(SPRAYSIZE-2)+3-wl, .

y-random{SPRAYSIZE-2)+3-wt.globaldrawcolor);
mouse.show(); // Restore the mouse cursor to the screen

}

f{ Set the line styles and calor before drawing
vu1d Tinetool::draw(void)

{
setllnestyletgloba]?inestyle.U.HDRH;HIDTH); /7 Use global line style
setcolor(globaldrawcalor); o " }f Use globa) draw color
linestyle = glotallinestyle; {f Save tine style used
drawingtool::draw(); ' /¢ Draw one or more lines
) B

{1 Use exclusive-ORed Yines while the line T initially drawn
void linetool::startdrawing{vaid)
{
drawingtoo) ::startdrawing();
setwritemode(XQR_PUT); 7/ Use exclusive-OR Tines while drawing )
xl o= X oyl = y; // This will be the stationary point of the line
} .

/f Oraw 3 line from fixed point where the mouse was pressed (which
/7 was saved in startdrawing{)) to its current location, Save the
/7 current location of the mouse in (x2,¥2).

void linetool::showl{void)

{ mouse. hicde(}; /7 Hide the mouse before drawing

i 1-wl,yl-wt n-wl,y-wt)s: // Draw the Ting
;;:Eéfsh:lti! g 7/ Restore the mouse to the screen

X = x; y2 =y // Save the line's other endpoint
) .

I/ Erase thelline by drawing it again, This works since the exciusive-OR

/{ mode is being used.
vaid linetool::hide{void)

i he mouse cursor
mouse . hidel}: }/ Hide t A
Tine{xl-wl.yl-wt,01dx-wl, 0ldy-wt): {{ Erase the line
mousé ., show(}: /7 Restore the mouse cursef,

}

7/ The size of the line has been fixed. so switc@ out of exclusive-OR
/i mode and draw the line in permanently by drawing it again.
void linetool::finishdrawing{void)

{ {ve-OR mode -
i OPY_PUT): ;7 Get out of exclusive-
:ﬁ&:i;femGGE(c // Draw the line in permanently

1
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{1 Drawing a rectangle is simitar to drawihﬁ a line, except that
/! rectangie() is called rather than line().

void rectangletosl::show{vaeid)

{

mouse.hide(); /f Hide the mouse curser
rectangle(xl-wl,yl-wt,0ldx-wl oldy-wt); // Oraw the rectangle
mouse.show( ) ; /] Show the mouse cursor’

}

/7 Remove the current rectangie by drawing it again. This function
/7 assumes that the exclusive-OR feature is being used.

void rectangletonl::hide{void)

{

nouse.hide(): S /1 Hide the mouse cursos
rectangle(xl-wl yl-wt, x-wl,y-wt); /7 Erase the rectangle .
mouse.show(}: {1 Show the mouse cursor

}

/I Setup for drawing a filled rectangle by selecting fill settings
/i before performing the drawing operation
void fillrectangletool::draw(veid}
i
setfillstyle(glabalfillstyle,globalfillcolor):
rectangletools:draw{};
}

/7 Use a dashed rectangle while setting the size of the filled rectangle’
void fillrectangletool::startdrawingiveoid)
{
setlinestyle({DASHED_LINE, O, NORM_WIDTH) ;
rectangletool::startdrawing(}:

}

// Draw the filled rectangle .
void f111rectan91eton]::fin1shdrawing(v01d)

{
i le{ 1oballinestyle,0,NORM_WIOTH):
ngL;?izgzde(gDPY_PUTl; /¢ Switch out of exciusive-OR mode

se. hide(}; )
?gﬂ3d{x1-wl.y1-wt.x-wl.y-ut.ﬂ.ﬁ); I/ Oraw the filled rectangle
mouse.show(}; '

}

// Save the starting location of the polygon. These coordinates are

// saved in the same array. poly.

void porygontou1::startdrawing(voidl

{ linetool::startdrawing():
fillcolor = glgbalfilleslor;
filtstyle = globalfilistyle:
poly[0) = x-wi; poly[1] = y-wt:
numpts = 2;

!

/{ Override update
/) specify the location of verfices
/f the drawing of the pelygon. )
void polygontool::updatedrawing{void)
{
do |
mouse.getcoords(X,¥}:

/7 Save current location of mouse
// One coordinate pair is saved

drawing(} 50 that the left mouse button is esed o
: and the right mouse bqtton&gnds

/1 Get current Tocation of mouse
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Tf (x !=oldx [| y !=oldy) { /7 1f wouse hasn't moved, update

hide(); i# turrent edge of polygon
show{): .
obdx = x; oldy = y: /! Remember last Tocation of edge

}
if (mouse.buttonreleased(LEFT_BUTTGN)) {

mouse .buttonpressed (LEFT_SUTTON);

setwritemoda{CQOPY_PUT): i/ Draw Vine in permanently

show{};

setwritemode(XOR_FUT): ff Switch back to exclusive-0R mode
X1 = x; ¥yl = y: . f{ Save the new vertex of the lipe
poty[numpts++) = x-wl; poly[numpts++] = y-wt;

}
// Eng drawing when right mouse button is pressed
t white {!mouse.buttonpressed(RIGHT_BUTTON}} ;
} ..

/7 Close of f pelygon by drawing a line back to its beg1nnin9
void polygontool: -fnnishdraw1n9(void)
{

poly[numpts++} = x-wl:
poly{numpts++] = y-wi:

polylnumpts++} = polyl0];
polylnumpts++] = poly{l}; .
setwritemode(COFY_PUT); !/ Draw line in permanently
mouse hide();
line{x]-wi,yl-wi, x-wl,y-wt};
line{x-wl,y-wt,poly{0],poly{13): ! Close polyqon
mouse,show():

)

// Prepare for drawing a filled figure before calling the polygon routine
void fillpelygentool::startdrawing{vaoid}
{
setfiltstyte(giobalfillstyle,qiobaifillcotor);
polygantool::startdrawing(};

/f Braw a filled polygon
void fitlpolygonteol::finishdrawing{void)}
{ oW
polylnumpts++] = x-wl;
poly[numpts++] = y-wt;
poly[numpts++] = po]y[O]:
polylnumpts++] = poly[l];

setwritemode (COPY_ PUT) // Draw line in permanently
mouse. hide(); // Hide the mouse cursor
fillpoly(numpts/2,poly}; /f Oraw the filled polygon
mouse.show(); /1 Show the mouse cursor

{3 TS
}/ The getimage{}) and putimage().functions are used to create a rubber-"
/7 banding circle effect by popping up a “window” with a circle in it.
/f This function allocates and frees the memory used to save the screen
// where the circle is displayed. Since some high-resolution modes
// consumé more than 64K, the drawing window is saved in two pieces,
// coveredl and covered?.
void circletool::drawlvoid}
{
halfx = (wr + wl) / 2: /1 Split drawing window into two
coveredl = malloc(imagesize{wl,wt, ha)fx,wh}): /f Allocate memory
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covered? = malloc({imagesize(halfx,wi,wr,wb}}} .
if {covered]l == RULL || covered? = NULL) mallocerror{}:

setcoloriglobaldrawcelor); ff Prepare for drawing
drawingtoo] : :draw(): I/ Draw one or more circles
free(covered?); /7 Free the memory allocated earlier
free{coveredl);

}

!f‘Staft drawing by saving the point where the mouse cursor is located
:o1d circleteol::startdratting{void}
drawingtool::startdrawing{);
centerx = x; centery = y: . .
oldleft = x; oldtop = y: oldright = x3
mouse . hide{):
getimage{uldleft-wl.o]dtop-wt.a\dleft-wl.o]dtop-wt.coveredl):
getimage(oldleft-wl,oldtop-wt,oldleft-wi,oldtop-wt.covered2): .
mouse.show();
}
// Draw a circle while the left mouse putton is pressed. Need to
J/ calculate the bounds of the drawing window to be saved. These
/7 values are stored in cleft, cright, ctep. and cbottom. The radius
7/ of the circie is changed as the mouse is moved teft and right
void circletoc!::updatedrawing(void)
{
while (!mouse.buttonrelessed{LEFT_BUTTON)) {
mouse.qgetcoords{x.y}:
absradiusx = abs{centerx - xJ); // Calculate new radius of circle
{f Clip the region that must be saved below the circle
/! to the boundaries of the drawing window
if (centerx-absradiusx < wl) cleft = wl; ' 1
else cleft = centerx - absradiusx; ;
if {centerx+absradiusx > wr} cright = wWr; ;
else ¢right = centerx + absradiusx;
if (centery-absradiusx < wi) ctop = wis
else ctop = centery - absradiusx:
if {centery+absradiusx > wb) cbottom = wb:
else chottom = centery + absradiusx:
if (x '= oldx) { // If the size of the circle has changed, redraw it
hide{):
show();
oldleft = cleft: oldtop = ctop;  oldx = X, oldright = cright;.
)
}
}

/] Remove the current circlie by overwriting it with the stored screen
// image that was saved before the circle was drawn
void circletool::hide{void)
{
mouse. hidel};
putimage{o]dleft-wl.aTdtop-wt.coveredl.COPY_PUTI; )
putimagel{o1dleft—o]dright)lewl.o1dt0p-wt.covered2.COPYdPUT[ﬂ
mouse.show(): '

}

/7 Draw the circle, but first save the screen region where the circ1g
/7 will be drawn. This screen image is used in hide() to erase the circle.

void circletool: :show(void}
{
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mouse . hide{):
getimage(cleft-wl,ctop-wt,(cleft+cright)/Z-wl,cbottom-wt.coveredl):
getimage((c1eft+cright)/2-w].ctop-wt.cright-w1.cbottcm-wt.coveredZ):
if (absradiusx != Q) // Draw circle if its radius is not zero
.cirgle{centerx-w},centery-wt, absradiusx); /7t Draw circle
mouse.show(); .

}

/! Drawing an ellipse is similar to drawing & circle except that
f/ when the mouse is moved up and down it also changes the vertical
f/ height of the figure
vpid ellipsetoot::updatedrawind{void)
{
while {!mouse.buttonreleased(LEFT_BUTTON)) {
mouse.getcoords{x,y): -
absradiusx = abs(centerx - x): absradiusy = abs{centery - y):
/7 Clip the region that must be saved below the ellipse
/! to the boundaries of the drawing window
if (centerx-absradiesx < wl) cleft = wl:
v else c¢left = centerx - absradiusx:
if (centerx+absradiusx > wr) cright = wr:
else cright = centerx + absradiusx;
if {centery-absradiusy < wt) ctop = wt;
else ctop =~ centery - absradiusy:
if (centery+absradiusy > wb) cbottom = wb:
' else cbottom = centery - absradiusy:
7 If the size of the ellipse has changed, redraw it
tf (x i=oldx || ¥ != oldy} {
hide():
show():
otdleft = cleft; oldtop = ctop; oldright = cright:
Cooldx = x; ¢ldy = y;
}
1
}.

{/ Display the ellipse, but first save the screen region where the

// etlipse is te be drawn so that the ellipse can later be erased

/{ by overwriting the screen with these saved images,

void ellipsetool ::show(void)

{
mguse.hide():
getimage(cleft-wl . ctop-wt.(cTeft+cright)/2-wl . chottom-wt.coveredl):
getimage{{cleft+cright)/2-wi.ctop-wt,cright-wl,chottom-wt.covered?):
1f (absradiusx f= 0 &% absradiusy != 0) // Draw ellipse

ellipse{centerx-wl,centery-wt,0,360,absradiusx,absradiusy):

mouse,show();

}

f/ The radius is changed by moving the mouse left and right. Tha '

// sweep angie of the arc changes as the mouse is moved up and
/7 down.

void arctool::updatedrawing{void}
while (!mouse.buttonreleased( LEFT_BUTTON)) ¢
mouse.getcoordsix,yl:
radius = abs(centerx - x):
angle = abs{centery - y}:
if (centerx-radius < wi) cleft = wls
efs2? cleft = centerx - radius:
if (centerx+radius > wr) cright = wrg
else cright = centerx + radius:
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{f (centery-radius < wt} ctop = wi:
else ctop = centery - radius;

if (centerytradius > wb} chottom = wb:
else chottom = centery + radius: ,

/! 1f the size of the ellipse has changed, redraw it

if {x I=0ldx || ¥y != oldy) { ’
hide();
showi{}; L S
oldleft = cleft; oldtop = ctep: oldright = cright;

Toldx = x; wldy = ¥; . '
'}
y
y

/7 Draw the arc using the current radivs and angle. See the
// discussions for the similar functions in circletool and ellipsetools
// for how this function works.
:oid arctool:;show(void)
mouse.hide():
getimage(cleft-wl.ctop-wt.(cleft+cright)/2-wl chottom-wt.coveredl):
getimage({cleft+cright}/2-wl,ctop-wt,cright-wl chottom-wt, covered?);
if (radius > 0 && angle > O _
arc(centerx-wi,centery-wt.0,angle,radius)s [/ Draw the arc
mouse,show(); :
} f
/7 Mrites text to the drawing window. A vertical iine is used as s cursor,’
// Thz text is saved in the field “string.” Use the global drawing
/4 color as the color of the fext.
void texttool::draw{void} .
[ ’
setcelor{globaldrawcolor);
settextjustify(LEFT_TEXT,T0P_TEXT):
textstyle = globaltextstyle; /1 Remember which font is being used
drawingtool::draw();

)

void texttool::startdrawing{void}

{ .
while {Imouse.buitonreleased{LEFT_BUTTON)} :
drawingtool::startdrawing();
setwritemode(XOR_PUT);
mouse.hide{); // Exclusive-QR in & cursor where mouse was pressed,
Tine(x-wl,y-wt,.x-wl,y+textheight(*5")-wi);
mouse.show{}:

setwritemode{COPY_RUT); f# Make sure to use the right mode when
moveto(x-wl,y-wt): /1 displaying text

Teftx = x;  lefty = y; J/ Save starting location of text

len = 0; : '

)

J1 ¥ain function to enter text. It-displays characters
/7 entered until the left mouse button is pressed,

void texttool::updatedrawing{void)?
{

cdnt ¢

char buff[2];

while (1} { - _
g_p_mouse.waitforinput([EFT_BUTTﬂN): : .
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if (c < 0) break:

mouse.hide(); , o
setwritemode(XOR_PUT); ' 41 Erase-the cursor.
Tine(x-wl,y-wi,x-wl, y+textheight ("5*)-wt); - T
setwritemode(COPY_PUT): - . :

mouse.show(); . -

JE{c==CR) { o £ If input is a carriage returns

vy 4= textheight(*S*) # 2; // then move to another line and
x e leftx: _ /i insert a newline character into
mevetolg-wi,y-wt): - /{ the string array.

#if (len < HAXSTRING?IJ string[lent+] = "\n';
else { )

sprintf(buff,"%c”,c);

‘mouse.hide();

jouttext{buff): /# Write the new character

‘mouse.show(): .

x += textwidthlbuff); // Keep track of the cursor location

if (len < MAXSTRIRG-1} stringllen++] = c: // Add character to string
) | |
"setwritemode(XOF_PUT);: f/ Write a new cursor

mouse.hide¢): - '
Jdine(x-wl,y-wt x-wl,y+ttextheight{"S*)-wt);: // Display new cursor
" mouse.show(}; S ' -
;setwritemcde{COPY_PUT}:
i E

-

{7 Finish the text insput routine by adding a NULL character to the
/1 end of the string entered and erase the cursor, o
void texttool::finishdrawing(void)

Ysetwritemode{ XQR_PUT): /f Erase the cursor
‘mouse.hide{):

Tine(x-wl,y-wt.x-wi,y+textheight("S*)-wt});
mouse . showl };

 setwritemode{CQPY_PUT):

stringflen] = *\0"; {/ NULl-terminate string

}

/1 Erase the drawing window
void clearwindowtool::draw{veid}

{ )
iyiewporttype v

getviewsettings(iv):
setviewportiwl ,wt,we wb,1};  // Set viewport to drawing window
mouse.hidef)-
clearviewport(}; 72 ' indo
mOUse.ShoE(]; /1 trase tha drawing window
1/ Restore viewport settings

: set?iewport(v.Téft.v.top.v.right.v.bottom.lJ:

I 1f an érror occurs in memor ion ca
¥ allecation call this routi

/! an error message will be displayed an ' 1 e

) e d th i
void mallocerror(void) P ¢ prosram will auit '
{

closegraph():

printf(*Not enough memory to run progr -

AR y programinin®};
}
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$1-% mmE R RF
FEERAEEGER, - CRRNERELEMLEBNZFRET —EERGE
BRF, $=, BFvEEEFHRFARE. Wi, RS &0EEHE TR
B, EVEIARNEERFAE—RHES, BRNMREERKEXSETRRR A

LB, FEZRATZH, ﬁiﬂﬂﬁﬁ%?ﬁﬁi&t@iﬂﬁﬂﬂﬁiﬁﬁﬁﬁﬁ, {%ﬁ%juﬁiﬁ
T B I R Y B S 40

12,1 EERBRFEAR

BARMWEBRFHN TEEAAEFBIFLGHLTH, Bk ging %
TF 5 T £ RS LU SL B 7 o P — 7 PR S0 H 4 R B A 4L BUR 4 o 85— 4, usertool,
A usertool, cpp (¥) R12,1MFIK12.2) ABRNERNTDEFHRENS R W0 X8
TH, BN BR TR R, — AR EE - el SoHERITHSY
WA SCfhinteract, hfflinteract, eppF| (11, 3FF 3 11, 4) , JB & draw, cppRiusertool, cpp
W T SR 5 b A PR A B A e P B 1 — R R TS MO 5 5 — NS0 R paint, cppo
AT A ET, N R B E DR R, MBS N RN, 2 E AR R
5o LT ALS R P A RIR . 7L B 45 R FU 12,5 W] % Bl paint, cpp,

12,1,1 {ERRENS
A2, LU EERFRENRFE L. Wk, bRy O 08 B R4 R,

BT
1%
[]
0
%

J
B
o
¢
A

B 12,1 paint,cppBF
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fELRE AR A R SR B B SRR e W BRI R A A B R R
WIS SRR, RFE RO TR AR T 4 T 20l Y 4 IR 0 B B0 — 3 5 o 7E B
SRE RIS AR T AR R B R A,

SR E TR, B4 PR — S RN interact, cpp3C A EINY & B
B EERN KA. FE, XERENSEE 4 (B, $59 GHES R
B, SLTOET DUEM R BB R . B30, MR R4, spraycantool T H
FEORAHE D UANEE. T2, ERIKEUH, B Tinteract,cppBFa,
R RN R T A B B — | -

intcract.cppl‘ﬁiﬂ‘ﬂﬁ'ﬁﬁﬁﬁlz,lqﬂwﬂiﬂﬁ?_“/‘ﬁ%ﬁo A interactiE B X
G TR 10 20 TR R e B —ilE, BRI SR g

class interact {

public : :
int cmd:- . /7 Letter command that selects the object
int left, right: /7 Screen region where ‘command is displayed

int top, bettom:
drawingtool *itogl;
interact(int ¢, int 1, int t. int r. int b, drawingtoel *t1);

virtual void select{void):

J.‘.rir'tual void highlight{void):

interactif) 3~ A LHE R E A MEBWRBREE, BT RFMN, THT® &
SRR R UTHAIR, left, right, topflibottom'E LN S B W R K, KK
AL AT U B 2 R B T R R AR R, T — A TR itool, R
Y Finteractif R PITMdrawingtool B R, HEE, LEUH—4984, #HER4
LI FIRERE UERHAST SR HART RERTRNIT—RA BT,

nteract B AF ZAHARR H—PRE TR Linteract RN ER, B4
BEXRRNBRFRRERBRAF, DEREIYEEREN RN ER NS ET NS R
1B A EE HMCADR P & — AR TR interact W 52,

Hianyselect () MABP A EEinteractft, EMATEH Wdrawingtoolyf £,

void interact::seTecttvoid)

@ighlight{): // Show that the option has been selected
Ttool->draw{); {/ txecute the function selected
highlight(): // Restore the option to its normal state
# 12,1 Ainteract,cppi iy X4
® B # R
interact RN R EE ST —#2
userinteract TRAER interact, BRTIOANFEEN SN EREER A2/, fkinteract B7
R —EE
tootset 2 E T AR SA LN EFE MG E =185 0

EAYRIBELBNRGLEREMLAARRAR, 582 —T, daw () %
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FIF 4 fbdrawingrool 2 B R Bt RUERE @ fEselect() T highlight (D 1733
TR B 5 T PR PR Ao ‘

T, highlight( ) AR BRAER RIMIB G W, 58— B AT BRAE
T, THE T W BB RER SR B E R I R

interact S HBELIR NI S B T HA B AN 2 T 0 SRS, 10, H XK
—f R, BYREEOE, RIOEEHER, FERERENR. X i, interact,cop
HEEIE IR & W Fuserinteract, T#kRinteract WG HRTE, BT E B & select() »
#1135 M A drawingtoolfidraw ( ) JRA B, A HBEAZ 1

vietual void select(void) { ftool->draw(): |

PR& AT F12, 350 71 e interact, MR X A Wuserinteract 53R B XA 15
G

MERNARENRER, ZEKATRMNAREEZLEATE, RNTFEEL—HE
X— W R AR, K& Einteract, cpprrcolset B M fE k. TR AR,
toolset 4 & — LA 35 1 B too i interact W B 841, MY MMBAMN —HZDH B N &
;s '

const int HUMTOOLS = 21;
class toolset {
public: .
interact *tool[NUMTOOLS]:; /7 List of tools
int numtools; /! Humber of tools in Tist
toclset{void) { numtools=0; }
void add_tool{interact #*t);
void anytoprocessiint ¢};

}

FHR, RODEDMHRIEENUMTOOLS{UM 2144 H A A B2 ], Rl K
3 & P4 3R AT 4 ) T TR FE FICAD R T

Ftoolset i [{numioolss BHE F too B4 NI R o TEtoolse iy AR 1) 14 4
0, WAL MR B Radd tool( ) MR RKMIES. WHMT,

void toolset::add tool(interact *t}

{ - -
{f (numtoogls p= NUMTOOLS) return; // No more room in list

tool) (numtooist+t} = &3
1

RNDF R BELSENNEFT NG~ AT R Haddtool ) o #w, 25 &

BRI MERENL UA ¢, 10> 3] (36, 42) ) FeaE L, BAFER B —
Aioolset % A Fi——AME I R,

toolset tools;
drawingtool *spraycan = new spraycantgols

MRIGHE Fladd_tool( ) IMWiikF THRE M toolset 4EIFHI R H,
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to0ls.add_tool (new 'ihteract('s'.4.10.36.42.spraycann;_

- TR MCADRE R 8 F B toolset i 55 /5 — AN 5 B $anytoprocessig 2 4% T
W—AETT R, B, WRFE. &R R, B -clse if 47 A E B i,
AT — 1 S A BB TR R Flanytoprocess( ) MCiE. WAR DR Bak 1 % B W 47
ELCR, AR EAERE TP R NF R Bwaitforinput( YR E 2. MR cRKTF0, I
AR ARE MREEAT, W T BTG, ﬁﬁ,ﬂ% DT, MBHEREIH
#, AEHAHE,

%t Fanytoprocess( ) WTRMAE, BABANFAREUEE IR U B H. K
W, TR, MMBEFSER, SHTRRESNNAK, RESRTEEE, b
T RMTER AT BT RFRIME—REN R R, TPATTR 0 3 B select ()
R B

eise if {c < 0) { // Mouse button pressed
mouse.getcoords(x,y): /{ Find which region was selected
for (i=0; i<numtools: i++) { '
if (mouse.inbox(tool[i]->1eft, tool[i]->tap,
toolli)->right,tool[i]->bottom,x,¥)) {
tool{i]->select{); /! Execute the function
return;

b
o}
b

12.1,2 @jﬁﬁ

i i T A B R A Bl fE paint, cop *T?"ﬂl’lﬁ setup-screen( ) M A, &
ML —AKEY, BDRLEETUVEENR B, RE2MASEREG,

setup_screen( ) KBS ARERFHTBB L HGH KB LFE, EE AU
Tl

h = textheight{"H") + 2;
setfillstyla(SOLID_FILL,EGA_BLUE);
bar3d(0.0,maxx,.h,0,0};
outtextxy(2,2,°Text iine (lear Quit™}:

T BRBE AU A B 027 1 T SR B AT AE . B — M A IR G —~ ATE S
frd (Text, Line, ClearfliQuitd FMEIRF LN &4 XEAEREL—T T #
BT 1) M B S B B interact, cppil . X B IR {14 K1k rtoolsifjtoolset i GLa EFEIn-
teract, cpp LI, BRIM—-%) % RltoolsF & 5 3 Fladd_tool( ¥ R EH.

LEFOXHSIE RS R, RIS ETEEY TRELMSERE, HEE, JB¥E
B A2 TR ERFTE setup-sereen( ) PH—-XE&BE By, MERNBERDET
ALK AT, BT, AEtextfERITRERT, TR R UIEexswindowx M textwi-
ndowy, XHAF T fEusertool, cppHiE X,

TR B PR BARERFELNN — ROVEH, FEMNERLET R ooz &
f. SCRPAEIAG — A BER 19 S S, TERNIFR B REREN, SRELE
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A .

BARBERAT IR Bk, NENCHREREETR GXiftusertoo), cop it iy
H¥rcad_icon( ) SEHR) o ik, E4F @I Madd-tool( ) HMBIFEW LR RE .
LA TR B RN EE T —ER A S B R

Fesetup_screen( ¥ M TR RABELHERENERBEBRNEC W AR, X
TR BT —3, 8 3% AdrawingtooiR MBI FRBEZ—H A H R
B EN, ki (changefillpatierntoolfichangefillcolortocl) %8 #Eusertool ,
copPB LR, TBEFIMNE X4 B fusertool b,

RELIEX BB R S PTEMTR R, ROPEXENRFNMBRIIGITEL P, 3H
A ENdaw () REEIE BN MRS ECNRE-RBHEL, #F XL,
Wi B BRI B — MR H Brdrawingtoolffdraw( ) WA EH, FHARBERE U &
bk SERNEE 3P AR T _

HF BT R R BB ROE, FruExeRE g draw() B Y
EREHERRTHOMERL, BN EREL, 5@k ag—Riodu,
BAE) BEEE, UEEFTRLESRAIRE. REROFPNFELS — B R
REMH6, ENENARBEERIL. BiFEE, RMBFRBHNEE —BTEnT)
RATER GFh, WRENFEA ML AN RFNZERHE R ME G,

EEEEFAEFOXEEARANEE R RN TEARRMBARETZRE, i
% 38 .7 — 4%t B changedrawcolortoolifihl, EAERIMMTAEUHZELEE A .
P, SUREE KR, YHARAKERYWEEEA, WRERRAEEE AR
WEN T HFHEAIEE, hilfEdsfEchangedrawcolortool i ifdraw( ) IR 7 BT K.

setup-screen( ) SERANBE—TBREEHT EHEHSEEONLR. HEdraw, cpp

MR, XEARBHEELEZREW]L, wi, wrllwbe,

12,2 H [E &
BREMNGEEWNTHEERFRELAESR, BNTEHE0EHRE. XRRHe
¥ 3k fEusertool, hfflusertool, cpp3CHF . RITE AW E M REFIFH —L, Hcha~-
ngefillpatterntoolfiichangefillcolortool, {HRE Bk R usertool, cpp (x84 B &
BREBENELHT.
F 12,2 uscrtool,cpp WBIB T ¥ AR

® 2 i .

quittool B E
changafonttool il Y e R A
changelinestyletool pring i s F i |
changefillpattcrntcol T RE R
changefillcolortool L RO R

changedraweolortool BE2BEeNEREE
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412,27 1 usertool , cppHt U MR AL R, RITHMNEZ RS R EFRAPHQQuit 1 3%
WA RN EEIT W, AERERTEEI . Hioh, B ERSE] —5 f draw,cpp 2
FASHRE, CEPRISEFYEMESETR, EXRAERTMERE OB

Quittool B IREEME— WK B L BB HEFER, SEAEP exit( > # 3 H
BHEEERANXLEBR. S5 RENdrawingtoofEusertool cop ZH, HBRAT W
LR EEnNRSERERNES, FUARTLETAMNBHARETE, 44, quitod]
AL MBI, MAERdraw( ) BEUPGEIERFRE,

12,3 T #x F B

EIMREIE N, BERSEE T RyoFECmEs, R UFE BN
ERBERAUTHTRES, EXTRSHBATEREMNES, FEMTRRFIRLA
HAREERR. REAZ, BEAETREARNARNBRNES, BRI LR
SRt gy g7 ' "

FT IESCRER ) A TF 130 3 550 ke Textif Lin e 72 o X X e R e 30 2 — Wl 5 1
A RRAT T 1 3 B 32 FA B e interact, cppif i 3 changefonttool B changelinestyletool,

B XA BEdaw( ) BRUBAETRESIHAPAEAE. 8- 1T X &
BREITT R B S F RS ML AE AT, B GE HepopupC ) EMSEBE O . i§
HE, usertool, copii i 25 Bf LI X Sw Ll { .,

HK, MEatforfB¥ B M A SRR E M. I, MBERText{THM, M B R A
FIRFHERE, LR R RO, AURRE TR TRES, Wasdi—409
MR, 12,278 B F I Line T R 3681 ) B I T 5. '

H 12.2 &#&T*ﬁ&“%
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T A A YR R B S T, ELYE X AE B changefonttool.draw ¢ )
changelinestyletool draw( ), HEM, YEHFFHERZ — GEECERFRLT) &
BREZ-- (EENTREEBLET) i, EFTLUMECEET B —MOETEREUEY
HEIF N

H17£ ehangefonttool. draw( YAl changelinestylet';)rgl draw { ) HEIE =4 for fHFF
ﬁﬁﬁﬁ@%d#ﬁﬁﬁﬁaﬁ%,ﬁﬁﬁﬁ¢ﬁﬁ%ﬁﬁTﬁ%%ﬁ%ﬁﬁﬁﬁE%%
Eideh

while (jmouse, butionpressed (LEFT_BUTTONY) )

—BECF R, TR U 35 Sk I TR BT 8, DUERE A Bl
ST IR, THBCH 51 E XD AT RSO, R R SR
A, Woraw( ) BETFSHE R,

12,4 BEHEFR KD

FRORHRETUEEEER 2 ERN—REABRARE, I THEILEHR
FE4RRNDEMNER S, HABEMEABRARENFANEWAE —RAR N
KEMBMEES . B, MEEEEERERERERIRY, TRIREERTH—1, HEH
changefillpatterntoc!Zsit, B —FAE, MR G EFE— A, MW Hchangelillcolortool,

KRB E R changefontioolfiichangelinestyletool EE BTfE, ENEETHEARNR
BRSSP MEERE, BRAREFE—ME MNEEENEHEHE X XNFRE
giobalfillstyieﬁgiobalfi]icolor,_ ‘Eﬁ];‘%draw.chqiﬁﬂﬁbﬁﬁ\:%Ejﬁélﬂgﬁ,

12,5- APREER

BT A EERF A RERE paint cpp L maind BB
MdofE3 T . I IR R BRI A B 3 waitforinput ¢ D ELBEIIEERF#WA, KA
BE P anytoprocess( ) IR ELRISNIE (WRAWED »

do §

¢ =mouse, waitforinput (LEFT_BUTTON) ;
tools, anytoprocess (C)

} while (U s

RSN B R ffmouse. cpprt AT B waitforinput () ¥, WMATHEF MK, i
oA B 3R I 2 G S SR B 2 AR S o EE AT B9 . S YRR ELIR [l 72 R A B,

Ey AEAE R Blanytoprocess{ ), JEinteract.cppHi i€ LK toolset R & B ¥, ©¥
ﬂﬁ%%#ﬁﬂﬂﬁm%&ﬁﬂﬁﬁ%ﬁﬁﬂ?ﬁﬁ,ﬂ%ﬁﬁTﬁﬁﬁﬂ%om%m,
e FRR S EMXRRESFR.

ﬁﬁg,mm()*%@ﬁ%g%ﬁﬁ%oiﬁﬁﬁ&ﬁ%%ﬁ$#%ﬁﬁ%¢ﬁ¢
M CFHR LR RIRHERE ) o WIRRR, SHFEHRE AN, BRI
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FnfE, quittoolif S B AR, WL, WELAMEEY —ERPT L% F
Quit BEI AN F 0o “EfK K FHquitteol, draw( ) o

12,6 RFEEERF
 WEEREIA, RAVGE BRGNS BRLET AN BT R, B2, 305
TREHRITRENMENRAL. B THENEHEERF, GHFEETATE—X
EXRNIAETH ERE & D o HEE, ABTEERFTERNEHEN B
a§Mk¢”ﬁ%,WMmEiﬁﬁﬁﬁTﬁﬁmﬁMi%o

#F 12,3 EEERFTHREXHHERE

wox = i il o
giext,cpp 4 BB ERR EXXREF
maouse  cpp g BitEHEF
kbdmouse cpp 8 - BAREDRRG
gpopun,cpp 10 tEEORFE
interact_cpp B F:1 HRHEMEAEF
usertool cpp 12 SWFETR
draw cpp 11 ﬁﬁﬁ%@gﬁﬁiﬁﬁ

paint cpp 12 THERERF

12,7 FHAEERET

—BHRET—AHFANEBENEEEFRS, BTURR—TE. £ NERFL)E,
IRFE T i S — R E e, DR WS MRRA R EE, WA —TEEY
BEE LS EAREN X MERE.

ﬁ?ﬁﬁ%%ﬁﬁwoWTuﬁ%mﬁﬁﬂﬁ*mﬁmﬁﬁﬂ@ﬁu%%ﬁ%ﬁw%
s &Tu{ﬁmﬁjﬁﬁ%x&ﬁ%ﬂy&ﬁﬁﬁo S E WOV SRR R R IR, R
TIEFHEMORBEKEE E#EE&i*wﬂﬁﬁﬁaoHMT—““M@ n oy B A8 &
EH 5.

Hint, EREETNECRETESYEHEAEA, ﬁﬁ&%&ﬁé,%%ﬁEﬁ
Eﬂ%d%ﬁ%&ﬁ%ﬁﬁﬁ%&ﬂmﬁ*ﬁ&oEﬁﬁ&ﬂﬁ(bt&ﬁﬁmwdm&
en( ) H—AX ST , HiELELESAYUEREERFELBRRZESB,

12,8 EREEERT
BARBNEERPEX, BRATEDBFNF %0, WRIE— L8, BY
PR AR e X E IR E N SR W RS T H . |
oG AERMAE—TAR BN AR GRARGRRML 4, 50, B2
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PR BB, b%ﬁﬁﬁﬁﬁﬁﬁﬁ%ﬁﬁﬁﬁﬁmgﬁo AL, HEMFBE
5 A8« '
1§ {rﬁﬁéﬁ@ﬁﬁt‘hEﬁ#&ﬁﬁﬁ@iﬂiﬂﬁ%ﬁﬁﬁﬂ]ﬁ%ﬁhéﬂﬁ;
() NEIERIHER drawingtqoiR i —RH, S -
(8) Fesetup.screen{ ) M Ftools.add.tool( )H@ﬁﬁﬂ, uﬁﬁ{*mﬁﬁﬁ,

12,9 )ﬁ‘iﬁgﬁﬁ’ﬂ—*&bﬁﬁ?

KR EYEEE P En. HYBETRNTHEEEN—2EH, ‘Emiﬂéiﬁ]ﬁ%
[ﬂﬁHm%@%@%m&%%u:ﬂﬁﬂxﬁﬁtﬁﬁiﬂﬁa BEA I, ‘WTHH@?LFFT%W
B BT TAE, A LCERIOMR TR, RMmSE, REERS -5, B
RERGEIFEEHSARAL, UERESHE —MEMNR, NERRENFEREF
BRE. WA, ROIRE—AmE, R LN P RBUR e B s R 0 3
Fo Nk, AATRET RASEetext.cppPiggets( ) BEF LB ETERHEOAELAS
. BETRAT B — T RESR, EAXRE RS EERERTIE,

H—ATRRERT TR ERR R B, #m, RSN E TR textiool: :dr-
aw( ) , BOAMIE PR DME M ERE. BhSh, SRETBUBMK texttool, MAETILMBARE M
EXHESHZILERFEL, REAER TR SN f i —4

AR EREEIN - B, ERBEAREPFEFE -RHSBRFR BB, K
ST LU A L FROTTIENTE, A 2 R4 R B O AVETS KR, SR Flgetimage( )
Fiputimage( ) WEHAH —HEL,

» 5% 12,1 usertool.h

sifndef USERTOOLH
edefine USERTOOLH
einclude *draw L*
sinclude *gpopup, h?

const int ICONW =16, // Tcops are defined as 16 X 18

const int ICONH =16; // pixel patterns

const int FILL_HEIGHT =165 // All 12 of the BGI Fill patterng

const int NUM_FILLS_WIDE =12; // are 16 pixels high in size

tonst int BORDER =2; // Two-pixel border is used
extern int textwindowxy [/ Global values which specify where the
extern int textwindowys // ftent pull-down menu should appear
extern int lingwindowxy // Specity where the line pull-down menu
extern int lingwindowy, // should appear
extern int Taxx, maxys // Maximum coordinates of drawing area
eXtern gWwindows wi . /A vhndow object for pop-up menus

extern unsigned icon ICONH][ICONW]; // Hulds an icon pattern
void read_icon(int X, int ¥, char ¥filename), \"
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" class quittool : publis drawingtool {
virtyal veid draw (void),

'/}j !User has selected one of the fill patterns, {ind which one it i9
// and sei globalfillstyle to this type,

class changefillpatterntool ¢+ public drawingtool {

.. virtual void draw (void),

3y
{/ User has selected one of the fill colors -~ find which one it is

// and set globalfillcolor to this value, .
class changefilleolortool s public drawingtool { .
~virtual- void draw (void);

/}/"User has selected the drawcolor block, Change globaldrawcolor
// to the color used by globalfillcolor which is the current color
J/ in the drawcolor block,
class changedrawcalortool s+ public drawingtool {

virtual vold draw (void},

/}/’U&er has selected text main menu eption,Pull down the text menu
// and let user select one of the fonts,Load this new font,if
// any is selected,
const WINDOQW_LINES =54
class changefonttool s public drawingtool §
publijc:
virtual void draw (veid)

/}/’Puu—down line style menu, Change globallinesiyle fo the line type
© "}/ selected from the menu, if any,
const LINE_HEIGHT =103
const LINE_WIDTH =405
const MAX_LINESTYLES =4,
class changelinestyletool ¢ public drawingtool {
public: :
virtual void draw (void);

i

sendif

o ¥l% 12.2 usertool.cpp

/! usertool,cpp -~ User interface tools used in the paint program,
einclude ‘stdio, hd '

sinclude <alloc k)

sinclude {stdlib_ hd

¢include ¢graphics h}

sinclude *draw_h*

rinciude “usertool, h¥

sin¢lude *kbdmouse h”

rinclude *gpopup k¥

 sinclude “gtext, h?

dnt textwindowx, !/ Global values which specify where the
_int textwindowys J/ font pull-down menu should appear

int linewindowx; // Specifies where the line pull-down menu
int linewindowy) }{ should appear
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gwindows w: // Declare a window object toc be used in the pop-up menus
unsigned icon[ JCONHILICONW]: /7 Holds an icon patters read frem a file

void quittool::draw(void)
{
closegraph{);
- eXit{0);
}

vpid changefi!Tpatterntool draw(vnid)
int %, 1, fill: w1dth fll!type X, my s

fill_width = (getmaxxcn-l rConw*4+2) 7 (KUM_FILLS_WIDE+1);
filltype =
forti=,x= ICCHQ?V*4+2+f1]] _width; i<NUM_FILLS_WIDE; i++.x+=fil1_width) {
mouse.getcoards(mx,my};
if (mouse.inbox(x,getmaxy()i-FILL_HEIGHT*2, x+il. w1dth
getmaxy(}-FILL_HEIGHT .mx,my)) (
globalfitlstyle = filltype;
setfillstyle{olobaifillstyle,globalfiticolor);
setTinestyle(SOLID_LINE, O, THICK_WIDTH);
mouse.hide(): .
f71 Show the new fill style )
bar3d( 1CONW*4+2+2 ,getmaxy()-FILL_HEIGHT*2+2,
ECONW=4+2+4fi1]1_width-Z,qetmaxy{)-2.0,0};
"setlinestyie(S0LID_LINE,D,NORM HIDTH}.
mouse.show(}
return;
}

; filltypetss -

/7 User has selected one of the fil1 ¢olors - find which one it {s’
// and set g1qba]fi]];oioq to this value, _

void changefillcolortool: :draw(void)

{
int maxcolfors, color_width, f1llcolor-
int FiVi_width, 1, x, mx, my.

fill_width = {getmaxx{}-1-ICONW*4+2) i (HUM_FILLS_WIDE+1}: -
maxcolprs = getmaxcolor({);
color_width = (getmaxx()-1- ICUNH*4+2 f1Il _widthy /- {(maxcolors + 1):
fitlcolor = 0,
for {i=0, x=I1CONW:§+2+Fi1] wrdth i<=maxcolors e+, xt=color_width) {
mouse.gei{ccords{mx,my);
if (mouse.inbox{x,getmaxy(}- FILL HEIGHT
xtcolor_width,getmaxy () .mx,my)) { .
globalfillcolar = fillcalor; _ : \
setfitistyle(globalfillstylé,4lobalfiticolor); '
setlinestyTe(SOLID _LINE,O,THICK_WIDTH) ;
mouse hidel):
f/ Show the new fill color
bar3d(1CONW*4+2+2, getmaxy()- FILL HEIGHT*2+2
JCORH*4+2+£{ 1] _Width-2 . getmaxy()-2,0,0):
setlinesty}etSDLID_L[HE.O.NGRH,HIDTH}:
mouse.show();
return:

§

}
fillcolor+;
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// User has selected the drawcolor block. Change globaldrawcolor
/! to the color used by globalfitlcolor which is the current coler
-#f in the drawcolor block.
void changedrawcolortool::drawlvoid)

{
sint FiV)_widths

—

fill_width = (getmaxx()-1-1CONN*432) / (RUM.FILLS_WIDE+1);
globaldrawcolor = glabalfillcolof: T
setfillstyle(globalfillstyle,gicbalfilicolory: ..
setlinestyle{SOLID_LINE,O,THICK_NIOTH); o
setcolor{giobaidrawcolor); °
mouse.hide(); o
bar3d{ ICONM*4+2+2 getmaxy()-FILL_HEIGHT*2+2,  ~ // Show new color as
[CONW*4+2+Fi11_width-2,getmaxy()-2,0,0}; ‘! border to the block.
rsetlinestyle(SOLID_LINE,O,NORM_WI1DTH);
“mouse.show();

1/ User has selected text main menu option. Pull down the texi menu
f/ and let user select ape of the fonts, Load this new font. if

f} any is selected. :

:oid changefontigol: :draw(voig)

struct textsettingstype savetext:

fat windowwidth, windowheight, offset, i, mx, my; L
etatic char *strings{WINDOW_LIHES] = {“Befault®, *Triplex®; .-
' *small®, *Sans Serif", "Gothic®};

gettextsettings{dsavetext):

settextstyle(DEFAULT _FONT HORIZ DIR,1); _

windowwidth = textwidth(*Sans Serif®) + BORDER; _

windowheight = {textheight(~5"}+2} * HIHBO?_LIHES +3* BDRHER:

settextstyle(savetext.font.savetext.directlon.savetext.chars1ze):

-:?;:gﬁzéﬂi;;iwindowx.textwindouy.texiwindowx.+ windowwidth + BORDER,
textwindowy+w1ndowheight.SDLID_LIHE.getmaxco1or(}.
SOLTO_FILL,BLACK): ’

settextjusti fy(LEFT_TEXT,TOP_TEXT); _

settextstyle(DEFAULT_FORT.HORIZ DIR.1);

,setcolor{getmaxcolor{}i:

offset = BORGER:

for (i=0; i<HINDOW_LINES: i++) { -

’ gprintfxy(BURDER.offset.'%s‘.stringsti])a

caffset += fextheight{strings{il) +2,

‘mouse.showl }; _
while {imouse.buttonpressed(LEFT_BUTTON) )G,
mouse.getcoords(mx,myl; o
‘of fset = BORDER; _
‘Sor [i=D; 1<HINDOW_LINES: i++) {
Y (mouse.inbox(textwindowx+BDRDER,0f fset, . -
“ texivindowsttextwidth(stringsii]}, )
textwindcwy+offset+textheight(strings{1])+2.mx.my)) {
mouse. hide()d;
w.gunpopi}:
mouse.showil:
“settextstyle(§ . HORIZ_DIR,1);
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globaltextstyle = i;
while {!mouse.buttonreleased(LEFT_BUTTON)) ¢
return;
y .
: offset += textheight{strings{i}} + 2:
mouse.hide();
wW.gunpop();
mouse.showi);
}
A
7/ Pull-down line style menu. Change globallinestyle to the line type
!f.selected from the menu, if:any.
void changelinestyletool::draw(void)
{
int windowwidth, windowheight, offset., i, mx, my:

windowwidth = LINE_WIDTH + BORDER*G:
windowheight = LINE_HEIGHT * MAX_LINESTYLES;
mouse.hidef};

u.gpopup{l1newindoux.11newind0w3.1inewindowx + windowwidth + BORDER,
linewindnwy+uinduwheight+LINE_HEIGHT!Z.SOLIO_LIHE.getmaxcc}ur().
SOLID_FILL.BLACK};
setcolor(getmaxcolor{)}:
offset = BORDER:
for (i=0: 1<MAX_ULIHESTYLES: i+t) {
setlinestyle{i, 0, NORM_WIDTH)}:
line{BGHDER*B.0ffset¥LlNE_HE[GHT/2.BURBER*3+LIHE*HIDTH.
. of Fset+LINE_HEIGHT/2): ' - e
- offset += LINE_HEIGHT: ) C

mouse.show(}: . v - -~ . - . '
while (Imouse.buttonpréssed(LEFT_BUTTONI) ¢
mouse.getcoordsimx.my); '
offset = BORDER:
for (i=0: i<HAX_LIRESTYEES: i++) {
if tmouse.inbox{lihewindewx+BORBER*3.offset-LIHE_HEIGHTIZ.
linewindowx+BURDER*3+LINE_HIﬂTH. ’
1inewindowy+offset+LINE_HEIGHT/2, mx,my}) {
mouse.hide(}:
w.gunpop();
mouse.show{}:
setlinestyle(i,0,NORM_WIDTH):
globallinestyle = i;
whi]e.(!mouse.buttaneieased(LEFT_BUTTOH}1 H
return; ' ' '

}
offset += LINE_HEIGHT;

moyse .hide();
. w.gunpop();
mouse  show(}; .
) - . L

// Read zn icon fﬁom a file and display ft. Program quits if
/1 the icon file cannot be found.
void read_icontint x, int y, char *filename}
{ R
FILE *iconfite;
int i, j., width, height, iconpixel;
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if ((iconfile = fopen{filename, r")) == NULL} {
closegraph{}; T o .
printf(“Could rot find icon file=%sin",filename);
exit{l}): :
} . B
fscanf{iconfila, "¥d $d" . &width Kheight):
if (width != ICONW }| height != ICOKH) {
ciosegraphi);
pristf{~Incompatible icon file.\n")y
exit{l);
} . .
J/ Double the size of the icon so that it is a geod size
for (j=0: F<ITONH: j++)
far (i=0; §<100HY: i++)
fscanflicontile."$x" . kiconpixel)y’
if (iconpixel == 1} {
putpinel {2*i+x,y+2%) WHITE);
putpixel(2*1+1+x,y+2*j.HHITE):
putpixei(2*1+x.y+2*j+l.HHITEJ:
putpixei£2*i+1+x.y+2*j+1.NHITE):
} )
}

Fetose({iconfiled:
rectangle(x,y, x+ICONN*2, y+1CORH*2Z) 3

)

« 5i% 12,3 interact,h

J/ interact.h -- Header file for interact.cpp.
}! Ties together a drawing tool and the screen region that the

1/ user selects to activate the function,
class interact {

public :
int cnd: _ /7 Letter command that selects the object
int left, right: 7/ Screen region where command is displayed

int top, bottom:

drawingtoo) *itool:

interact(int ¢, int 1, int t. int r, ¥nt b, drawingtool *tl};
virtual void select{void):

virtual void highlighti{void):

}:

/7 This class provides access to a user interface's sction function

/} without changing anything on the screen

ciass userinteract : public interact {

public:

// Note call te the base class constructer _

userinteract{int c, int 1, int t, int ¢, int b, drawingtool *tl) :
interact{c,1,t.r,b,t1y { 1}

virtual void select{void) { itool->draw(}; }

l: : :

// The primary class used to provide the user interaction toois
/i for the environment. [t ties together a drawing function with
// a menu opliens. icon, and so on. b

const int NUMTQOLS = 2i;

class ioolset {
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public: ' . List df tools ] .
interact <tool (NUNTOOLS): iﬁ Kumber of teols in list

int numtools:

toolset(vdfd} { numtools=f; }
void add_teol{interact *t):
void anytoprocess(int ¢);

.
L -

L

"

extern toolset toolsy

« 5% 12.4 interact cpp

// interact.cpp -- Defines a class that ties together interface objects
// on the screen, such as icons and menu entries, with their operations,
ffinctude <stdig.h>

f#include <alloc.hy

#include <graphics,hd>

#include "kbdmouse.h*

#include “"draw.h"

flinclude "interact.h*

/7 Specify 3 code that can be used to select the object and a
// screen region that can be selected using the mouse to activate
// the drawingtool passed in as t
interact::interact{int ¢, int 1, int t,
irt r. int b, drawingtool *t1)
{

‘emd = ¢; itool = t1;
_ left = 150 top = t; right = r: bottom = b3

f7+A particutar drawingtool has been selected using the mouse. Cille
/7 ts highlight function to show that it has been activated and
/{ then call its draw() member function,

void interact::select(void)

{ 1
highlight(}s // Show that the option has been selected
Ttool->draw(}y // 00 the function selected

Righlight(); // Restore the option to its normal state

// Highlight the option on the screen by reversing the screen image
// where the option is placed. This is action can be applied to both
/7 icons and menu options.

Ioid interact:shighlight{void)

/7 Allocate memory to be used to reverse screen aption

void *region = maltoc(imagesize{left,top.right . bottom));

if (region == NULL) return; /[ Not enough memory
‘mouse.hide(); ' :
getimage{left,top,.right,bottom,region); // Get the option’s image

putimage{left,top,reaion,NOT_PUT}; /! Reverse it
mouse.show():
free(region); !/ Free the memory used

, ) |
7! This function is called to add an object to_the user object 1ist
void toolset::add_tool{interact *i)

{ if (numtools »= NUNMTQOLS) return; // Ho more room in 1jsgt
toollnumtogl s++] = t; '

215



'7 | _ |
toolset tools:- ' 7/ Declare a 1ist of tools

/{ After a button press, search the icon tist.to see if

F/ the mouse is positioned over an object. If an object

ff is found, execute the function associated with the object.
ff The argument ¢ specifies what action has Jjust taken place.
f/ 1f it is a letter, then the if-statement is executed and
#f the 1ist is checked to see if any of the objecis have a

f¢ cmd code equal to c. If so. the fuaction associated with .
{7/ that opbject is execuied. The else part is exbcuted when c<0
// which occurs when a mouse button has beer pressed. It is
!/ simitar to the code described above except that it uses

£/ the mouse as the selector.

void toolset::anytoprocess(int ¢)

{
int 1. %, y:
ifF {c > 03 { /! A letter command is supplied
for {i=0; i<nuntools; i++} { /! Find which command the istter
if (tool[i]->cmd == ¢} { - /F corresponds ko
tgol{i]-rselect(); {// Execute the drawing function
return;
! .
} . T
} b
else if (c < 0) | /! Mouse bution pressed .. - .
mouse.getcoords{x.y¥); .. " // Find which region was sélected
for {i=0: i<numtools; i%+) { '
if (mowse.inbox({tool[il-2left tool[1F->top.
e e - tooll[iJ->right.tool[i1j->bottom, x,¥)} 1
“tdol{i]->select(); /7 Execute the function
return: _ : oL
}
}
} .
’ \

« F|% 12,5 paint, cpp

/7 paint.cpp --‘A paint pregram. This program exploits mzny of

l/ Ehe_BGI functions to build a simple yet powerful paint.program.

/i weveral cf the tools built up earlier in the book are put: to

/7 use in this program. The pzirt program will run, without modification
// Tn most modes, although in some low-resgiution modes you may '

7/ want to mike the icons smaller, The program uses kbdmouse.cpp
// so it supports either the mouse or the keyboard automatically.
/7 Mast of the drawing functions used in paint.cpp are discussed
f/ in Chapter 1%. Compile with large memory model. :
#include <stdio.h> o

#inciuda <graphics.hy

finclude <stdlib.h>

#include "kbdmouse.h” /1 Keyboard/mouse support .

#include “gtext.h" /7 Text in graphics mode tools

#include “gpopup.h® // Graphics pop-up window package
ffinctude "draw.h" /7 The interactive draring ciasses
#inciude "interact.h* /f OQbject-oriented manpgement of cohjects
#inctude "usertocol.h" /7 Miscellaneous routines needed
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void setup_screen(void)s: {¢ Functica prototypé

1
{

}

/
v

{

nt main{veid)
int ¢, errcode, gmode, gdriver = DETECT;

initgraph{&gdriver, bamode, "\\tc \bgi ")}

if ((errccde=graphresult()) != qrok} {
printf("Graphics ercae: %s\in” .grapherrormsg(errcode}}.
exit(i}; ff Return with error code

] L : _

maxx = getmaxx(); maxy = getmaxy{)};

setup_screen(}:

mouse,init{);

do {

. € = mouse.waitforinput (LEFT_BUTTON);
tocls.anvtoprocess{cl;

} whn!e {1

/ Sebt up the environment for the paint program
oid setup_screen{void}

int h, i, x, fill_width, offset, space:

int filltype. color_width, maxcolors, fillcelor:

/1 Yeclare a set of drawing too)s. Note that late blndTng
!/ is used to gel the power of polymorphism.

drawingtool *changefont = new changefonttool:
drawingifcol *changelinestyle = new changelinestyletools
drawingteol *clearworkarea = new clearwindowtool:
drawingtool *quit = pew guittool:

drawingtool *pencil = new pencilttonl;

drawingtool *eraser = new erasertool;

drawingtool *spraycan = new spraycantool:

drawingteel *linet] = new linetool:

drawingioo] *rect = new rectangletool;

drawingtool *fillrect = new fillrectangletool;
drawingtool *poly = new polygontosl;

drawingteol *fillpoly = new fillpolygontool;

drawingtool *circletl = pew circletool:

drawingtool *ellipsetl = new eliipsetoct;

drawingtcol *arctl = new arctosl:

drawingtool *text = new textiool; !

drawingtool *changefillpattern = new changefillpatterntoaly
drawingtoo] *thangefillcolor = new changefillcatortool:
drawingtooal *changedrawcoior = new changedrawcolortoeol ;

'f! Draw a main menu bar across the fop of the screen. Each of the

}J words in the menu bar will act as & user-interface object that
}} can be selected. Some of the words, such as Text and Line, wiil
7/ cause pull-down menus to appear if the user clicks on them.
b = textheight{"H") + 2;
if (getmaxcolor() == 1) setfillstyle{SOLID_FILL,0};
else setfillstyle{SOLLID_ FILL EGA_ BLUEJ.
bar3d(d.0.maxx.h,0,0):
outtextxy(2,2,“Text Line Clear. Oult‘!a
spacg & textwidth{* "33
offset = 2;
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tabls.add_tool(new interact{'t‘,offset,d, 0ff5et+textwtdth( Text"),
. textheight("Text"),changefoat)); . -
textiwindowx = offset;
textwindowy = textheight(“Text"} + BGRDER:
offset += textwidth("Text") + space;
fo0ls.add_tool{new interact(*}',offset.0,
. offseirtextwidth(*Line™). textheight(* Llne ) .changelinestyle) )=
Yinewindowx = offsets .
Yinewindowy = texthelghtC Llne") + BORDER:
affset += textwidth("Line") + space;
tools.add _tool{new interact{’c’'.offset,D,
e offset+textwidth(“Clear*), texthe1ght( CTear 1. clearworkareal].
offset += textwidth(?Clear™) +  space; .
teols.add _toolinew interact('q’,o0ffset,q,
aze offsetttextwidbh{"Quit®),textheight("Quit").quit));
'/} Now draw the icons on the left-hand side of the screen
read_icon{D.h,"spray.icn”); :
tools.add tool{new fnteract('s’,0, h ICONH*2 h+[CONH*Z, spraycani)'
read_icon(1CONW*Z . h, “letter. 1cn").
tools.add_tool(new interact("c",ICONW*2Z,h, ICONW*4, h+ICONH*2, text)):
read;icon[ﬂ.h+lCONH*2.“Iine.icn'): .
toots.add_tool (new interact{!d’,0,h+ICONH*2, ICONK*2, h+2*1CONH*2 T inet])};
read_icon{ ICONW*2 h+ICONH*2, "pencil.icn”);
tools.add_tool{new interact{'p", ICONW*Z h+ICONH*2, 1CONK*4,
h+2'ICDNH*2.penciI)).
read_icon{0 h+2*ICONH*2, square icn™):
tools.add_tosl(ngw interact{"s" 0 h+2*JCONH*2, [CONW*2, h+3*ICDNH*2 rect}I'
read_icon{ ICONW*Z, h+2*[CONH=2 f1T box.icn*);
tools.add_tool (new interact{’'r', ICONK*2, h+2*ICONH*Z, ICUNN*4.
_ h+3*ICONH*Z, fillrect));
cead_ican(Q,h+3*[CONH*Z, "circie.icn™):
tools.add_tool(new interact{’c”.0,h+3*ICONH*2, ICONW=*2,
h+4*1C0KEH*2 circletild; )
rezd_icon([CORW*Z h+3*]CONH*Z,"ellipse.icn™);

tools.add_tool(new interact( g’ , [CONWYZ h+37ICONH*Z, [CONW*4,
h+a*ICONH*Z,ellipset));

read_icon{0, h+4*ICONH*Z, “palygon.icn®);

tools.add_tool(new interact(‘b’.0,h+4*1COHH*2.ICUNH*Z,hf5*ICONH*2.p01y));

read_icon( [CONW*2 h+4*1CONH*Z "fillpoly.icn™ s

tools.add tool(new interact("x'; ICONW*2, h+4*[CONH*2, [CONY*4,
h+5*[CONH*Z, fi]]pnIyJJ

read_icon{0 h+5*JCONH*2 “eraser.icn’}; .

tools.add_toclinew interact(’e’ 0, h+5*ICONNZ, ILGHH*Z
h+6*[CCNH*2 ,eraser});

read_icon(ICONW*Z h+5*ICONH*2, "arc.icn® };

tools.add_tool{raw interact{'a", ICONW*2 h+5+]1CONH*2, ICONW*4,
h+6*]CONH*Z ,arctl]});

/J Draw a backdrop below the icons
seifillstyle(SOLID _FILL,EGA_BLUE):
bar3d{Q, h+6*{COL.. 2, ICONW*d ,maxy,0,0);

// Create the fill pattern box. This wil) appear on the lower portion

/4 of the screen.

fill_width = {maxx-1-TCONW*4+2} / (NUM_FILLS_WIDE+L):

globalfillcolor = getmaxcolor{}: // Start fill colar at maxcolor

globaldrawcolor = globaifiticalor;

filltype = 0; e '

for (i=0., x=ICONW*4+2+fi1]1_width; i<NUM_FILLS WIDE: i++, x+=Ffill_width} {
setfitlstyle(filltype.globalfillcolor);
bar3d(x,maxy-FI1LL_HEIGHT*2,x+fi}1 _width,maxy-FILL_HEIGHT.0.G);
Tilltypet+;
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}

rectangTe(ICﬂNH*4+2.maxy-FILL*HEIGHT*Z,maxx.maxy}:

tools.add_tool{new userintéract('w', [CORW*4+2+fill_width.
maxy-FILL_HEIGHT*Z maxx,maxy- FiLL HEIGHT.changef111pattern}J‘

globalfillstiyle = SULID FIlLs

maxco?ors w getmaxcolor():
color_width = (maxx-1-ICONN*4+2-fi}1_width) / maxcofors ¥ 1).
filleolor = 0;
for (i=0, x=ICONW=4+2+fill_width: i<=maxcolors: i++, x+=color' widthﬁ
setfillstyle(SOLID_FILL,fillcoler): )
barld(x.maxy-FILL HEIGHT x+culur width.maxy.0 UJ.
fillcotor++;
} i
tools,add tbol (new userinteract('z' ICONW*4+2+filT1 _width,
maxy-FILL_HEIGHT ,maxx.maxy.changefillcolor}):
setlinestyte{SOLTD_LINE, O, THICK_WIDTH); )
setfillstyle(globalfillstyle.globalfillicolor):
bar3d(ICONW=4+4 ,maxy-FILL_HEIGHT*2+2, [CONN*4+Fi1}{_width,maxy-2.0, ar:
tools.add_teol{new userinteract{'y’,ICONW*4+2..
maxy-FILE_HEIGHT*Z, (CONW*4+fi11_width+Z, maxy changedrawcoTor}}.
set?inestyTe(SGLiB LINE,O,NORM HIDTHJ,

2/ Draw main draw area window
Wl = [CONW*4+2+41: wt = h+2+];

We = maxg-l:

wh = maxy-FILL_HEIGHT*Z-2- I'
rectangle(wl-1,wt-1,wr+l,wh+l};
gleba1fillstyle SOLID_FILL:
globailinestyle = SOLID_LINE:
globaltextstyle = DEFAULTEONTs
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MAREMBLERINTEHEORFHABHEN L, £, RIMEBEFE-LIFRIX
ko bff]iﬁﬁﬁCADﬂ)?E’JﬁJﬁyJﬁEa FEW IR X B FIERLSL, ST

LR

. .1’

% 13.1 +FFCADEFHEXH

X # & 3 & WA

cad, cpp 13,1 A CADE Fmaind ) @m¥
gobjlist h 13,2 B4 F-Teobjlist, cppity K8 @ X HIH B
gobjlist,cpp 13,3 RELERQFNALE

gobject, h 13.4 14 Fi Teobject copty BB E X FER
gobject cop 13.5 RBEALULREEFEORHNEEBATSR
caddraw, h 13,8 caddraw, copfIE TR X R
caddraw, cpp 13,7 CADRR 51 i fr) 5% T i 3

ScHpcad cppE H AU TFAFT ZHNE ORI T HHF BRI, FUESTR & 2
BEA. B EE L Bgobjlist.cop, gobject.cppFicaddraw.cpp,

B TCADEFHERR, HUNIHER, $3F. B, EXHRH. XUEHRE
Rt iy R MHCADR P . B, RELRASBHCAD BR N AEET | 3
AEERFPHEELEERR, '

WA, ERFP AT AR H RNEGANIVCAER 2 — q‘I’f’Fﬁ"IE o AR
FHEERES, WaTEREESSLBE AR,

13,1.1 HEREF

FEFLS. 141, FELEZDCADEFHAENMAR TSR, §—SEHuEAMN
TRINEN L TR PRI R B (b 45— VBB T DU cad.cpp AR K setup_screen
() PR, T FrCADEFHGRE,

ARTIEEFOEFEENEIEROELTG, IERBREE cad.cpp, - X &
BB JLA-Rsetup.screen ) rradd_toold ) WIHMBBH THRE. B, Ri1E E
MRR—EOR, DMREFELE TR, FiL, setupscrecn MR EERS LRI B
CADEFMHEMAB LRFNBEANTETLES,
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s} #setup_screend ) fy—A-Rok BRI B AT S L E O PO TLA gl - A
AT Rl UR ﬂTu{ﬁ&:‘iﬁﬁuﬁﬁﬁﬁ‘éﬂ—%ﬂn 3&)‘:\’ A, %"f) o I
SR FHjsctuposcreen( ) PETHABEHSTMRIM:

set_window (0,90,0,0,7,0,6,0);
set_viewport (wl,wt,wr,wb);

AR RSB EASNEN Fal. HWHTIE, BEE—W, TN FHRIILTHE
PRI AR 2 BN R R, Biset window( ) R BELHRABFIA 0.0, 0.0)
(7.0, 6.0 20, set_viewport( ) E# GERZ—T, XNEE A [ T setviewport
() BGLEHD & Xmatrix.cppBF GRLEETHEBSE .
 BmRICADEFE A H AL ELEF NP ERFE. B caddraw.cpp 4 & B
drawgrid( ) FELE, HELRRRAEWRLE IRRESED ZEHE B X 4 1 sctup-
screen( ) WIE ., wITHEREN THEBMRXIFELEHAPRNSE, EH—FKF K P
FIFEEE RN, MITRER BRI A DRI, EREEGNIENHR Z 5,
RUTH A lorfF i fEdraw,grid( ) PEPIR:

for (i=1sy K7y #9{

WORLDtoPC(0,0,0,0+,%,9) 3

Jine¢(wl,y,wr,v);

}

for (i=1; i<y i+#) {
WORLDtoPC(0,0+i,0,0,%,¥y
ine{x,wt,x, wby;

}

TR RS WU B 7 55 RN K T 48 TR S AMESRIN T B 5, % 1 2,
AL RMRIEH S bR, T, FIWORLDWPC ) B 5 A R Es (L B
MR, SRETHE . SKORETA R RIS AR R S e AT # 1% 3%
set window( ) /) TlorffIffbfiL, LUEIRIFIHIEE 4 AEHTHS TN,

B Hpridonty BRI E (Ecad.cppPE ) BHATBFMNH. R erdonfl
WL WBRRAE WREEEN, NEBRFRE. SHMEREDER, 7SR
B 3 IR B by F G |

B, RATEHEATRA D] B LB (L, IR 1 H CADE M BB BB S5

13.1.2 WK

FHRMBEHRFRCADBF 2B EEER 2 &, CADERFEE I K 2
HE RN R E. 524‘2%+ﬁf§~&1nteracf-@ﬂﬁ.ﬂﬁﬁ‘]?ﬁl’ﬂﬁ&ﬁﬂé, AT % B
MAEHRNSEEESES., LMY, UBAGEEFPHREGSMEIIRNERA,

o FgEinteract cpp SIS — 4, WRERMNIBRAN, BEA—MHE KL
MEMIBHEEH. @RIIFESEXENE, ) FELHS-EBRE — ek
W4, FEEPERKEERDIFRRobjlistfEgobjlist. hfr g 8y,

const int NUMGOBJECTS =205 // Maximum size of -dist

class gobjlist {
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public: '
drawingtool *gamects[NUMGOBJECTSI {1 List of graphiics figures
int nextobj: /7 Number of graphics objects
int ¢currentobj. {7 Currently selected object
void addobjldrawingteo] *objd: . |

vaoid deleteobi(void); S
Noid deleteall{void);

void flipteback{votd);

yoid fliptofront{void):

void duplicate{void);:

void rotate{void);

void selectivoidi;

void move(void):

veoid mark{int obj):
- void displayall(void);
| H S

Al i i

F13. 248 B gobjlist P —RMA BRWHLHIR. WA LT, gobilistt RE &
— AN % Al sobjects At drawingtoo IS FEH IR . R ELRRMALIBA-—HF R IFRETD
BT A R B drawingtoo sl R5E4R, goblectsH it £ 56b5 AR B A BREF
P 4 24 1T T L 0 U 4 o B o 35 ) 5 A 7 I TR et d rawin g oo LR 442 R A 14 SR Y
FER A —TF, REPSHEINRRE L, AELERIIENgobjlistH Y. HFERERT
gobjectshy B W R F LR FENUMGOBIECTS i 5, & 258 L3920, MRERE—RER
BEH LT EE, FAREERNEAEH, caddraw, copP BT —4-2fgobjlist
%% highist, HHRFCADRRH FiHgobjlistB RN I,

| # 13.2 gobjlist R AT %

RREH fh 7
addobj ( ) . FE—A~F H 3 In B gobjects B
deleteobj ¢ ) ' Mgotjects¥ AME AN HZHMNBRELENES
Jgobjects ¥ M BT A A SRR
fliptoback ¢ ) Eﬁﬁﬁ%ﬁﬁﬁ#ﬁﬁ
fliptafront ¢ ) : BUNHABIHEHNE
duplicate ( ) BRBRTR
rotate { ) O A S A
select ¢ ) ﬁﬁﬁﬁ%ﬁ%fﬁ%%ﬁmﬂg
move ( ) AR ZIREDHEWHER
. mark () BRES AR AR IR
displayall { ) R FEaecbjects A P BT E A 8L

—

AL ST gobjlist /R 5 i Faddebi( ) SREEEMEgoblects ¥, IR T 2 1 &
3 3 R Fr g drawingtool Xt £ M in Fgohjects#i 4 (BB HIITIIE) « JAb, addobj( )
B imda i cobiectsdi T — 22 W UG [fnextob ] A L, [N A8 B currentob) (EFRIMNAHIIE
o b T B AT R B S B WA R IR X &,

gob jlist 1Ry I £ B B R 8t T b Blgobjects e rp iy BT . X B BR U T BORIB — 28
SRR AR BiR, Wi, B—RE RN TR, S, B AEER L EE
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Mo BTN CADERIFIRI &R, B E RSB B A

13.2 WS
CADBREFELHERMLEAREE, ABELAHARE, £HBEN. FX ¥ B M ERE
. 2BAENS—MHEHEBRERF PR RERERE R FEE-T, X828
P L 2 VR A B B R R drawingroo R SR SCRY . SEBR.E, X2 T RORZHH
e A EE AR AR 4 TR RN, CMER B E M BB R R
gobilist¥t & o, #, BITEMNSE -+ B A linetoo 28R KA Hlineob 28 12, 13,2
SR BRATRAE F M E R, S T AR RIS ES R13.4MF] # 13,5 Mgobiect,b

Flgabject, cppii,
:

linetoo! E polygomooll circletool I texttool I

draw.cpp

fiilpolygomoo—ll
lineobj 3 fillpolygonobi! ‘circleob | J Eéxtole
gobﬁect.cpp

13,2 Adraw,cop¥ Wi TREREHFLELA
Tl BHFRKF QKA AREREART THRUS A EI% PR A R E
R % o 5
- L 52 AR AR E TG BT 9 4675 -
CREE RN, B, B R R T
CERBRMnshdrawing( O B, WRESHEBZE, BENRNAN 2%,
B4 TR, P MR SRR R A O, SRR T R
BTHEH . WAHSEERERdrawingtoo NEB B AHRABY, Ha, ¥R 2
PRI TR TR RS B, T —F, RADET N7 E R R AT E 4]
RN FTE R S

- 13.2,1 HZ
Bt T4 K B lineob j(gobject, cpp) YR Hlinetool 8 (draw,cpp) o R IE Ei
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FAKR 2 T, U RE NS e R — W i 2 008t ZhfE. B, H Btfinishdrawing( )
b B BB A R R T E A R R

TidetooY s finishdrawing{)s

BORAGRIE TR LA BB R 45T, Barlncobj, nlfl BT EEAEMline-
toolSHRA M, FEIE NP lineobi B, BIF, Hlineod iR EMFgobjectsBt 4 o
0825 B 1 T ST W ) 5 R

lineobj *n1 = new lineobj: - JJ Create a new 1ine object
getbounds(left,top,right,bottom); '

PCLOWORLD (XD, ¥yl ,xwl,¥ywl]; /f Save endpoiats {n world
PCLoWORLD(xZ2.¥Z. xwd ,yu2}3 ff coordinates

nl->copylthis); // Copy all settings to new object
draw_arrows(); // Draw arrfows on new line
figlist.addebj{nl); /7 Add the line to the figure list

EYERAE, lineobjdiil & Mlinetool X £ 4 U1 f, F APCtoWORLD( YCH A
matrix,cpp) JEE ISR AN IR R, IR BIRRTE.

ERHARFIIDRMeetbounds( ) BABHITENRHPCREWLR, HEHET
AR Az —H R EREERRERR /2R, &, lincobj::getbounds( ) i
i A O IR, ﬁ#iﬂ%%?%fﬁ%ﬁuﬂtﬁﬁﬁﬂh b{ufﬂzﬁﬁﬁ FEMW
BEAEE,

729 fladdobi( ) ZEH%TEEFJ%%

draw_arrowsi}:

EfuElincobj i —ARHE, WP BET ORI, WK RFHRAERE RN —
Ak EAFORKBORMA ine AT HX BB L, HIS 37N TR EME %A
WHMTRAEN (BARXLHOHLAE . BT T RASREAT LTS0S
BN, SRR — 5 LR EEN, RRTRGHRNRE, lftarow %
righe arrow IFE B AN M1, KIEHNER R Bfidraw_arrows( ) LI m— R @i
B, BN TARROWSIZEH %, FfEcobject, cop BNIRETHE.

IBE R — R ARG R LT, UETH AT HSENE— R, X
%Eﬁdraw_arrows( Y TR,

ﬁn%lcft-arroww':ﬂ:ﬂ, M ¥ draw.arrows( ) ZE@BT. W8 mEg X1, Y1) G
%, MiEright_arrowFee, NELBEMHBRLSE (X2, Y) Wk, k&L mHL
HENBRRAURN. ENBRMERZ—BEER, XN AAERBarowbead 1, 1§
MR D R A SRBMIICE, WEAREHELTBERERL RET, RS
FHUEF B E T REN R XA T T A — BT 05T

PCtranslatepoly(3,arrowhead, -x1+wl, 1+wt}.
PCrotatepoly(3,arrowhead, angle}:
. PCtranslatepaly(23.arrowhead,x]-wl,yl-wt);

BF, AL THERBE,
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drawpoly(B.arrowheédJ:'

E 158 RATREELERXAY

13,2,2 WZHTERE |
A fillpolygonobjflicircleobj @RI E HE MIEA AN EIE ., WEAKE & fdraw,
cpp B EM T ERNAR T BIRAET RN, KBS EIENEE T L~k Wlineod) 3
B, BRERTEREEENNES,
C RESERD, XEEBMecibounds ) K RE BEAAHEN. BFE L E—
HRETH MFBE N EIBE B, S0, RAI7Elncobj A EIMMMBLN 3 a1y R
o R, WTHEBELG, EMEEWMEAER, _
E@W%RT,Ldu%P%Miﬁ@%$%T#ﬁﬂﬂ@ﬁMm%ﬁ

r = centerx + absradiusx

HEHENE %, BRA—T, YEER oo fifFabsradiusx, HE BRI
FﬂﬂwdaﬁﬁﬂﬁﬁF,%H%%*Eﬁ%%&ﬁmoﬂﬂ,ﬁﬁﬁlmm,ﬁﬁT
T i 4.

L = centery - absradiusx * aspectratie:

H, aspectradioffEmain ) PitEA &R, HHIETBGLE Hgetaspeciratio( )
R EIA '

RS MWBEW LR RSN, PARNSABHE—THMA, BE I:.m:@'a‘%%EJZ;H‘EJ:e
R, XU HEIR R AR,

13,2.3 {ENEENSHEL
T ZFEE O B X R IE S, 4 R 7R E m R R i texttoo IS IRE T 208 B0 18 T 3X
BRI Bl ZEgobect, cop I & AR A R textob i, — BB BCR , B R linishdrawing( ),
LIAEREW Fiaddob]{ ) EFBANKMEXZHRBINBM G FEP,
EEE—T, A texttoo 3B E XA R R MB] 5 2 0, ASCIIIEJ’C:E%ﬁEﬁ%W
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string ¥ 5P e IESCHAR SR A RE el lelty i 58, BB HHE I I RAB IR JF R
i textob 5B xwHywR BB H,

displays ) pRB R BRI A textobj P | IE 3L, ﬁi?Eiﬁ’ﬁ%T B EFHTE
SFy XTI TN A 2 o B, "AILHH aﬁﬁﬂfdiﬂy???ﬁ%ﬁﬁﬂﬁﬁﬁifﬁz.ﬂ.@li
BT —7e XA &FHdISPIaY( ) *Eﬂfﬂrﬂ“ﬁ&bﬁs |

for (i=0; i<len; i++) . .. . .. - o .

if (stringlil == *\n*} { /f Newline character IR
lefty += textheight("5"): /f Skip to next line
moveto{leftx-wi, lefty-wt); /7 Adjust current position

I

else { . . .
t[0) = stringli]: © 0 T4 Write out(Tthe next character
outtext{c)i . o :

L.

B24 ETE%H&
:ﬂMDE$WQﬁi%ﬁﬁW%ﬁ%@ﬁﬂ*mﬁ%,mu&%%&%&ﬁﬁfﬁ
Emﬁ%&{l%ﬁﬁ BBt gob jlistRBd fidisplay () AdisplavallC )RR FH 19 Hille
B, 7E L —Y RATE Ftextobj :display () #ufd 3 BT BARBEHIEstring Pty —
FREFME L, A— 0] Elneob], fillpolygonobjfilcireleobiZSFAT AR A H 3o
¥h4h, pobjlistflZrfifdisplayali¢ ) DL i RRHFH MR B3l 1 & 24 felor 7
s EWF B gobjectsid, HRIAnextobj T, HEMEAN LMK display( B,

H ik, f—EBX R 5w

for (obj=0: obj<nextobj; obj++} - - Co
gobjects[obj]->disp!ﬂ¥(l:- R '

13,2.5 M%Eﬁﬁg

AR E— TR AR EB IR AR, WERRR X205 F A%
%, ﬁ%,%W%mmemﬁﬁM%ﬁﬁ%,ﬁF,ﬁWﬁ¢wmﬁﬂmmeme%
He AR,

gobilist 2 Hh BB PR deleteobj( ) o B B i 24075 Bourrentobis 31 BY
Eﬂ%.ﬁd%ﬁE&MﬁﬁMmmmwdﬁ%mﬁ%,Eﬁﬁ%lﬁ :

delete(gobgects[currentobj]},

#HF, EHEA, u@fﬂ_iﬂTWﬁ%ﬁ@lgOblcmsﬁﬁ{ﬁ?{{%, WE, TR L 6
"ﬁ'ﬁ%%ﬂ_ F{g /L\ I ’{‘f’l\ﬁtd

for (i=curreatob): i<pextobj-i; j++)
gobjects[i] = gobjectsfi+1];

FAT, FEigobjecs T — 0] FXT 2008 B T FRdi finestobjifl. Buib, ﬁ%fﬁ*iﬁ!ﬁ
N BRTFRTEEMBENIR S, EE, Mourrentobi TRt b BIG, B F A M
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AW LT @ S E A R ER I E R R

cleardrawingareal):
displayall();

ﬁﬂcleardrawmgarea( ) Jﬁii’@meGI clearviewport( ) HHFHRZEE D,
EAh, WS Eeridony 1BE BRI, BoAEYdisplayall( ) B@REEN N A
W&, B8R, BT RIAH R R, iﬁ&ﬁ&ﬁ]ﬁ%ﬁf?lx}o}:’ currcntob;:ﬁ’%‘ﬁ ﬁi%ﬁgw
bjectssp i T—4 X Ro

. 13.3 ﬁ ‘%I] m @ I

CADER T Ak H TR #I R xd & i Hrduplicate o % A BAd & Pesobilist

A e, R iy currentobj R 31 I £ 4 BV BnextobjiR Ry gobjectssp T — 2 i Ho

ShR L, AR drawingtool I RMAE T HEWEAMWHE (up( >, THHE

KA R SR BIREE MG RN, S, RAEMERN R

BRI BER RN R LT ERFNEL, B8 XK, dup( ) R ABREA y T
W0, 1 CEF &) FBEWEBAR. Eduplicate( ) WKR, EiLiE A

gobjecisicurrenobj)->display()}

Hil X3RN TBREAR GUEERAHEE o

13.4 e & &,
CADﬁ%ﬁ‘ﬂtﬂ{]%”/‘@&fmﬁ‘%ﬁﬁﬁﬁﬁg':F*Jl.rﬁfﬁﬁ""i‘ﬁgu :132 £ trgobjlist iR
B ifrotate( ) FFHdrawmgtoold SR irotate( ) R E ¥ 58 WA, Hii—ad,

gobjlistifrotate ) BLE M ICHRT Fdrawingtoolfirotate( ) BEPITHEH

ik Mdrawingtocl rotate( ) BHEEE—ZSWmatrix,cpph i B HHEE (SRE

AEY , BT D 5 D AS B R e i 2 R A 5t
WREN RN S HWRE GECADEFPHAHELEMED e R H0F ﬁ
PEE, REEHE, ABEEEPEETREEME, —HERTENR, Ei_fﬁi_iﬁfﬁ
getbounds{ ) BEEMFRRAVIR. S, WRBRM Hdisplayall( YEBEHF WK

13,5 BHREERF
g Adisplayalll ) B, EEHgolicctsAPRB~INE. WOTHTH, &
F LB BE 7 T fnextobiZ S B 0 50, TR RN, Ul
BRI A SNIR, BB, MERAGSES, MNAREEEecbects AT i 2t £
E A —A 0 T,
CADRF 415 kB e Hegolject s M B MGG, B BRMRARA. Hil,
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ABSHEHRAREHNSEHH—ANE, AERYHEESSEILM LR, XREgob-
list ) A o Ffliptoback ( ) FRZEMIM. Fsil, AR liptofront( ) —4 X &M
B AR RSN REGERE, DMECEHREET, -%ﬁﬁﬁﬁﬁﬁ?ﬁﬁﬁ@]ﬁﬁ; ﬁﬂiﬁ
FHEM, BNAEEDptofront( )

Eﬁﬁﬁ‘x%iﬁ'ﬁ%?&%ﬁ%ﬁﬁﬁﬁ; .& %HGXtObJ%OH{JﬁR; ﬁnﬁéﬂﬂﬂé’ mﬁ’t@ﬁ
'-fﬁﬂﬂﬁxih‘r{;ﬂﬂﬂ’r*ﬁlﬁla L a g

" if (nextobj == 0) returns

FEFy B — A iR B tomp IR F currentob i BB X1 & A48 2 B Fgoliects &
SRR, 1, BD TR 0biZ L A3 RTBMAT I — 4
LLE E L

for (i=currentobj; i<nextobj-1; i++)

_ gub3ects[1] = gokJects[1+1]

fefg, LORIFTEempH IR R I BN RN R H, %Eﬁﬁfcurrentobfﬁr, {!?H'a‘-
MR- R, BEEREREDEZHER,

gobjectsli] =_temp:

currentobj = 1;

—HWﬁJﬁﬁ%,Mﬁa%@ﬁ%ﬂﬁa@gu,%@ﬁmﬁuTW+hmqﬂm
gobjectsth I A B R4 : )

cleardrawingareall:
displayvall{():

AEBUNRELEBE O HREREEBMNRNTEB R, o
WAERN DL TR, RSN S LR E—4 1S, Ltia‘dﬂ%ﬁfﬁﬁﬁ‘

R AR RS T

13.6 ﬁ%m@w~ﬂﬁ% | .
CAD&F‘fLH v 2oL 3 BLAR AR 1 R 4 I S PR e R 48 T A D A 4, (20K B Al
B, EEBRERGR—ABANEE, Tourentobi B BERHFE RO TG B, %
A BAWEBEBRE—BEEHE B B B &, Wduplicate( ) Firotate( ) Fibs i %)
Fo WA FG—NRE LR IEROT QIR R R ZBE, 0T ] — 1% TSR
PRI 2 HLE 1E. Rfih, MRER—KIREALEXRE, #0055 & % AR
HEET o
gob jlistf¥ 51 B $select( ) ﬁhﬁ‘?—iﬁﬂﬂﬂé?ﬁiﬁﬁj@iﬁ% D EBTH TR,
ERMNAKENE T, ERBYLE H 2t currentob T ARG ol B L T 4 BUF #&
.ﬁﬁﬂ%ﬁhmﬁﬁomMﬂ ) IS R B — MHRELUHIR, XEEER
mark( ) 5 W, EELMIHRE BB, %G TE XM ZRdraw-
mgtoolf,h&ﬂ(]_left, top, right, Ffibottom 4 H e EHE B IFH T, sctwritemode( )
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e EHXORPUT, LEZERT “FR” ZREE, 31‘@1&1&»&% BEl, Yselect( )
Bosl, EdBEERHmark( ) BEZEE,

AT AR BRI 4, %F%ﬁﬂi&ﬁ%ﬂcﬁi, ﬁmwrgwaa@mm
FOE, MR EHONR. 2 ﬁﬁﬁﬂ.wﬁﬁlﬂl‘. HERTHR M hEamnio
BE,

ﬁﬁ*ﬁf’ﬁ%mgob;hst?éﬁﬁﬁﬁbmove( ) R B BT, Ei 7 4E Bmovex i
movey R RIREZB NN BRER BT —X 2. ﬂﬁ”’ﬁ‘%ﬁﬁ&mi_%_—léﬁ,%ﬂiﬂ“?
@1? RT%.‘. —HENTFH, WL EEEFRL R XM,

18.7 3l Elgobjlisteh Bk B i ¥

AL, RNSHRETRNNCADER FHHRE. BNINKEERE & Eoobj-
st o, BXEHNRYRENREEY (Bdeleteodj¢ ) ) 12 512 4, YT
B TR R, A e A ERESRERIE S dawingtoold, HE,
BT R deleteobj( ) B¥uZeobjlist BBMM A, WA LI B MBdrawin-
gtool}f R FH——EFH BNELRABT AR, RIOF]IHecbilistdiE M35/ caddraw, h
Micaddraw, cpp B LT — R I drawingtool®f Ko B LHEE FH1EA gob jlist Rt K I 1%
Fi 6 Bl Bl drawingtoolsZ [ HFE. A, deleteobiC ) JRB B AR A Hdra-
wingtoolfy 2B deleteobjrool Ui M, Hik, Xfdeleteobitoolf Ui B4 B RLs _

A
class deleteobjteol : public drawingiool {

public: virtual void draw(void);
} .

draw( ) RARBHERE, BHASRAEREdrawingtooli il FK B . EXMHIER
T, BiNVEEdraw( ) HEHREH 2B B slisth fideleteobiC ) IR G,

void deleteobjtool::draw(veid) { figlist.deleteobj(); }

KR, XAFHH “LETR” BiHEmEcad, cppiffsetup_screen ) EH MW T H %
H, REBET EREME A, BUNBARE T HobjlistA R PR EHE, milip-
toback{ ) , rotate( ) Fimove( ) ,

13.8 ¥F#ECADREEF

AT EMBARERINCADRF, FATRERM—R Ty, LENLEa O
BIR R RFEEI R, RS /DER BRI 288, S Ing SR 0iEa,
IEBEAT0 S 0 F & — T R R

MR R BRERFCADEF SRR S, M TR —, H2HEgobjects M RET
SR RS LA R SCAR Y 55— 13 PR AR gobjects B iy £ W B A WU S 9 F R S0 B
R A §853 FT T T R A7 gobjects B Al P I 5 — A drawingioolfidly, i —3tRERA —
AHERERE, UREHERNROBEET, WIHEX M5 B gobjects J{4
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++U

RBWARE, R RV (BB RN Btk IR |

BT RT3 — M RO DS TR TR RMTIE. AR
AR BRI MR BIROE KA P, KBRS B RRR, ARy
€0,0,0,0) i (3,0,3,0) ZM, WFHiRs

vaid 200min{void}

{
set_window(0.0,0.0,3.0,3,0);
set_viewport(w] . wt wr,wh):

cteardrawingarea();
; displayall{);

13.9 ZFECADRF
CADEF A8 A RERBREH. IGEMERECADRE, % 13.3 PP 2
BLABEELRAXHPOE 4. otk KREERFHN CADERRFE b & X
B9, BRCAMRSAE KT R BT, '
#* 13,3 HHFCADHEFLIFEX N

X # WY _ ®
gtext cpp gtext h 4
matrix cpp matrix h 6
mouse cpp meuse b 8
kbdmeuse, cpp kbdmouse h a
8popup,cpp gpopup.h 10
draw spp draw_h 11
userool cpp usertool h 12
interact cpp interact_h 12
caddraw cpp caddraw_h 13
tad cpp cad h ' 13

« 5%18,1 cad_ cpp

f1 cad.cpp +- A CAD program. This program exploits many of the BG!
// functions to build a simple yet powerful CAD program.

/7 Several of the tools built up earlier in the book are put to
// use in this program. The program will run in many of the

/1 graphics adapters supported by the 8GI and supperts many of
/{ their modes. However. it is currently configured so that it
£/ wWiltl appear best if run on an EGA or VGA display. The progam
// supports either the mouse or the keyhoard automatically.
#include <{stdio.h>

#include <graphics.hd

#include <stdlib.ho

#include <stdarg.m)

#include <alloc.hy
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finclude <math.h>

Jinclude “kbdmouse.h

#include “usertoo).h”®

#include "interact.h”

ffinclude *gtext.h* - IF Text in graphics made tools
#include “gpopup.h” {/ Graphfcs pop-up window package- ‘
#include *matrix.h" ' ’
#include “caddraw.h®

#finctude “draw.h"

#include “gobject.h™

ffinciude "cad.h"

void setup_screeni{void); /7 Only function in cad.cpp

doubte aspectratio; !/ aspect ratio of the screen”

int gridon: // Value of 1 iftgrid is to be displayed
extera int currentobj: ! Current graphics object in list

extern int nextobj: /! Next available slot in 1ist of objects
cint left_arrow; £ 1f value of 1, adds left or right arrow
int right_arrow; /1 heads to the 1ines that are drawn
maing)

int ¢, errcade, grode. gdriver = DETECT::
int xasp. yasp:

initgraph{dgdriver, Sgmode,"\\te\\bgi®);
if ({errcode=graphresultf)) != grOk) {
printf("Graphics error: Zs\n",grapherrormsg(errcode}):

exit{l};
3

/! Return with error code

getaspectratio{ixasp,&yasp);

dspectratic = (double)xasp / {double}yasp:
maxx = getmaxx(): maxy = getmaxy():
setup_screen();

mouse.fnit{)};

do {

¢ = mouse.waitforinput(LEFT_BUTTONY: .
tools.anyteprocessic):

} while (13;

f/ Set up the environment for the CAD program
void setup_screen{void)

{

int h, i, x, fill_width, offset, space:

int filltype. color_width, maxcolors, fillcolor:

/7 Declare a set of drawing tools. Nete that late binding
/¢ is used to get the power of polymorphism,

drawingtool
drawingtool
drawingtool
drawingtoo]
drawingtool
drawingtool
drawingtool
drawingtos)
drawingiool
drawingtool
drawington)
drawingtool
drawingteol
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*togglegrid = new togglegridtool:
*deleteallob) = new deleteallobjtoci;
*changefont = new changefonttool:
*changelinestyle = new cadchangelinestyietool;:
*quit = new quittool;

*linet] = new lineobj:

*filtpoly = new fillpolygonabi:

*circletl = pew circleobj;

*text = new textobj:

*changefilipattern = new changefilipatterntool;
*changefilicolor = new changefillcolortonl:
*chengedrawcolor = new changedrawcalortool:
"moveob) = new moveobjtool ;



‘I“"D

drawingtool *selectobj = new selectobjtool:
drawingtool *duplicateodj = new duplicateobjteol;
drawingtoo]l *deleteobj = new deletesbjtool;
drawingtocl *fliptofront =« new fliplofronttool;
drawingtool *fliptoback = new fliptebacktool:
drawingtool *rotatecb] = new rotateobjtool:

2/ Draw 3 main menu bar across the top of the screen. Each of the
/7 words in the ménu bar will act as a user-interface object that -
// can be selected.
h = textheight{*H"} + 2:
if (getmaxcotor{} == 1) setfillstyie(SQLID_FILL,0);
clse setfilistyle{SOLID_FILL.EGA_BLUE):
bar3d(0,0.maxx.h.0.0):
puttextxy(2.2."Grid Text Line Clear Quit®):
space = textwidth(" =);
offset = 2;

tools.add_tool {new interact{'g’',offset,0,0ffset+textwidth("Grid*},
textheight{"Grid").togglegrid));
offset += textwidth{*Grid") + space;
toots.add_tool {new interact('t’,offset,0,of fset+textwidih{"Text"},
© textheight({"Text®).changefont});
textwindows = offset;
textwindowy = textheight("Text®) + BORDER:

tools. add _toolinew interact(']* offset 0 offset+textwidth{"Line"),
textheight{"Lline"},changelinestyle});

Tinewindowx = offsel:

linewindowy = textheight{"Line®} + BORDER;

of fset += textwidth{“Line") + spaCE“

tools.add_tool{new interact('c',offset,0,dffset+textwidth(*Clear" J.;

textheight({‘Clear®),deleteallobj});

offset += textwidth("Clear') + space;

tools.add_tool{new interact{’'q",offset,0,of fset+textwidth("Quit®),
textheight(*Quit*).quit)}: -

!/ How draw the icons on the left-hand side of the screen

read_icon{0.h “hand.icn"}:

tools.add_tool(new interact('s",0.h, ICONW*2, h+[CONH*2 ,moveobi)};

read_icon{ JCONW*Z h,"pointer.icn®);

tools,.add_tool(new interact('c",ICONW*2 h, 1CONN*4 h+]1CONH*E, selectobj));

read_icon(0.h+ICONH*Z,"1ine.icn"); '

tools.add_teol(new interact('d",0,h+ICONH*2, ICONW*2 h+2*ICONH*2,1inet] )}

read_icon([CONW*2 h+[CONR*Z,"Tetter.icn™};

tools.add tool{new interact('p".ICONW*2 h+ICONH*2 ICONW*4,
h+2*ICONH*2 , text) };

read_icon(0 h+2*ICOHH*Z,"fillpoly.icn®):

tools.add_tool{new iateract{'s'.0,h+2*]CONH*2, ICONN*2,
~h+3*ICONH*2.fillpoiy));

réad Icon{ICONH*Z h+2*[CONH*2,"circle.icn™):

tools.add_tool(new interact(‘r', ICONW*2, h+2*lCONH*2 ICONW*4
h+3*LCONH*2.circletl));

read icon{0 h+3*TCONH*2, 'dup11cat fcn™);

tools.add_teol(new interact{’p’.0. h+3* TCONH*2, TEOLR*2,
h+a*{CONK*2  dup)icateobjl):

read_ 1con( ICONW*2 h+3*ICONK*2, "scissor.icn®):

tools.add_tool (new interact{ x'.[CONN*2 h+3*ICONH*2, ICONW*4,
h+4*=TCONH*2 ,deleteobjd):

read_icon{0.h+4=[CONH*2  "flipfrnt.icn™);

toots.add_tooi{new interact('e’ .0, h+t4*ICORH*Z, ICCHU*2,
h+5*]CONH*2 , fliptofront});
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read_icon( 1COKW*2, h+4%CONH*2,*flipback.icn"):

tools.add_tool(new interact{'x',ICONW*Z, h+4{CONH*2, ICONW*4,
h+6*[CONH*2, fliptoback)):

read_icon(Q, h+E*ICOHH*2, "rotate.icn®);

tools.add_toolinew interact{'e' 0, h+5+*1CONH*Z, 1CONY*2,
h+A*TCONH*2,rotateckj)):

!/ Draw a backdrop beiow the icons

setfillstyle{SOLID_FILL,EGA_BLUE);

bar3d(0.h+ﬁ*ICONH*Z.ICOHH*4.maxy.ﬁ.0}:

/1 Create the fill pattern box. This will appear on thé lower

/! portion of the screen.

fill_width = {maxx-1-ICONW*4+2)} / (NUM_FILLS_WIDE+1});
globalfillcolor = getmaxcolor(); {f Start fill color at maxcolor
globaldrawcalor = globalfilleqlor;

filltype = 0;

for (i=0, x=ICONW*4+2+fil11_width; i<HUM_FILLS_WIDE: i++,
% += Fi11_width) {
setfilistyle{fitltype,globalfillcolor):
bar3d{x.maxy-FILL_HEIGHT*Z.x+fi1I_width.maxy-F!tLHHEIGHT.O.G}:
filltype++:

}

rectangle{ ICONW*4+2 maxy-FILL_HEIGHT*2 maxx,maxy):

tools.add_tool(new userinteract{‘w".ICONW=4+2+FiT1_width,

maxy-FILL_HEIGHT*Z.maxx.maxy-FILL_HEIGHT.changefillpattern)):

globalfillstyle = SOLID_FILL;

maxcolors = getmaxcolor{):

color_width = (maxx-1-1CONW*4+2-fi1l_width) / (maxcolors + 1};

fillcolor = 0;

for {i=0, x=ICONW*4+2+fill_width: i<=maxcolors; i++,x+=color_width) §
setfil1style(SOLID_FILL,fillcolor): :
bar3d{x,maxy-FILL_HEIGHT,x+cotor_width,maxy,0,94;
fillcolor++:

} _ _
tocls.add_tool{new userinteract(’z', ICONN*4+2+Fi11_width,
maxy - FILL_HEIGHT .maxx,.maxy.changefilicolorl));
setlinestyle(SOLID_LINE.G, THICK_MIDTH);
setfillstyle(globalfillstyle,globalfillcoior);
bar3d{ ICONW*4+2+2 ,maxy-FILL_HEIGHT*2+2,
ICONW*3+2+fi11_width-2 naxy-2,0,03:
tools.add_tool(new userinteract{ 'y’ ICONW*4+2+2 maxy-FILL_HEIGHT*242,
1CONH*4+Fi11 _width-2 ,maxy.changedrawcotor));
settinestyle(SOLID_LINE,O NCRW_WIDTH);

/7 Draw main draw area window

Wl = [COHW*4+2+1; wt = h+2+1;

wr = maxx-1; wb = maxy-FILL_HEIGHT*2-2-1;
rectangle{wl-1,wt-1 wr+l wbh+l);

/7 Set WORLD coordinate to screem coordinate relationship. If
// you change these values, change the corresponding ones in
// draw_grid() located in caddraw.cpp. Pick numbers that make
// the grid look square. These work well on a VGA.
set_window{0.0,7.0,0.0,6.0);

set_viewport{wl .wr wt,wb);

SOLID_Fitl:
SOLID, LIHE;
DEFAULT_FONTS

globalifillstyle
glohallinestyle
glabaliextstyle
gridon = 1;
draw_grid();

How o
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teft_arrow = 03
right_arrow = 0y

7/ Set the font here to what you want to use for the dimension labels.
/{ On the CGA in medium-resolution mode, small font iz good.
settextstyle(gicbaltextstyle HORIZ DIR,1);

+ 5%18,2 gobjlist,h

// gobjlist.h -- Defines & class that maintains a 1ist of a1l the
// graphics figure objects that have been drawn

flifndef GOBJLISTH

fidefine GOBJLISTH

#include "gobject.h”

// Maximum number of figures maintained:
const int NUMGOBJECTS = 20;

ff This class is used to maintain the list of figures Currently
// displayed in the drawing window
class gobjlist {

pubiic: .
drawingtoo! *gobjects[NUMGOBJEC1S]; // List of graphics fiqures
int nextobj: !/ Rumber of graphics ohjects
int currentobj: f£1 Currently selected object

void addobj(drawingtoal *obj};
void deleteobj({void):
void deleteall(void}:
void fliptoback{void);
void fliptofront(void); ' ~
void duplicate(vdid);
void rotate{void);
void selecti{void);
void move(void):
void mark{int obj);
void displayall(void):
i
#endif

« 5%13,3 gobjlist,cpp

// gabjiist.cpp -- Member functions for the gobjlist class. These
{7/ routines handle the management of the gobject graphics objects
// maintained in the CAD program. These are the objects that

f/ represent individual graphics figures on the screen.

ftinclude <graphics.hd>-

#include "gobjlist.n”

#include "matrix.h"

#include “"kbdmouse.h®

‘#include "caddraw.h"

// Adds an object to the 1ist of graphi¢ objects in the drawing window
void gobjiist:;addobj(drawingtool *obj)
{
if (nextobj >= NUMGOBJECTS) return: // List is full. D¢ nathing.
currentobd = nextobj; S
gobjecis[nextobj++} = obj;
}
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// Delete an object from the graphics object ¥Fist. Make the next
/4 object in the gobjects array the currentobj. Update the screen
// after deleting object from the 1ist by erasing it and then
/! redrawing all remaining objects.
veid gobjlist.:deleteobj{void)
{

int i;

if (nextobj == 0) return; Il Empty.list. No objects,

delete(gobjects(currentobjli;

for (i=currentobj: i<nextobj-1; 1++)

gobjects[i] = gobjects{i+1l];

nextobi--:
if (currentobj >= nextobj 4§ cyrrentobj)
currentobj--; /! Deleted 1ast, but not first
cleardrawingarea();
displayall();

}

// Delete all objects in the object tist
void gobjlist::ideleteall{void)
{

int i;

for (i=0; i<nextobj; i++}
delete(gobjects(i]);z

nextobj = 0:

currentebj = 0:

cleardrawingarea();

}

f/ Move the current object to the back by copying it to the
// head of the object list. After the operation the same object
ff is the current object.
void gobjlist::fliptoback(yoid)}
{
int i:
drawingtool *temp;

1f {nextobj == 0) return:
temp = gobjects[currentobj];
for {i=currentobj: i»0; i--)
gobjects[i] = gobjects[i-11:

gobjects[0] = temp;
currentobj = 0;
cleardrawingarea(}:
displayall():

}

// Move the object to the front by putting it at the end of the
/{ object 1ist and redeawing a1l of the objects. After the operation
/f the same object is the curreat cbject.

void gobjlist::fliptofront(void)
{

int i;

drawingtool *temp;

if (nextobj == 0) return:

temp = gobjectslcurrentobjl:

far (i=currentobj; i<rextobj-1; T+t)
gobjects(il = gobjects[i+l];
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govjects{i] = temp;
currentobj = i;
cleardrawingarea{);
displayall();

}

/7 Duplicate currentobj. Make a copy of the current object in the
/1 drawing window. Mew object appears offset from the origiaal
// by transtating it {.1, .1). HMake sure the cbject is saved in
{7/ WORLD coordinates.
void gobjlist::duplicate(void)
{
if (nextobj == 0) return; /7 Ho objects in Yist
if {nexlobj >= NUMGOBJECTS) return; // Object list is full
gobjects(nextobj] = gobjects[currentobd]->dupf);
currentobj = nexlobj: /{ New object becomes cuprprent object
nextobj++;
setviewport(w] ,wt wr,wh,1};
gobjects[currentobj]->display(};
setviewport(0,0,getmaxx(),getmaxy().1};
i

// Rotate the current object about its center point. The cbjeet 15
/! rotated in 45-degree increments. Note that only polygon and Tine
/! rotations are supported.
void gobiiist::rotate{void)
{ ah
if (nextobj == 0) return: /1 No objects im list
gobjectslcurrentobjl->rotate(d45);
cleardrawingareat); '
displayall(): // Display updated objects

{/ Interactively move the current object on the screen
void gobjlist::move{void)
{
int x, y. ofdx. oldy, movex, movey:
int b, 1, r. b:
double originalx, originaly. translatex, translatey:
AN . - C
if (nextobj == 0) return; /i No objects in 1ist
setviewport{nwl,wt,wr wb,1)3"
mark{currentobj),;
while (1) {
while (Imouse. buttonpressed(LEFT'BUTTGN)J
mouse.getcoords(x,y): )
ff{x<=wul ||y<=wt||y>ud]] x>ur)
mark(currentobj); // Unmark ocbject
setviewport(D,0.getmaxx().getmaxy().133
return;

gobjectsEcurrentobjl->veft;
gobjectsfcurrentobjl->tep;
= gobjects[currentobjl->right;
b = gobjects[currentobjl->bottam:
if (mouse.inboxi{l.t.r,b.x.¥}) {
oldx = x; oldy = y;
while (lmouse. buttonreleased(LEFT RUTTOR}) ¢
motse . getcoords{x,y):
movex = x - oldx: movey = ¥ - oldy;
if (movex !=0 }} movey != 0) {
mark{currentobi);

=1 o -
Il
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gabjectsicurrentobjl-2left += movex;
gobjectsfcurrentobil->top += movey;:
gobjects{currentobjl->right += movex::
gobjects[currentobj]->bottom += movey:
mark{currentobj):
oldx = x; oldy = y;
}
}
PCLoWORLD(1.t.originalx,originaly):
PCtoWORLO(gobjects[currentobj]->left,
gobjects[currentobjl->top. trans]atex.translat&y).
translatex -= originalx; translatey -= originaly:
gobjects[currentobi]->translate{translatex, translatey);
cleardrawingarea():
displayall{};
rark{currentobj):
} .
else
while {!mouse.buttonreTeased(LEFT_BUTTON)) 3

/1 Select an object by encompassing it with a rectangle. An oblect
/! can be selected by pressing the left mouse button while over
/7 the object. To select another object in the same region, click
// the mouse button again: Upon exiting. the currently marked
// object becomes the currentob] which is used in all succeeding
/J cperations.
void gobjlist::select{vaid}
{

int x, y. testobj lastobj,

1f {nextobj m= () return. /1 No objects in Tise
setviewpcrt{wl,wt wr wbh,1);

testobj = currentabj + 1:

if {(testobi >= nextobj} testobj = 0p
mark{currentobj); // Mark object
tastobj = currentobj:,

while (1) {

while (!mouse.buttonpressed{LEFT_BUTTON)) 3

mouse.getcoords(x.y):

PF(x <= w) [y ¢=wt || y>w j[:x>ur}{
mark(currentobj); // Unmark object
setyiewport{0,0,getmaxx{),getmaxy(),1);
return;

}
while (!‘mouse.buttonreleased(LEFT_BUTTON)) 3

mouse.getcoords(x.y}:
do {
if (mouse, 1nbox(gobjects[testob31 >]eft.
gobjects[testobjl->top.
gobjects[testobj)->right,
gobjects[testobj)->bottom,x.¥}} {
mark{lastobj}: // Unmark object .
mark{testabj}; // Mark cbject
fastobj = testobj:
currentobj = testobj:
testobj++;
if (testobj >= nextobj) testobj = Of
break;
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tastob)++:
if (testobj »= nextabj) testob = Q3
} while {testobj 1= currentobj};

}
]

/! Display all of the graphics objects in the drawing window
void gobjlist::displayall(void)

{
int obj:

viewporttype v:

getviewsettings(4v):
setviewport{wl ,wt,wr wb,1}:

setwritemode(COPY_PUT);

for {obj=0; obidnextobj; obj++)
gobjects[objl->display(}:

setviewport(v.left,v.top,v.right,v.bottom,v.c1ip); // Restore viewport

}

J/ Save viewport settings
// Use drawing window

/1 Highlight an object by drawing a dashed rectangle around its border
void gobjiist::mark{int obj) ' T T

{

linesettingstype saveline;
int savecolor:
drawingtoal *t = gobiectslabjl:

savecaotor = geteolor();
getlinesettings(isaveline):
setwritemode{ X0R_PUT):
setcolor{getmaxcolor(}}:

setlinestyle(DASHED_LIKE O, HORM_WEDTH):

mouse.hide(}; :
rectangle{t->left-wl,t->top-wt.t->right-wl, t-3bottom-wt)s

mause.show();
seflirestyle{saveline.linestyle,saveline.upattern,saveline.thickness);
setcolor{savecolor); ! T
setwritemode{COPY_PUT); '

- F|#}13,4 gobject h

// gobject.h -- Defines graphics objects such as lines and circles
/7 that are drawn in the CaQ program. These objects. derived

/7 from the drawingtoe] classes in draw.h, supply the functions to
/7 draw, move. and rotate the graphics abjects.

ffifndef COBJECTH
#define GOBJECTH
finctude “draw.h"

/! Text object. The location of the text in real-world coordinates,
/f its style and what it displays are saved. Note that rotation of

/7 text is nol supported.
class textobj : public texttool {

public:

double xw, yw:
void drawl(void):

virtual
virtuai
virtual
virtual
virtuatl

void copyltextobj *f):

/1 Top teft of text in real-world coordinales

void translate{double transx. double transy):

void gethounds{int &1, int &t,
void display(void);

int &r, int &B):

2%9



virtual void finishdrawinglvoid);
virtual drawingtool *dup(voidi:
):

/f Line object
class lineobj : public Yinetool {

public: C )
double xwi. ywl: {1 Top left of text In real-world coordinates
double xw?, ywZ: 7/ Other endpoints of line

int left_arrow, right_arrow: // Nonzero if the line has an arrowhead
static const int ARROWSIZE: // Size of arrow heads

virtual void draw{void};:

virtual void transtate{double transx, double transy);

virtual void getbounds(int &1, int &t, int &r, int &b):

virtual void copy{lineobj *f);

virtual void display(veidl; «

virtual vofd finishdrawing(void);

virtual vdid draw_arrows{void);

virtual drawingtool *dup(void);

virtual void rotate(double angle}:
| H '

17 Circle object

class circleobj 2 public circletool |

public: o
double centerwx. centerwy; // Center of circle in world coordinates
virtual void drawivoid):
virtual void getbounds(int &1, int &t. int &r, int Bb)s
virtuat void copy(circleobj *f):
virtual void translate(double transx, double tramsy):
virtual void display{veid):
virtuzl void finishdrawing(voig):
virtual drawingtool *dup(void):

):

class t111polygonobj : public fillpolygontan} {
public:
double pointsw[MAXPOLYSIZE];
~fillpolygonobj(veid):
virtual void draw(veid);
void getbounds{int &1, int At, int &r, int &b):
virtual void copy(filipnalygonobj *f):
virtual void display(void):
virtual veid translate(double transx. double transy}s)
virtual void finishdrawing{void):
virtual drawingtool *dup(void};
virtual void rotate(dbuble angle):
|
#endif

« Jj318.6 gobJect, cpp

// gobject.cpp -- Defines the functions used ta support graphics figures
// as objects in the CAD program. The classes here are derived from the

/ ?ools devetoped in draw.cpp in Chapter 10. These objects are maintained
ff in a 1ist by the class gobjlist which is defined in gabjilist.cpp.
f#include <graphics.h>

#include <alloc.h»

#include <math.h>

#include <string.h>
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#include “gobject.h”
#include “gobjlist.h”
#inctude “kbdmouse.h®
f#finclude “matrix.h"
#include “gtext.h"
fyinclude “caddraw.h”

const doubie P] = 3,1415926:

/! Override draw() so it won't be called if the object tist {s ful?
void textob)::draw(void)
{

}

/1 Create a new teat object by making a copy of the current text

// object #nd then translating it in world cecrdinates by (0.1.0.1}
// Returns a pointer to the new ohject.

drawingtool *textobj::dup(void) -

{

if (figlist.nextobj < NUMGOBJECTS-1) texttoo)::draw():

textobj *nt = new textobj: ' // Create new text object
nt->copy(Lhis); /i Copy “this® to new object
nt-2xw +=0.1; nt->yw += 0.1; /! Transiate new text

{/ Calculate screen position of duplicated text
WURLOtoPC{nt->xw, nt->yw nt-dleftx, nt->lafty);
nt->getbounds{nt->left nt->top,nt->right.nt->bottom):

return nt; // Return pointer to new

}

/7 Display the text in the text object. [t accounts for newline
ff characters included in the string,
void textobj::display(vaid)

{
int i;
char ¢[] = "c"; // String to hold a single character
setcolor{drawcolor): /7 Use the stored drawing color
WERLDtoPC{xw,yw,leftx, lefty): // Using the world coordinates saved
movetol{leftx-wl, lefty-wt): /7 ip the object, write the text out

settextstyle(textstyle HORIZ_DIR,.1):
mouse . hide();
for {i=0;: i<len; i++)

if (string(ij == *\n') { // Newline character
lefty += textheight(*S"}; // Skip to next line
movetol{leftx-wl, tefty-wt); I/ adjust current position

}

else {
¢f0]) = stringli]: /f Write out the next character
outtext{c}:

mouse.show():
)

// Get bounding box of text cbject in screen coordinates. Since text
// can stretch across multiple lines, check for the newline character
f// to get the real text block's height, and to find its true width.
:Old textobj::qetbounds{int &1, int &t, int &r, 1nt &b)

int #=0, linew=0, w=0, h=0, startofline=0, ptr; .

char buff[80]:

1 = leftx: t = lefty;
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for {i=0; stringlil: T+#) (

linew++; /i lncremeat Tine width
if {string[i] == "\n') { /7 Mewline encountered
h++; £l Increment height count
if (Vinew > w) { !/ Check whether this 1iné is
w = linew-1; ptr = startofline; // the longest line so far
] ’ - S
linew = 0; _ // Reset the linz width counter
startofline = {+1: /! Remember where next line starts
} l e
if (Jinew > w) /! Check whether last line is
w = linew; ptr = startofline} /! the longest line
strocpy(buff . bstringlptr]l.wi; }/ Copy the longest line to a string
bufflw] = 0; J/ so it can be used to get the
r = leftx + textwidth{buff): /- width of the widest line
h = lefty + (textheight{"C"} + 2y * (h + 1);
}

/7 Move the top-left iocation of the text by the amount (fransx,transy}
void textobj::transiate(double transx, double transyl
{
AW = transx; yw += transy:
}

/7 Copy the text object f to "this®

void textobj::copyltextobj *f)

{ .

left = f->left:

top = f->top:

right = f->right:

bottom = f->bottom;

leftx = £->leftx;

tafty = f->lefty;

aw o= F-oaw;

yw = f-Dyw;

drawcolor = f->drawcolor;:

textstyle = f->textsiyle:

len = f->1len;
strepy(string,f-2>string)d;

}

/! After entering a text string, add-it to the figure object list
void iextobj::finishdrawing({vpid)

{

" texttool::finishdrawing(): - :
if {len == 0} return; /¢ Don't add object if string 1s empty
textobj *nl = new textobj: /1 Create a new object to add

getbounds(left.top,right, bottom):
PCtoWORLD{Teftx,lefty xw,yw):  // Save things in world coordinates

al->copy{this}; // Copy settiags to new object
figlist.addohji(nl); /4 Add "this® to the list of objects
} - -

7 Overfide draﬁ() so it won't be called if the object 1ist is full
void lineobj::draw{void)

{ _
if (figlist.nextobj < NUMGOBJECTS-1) linetoo}i:draw(J:
} ] .

/1 After drawing a line. append it to the figure list
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void lisecbj::finishdrawing{void}
{

linetool::finishdrawing(}: 11 €311 inherited routine
Teft arrow = ::feft_arrow; !/ Remember the settings of
right_arrow = ::right_arrow: /! the arrows
lineobd *nl = new lineobj: /! Create a new line object
getbounds(left,top,right, bottom); ‘
PCtoWORLD(x1.¥1l,xwl.ywl); « [/ Save endpoints in world
PCtoWORLD(x2 . ¥2 . xw2. yu2): < /F coordinates .
nl->copy(this); ff Copy all seqttings to new objett
draw_arrows{}; /7 Draw arrows on new tnm;
figlist.addobi(nl); /1 Add the lipe to the figiure Tist |
} ' 3

!! Create a new line object by making a copy of the current 1ine

/! object. Translate the new iine in world coordinates by (0.1.0.1)
f/ and then set its-bounding box $ize.

drawingtool *linecbj::dup(void)

{
1ineobj *nl = new lineobj: !/ Create new line
nl->copy(this}: !} Copy current object to new object
nl->xwl += 0.1; nl->ywl += 0.1: // Translate new line
nl->xwZ += 0.1; nl->ywZ += 0.1; }
WORLOtoPCin)->xwl, nl-2ywl, nl->xt ,nT->yl); Ff Caleulate new line's
WORLDtoPC{nd->xw2,nt-DywZ2.ni-2>x2.nl->y2}: /7 screen position
nl->getbounds(nl ->1eft.n1->top,.al->right,nl-2bottom);.
retura nl: '

}

/7 Copy linel to line2
void lineobj::copy(lineobj *f)

.[ .
left = f->left;
top = f->top:
right = f->right:
bottom = f->bottom:
x1 = f->x1;
¥yl = f->yl;
x2 = f->x2:
y2 = f->y2;
xwl = F-D>xwl;
ywl = f->yul:
xwZ = f->xw2:
ywe = f->yuwz:

drawcolor = f->drawcolor:
linestyle = f->1inestyle;

Teft_arrow = f-2left_arrow;
right_arrow = f->right_arrows

J

/7 Display the line in the tine object
void Yinecbj::displtay(void)
f _

int xpcl, ypcl. xpc2. ypeds

setcolor{drawcalor}; '
setlinestyle(linestyle 0 NORM_WIDTH) 2
WORLDtoPC(awl . vwl, xpcl, ypcl):

WO DtoPl(xw?, ywZ  xpc2.ypce):
mouse . hida{);
line{xpcl-wi,ypcl-wt,xpe2-wi, ypc2-wid:
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NOUSE.5how( ) :
drawharroustj;

}

/! Transiate the line in world coordinates by the (transx.transy)
:oid lineobj::translate{double transx, double transy)

Wl 4= transx:

ywl += transy;

xw? += transx:

yw2 += transy;
¥ .

// Get the bounding box for a line g¢bject. Note that the bounding box -
// is expanded by 3 pixels to make it easier to select a line. :
void lineobj::getbounds{int 81, int &t, int &r, int &b)

if (xl ¢= x2) {
1 =x1 - 3;
r=xé+3;

]

glse {
1 = x2 - 3;
r=x1+ 3;

]

if tyl <=y22 {
1=yl -3
b=yZ+ 3;

}

else {
t =y2 - 3;
b =yl + 3;

3

I

// Rotate a tine

void Tineobj::rotate{double angle}

{

§nt cx, ¢y, PCpoints[4], numpoints = 22
double points{43, cwx, Cwy:

cx = (left + right) / 2: /! Get the center of the line

cy = {Lop + bottom) f 2

PCtoWlRLD(ex. Ccy. cux,cwy): /{ Translate to world coordinates
points[0] = xwl; points{l] = ywl; // Store Tine endpoints in an
points{2) = xw2: points[3] = yw2: /1 array

WORLOtranslatepely{numpoints,points,-CwX,-cwy);
WORLDrotatepoly(numpoints,points,angle)d;
WORLDtranslatepoly(numpoints,points,cwx.cwy):
WORLDpolytoPCpoly{aumpoints,points,PCpoints);

xwl = points[0): ywl = points[1]:.

xwZ = points[2); ywZ = points[3]:

x]1 = PCpoints[0]: y1 = PCpoints[l]:

x2 = PCpoints[2]; y2 = Plpoints(3l; .

getbounds{left, top,right . bottom): 1! Galculate new bounding box

}

7/ Draw arrows to thz 1ine if needed. The mouse is already hiddep
/7 when this functioa is called. The arrows are displayed as an
// open-endec polygcn.

const int lineohj::ARRQWSIZE = 4; // Size of an arrow



void linecbj::draw_arrows{veid)

{ ) .
int arrowhead[3*2]3; /7 An arrow is made from two l1ines offset
/! 45 degrees on each side of the line

double angle: JF Calewlated slope of line
int x1, x2. yi, y2: :

WORLDtoPC( xwl.ywl,%x1,¥1):
WORLGLOPCT xw2 ,ywZ,%2,¥2); o
if (left_arrow} { /} Draw an arrow at the start of the lide

arrowhead[0] = x1 + ARROWSIZE - wl;
arrowhead[1] = y1 - ARROWSIZE - wt;
arrowhead[2] = x1 - wl:

arrowhead(3] = ¥yl ~ wi;

arrowhead[4] = x1 + ARROWSIZE - wl: ‘

arrowhead(5] = y1 + ARROWSIZE - wt: ;

angle = atanZ{(double){y2-y1), (double)(x2-x1)} * 180.0 7 PI:
PCtranslatepoly(3,arrowhead, -x1+wl,-yI+wt}; ’
Pirotatepoly(3,arrowhead,angle);

PCtrans)atepoly(3.arrowhead, x1-wh,yl-wt);

mouse . hide():

drawpoly{3.arrowhead); J! Draw the arrow

mouse.show();

} . :
if {(right_arrow) { /! Draw an arrow at the end of the tine
arrowhead[0] = x7 - ARROWSIZE - wl:
arrowhead[1] = y2 - ARROWSIZE - wi;
arrowhead( 7] = x2 - wl;: '
arrowhead(3] = ¥2 - wi;
arrowheadl[4] = x2 - ARROWSIZE - wl:
arrowhead[5] = y2 + ARROHSIZE - wt;
angle = atanZ{(double}(y2-y1), {double)(x2-x1)) * 180.0 / Pl;,
PCtranslatepoly(3,arrowhead, -xZ+wl . -y2+wt};
PCrotatepoly (3, srrowhead,angle):
PCtranslatepoly(3,arrowhead,x2-wl, y2-wt):
mouse. hide();
drawpoly(3.arrowhead); // Draw the arrow
moyse.shaw();
}
}

// Override draw() so it won't be talled if the object list is full
void circleobj::draw(void)

{ - :
if (figlist.nextobj ¢ NUMGOBJFCTS-1) circletool::draw();
} :

/4 Get the bounding box of a cirgle obiect .
void circieobj::getbnunds{int &1, int &t, int &r, int™ddY

{
WORLDtoPC(centerwx,centerwy.centerx,centery);
1 = centerx - absradiusx: /! centerx - radfus
t = centery - absradiusx * aspectratio: /i centery - radius
r = gcenterx + absradiusx; /7 centerx + radius
b = centery + absradiusx * aspectratio; // centery + radius
] .

// Make a copy of a circle chject. The new circle is the same as
/¢ "this® circle, except it is translated by (0.1,0.1). Returns
{// pointer to new gircle object. .

drawingtool *circlecbj::dup{void)
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R

tircieobj *nc = new circieobj; // Create & new circle gbjece
ac->copyithis); /1 Copy the cirgle settings
ne-dcenternx += 0.1 /f/ Translate the center (0.1,0.1)
fc-ycentarwy += 0.1; _

f7 Calculate position and bounds of new circle

WORLDtoPE ne - Ycenterwx. nc-2centerwy , ne->centerx, nc-2centeryd;
nc-dgetbounds{nc->left, nc->top,nc->right,nc->bottom):

return nc; I/ Return pointer to new circle

.

17 Copy tue settings in the f cbject to "this® circlel
void circleobji:copy(circleod) *0)
{

centerwx = f->centerwx;
centerwy = f-Dcenterwy;

centerx = f->¢enterx;

centery = f-2>centery;

ieft = f->left;

top = f->top:

right = f->right;

bottom = f->bottom:

absradiusx = f->absradiusx:
drawcolor » f->drawcelor:

}

I/ Disptay the circle object
void circleobj::display{void}

1
satcolor{drawcolar);
WORLDtoPC(centerwx,centerwy,centers,centery);
mouse. hide(); ,
circle(centerx-wl,centery-wt,absradiusx); /7 Draw the circle
mouse.show();

)

1/ After drawing a circle, append an object for it to the tist of
// graphics figures on the screen
void circleobj::finishdrawing{void)

{
circletool::finishdrawing{); 7/ Call the inherited routine
circleobj *nc = new cirgleob): {7 Create a new civcle object
PCLoWORLG(centerx,centery,centerwx, ceaterwy); // Use world coordinates
getbounds(left,top,right.bottom); // Save bounding box of circle
ac->copy(this); /1 Copy settings to new cbject
figlist.addobj{nc): /1 Add object to figure }ist

]

/I Transiate a circle in world coordinates
void circleobj::translate(double transx, double transy)

{
centerwx += Lransx:
centerwy += fransy:

}

/7 Override draw{) so it won't be called if the object list is full
void fillpolygenobi::draw{void)
{

i1f (Figlist.nextobj < NUMGOBJECTS-1)
fillpolygontool::draw{);



/! Duplicate the current polygon gbject by creating an 1dept1cal
/{/ polygon except that it is translated by (0.1.0.1}. A pointer
£/ to the new object is returned.

drawingtool *filipolygonabj::duplvaid}

{ - ' .
fillpolygoneb] *np = new fillpoiygonobj; /7 Create new polygon object

np->copy(this); ~ ff Copy-settings to new object
WORLDtranslatepoly(np->nunpts/2.np->pointsw,0.1.3.1);
WORLDpolytoBCpoly{np->numpts/2,.np->pointsw,np->poly)d:.
np-2getbounds(np->1eft,np->top,np->right.np-d>bottom):

return np: /4 Return pointer to new object

}

// After drawing a polygon, add an objecl for it to the tist of
/7 figures, Copy the polygon's seftings that were used to draw
// the figure to the new object.

veid fillpolygonobj::finishdrawingtvoid)

{ .
fitlpolygontool::finishdrawingty:

filipotygonab *np = new fillpolygonobj; // Create a polygon ahject
PCpolyLloWORLBpoly(numpts/Z. poly,pointsw): 7/ Use world coordinates

getbounds{left,top,right.boLiom): // Get bounds of polyqon
np->copy(this): i/ Copy settings
figlist.addobilnp); _ // Add polygon object

}

/7 Copy the polygon f to “this” polygon
verd fillpolygonobj::copy(fillpelygonob} *f)
{ _ . .

int i: '
feft = f-2left;
top = f->top;

right = f->right:

bottom = f.>hottom:

numpts = f->pumpts; . '

for (i=0; <numpts: {++) {/ Copy PG points
polylil = f-o>poly[id:

CopyWORLDPO 1y (f->numpts/2, f-Spointsw, pointsw);

drawcolor = f->drawcolor; i

Tinestyle = f->linestyle:
fillcolor = T-3filicolor:

fillstyie = £->fillstyle; _ .

}

// Display a polygon .
vold fillpolygonobj::display(void)
{

setcodor(drawcelor):
setlinestyle{linestyie,0 NORM WIOTH):
selfillstyle(Fillstyle,fillcotor):
WORLDpoiytoPCpoly(aumpts/2,peintsw,paly)s
mouse.hide();

fillpoly(numpts/2,poly);

mouse.show{ )

¥

// Get bounding box of polygon object Tn screen coordinatas
void fil1p0}ygonobj::getbounds(jnt &), int &t, int &r, int &b~
i fe '

int i:
= getmaax(): t = getmaxy();
r = (; b=0;
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HWORLDpolytoPCpoly(numpts/2,pointsw,poly);
for (i=0: icaumpts: i+=2) {

if {polylil < 1) 1 = poly(il;

if (poly[id > r) r = poiylil:

if (poly[i+1] < t} t = poly[i+!]);
if (poly[i+]1] > b} b = poly[i+1]:
]
} 4= wl: p4=wl; t t=wit; b += wt:

// Translate 3 polygen in werld coordinates
void Fillpolygonobj::translate{double transx, double transy)
{
HORLDtranslatepoiy{numpts/2,pointsw,transx,transyl;
}

// Rotate 3 polygon by the amount in “angle®

void fillpolygonobj::rotate(double angle)

{
int 1:
int cx = {left + right) /7 2 - wl:
int cy = (top + bottem) / 2 -~ wt:
WORLDpolytoPCpoly{numpts/2,pointsw,poly)d;
PCtransistepoly(numpts/2,poly,-cx,-Cy}:
PCrotatepoly{numpts/2, poly.angle);
PCtranslatepoly(numpts/2,paly.cx.cy):
for (i=0. i<numpts; i+=2) _

PCLoWORLO(poly{i],poly[i+1],pointsw[i),pointsw[i+1]);

getbounds(left,top,right,bottom);

« 5i5]12,6 caddraw h

/7 caddraw.h -- Header file for caddraw.cpp.
#ifndef CADORAWH

f#define CADGRAWH

#include “gpopup.h*

#include “gobjlist.h®

extern gobjlist figlist; // The tist of figures on the screen -

f/ Supplies routine to pop up a menu of line styles .
const int LINE_HEIGHT = §: // Vertical spacing between lines in meny
const int LINE_WIDTH = 40. // Width of a line in the pop-up menu
const int MAX_LINESTYLES = 7; // Number of tine siyles in the menu
tlass cadchangelinestyletool : public drawingtool {
public:

virtual void draw{void);
}: Lo o B -

/7 The following classes are provided so that we can provida
// access to various functions it the environment through the
/7 seme drawing tool object list we created in Chapter 11 for
// the paiat program .

C1ass toggiesgridtog) : '
o ! public drawingtool {

virtual void drawlvoid);
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{

class deleteallobitool & public drawingtoot {
public:

virtual void draw(veidl;
b

class moveobjteel : public drawingtool {
virtual void draw(void);
| -

class selectobjtoo) : public drawingtootl 1
¢oyirtual void draw(void);
1

class duplicateobitool ¢ publig¢ drawinglogl §
virtual void draw(void);

}:

ctass deleteobitool : public drawingteol §
virtual void draw(void};
bi

cla%s fliptofronttool : public drawingtool {
virtual void draw{voeid);

i

class fliptobacktool : public drawingtool: {
- virtual void draw(void):
l:

t1ass rotateobjtoo} : public drawingtool |
virtua) void draw(void); '

b
¢lass gadlinetoo) : public linetool { :
| virtual void draw{void);

class cleardrawingareatool : public drawinstool ()
public;

© virtual veid draw(void);

};

void draw_grid(void):
void cleardrowingarea(void);

extern int Vinewindowx;
extera int linewindowy;
exfern int left_arrow:

extern int right_arrow: .
extern int gridon;

extern gwindows w;

extern double aspectratio:

fendif

o FIF13,7 caddraw CPP

/7 caddraw.cpp -- Drawing and sbject support routines for the CAD program
finclude <(stdio.h>

#include <graphics.h?

Finclude <sidiib.ho
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#include <stdarg.h>

Hinclude <alloc.h>

#include <math.h>

#include “kbdmouse.h™

ffinclude "draw.h®

#include "cad.h”

#finclude “gpopup-.h* : S :
ffinciude “"caddraw.h’ J1 Utilities specific to the CAD program .
#include "matrix.h"

ffinclude "gobject.h”

#include “gobjlist.h®

gobjlist figlist: 7 Globally define a list of screen figures

J/ Clear the drawing window

void cleardrawingarea(void)

{ .
yiewyorttype v

getviewsettings({&v): :

setviewport(wl wt,we,wb,1); 7/ Set viewport to drawing window
mouse . hide();

clearviewport(); /¢ Clear the drawing window

/7 Set viewport back to full screen
setviewport(v.left,v.top,v.right,v.bottom.1);

iF (gridon) /i Draw a grid in the drawing
* draw_grid(); {1 window if the gridon flag equals 1
mouse.show(); '

}

/7 Used to interface the environment to the move()} functicn
void moveobjtool::draw{vaid} { figlist.move{}: 1}

/7 Used to iaterface the environment to the select() function
void selectobjtool::draw{void) { figlist.select(): !}

// Used to interface the environment to the duplicate{) function
void dupiicateobjtool;:draw({void) { figlist.dupiicate(): }

/7 Used to interface the environment to the delete{) fungtion )
void deleteobitoal::draw(void) { figlist.deletechj(}; }

/{ Used to interface the enviromment to the fliptofront{} functison
yoid fliptofronttool::draw{vaid) { figlist.fliptofront(); }

// Used to interface the environment to the fliptoback() function
yoid fliptobacktool::draw(void) { figlist.fliptoback(}); }

/7 Used to interface the environment to the rotate() funciion
void rotateobjtool::draw({void) { figlist.rotate(); }

!/ Used to interface the envircnment te the deleteall(} functton.
/! Deletes ali objects in the figure list. _
void deleteallobjtool::draw(void) { figlist.deleteall{): }

/7 Select a new line style from the line style pull-down menu.
/7 Note that this function overrides the same function used in the
/f paint program (Chapter 11} to create & pull-down menu. Arrows
// have been zdded to the menu from the paint version,
void cadchangelinestyletool::draw{void)
{

int windowwidth, windowheight;
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int offset, i, mx. my;

windowwidth = LINE_WIDTE + BORDER*G:
windowheight = LINE_HEIGHT * MAK_LINESTYLES:
mouse_hide();

w.gpopup{linewindowx,linewindowy,)inewindowx + windowwidth + BORDER,

Vinewingowy + windowheight + LINE_HEIGHT/2,
SOL]D#LIHE.Q&tMax:B]or().SULID_FILL.BLACKJ;
setcolor(getmaxcolor());
offset = BORDER:
for (i=0: F<MAX_LINESTYLES: i++) {
if (i >=4) /1 Line styles 4, 5, and 6 have arrows
setlinestyle{SOLID_LINE, O, HORH_WIDTH);
1ine(BORDER*3, of fset+L INE_HEIGHT/2.BORDER*3+LINE_WIDTH,
offset+ [HE_HEIGHT/2);
switchtiy |
case 4 : 1ine(RORDER*3.o0ffset+LINE_HEIGHT/Z.
BORDER*3+2,of fset+LINE_HLEIGHT/2-2):
Tine(BORDER*D  offset +LINE_HELGHT /2,
BORNER*3+2, of fset+LINE_HEIGHT/2+2):
break; _
case 5 : 1ine(BORNDER*I+LINE_WIDTH,of fset+LINE_HEIGHT /2,
BORDER*3I+LINE_WIDTH-2,offset+LINE_HE{GHT/2-2)3'
TfﬂE(BURDER*3+LINE_H[DTH,0ffset+LlNE_HEIGHT!2.
BORDER*I+LINE_WIDTH-2,0ffset+LINE_HEIGHT/2+2) ;"
break:
case 6 ; Tine{BORDER*3,offset+LINE _HEIGHT/2Z,
BORDER*3+2 ,of fset+LINE_HEIGHT/Z2-2);
Tine{BORCER*3,0ffset+LINE_HELIGHT /2.
BORDER*3+2.0ffset+LINE_HEIGHT£2+2}:

1ine(BORDER*3I+LINE_WIDTH,of fset+LINE_HEIGHT /2,
BORDER«3+LINE_WIDTH-2, offset+LINE_HEIGHT/2-2);
1ine{BORDER*3+L INE_WIDTH, offset+LINE_HEIGHT/2,
BORDER*3+LINE_WIDTH-2, offsetkaNE_HElGHIIZ+ZJ:
break;
¥
]
else {
setlinestyle(i, 0. NORM_WIDTH):
Tine{BORDER*3,of fset+LINE_HFIGHT/2 ,BORDER*3+LINE_ H[DTH
offset+L{NE_HEIGHT/2);

)
of fset += LINE_HEEGHT
}
mouse . showl )
left_arrow = 0;
right_arrow = J;:
white (!mouse.buttonpressed(LEFT_ BUTTOH)) ;
mouse ., getcoords{imx, my )
offset = BORJER;
for (1=0; T<HAX_LINESTYLES; i++) {
if (mouse.inbox(1inewindowx+RORDER*3,of fset-LINE_HEIGHT/2,
Vinewindowx+BORDER*3+LINE_WIDTH, ‘
Tinewindowy+offset+LINE_HEIGHT/2 mx,my))
mouse .hide() ;- o
w.gunpop();
mouse show();
if ¢ioo=4)
switch(i) |
case 4 : Teft_arrow = 1: break:
¢ase 5 : right_arrow = 1; break;
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case 6 : left_arriw = 1; right_arrow = 1; breqk;

}
i = SOLID_LINE;

}
setlinestyie{i 0, NORM_WIDTH);

globallinestyle = . .
while (!mouse.buttonreleased(LEFT_BUTTONY) ;.

return:

} .
‘offset += LINE_HE!GHT;
}
mouse . hide();
w.gunpop(};
mouse. show():
}

}I Turn grid off if on, otherwise redraw screen with grid
void togglegridtool::draw{void)

{
griden = (gridon) 2 & : 1; // Toggle grid flag

cleardrawingarea():
figlist.displayall{};

P
]

// Oraw a background grid in the drawing window using a six
// horizontal and vertical dotted lines. This function assumes
// that the mouse is ROT visible,
void draw_grid(void)
{
int i, j. x. y, savecolor:
linesettingstype saveline;
viewporttype v;
t

getviewsettings(&v):
setviewport(0,0,maxx,maxy,1):

savecolar = getcolor{}:
getlinesettings(&saveline):
setlinestyla(DOTTED_LINE,O,NORH_WIDTH):
setcolor(getmaxcolor(}};

for (j=1: ji6: j++) { /f Place same number here as that
WORLDtoPC{0.0,0.0+j,x.¥}; /7 used in set_window(} in

© line(wl.,y,wr,y): f/ setup_screen()

}

for (i=1; i{7; i++) { !}/ Use same number here as that

HORLDtoPC(0.0+%,0.0,x,¥); // in setup_screen()}
line(x,wt,x,wb):

}
setlinestyle(saveline.linestyle.save]ine.upattern.save]ine.thfckness}i

setcolor(savecolor}:
setviewport(v.left,v.top.v.right,v.bottom,v.clip);

}
« 5]%13,8 cad,h

// cad.h -- A header file used in cad.cpp and caddraw.cpp.

const int ICONW = 16; // lcons are defined as 16 by 16
const int [COMH = 16: // pixel patterns

const int FILL_HEIGHT = 16; /4 A1l 12 of the BGI fill patterns
const int NUM_FILLS_WIDE = 12; // are shown 16 pixel high in size
censt int BORDER = 2; // 2 pixel border is used

252



const int FALSE = Q3
cunst int TRUE = 1;

coast int E5C = 27;
const int CR = Ox0d;:
const int BS = 0x08:
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Aftar translating the
from point to the origin,
the from, at, and up
veciors are as shown.

A2

Uip vector is in this plane

Vectors after matrix V
is applied. Points are
TIOW N ey coordinates.:

Up vector is in this plane
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Obj ects are clipped to the viewing pyramid which is a |
reglon bounded by the planes y=z, y=-2, X=2, and x=2.
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14,6 BR=4x4
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=12 |
while (i<length) {

startofside = i;

i++:

while (comnect{f] > 0) {

. transformseg{pointarrayfconnect[i-11].pointarraylconnectliil}:
i+t
}

transformseg{pointarray{connect{i-13],pointarray(-connect[i]])s |
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i44:

] -
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147 ¥FREZBERF

AR TR ER MR SNSRI AR MR8, RRRAE - ERIT AN
T2 B = X R A B A X ELAY R SR B 20 E M X B R T e AR AT 2
EHLARERD, EfUARBEREREEAR, 2 ER AR A T m RN R 72
EL o

HMUEENEBRT AR EFTENNRRNECSAEEAR, B TRNMIERR
XIS EH AR —EE GEZ Hconnect B4 , KA LUAA R dlpoly O — WRiBIX
RN FHIOAR REENH—KE. BXMTE BENROSERILL, B, HE
SEH, HEFHBHUHIE, EE—-EHRXFEERN.

« 51%14,1 vector h

{1 vector.h -- Header file for vector.cpp.
struct VECTOR ¢
double x,y.2:

E

dauble mag(VECTOR *v):

VECTOR subtract{VECTOR *vl. VECTOR %v2}.
VECTOR cross{VYECTOR *v1. VECTOR *v2):
VECTOR divide{VECTOR *v.double num};

- 5iW14,2 vector,cpp

fl vector.cpp -- Vector operations for 3d.cpp.
#include <stdio.h>

#include <math.h>

#include <stdlib.h>

#include "vector.h”

// Calcutate the magnitude ¢f the vector

double mag{VECTOR *v)

{ .

returnisqri(v->x * v->x + v-3y * v-oy + v->z * y32)12
| . .
{7/ Subtract the two vecters

VECTOR sybtract{VECTOR *v1. VECTOR *v2)
{

VECTOR d;

d.ox = vl->x - v&->x;
d.y = vl->y - v2->y:
d.z = vl-27z - y2->1:
return{d);

)

/7 Cross multiply the two vectors vl and .v2
VECTOR cross{VECTOR *v}, YECTOR *v2)
{

VECTOR ¢;
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ek = wl-dy £ w2-2z - vi-dy * wl-a2;
c.y = vl-22 * v2-0x - vZ-2z2 * vi-x:
C.Z = vl-2x * v2-Dy - ¥2-3>x * vl-dy:
returnic}:

}

7/ Divide the scalar number into the vector v
VECTOR dividetVECTOR *v,double num)

{
VECTOR result:

if (num == 0} {
printfi Divide by © in Matrix Divide Operationin®};

Cexit(l):

j

result . x = v-2>x / oum:
result.y = w-2¥ / num;
result.z = v-22 / num;
return(resuit):

)
+ FiF®14.3 23d,cpp

ff 3d.cpp -- Mire-frame viewing package. Displays wire-frame thrae-
/{ dimensiconal views of objects using perspective prejection. Objects
// are read from files and displayed according to the settings of the
// from, at, up, and viewing angle. This program is designed to

// be used with a display mode that has a resolution of 640x200.

// If you use a mode with 2 different resolution, you may need 10

// change the constants PCL. PCR, PCT. and PCB in order to get the

// program to display figures with the correct proportions.

#include <stdio.h

fHinglude <stdlib.h>

#include <graphi¢s.h>

ffinctude <string.h>

finclude <math.h>

#include <conio.h>

fiinciude “gtext.h®

finclude “vector.h®

#inciude “gpopup.h®

const int NUMCOMNECTIONS = 100: // An object can have this many

const int HUMVERTICES = 150; /f vertices and connections.

const int PCL = 1: /i Borders of viewing region on
const int PCR = 469; 1/ the screen. These four variables
const int PCT = 1; /1 correspond to the left, right,
congt int PCB = 198; T !/ top, and bottom pixel boundaries

/f of the viewing region,
// Returns the larger of two values
inline double maxof(double vall, double vall2) {
return (vall > val2} 7 vall : vald:
}

/! Converts an angle to radians
inline double torad{double degrees) {
return degrees * §,017453293;

}
dgeuble a, &, ¢, d, dval;
VECTOR from, at. up: /1 Viewing parameters
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double angle: /7 The viewing angleé

VECTOR al, a2. a3d: // Used in three-dimersional transform
int connect[WUMCONMECTIONS]: /} Yertex conneclions

YECTOR poiriarray{HUMYERTICES]): i{ Yertices

int length; {/ NHumber of vertex connections

int vertices; {{ Number of vertices

dovble objxmin, objxmax: /7 Extent of three-dimensicnal object

double objymin, abjymax;
double abjzmin, objzmax;

double t_from; /! Controls from-at point dist

double offsx, offsy, offsz: // Transform variables

YECTOR dist: f/ Distance to from-at point

inl maxx, maxy; // Size of the screen

int peb, pet. pei. per: // PC screen boundaries of vlewlng area
gwindows w: #1 Declare a window object

/f Tunction prototypes

vold init3dgraphics(void);

void minmax(void):

void setat{veid):

void setfrom{void}:

void seteye({void);

int code(double x, doubte y, deuble 2):

vo1d c1?p3dtdoub1e k1, double ¥1. doubte z1. double x2,
double y2. double z2);

1nt readobjectichar *filename);

void transformseg(VECTOR *vl, VECTOR *v2):

voi¢ viewlvoid):

void showvalues{void):

void clear_viewport(vaid):

void WORLDtoPC(double xw, double yw, int *xzpc, fnt *ypci:

void movefrom{void)};

void getfrom(void):

void getat(void);

void qetupl{void);

void oetangle({void}:

void read3dobjectfile{void):

void mainmenu{void):

void popuperror{char *messatels

main{)

{
cthar ch. *prompt = “Enter letter> *:
init3dgraphics(}; ’ .
rectangle{pcl-1,pct-1,per+l,pehbel);
mainmenu{ };
showvalues();
do {
gprintfxy(60*8,15*8,"%s " .prompt);
moveto(60*B8+textwidth(prompt), 156*8};
th = ggetche();
switch{ch) {
case 'm* : movefrom{): break:
case 'r’ : read3debjectfile(}; break;
case 'a' : getat(): break:
case "f' : getfrom(): break:
case ‘u' : getup(): break;
} case 't" : getangle(}: break:
showvalues{};
¥ while {ch '= 'q');
closegrapn();



)

return(0);

/7 Converts clipped world coordinates. to screen coordinates
void WORLDtoPC{double xw, double yw. int *xpc, int *ypl)

(

}

*xpc = (int){a * xw + b):
*yoce = (inti{c * yw + d);

/7 ¥Hust be called before program begins main execution. It sels
/7 up the gimensions of the screen and various default values.

]

“void init3dgraphicsivoid)
{

int gmode, gdriver = DETECT:

int errcode:

initgraph(bgdriver,&qmode, "\yvtoi\boi™):

if ({errcode=graphresult{}) != grOk) {
~printf(*Graphics error: ¥s\n",grapherrormsgierrcode));
} exit(l); 4/ Return with an error code

/¢ Setup the dimenstions of the viewing region
maxx = getmaxx(}; maxy = getmaxy{)}:
pcb = maxy - 1: pct = PCT;

pcr = PCR; pcl = PCL;
a = (pcr - pcl) /(1 + 1); /i Set viewport and window
b=opct -a*{-1): // mapping variables

¢ = {pct - pch) / €1 + 1);

d=pchb -¢* (-1):

41 Set default vatues for from, at, and up vectors
from.x = 1.0: from.¥y = 0.0;: from.z = {.0Q:

at.x = 0.0; at.y = 0.0: dt.z = §.0:

up.x = 0.0; up.y = 0.0; up.z = 1.0;

angle = torad{60.0):

t_ from = 1,0;

7/ Return the minimum and maximum vaTues in the point array
/f for the x. y. and z values
void minmax{void}

{

}

{

int i;

objxmin = 32000; objymin = 32000: obizmin = 32000:
objxmax = -32000; objymax = -32000: objzmax = -32000;
for (i=0; idvertices; i++) {
if (pointarray[il.x > objxmax} odbjxmaex = peintarraylil.x:
else if (poiatarray[il.x < objxmin) obixmin = pointarrayl[il.x:
if (pointarray[i).y > objymax) objymax = pointarray[il.y;
else if (pointarray[il.y < objymin} objymin = pointarray(il.y:
if {(pointarraylil.z > objzmax) objzmax = pointarray[il.z;
else if (pointarray[il.z ¢ objzmin) objzmin = pointarray[il.z:
}

// Routine to provide a default value for the at pqint. it
/} is set to the midpoint of the exteats of the object.
veid setat{void) ' '

minmax():
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at.x = {abjxmintobjxmax) / 2
at.y = {objymin+tobjymax) / 2
at.z = (objzmin+objzmax) / 2

-

0
0
0

]
/1 Routine that provides a default value for the from point. It
// is dependent on the At point and the view angle.
const double WIDTH = 1.8: // Ratio used to determine from point
/f It is based on size of object
void setfrom{void}
{
from.x = at.x + {objxmax-objxmin) / 2.0 + WIDTH *
_ maxof({objzmax-obizmin}/2.0, {objymax-cbjymin}/2.0)¢
from.y = at.y:
from.z = at.z;

}

// There must be a valid abject in pointarray before calling this
/1 function. It sets up the various variables used in transforming
ff an object from world to eye coordinates.
void seteya(void)
{

double amarkmag. tempmag;

VECTOR temp:

dval = cos{angle/2.0} 7/ sin(angle/2.0}3

dist = subtract{dat, ifrom); '

amarkmag = mag({&dist);

a3 = divide{&dist, amarkmag);

temp = cross{adist, bupl;

tempmag = maglhtemp):

al = dividet{&temp,tempmag)}

temp = cross{&al. ka3};

tempmag = maglétemp);

a? = divide{itemp,tempmag); "

offsx = -al.x = from.x - al.y * from.y « at.z * from.z;
offsy = -aZ.x * frop.x - aZz.y * from.y -~ aZ2.z * from.z;
offsz = -a3.x * from.x - al.y * from.y =« a3.z * from.Z;

const int NOEDGE = 0x00;
const int LEFTEDGE = Ox01%
canst int RIGHTEDGE = 0x0Z;
const int BOTTOMEDGE = OxD4;
const int TOPEDGE = 0x08;:

/! Returns a code specifying which edge in the viewing
/1 pyramid was-crossed. There ‘may be more than one.
int code(double x, double ¥, double 2)

{
int ¢: .
c = NOEDGE;
if {x < -2) ¢ |= LEFTEDGE:
if (x> 2y c !|= RIGHTEDGE:
if (y ¢ -2) c |= BOTTOMEDGE:
if (y > 2) c |= TOPEDGE:
return(cl;

}

/1 Clips the Vine segment im 3D coordinates to the viewing pyramid
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void clip3didouble x1, double y1, double 21, double x2.
{ double yZ, double 22)

int ¢, cl, c2. xpcl, vpcl, xpc2. ypcl:
double x, y, z. t; P ypess

cl = cade{xl,¥l.z1};
c? = code(x?, y?2.22):
while {cl = NOEDGE }| c¢2 != NOEDGE) {
if {(cl & c2) !'= NOEDGE) return:
C =1cCl;
?F {c == NOEDGE) ¢ = c2;
if {(c & LEFTEDGE} == LEFTEDGE) ¢
/f Crosses Jeft edge
t o= (2l * 21) / ((x) - x2)y =~ {22 » 21333

g=1t* (22 - 21} + zl;
X = -2; :
y=t*{y2-yl)+yl:,

}
else if ((c & RIGHTEDGE) == RIGHTEDGE) {

// Crosses right edge

t = (z1 = x1) f ({x2 - x1) - (22 = 2ir):
z =t * (22 ~ 21} + z1;

X = Z;

y = t* (y2 - yl) +yl:

} .
else if {{c & BOTTOMEDGE} == BDTTOMEDGE) {
// Crosses botiom edge

t = (z1 + y1) # ({yl - ¥2) = {22 = 21));
z=1t* (22 -z1) + z1;
x=t* (x2 - xl} + xl:
¥y = i )

i
else if {{c & TOPEDGE} == TOPEDGE)
// Crosses top edge

t o= (2! - y1) / ({y2 - y1) - {22 - Z1}):
z =t * (22 -21) + 21:

x =t * (x2 - x1} + xl;

¥y o= 7

)
if (¢ ==cl} | -

x1 =x; yl=y: 21=23
¢l = code(x,¥.,2}:

}

else | SR _
X2 = x; y2=y: 2=y

: CZ = COdE(x&YIz]:_

}

}

Jf (21 =0
WORLDtoPC{x1/21.y1/21,8xpcl bypellds
WORLDtOPC(x2/22,y2/22, 4xpcZ . bypclls

} el

else |
HORLDtoPC{xl.yl.&xpcl.&ypcl):
WORLOtOPC(x2,y2 . 4xpcZ . hypcd)s

)

Tine(xpel.ypcl,upeZ ypedds
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'y Transfor@ the segmént c&ﬁﬁeeting the two vectors into
// the viewing plane. 3dctip() clips and draws the line if visibla.
void transformseg{VECTOR *v1, VECTOR *v2) -

{
double z1,¥y1,21,.x2.v.7.22;

* y1->z + offsx)*dval:
vl->z + effsy)*dval:
* yl-2z + offsz;

v y2-57 + offsxi*dval;
* y2-%z + offsy)*dval;
v2-rz + offsz;

-+

al.
az.
a3,

X1 = {vl->x * al . x + al.y * vl-oy
yl = (vl->x * a2, gZ.y * vl-dy
21 = wil->x * al.x + aj.y * vi-Dy

-

3
-

N NN
L

>
-
+

.

aly *we-»y + al.

{vZ2->x % al. aZ.y * v2->y + az,
20 = w2-O% * ad.x + al.y * v2->y + al.
clipdadixl,yl, 71, x2.y2.72}:

}

/f lncrement bhrough the pointarray which contains the vertices of the
/{ object and display them as you g¢. This Wwill draw cut the object.
void view(void)

{
int i=1., startofside:

(vZ2->x * al.

e 4
ra P
i M
+

™~

O =
+
r
+

while (i<length) {
startofside = i++;
white {connectii} > 0} {
transformseg{tpointarray{connect(i-1]],
: ipointarraylconnect{i]]}}.
it+; '
}
transformseo(&pointarray(connect(i-111,
Apointarrayl-connect{i3]):
transformseqlbpointarray(-connect(i]l,
Lpointarray{connect(startofside]]):
{++;
}
}
l7 Clear the drawing window
void clear_viewport(void)
{ _
setviewport{pcl,pct,per.peb,1)s
clearviewport(): _
setviewpori(0,0,getmaxx(),getmaxy{) 113

}

/7 Show the from, at, up, and angle values in @ window on
/f the bottom right of the screen T
void showvalues{void)

{ .
// Erase the area where the values are to be written

setfillstyle(SOLID_FILL.BLACK):

bar3d{pcr+1,19*8 maxx.maxy.0.0):

gprintfxy{60*8,19*B+textheight ¢ F* :
“fm=(%3.17,%3.1F,%3.11)" from.x, from.y,from. 2}

gprintfxy(60+8,13*8+2%textheight (*f7},
*at=(%3.1¢,23.17,%3.1F)" ,at.x,at.y,at.z};

gprintfxy{60*8,19*8+3*textheight("F"),
~un=(33.1F,22.1F,43.1F) " ,up, X, up.y, up.2};

gprintfxy{60*8,19*8+4*textheight("f"3, '
*angle=33.1f degrees”,angle/0,017453293);
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£/ Interactively specify the from coordinates. It cannot
// be the same as the at point,

void getfrom(void)
{
VECTOR nu:
static char *title = © Change the From Point : ,'g
- R -

W. gpopup(maxxfz textwidth(t1t1e)!2 5.maxy/2- 3*texthe1ght{ H*Y,
maxx/2+textwidth(title)/5r5 maky/2+4*taxthaight ("H"),
SOLID_LINE,getmaxcolor() . SOLIO_FILL,BRLACK):

gprintfay{5.5.title);

oprintfay{5,5+2*textheight ("H"), "Enter x ¥ 2z coord1nates }z

gprintfay(5,.9+3*textheight ("H"),"of new from point.”);

gprintfay{s.5+4*textheight{"%"),"> ")

if {gscanfyy(S+textwidth(®> ") S+4*textheight{"H"),

"EVF Z1F E1F" &nu.x, Bnu.y. dnu.z) < 32 {
w.gunpoep();

return;

}

w.gunpopll;

if (nu.x == al.x &k nu.y == at.y && nu.z == at.z)

popupercor(™ Invalid From Point =)

else |

from.x = nu.x: from.y = nu.y; from.z = nu.z:
clear_viewpart();

~seteye();

view{);

§
Yo
// Let the user change the at point. The at point should,
// not be the same as the from point or the up vector,
void getat({void)
{

double nux. nuy, nuz:

static char *title = ° Change the At Point *,

W.Qpopup{maxx/Z-textwidth(title}/2-5, maxy/2-3*textheight{"H"},
maxx/f2+textwidth(title)/2+5 maxy/2+4*textheight("H™),
SOLIO_LINE.getmaxcolor (). SOLTD_FilL.BLACK);

gprintfxy(5,5.1itle}:

gprintfxy(5,512*textheight{"H"),Enter x ¥ z coordinates");

gprintfxy(5,5+3*textheight{"H"),"ef new AL point."):

gpriatfay(5,5+4*textheight{"X")."> *);

if {gscanfxy{S+textwidtn("> *),5+A*textheight{"H*},

“FIf R1€ %117 . &nux.&nuy.&nuz) < 33 |
w.ounpop{):
return;

}

w.gunpop(}:

if ((nux==from.x &% nuy==from.y && nuz==from.z} ]

v (nux==up.x && nuy==up.y && nuz=-up.z}}

popuperror(” Invalid Trom Point “);
else |

at.x = nux: at.y = nuyy at.z = quz;

[clear_viewport():

seteye()s
viewl)s

}
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// Change the up vector coordinate to the user coordinates
/F indicated. 1t should not be the same as the at peint.
vold getup(vaid}
{
VECTOR nu;
static char *title = * Change the Up Point i
w.gpopup(maxx/2-tentwidth{title)/2-5 maxy/?-3*textheight("H"),
maxx/2+textwidth(title)/2+5 many/2+4*textheight {"H" ),
SCLID_LIKE.getmaxcolor{),SOLID_FILL,BLACK):
aprintfxy(s,5,title);
gprintfxy(5,5+2*textheight("H"),.“Enter x ¥ z coordinates™)}
gprintfxy(5, 5+3*textheight("H"}, "of new Up point.");
gprintfxy(5,5+4*textheight{"%"),"> "};:
if {gscanfxy({5+textwidth(™> *)_ 5+4*textheight("H"),
TIF ZIF 2117, dnu.x, &nu.y,8nu.2) ¢ 3} (
w.gunpop(});
return;
)
w.gunpop{ };
Pf (nu.x==at.x && nu.y==at.y && nu.z==at.z}
popuperror(® Invalid Up vector ");

else {
Up.X = nu.k,  Up.¥ = NU.LY: up.Z2 = nu.z;
seteye():
clear_viewport():
view(};

)
}

/f Ask the user for a viewing angle. It must be between O and 180 degree
void getangle(void)
.[ R

double nut;

static char *title = * Change the Viewing Angle ":

w.gpopuplmaxx/2 -textwidth{title}/2-5,maxy/2-3*textheight("H"},
maxx/Z+textwidth{title}/2+5,maxy/2+4*textheight{"H"},
SOLID_LiHE,getmaxcolor{),SOLID_FILL, BLACK):
aprintfxy{h,5.title);
gprintfxy(5 5+2*textheight(*H™),"Enter a new anglée between"};
gprintfxy(5, 5+3*textheight("H*},*0 and 180 degrees.”};
gprintfxy(5, 5+4*textheight ("X}, "> "};
if (gscanfxy(S+textwidth(*> ") ,5+4*textheight(“H"),
"E1FT,8nut) < 1) o
W.gunpop();
return;
}
w.gunpop();
if (nut > 0 &2 nut < 180) §
angle = torad(nut);
seteye();’
clear_viewport();
view();
1
clse
popuperror{” Anglz must be between 0 and 180 *):

// Interactively move the from point towards or away from
/f the at point depending upon the user input,
void movefrom(void)
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const doutle FROM_INC = 0.1;
char ch; '
double nufx,nufy,.nufz;
YECTOR startwv;

startv.x = from.x; startv.y = from.y;
startv.z = from.z;
t_from = 1.Q:
aprintfxy(60*8,15%8,"Up arrow moves in "):
gprintfxy(60*8,16*B, "Down to move away °):
gprintfxy(60*B.17+8, "Any key to quit "):
while ({ch=getch{}) == 0) {

ch = getch();

it {(ch == 0x48 || ¢h == 0x50) { /f Mave in or out using
if fch == 0x48) | /f UP and DOWN keys
if (t_from > FROM_IKC) t_from -= FROM_INC;
} )
else

t_from += FROM_IKC;
rufx = at.x + t_from * (startv.x -« at.x};
nufy = at.y + t_from * (startv.y - at.y):
nufz = at.z + t_from * (startv.z - at.z):
if (nufx == at.x && nufy = at.y && nufz == at.z2}
popuperror(' Cannot move tc here "};
else {
from.x = nufx; from.y = pufy; from.z = nufz;
seteyel), ' -
clear_viewport{};
view{);
showvatues{)
)
|
} ' .
setfillstyle{SOLID FILL,BLACKY:
bar({60*8,15*8 maxx-2,18*8-1):
1

{/ Read in a file describing a polygon which adheres to the
// standard described above. Returns 1 if file is read
i/ suvccessfully: otherwise it returns 0.

int read3debject(char *filename?
{

EILE *infile:

int 1;

if ({infile= fopen{filename,“r*)) == NULL) {
popuperror{” Could not open file. ");:
refurn{Q};
}
fscanfl{infile, %d 2d",dvertices.ilength):
if (vertices >= NUMVERTICES || length >= NUMCONNECTIONS) {
popuperror{" Object in file is too large. );:
return{0};
}
for (i=1; i<=vertices: i++)
fscanflinfile,*¥1f 1f Rif" . &pointarraylil.x,
Spointarrayli).y,ipointarray[i].z);
for (i=1; i{=length; i++}
fscanf(infike,‘Zd',&gonnect{i]); .
felose(infile); '
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return(ll;
}

// Prompts for the file name of the file to be read and then cails

/) read3dobject{) to read it. If the file is successfully read, it s
/4 displayed by calling view{) after setting the viewing parameters,
void read3dobjectfile(void)

{

i

char fn[801:
static char *title = * Reading a 30 Object File ":
w.gpopup(maxx/2-textwidth(titTe)/2-5,maxy/2-3*textheight(“H"),
maxxf2+textwidth{tit]e)!2+5.maxyi2+4*textheightt'H').
SCOLID_LINE,getmaxcolor{),SOLID_FILL,BLACK);
gprintfxy{5,5,title);
gprintfxy{5 5+2*textheight(“H"},"Enter fiiename:"):
moveto{5,5+3*textheight (X" });
gprintf(™> *);
ggets(fn);
Tf (strien(fn} > 0 §& read3dobject(fn)) {
w.gunpop(); B
setat{);
setfrom();
sebeye():
clear_viewport{);
view(};
}
else
w.gunpop();

ff'Listing for thé main menu
void mainmenu{void)

i
rectangle(pcr+],0,maxx,159%8);

gprintfay(60*8,1*8," Main Menu"}:
rectangie(per+l,0, maxx,textheight ("H* )*2+2)s
gprintfxy{60*8,3%8."r read chject"): :
gprintfxy(60*8,448,"m move from point®);
gprintfxy{60*8,5*8,%s enter At point®):
gprintfxy{60*8,68,"“f enter From point“);
gprintfxy(60*8,7*8,"u enter Up point®); .
gprintfxy(60*B.6*8,"t enter view Angle”);
gprintfxy(&0*8,12%8,"q quit");

}

// Popup an ecvor message
void popuperror(char *messagel

int width; o -

static char *press = Press ENTER to. Continue"‘;

width = textwidth{messages;

i€ (width < textwidth{press}}

i« widtht = textwidth(press); ‘

W.QPOpUP(maxx/2,maxy/2+20 ,maxx/2+width+10,

| maxyf2+20+3*(textheight('H 12},
SOLID_LINE,getmaxcolor(),SOLID_FILL.BLACK)

gprintfxy(5,5, messagel);

gprintfxy{5.5+textheight('H‘].press}:

getch(); .

W.gqunpop():
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B BGlHME%

AHFIHBCIATHEY. B -SRQBERENHEN LM ENRERY, BRE
i £ HONE B AR R CEH WY o HEAXR RN SAAE RIS A bR
3 #graphics,h, I HEEBHEFE graphics, ib SRR IFL AR EE.

arc ) . O EEEMERA ChD) MR REEL. A
t6 0 BU K AL
void far arctint x, §nt y, int stangle, int endangle, int radius):
Xy Y P BRI R I L.
stangle BERENKA.
endangle LEREEEM,
tadius EREREELR,

bar( ) ' F 24 A 42 P 25 L 10 7 D ﬁﬁ%%ﬁ%%%&
bar( ) HEAERIGH# B .

void far bar(int left, int top, int right, int bottom):

left; top FHIBMELA,
right, bottom HTHA.
bar3d( ) JR 2% i 2 I B i M 3 Pl R R 0 = ﬁﬁ%%%
. S

void far bardd(int left, int top, iat right, int bottom, iat depth,
int topflag);

left, top FIBMAE R

right, botiom H T Mo

depth BRERERENM ZHEE,

‘topilag - HRREELELE -1, EIFU{E?’E'E@“"i‘Iﬁo
circle( ) HfeEmwaEs s o) EHErrkRER. B A

A . B U LU AL (EL8) H.H2
7£ fsetlinest yle( )Eﬂﬁ@iﬁiﬁﬁﬂuﬁtﬁ%ﬁmﬁﬁn
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void far circletint x, int y, int radius):

X, ¥
radius

cleardevice( )

void far cleardevice(void)s

clearviewport( )

void far clearviewport({veid};

closegraph( )

void far closegraphivoid};

desectgraph( )

JAgsx SR B o

HSHRBEAEERE, FEYHME () B
WA O A0, 0, PR BN O B E OV L &
B8 HR SNTESReFREN, R MT
cleardevice( > BT, IR0 T 7 B 24 AT W P Bédie 1
I R {3 f clearviewpori( Y ¥, '

WS, HEEWLE o BAIFE
SO0, 0. (UHERIESHABHIN, MRWNER
B AREAD, WABAERERD LMK .

LHBGIE M REMEH BN EE EAREE, Fik W
SR AERERK, RERFNEEBCIHRL U
R, GURNEFABREBCINRER, X5
WA R B, (AR I

R R B A — A AR RS E R ER.
S ) e 0 5 0 T A 3 AL 28 4 s VT R 0 S 1R S
EEER, R E TR Fdetectgraph( ) RAH
BB Ea, Meraphdriver 28BN -2,

void far detectgraph(int far *graphdriver, int far *graphmode):

drawjrpoly( )

graphdriver
graphmode

EE R TS — A EE R R R R
5 [E] W] B4 R AR 4 R A B AL

RS AEFEANRHESUE.

void far drawpoly{int numpoints, int far *polypoints);
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numpoints BTREAER S (D KkE.
polypoints BTE&HBQENBHE, 8- ShxfiveE X £ 7R
‘ (EAMREX) o W I AR E & 88, H
FH— R RE— RSN

ellipse( ) EHEMERL (hL) ARERA PR ENEEE
A2 B TG 0 - MO B A B 45 31 A s 1 o O T o
SRERBANONERANIGOEZEAMN CRA
MEY o RS HERE, HKat0°7E3 L, 90°
FEL2E8. RARESCERMMRE, BE AL E A
setlinestvle (O B EF,

void far ellipsel{int x, int y, int stangle, 1nt endang]e. int xradjus,
ant yradius): . )

-

X, ¥ FE3F M At e AR
stangle, endangle AR B PR mAg R A,
xradius, yradius ¥R RO EMETEE,

fillellipse( ) | 25 BB S0 SR N A R TR D DR T —
A 584 I o 90 DR R A48 B 1 R 440 B8, 04 1 ellispe )
Hi.

void far filleljipselint x, int y. int xradius, int yradius};

X, ¥ FH o 3 NABRIE A58 [ A S,
xradius, yradius HRERE KT ERAMBELER,

Hlpoly( ) JB ity 2 B R 3R 75 25 B LA A a0 P A 0 30 B 4 I ST 4
H5&4LF., MEGARSOEHAEREE, M {E'E i
drawpoly( ) .

void far fillpoly(int nunpoints, int far *polypoints):

numpoints RTE RS £ AT S _
pelypoints HFEAER RS, 8- ﬁﬁjXﬂL}éhﬁﬁ-ﬁ.
floodfill( ) RS AR RO R R R, R
WMHEEREE S EFR KBS, M ERE R R
MBI BT ML o

void far floodfill{int x, int y, int border):
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5 ¥ RARBQIE. MR BENMKP, MK
o WLSUGE RS K LASE, BRI K AR A 4

AR .
border R R RAE,
getarccoords( ) BUBOE T K A A RO AR R, JIE] I AR AL B B0
' AR IS S5 55 TR AR

void far getarccoords{struct arccoordstype far *arccoords});

arccoords FF 3% 5 3L AL bRty 42 yerccoordstype iy T SLHHE 38
) Mo MCEHRITE LN,

struct arccoordstype |
int x, ¥: - /f Center point
, tnt xstart, ystart. xend, yend: // Endpoints

getaspectratio( ) BERAFEABEARFMEAN M RRE L,
veid far getaspectratiotint far *xasp, int far *yasﬁ):_ - -
Xasp, yasp ATFEE =My LT AR,
getbkcolor( ) WA LR REA, BRBAENERIERR, HE
FATELMO0E] 15,
int far gethkcolor{void):
getcolor( ) : RIE MR 2 EE A, KEBAEERGRE, #
EEl Rl L0 15,

fnt far getcolorivoid):

getdefaultpalette( ) BEASERE ST ARNEAT, CCANE AR
BRMFMELEI PR ER TSR E £ & 4
RN TR T, EGAMVGAT I LN MY
B AR EEL6FM, DliTiBaetpalette( ) ¥
A S B T SUB SR R AR 1

struct palettetype *far getdefaultpalette(void):

getdrivername( ) BEAWRENEBRENEF X,

“char *far getdrivername({void):
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getfillpatlern( ) WA P E RN IR BRI E. oMRRHEIEE
KRABENFF], Hhrg— T HEREE R4
BFEMX R, WRAEEH IR REXEG, WA
Raetfillsetiings{ ) .

void far getfillpattern{char far *upatiern);
upattern ' RPeXMEEER. WSREEBHFNER
AR I L
getfillsettings ¢ ) BAHHEREASE., EBEZ8R3.7TA M ©
- Rz —Rfe R A E LR,

void far getfillsettings{struct fillsettingstype far *fillinfo):

fillinfo AEBTEENRTHA AR RIRE . HEEESEE
_ XA
struct fillsettingstype {
int pattern; f/ Fill pattern id-
} int color; 'y Fill color
getgrephmode ( )  BERR B RRR K  REHR,

int far getgraphmode(void);

getimage( ) T R IR HE D BN TE R . RAUGAT L 3 A R R
putimage( ) ’Eﬁﬁﬁmé{ﬁ,

veid far getimage{int left, int top, int right, iat bottom,
void far *hitmap);:

lelt, top BREBHAL LA,

right, bottom BREENET f.
bitmap ZH| RO R I TR A B
getlineseltings( ) BEAEYWER, ARAEENREEER. —1

AMAENEASES = ENTE L ERBEN S,
WM (UM linestyleS: B £ & USERBIT_LINEG,
i i lincinfo &5 74) Wi uppattern B,

void far getlinesettings{struct linesettingstype far *linginfo):

lineinfo {9 T BR 24 linesettingst ype B T 8 L BUE2R RS, LI{d i
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B KRB BT, hEHEEYE L,

steuct linesettingstype {
int linestyle; // Lline style®s code

unsigned upattern: /1 Pattern which defines 1ine style
int thickness: /7 Thickness of 1ine
s
getmaxcolor( ) SEC 51 50 FR 0 4538 i 0 o B 4

int far getmaxcoloriveid)s

getmaxmode( ) A B 4 i W S R R AR R A R R

int far getmaxmodelveid):

getmaxx{ ) iR BT A B A X A B KK P AR A

int far getmaxx(void):

getmaxy( ) | 36 [E) 907 P S MO 28 A 2 Bk T 1 AL

. int far getmixy(void)

getmodensme( ) BERAEBEAN LT WATEN— S FHE
o

char *far getmodename(int modenumber):

modenumber e BB E A R A,

getmoderange{ ) B 4 2 W R IF IS B HE.

void far getmederange{int graphdriver, int far *lomode,
int far *himode); _

graphdriver Ho| R EF BRI,

lomode, himode TR AT R R
getpalerte( ) S A 6 R B S B, AL A /MR
5.
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veid far getpaletielstruct palettetype far *palette)s

palette {838 Hpalettetype I FL R L BIR B H £ 4510
15 8. ISR L%,

#idefine MAXCOLORS 15

struct palettetype { :
unsigned char size: I/ Size of palette

signed char colors[MAXCOLORS + 13: // Color entries of palette
)i

getpixel( ) BHENENRETR,
int far getpixel{int x, int ¥):
X, ¥ _ HENATRBEMERMNE,
gettextsettings( ) WAGH X MBIE LR BRI,

void far gettextsettings{struct textsettingstype far *textinfol;

textinfo 8 B LH B A R textsettingstypeiR B MAT I IE X
BE., WE#RAE LA,

struct textsettingstype { _
-int font; /f Code indicating font style
int direction: // Direction of text {horizontsl or vertical)l
int charsize; “ [/ Size of the active font

int horiz: [{ Horizental text justification style
- iat verty I/f Verticat text justification style
getviewsettmgs{ ) BRSO MER. YMinitgraph( ) BRI WEG
LEBALR, MEERE, REFDHRBEY SRR
R,
void far getviewsettings ¢struet viewporttype far ®viewport) ,
viewport ﬁ@%%%ﬂﬁﬁ%ﬁﬁﬂﬁﬁ%ﬂaﬂﬁﬁ%%ﬁ
X

struct viewporttype { _ ‘
int Jeft, top, right, bottom:// Pixel bcundaries of viewport

int clipflag; /! Graphics are cliiped if nanzere
e
getx O Eiﬁﬁflﬂﬁi'liiizéiéﬁ.

int far getx{void)s
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gety( ) o BUEHIAY IR AR,

int far gety{void}:

graphdefaulis( ) TR A RN TSR ERE, RA, LR BY
GE TN

void far graphdefaults{veoid);

traplicrrormsg( ) & &fgraphresult( ) RFMEEIRBER —THREE
T H, :

char *far grapherrormsg(int errorcode);

errarcode Heraphresult( ) R FE A EERIEIRE,
~graphfreemem -  KBORDGIEMTFM. LXMEERER B BCI N
R b 7 FR )bt i B

void far _graphfreemem{veid far *pir, uné’rgned size}s

ptr 1 10T B E TER% R W45 4T

size TE0E KB KD
_graphgetmen( ) WBGUN T 4 b e E R Gnt A BCL 5 7§ 4
B

void far + _araphgetmam{unsigned size}:

size FAEL B BB KA,

grophresult( ) K L — WA E T R S 4 R,

in't far graphresult{void):

magesize ( ) RIS BT BB BT T B T B R
jC'TE"lK’ mﬁﬁlﬁl"lc

unsigned far imagesizelint Teft. int top, int right, int bottom)s

left, top LA,
right, botiom T M.
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¥ Al ES4HEHYE

R B e B
LEE (ep) | ELf @ 0 S
FOE et - LRER 0, 0, %-1, H-D
W AR S M AT R AR G
LEBE - RAMBIE
ERE& PR R0
&RE ek
PR g - T
H 7R SR
FHRST 1
FI I AP
T T e ERE
inrtgraph( ) . HFFEAEENEEEAET AR ERESRRWRE

B RS, 14k RE—BGI2E B2 3,4 50/ A
initgraph( ) EHL

void far initgraph(int far *grephdriver, int far =graphmode,
char far *pathtedriver):

graphdriver Pt — B LR A R — 1 F B RS R A,

graphmode Bl — RS L R EBER,

pathtodriver HIETEREF XA H R EA.
installyserdriver( ) B BGLE s R FF.

char far *drivername,

: erdriver{ ;
int far fnstallus int huge (*autodetectptr){void)):

drivername MPREBHRF BCDh XHHDOSE, RIMETF
' [LaEfeH#2BE.

autodetectptr A RERWRSBEFNEESRR & %8 A

&l
installuserfont( ) FAH PR EIE .
int far installugkrfoat{char far *fontname);

fontname CBHEBLHRNDOSE, XTAZTRET H R &

’&o . )
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e ) BaNRERRERAZARL. HYNRLamER
- B4, HRBLRIRE, TBLSZMEHselines-
tyled > HE¥,

void far Hne(int x0, int y0, int xl. int y1):

x0, v0 oy i g
xl, vl . ézbﬂiﬁ)ﬁo

Tinerel( ) | {ﬁﬁlﬁ%&ﬁiﬂ*‘%iﬁ%%ﬁﬁﬁrﬁ Cep) E FIHEHINL
B L. EEAUE, GLERE Wx &)
SRcp LU BEHMcp,

void far linerel{iat dx, int dy):

dx, dy BT E AR AR PR R R . XL —
AT LU PN E RN

lineto( ) | 1 — 2 4% P MU (cp) VRN AT AR ULBARY i
A
void far lineto(int x, int yi:
Xy ¥ R AERBEUER TR M4ATLE (cp),
moverel{ ) EAMMBBEROR, BYATGLE (cp) BHEcpH
BHINIER, -

void tar moverel(int dx, int dy):

dx, dy F Ao,

moveto () HOUAE (cp) BEBHEE.

void far movetd{int X, Tnt y):

Xy ¥ e,

outtext( ) FE 7 TR RS O M R [ BB R — A E SR .
EAEXEFRE MR, FH, R EA
BB BT,

vold far outtext{char far *textstring):
textstring EMF M SO BN KT .
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outtéxtx‘f( ) ﬁ%ﬁ@ﬁiﬁﬁfﬁ“ﬁi?ﬁgﬁo

void far outtextxy(int x, int y, char far_*textstring}: '

X ¥ BRIE AL R4 %] AR L B
textstring BRIE PSR,
pieslice{ ) T 284 T R & T B0 o T o DR e 2 Y I AR 5 — B o
void faE pieslicelint x, int y, int stanng;rinE;endang1e. int radfus);
X, ¥ B F B D A
stangle, endangle WHEHEa R Ak,
tadius AR E T B E,
putimage( ) ERBRIE BB L, R AR B Fgetinsge( ) 3
T RahE A K.

void far putimage{int left, int top, void far *bitmap, int op);

putpixel( » UiEEBaER—1mE.
Void far putpixel{int x, int"y. int@ixe]color‘);
X, ¥ BEUNE,
pixelcolor R B HNE A,
ectangle( ) ' uiﬁﬁﬁﬁﬂfﬂﬁﬁ@ﬁ%a
void far rectanglelint left, int top, int right_._int bottom);
left, top ZEHie
richt, bottom HTH.
registerbgidriver( ) ER—1BCIAREMBER. Eﬁﬂﬁﬁ*ﬂu};{ﬁﬁﬁ;
ARER—A, OBIX k&,
int registerbgidri@er(vbi&_(fdrfvér)(void}):
driver ARSI A,
registerbgifont( ) EM—ABGIF B RET#RE,

int registerbgifont{void (*font){void));
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font iﬂéﬂﬁ‘]?%-@ie

restorecrimode( ) Eﬁ%ﬁﬁ?ﬂﬁ&@ﬁﬁﬂiﬁﬁﬁ@ﬁﬁ.

void far restorecrtmode{void):

sector( ) 324 22 1 D S 93 T 055 VR A
: .H' & '

void far sector{int x, int y. int stangle, int endangle, int iraﬁius.
int yradius);

X, ¥ ysigaiok Py
stangle, endangle LR - N Sf it h (2 | o
xradius, vradius BEFTENKFRENEEER,

setactivepage( ) NEEBEBRBEEFEN T,
void setactivepage(int pageénumds
pagenum BB .
etallpolette ) Ej{%ﬂfﬁﬁﬁﬁmﬁﬁo
void far setallpalettetstruct“pa!ettetype far *palette};
palete AAFEBNTAEE, XA BEEL etpalette
( ) HEHEA,
setaspectratiol ) B B BB R S E Ry R E .
void far sétéspectratin(int;j_';as{p. int yasp):
xasp, yasp K FRBRE KT o
. Betbkcolor{ ) BHREE,

void far setbkcolor(int colord:

color - HEFMHERIGCHBUTETH (0~15) , #3.48
P T W R ERNE.

scteolor{ ) BEHANSEEC, S Hectmaxcolor{ ) 7 4%
AHENREELSORATANRASaRB,
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void far setcolor{int color}:

color BENNLES AN BIEEAD, #34RETH R

BRI,
setfillpattern( ) Ve P X R, (R R R A

P REEER, B3R TENERNER,

vold far setfillpatternl(char far *pattern, int coler)y

paticrn HEAPrELNEREE,
color e EEH A,
setfillstyle( ) EEBMWEAEZNSA, BXMERENHEA

RATAHAEE, EETH B 4 H: bar( ),
bar3d( ) Lfillpoly( ) ,floodfill{ ) , pleslice( ) o
Csector{ ) o

void far setfillstyle(int pattern, int color):

pattetn 5 12MBGLE B HEARZ —,

color HEHTHA,
setgraphbufsize( ) BB Flood BIL¢ ) TRFEHBGIIFRE 60 i S E L 5

MR E AN, BN RK, IR R X A B
3, WRAER Finitgraph( ) ZHEAE. EEH

KA L ENRKFTH,
unsigned far setgraphbufsize{unsigned bufsizey:
bufsize PRI 5 0 K B B9 2o
setgraphmode( ) BEAENEBHENGER. HEBXEY SHCE

B R T initgraph( > ,

void far setgraphmpde{int mode):

mode \ I ﬁﬁﬂgﬁﬁéﬁiﬁo

setlinestgle( ) E%Eﬁﬂﬂ%‘aﬁfﬂéﬁﬂ,

void far setlinestyle{int linestyle, unsigned upattern, fat thickness)s

- linestyle WA BRAENAE (WEAD
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upatiern W e PR AR,
thickness SRR . ¥ FAAE, NORM_WIDTH =148 #
%, THICK WIDTH = 38 # %,

setpaletted ) MAAREEAT AR EE,
void far setpalette(int index, iat color);

index ' BEERI] (0~15) o
color RpppEm,

&k A2 &RH
it # ¥
SOLID_LINE
DOTTED_LINE
CENTER_LINE
DASHED_LINE
USERBIT_LINE

oy D e O

eetrgbpalette( ) e AE 8 PR A i (e IR BB £

void far setrgbpalette(int colornum, int red, int green, int bluels

colornym 34 N R F AR
red, green, blge B 4r.

ettextjustify ( ) BIECREREERE, RAFIMRERE G,
void far settextjustify{int horiz, int vert);
haoriz KRR E R 8RS,
vert o HE R EEEE,
gettexisiyle( ) SEXLBCIHE M EXRE.

void far settextstyle(int font, int direction, int charsize):

Font MR LR A A .

direction % 5 e E SO E R I A, BT BURKTIE SO
HORIZ_DIR (ff =0) s EXMVERT.DIR (&
=1)

charsize KR BRFANEE, TEM0ZE. o
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-setusercharsize( )

F B ITE A R 1_- tuserchafsize{ ) {8
AR s K DA
¥ -':I!“

o U BRI BB e IR A — 5

BT U

void far setusercharsize(int multx, it divx, int sulty, int divy)s

multx, multy FEdeth B FROEME.
divx, divy REREE THEANE,
2 A3 EXHEEES
BE T ik 7 fa
LEFT_TEXT 0 ZERFIER
CENTER_TEXT 1 MR TES, ORFRERIED
RIGHT_TEXT 2 FRFEL
BOTTOM_TEXT 0 MIEAFTIES
TOP_TEXT 2 MRHFEX
* AL FHEE .
% R {E R
DEFAULT_FONT 0 8 x BfrBL BT T
TRIPLEX_FONT 1 =CHE R TR
SMALL_FONT 2 MNREEER
SAN_SERIF_FONT 3 TR A EEEE
GOTHIC_FONT 4 HIBAFE WG
setviewpori( ) BRI D .

void far setviewport{int left, int top. int right. int bottom,
int clipflag):

left, top
right, boticm
clipflag

setvisualpage( )

TR T A e

WRBOH A LA
HEERETCHREGIHAGWER I f, MER
A& HR3E0, WETE e,

BN RE RS,

void far setvisualpage{int pagenum);
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Yr frf; )
pag nury}:’:ﬂ'ﬁ ArF Uk B0 AL HL I I i 8 RS

# RS msmpsERE PTER. T WEREN S
B T 9 40 B E R drawpol‘ly, O Hline O ,

linere! () , lineto ) , rectangle () .

void far setwritemodelint writemode):

writemode HEREHER, TFHER & COPY-PUT(H=0)
FIXOR_PUT (ffi=1) o fiCOPY_PUTHAIH;
RHBAEESTRELNR M, fF B XOR-PUT
17 “Rat” B1E,

textheight( ) BEEGRTAMEXTRHEHEE. H LW OF
) WFERTMTEE PPN SN,

int far textheight{char far *textstring):

textsring FEIOE & i -
textwidth( ) BRI RAEFHFRERRE. HA3GE3D
MFIERIMEEE FHAETHHARE,

int far textwidthichar far *textstring); -

textstring EXCFf R,
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